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MPEANCIIOBHUE K PYCCKOMY MEPEBOAY

B nawmefi cTpane H3JaHO MHOTNO XOpOIIIX MONYJSPHBIX KHHT,
NOCBAIIECHHBIX 3JIeKTPOTeXHHKe M pagnoTexHuke. OcOGEHHOCTb Ha-
CTOfIlled KHUTH B TOM, Y4TO CBeJeHHs1 06 3THX O00/1acTAX TeXHUKH H3-
JIaraloTcs CBOe0OPasHO, € OOJbLIMM KOJMYECTBOM DHCYHKOB H (DOTO-
rpacduil. Marepuan H370XKeH NPOCTHIM SI3BIKOM C MMHMMAaJbHBIM YIIOT-
pebieHHeM CHeLMalbHBIX TePMHHOB M ofo3HaueHuid. Ilpu pepakrupo-
BAHUM PYCCKOro INEpeBOAa B aBTOPCKHH TEKCT GblIM BHECEHBI JIMIIb He-
foJbluMe MONpPaBKH.

Tak, 66K yuTeHDLl Pa3/I¥4YHsA B pPAjle YCIOBHBEIX 0603HAYEHUH, NIpU-
HATBHIX B Hallel U aMepHKaHCKOH TeXHMUEeCKO# sureparype. D10 Kaca-
JIOCh, TVIABHBIM 06pasoM, eIMHHUL H3MePeHUH, reOMeTPUUECKHX BeJHUHH,
o0o31aYeHHil Ha cXeMaXx M PUCYHKAaX, THMIIOB MPUMEHSEMbIX JaMI H
TPaH3UCTOPOB M T. I

Hecmotrpsi Ha TO, 4TO pAJ aMepHKaHCKUX NPHUGOPOB U yCTPOICTB
HECKOJIbKO OTJIHYAeTCH N0 BHEIUHeMY BHAY OT COOTBETCTBYIOIIHX OTe-
YyeCTBEHHBIX, I'padUyecKuil MaTepHasl B OCHOBHOM GblJ1 COXPAHEH B Iep-
BOHaYa/lbHOM BHJE.

[ToKeaHUsS U 3aMe4aHuUs] MOXKHO MPUCJATh B H3HATe1bCTBO «CoBeT-
cKoe pazauo» no aapecy r. Mocksa, ['maBnouramr, n/sa 693.

A X. AKOBCOH

NPEAUCIIOBUE ABTOPOB

06 ycnexe T0OHl KHHI'H CBHAETe/]bCTBYET HUCIOJB30BAaHHE BCEX TPEX
ee U3NAHUI B COTHAX aMepPUKaHCKUX mKoJ. [Ipu moaroroBke TpeTbero
usfanMs Gbll yuTeH ONBIT NpenofaBaresel, paboraBLINX ¢ 3TOH KHH-
roii. Ilo ux coBeTy B Hee GbLUIM BKJIIOYEHBl MATEPHAJIBI O MOCASIHHX IO~
CTHXKEHHSIX -B paccMaTpuBaeMoil obnacTv TexHHKH. [lepBoHaualbHBIA
TEKCT KHUTH OBl UCIPAaBJeH M JOIMOJHEH C LeJbI0 OTPasUThb U3MEHEHHSA
B METOJIMKE MpenofaBaHusl.

Ycmexu 27€KTPO- H PaAMOTEXHHKH BO MHOI'OM CIIOCOGCTBOBA/IH
IPOrpeccy B Pa3/iHUHBIX 06/1acTAX HAYKH U TEXHHKH, a TaKkKe IIOMOIJIH
BHEJPEHUI0 MHOTOUHC/IEHHBIX H300peTeHui, objeryarouiux MOBCEIHEE-
HY!O MH3Hb JIIOACH.

DsIeKTPUYECKOEe OCBElleHHe, aBTOMOOH/b, TesehOH, PafHO WK Telle-
BliJleHUe CONPOBOMCIAIOT HAc IOYTH HA KaKAoM luary. [losTomy Kax-
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JbI, KTO XOUYeT XOPOLUO OpPUEeHTHPOBATbCf B MHPE COBPEMEHHOH Tex-
HHKH, NOJKeH ObiTb 3HAKOM C OCHOBAMH 3J/I€KTPO- H PaJHOTEXHHKH.
Llenb NaHHON KHHTH COCTOMT B TOM, YTOOBI MPOCTHIM H JIETKUM IIyTEM
NPUBECTH UYHUTATeNsl K NMOHMMAHMIO OCHOB 3JIEKTPO- M DalHOTEXHHKH.
Kaxknoe HoBoe moJioKeHue HJOCTpupyercss (otorpagusaMu U pu-
CYHKaMH.

[lo mepe u3yueHusl KHUTH YHTaTe]b NO3HAKOMHUTCH C YCJIOBHBIMU
00603HayeHHAMH, OObIMHO HCIIOJb3yEeMbIMH IJ1f H300paXKeHUsl 3/1eKTpo-
TEeXHHYECKUX M PaJHO3/JEeKTPOHHBIX NPUOOPOB U YCTPOHCTB Ha cXeMax.
B xonue naparpaoB JaHbl KOHTPOJIbHbIE BOIPOChI, KOTOpPhiE€ HOMOTYT
[pPOBEPUTb KaK YCBOEH NPOYHTAHHBI MarepHall.

B KHure 1aHo JI0CT4TOYHO MOAPOOHOE ONMHCAHHE MHOTMX HHTepec-
HBIX caMofieNloK. IIpu HX U3roTOB/JI€HHH MOXKHO MPHMEHHTb Ha NpPaKTHKE
3HAHUS, NOJYYEHHble U3 KHHTH. DTH CaMOJENKH He TOJNbKO HHTEPECHbI
camu no cebe, HO NpeNCTaBAsAIOT co0oi monesHble Bewl. B mpouecce
3Toll paboThbl YMTATe/Nb MOJYYHT NPAKTHYECKHE HaBbIKH, HEOOXOHMbie
B NOBCEJHEBHOH KH3HH.

3HaHusA 3JeKTPO- U PaJHOTeXHUKH, NOYEpPIHYThIE U3 3TOH KHHUTH,
OTKDOIOT YHTAaTeNI0 JOPOrY KO MHOTHM YBJEYEHHSM, KOTOPLIM IIOCBfl-
LLAOT CBOe CBOGOAHOE BPeMs JIOAM CaMblX Pa3/MUHbIX npodeccuil.



rnAsa |

BEH SJIEKTPOTEXHHUKH
U PAOUOSNIEHTPOHHUKH

1. TAE MPUMEHSETCA SJIEKTPOTEXHUKA

ANeKTPOTEeXHHKA W PAAHO3NeKTPOHUKA. PasjenuTs 3HaYeHUs ITHX
JBYX cJIoB He mpocto. Korna roBopaT o6 3/meKTpOTeXHHKE, TO OGLIUYHO
flol 3THM [OAPasyMmeBaloT 06.1acTb TEXHUKH, CBA3AHHYIO C MpUMeHe-
HHEM SJIEKTPOMAarHWTOB, [E€HEPATOPOB, JBUTaTelNel, 3/EKTPOOCBETH-
TeJIbHBIX W HarpeBaTeJ/IbHbIX led60pOB, K paaHo3/IeKTPOHUKE WJIM pa-
JMOTEeXHHKE OTHOCSIT 06bIUHO BCe, Kacalouleecs pajloTeXHUHUECKHX, Telle-
BHSUOHHEIX M JPYTUX yCTPOHCTB, PabOTalOLINX HA 3JE€KTPOHHBIX JlaM-
nax H TpaH3UCTOpax.

Y ce6a goma. Koraa mbl 8axkuraem CBeT LIEIUYKOM BbIKJIOYaTeNn,
MBI He 3alyMbIBaeMcsl HaJl TeM, YTO OTHOCHTCSH K CHCTEME 3JIEKTPHUYECKOro
ocBellleHUs. A Belb B Hell MHOTO MHTEPECHBIX YCTPOHCTE, HAa3BaHUR KO-
TOPBIX 18 GOJNBIUMHCTBA M3 HAC HeusBecTHb. [lo mepe H3yueHHs
9JIEKTPOTEXHUKH Mbl [MO3HAKOMHMCSl CO CllelHa/IbHbIME TepMHHAMH,
annaparamd W o60pyJoBaHHeM, K KOTOPOMY OHHM OTHOCSITCS, H Y3HAeM,
KaKyl0 pOJb HIpaeT TO WU HHOe YCTPOHCTBO B CHCTEME SJIEKTPHue-
CKOTO OCBeLIeHHA HalHX IOMOB.

B cuctemax 371€KTpHUUYECKOr0 OCBEIIEHHA COBPEMEHHOTO JI0Ma LIHPOKO
(IPUMEHSIIOTCA  OOBIYHbIE HJIM JIIOMUHECUEHTHble Jiammbl. KBsapuesnie
2/IEKTPUYECKHE JIaMITbl JAIOT H3JYyueHHe, OJIM3KOe MO CHIEKTPaJbHOMY
cocTaBy K conneyHomMy. OHO cIOCOGHO yGHTL BpelHBIE MHKPOOPTaHU3MEl
B BO3JyXe KOMHATH. DJIEKTPHUYECKHe JIaMNbl HHpPaAKPACHOLO H3Jayde-
Husd 00ecleYrBalOT HAC JIyUHCTOH TeIJIOBOH SHeprueil.

Cro/bKO 3jeRTpojBHUratesniefl paGoraer B Bamem jgome? Ecau BH
MOTOPONUTECH C OTBETOM, He MPOH3BElAs NpelBapUTeJLHOrO MOJCYera,
Ball OTBET MOMKET OKa3aTbCs [aJeKO He TOYHbIM. DJIEKTPOABHUTrATENH
paboTaloT B CTHPadbHbIX MAlIHHAX M CYIUHJIKAaX, XOJOAWJIbLHUKAX, BEH-
TWISITOPaX, 3/71eKTPOGPHTBAX, YacaX M PasiuuHbIX 3JEeKTPOHHCTPYMEH-
tax. Ulupoko ucnosnb3yloTcsi W 3/eKTPHYECKHE HarpepaTe/lbHbE IIPH-
Gophl, HampuMep, B KYXOHHBIX IVIMTaX, sJeKTpoBadenbHHIIAX, BOJO-
HarpeBatensx, KopeBapkax, yTiorax, CyluaKax /st OfexK]bl, 91eKTpo-
ojesjax M T. I
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Puc. I.1. DneKTpoTexHHKA H
pPanMo3JeKTPOHHKA  HIpaioT
BaXHYI0 POJIb Ha KYyXHE COB-
pemenHoro gnoma. C nomo-
b0 BBICOKOH YaCTOTH LbIIN-
JIEHOK, TIOMELUeHHbIA B 3JeK-
TPUUYECKYI0 KYXOHHYIO ILJIH-
Ty, MOXKET GBITb NPHTOTOBJIEH
3a 6—8 MuHyT. Yto6bl
HCNeyb THPOr, HYXKHO BCEro
JHUWb 3 MEHYTHI.

Puc. 1.2. TpausucropHtrie
NeperoBopHule YCTPOHCTBA
o6ecrneyuBaioT CBSI3b B KOM-
HaTax COBPEMEHHOro 10Ma
Tak kak oum mnorpeGuasior
Mano 3HEPrHH, HX MOXKHO
Ha NJHTeNbHOE BpeMsl OcC-
TaBJSITh BKJIOYEHHBIMH.

Puc. 1.3. ODnekrpoHuas
BHIYMCJUTENbHASL  MallH-
Ha. B NpOMBIlLIEHHOCTH
H TOPTOBJIE HCIOJb3YIOT-
Csl pa3jHYHBIE THIH BHI-
YHCJAUTENbHBIX MalnH, B
TOProBbIX TNPEeANpHATHAX
5TH MALHHBI NPHMEHSIOT
anst o6paGoOTKH CUYeTOB H
yuera CKJaACKHX 3ama-
coB. Ha npoMmbiuieHHBIX
NpeanpHUATHSIX OHH IIO3-
BOJISIIOT pewarh CJAOXKHbIe
3ajauM, BO3HHKawllHe B
HCCJe10BaTeNbCKOA B NIPO-
M3BOACTBeHHOH pabore.



I
Puc. 1.4. CxemaTHueckoe H306paxeHue TPaHCOKEAHCKOH pa-
nnoTenebOHHON JHHAH CBSI3H, NO3BOJSIOIER pPa3roBapHBaTh
c noMawHero TesedoHa ¢ aGOHEHTaMH APYrHX CTpPaH.

B cenbckom xo3siicTee. B nepeBHe MHOrO TpynoeMKHX pa6oT, KOTO-
pble Tenepb O4eHb OLICTPO BHIIOJNHAIOTCH NPH MOMOLUM 3J1eKTPOTeXHH-
YeCKUX annapaToB: 3JEKTPOHACOCOB, 3JMEKTPONOMJIOK H [P.

Ha npepnpustusix 4 B yupexaeHusx. ['oBopsi 0 npuMeHeHHX 3JieK-
TPOTEXHUKH B ObITY, He/b3sl He BCIIOMHHUTb O €€ POJIM B NPOMBILIEH-
HocTH, OGBIMHO TONBKO OJlHA TPeTh BhlpaGaThIBaeMOH 3JIEKTPHUECKOH
sHepruu pacxonyercs B ObiTy. OcTaibHble JBe TPETH MAYT Ha HYXK/IbI
IPOMBILIEHHBIX M TOProBBIX mOpeanpustuil. CoBpeMeHHOE IPOHM3BOL:
CTBeHHOE NMpeNNpHUsiTHe CPeNHHX pasmepoB pacxoxpyer cBbiue 10 000 ku-
JIOBATT-4aCOB 39JIEKTPOSHEPTHU B TOA.

B npOMBILIEHHOCTH YepHOH MeTalJiypriu 3JeKTPOTeXHHYeCKHe
YCTPOHCTBA HCNONL3YIOTCS MOYTH TPU BCEX TEXHOJOTHYECKHX IIPOLeC-

Puc. 1.5. Panunorenedon, MOHTHpyeMbIi Ha BeJOCHIe-

Zle TO03BOJISIET OCYLIECTBJSATh OBYXCTOPOHHIOK CBSA3b C

IOMOM Ha 3HAYHTeJIbHOM ydaJieHHH OT Hero. JIo6HTeNb-

CKHe NPHEMONepPeNaTYHKH MOTyT HaHTH IHPOKOe

NpPUMEHEHHE B TNPOMEIUIIEHHOCTH, B GHTy M Ha OT-
ZBIXE.



Puc. 1.6, LlenTpanbuas cucremMa ynpaBJeHHS MOXKeT
aBTOMAaTHYeCKH OCYIIECTBJAATb A0 COPOKa PpasJHYHBIX
onmepanuii, CBSI3aHHHIX € BKJIIOYEHHEM OCBELLEeHHs,
3JIeKTPOABHIr aTesefl, HarpeBaTeJbHHIX YCTPOHCTB, CH-
CTeM KOHIHLHMOHHDOBaHHS Bo3nyXa u T, N. Takas yn-
paBJsiiollas CHCTEMa MOXKeT paboTaTh 24 yaca B CyTKH:

79" — BKJIIOYAETCS] CHCTEMA MOAOrpeBa HJIH CHCTEMa KOHIHIHO-

HHpPOBaHHsS BO3XyXa; 71°— BKJIOYAIOTCS MNEYH H rajbBaHHYECKHE

BaHHBI; 72%"— BKJIIOYAIOTCSA 3JIEKTPOABHTaTeJlH KOMIPECCOPOB

CeTH [OBBLIEHHOI0  IaBJIEHHsS, 73%—— BKJIOYAaeTCs OCBeLlEeHHe

B KODHIOpaX H pasleBasKax; 740~ BKJIIOYAeTCd OCBelueHHe B

uexax; 7°°~mogaercss 3HepPrus K CTaHKaM; 8°0—pomxaercs
CHTHaJ K Hauajy paGouero mHs.

cax, HauMHafA OT BLIEMKH CHIPGH KeJe3HOH PYAB U JO OTNPaBKH IOTO-
BBEIX CTaJIbHBIX JIACTOB Ha pasjiMyHble NPOU3BOJCTBEHHbIE NPEANPHATHS.
Pyny noObBaloT 3JeKTPOSKCKaBaTOpaMH, I'PY3fiT B BaroHB WM cyla
3JIeKTPHUYECKHUMH KPaHaMH H [0c/Ie PasTPysKH Ha CTajle/IMTeiHOM 3anoje
10 3JIEKTPHUYECKOMY KOHBeliepy NMOXAIOT B IOMHBI, IJle OHa MpeBpaliaercs
B uyryH. [IpokarHele cTanbl, B KOTOPHIX U3 GOJIBAHOK JAEJAlOT CTaJbHblE
JIUCTH], TaKXKe INPUBOAATCA B JeHCTBHe 3JeKTpPoABMraTensmu. Korna
CTa/bHOH JIUCT HONajaeT Ha MeTals1000pabaTelBalollHe 3aBOIb, 3J€K-
TpPHUYECKHe IBHTATeNH NPUBOAAT B AeHCTBHE CTAHKH, Ha KOTOPBHIX U3ro-
TOBJIAIOT Pas3JUYHbIE H3JeNHs, HalpuMmep IIAacCH PagHONPHEMHHMKOB H
TeJIEBUSOPOB U MHOTHe JIpyrue npuGopbl OBITOBOTO Ha3HAYEHHs.

Jas Texuuku cBasu [lepBOGHITHEI uesoBeK MOCHIAN COOCLIEHHS
CBOEMY COCely IbIMOBLIMH HJIH 8BYKOBbIMH cHrHasamH. CoBpeMeHHOMY
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Puc. 1.7. Kocmuueckuit kopa6ab «CepBefiep» paccuuTan
Ha oCyllecTBJeHHe MSTKOH Nocagkd Ha Jlyny. B ero
3a1auyn BXOAHT aHAJNH3 NaHHLIX O JYHHOMN NOBEP XHOCTH,
H3MepeHHe YPOBHS DalMalll¥ M MarHUTHHIX Xapakre-
PHCTHK, a TaKe Iepelaya TeJeBH3HOHHEIX H306paxke-
HU# Ha 3eMyi0. DNEeKTPHUYECKasl SHEPTHS HA 3TOM KO-
paGne mosydyaeTcst OT COJNHeYHbIX GaTapeii.

YeJIOBEKY /1Sl 9TOrO AOCTATOUIIO BCEro JIHLb HOAHATH TPYOKY TesaedoH-
HOTo anmnapata H HaOpaTb COOTBETCTBYIOWUN Homep. Ero rosoc Oyuer
mepeliaH Jaxe B caMylo OTJa/leHHYIO TOUKy crpanbl. Hemuoro momoi-
HHUTEJNBHBIX YCHJIMH — H OH CMOXKET TOBOPUTb C aGOHEHTOM JApPYroH
CTpaHbl WM CBA3aThCS C MAacCaXkHpoM KopalJisi, HaxoAsllerocss B COT-
HAX MHJIb OT Gepera (puc. 1.4).

Pagnocranuuy, ycraHaB/JHUBaeMble HA aBTOMOGHJISX HJAHM Ha CaMo-
JIeTax, U KapMaHHbIe TPAH3UCTOPHbLIE NPUEMONEPENaTUHKH UCIONb3YIOT-
csl 1J1s1 CBSA3K B c/Iy2k0ax oXpaHbl OOLIECTBEHHOTO MOPsiKa, B aBHALUH,
MPOMBIIIJIEHHOCTH U BOEHHOM JeJie.

Jasi ocewennsi. Emme coBceM HellaBHO 4esoBeK Mor paGoTaTb H pas-
BJIEKAThCA JIMILIL B CBETJIOE BpeMs JHA. B Halie Bpemsi MHOTHE IpeANpUs-
THA paboTaloT o 24 yaca B CYTKH. DTO CTa/NO BO3MOKHEM G/1arofiaps xo-
polieMy 3/eKTPHUYECKOMY OCBellleHUI0. B foMax Jijist ocBelleHUs PENKO HC-
TNO/b3YIOTCS  JIAMIIOYKH MOLIHOCTbIO G0Jiee HeCKOJILKHX COTEH BarT,
B NPOMBILLJIEHHOCTH MOMIHOCTL OCBETUTEIbHBLIX JIaMIl H3MepsieTcs ThicA-
Yyamy BarT.

B ropozax aneKTpu4ecTBO OCBEILAET YJHLBI U ILIOMIAAH U TPUBOLUT
B JlefiCTBHe MHOXECTBO CHIHAJOB CHUCTEMBbl PEryJUpPOBaHUSA YJIUYHOIO
JBUKEHUS.

Ha tpancnopre. DjeKTpHUECKHE MalIHHbl 3aMEHSIOT Ha TPaHCIOpTe
JIBUTaTeM, paboTaBIINe paHee Ha yrje M GeH3HHe; 3JEeKTPOBO3B! YKe
BBEITECHHJIM 1TapOBO3EI, a BCe TPOJ/IeHOyCh U M0e3sia MeTPO NPUBOASTCA
B IBIKEHUE TOJbKO 3/JeKTPHYECKHMH IBHTaTE/sSMH.
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Puc. 1.8, Te/eBH3HOHHLIA NepeNaTyHK, yCTAHOBJIEH-
HbIl Ha GOPTy camoJieTa, NO3BOJSIET BECTH Ha KOMaHI-
HOM NYyHKTe HaGJloleHHe N0 3KPaHy TeJaeBH30pa.

B wamm pHY elBa W Haljercs BHA TPaHCHNOpTa, padoTa KOTOPOIo
He 3aBMCHT OT ajekrposHepruu. OHa neo6xoiuMa U JJis PeakTUBHOTO
naiinepa, 4 /1 OKeaHCKOIrO Kopabis, H Jisi JEeTrKoBOIrOo aBTOMOGUIIS.

Has asromaruzauun. K cl0OBy «aBTOMaTH3alus» B POMBILIJICHHOCTH
y»Ke NpPUBBIKAM. HekoTopble NPOM3BOICTBEHHBIE NPOLECCH C Hayanla
¥ JI0 KOHLA BHIMOJHSIOTCS aBTOMaruiyeckd. MHOTHe mpoleccel, panee
NPOH3BOJMBIINECA BPYYHYIO, TellePb BHINOJHSIOT CTaHKH, NMPHUBOAUMBIE
B JleficTBHE 3/JeKTPHUeCKUMH ABuUratelsiMd. Ha MHOTMX npombliiieH-
HBIX IPEANPUATHSAX N0 YTPaM J0 PHX0JAa pabouuXx MNpH NOMOILIY aBTOMa-
THYECKMX YCTPOHCTB OCYIIECTBASIOTCH HEOGXOJUMBIE NOATOTOBHUTENb-
Hble MEpPONpPHATHS.

B uccnepoeanusx. B coBpemenHoii HccieNOBaTeNbCKOH JiaGopaTo-
PUH [OUYTH HEBO3MOXKHO OGOHATHCL Ge3 3JIeKTPOTEXHHUECKHX YCTPOHCTB.
[Toutrn Bce u3MepuUTeNbHEIE NPHUOOPHI, HUCIOJAL30BAaBILKECH B HCCJENO-
BaHHAX, CBA3AHHLIX ¢ NPHMEHEHHEM aTOMHOH 3Hepruu, GbIU 3JIeKTpU-
yeckuMHd. ['asopaspsnsbie cuerunku ['efirepa, oGHapyXHBalomiue NpH-
CYTCTBHe ypaHa, IIMTAIOTCA OT 3JeKTpuueckux Gartapeil. Bes snekrpu-
yecTBa He MOTYT pafoTaTh MEAHUUHCKME W IPOMBILJIEHHBIE PEHTTEHOB-
CKlie U Jpyrue yCTaHOBKH.

Iloce TOro Kak KOCMHYECKHe IOJIETH CTaJd PeaslbHOCThIO, YUeHble
cTasiy TOTOBHUTH Hoser Jofedl Ha JIyHy, KOTOpBI mpeanoJaraercs co-
BCpIINTb B cKopoM BpeMmeHu. [Ipexkpe ueM oTHpaBHTh Jiofell B Takoe
nytellecTBHe, HY>KHO cobpaTh MHOro JaHHbX o Jlyde. [l cGopa atux
nanueix Ha JIyHy yXKe OTIpaBjsf/luch aBTOMAaTHYeCKHE CTaHIMH C MPH-
fopamu. Ha Takoil cTaHIUK AJIA SJEKTPONUTAHUSA €e NPUGOPOB UCMOJb-
3YI10T coJIHeuRY10 sHeprHio. ITpeoGpasoBanue oNHeUHOH SHepruyu B sJeK-
TPUUYECKYIO MOXKET OCYILECTBAATbCS NMPH MNOMOMHM TOHKHX IJIaCTHH
KpeMHHs, NPHUMCHSEMBIX B TaK Ha3bIBAEMBIX COJIHEYHBIX 3JeMeHTaX.
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Puc. 1.9. OrpakenHble 3BYKOBHIE CHTHAJBl, NPHHH-

MaeMble B FHAPOJOKALHOHHON yCTAHOBKE, HCMOMB3YIOT-

cA JJ5 ONpelesieHHd [MOJNOXKEUUs NOXABOLHON JIOAKH

uad Kopabasi nNpoTHBHUKA. [loaBopHEE JIOAKH MOTYT

3amycKaTb M3 IOrPY:KEHHOTO COCTOSIHHSI PaKeThl, Ha-
UeJIEHHbIE Ha HaseMHBIC LeJH.

B BoeHHOII TexHHke. B Ham BeK pakeT, HCKYCCTBEHHBIX CIYTHHKOB
M SEPHOTO OPYXKHS AJMA BOEHHOM TEXHHKH CO3NAIOTCS CJOXKHEHHue
P4JHO3/IEKTPOHHBIE TNPHGOPH H CHCTeMbl. DoJblioe 3HadeHue [JIs
O0OpOHB! CTPaHbl HMEIOT CETH PalHOJIOKALHOHHBLIX CTAHUHH HasbHEro
oOHADYXKEHHS, a TaKxkKe Pa3/JHYHbIE CHCTEMBI PajHOJOKANHH, Paguc-
CBfI3H, TUAPOJIOKALMH, TEJEeBHIECHUS H TeqeOHHOH CBSA3H, MO3BOJISIO-
e BOGHHOMY KOMAaHJOBAHHIO CJEUTh 338 [ONajalol¥MHA B  30HY
HaGoNeHst Kopab/siMH, paKeTaMH U camoJeramu. OG6C/ayKHUBaHHE
BCEX 3THX YCTPOMCTB U CHCTEM HEBO3MOXKHO Ge3 3HaHIifl OCHOBHBIX 3aKO-
HOB 3JIEKTPO- U PAajHOTEXHUKH.

KoHTponbHele BONpOCH!

1. TepeuncauTe, KaKuMu SJEKTPHUECKHUMH YCTPOWCTBAMH Bhl MOJB30BANUCh
CerofiHs YTPOM.

2. HasoBure anektponBuraresnn, padoraiouide B BameM AOME.

3. Kakosa mMomHocTh caMOH GoJbmOH OCBeTHTENBLHOH JaMnel B Bamed
KBapTHpe?

4. HasoBHTe u3BecTuhle BaM NPHMEPH HCIONB3OBAHUS SJEKTPHUYECKUX JaMIL.

5. UTo o03Hayaer CJIOBO «aBTOMATH3aLMAN?

2. 3JIEKTPO- 1 PAOMUOTEXHHUKA BYAYLLEIO

B Hamem jgome. UTO MOXKHO OXKHIATh OT 3JIEKTPO-PaAlOTeXHUKH
B GynyweM? Benp B 1aGopaTopusiX Y HA 3aBOJAX YiKe B HAIIH J{HH MOTYT
cjle1aThb MOYTH JII060# mpubop, NMpUAyMaHHBIH KoucTpykropoM. Heene-
JoBarteJbCcKkye JaGopaTOPHH HENpPephBHO pafoTaloT Hajl CO3JavHeM
SKOHOMHYHBIX OCBETHTE/IBHBIX JIaMI. YKe B HejajlekoM OyaylleM Mbl
GyneM HMeTb JeHCTBHTENBHO XOJORHBIHY 3/MeKTpHUUecKuil cBeT. 10T
BHJ OCBelLleHUs Yy:Ke paspaboran (puc. [.10).
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Puc. 1.10. KomHaTa ¢ «XOJIOAHBIM» OCBellleHHNeM B JoMe

3aBTPAILHEro NHA. OJEKTPOJNIOMUHECUEHTHHE MaHeJH,

H3rOTOBJIEHHHE M3 JIIOMHHODODOB H NPO3PavHBIX

5JIEKTPONPOBOASIIUX MarepuajoB, 3aMeHAT OOLIYHEIE

9JIEKTPOOCBETHTEbHbIe PUGOPE U GYAYT AaBaTb Msr-
Koe, NPUATHOE AJs I'Jla3a OCBelleHue,

Puc. I.11. Meroa HenmocpeACTBEHHOIO YCHJIEHHS CBera

MOXKET OKa3aThCs NyTeM K CO3JaHHI0O TeJeBH30POB C

oueHb G6ONBIMNM 5KpaHOM. TaKue TejeBH30PEl BO3MOK-

HO 6YAYT JJOCTATOYHO TOHKHMH, YTOGLI HX MOMKHO GBLIO

BeWATh HAa CTEHHl MJIM MCIOJNB30BAThL B KayecTBe Nepe-
TOPOJOK MeXJy KOMHaTaMH,



DnexkTpo- U panlHOTEXHUKA B CKOPOM
BPEMeHI GYAYT WIHMPOKO MPUMEHATbCA Ha
KyxHaX Hawux gomoB. [lockosbky 604b-
IUIMHCTBO ONepauuii [0 TMPHTOTOBJEHHUIO
UMK MOXKeT ObiTh BBINOJHEHO  3JIeKT-
puYecKHUMH npuGopamu, IOMALIHAA X037 H-
Ka CMOXKET 3apaHee «3alporpamMMHpOBaThy
npoiiecc npurotoBieHus obena. [luma
OyneT [OpULOTOBJEHA, MOCYAa BLIMBITA,
noJibl OAMETEHB U HATEPTHl — H AJs BCe-
ro 5TOr0 HYXHO OyJeT /UMb HaXKaTb CO- Prc. 1.12. Bugeoreedon
OTBETCTBYIOUIME KHONKHM HA MOyJbTe YN poono oo™ oo on” pamero
paBJieHHUs. cobeceHMKa, HaXOASLErocs
Henaneko Bpemsi, KOTAZ MBI CMO-  Ha IpYroM KOHUE JHHHH.
XKeM [IOCMOTpeTb Tejenepefady ¢ [JIO-
CKOPO 3KpaHa Be/JHYHHOH BO BCIO CTeHKY KomHaTel. Co3/laHHe Ta
KHUX 3KPaHOB CTaJo BO3MOXKHBIM Giarojaps paspaboTke ycHJuTeled
cBeTd, d, MO-BHIMMOMY, YyXKe OCTaJoCh HEMHOTO XJaThb TOTO MOMEHTa,
KOrna HayHeTCs [POMBIIIEHHOE TNPOM3BONACTBO TAaKHX [JIOCKHX Telle-
BU30pOB. B Hamy KM3Hb BOHIYT BHAEOMArHuUTO(OHH, KOTOpHE MO3-
BOJIAT HAM 3aMHCHIBATh HA MATHUTHYIO MVIEHKY MHTEpPECHbIE TeJleBH3HOH-
Hble mporpamMmel. BumeoMarHuTooH CMOXKET 3amucaTh TeJeBH3HOHHYIO
nporpamMMy, Korga Hac He OyleT foma. BocrpousseneHue 3anucaHHbIX
Ha MarHUTHOH MJIEHKe TeJEeBU3HOHHHIX MPOrpamm Majao YeM OT/JIHYaeTCs
OT BOCIPOU3BEJeHUs PANHONPOrpaMM NPH MOMOLIH OGBUHOIO MarHUTO

¢ona.

Puc. 1.13. Yepe3 snekTpuueckHe JaMIOYKH NPOXO-

IHT TOK, NOJY4YeHHHH B pe3ysbTaTe HeNoCpeacTBEH-

HOro npeoGpa3oBaHHA TENNOBOA SHEPrHH B 3JeKTPH-
YecKylo.



Puc. 1.14. 3HaunTenbHOe KOJHUECTBO 3JEKTPOIHEP-
ruu GyleT NpPOHM3BOAHTLCS Ha ATOMHBIX 3JE€KTPOCTaH-
HHAX.

Buneoresnedon, pasrosapuBas N0 KOTOPOMY MOXHO BHJETb CBOETO
cobeceHuKa, paspaboran (puc. 1.12) u yke npumeHnsercs.

B opowmbliieHHOCTH. 3ech MBI CTaHEM CBUIETENsIMU Bce GoJee iu-
POKOH aBTOMAaTH3aUUM [POM3BOACTBA. BrojHE BO3MOXKHO, 4TO C IO-
MOILBIO YIIPaBJIseMbIX MalIUH U MEXaHU3MOB OYAYT NOJHOCTbIO aBTOMa-
TU3UPOBAHBI TEXHOJIOTHYECKHE MPOLECCH OT MOMEHTa MoJa4H Chpbs IO
BBIIYCKa FOTOBOTO M3/e/HfA. YuacTHe 4esloBeKa norpebyercsl MPH 5TOM
TO/LKO AJis1 HaO/IIOleHHs! 32 MPABUJIBHOCTBIO DPEXKHMOB pPaGOTHl U MpO-
BelecHHA OOC/YXKUBaHHA.

MHorue HOBble pa3paGOTKH OCHOBaHbl Ha HCIIO/b30BAaHHM paiHo-
nokauud. OIHAa M3 HHX — aBTOMAaTHYECKOe YIpaBleHHe JIBHKEeHHEeM
aBTOMOOH/Iell Ha aBTOcTpajax. CKOpO Mbl yBHANM, Kak [0 JOporaM Hoi-
LyT aBTOMOOHJ/IM, yNpaBjleHHE KOTOPHIMHM GyIeT MOJHOCTBIO (¢ cobuto-
leHHeM npaBuil 6e3011aCHOCTH) JOBEPEHO pafHo/IoKaTopy. PesysbraThl
aHa/OTHUHBIX Pa3paboTOK OyAyT MPUTOAHBI [/f YNpaBjeHUs ABHXKe-
Huem camoJsieToB. Bes nomormy yenoBeka pagHo/I0KaTophl OyAyT ynpas-
NATb MOJIETOM CaMOJIeTa C MOMEHTa B3/1e€Ta W [0 MOCAaLKU B a’dpPONOPTY
HasHaYeHHUs.

B aHepreruke Bce GoJibiilee sHaueHHe GYAyT mpuUoOpeTaTh aTOMHbIE
3/1€KTPOCTAHIIHH.

B meauuuHe. YTBep:kpaior, 4TO ellle ApeBHHe PHUMJ/IAHE HCIOJIBL3O-
8a/1M 3JIEKTPUUECKUX Yyrped s JedeHus Gosie3ned 3y6oB.

B Hame Bpemsi mpuMeHeHHE JMEKTPO- U PaZHOTEXHUKH B MEIHLHH-
CKHX HCC/ENOBAaHHAX W MpPHU JeyeHHH OoJe3HeHd NaeT 3HAUUTENbHBIA
BKJIa[ B y/aydllleHHe MeJHLHHCKOTo 06cayKUBanua. OHuM U3 Hamedae-
MBIX yCOBEDLIEHCTBOBAHHI COBPEMEHHBIX pPEHTI'€HOJMarHOCTHIECKUX
annapaToB OyleT LBETHAs PEeHTTeHOCKONHf, KoTtopas o6Gjerdur Auar-
HOCTHKY MHOTUX 3aGoseBanuil. Celfuac mpoekTHpyercss W BCKOpe Hau-
HeTCA TMPOH3BOACTBO 3/JIEKTPOHHLIX MPUGOPOB, KOTOpLIE GYILyT H3Me-
pATb W 3aNHCLIBATL NaBJIEHHEe KPOBH, MyJ/bC, TEMIepatypy # ApyTHe
rMoKasaTell COCTOsIHUS GOJIbHOTO. Yke paspaboTaHa «palvONHIIIONSY,
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KOTOPas COAEPYKUT MHHHATIOPHYIO 3JEKTPOHHYIO CXeMy H MOXKET nepe-
JaBaTh HMHGOPMALHIO O COCTOSHMH BHYTPEHHHUX OpPraHOB O6OJILHOTO.

B npeacTosmux KOCMHYECKHX IIOJI€TaX KOCMOHABTaM IPHAETCA
JJIUTENIbHOE BPEMs OCTaBaThCsl B CTECHEHHOM moJoxkenud. s nposep-
KU COCTOSIHHSI KOCMOHABTOB MOKHO HCIIONB30BATh 3JIEKTPOJbI, TPUCOENH-
HeHHblE K MBIILAM TeJa U CBA3aHHBIE C COOTBETCTBYIOUIHMH 3JICKTPOH-
HoiMH mpuGopamu. PaspaboTka sasepa — npu6opa, CO3JAIOMEro HH-
TEHCHUBHBIH MYyYOK KOT€PEHTHOIO CBETa U MPEACTAB/SIONIEr0 3HAUUTEb-
HbIH HHTEPEC AJis NPOMBIILIIEHHOCTH, — OTKPBLIBAET YTh K HOBLIM METO-
JaM XHpyprud. DTOT NpUGOD YKe UCTIONb3yeTcsl B TOHKHX IVIa3HLIX OIle-
pauusx u, Kak oxujpaercsd, OyAeT UMeTh GO/blIOe 3HAUeHUE B JIEUEHUH
omyxonell u APyrux GoJiesHed.

KoHnTponbHbelie BONpOCH

1. Kako#i, mo BaweMy MHEHHIO, 3JeKTPHUeCKHi#l npuGOp Hamo OblIO GBI
pa3paboraTh MJs NPHMEHEHHS B NOMalUHEM XO3sHcTBe?

2. Kaxkue HOBbe ycTpoficTBa CMOTYT NPHHATH Ha CMEHy COBDEMEHHHIM TeJe-
BH3HOHHHIM TPyGKaM?

3. Kaxo#t sneKTpOHHLIA NpHOOP MOXKET GBITb MCIOJNb30BaH N5 NOBLILIEHHS
6e30nmacCHOCTH ABHIKEHHS Ha aBTOCTpajgax?

3. KEM MOXHO PABOTATb B OBJIACTHA SJIEKTPO-
1M PAOUOTEXHUKH

ANeKTpo- M pajHoTeXHHKA KaK npoteccus. Bepositio, Hurme ceit-
yac TaK He TpeOYyIOTCS CHELHAJUCTBl, KaK B OO6JaCTH IpPUMEHEHHUs
3MEKTPO- U pajguoTeXHUKU. [lodTH Kaxiwill JeHb CO3JAIOTCS HOBBIE
5/1eKTPOHHEIE NPUOOPH], U KaXKAbIH U3 HUX OTKPLIBAET HOBOE MoJe Jes-
TeJbHOCTH. KosoccanbHOe yBesnuyeHHe 4MC/Ia TakKuX NpUGOPOB O3HA-
4aeT POCT NOTpeGHOCTe# B CHEIMANUCTaX IO HX KOHCTPYHPOBAHHUIO,
YCTAaHOBKE U DEMOHTY.

Bce ocHoBHBIe paoThl 10 3JEKTPO- U paJHOTeXHHUKe MOXKHO pasfe-
JUTb Ha pAA TPYMN, KaxkAOH U3 KOTOPHIX COOTBETCTBYIOT CBOsI CIle-
UMaIM3alksl U YPOBEHb MOATOTOBKHM: MOHTaXX mpubOpoOB M ammapary-
PBl, COOpyXKeHHe ceTell M CHCTeM, 3KCIlyarauusi H »peMOHT, CBA3b.
BoJblioe 3HaueHHe MpPU BHIIOJHEHHH 3THX PaGOT MMEET TPYH HHIKe-
Hepa W TeXHHKA.

MonTtax npuGopoB W anmapaTypbl. MOHTaKHHKH €CTb Ha JIO60M
NPeIpUATHH, USTOTABJIUBAIONIEM 3JIEKTDPITEXHHUECKYIO WM 3JIEKTPOH-
HYIO annaparypy HWIH AeTany I Hee. Ha pajunosaBojie MOHTaKHHUK
3aHuMaeTcs cOOpKOH pajHOCXeMBl Ha IACCH; Ha 34BOJie, BBINYCKAOIEM
SJIEKTPOfieTa I, OH HaMaTbiBaeT OOMOTKH;, Ha aBHALMOHHOM 3aBOJe
OH 3aHNUMAEeTCsl MOHTaXOM 3JIEKTPO- ¥ DajHONpOBOAKH B caMoJ/eTax.
Hns BemosneHust KaKIO¥ M3 STHX olepauuii TpeSyeTcs ClelUaNbHast
noaroroBka. OTHOCHTENIBHO GoJiee CJI0KHYIO paGoTy BHINOJHSAIOT PafHo-
MOHTQXKHMKH NpH cOOpKe JeTaslell NMeYaTHLIX CXeM TeJeBH30pOB.
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B GosbmiuHCTBE CiydyaeB MOHTAaXXKHHUK JOJKEH 06/1a1aTh JOBKHUMH
najbliaMi, CIOCOGHOCTBIO TOUHO BHIIONHATH HHCTPYKLUHH, YMeHHEM
I0J1b30BaThCsl PYUHBIMH HHCTPYMEHTAMH K IOHHMMATb YePTeXH, Heol-
XOlUMble TIPU BHITONHEHHH JaHHOH onepanun. MHOrMM MOHTAXKHHKAaM
HeOOXOMUMO TaKXKe yMeTb HOJb30BaThCSl OMpeNeJeHHBIMH KOHTPOJbHO-
M3MEPUTENBbHEIME [pHGOPaMH, IO3BOJSAIOMMMHE I[IPOBEPUTH KauyecTBO
U3TOTOBJIEHHSI TOTOBOTO H3Je/MA.

CoopyxeHune ceTeil H cHCTeM. OJIEKTPHKH-CTDOUTENH BHIIOJHSIOT
3JIEKTPOTEXHUYECKHEe pabOTHl NPH CTPOUTENbCTBE CaMbIX pa3/IMYHBIX
3ganuil. OHH YCTAHABJAUBAIOT 3JEKTPOApMaTypy M HarpeBaTesbHbIE
npuGOpbl, MOHTHPYIOT 3JEKTPONPOBOAKY M APYTHE BHIBI JIEKTPOOGO-
pynoBaHus. sl BHIIONHEHHS 3THX Pa0OT BaXKHO YMeTb YHTATh yepTe-
KU U I0J1b30BAThCA PA3JHUUYHBIMH HHCTPYMEHTaMH.

Ananoruynofl paGoTOH 3aHUMAIOTCS JIEKTPUKH IO MOHTAKY 3JIEKT-
POIIPOBOJKH U 3JIeKTPOOOGOPYNIOBaHUA HA CYAaX, TeJeOHHUCTH], NpPOKJa-
IbBatomue TejedOHHbIE JUHUU JJIA KHJIBIX JIOMOB H IpeANpUATHI,
a TaKxKe 3JEKTPUKH CLEHBl, OGC/Y:KUBAIOIHe 3/1eKTPONPOBOIKY H CH-
CTeMYy OCBellEeHHs B TeaTpax, B NaBHJIbOHAX KHMHOCTYIMH M T. I.

Bce npousBoaumble paGOThl JNOJXKHBI IOJHOCTbIO COOTBETCTBOBATb
onpefe/eHHbIM NpaBuiaM U HopMaM. KaKIoMy 3/1€KTPOMOHTEpY BaK-
HO yMeTb YHTATh JEKTPUYECKHE CXEMBI H I0Jb30BaTbCs PacHUeTHHIMH
tdopmyiamH.

OpHuM ©3 Jy4lIHX IyTedl OCBoeHHA NpPOdeccCHH 3JeKTPOMOHTEpa
ABJISIETCA CHelualbHbll Kypc o6ydeHHsl, KOTOPBIH COCTOUT U3 BHINOJ-
HeHHUs psaja paboT Mo onpele/ieHHOH mporpamMe Mo Hab/iofeHueM J0-
CTAaTOYHO OILITHOIO PYKOBOIHUTENS U MPH COOTBETCTBYIOLIEM HHCTPYK-
taxe. [1Jg NpoxoxJeHUs KypcoB OGYYEHHS KeJaTeqbHO UMETb Cpel-
Hee o6pasoBaHUe.

JkcmiyaTauuds M PeMOHT. DKCIJyaTanued 0 PeMOHTOM o6OpyHoBa-
HUSI, BBIIYCKAeMOrO 3/eKTPOTEXHHYECKOH H pPaJHO3JIeKTPOHHOH Mpo-
MBILIJIEHHOCTBIO, 3aHATO OTHOCHTEJNbHO OOJbllee 4YUCIO JIOAEH, deM
B J/i0GON Apyroit oTpaciu. DIEKTPOMOHTEDDI, 3aHUMAIOIHECs FKCIIya-
Talyel, OTBeYaloT 3a MOJJIeP;KaHUe B XOPOLLEeM COCTOSIHUH BCEro KoJsoc-
CaJILHOIO MapkKa CHCTEM U YCTPOHCTB 371eKTPOOGOPYNOBAHUS KHJIBIX
IIOMOB, yupexJeHu#l 1 npennpustuil. B sTolt o61acTH TeXHUKH TPyAAT-
Csl OMbITHBIE padoude, OOeCleYUBAIOIHE HEOOXOAUMBIH KOHTPONb, 00-
CTYyXHMBaHHE M DEMOHT 3JIEKTPONPOBOJOK, 3JEKTpOJABHraTe/]el, reHe-
paTopoB, TPpaHCPOPMATOPOB H MHOTUX JPYT'HX BHIOB 3JeKTPO06OpPYIO-
BaHus. Bosbluoil o6beM paGoThl MPUXOAUTCA Ha JNOJIO MacTepoB, 06-
CJIYKHBAIOLHX GBITOBHIE dJeKTpoMalinHel. Kaxael#i BUx pa6or no o6-
CAYKUBAHHUIO JEKTPonpubopoB TpefyeT HaJHuUUs ClELHaNbHOH MOA-
TOTOBKH, ONBITA O6pALleHHs ¢ HHCTPYMEHTAaMH M 3HAHUH OCHOB 3JIEKTPO-
TeXHHUKH,

Bcem m3BectHa ofwppHas o6JgacTh PEMOHTHBIX pafoT 1O ofOCaY K-
BAaHHUIO PaJHONDUEMHUKOB H TeJNEBH30pOB. B jpaHHOM ciyuyae Heo6Xo-
IMMa ClielHalbHast NOATOTOBKd. PEeMOHT BHIIEALIIUX H3 CTPOA CJIYXOBBIX
annapaToB, BLIYHC/IHMTEJ]bHBIX MawuH, PalHOIEPeAaTYUuKOB, KOHTPOJb-
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Puc. 1.15 MHOro ONBITHHIX CIEUHAJHCTOB MO 3JeKT-
POTEeXHHKE H 3JeKTPOHHKe PaGoTaloT Ha TeJeLeHTpe.

KO-U3MePHTE/bHBIX NPUOGOPOB U cTepeodOHUYECKHX ycHauTeaedl TNPH-
XOJAUTCA BECTH MOJ HAOMIONEHHEM ONKTHBLIX creuuanuctoB. OHH HOK-
Hbl 06/1a7aTh XOPOLIMMH TEOPETHUECKUMH 3HAHHAMH H yMeTb 00pallaThb-
€A C PasUYHLIMH KOHTPOJIBLHO-U3MEPHUTENbHBIME IIPHOOPaMHU.

[ToaroToBka crelurasucTOB MO OOCAYKHBAHHIO H PEMOHTY 3JIEKTPH-
YeCKOTO M 9/eKTPOHHOTO OGODYNOBAHHTA MOMKET MPOM3BOLHTHCA B CIle-
UHa/JILHBIX TEXHHUECKUX WIKOJAAX M HHOTAA Ha Kypcax NpH Npelnpus-
THSAX.

Ceasb. [lo-Bunumomy, HauGoJiee H3BECTHBIM NPUMEHEHHEM PajiHo-
TeXHHKW SIBJSIETCA TEXHHKA CBSI3H, KOTOpas OXBaThIBaeT pajHo, Te-
JIeBHJIEHHe, pajuope/efiHble JHUHHH, TeJeoHHYIO U ¢doToTenerpadHyio
cBsA3b., CBsI3b C IOMOIIBIO PaJUO3JEKTPOHHOM amnmapatrypsl HMrpaer
BaXKHYIO poJib ISl oGecniedeHusl Ge30MacHOCTH B aBHALMM, B CJayK6ax
OXpaHbl W JIPYTHX ClelHaJbHBIX cayx6ax. B kaxkmoll o6aacTy CBA3H
MMEEeTCsi MHOrO CIelHalbHOCTeH, CBA3aHHBIX C IPHUMEHEHHeM PalHo-
9MeKTPOHUKU. Tak, HanpHMep, Ha TeJeLUeHTPe HMEITCA OlepaTophl
no o6CayXKUBAHHIO U PEMOHTY MNepefaTduKa; JJs yOpaBjeHHs CHTHa-
JlaMH 3BYKa 1 H300paxeHUs; ONepaTopsl, paboTaiouiue C MHepefaroulel
KaMepoi#l, a Takke Ha NPOEKTOpe [ M0Ka3a KMHODHIBMOB, H OIlle-
paTtopbl, 3aHsThle peryJUpOBaHUEM OCBellleHHst. Bce OHH  HOMXKHHE
obnanatb GOJIBIIAM OMNLITOM H KOOPJMHHUPOBAHHO HeHCTBOBAaThb MPH
nepejade TEJEBU3HOHHOH MNPOrpaMMbl.

Pa6ora paguooneparopa 4acto GhIBaeT TakoH ke, Kak paboTa Tex-
HMKa. Bo MHOrHX ciayuasX oneparop, paGoTaiolmiiii Ha KOHKPETHOM
BHJIE Panno0GOPYNOBAHUA, OLHOBPEMEHHO SIBJISIETCS TEXHHKOM MO KOH-
CTPYHPOBAHHIO U PEMOHTY JaHHOTO o6opyroBauus. Paciuperue ob/ia-
cTell TPUMEHEHHs! PAsJUYHBIX CPEICTB CBS3U IIPUBENO K POCTY MOTped-
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HOCTEH B COOTBETCIBYIOUIMX clenuanucTax. KaxaoMy Takomy crerna-
JIUCTY HEOGXOAMMO 3HAaHHE MaTeMaTHKH, (QU3UKH U 3JJEKTPOHUKH B 00b-
eMe INpoTpaMMbl cpeiHel MmKonbl. LIeHHBIH ONBIT MOXHO TPHOGPECTH
| TPU 3aHATHAX DPALHOJIOOHUTENbCTBOM.

PaGora Texnmka. TexHuK BhlNONHAET paboTy, AJIs KOTOPOH HY:KHa
TeXHHYeCKas M ClelldajbHas NOATOTOBKA, W ABJSETCA HENOCpeNCTBe H-
HBEIM TIOMOIIHHKOM HMHXKeHepa HJIM HAaYYHOIO PabOTHUKA B UX JeATeNb-
#Hoctu. OH yyacTByeT B HCCENOBaHUSAX, IPOEKTHPOBAHUY U pa3paboTke
9JIEKTPUYECKUX H SJEKTPOHHEIX cXeM. MCNhTaHus H YCOBepUIEHCTBOBA-
HHS SKCIEPHMEHTANbHBIX 3JIEKTPOHHBIX TPUOOPOB YacTO TaKXKe MpPo-
BOJSITCS TeXHUKaMH.

Kpome pafoTel Ha BceX BHJAX CBSI3HOTO OCOPYINOBaHUS TEXHHK
MOXKET CIIellMaNU3HpPOBaThCsA, HANpUMEp, B TAKHX 0O/MacTAX, Kak H3-
MepHTeJbHasA TeXHHKA, KOHTPOJbHbIE, WHIMKATOPHLIE U PETHCTPHPYIO-
mue npubopsl, HaBUrallHOHHOE OCOpYyNOBaHME, YIpaBJeHHe paKeTaMu
¥ KOCMUYECKHMH KOpab/siMH, 3J€KTPOHHbIE BEIUUCIUTEbHbIE MAIIMHE B
MHOTHe JIpyrHe THIIBI ODOpPYIOBAaHHMA CO CXEMaMH Ha 3JIeKTPOHHBIX
Jammax U IOJYIPOBOAHHUKOBBIX NpHOOpax.

TeXHUKH MOTYT 3aHUMAThb CaMble Pas3/IMuHbBIE HOJKHOCTH, HANPUMED:
TeXHHK [0 3JeKTPOHHLIM BHIYHC/IUTE/AbHBIM MaIIHHAM, TEXHHK IO 3JI€K-
TPOHHLIM CXeMaM, TeXHHK IO 3/JeKTPOHHBIM H3MepHTeJNbHBIM NpHbopam,
TEXHHK-UCC/IEN0BaTelb U TeXHUK-HCHBITATENb CHCTEM.

B npoMBbIIIIEHHOCTH TeXHUKH 3aHUMAIOTCS MPOBeeHHEeM HCITBITAHUH,
HETIOCPE/ICTBEHHON COOPKOH W MOHTaXKOM YCTAHOBOK, 9KCIEpHUMEHTa/b-
HOfi paboTOH M sKcH/yaTalued 3JeKTPUYECKOTO H 3JEeKTPOHHOro 060-
pynoBanusi. Tak, Hanpumep, TeXHHK, pabOTalOLIXi HajX HOBOH meuart-
HOM cXeMOH, NOJIKeH CHauaja MPOBecTH DA SKCTIEPUMEHTOB C pPacIoJio-
KeHHeM JeTasedl U COelMHHTENbHBIX NPOBONOB H JNOGHTHCS HYMKHBIX
xapaktepucTHK. OH HaMeuaeT MEeTOLHKY HCIBITAHUH H3Je/Hs1 C TOMOLIBIO
KOHTPOJIbHO- U3MEPUTE/NBHBIX TPUGOPOB U MEHSIET PaCIO/IOKEHHE NeTa-
Jeft Tak, 4ro6w npubop pabotan kak nosaraercs. UrtoOwl crpaBuThCs
CO BCEM 3THM, €My HYXKHO 3HAThb TEOPETHYECKHE OCHOBHI 3JIEKTPOHUKH H
yMeTb I[IPOM3BONUTL MaTeMaTHUeCKHe pacueTbl H HCIIBITAHHSI CXeM.

TeXHUKH OOLIYHO UMEIOT G0Jlee BEHICOKYIO IIOATOTOBKY, YeM JaeT cpel-
ass mkosna. OGyueHHe HX NPOHU3BOLHTCA B TeXHHKyMax, mpodeccuo-
HaJNbHBIX YUWIHIAX, CNEUHANbHBIX Kypcax Ha NPeANpUATHAX U T. M.
OCHOBHBIMH H3Y4aeMbIMH MNpeiMETaMH ABJAITCA OCHOBBI 3JIEKTPOTEX-
HUKK U 3JIEKTPOHHKH, MaTeMaTHKa, QHU3HKa W uepueHHe.

PaGora unxeHepoB. MHxXeHep OTBeuaeT 3a MPOBENEHHE HCCAENOBA-
HHH, MPOEKTHPOBAHHUS U HKCIEPHMEHTA, a TaK)Ke 3@ BOMJIOILEHHE HOBBLIX
HJel B CO3[aBaeMbIX HM 3JIEKTPHUECKHX H 3/JE€KTPOHHBIX YCTPOHCTBAX.
DeKTPOTEXHUKA U PAAHO3EeKTPOHHKA OTHOCATCA K HauboJsee GHICTPO
PASBUBAIOLIHMCS OTPAC/AAM TEXHHKH, H MOITOMY YCMEeXH MPOMLILJIEH-
HOCTH ¥ pacliupeHue obnacTell NpUMeHeHHs 3NEKTPOHHKH COMPOBOXK 1A
IOTCSl TIOCTOSIHHBIM YBEJHYEHHEM CIIPOCa HA HHKEHEPOB-3/IEKTPUKOB.

OcHOBHBIMH 06J1acTAMH JeATENBHOCTH U151 HHXEHepa B 3THX 006-
J1IaCTAX TEXHHUKH SIBJSIOTCS IPOU3BOACTBO 3JIEKTPHUECKHX H JIEKTPOH-
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Puc. 1.16. [IBa uHXKeHepa, HaxomsluuMecs 3a 3alLHT-
HO# peweTKOH, HaGJIONAOT 3a HMCKYCCTBEHHOH MOJ-
HHel, co3naBaeMoi HanpszkeHHeM 10 MHJIJTHOHOB BOJIbT.

HBIX MaUIMH M 060pyAOBaHusl, TeleonHasA U TenerpadHas cBsi3b, dHep-
FOCHCTEMBl, CHCTEMbl OCBEIIEHHs, TPaHCIOPT M paguocBs3b. MHOro
MHIKEHEPOB-3JIEKTPHKOB Tpebyercs A1si paboTel B TaKHUX 0O6JacTAX,
KaK aToMHasl TeXHHKA, CHCTeMbl YNPaBJeHUs paKeTaMH, CIeAsIIUe CHUC-
TeMbl, BBIUHCJIUTEIbHAS TEXHHKa U aBTOMATH3ALMA.

[Tpodeccuss uHKeHepa-aJIeKTPHKa TpeGyer GOJIBILIONH aKKYPaTHOCTH
1 TOYHOCTH, eMy HeOOXONMMO HayuyuTbCcsi paGoTaTk KakK B OIHHOYKY,
Tak W B COCTaBe IPyNNbl. 3HAYHTeJbHAs 4acTh ero paGoyero BpPeMeHH
pacxojyercss Ha pa3pabOTKy HOBHIX MJel, cxeMm, IPOBEIEHHE MaTema-
THYECKHX pPACUeTOB, HAaNHCAHHE OTYETOB W COCTaBJIEHHE TeXHUUECKHX
ycaoBui. UTOGE CTaThb XOPOLIMM HHXKEHepOM, Hajo o6/aaaTh Crocos-
HOCTSIMH 3HAUMTENbHO BbIIe CPEJHEro YPOBHSA W JOGHTLCH YCIEXOB
OpH H3YYEHHH MaTeMaTHKH M JPYTHUX HayK.

B paccMatpuBaeMoii 06J1aCTH HMEETCSt MHOTO Y3KHX CriellHalbHOCTeH,
KOTOPHIE MOTYT ObITh NPHBJEKATeNbHBIMU U8 Jilofe#l ¢ OCOObIMHM HHTe-
pecamu. Tak, HampuMmep, HHXKeHep-CBETOTEXHHK, 06/afaioliil Xopo-
IIAM XYJIOXKECTBEHHBIM BKYCOM, MOXKeT HafiTH CBOe NMpPU3BaHHE B KHHO-
MPOMBIIIJIEHHOCTH MJIM B Tearpe, a s HHKeHepa-3JeKTPHUKa C XOPOLUHM
MYSBHIKAJbHEIM CIyXOM HauJydIled MOXKeT oKasaThCsi paGoTa, CBsi3aH-
Hasg C MOJy4YeHHeM BLICOKOKAYECTBEHHOH 3alMCH W BOCIPOU3BELEHHS
MY3bIKaJIbHEIX IPOTpaMM.

Tem, KTO XOYET cTaTb HHXKEHEPOM, HYKHO ellle B CpelHell MIKoJe
3a/I0KUTh Xopoiuf (QyHIAaMEHT 3HAHHH 1O MaTeMaTHKE W eCTeCTBeH-
HbBIM HayKaM. DoOJIbIIMHCTBO HMHXKEHEPOB-3/IEKTPHKOB HMEET 3aKOHYEH-
HOoe Bhicinee o6pasoBamnue. 115 HMHKeHepOB, 0O6GIaJalOLIHX CIIOCOGHO-
cTsIMH, B OOJAcTH TeXHHKH OFKPBIBAIOTCH HEOTpPaHHUYEHHLIE BO3MOX-

HOCTH.
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KoHTponbHble BOnpock!

1. Kakyio o61acTb panuoTeXHHKH Bl XOTeJdH Gbl M36paTh CBOe# cremmassb-
HOCTbIO?

2. Tlouemy paGora B 06JacTH 3J€KTPO- H PalHOTEXHHKH HMeeT GoJbluue
nepcrneKTHBHI?

3. Tlepeuncante BuAR paGoT, KOTOpHIe NOJIKEH YMeThb JesaThb 3JEKTPHK.

4., HasoBuTe M3BeCTHble BaM HHIKEHepHble PabGOTH 0 3J€KTPO- H PaaHOTEX-
TeXHHKe,



FNABA "

NMPUMEHEHUWE MATHETU3MA

4. NMOCTOSAHHbBIE MATHWTHI

[lpuMeHeHHe NOCTOSIHHBIX MAarHuToB. [loyTH KaxKIpIH M3 Hac
M0JIb30Ba/CA MarHUTOM JJisi TOTO, YTOOBl CcOGpaTh KYCOUKH KeJsesa,
WM HaGmonal, Kak HeGOJbIIOH MAarHHT MOXKeT MPUTSATUBATBCS K IO-
BEDXHOCTH MeTajl1a. IDTO NPOCTOE CBOMCTBO INPHUTSKEHHS] MAarHUTOB
K HEKOTOPbIM MeTasjiaM HCIOIb3YeTCsl IJIf Psjia NPaKTHIECKUX Lesel
B Hamefl xu3Hu. CreunansHulii Mo0TOK (puc. I1.1) ynep:kuBaer rsos-
JM ¢ IIMPOKOH MIIANKOH, 6aroaps ueMy HX He HYKHO Jiep:KaThb Navib-
uamMd. MarHuTHble Jiep:KaTeNnd MCXKHO HCIOJIb30BaTh /ISl XPaHEHHs HO-
XKel; ¢ NOMOLIbIO HeGOJBIIMX MATHUTOB MOXHO CHe/JaTh MHHHATIOPHBIH
6JIOKHOT, NpHKpemiseMbli K ABepu kabunera (puc. 11.2). Hakorew,
MarHHTHbIE Jiep:KaTe/ 1l XOPOLIO yJepKUBAIOT ABEePU KOMHAT B 3aKPLITOM
cocrosinuy. Mcnosnb3yroTcss MarHUTH TaKKe U B JIETCKHX HIPaXx.

HecmoTrps Ha mIHPOKOe NpUMEHeHNe MardHUTOB, MHOTHE, BO3MOXKHO,
He 3HAIOT, KaK HamarHHuhBaloTcsi Martepuansl. Ha puc. I1I.1 — I1.3
NOKa3aHbl [PUMephl HCHONb30BAHUA MOCTOSIHHBLIX MAarHUTOB. DTH Mar-
HUTBI — HCKYCCTBEHHBIE, MOCKOJbKY B €CTECTBEHHOM COCTOSIHHH OHH
He OblIM HaMarsuueHsl. UToOwl clieslaTh MarHUT, HY>KHO MMETh COOTBET-
CTBYIOIIME MarepuaJ ¥ TNOABEPTrHYTb €0 ClenuasbHoH 06paboTke.

Puc. II.1. CrneunanpHbli MOJOTOK

C MarHUTHOH TOJIOBKOH — OuYeHb

NOJIe3HBIH HHCTPYMEHT NPH OGMBKE Puc. 11.2. 3roT HacTeHHBIH GOK-

mMeGesNd Wil B TeX cayyasx, KOria HOT COCTOHMT H3 CTaJIbHOTO OCHO-

rBO3AH NPHXOAMTCS 3a6UBaTh B BAHHS H HECKOJbKHX HE6GOMbIIHX

TPYJIHO JOCTYNHble Mecra. Maruur- NOCTOSTHHBIX MarHATOB. MarHu-

Hasl roJoBKa OGHIYHO HMeeT Moj- TH yIEPXKHUBAOT JHCTOK OyMaru
KoBooGpasnyio (opmy H KapaHJawH Ha OCHOBAHHH.
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Puc. I1.3. Tlpu u3yyeHHH NpaBHJ YJHYHOTO ABHXKe-
HHSl yOOGHO NOJb30BAaTbCS OOJBILOA METaNJIHUECKOH
ZNOCKO# M MHHHATIODHBIMH NJaCTMAacCOBHIMH aBTOMOGH-
JISIMH, B KOTODbIX NOMeLIEeHE MarHHTHKH, YAepXKHBaio-
IHe HX B Pa3JHYHBIX NOJNOXKEHHAX Ha JOCKe.

-

Odnoumennsie
nomoca

€ — ommarnubaromen

e o=
- Pasnourmennsre
——  noswca

npumazubarmeq
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Odnoumenrsie
noswca
ommankuBarwmea

Puc. I1.4. Tlpn c6amxenun cesep-
HBIX TIOJIIOCOB MarHHTOB MeXIy
HUMH BO3HHKaeT CHJIa OTTaJKHBa-
. To ke camoe mnpoucxomur,
ecnn  cOMMXKAThL  l0XKHBIE TOJI0Ca
maruuToB. Ecam ke cOnmxate
Pa3HOMMEHHble MOJIOCH OBYX IO-
JIOCOBbIX MarHHTOB, TO OHH IPHTH-
HyTCS APYT K APYTY.



Puc. II.5. Maruute (BBepxy)
pacnosioxkeHbl  ONHOHMEHHBIMH
noJiocaMu Apyr K apyry. Ecan
BOCIIOJIb30BAThC S CTaJIbHEIMH
ONHUJIKaMH, TO NOJyUYeHHast Kap-
THHa NOKaXeT, YTO ONHOHMEH-
Hble IOJIOCH OTTaJKHBAIOTCH.
Bansko pacnonoxeHHele pas-
HOMMEHHbIE TIOJMIOCH MarHHTOB
(BHHM3y) CHJIBHO TIPHTSITHBAIOTCS

Puc. I1.6. MerannnuecKue IIApH-

KH H306paxaior MOJIEKYJb B

KycKe cTanu. B HaMarHHueHHOH

CTajlu BCE MOJIEKYJHl pacrojoxe-

Hbl YIOpPSIAOYEHHO, T. €. BCEé OXHO-

MMEHHble TOJNIOCH HalnpaBJeHH B
OfHY CTOPOHY.

Puc. I1.7. Kaxnwit wapuk, H3006-
paxaiolWui MOJMeKyay, OKpaleH B
IBa lBeTa ¢ TeM, uTOOH IM0Ka3aThb
CeBepHHI ® I10XHHHA nojiocH. B
HeHaMarHWYeHHOH CTaJH MOJIEKYJIbl

ApYT K APYTy.

pacnoJjioXeHbl HeynopAdOo4YE€HHO.

B3aumopeiicTBue MarauToB. Eciiu npubiauxarb Ipyr K APYLY KOH-
bl IBYX MarHUTOB, TO OHM OYAYT JH60 TIPUTSTMBAThCs, JHOGO OTTaJI-

kusarbesi. Ha puc. 11.4 u 1.5 mokasa-
HO, 4TO OJINHAKOBO OOO3HaAUeHHbIE KOH-
Ikl MarHUTOB OTTaJKHBAIOTCH, a pas-
HOMMEHHBIE — MPUTATHBAIOTCA JAPYT K
apyry. KoHusl MarHuTOB OGBIYHO Ha3bl-
BAaIOT HOMIOCAMH M 0003HA4alT OyKBa-
mu N (ceBepHBIN mojioc) u S (TOXKHBIHR
noJtoc). Takum o6pa3oM, OLHOUMEHHBIE
[IOJIF0OCAa MATHUTOB OTTaJKHUBAlOTCH, a
pPa3HOMMEHHBIE — NPHUTATUBAIOTCA APYT
K IpyTy.

Crpykrypa maruutoB. He xaxnwiil
KYCOK CTaJi siBJIsieTcsi MarHuToM. [IBa
CTEPIKHS MOI'YT HMETh COBEpIUEHHO OlU-
HAKOBHIl BHJ, OJHAKO OAHMH M3 HHUX
MOJKET NPUTSITMBATh JPYTHE CTajbHbIE
HJIY JKeJle3Hble JeTalM, a JPYrod Mo-
JKEeT He uMeTb 3Toro cBoHcTBa. [lpen-

Puc. 11.8. TTosocka cranu Has

MarHH4YKBaercsi, ©CJH NPOBECTH

Mo Hefl HECKOJbKO Das OJHHUM

U3 MOJIIOCOB INOCTOSTHHOTO Mar-

HuTa. Tako#l mpouecc HamarHu-

UHBAaHMS HA3BIBAGTCS MarHHUT-
HOW WHAYKLHeH.

25



Puc. 11.9. CranbHble ONHJIKA Ha rJo6Gyce HJJIIOCTPH-
pyioT MarHHTHoe noJe 3emau. [eorpaduueckuit u mar-
HHUTHBIA TIOJIOCH 3eMJH He coBnagawT. PaccrosiHue
MeX1y HHMH cocTaBJsteT okoqo 2 200 k. Komnac no-
KasblBaeT HalpaBJieHHe Ha MarHHTHHI noJioc. Paznu-
4yHe B TNOJIOXKEHHH TO0JI0COB O0GS3LIBaeT LUTYPMaHOB
YyUHTHIBaTh 3Ty Pa3HHIy INPH NPOKJagKe Kypca.

MeT, TMPUTATHBAIOIINA [IPyTrue XKeJe3Hble HIH CTalbHble OPEIMETHI,
Ha3BIBAIOT MATHHUTOM.

B uem pasiuude Mex1y HaMarHHW4eHHbHIM U HeHaMaTHHYEHHHIM Ke-
nesoM? Kak W Bce mpyrue marepualjnl, ¥KejJe3o COCTOHT H3 Me/bdal-
WHX 4acTHL, Ha3biBaeMbiX MOJIEKy/1aMH, CUHTAIOT, YTO KakIas MOJEeKY-
Ma UMeeT CEBepPHBIH W FOXKHBIA MOMIOCH M fpelcTaBiser coG0i MUHHA-
TIOPHBI MarHUT B HaMarHWYeHHOM Kycke MSTKOH CTajd OTH MHHHA-
TIODHBIE MArHUTHKH DPacloJIaraioTcs B CTPOTO ONpee/ICHHOM NOpsiiKe.
Ha puc. [1.6 nokasano Takoe ynopsaoueHHOe PacHoIOKeHHE MOJEKYJ.
Bce ceBepHBIe MOJIIOCH OPHEHTHPOBAHEI B ONHOM HAMpaBJeHHH, a BCe
{OXKHBIE — COOTBETCTBEHHO B HPOTHUBOIMOJIOXKHOM HampasjeHHd. B de-
HaMarHHYeHHOH MATKOH CTa/ld MOJEeKYJ/bl OpHEHTHPOBAHb CaMbIM pas-
nuuHeM obpasom (puc. [1.7). Tlpn TakoM XxaoTHYeCKOM pacHo/IOXKeHHU
MHHHATIOPHbIE MATHUTE HEUTPAIHU3YIOT APYT ApYra, U MO3TOMY MATKas
CTajJb He ABJISAETC MarHHTOM.

Marunrsans Muaykuus. HenamMardH4eHHYIO MOJIOCKY CTa/lll MOXKHO
HAMarHUTHTb, OPOBOAsA Mo Helt MarHuToM (puc. I1.8). Marmur sacrasur
MHHHATIODHBIE MATHHTHKH B [IOJIOCKE CTaJ/1H OPHEHTHPOBATLCA TaK, YTOGH!
BCe ONHOHMEHHBIE MOJOCH GBLIM HaIpaBJeHbl B OfHY CTOPOHY. Ecan
3aTeM yOpaTb MarHuT, TO HamnpaB/eHHE MHHHATIOPHBIX MArHUTOB B MO-
nocke He u3MeHurcs. TakuM o6pasom, OHA caMa CTaHeT MAarHHTOM.
SIBJIeHME, DU KOTOPOM 5TO MPOUCXONHT, HA3bIBAETCA MATHMTHOH HH-
AyKUHed,
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MarHuTHblii Komnac Ec/u (10JBECHTh HaMarHUYeHHBIH cTajbHON
CTepKeHb TaK, YTOOBEl OH MOT [IOBOPAYHMBATHCH, TO OJHUM CBOHMM [IOJIO
COM OH YKaxeT Ha CeBep, a APYTHM — Ha 10T. D10 06bsICHsETCS TeM,
yT0 3eMJ/Ifl NPeACTAaB/seT COOOH OTPOMHLIH MAarHHT, CEBEPHLIH H IOXK-
HBIH I10J1I0Chl KOTOPOTO MPHUTATMBAIOT COOTBETCTBYIOUIUE TOJIOCH! CTEPIK-
Hs. B Kommace uMeeTcss oueHb JIETKHH TOHKHH MAarHUTHK, CBOGOIHO
BpallaloMUNics Ha KOPOTKOH 3a0CTpeHHOH ocH. KoHell cTpejkH Komna-
ca, yKaspBalolluil Ha ceBep, OOBIYHO HA3EIBAIOT CeBepHbIM. MarHHTHbIN
KOMIIaC OKasblBaeT OOJIbIUYIO [OMOLIb B HaBHTaluu: KOpaGjad B Mope
NPUXOAAT B CBOH MOPT Ha3HAYeHUs], MyTELIECTBEHHUKU OPUEHTHPYIOTCS
Ha CBOMX MapHIpyTax, a CaMOJETH BHIAEPKUBAIOT 3aJaHHYIO Tpaccy
ToJ1eTa.

B mepBbiXx KoMnacax, H3TOTOBJEHHBIX JIIOAbMH MHOTO CTOJIETHH
Has3aj{, CTPesKH Jejald U3 MaCHUTHOTO MKeJe3HfKAa, MOCKOJbKY 3Ta
KejesHas pyjpa obnafana eCTeCTBEHHOH HaMarHHYEHHOCTBIO.

CeBepHbIfl moJtoc 3eMJIH He BCe BPEMS OCTaercsi B OJJHOM H TOM Ke
[OJIOXKEHUH; U3 ToJa B FON OH HECKOJbLKO cMeiaercsi. Kak BHIHO U3
puc. 11.9, on pacnonoxen B obnactu ['ynsoHoBa sanuBa. KsmeHnenus
[OJIOKEHHA [OJMIOCOB OYeHb MaJsibl U B GOJIBIIHHCTBE [PAKTHYECKHX
C/ly4aeB CYMTAIOT, YTO MArHUTHBIA CeBepHBI MOJIIOC PAcHoJOXKeH NpH-
GnusurebHO Ha 12° 3amajHee reorpaduuecKoro CeBepHOro MoJoca,
ecsn Kommac Haxonutcs B Hobto-Mopke, n npunusurensso Ha 18° Bo-
cTouHee, ecan Komnac Haxonutcs B Can-®panuucko. B yskoil mosoce
na teppuropuu CoenunenHeix [lraToB or Muuuranma mo JlKopaxuu
KOMIIAaC BCe BpeMs MOKa3hiBaeT UCTHHHBIA ceBep W IOT, MOCKOJbLKY Ha-
[paBJieHHe Ha MarHUTHHIH IOJIIOC COBNAAAeT C HApagJ/IeHHeM Ha reorpa-
¢uueckuit nomoc. Pasnuune Mexy HanpaB/IeHHEM Ha CEBepPHBIH IOJIIOC

Puc. I1.10. O6pasusl BeNycKaeMelx MaruutoB. Kax-
OB MarHuT, He3aBHCHMO OT ero ¢opMbl, HMeeT ceBep-
HHIl H I0XKHBEIA TOJIOC,
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(reorpaduyeckuM  MepHAHAHOM) H
HanpaB/JeHHeM MAarHUTHOH CTPeIKH
B moGO# TOuKe 3eMJH Ha3blBaercs
MArHUTHBIM CKJIOHEHHEM.
[TocTOSIHHBIEI MarHUT MOXKET pas-
MAarHUTUTbCS BCJEACTBHE CHJIbHBIX
yIapoB HJIH HarpeBa. OTH (HaKTOPE!
3aCTaBJSAIOT  MOJEKYJbl H3MEHHUTb
CBOIO OpHUEHTAlUI0, W HaMarHuyeH-
HOCTb cTajsu ucuezaer. OOGBYHBIH
Puc. II.11. CranbHble OMMJAKA Pac-  r4nypof CTepKeHb  CTAHOBHTCS
nosaralpTcss BAOJb CHJOBBIX JIH-
HAH, «CBA3LIBAIOWAX> MeXIy coGoii MATHHTOM, €CJIH €ro COPHEHTHPOBATh
NOJIIOCE  MarHMTa. Ha CeBep U CTYKHYTb MOJIOTKOM.
DjieMeHTapHble MATHUTUKH [puobpe-
TaloT oJ IeACTBHEM 3eMHOI0 MarHeTH3Ma yMHOPsI0UeHHYIO OPUeHTaIHIO,

MeTaabl  AJs M3rOTOBJEHUS MArHuToB. [JOCTOSIHHBEIE MAarHUTHI
MOTYT HMeTb pasjuuHble dopmbl 1 pa3Mepnl (puc. [1.10). HauGosee
pacnpocTpaHeHHBIMH SIBJAIOTCA T0JKOBOOGPA3HBIH M MOMOCOBOH MarHu-
THl. DTH MarHuThl AeJal0T U3 3aKajJeHHOH CTa/H, COXpaHsolLledl Hamar-
HUYEHHOCTb JJINTe/NbHOe BpeMsi. MSTKYI CTajdb JIETKO HaMarHUTHUTD,
OJIHAKO OHA HE COXPAaHSIET CBOK HaMarHW4eHHOCTb. CYHTAIOT, YTO MST-
Kasi CTajlb JIeTKO TepsieT CBOX HAMArHUYeHHOCTb IIOTOMY, YTO MOJIEKYJIb]
cTajqd MOTYT CBOGOJHO MEHATb CBOIO OpHeHTauuio. B TBepmo#i cranu
MOJIEKYJIBl O0JIafaloT MeHbllell CBOOONOH H3MEHEHHs OpHEeHTAlUH.

OueHb CHJIbHBIE TOCTOSIHHBIE MarHHUTHl AeJal0T U3 CIJIABOB, B KO-
TOPBIX K 2KeJe3y 100aB/fIOTCA TaKue MeTasl/bl, Kak BoJabdpaM, XpoM,
Ko6ajibT WU HUKeNb. HenaBHHe JOCTH:KEHUS B UCIIOJNb30BAHHH CILIA-
BOB KeJie3a MO3BOJNU/IM ClieJIaTh 3HAYUTENbHO 6oJiee CUJIbHBIE MarHH-
TBI, YeM MarHUTHl U3 TBepAbIX crastell. OIHHUM H3 JIYYIIMX MATHUTHBIX
CIIJIABOB SIBJISIETCS alHHKO — CILIaB, COJepKAllUH aJIOMUHHUE, HUKE/Ib
¥ KoGaabT. Kpome ynoMuHaBIIMXCS yKe NPUMEHEeHUH MOCTOSIHHEBIE Mar-
HUTHl HCIOJNB3YIOTCS B TPOMKOTOBOPHUTENAX, 3JME€KTPOU3MEPUTETbHBIX
npubopax, TesedoOHHBIX TPyOKax, TreHepaTopax U 3JEKTPOABHUIaTeNsIX.
C 3TMMH NPUMEHEHHSIMU MaTHUTOB Mbl O3HAKOMHMCS B MOCJENYHOUIHX
rjaaBax.

MarHuTHble MaTepuajbl. Mera//bl, KOTOpble NPUTAFUBAIOTCS Mars
HWTOM, HA3HIBAIOTCS MarHATHBIMH Marepuajamu. K HEM oTHocsATcs xe-
JIe30, U3 KOTOPOTO JiesiaeTcsi CcTaslb, KoGaJdbT U HUKeJb. [Ipyrue mMerasn-
JIbl, B TOM YKCJIe YHCTHIH aTIOMUHMH, Melb, LIMHK H CBUHEL, He MPUTS-
rMBAlOTCSl MarHUTOM U HA3BIBAIOTCSA HeMarHUTHBIMU. Hemerasiunueckue
MaTepuasbl, Takue, Kak JepeBo, TKaHW U T. J., He 06/ajaloT MarHuT-
HbIMH CBOHCTBaMH.

MarunutHoe moae. [leficTBUe MarHUTa pacnpoCTpaHseTCs yepe3 He-
MaTHUTHblE Marephasbl. EcaM HacelaTh Kesle3Hble OMHJKHM Ha JIUCT
GyMaru HJIH CTeKJa, PacIoJIOKeHHbIl Haj MarHUTOM, TO, HeCMOTPs Ha
TO, YTO MEXJY ONMUJKAMH U MArHUTOM HMeeTcd JIUCT OyMaru Wi CTeK-
Ja, ONUJIKH HAMATHUTSITCA # OPUTAHYTCSl K MarHuty. Ha puc. 11.11
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NOK43aHo, YTO OMMJIKH OOPAasyloT OnpeleseHHYIO0 KapTHHY, COOTBETCT-
BYIOULYI0O HEBHIMMOMY MATHHTHOMY MOJIO I[OCTOSIHHOTO MarHuTa.
Takoe marmuTHOe mnoJe BCerja CyUIeCTBYeT BOKPYT JIIOGOTO MarHuTa.

Bonee cuibHOe MarHuTHOe mOJle MOXKHO CO31aThy €C/AHM COIM3UTH
pasHOMMEHHBIe MOJIOCH IBYX MaruutoB. Yem Gmmxe APYr K Apyry
5TH TMOJIIOCK], TeM KOPOUe MarHWTHbIE CHJIOBBIE THHUH. Kaxkabifl U3 noJio-
COB CHJIbHEe NPUTATHBAeT APYroi, CHbHee TaKxkKe BTTUBAIOTCH MEXKIY
HHMH JpYyrHe MarHUTHBEIE MaTepHa/ibl MarHuTHoe mnoJe MarHuTa, U30r-
HYTOro B ¢opMe NMOAKOBH, CHJIbHEe, YeM Y COOTBETCTBYIOIIEro I0JI0CO-
BOTO MarHHTa.

MHTEPECHBLIE OIlbiTbl U CAMOAEJIKU

1. JemMOoHCTpau1a MarHUTHOro nons
OJHHOYHOro MarHuTa

A. TNomectuTte 1noJIOCOBOH MarHHT Ha IOBEPXHOCTh NEPEBSHHOIO
crosia U Hakpofite ero jsuctoM Oymaru. Haceimbre Ha Gymary HeMHOro
»eJIe3HBIX OIUJIOK M CJIerka MOCTyuYuTe N0 Hell 10 06pa3oBaHus KapTHHEL
pacnpenesenns noas. O6paTute BHUMaHHe, YTO JIMHHH PAacIOJIOXKeHHs
OMHJIOK MAYT OT OJHOTO IOJI0Ca K IPYyroMy. 3aMeTbTe TakKXKe, YTO Hau-
GoJiee CH/IbHOE MOJe COCPENOTOUEHO Y MOJIOCOB.

B. INoceinbTe *Keje3HBIMH ONU/AKAMHU JIUCT GyMart, NOKPhIBaOIUH
NOAKOBOOOGPa3Hpll MarHUT. Bbl yBHHUTE, YTO MarHUTHOE MOJEe KOHLEH-
Tpupyetcst Mexay nomocamu. Ilogymaiite, nmoyeMy NoaKoBOOGPa3HEIH
MarHuT CO3facT Gosiee CH/IbHOE MarHUTHOE MOJle, YeM II0JOCOBOH Mar-

HHUT.

2. [leMOHCTpauMa MarHWTHOro nons
OBYX MarHWTOB

A. Tlonoxute JBa NOJNOCOBLIX MAarHWTa Ha CTOJ (BLOJIb OJHOH
npsiMoil) Tak, YTOOB MEXKJY X CEBEPHBIMH NOJIOCAMH ObITO NMPHOIH3H-
TesibHO 25 mm. Hakpofite MarHuTH JMCcTOM GyMar# U MOCHIIbTE €0 XKe-
Je3HEIMH ONMJIKaMH Tak Xe, Kak 3T0 TpebGyercs B m. 1, A. [louna6mio-
IalTe KapTHHY MAarHUTHOTO nojs. Uro xapakTepHO /sl TAKOro Mar-
HWTHOTO MOJSA?

b. ToJsoxkuTe ABa MOJIOCOBBIX MArHUTA BJOJAb OMHOHN JIMHHH TaK,
4TOGH CEBEPHBIH IOJIOC OJHOTO HAaXOAWJICA Ha PacCTOSIHUH 25 mm OT
[o’kHOrO noJiroca Apyroro. Hakpoiite maruuTel sucrom 6ymard d mo-
CLIIbTE €ro KeJMe3HBIMH onuikamu. Ilonabmionaiite KapTuHy pacnpene-
JIeHHsl MarHuTHOTrO noJ/is. UeMm oT/M4aeTcsi OHA OT KapTHHBI, MOJNYYEeH-
HOH B ompbitTe 2, AP

29



3. HamarHWyuMBaHWe MOCTOAHHOrO MarHuTa

A. 3axmuTte B THCKHM CTapOe MOJOTHO J/isi HOMKOBKH H MJIOCKO-
ry6iaMy OTJOMHTE KYCOK AIHHOH oKoJo 50 mm. UTo6b HOJOTHO He
JIOMaJioCh B HECKOJNBKHX MECTaX, OHO JOJIKHO BHLICTYIIaTh H3 THCKOB He
Gonee ueM Ha 65 mm. [IpoBeaUTE NMOCTOSTHHBIM MarHHTOM MO CTaJbHOH
mosioce HecKoNbKo pas. IlompoGyiiTe NMpUTSIHYTE HaMarHU4YeHHBIM Kyc-
KOM TIOJIOTHa HECKONBKO HeGoJbluux rBosfed. Buaaromapa uwemy mno-
JOTHO CTaJO TOCTOSHHBIM MarHUTOM?

b. BosbMute iBa cBepsa nuameTpom 6 mm cO CIUpaNbHBEIMH KaHaB-
KaMH M HaMarHUTbTE€ HX C TOMOLIbI0 CHJIBHOTO Maruuta. Hamarnuum-
BaliTe Ka)KJioe CBEPJIO ONHUM U TeM e IIOJNIOCOM MarHHTa, Jepxa o0a
cBepsa oauHakoBo. Ilosioxkurte o6a cBepsa mapajsenbHO APYT APYTY
Ha TJIOCKYIO NOBEPXHOCTb HAa PACCTOSIHUU 3 MM APYT OT IpyTa 3aTouyeH-
HBIMHM KOHILaMH B OfHy cTopoHy. Ilona6monaiite, 4TO NPOHCXOIMUT CO°
cBepsiamu. [louemy cBepJia oTTanKkuBawT ApPYT Apyra? [loBepHute oxHo
cBepJsio Ha 180°. UTO npOUCXOAUT NPH 3TOM U MOYEMY?

4. UsrotosneHue Komnaca

BosbMuTe KYCOK CTalbHOI NPYXKHUHBI LIMPHHOH OKOJO B mm W
AanHOM 25 mm (XOpOLIO HCHOJNB30BAaTh CTApYIO NPYMKUHY OT 4acoB).
C 01HOTO KOHIIA 3aTOUHTE NIPYXKHUHY B BHJE CTPE]KH. B LeHTpe npyxuHbl
npoGefiTe OTBepCTHE TaK, YTCOB MPYKHMHA MOTIJa HaXOIUTLCS B PaBHO-
Becun Ha octpue. COanaHCHPOBATh CTPEJKY KOMIaca Jierde, eC/IM OHa
H30THYTa B CPefHel yacTH, Kak nokasano Ha puc. I1.12. Ock kommaca
MOXKHO CJIeJaTh U3 UTH(THKA, 3a0CTPEHHOTO ¢ 060MX KOHLOB. BoTKHH-
Te 3TOT ITHAT OJHUM KOHLIOM B JAEPEeBSTHHYIO MOACTABKY BLICOTOH OKOJIO
20 mm c xBagpaTHeM ocHoBaHueM 40 X 40 mm. UToO wTHdHT MOXKHO

OblIO BOTKHYTb PYKOH, chenalite B
IepeBSAHHOH MOJCTaBKE OTBEPCTHE C
nomouibio reo3fs. llkany xommaca
MOXHO HApHCOBaTb Ha JHCTKe G6Y-
Mard ¥ OPHKJeHTb K nojcraBke. Ha-
MarHUTbTE CTAAbHYIO IIPYXKHHY, MO-
MECTHTE €€ Ha 3a0CTPEHHBIH [MTUT.
Ecnin paBHOBecue He JOCTHTHYTO,
noATOYHTe O6oJlee THKeJbl KOHel
CTPeJIKH, IIOKa OHa YPaBHOBECHTCH.
CpaBHHTE HanpaBJIeHHE, KOTOPOE MO-
KasblBaeT CTPeJKa Ballero KOMMaca,
¢ NOKa3aHUAMH JI060TO0 IPYTOTro KOM-
naca. [louemy kommac nokasniBaer
Puc. I1.12. Kowmnac, crenannmii us ~HANpPaBJEHHE Ha CeBEPHbIH MarHu1
KyCKa 44COBOH NPYXHHEL HBIH MOJIOC?
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KoutponsHbie sonpace

L.. TlpuBennTe NpHMepH HCIOJb30BAaHHS NOCTOSIHHBIX MAarHUTOB B BalueM
ZoMe.
. TloueMy w®3roToBJIEHHBIE NOCTOSIHHbBIE MATHHTH HA3blBal01 HCKYCCTBEH
HBIMH?
Kak Ha3bBalOTCS NOJIOCH MarHuTa?
Kakue n3MeHEeHHS TPOHCXOAST B KyCKe CTaj¥ TNPH HAMATHHUHBAHHHU?
UTo 03HauaeT TeDMHH <MAaCHHTHAasl MHIYKUHA»?
Kak Mbl Ha3bIBaeM KOHeIl CTPeJiKH, NoKasmBawwnil Ha CeBep?
. B uem pasnnune Mexay reorpadMueckMM M MATHHTHHIM CEBEPHBIM
H0J10COM?

8. O6GbsicHHTe, NOYeMy KOMIac HeoGXONMM A/ HaBHIALHH.

9. Onpegenute NPHGIH3HTENbHOE MarHHTHOE CKJOHEHHe IS MecTa, rie
BHl JKHBETE.

10 Tlouemy crpenka KoMInaca B HEKOTOPHIX MecTax 3eMJH yKa3blBaeT HC-
THHHOe HANpaBJeHHe Ha ceBep H ior?

11 Tlouemy TBepmasi cTallb COXPaHSIET CBOX HaMarHHYEHHOCTb?

12. Kakue MaTepua/ibl HCIIOJIB3YIOTCS AJISl H3TOTOBJIEHHS CHJbHEIX IOCTOSTH
HBIX MAarHHTOB?

13. TlepeuncinTe HEKOTOPHIE HEMAarHHTHLIE MaTepHaJbl

14. YTto o03HauaeT TEPMHH «MArHHTHOE IOJe»?

15 Kako#i MaTepuasn HCIOJb30Ba/H [/ KOMIAaca B IPEBHOCTH?

Nousw

5. SJIEKTPOMATHUTDI

Kak penaloT nocrosinnble MarHuThl. Mel yKe 3HaeM, 4TO, Hamar-
HUYHBas CTepXeHb U3 TBEPAOH CTald MACHHTOM, MOXKHO CIeJaTh APY-
rofl MOCTOAHHBIA MarHUuT. MOXKHO HAMATHUTHTL CTEPXKEHb U JPYTHM CIIO-
co6om. Ilis 3TOrO Ha Hero cjefyeT HamoTaTh H30/HPOBAHHLIH NPOBOA
1 KOHILBl OOMOTKH NOAKJIOUUTb K UCTOYHUKY TOKa, HampuMep K 6aTapee.
Takum oGpasoM NOJY4HTCS S/eKTpoMarHur. Eciu 8aTeM OTKJIOYHUTh
6aTapelo M BHITAUIUTHL CTepPXKeHb (CepleuHuk) U3 OOMOTKHU (KaTYLIKH),
TO OH OKaKeTCs HaMaTHHYEHHbIM.

YeM 06bsICHATB, YTO KaTyIUKa ¢ MPOBOJOM HaMaTHUYHUBAeT CTa/lbHOH
cepreuHuk? [lofcoeIuHuM KaTtymiky K Garapee CHOBa, a CeDJEYHHUK yAa-
Jum. Ecy BOCNONBb30BATHCS KeJIe3HBIMH ONIUJIKAMH, TO IOJyYeHHas Kap-
THHA MarHHTHOTO ToJsl OyJeT TakoH e, Kak B B cJydyae MOJOCOBOTO
marauta. Hanpas/ienHe MarHATHOTO MOJisi MOXKHO ONPENENUTb C MOMO-
wbto Komnaca (puc. 11.13). Kak yxe orMeuasioch, MaruuTHOe rnoJjie H306-
paxaloT B BHAE CHJIOBHIX JMHHHA. Kak W mocTosiHHBIH MariauT, KaTyllKa
UMeeT CeBepHbI M OXKHBIR mojiockl. [OXHBIN mo/oc KaTywKH MPHTSA-
rUBaeT CeBepHBIN KOHEL CTPeJKM KomIaca.

IpumeHenue anekTpomarunToB [lpuuuun snekTpoMarHeTH3Ma Hc-
NoJIb3yeTCsl PH KOHCTPYHPOBAHHM MHOTHX YCTPOHCTB. DJI€KTPOMAJ HH-
TH NPHUMEHAIOTCA B 9JeKTPOABHIaTeNisiX, aBTOMOOW/AX, T'POMKOIOBO-
puTensx, TeJeBH30pax, 3JeKTPoreHepaTopax W BO MHOTHX HAPYTHX
ycrpotictBax (puc. 11.14).

DJIeKTPOMAarHUTH HCIOJB3YIOT TaM, TJ€ HYXKHbI CHJbHbIE MarHHUT-
Hple nona. Korxa a/eKTPOMAarHdT MOAK/IIOYEH K HCTOYHHUKY TOKa, OH
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Puc. I1.13. Kaxpapii KoMnac, BHECeH-
HbIl B MarHUTHOE [OJie KaTyIiKu ©
TOKOM, YKas3blBaeT HanpaBJieHHe Mar-
HUTHOrO moJs. M3 paccmorpenus pu-
CYyHKa CJeyeT, YTO OJMH KOHel Ka-
TYIWKH OPHUTATHBAET IOKHBIH MOJIOC
komnaca. OTCiofia MOXKHO CH€JIaTh Bbl-
BOJ, 4YTO KaryllKa HMeeT CeBepUBIf u
IOXKHBIH MOJIOCH aHaJOTHUHO TO0JO0CO-
BOMY MAarHuTy.

co3laeT MarHUTHOe M0Jle; KOrJa TOK B OOMOTKE 3/IeKTPOMarHuTa BhI-
KJIIOUeH, MAarHUTHOTO IOJSI HeT.

Ecau katymky ¢ o6MoTKO! Ge3 cepleuHHKa NMOAKJIOUUTh K Garapee,
TO OoHa OyJeT JOBOJLHO C/1aGo MPHTATHBATb CTaJdb UJAH Xeseso. Eciu
JKe B CepellHy KaTYIIKU BCTaBHTb CepAeYHHK (KYCOK MATKOH CTajH),
TO Hall 3JeXTPOMATHHUT CMOXKET NOJAHSATb HECKOJBKO CTa/lbHBIX NpeiMe-
toB. Ilpu orcoenuHeHun Gataped OT KaTYMIKH 3J€KTPOMAarHuTa crafb-
Hble TpeIMeThl, yIep>KUBaBIIHECH MM, OTHAAYT. DTO MPOH30IeT MOTO-

Puc. II.14. TIlpm-
MEPOM NPHMEHEHHS
3JIEKTPOMATHUTA
SIBJISIETCS  3YMMep.
KoneGanust B 3ym-
Mepe 0O6YCJIOBJIEHHI
HaJlHYHeM Tnpephl-
BUCTOTO KOHTaKra.
Korna symmep coe-
IMHEH C HCTOYHH-
KOM  3JIeKTpHuuec-
Koll 5Hepruw, sJjek-
TPOMaruuT MPHTS-
rusaer skopr Kak
TOJILKO SIKOPB 1pH-
TAHETCS K KaTyu-
Ke, KOHTaKT Pasphl-
BaeTCsl H 3JEeKTPO-
MarHuT [epecTaeT MNPUTSrUBaTh SAKOPb. SIKOPb BO3BpaulaeTca B CBOE NeEPBO-
HavyajdbHOE [OJIOXKEHHe, H KOHTAKT BOCCTAHaBJHBaeTcsl. DJIEKTPOMArHUT CHOBa
NPUTSACMBAET SKOPh K Karyiuke, BuGpamus AKops ecTb C/IEACTBHE NoONepeMeH-
HOT'O BKJIIOUEHUS U BEHIKJIOYEHH ] TOKA 3JeKTPOMAarHuTa, ¥ Ka3kKoil oTMe4eHO Mecto,
rre peryJupyercs yactoTa TOHa 3yMwMepa.
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S\
LYY Y\
Apoccens
Kamywra
uHGyxmuBHoCMU (e cepdeununom)

(bes cepdeqnuna)

YcnoeHoe o0603HaueHHe YcnoBHoe 0603HaueHHe KaTyIKH
KaTyIIKH. C cepIeyHHKOM.

My, YTO CepAEYHMK H3 MSATKOH CTaj¥ JIerko pasmarsuturca. Takum
06pasoM, Toc/e OTKJIOUeHHA 3JIeKTPOMarHuTa OT HCTOYHHKA TOKa OH
nepecraer paboTarh.

Htax, oTMeTHM OCHOBHBlE OCOGEHHOCTH 3JIEKTPOMATHHUTa: BO-Iep-
BbIX, OH IOJIKEH CO3JaBaTb CHJBHOe MAarHHTHOe TOJe H, BO-BTOpHIX,
CepIeYHHMK 3JEeKTPOMArHUTa JOJ/DKeH ObITh cleJaH M3 MATKOH CTalfH,
yTO6EI 110C/Ie BLIK/IIOUEHUS 3JE€KTPOMAarHUTa ero MarHuTHOe noJjie Ghisio
MO0 BO3MOMKHOCTH CJIaObIM.

DJIEKTPOMarHUT MoxeT o6Jafarh GoJbllell MM MeHblIeH CHJOCH
[PUTSKEHHs] B 3aBUCHMOCTH OT MPOJTYCKAeMOro 10 HeMy TOKa H UHCJa
BUTKOB B Karyiike. HanpsiKeHHOCTb MarHHUTHOTO MOJs BO3pacraeT
C yBeJMYeHHEM TOKa, NPOTeKalOmero Mo KaTyllKe, H € yBeJHUeHHEM
yyc/Ja BUTKOB. BiusiHue 5THX (PAaKTOPOB GoJiee moapoGHG GyneT pac-
CMOTPEHO HMXKe.

Katywxka u NOABMXHBIA ceplledHHK. B ycrpolicTBax AHCTaHIIMOHHOTO
yupapJeHts, BLIIOJIHSIOMEX ONlepauly OTKPBIBAHNS, 3aKpbIBAHHUSL, NPH-

Puc. I1.15. HeGonpwo#t 3JekT-
POMarHHuT, CleJaHHHIA B MacTep-
CKOHM, MOXET yAepXHBaTb OKO-
Jo cta KujaorpamMm. Dbarapeiika
aas  KapMmaHHoro ¢oHapHKa,
IHTapLas 3J1eKTPOMArHuT, IN03-
BOJISIET €My yIepIKHBaThb yesoBe-
ka BecoMm 80 xe. ITlpombimaen-
HOCTbIO HCIOJNB3YIOTCH  GOJMb-
IIHe 3JeKTPOMarHHTH, CN0COG-
Hble TIONHWMaTh CTaJbHEE Ie-
TaJlu BeCOM B HECKOJNbKO TOHH.
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Puc. I1.16. Bo BcrioMoratenbHOM YCTPOHCTBE 3JIeKT-
PHYECKOro KOJIOKOJIa HCIOJb3yeTCs KaTyllKa ¢ NOoA-
BHJKHHIM CEpPIEYHHKOM, Ha3blBaeMasi COJIEHOHIOM.
Korna HaxuMmaercsi KHOMKa, CepAeYHHK BTATHBaercs
B KaTyWwKy © yaapsieT ofHy H3 TpyG6. Korma kHonka
0CcBOGOXKAAeTCS, IPYKHHA BHITACMBaeT CePAEYHHK H3
KaTywWKH ¥ NPHGIHKAET ero Ko BTopo# TpyGe, Takum
0o6pa3oM, HaXkHUMasi H OTNyCKasi KHONKY, MOXHO IO~
JydaTb COOTBETCTBylOLlHE 3BYKH,

TATUBAHUS WIH OTTAJKHBaHHS, OOBIMHO HCIIONB3yeTCs HJIeKTPOMArumur,
COCTOSAIIME M3 KATYIIKM U TOJIBHXKHOTO CTAJILHOTO CepliedHHKa ] aKof
B/IEKTPOMATHUT Ha3pBalOT cojieHouAoM. Ecnu HaMoTaTh U3 npoBOAa Ka-
TYIIKYy Ha KapKace W3 HeMarHUTHOro matepHana, HampuMmep KapToHa,
¥ MOAKJIOUUTH ee K 6arapee, TO BOKPYT KaTyIIKU MOSIBUTCSH MarHUTHOE
rojie. MaruuTHEIE CHJIOBBIE JIMHUH 5TOTO MOJSi CKOHLUEHTPHDPYIOTCA BHYT-
pu katywku. HeGonbwoll cranbHO# ceplednHk (U3 MATKOH cTanH),

Puc. 11.17. Korna 6aTapesi coefvHeHa ¢ KaTyWwKO#, cepleuHHK Ha-
MarHuyMBaeTcsl W BTATHBaercs B Katywky. Korna Garapes orkiio-
ueHa, MarHUTHOTO NPHTSKEHHsT MexXAy KaTyWKO# M CepAeYHHKOM
HEeT, ¥ 104 NeACTBHEM NDPYXXHHH cepleuHHK BEHIXOIHT H3 KATyLUKH.
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Puc. I1.18. Bua c3agy Ha KaTyllKy C IOA-
BHKHBIM CEpIEYHHKOM, HCIOJb3YEMYIO B MH-
rapolnX 3/JeKTPHUeCKHX pekjaaMax. bBara-
pefika ToAKJAOYaeTcsl K KaTyllke C NPOBO-
IIOM, W CTaJbHOH CepleuHHK BTATHBAETCS B
cepennHy katywku. Koraa ceplaeuHuk mpo-
XOAMT uepe3 Karywky, O6arapei#ika OTKJio-
yaeTcsi. 3TO MNO3BOJSIET eMy NpPOHTH dyepes
KaTyluKy M [0cje JOCTHXKeHHS Kpa#Hero no-
JIOXKEHHSI BEDHYTbCS B HayaJbHOE COCTOS-
Hue. K 3ToMy MOMEHTy KaTyllKa BHOBb NoA-
coennHsieTrcss K GaTapefike M IHKJI JBHXKe-
HASL cepleuHMKa nosropsteTcsi. Ilycrurs
YCTPOHCTBO B paGOTy MOXHO BpPYUYHYIO.

pacroJIoKeHHbIH BOAM3HM KaTywkM (puc. [1.17), Gymer BTArMBaThCS
B KaTyLIKY.

BraruBanue cepleyHHKa B KaTYWIKy MPOMCXONMT MOJ JeHCTBHEM
CHJl €ro MarHUTHOTO IOJIsl, T. €. KaTylIKa JIefCTBYeT KaK OOBbIYHBIH Mar-
HUT ¥ TPUTATHBaeT K cele CTa/bHOH CepleuHMK. DjIeMeHTapHble Mar-
HUTHKH B CepJledHHKe, [onajas B MarHUTHOE MO0Jie KaTyIIKH, pacroJa-
raiorcsi ynopsioueHHo. B pesysbraTte 3TOro MarHuTHOE MOJIE BHYTDH
KATYIWKH YCHIHBACTCA. [locnie oTkmoueHHsi Garaped KaTylIKa TepseT
CBOM MarHHTHble CBOHCTBA, a CePAEUHHK pasMarHHYHBAETCH, NOTOMY
YTO OH CHeJaH M3 MATKOH cTanu. Takoll MOIBHKHEBIN CEPLEYHUK MOKH(
HCII0JIb30BATh M/ MPHUTAKEHU S U/IH BHITAIKHBAHUS PA3HYHBIX yCTPOH-
CTB MpH MPONYCKAHHM 3JEKTPHYECKOTO TOKa uyepe3 Karywky. Eciau
CepIeYHUK MPHKPENUTh K NPYKHHe, TO OH GyleT BO3BpallaThCs B CBOE
nepBOHayajbHOE I[IOJOXKEHHE CPa3y Ke Ioc/Je OTK/IOUeHUs TOKa
(puc. 11.18).

MHTEPECHbLIE OMbITbl U CAMOAENKU

1. HamargdMyMBaHHe NOCTOAHHOro MarHuTa
NPH MOMOLLH INEKTPHYECKOro TOKa

CeepHuTe BOKPYT JepeBAHHON 1aN04YKH AuaMeTpoM 6,5 mm TpyOKy
M3 TOHKOro KaptoHa pasmepamu 50 X 50 mm (puc. 11.19). Crkuefitc
Kpasi KapTOHa BHaXJecT GbICTPO COXHYIIMM KJjeeM. [Tpocsenure, 4ToGbl
Tpy6Ka He NPHKJIENNIAch K JIEPEBSHHON NaJouKe H YTOOBI e MO2KHO ObLIO

Puc. I1.19. Karywka siexTpo-
MarHuTa.



cHATb. M3 To/icTOro KapToHa TOMUMHOA 3 MM BBIPEXKBTE [IBE KPYTJIble
eYKH AHAMETPOM NMPUOIH3UTENbHO 25 mm. B KaxkIO# M3 wieyexk mpoc-
BEpJINTE LEHTPaJbHOEe OTBEPCTHE, YTOOBl UX MOXKHO OBLIO MJIOTHO Ha-
NeTb Ha KOHIB KapToHHOH TpyOkW. [IpocBepsure B onHOH u3 wieuek
oTBepcTHe jauMaMmerpoM 1,6 mm BGAHM3HM OT LEHTPANbHOrO OTBEPCTHS.
BTopoe orBepctue auameTpoM 1,5 mm HYKHO MPOCBEPJIHTL y BHEIIHETO
kpasi To#l xe meuxu. [Ipukieiite meuky Ha KOHUB TPYOKH. BcraBbre
BO BHYTpEeHHEe OTBEpCTHE [[euKH KOHell mpoBoja auamerpom 0,65 mm
I/isi HAMOTKM 3JIeKTpOMarsutoB. HawmoraliTe 4YeThipe MJIOTHRIX CJIOA
npoBojJia Ha Kapkac, Mocjie 4ero KOHell MPOBONA BEIBEJUTE BO BHELIHEE
OTBEpCTHe WEeYKH BBBOAB KAaTYLIK¥ NOJNKHB HMEThb IJIHHY OKOJO
150 mm.

Bosbmute crepxeHb U3 TBepHOH CTall OUAMETPOM OKOJO 6 mMm o
AAHHOH 75 mm. 1151 9TOH LleH MOXKHO HCIIOJb30BaTh KYCOK HOMXKOBOYHO-
ro MOJIOTHA, NPYKUHBI OT YaCOB UJIH HHCTPYMeHTaNbHYIO CTajlb. BeraBbte
crepkeHb B Karymky. [loicoenunurte BHBOAB KaTyIIKH K Garapee '
npubausutenpHo Ha 10 cex. Orkiouute GaTapelo W BHITANIMTE Cepieu-
HUK YO6equrech, UYTO CepIEUHUK NPUTATHBAeT He(OJblINe TBO3LH.
Yro mpomsomsio co craibio? [lofHecHTe cepAeYHHK ONHHUM KOHIIOM
K cTpesike Kommnaca. [loMeTbTe IOJISPHOCTH Ballero MOCTOSIHHOTO Mar-
HHTA.

2. ConeHoup C NOLBHMHBEIM CEPLEYHHHOM

BosbmuTe cTepkeHb M3 MATKOH CTaJd AMaMeTPoM 6 MM U IJIHHON
65 mm. BeraBbTe 3TOT CepleUHHK HANOJOBHHY B KaTYIIKY, CAEJNaHHYHO
B nepBoM omnelTe. IlofcoenyinyuTe ONMH KOHeLl KaTyWKH K GaTapee, a 3a-
TeM Ha MIHOBEeHHe KOCHHTEeCh BTOPHIM BBIBOAOM JAPYIOro moJroca Gara-
pen. UTO NPOHCXOAMT C CepleYHUKOM U moueMy? Kak MOXHO HCroJb-
30BaTb 3TOT NMPUHLUN B 3/JCKTPHUECKHX npubopax?
Hamorannyio BaMH KaTymIKy MOXKHO HCIOJIb30BAaTh B DPasjMuHBIX
9/€KTPUYECKUX YCTPOKCTBAX, HampHMep B 3/71eKTPUYECKOM 3aMKe, 3yM-
Mepe, peJse, BBHIKJIOUaTesNe HJH 3/]€KTPOJBHUraTele.

3. OneKTpomarHut 60NbLWON CHAKI

Heo6xonumrle maTepuanbl:

Kycok 4eTHIPEXMOAMOBOM CTaNbHOM TPYGH AAHHOA 50 mm . . .
Kycok msirko#t nucroBoit ctann 6 X 125 X 125 um

Kycok Msrxo# nucroso#t cranm 9,5 X 125 X 125 mm .
Kpyraw#i npyTtok u3 MArkot crain @38 mm AnHHOM 56 MM.
CranpHble KplOYKH ¢ pe3pboit M9,5 . . . . . . . . . . ..
[ecturpanusie craidpHble rakm M9,5 ., . . ., ., , ., ., ., .,
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Kpenexubie BHHTH CTajbHble ¢ pe3b6oit M4, anuuoét 19 mm . . 8
TlpoBon Anst HAMOTKM 3JEKTPOMAarHHTOB & 1 mu C sManeBoi
HJIH xnonqa-roﬁyma)xﬂon H30MsIUHeH N D (VT
Jluct Metanna tomunHo#t 0,8 mm 150 X 200 P IIJIH H3rOTOB-
JleHusl KaTyWKH (CM. TeKCT) .. e e
Tpy6Ka U3 H30JASILHOHHOrO MaTepHasa a0 50 s . . . . .. 1

Cekper KoJIOCCANbHOH CHJIBI 3TOTO 3JIEKTPOMAarHUTa [pH MUTaHHH
or mMuHHaTioOpHO# GaTapefixu (puc. I1.15) sakiiouaercs B MOUTH HAeab-
HOM MarHUTHOM KOHTaKTe MeX/]y BepXHeH mjacTHHOH U TpyOoH, a Tak-
e MexJy HHMXKHeHl MJACTHHOH, cepledHHKOM W TpyGo#. [asa noayue-
HHSl TAKOTO KOHTaKTa AeTa/ll HYXXHO o6pabaTeiBaTh Ha CTaHKe 10 MOJY-
YeHHs1 3epKa/jbHOH MOBepXHOCTH. ISl TeX, KTO CMOXKeT BBIIOJNHHUTB
HeoOXOMMMbIe ONepald Ha TOKAPHOM CTaHKE, a TaKXKe CyMeeT MpuBa-
pUTb LEHTPaJbHbIA CEPACUYHHK K BepXHeH MNJacTUHE, OTKPOETCs BO3-
MOXKHOCTb C IIOMOIIIbIO H3TOTOBJIEHHOTO JIEKTPOMArHHUTa IPOBECTH MHOIC
BeChMa HHTEPECHHIX 3SKCIEPHUMEHTOB.

O6tounTte GOKOBYIO W MEPESHIO ITOBEPXHOCTH JeTaly Ha TOKapHOM
CTaHKe J0 [OJYYeHHs MaKCUMalbHO POBHEIX [MOBEPXHOCTEH CONpHKa-
catomuxcst geranefl. HKHAA myacTuHa JO/KHA ObITh NPHOAU3UTENLHO
Ha 6 mm wupe Auamerpa TpyGrl. [IpocBep/nTe B LeHTpe BepxHed mna-
CTHHBI OTBEpPCTHE, B KOTOPOe 3alpeccyiiTe CepleuHHUK, U CBapuTe 00e
netany, Kak nokasaso Ha puc. [1.20. [IpuBuHTHTE BEpXHIOI MIaCTHHY
C CepAeYHUKOM K TPyOe BHHTaMH B COOTBETCTBHH C PHCYHKOM. ¥ CTaHO-
BUTe coOpaHHy0 060M0UKY MarHHUTa Ha TOKapHHIH cTaHOK U oOpaborai-

Kprok ¢ pessboi &85 mm

Cepdeyrux Weemuepanwas eaixa
3anpeccobams
8 Bepxuiow
naacmury

BbiBodbr Kamywxu

Asonupyrowue mpybru
Kpenewnsid 8uwm
(8 Burmob pacno-
S10MEHbI PABHOMEDHO
no oxpymHocmu)

CmansHas
mpyba #700mm

3
fpobod obmomoy-
Hotd @ 1 mm
Memassuyeckud
~~  Kapxac xamywru
4 -— 38— (meds, @ nomurud
. unu namyus,
u’ U ,
V2727 Y
|
Bepxnworw Huwran
naacmuny naacimuHa

npubBapums
K cepdeyruxy

Puc. 11.20. Pa3spe3 snekrpomaruurta GoJiblio#i NOABEMHOH CHJIHL
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T¢ TOPLEBLIE [OBEPXHOCTH CEpleYHHKA U TPYObl [0 ONHOH ILIOCKOCTH.
[1pocBep/ivTe OTBepCTHS B MATHHTHOM CepleuHUKe M HHKHeH MJacTuHe,
HapexbTe pe3b0y M 3aKpemuTe B 3THX OTBEPCTUAX CTa/bHblE KPIOUKH
¢ nomMoIibio Taek. [IpocBepsiuTe B BepXHel MJlacTHHE Ba OTBEPCTUS AHA-
METPOM 3 MM Uil BBIBOJOB KaTyUIKH.

W3 menu, aqoMHHHMA WJIM JIaTYHM cllejafite Kapkac, Ha KOTODBIH
BbI 3aTeM HAMOTaeTe KaTYyIIKy M3 MPoBoja AJIS JeKTPOoMarHutoB. Hc-
I0JIb30BATh JJI1 KapKaca Crajlb Hesb3s.

Karyuika no/kHa IVIOTHO HaJeBaThbCsl Ha CeplEYHHK M OBITb HeC-
KOJIbKO Kopoue cTanbHOil TpyGrl. Hamoraiite 110 » npoBoga u usosu-
pyiiTe BBIBOABI KaTYIIKH M3OJSLMOHHBIMH TpyOKamu. UTOOBI BHIBO/bI
KATYIIKH He JIOMAJIHCh, HX MOXKHO CHeJIaTh H3 KYCOYKOB MHOTOXH/ILHOTO
IpPOBOJIA, MPHCOENAHHEHHBIX BHYTPH K KaTYIIKe, UIH 3aKPENUTh BHIBOIbI
Ha KOHTAKTHOH IJIaHKe, YKPeIJIEHHOH Ha BepXHeH MJacTHHE BJIeKTPo-
marsura. Ecid 3/eKTPOMarHuT MpeamnoJ/araercss HCIOJb30BaTh s
yIepKaHUsl OLHOIO WM HeCKOJbKHX YEJOBEK, PEKOMEHJIYercs CBs3aTh
BEPXHIOIO 1 HHXKHIOIO IVIaCTHHEI BMecTe He(oJ/IbLIOH LeNOYKOH.

KoHTponbHble BOMnpochl

1. Uro npoucxoanT, KOrga KaTywKa C NPOBOAOM MONCOeAHHSIETCS K HCTOY"
HHKY 3JIeKTPHUYECKOH 3HEPruu?

2. YTO NpPOHMCXOMHT CO CTANbHLIM CEPAEYHHKOM, KOIla OH NIOMELIeH B KaTyiu-
Ky, COEIHHEHHYI0O C HCTOYHHKOM 3JIEKTDHUECKOH >HepPruu?

3. Ha3oBHTe HeCKONBbKO 3/EKTPHUECKHX YCTPOHCTB, B KOTOPHIX HCIOJb3YIOT-
csl 3JIeKTPOMArHHTHI.

4. Kakoe BJHsIHHE OKa3bIBaeT CTaJbHOH CepAeYHHK HAa MarHHTHOE IOJe
B 3JIeKTPOMarHure?

5. TloueMy B 3JIeKTPOMarHATax He HCIOJb3yeTCs TBepAas CTajab?

6. Urto coboft mpeacTaBjsieT KaTylulKa C NOABHKHBIM CepA€YHHKOMP

7. O6bsicHuTe, NOUEMy CePAEYHHK M3 CTaJM BTSITHBAETCs B MarHUTHOE IoJe
KaTy LIKH,



rnasa |l

NMCTOYHHUHHN SNIEKTPOSHEPT A

6. DJIEKTPOHHAS TEOPHUA

Crpoenue BelecTBa. BelllecTBOM MBI HasbiBaeM BCe, YTO HMEET
BEG U 3aHHMaeT HeKOTOpeIl o0beM B mpocTpaHcTBe. BeliecTBO MOXKer
GLITh TBEPIBIM, KaK, HAlPUMeP, Mellb, 3 KOTOPOil H3rOTOBJIEH 3JEKTpPHU-
4eCcKuli MPOBOH, rasoo6pasHbIM, KaK BOLOPON, HJIH KHAKHM, KaK BOJAA.

PaccMoTpuM CTpOeHHe BellecTBa Ha NpuMepe BoJnl Bo3pMeM Kamio
BOAbI M pasliequM ee momnodaMm. Eciu Mbel GymeM OpOAO/IKATh MEJIUTh
noJiyuaeMble KaresJbKH, TO B KOHIle KOHIIOB B HAMIHX PYKaxX OKaXercs
YacTHIA, KOTOPYIO a/blue YxKe Helb3s AeNWThb, XOTS OHA BCE elle CO-
XpaHseT XHMHYeCKHe CBOHCTBA BOIbl. Takoi medbyaiduied vacTHuel
SIBJISIETCA MOJIEKY.JIa.

BosbMmeM Temepb MOJIGKYJy BOAHEI H NPONMYCTHM Yepe3 Hee SJIeKTPH-
qeckuil TOK. MoJiekyJa pacmajercss Ha ABe rasoo6pasHble COCTaBJSIO-
mMe — BOJOPOA M KueJopoA. OnHaKo 3T rasel He 006/1afaioT CBOMCT-
BaMH BOJZipl. BeiliectBO, KOTOPOE MOJOGHO BOJE MOXKET GHITh PAa3/IOKEHO
Ha J[Be WJIH HECKOJbKO OCHOBHBIX COCTaBJSIIOIIMX, HASLIBAETes XHMH-
YECKHUM COelMHEHHEM.

Bomopox # KHGIOPOH HE YJAaeTcsi Pas/OXKUThb Ha GOGTaBJAMIOLIME.
Mx HaspiBalOT XUMHYECKUMHU djeMeHTaMu. Mespuaifiiuas yacTuina sJae-
MEeHTa, BCe ellle COXPaHALAas XHMHYECKUE
i 3JeKTPUUECKHe CBOACTBA BSTOFO 3JEeMeHTa,
HasbiBaeTcs aToMoM. 1 o6pasoBaHHA MoJie-
KyJ/ibl BOAB HEOOXOIHMbI B4 aTOMa BOLOPOJ3
v ofuH atoM Kuciaopopa (puc. 1I1.1).

lpupopa amekTpuuecrsa. Jlo Toro Kkak
Obl1a  IpelsioXKeHa SJAEKTPOHHAs — TeOpHS,
9JIeKTpHUecKHe 5PPeKTh MOKHO ObJIO Ha-
6uo4aTh, OLyIIATh U AaXKe H3MePATb, ONHa-
KO OObACHS/IM UX T[PH MOMOIIM TAUHCTBEH-
HOll CHJBl, JeHCTBHE KOTOPOH pacrpocTtpa-
HAJIOCh [0 MPOBOAHHMKY cO ckopoctbio 300
THICAY KHJIOMETPOB B CeKyHAy. B wHame
BpEMsi, KOTa 9JIEKTPOHHAsl TEOPHS [ONy-
yp/ja MOBCEMECTHOE MPUSHAHHE, €10 MO0Jb- I:e":im“;{;Mofﬁ';cn?;g:;
syloTCsl MUIA OGBACHEHHS PACHPOCTPAHEHUS , ponopona oGpasyetcs
9JIEKTPHUYECTBA 4epe3 NPOBOAHHKH. MoJIeKyJ/la BOIHI

[ Amom Amom |
\Bodopoda Paﬁopaﬁa

Amom
Kucnopoda
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Ompuyamensk
APANEHHBIE
INEKMPOHSI

Ompuyameswo
3apAKEHHbIE
3/enmpons!

Adpo cocmoum
u3 29 npomorob
u 29 redmporob

Adpo cocmoum
u3 13 npomonod
u 14 wedmpowol

Puc. I11.2. Crpoenune 3/€KTPOHHBLIX Puc. II1.3. CrpoeHue 3JeKTPOHHBIX
o6oJioyek atoma Melu 060J10ueK aTOMa AaJIOMHHHS.

CoryiacHO 3/1eKTPOHHOH TEOpHH aTOMbl, M3 KOTOPbIX 00pa30BaHO
BCE BELIEeCTBO, COCTOST, B CBOIO OdYepellb, M3 TPeX THUIOB HacTHI( MpO-
TOHOB, 3J€KTPOHOB H HEHTPOHOB. ATOMBI Pa3/JHYHBIX MaTepPHUANOB OTJIH-
yaloTcs APYT OT APYTa JHiib YHCIOM U PAaclloNOKeHUeM 3THX YacTHIL.

D/IeKTPOH NpefcTaBJsieT co6ofl YacTHLY ¢ OTPULATENLHBIM BJIEKTpPH-
YeCKHM 3apfIOM H BpalllaeTcs BOKPYT LleHTpa aToMa Mof0oGHO TOMy, Kak
3emua Bpautaercss Bokpyr CosnHuna. B ueHtpe aToma Haxomurcsi sifpo,
COCTOALIEE U3 MOJIOKHUTENBHO 3apsKeHHbIX YacTHLl, HA3bIBAEMBIX MpPO-
TOHaMH, U HEHTPA/bHBIX YacTHI (JIHIIEHHBIX 3apsafa)—HeHdTpoHOB. HTaK,
VMEIOTC JIBA BUAA 3apSKEHHBIX YaCTHIl — IOJOXKHTEJNbHBIE H OTPHILA-
TenbHble. [IoCKOMBKY NMOJIOXKHUTENbHBIN 3aps] fApa aroMa MpPUTATHBAeT
OTpHLATeJNbHBIH 3apsl 3JeKTPOHa, MOXKHO yTBepxKJaTh, 4TO MPOTHBO-
II0/I0XKHBIE 110 3HAKY 3apAjibl IPUTATHBAOTCA APYT K Apyry. pyrumu
C/JI0BaMM, MEXAY MOJIOKHUTeNbHBIM H OTPHLATeNbHBIM 3apaAoM NeHcT-
BYeT CHJIa NpPUTSKEHUA.

Crenyer OTMETHTb, 9TO KaXK/Jasl M3 TAKUX YaCTHIL, KaK TIPOTOH H HeH-
TPOH, BecHT B 1847 pas Gosbiue sjekTpoHa. Takum obpasoM, MPakKTH-
yecKH MOJIHBIH BeC aToMa Kakoro-Aubo maTepuala Onpelessiercs Yuc-
JIOM ero TNpPOTOHOB U HEHTPOHOB.

Paju npocToTsl NOCTPOEHHS CXeMbl aTOMa ero OOBIYHO NPEACTaBJSIOT
B BHAE pAfa OPOUT, MO KOTOPHIM ABHUKYTCA 3JEKTPOHHL. JlHameTphl
opbut nocJ/enoBare/bHO Bo3pacTaoT. OfHako, no obuieMy MHEHHIO yue-
HBIX, JBHXKEHHE 3JIEKTPOHOB MPOMUCXOJUT IO OKPYKHOCTSIM GOJIbIIHX
KpPyros cdepudeckuX o0oJ0UeK, NMpHYeM Kaxaas U3 000JoYeK pacroJio-
)KeHa BHyTpH jpyroii. Cuna, yaepxuBaiomias 3JeKTPOHBl Ha Oop6HTAX
U NpeloTBpalllalomas UX OTPEIB OT sipa aToMa, sBJASeTCs CHJIOH IpHTS-
JKeHHS] MEXKAY MOJIOKHUTENBbHO 3aps’KEHHBIMU TPOTOHAMH M OTPHLIATe/b-
HO 3apsKeHHBIMH 3/eKTpoHaMHu. Cuila, HCKII0Yalomas ABHKeHHe SJIeKT-
POHOB K LIEHTPY s1pa, fBJAAETCA LEeHTPOOSXKHOH CHJIOH, T. e. CUJIOH,
cTpeMAulefics yAaIUTh Bpallalouleecss TeJ0 OT LEeHTpa BparleHHs.

3a HCKJIOUEHHeM 3JIEKTPOHOB BHellHell 060JI0UKH, BCE OCTa/bHBIE
YacTHLbI B aTOMe PacloJ/IOKeHkl BecbMa GJHU3KO APYT K ApYry, H, 4ToOHl
BEIDBaTb HUX H3 aroMa, Tpe6Gyercsl MPUJIOXKUTb OrpoMHble cuabl. [loc-
KOJIbKY 3JIEKTPOHBI BHelnHe#l 060JIOUKH SIBJSIOTCA HauboJee ylajeH-
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HBHIMH OT $1pa, OHH NPHUTHATHBAIOTCA K MOJIOKHTEJbHOMY Py B MeHb-
el CTeNeHH, yeM ocTa/bHble uacTuikl (puc. 111.2). ¥ atomoB Takux Ma-
TepHasoB, Kak Melb U cepe6po, BO BHellHel 060/04Ke HaXOAUTCA BCEro
II0 OJHOMY 3JIEKTPOHY, KOTODBIH HETPYAHO OTOpBaTh. ATa OCOOEHHOCTh
JieJ1aeT Melib ¥ cepe0po OueHb XOPOLIMMHU MPOBOAHMKAMU JeKTPHUECTBA.

AToM aMIOMHHHS COCTOUT H3 13 2JIeKTPOHOB, BpAIaIOMINXCSl BOKPYT
sinpa, o6pasoBarHoro 13 nporonamu ¥ 14 Heiirponamu (puc. 111.3). 3a-
KOHBI pacrpelie/ieHusl 3JeKTPOHOB B aToMe TpeGyoT, YToGhl BO BHEIUHEH
000J104Ke HaXOJUJI0Ch 8 311eKTPOHOB. TONBKO NPH TAKOM YHCJIE 3JEKTPO-
HOB ofecredyrBaeTcsl yCTOHUHUBOCTL 3TOH 060/10ukH. [Ipu soGom Apyrom
YgpC/ie 3/IeKTPOHOB BHEIUHSs 060JI0YKAa OKashBaeTcsi HeyCcTOHYHBOH.
UeMm MeHbIE YHCJIO 5JEKTPOHOB, TeM GOJblle HEYCTOHYHBOCTb. OTH
HEYCTOHUHBBIE SJEKTPOHB M3BECTHH KaK «CBOGOJHBLIE» 3JE€KTPOHLI, I10-
CKOJIbKY OHH MOTYT JIeTKO IlepeMelaThcsl K IpyroMy aromy. Bo BHew-
Hefl 060/104Ke aTOMa aJIIOMMHHSA BCEro 3 3/JeKTPOHa, H UMEHHO 3TO CBOH-
CTBO JeJIaeT €r0 MPEBOCXOAHBIM [TPOBOIHUKOM.

Ecau Mbl pacCMOTpPUM CTPOEHHE 3JeKTPOHHBIX 000JIOUeK aroMma Me-
oy, usobpaxkenHoro Ha puc. 111.2, To nofimem, nouemy mexp €B-
JIeTCs ellle JIYYIUUM 3JeKTPHYECKHM IIPOBOIHHKOM, 4YeM aJIOMHMHHA.
Bo BHewmHe# 3/eKTPOHHOI 060/10UKe aTOMa MeJ BCErO OJUH CBOGOAHBIH
9MIEKTPOH, TOTJA KakK y a/JloMHHUA HX TpH. OgHOMY eIMHCTBEHHOMY
9JIEKTPOHY aToMa Mely Jerue NepefTH K JPyromy aTomMy, 4eM OLHOMY
U3 3/IEKTPOHOB aTtoMa aioMUHMsA. Kpowme Toro, a/1ekTpoHbl, Bpalliaroiine-
¢ BOKDYT siipa aTtoMma aJIOMMHHS, PachoJioKeHbl B mpejenax Tpex
9/IeKTPOHHBIX 060JIOYEK, B TO BpPeMs Kak B aToMe MeIUd OHH pachpele-
JIeHbl MeXJy 4eThlpbMA obonoukaMu. [loatomy ssekTpoH BHewHe# 0Go-
JIOUKH aToMa Mel¥ HaxXoLUTcs Ha GOJblleM yAaJeHWH OT LEHTpa atoMma,
H B pe3yJbTare 3TOr0 yMeHbIIAeTCs CHJIa MPHUTSKEHUsS MeXAy HHUM H
IO/IOXKHTENBHO 3apsKEHHBIMU YacTHLAMU sipa. ¥ MEHbIIAETCs TaKKe
cuJa, Mol AedcTBUeM KOTOPOH 9JeKTPOH Obll Ol cIocOGeH NepeMelaTbCs
B CTOPOHY JPYroro aroma.

YUrtolbl 3aCTaBUTL 3JEKTPOHbI JBHIaThCsl BIOJbL TPOBOJHUKA, HEOO-
XonuMa cusia, crnocobHasi NPUBECTH UX B JBIKeHHe. Korna ajextpu-
yecKas Llelb NPUCOEAMHSIETC K HCTOYHUKY IMTAHHsl, HAOpUMEpP K CY-
XOMy 3JeMeHTy (6arapefike), OTPHLATENbHO 3apsiXKeHHBIE JEKTPOHbI

Om ompuyamens> o<, O NK Brewned
HO2O 3aMUMA Cy- obosouxe cae-
X020 INEMEHMA Oyroweeo amoma

Puc. 111.4. Koraa OTpHUATeNIbHO 3apsiKEHHBI 3JEKTPOH
nepeMel aeTcss OT OTPHIATENbHOrO 3aXKHMa CyXOro 3JeMeHTa
K atoMy A, OH BHIHYXXIa€T 3JIeKTPOH M3 BHewHeil 06OJOYKH
atoma A aBuratbcs K aToMy B. OnekTpoH u3 atoma B aBH-
xkeTcst K aToMy C, rlie OH BHITECHSIET 3JIEKTPOHBl H3 BHeluHed
060JI0YKH M 3aCTaBJISIET €ro ABHrartbcsl K atoMy D. 3r0 aBH-
JKeHHe 3aXBaThIBaeT aTOM E W NpONOJIKAaeTCss MO OCTaJbHO#M
YacTH LeNH K NMOJOXKHTENbHOMY 3aKHMy CyXOro 3JeMeHTa
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CTPeMSTCS! IBHUrarbcA BIOJb NPOBOAHHMKA OT OTPHLATENBHOTO 3akHUMa
CYXOTO 3JIeMEHTa B CTOPOHY €ro MOJOXKUTeNbHOTO 3aXkuMa. B pesyabrare
TAaKOrO JBUKEHHsI OTPHLATENbHO 3apsi:KeHHBIH 3JEKTPOH U3 BHelIHeH
060JIOYKH aToMa OTPHIBAETCS OT 3TOTO aToMa IPOBOJHUKA U IlepeMellaeT-
ca K cocenHeMy atomy. [Ipuxon sToro sanekTpoHa K ApyroMy aTtomy BhI-
HY2K[JaeT 3JIeKTPOH 3TOrO aToMa M3 BHelHe# 00OJOYKH IepedTH K cJe-
AYIOILEMY aToMy. DTOT IPOLEeCC MOBTOPAETCS M IPOJAOJIKaeTcs 10 Tex
nop, MoKa 3JeKTPOH He JOHIET IO MNOJIOXKUTENLHOIO 3a)KHMa CyXOro
snementa (puc. 111.4). 1o nBHKeHHe (war 3a MIarOM) MOXKET 110Ka3aTh-
csl JIOBOJIbHO MeJJIeHHBIM NpPOLIeCCOM, ONHAKO B JeHCTBHTENBHOCTH OHO
IPOUCXOJHUT CO CKODOCTbIO CBeTa, T. €. IPHMePHO co cKopocTbio 300
THICSY KHJIOMETPOB B CEKYHAY.

7. MONYYEHUE SNEKTPUYECKOM SHEPTUM XMMUYECKMM
MYTEM

Mpocreiiwnii anement. [lpocTefiinil MCTOYHHMK JIEKTPHUUECKOTO
TOKa — 5JIEMEHT — MOXKHO U3TOTOBHTB IIyTE€M TMNOTPYXKEHHS YIis H
UMHKa B PacTBOp Hawareps. HamaTelpp HCIOAb3yeTcs st OUMGTKH
noBepXHOCTel MeJHBIX JeTajed nepel MadKol ¥ XpaHUTCA B BUAE IO-
pouika uiau OpyckoB. XHMHKH Ha3blBAlOT HAIIATHIPb XJOPHUCTHIM aM-
MOHHMEM, U B BHJE MOpOIUKAa e€ro MOXKHO IpHobpecT: B anteke. Ecin
pMeeTCsi GPYCOK HAIIATHIPSl, TO OT HETO HY2KHO OTKOJIOTh HECKOJIBKO He-
GOJIbLINX KYCOYKOB M PacTepeTh UX B MOPOMIOK. 3aTeM MOPOLIOK MOXHO
pacTBOPUTb B CTaKaHe BOJBL

B crakaH ¢ pacTBOpOM HaILATHIPs ONYyCKaeTcs MOJIOCKa LHHKA,
a 3aTeM B TOT K€ CTaKaH BBOAHMTCS CTepXKeHb U3 yIJepona, NpHueM
Tak, uToGBl OH He Kacajics nuHKa. [locse a10ro0 K LMHKY NpHUcOenHHseT-
s H30/1MPOBAHHBIA IPOBOJ, a PYTOH TaKO# IPOBOJ, COENMHSAETCS C YTOJlb-
HBIM cTepKHeM. Ecau gBa IPyrux KOHLA 3THUX INIPOBOJOB MOJKJ/IIOUHTD
K 1,5-BOJILTOBOH 3/1€KTPHYECKOH JaMMouKe 1/ KapMaHHOTo GoHapHKa,
1O OHa saroputcsa (puc. [11.5).

B pesyJabrare Kaxkoro mpouecca Hall 3JeMeHT BhpabaThiBaeT 3JeK-
TPUYECKYIO dHepruio? DTO NPOHCXOAUT TaK. BOAHBIA pacTBOp HawWATH-
psi, HA3bIBaeMblil 3JEKTPOJIHMTOM, HauyMHaeT AeHCTBOBATb Ha MOJOCKY
IIMHKA TaKHUM 06pas3oM, YTO CO BCeX CTOPOH Ha 3TOH NOJIOCKE HauHHAIoT
COGHpAaTbCS JIEKTPOHBl — MeJIbUaiiiie OTpUllaTe/bHble YaCTUIIb 3/1EKT-
puuectBa. [lonocka uyHKA, HAa KOTOPYIO H3 pacTBopa IMepelliy Bce
3JIEKTPOHBI, HA3bIBAETCS OTPHUIATeNbHBIM 3/1eKTPOAOM. [lna oGo3Hade-
HUsl OTPHULATENHLHOTO 3JEKTPOAa OOBYHO HCIIOAb3YeTcs 3HAK MHHYC
(— ). Tlocko/abKy BCe 3JEKTPOHBl M3 pacTBOpa IMepeulid B LHHK,
B YTOJbHOM 3/1eKTpojie GyJeT OlLyIiaThcsl HeOCTaToK 3JeKTPOHOB. Me-
CTO 3JIEKTPHYECKOH LemH, rje Hal/iofaeTcsi HeJOCTAaTOK 3/1E€KTPOHOB,
Ha3bIBAIOT MOJIOXKUTEIbHBIM 3/1€KTPooM. OOBMHO A/151 0003HAUYeHH M10-
JIOXKHUTENBHOTO 3/1eKTPOJla Hemosb3yercs 3HaK imoc (). Ecan B onHom
MecTe JIeKTPHUYECKOH CXeMBbl CKan/IuBaeTcs GOMbIIOe YHC/IO 3JIeKTPOHOB,
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3NEMEHM Gamapen

YcnoBuoe oGosHaueHHe 3JeMeHTa H Y ca0BHOe 0603HaueHHe GaTaped H ee
ero BHEWIHHA BHI. BHEIWIHHA BHI.

Puc. I11.5. DneMeHT, BHINOJHEHHHH H3 MOJOCKH LHHKA H yroJb-
HOrO CTEPXKHA, NOTrPYyKEeHHHX B pacTBOp Hawathipss. Ha cxeme
M306paxeHb 3JeMeHT — HCTOYHHK TOKa, [Ba COEJMHHTENbHBIX
NPOBOAHMKA H JaMIOuKa — 3JeKTPHUecKass Harpyska. JlaMmouka
OT KapMaHHOro ¢oHapHKa IOAKJIOUeHa K NOJOCKE UHHKA M YroJb-
HOMYy CTEpPKHIO. JNEeKTPOHH ABHXKYTCS 10 NpPOBOAY M uyepe3 JaM-
MOYKY OT UHHKAa K Yraio. ITOT INOTOK 3JeKTPOHOB HAa3bIBAIOT
3JIeKTPHUECKHM TOKOM. HanpaBnenneM TOKa mpuHsTO CYMTaTh Ha-
npaBjieHHe, NPOTHBONOJIOXKHOE HaNpaBJeHHIO NBHKEHHS 3JeKTPO-
HoB. ITOTOK 3/1eKTPOHOB GepeT Hauyalo B TOM MecTe, Trle HMeeTcs
MHOTO M3GHITOUHBIX 3JEKTDOHOB, M HampaBJseTcsi K MeCTy, TIle
CPaBHHUTEJbHO MasO 3JEeKTPOHOB.
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Puc. 111.6. CHapyxH 3jeMeHT Kap-
MaHHOro ¢OHapHKa NMOKPHT KapTo-
HOM, ONHAKO ero KOpNycC NpeacTaB-
JasieT co6oil UMHKOBHIA cTakaH. B
LeHTPe CTaKaHa — yrOJbHLIA cTep-
)keHb. B UHHKOBOM crakaHe nox
«KPBILIKO#» U3 H30JSLHOHHOrO Ma-
TepHaJa HAXONHTCS 3JEKTPOJIHT,
NpeACTaBJASIOIWMA co60oft mnacTy M3
HalaTHIPs, COAEpXKalyl TaKxe
YepHyl0 JIBYOKHCh Mapraua.

TO OHM CTPEMSATCS TIEPEMECTHTLCS B APYToe MecTo, rlie HaGMolaercs ux
HeJIOCTATOK. DJIEKTPOHLI B 3J€KTPOJUTHYECKOM PAaCTBOPE YCTPEMJISIIOT-
¢ K UMHKY. JlJs TOrO 4TOCH! 3J1€KTPOHBI, CKONHUBLINECS B LIHHKOBOMH
IIGJIOCKEe, HMEJIH BO3MOXKHOCTbL IIONACTb Ha yl"OJlebIﬁ CTep2KeHb, 3JIEKT-
POJLBI BJIEMEHTa HaJlO COEIMHUTh BHEIUHEH LleMNbio, 0 KOTOPO# OHY CMOTYT
Ipo#TH.

laabpBaHMYECKHE 3JeMEHTbl B MOCTOSIHHBIA TOK. DJIGMEHTH), KOTOpLle
HeJIb351 Mepe3apsikaTb, HA3BIBAIOTCA TaJIbBAHHYECKUMH HJH NepBHYHbI-
My ssaemeHTaMu. Koria Mbl H3rOTOBUJIM 3JIeMEHT M3 LLUHKA, yIJis U Ha-
IIATLIPsi, TO MBI NIOJYYHJIM TIEPBUYHEIH 3JIeMEHT, MOCKOJbLKY €ro HeBO3-
MOXHO TNepe3apsiiuTb. Takoil s/eMeHT BHIXOAHT H3 CTPOs MOCJE TOro,
KaK BeCb UMHK IOJHOCTBIO PACTBOPUTCS B 3JEKTPOJIHTE.

[ToToK 3/1€KTPOHOB, Oepylluii HauajJo B 3JeMEHTE W NPOXOASLIUF
yepes CXeMy, Ha3bIBAETCA NOCTOSHHLIM TOKOM. IlocTOSIHHEIN TOK npes-
cTaBJjisieT cOOOH NOTOK YacTHLL 3JeKTPUYeCTBa, MMEIOUIMH BCETAa OXHO
U TO e HanpabJeHHe H BeJHYMHY. [anbBaHUYecKU# 5/1eMEHT HMeeT

Puc. 111.7. Tlokasauusi Bcex Tpex NpuGopoB mox-
TBEeP3KAAIOT, YTO HaNpsKeHHe OAMHOYHOIO CyXOro 3Je-
MmeHTa Jo6oro pasMepa cocrasaser 1,5 s.
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OIMH 3aXKUM, O0O3HAYeHHLIH 3HAKOM MHHYC (—), © JApYro#l — 3HAKOM
natoc ( + ). Korja T 3aXKHMMB! COoe[liHEHB! ¢ JIAMIIOYKOH KapMaHHOTO
doHaprKa, 3JeKTPOHb! IIPOXOAAT Yepe3 NMPOBOJ, U JAMIOYKY, ABHIAsCh
OT OTPHILATE/IBHOTO 3AXKUMA K MO0JI0KHTENbHOMY. [T0CKONBKY 3/eKTPOHbI
B ra/JbBaHHUECKOM 3JIEMEHTe BCErla TMepeMelialoTcsl B ONHOM H TOM XKe
HamnpaBJeHUH, OH SIB/AETCS IEKTPHYECKHM HCTOYHHKOM IOCTOSIHHOTO
ToKa. 3a Hanpas/eHHe TOKA NPUHATO HaNpaBJ/IeHHe, [POTIBONOJIOKHOE
HanpaBJeHHIO TNOTOKA 3JeKTPOHOB.

Cyxoii anement. [anbpBaHMYeCKHH 3/1€MEHT, B KOTOPOM HET JIETKO
NPOJMBAIOLIETOCA  9/1€KTPOJINTA, HA3LIBAETCS1  CYXHUM  5/JEMEHTOM
(puc. I111.6). Takue cyxue 3JeMEHTH HCHOJB3YIOTCS B 3JEKTPUUECKHX
KapMaHHBIX (OHADHKaX, ABTOMATHYECKHX pPYYKaX G 3JEKTPCIOJACBET-
KOH, pajHOTNpHeMHHKAaX, TeNe(OHHBIX LENsAX H BO MHOTHX APYTHUX YCT-
poiicTBax, IJie HeOOGXOAUM HOCTOAHHBIA TOK. OT 3/IeMEHTOB C KHIKHM
3/IEKTPOJINTOM OHH B OCHOBHOM OT/JIHMYAIOTCS TEM, YTO B KAYeCTBE SJIEKT-
poJiMTa B HHUX HCIOJIb3yeTcsl aKTHBHAsl Macca B BHJAE I11acCThL

Hanpskenne Ha 3axXuMax CyXOro rajbBaHHUECKOrO 3JEMEHTa CO-
crasjsier okosio 1,5 ¢ (puc. 111.7). Kak u B asemenTte ¢ )RUIKHM 3J€K-
TPOJIUTOM, YTOJBHBIH CTEPKEHb fABJISETCA MOJOXKHTENbHBIM ( -+ )
3JIEKTPOOM, a LUHK — OTpULlaTeJbHbIM ( — ). [Ipunuun paGoThsl 5TOro
9JIeMeHTa TaKOMi Ke, KaK U Y 9JIeMeHTa ¢ XKUJKUM 9jiekTposutoM. Korna
LUMHK NOJIHOCTBIO PACTBOPSETCS, 3/EMEHT BBIXOAUT U3 CTPOS.

[TpOMBILIIEHHOCTBIO BEIYCKAETCs MHOTO CYXHX 5JEMEHTOB PasJuu-
HO# GOPMBI B pasmMepoB. DeMeHTHl GOJIbIINX pasMepoB 06/1aaaloT cpaB-
HUTEJNBHO GOJIBLUIAM CPOKOM CJy2KObl, T. €., 4eM GOoJIbINe 5JeMEeHT, TeM
IOJIbIIE OH CIY)KUT. B Tex ciyuwasix, KOrga »JeMeHTH MpefHasHaueHbl
IJIsl UCTOJIb30BAHUS B [EPEHOCHBIX yCTPOHCTBaX uju mpufopax, Kak,
HanpuMmep, B KapMaHHOM (pOHapUKe, OHH NO/KHBE HMETH TI0 BO3MOXKHOC-
CTH MaJsle raGapHTel U Bec.

Lllesiouno-mapraHuesblii aieMeHT. Y OGBUHKIX CYXHX 3JEMEHTOB Ha
MOBEPXHOCTH 3JIEKTPOLOB 00pasyloTcsl MY3BIPbKH rasa, 4Tto MNPHBOAHT
K COKpAIEHHIO aKTHBHOH IJIOMAZH KOHTAKTa 3JEKTPOLOB C 3JEKTNOJH-

Puc. II1.8. KoHctpyKuus 1menou-
Ho-MapraHueBoro asjeMeHnra. Ilons-
pH3alUHs B TAKOM 3JieMeHTe YyMeHb-
IUeHA 33 CYeT yBeJHYeHHd TIolanei
NOJIOXKHTENBHOTO M OTPHIUATEJbLHOTO
3JIeKTPOAOB (aHOAA M Karozaa):

1-—KapTOH; 2--MOJIOMKHTENbHBIA 3JEKTPOL;

3 ~CrasbHOM CTaKaH; 4—H30JHPY IOUHHA THCK;

5 —3JIEKTPOJIAT; 6 —aHOL B BHIE LLHHKOBOTO

UHJHHAPA; 7 —KAaTOL H3 IBYOKHCH MapraHua;

8 —cenmapaTop; 9 -—H30JHpYlOmEe KOJIbUO;
10 —oTpHLAaTeNbHBIA 3JEKTPOIL.
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TOM M OTpPaHHYUBAaeT BEJIWYHHY TOKA, BLIPAGaTHIBAEMOTO 3J1eMEHTOM.
dror sddekT HasbiBaeTcs NoJaspudalueil, ¥ OObIMHO 1JI yMeHbLIEHUS
€Tr0 BPeJHOTO BJIHSHUA HCHONB3YIOT AENOJsApU3aTop, B KauecTBe KOTO-
poro MNpHMEHSIOT JBYOKHChb Maprasiua. Hacro sddekt nosspusauun
CKasblBaeTCsl CHJbHee, 4YeM JeHcTBHe [NeNo/sipu3aropa, U Torga AJid
aeMeHTa TpeGyeTcs MepHoj MOKOS, B TeYeHHe KOTOPOrO OH MPHUXOIHT
B pabouee COCTOSIHHE.

HenaBHue ycoBeplleHCTBOBAHHMS CYXHX 3JEMEHTOB NO3BOJIUJIH CY-
IeCTBEHHO YMeHbIHTb 3bdeKT noaspusanut, 6;1arogaps yemy y yroib-
HO-IMHKOBBIX 3JIEMEHTOB IIpH TeX JKe CaMbIX pa3Mepax yJajnoch B He-
CKOJIbKO Pa3 IOBBICHTb OTAaBaeMbIi B HAaPY3KY TOK H CPOK CJyKOBL
OnuH U3 TAaKHUX 3JIEMEHTOB, M3BECTHBIA KaK 3JeMeHT IIeJOYHO-MapraH-
1eBoro tuna, usobpaxer Ha puc. I11.8. B anementax storo tumna B Ka-
YecTBe 3JEKTPOJITA UCNOJIb3YEeTCsl THAPAT OKUCH KaJlusi(eAkuil Kauauil),
obnajaomas BeICOKO# npoBoAuMOcThIo. [ToBepXHOCTb 2/€KTPOJIOB B Ta-
KOM 3JIeMeHTe HMeeT GOJIBbIIYIO IIONaAb, YTO 3HAYUTEIBHO YMEHbIIAEeT
JelicTBHe nosaspusauud. Biarofaps 3TEM OCOOEHHOCTSIM TakKoil CyXo#
3JIeMEHT CIocoOeH OTAaBaTh B HarPYy3Ky AOCTAaTOYHO CHJIBHEIH TOK, JHLIb
B HEe3HAUYUTEJNLHOH CTelNeHH H3MEeHSs NPU 3TOM HaNpsKeHUe Ha CBOMX
3axuMax. Kpome Toro, oH croco6GeH yI0BIETBOPUTEILHO paboTaTh Aaxe
NPU MCKJIOYUTENbHO HH3KOH OKPYIKalollel TeMIepaType.

PryTHblit anement. [lofZOGHO IIE/IOYHO-MAPTaHLUEBOMY 3JIEMEHTY
PTYTHEIHA 3J1eMeHT crocoOeH OTAaBaTh B HArpy3Ky AOCTATOYHO CHJIBHBIA
TOK, He H3MeHsAs NPH 5TOM CYILIECTBEHHO HANpPSXKEHHs HA CBOUX 3aXKH-
Max. OH OT/IHYaeTCsA UCK/IIOUUTENbHO NPOJOJIKUTEILHEIM CPOKOM CJ1YXK-
6bl, KOTOpBIH MOMKET JNOCTUraTh JBYX JeT. JlaHHBIA 3/eMeHT crnocobeH
BBIIEPKUBATh KaK OYEHb BBHICOKHME, TaK W OUYeHb HU3KHE TeMIlepaTypHl,
4TO JesaeT ero NpeBOCXOAHBIM HUCTOYHHKOM SHEPTHH /sl NePeHOCHOTO
3/IeKTPOHHOrO 060pyAoBanHa. ONHO M3 NPEUMYIIECTB PTYTHOTO 3Jle-
MeHTa nepej CyXHMH 3/eMEHTaMH APYTHX THIOB CBsI3aHO C TeM, 4TO
PTYTHBIE 3JIEMEHTHl MOXKHO H3TOTOBJATH OUeHb HEGOMBIINMH, pPa3MepoMm
¢ NMyTOBHULLY. DTO HeslaeT UX yIOGHBIMH HCTOYHHKAMH [UTAHUA s Cly-

Puc. 111.9. PTyTHEI# 3/1eMeHT NOJYUYHJT
CBOe Ha3zBaHHe OT OKHCJIa PTYTH, HC-
NOJb3yeMOro B KauecTBe MarepHasa
katoga. Cpok -c1y:KGH y TaKOro se-
MEHTa B HECKOJNbKO pas GoJjblue, yeM
y CyXHX 3JIeMEHTOB ApYyroro THIA,
HMeIoLHX Te XKe pa3Mephl.
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Puc. II1.10. Barapes, ucnonbsyemas
B K4yeciBe MCTOYHMKA AHOHHOIO MIH-
Tandsl B COBPEMEHHBIX MNPHEMHUKAX,
coctouT H3 Gogabworo uyucaa 1,5-6
9JIEMEHTOB, HMEIOMHUX GopMy Badenn.
Ecau 6artapes cocrour us 45 anemen-
TOB, TO IOJIHOE HampsiKeHHe Garapel
paBHO 67,5 6.

XOBBIX aMNNapaToB W JAPYTHX 3JIEKTPOHHBIX NpPHUGOPOB, 3aHMMAIOLIUX
OrpaHHYEHHBIH OOBEM.

Ha puc. II1.9 usobpaxen pTyTHbIH smemenT B paspese. OGparute
BHUMaHHe Ha CXOACTBO KOHCTPYKUHH PTYTHOrO 3JeMeHTa ¢ [eJ0YHO-
MaprasueBbiM. Katonel B 000OHX 3/1eMeHTax paclloJioXKeHbl B HEMoCpel-
CTBEHHOH GJIM30CTH OT KOPMYyCa, H B KAXKAOM H3 3JIeMEHTOB HCIIOJb3YeT-
CA OMH M TOT K€ 3JeKTPOJHUT—THUAPAT OKHUCH Kajus (eAKu#l Kasui).
OnHO U3 CYULeCTBEHHBIX Pa3/MYHH 3TUX 3JEMEHTOB COCTCHT B TOM, 4TO
B PTYTHOM 3/IeMEHTe B KauecTBe HENOJAPH3aTopa HCIOJb3YeTCsl OKHCh
PTYTH, a B IIeJOYHO-MapraHleBOM — ABYOKHCh MapraHua. [I0CKCJIbKY
B 9/1eMEHTaxX 3THX [BYX THUIOB NPHMEHSETCS OUeHb elKas THIPOOKUCEH
KaJlisi, HUKOT/Ja He IMBITAHTeCh HX BCKPHIBATh, TAK KaK 9TO MOXKET NpH-
BECTH K CEPbe3HOMY MMOPAaKEHHIO IV1a3 WU KOXKH. XMMHYECKHA Impolece
B PTYTHOM H ILeJIOYHO-MApTaHLEBOM 3JIEMEHTAX MNOJOGEH XHMUYECKOMY
npoueccy B mpocrefiiiemM 3jaeMeHTe. Hamnpsikenue, cosnaBaemoe pTYT-
HBIM 3JeMeHTOM, cocrasJsier 1,35 6.

Cyxue Gatapeu. B Tex cinydasx, Korja HeoGXOAUMO MOJYYHTh HAMPSA-
Kenue GoJibiue 1,5 6, cyXue 3/eMeHTHl COeJHHSAIOTCA TaKUM 06pas’oM,
4TOGBI HAIPSI2KEHUS OTAEJNBHBIX JIEMEHTOB CKJajniBajauchk (puc. [11.10).
Y kapmanHoro (oHapuKa, HCIOJIb3YIOIIEro 1Ba CYXHX 3JeMeHTa, Hanps-
xKenue paBHO 3 g. Korza pax cyXux 3/eMEHTOB pasMeLaloT B OJHOM
KOpIyce M COeAMHAIOT MeXAy CO60H Tak, 4ToGsl MONYYdTh GoJblilee Ha-
npsiKeHUe, TO TAKOe YCTPOHCTBO HaswbBalOT Garapeeil. DTH 3JeMEHTHI
MOT'YyT HMeTh LMJIHHAPHUYECKYIO (POpMy, KakK, HANpUMep, dJIEMEHTHl LA
aBTOMaTHYECKHX PYuYeK ¢ TOACBETKOH, MM IVIOCKYIO (opMy, uTo obec-
neunT Gojlee KOMIAKTHOE pAaclojioKeHHe TakuxX s/aeMmeHToB. Cyxue
6aTapeH /151 paMONPUEMHIKOB U3TOTORJISIOTCS Ha pas/HYHble Hallp ke
Hus, o6eiuHo paBHeie 1,5; 6; 22,5; 45 uau 90 6.

AkkymyasitopHbiit anemeHT. OJMH U3 HENOCTATKOB CYXOTo 3J1eMeHTa
CBSI3aH C TeM, YTO NOc/Ie ONpefe/ e HHOTO BpeMeHH paGoThl OH OKa3bIBaeT-
Cfl paspsiZKEHHBIM U ero fajbHellllee UCIONb30BaHHe HEBO3MOXKHO. Dile-
MEHT, KOTOPBIH MOXKHO HCIIOJb30BaTh CHOBA M CHOBA Giarojaps mnepesa-
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Puc. III.11 BuyTpeHHee ycTpoiicTBO
aBTOMOGHJIbHOH 12-8 GaTapen.

I —BbIBOL OaTapeH, 2 —KOJINAuOK Hal BeH-
THJSLHOHHBIM OTBEPCTHEM; 3—TIepPMETH3HpY IO
mas 3amaska, 4 —KpblllKa 3jeMeHTa; 5—Ha-
noJIHUTENbHAsA TpPYOKa 6 —yKasaTeJb ypOBHS
9JIEKTPOJIHTA; 7 — MeX3JIEMEeHTNbli COeIXHHH-
TeJb, MPHBapeHHbI K BBOLY, & —BBOI uepes
KpHILIKY 3JeMeHTa H GapeTka mJacTHH, 9—6a
perka nJacTuH; /0 —mpoOTeKTOp cemaparopa,
11 —oTpHUAaTeJbHAst NJacTHHa; /2-—cenapa
TOp; /3 —NOJOXHTeNbHAsA MJacTHHa, /4—oOT
pHUATe/bHAS MJACTHHKA, C KOTOpPOf yIajeHa
aKTHBHas Macca (uTOGbl MOKa3aTb €€ CeTua-
TYIO OCHOBY); I5—CeTKa NJIaCTHHbI; [6—sllHK
aKKyMyJTOpa

pslKe, HasbBAeTCA AKKYMYJATOPOM (BTODMYHBIM 3JIEMEHTOM). JJe-
MEHTBl TAKOIO THIA HCHOJAL3YIOTCA B AKKyMYJSTOPHLIX 6arapesx,
yCTaHABIUBAaeMbIX Ha aBTOMamMHAX. AKKYMYJATODHBIH 3JIEMEHT,
TpUMEHseMbll B KaueCTBe HCTOYHHKA TOKA, BO BpeMsl pPabOThl pa3psixKaer-
csl, OJHAKO IIOC/Ie Nepe3apsiiKi OH BHOBb TFOTOB K paboTe.

B mnpocrefinem ranbBaHu4ecKoM (II€PBUYHOM) 3/7IeMEHTE Mbl HCIOJb-
30Ba/l¥ JiBa Pa3/IMYHBIX MaTepHasa, MOTPYKEHHBIX B 3JEKTPOJUTHYE-
ckuil pactBop. HauGosiee pacnpocTpaHeHHBIM THIIOM 4KKYMYJISITOPHOTO
3JIeMeHTa (BTOPHYHOIO) $IBJISIETCS CBHHIOBO-KHUCJOTHBIH 37eMeHT. OH
MOJY4YHJ TaKoe Ha3BaHHE NOTOMY, YTO B HEro BXOJAAT CBHHILIOBHIE MHJa-
CTHHBI, UCIIO/Nb3yeMble B Ka4ecTBe U MOJIOKHTENbHBIX, H OTPULATEeNbHBIX
3JIeKTPOJIOB; 3JIEKTPOJHUTOM CJYXKHUT CepHas KHCJIOTa, pa3BeleHHas
JUCTU/IJIMPOBAHHOH BOJOH.

[Tpocreiiiinilt akKyMyJ/AATOPHEIH 3/J1eMEHT MOXKHO H3IOTOBHTb CaMOMY,
3a/IUB B CTEKJ/SHHBIA COCYJ pa3BeleHHYI0 BOLOH cepHYIo Kucaory. [Ipu
obpalieHuy ¢ CepHOH KHCIOTOH HeOOXOAMUMO MPOSBJAATH HCKJIIOUHTENb-
HYIO OCTOPOXKHOCTb, TaK KakK OHa OueHb omacHa. [Ipy momajgaHum Kuc-
JIOTHI Ha OTOJIEHHYIO YacTb TeJla MPOUCXOAUT CHJbHBIH OKOT KOXH; KHC-
JIOTa MPOXKHUTAeT TaKxKe JBIPHl B OfexJe. PacTBOp KHCJOTH NPUTOTOB-
Jisiercsl B TAKOM TOPAJIKE: CHayala B CTaKaH HaJMBAaeTcs BOJAA, a 3aTeM
B BOJY OUeHb MeJJIeHHO JoOaBiasercs Kucnaora. [locse storo B pactsop
KMCJIOTHl BBOJASATCS [BE CBUHIOBBIE IOJOCKH, NPUYEM TaK, YTOGHI OHU
He Kacajuch Ipyr Apyra. Tako# ajsemeHT elle He GYNeT cO3LaBaTh TOK.
OH HyXJaeTcsl B 3apsjKe; 3TO MOXKHO CAe/JaTb NPU IOMOIIM HCTOYHHKA
[IOCTOSIHHOTO TOKa, B KauecTBe KOTOPOI'O MOXKHO BOCIOJ/Ib30BaThCs IBY-
MsI CYXUMH JieMeHTamu. CyXue 3/1eMeHTHI JOJ/IKHEL OBITh COelMHEe ! B 6a-
Tapelo TakK, YTOOBl ee HampsiKeHHe cocTaBisio 3 8. [losoxuTenbHbIH
3akUM OarapeH CjefyeT COeIUHHTb C OJHOH W3 CBHMHUOBBIX IOJIOCOK,
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a oTpuuareNbHell — ¢ Apyro#. [Tocsie 3Toro Mel yBUAHM, 4TO B 3JI€KTPO-
JIITE YTO-TO POMCXOAHUT: HAYHYT NOSIBAAThCA My3bipbKu. [lo Mepe Toro
Kak mpoueccce 3apsaxu OydeT NMpoAoJKaThCs, CBUHUOBAs MJIaCTHHKA,
COeJMHEHHAs] C MOJOXKUTENbHBIM 32)KUMOM Halulefi GaTaped, HauHHaeT
CTAHOBHThCS KOpHUYHeBOH. LIBeT oTpuuaTe/bHOM MJIACTHHKH H3MEHHTCH
B OueHb He3HauHTeNbHOH cremeHu. CHOyCTsl NMpUMepPHO AECATb MUHYT
MOXKHO OTCOeJMHUTb GaTapelo M IIPOBEPUTh, BhIpabaThiBaeT JIH Hall aK-
KYMYJIATOPHBIA 3JIeMEHT TOK.

3apsaaka akKymyJsTOPHOro ajeMeHnTa. Bo Bpems mpouecca sapsixu
B aKKyMYJISITODHOM 3JIEMEHTe MPOUCXOAAT U3MeHeHus. [l1acTUHKH CTa-
HOBAITCS Pa3/JUYHBIMH [0 LBETy, NpHUYeM MOJIOXKUTEIbHAS MNIACTHHKA
Ienaercs KopuuHeBo#. Takoe MOKPHITHE HA MOJIOKHUTENBHOH IIIACTHHKE
XUMHKH Ha3blBalOT MepeKHChIO CBUHUA. Takum ofpasom, B pe3yJbTare
3apANKH aKKyMYJ/SITODHOTO 3JleMeHTa ero CBHHIOBble IIJIAaCTHHKH CTa-
HOBSITCA PA3/JHYHBIMH. DIEKTPOIUTHUECKUE pacTBOP TaKKe H3MEHSETCS:
U3 cs1aboro pacTBopa cepHOH KHUCJOThbI OH IpeBpaiaercs B GoJee Kpel-
K1 pacTBOp ToM ke KHUCJIOTH. HampsikeHHe moJIHOCTBIO 3apsi2KEHHOTO
3/eMEeHTa COCTaBJISET OKOJO 2 8.

AkkymyasiTopHsle GaTaped MPOMbILIJIEHHOTO H3roTOBJAeHHs. AKKY-
MYJIITOPHBIA 3JIEMEHT 3HAYMTENbHO HAJEXKHee CyXOro 3/eMeHTa. IJTO
0COGEHHO 3aMeTHO B TeX cJy4asX, Korja HeoOXoguma HelpephIBHAs
oraaua Toka. Tak, HampuMmep, B aBTOMAlHHE aKKyMYJsTOpHas 06aTa-
ped Hcnosb3yeTcss AJa 3amycka JABHTaTess, B KauecTBe HCTOYHHKA
3JIEKTPONUTAHUS J/151 CXeMBl 3aKHTaHUs, a TakkKe ¢ap U BCIIOMOTaTe/b-
Horo ofopynoBanusi. [TockoabKy 1J1s1 3THX Uesell HeoOXOAUMO HalpsKe-
HUe OoJjiee 2 6, aKKyMyJaaTopHas Oartapesi OGLIYHO KOMIIOHYeTCS H3
LIECTH KHCJOTHO-CBHHUOBBIX aKKYMYJSTODHBIX 3JIEeMEHTOB, COEJMHEH-
HbIX TaK, 4TOObI O0llee HaNpsKeHHe GaTtapeu cocrasisiyio 12 8. B Heko-
TOPLIX aBTOMAIUMHAX NPHMEHSIOTCS aKKyMYJ/ATOpHbe 6aTaped Hamps-
XKeHueM 6 6. ’

[poBepka axkkymysasaTopHo#l Oaraped. OnuH H3 METOJOB MNPOBEPKH
paBoTOCIIOCOGHOCTH aKKYMYJATOPHOH GaTapen COCTOUT B ONpeJeI€HHH
KOHLEHTPALUK KHCJIOTH B KaKJIOM M3 3JIeMEHTOB NpPU [OMOLLU apeo-
MeTpa. Apeomerp mnpeicraBiseT co6Gofi momiaBok. Ero momernaror
BHYTPb MEH3ypPKH, B KOTODYIO Ha/JHBAIOT 3JIEKTPOJIUT H3 aKKyMyJs-
Topa. ApeomeTp MpH 3TOM BCILIBIBAET U HA €r0 [IKaJle MOMKHO POYECTh,
KakoBa [MJOTHOCTb (YAEJNbHBIH Bec) 3JeKTposiuTa. ¥ XOpOWIO 3apf-
AKEHHOTO aKKyMyJsiTopa oHa coctaBisier 1,3, a y paspsikenHoro—I,1.

Eciu Garapess ucnosib3yercss B TedeHHE HEKOTOPOTO BpPEeMeHH, TO
YPOBEHb 3JIEKTPOJIUTA B 6aHKAX [TOHIXKAETCS B CBS3U C €r0 HCIIapeHHEM.
Jlna HanosHeHUsl 3/eMeHTa HYMKHO BOCHOJb30BaThCs YHUCTOH BOJOH,
HaspBaeMOH JHUCTU/AMPOBaHHOH. Eciu akkymynsitopuas Gatapes Ha-
XOJUTCA B IKCILIyaTallMH CJAHLIKOM JJIUTEJbHBI CPOK, TO OHA Tepsier
CBOIO COCOGHOCTD K Nepe3apsike. 10 oGbsiCHsAETCs TeM, 4TO [1acTa Ha-
YHHaeT OTCTaBaTh OT CETYaTOH OCHOBHI IIJIACTHH M IJIACTHHBI HAYHHAIOT
KOopoOuTbcA. B Takom ciydae Garapeio HYXKHO OTPEMOHTHPOBATb HJIH
8aMEHHTb HOBOM.
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Puc. II1.12. B cocrae kaxkmoro aJe-
MEeHTa aKKyMyJATOpHO# GaTapen mpo-
MBILIJIEHHOTO  M3rOTOBJIEHHSI BXOIHT
HECKOJIbKO OTPHLATeNbHEIX M  He-
CKOJIbKO TIOJIOXKHTeJbHEIX  IJAaCTHH,
yloepXHBAaeMEIX Ha ONpeleJeHHOM pac-
CTOSIHHH APYT OT Apyra H30JHpPYIO-
IUHMH CeNmaparopaMu. ITH Cenaparo-
pHl MOryT OBITb H3rOTOBJIEHH H3 Ta-
KHX H30JISLUHOHHBIX MaTepHajoB, Kak
ZIepeBO, CTEKJOBOJOKHO HJH KayuyK.
OHM TNpefoTBpalalOT  BO3MOXKHOCTh
CONPHKOCHOBEHH ST OTPHIATeNbHbIX
IJIaCTHH C TOJIOXKHTEJNbHBIMH. B Kax-
IOM 3JileMeHTe Bce IOJIOKHTebHbIe
[JIACTHHBI COeMHEHB APYr C APYrOM;
OTpHUATeJbHBIE  TaKXe  COeqHHEHBI
mexnay coGo#t. B peayaprate storo
3JeMeHT CrnocoGeH OTnaBaTb B Ha-
rpy3ky Gouapwo# Tox. TlnacTHHBH H3-
rOTOBJIEHB H3 CBHHIOBOrO MaTepHa-
na ceryatodl cTpyKryphl. CerkH oTpHUATeNbHBIX NJIACTHH  3aNOJHSIOTCA TIO-
PHCTHIM CBHHIIOM, a INOJIOXHTeJpHble NJACTHHB — TePeKHChbIo CBHHIA.

Hukenb-kaaMueBbiil 2jeMent. [losiBaeHue nepeHocHoro maljoraba-
PHTHOTO 3/IEKTPOUHCTPYMEHTA M MEPEHOCHO! 3/EKTPOHHOH ammnaparypbl
norpe6oBajo npuMeHeHHs 6GoJiee CHILHOTOUHBIX 3/1€MEHTOB, YEM CyXHe.
B cBA3M ¢ 3THM MOJYYWU/IH PaAcIpOCTPaHEHHE HUKENb-KaJMHEBLE aK-

Puc. 111.13. Koraa B apeoMerp HaGpaHa cepHAsi KHCJOTA U3 NOJHOCThIO 3aP SXKEH-

HOTO 3JieMeHTa, NoKasaHue apeomerpa cocrasisier 1,300. B kuciore nonaasok

NONHUMAETCS U CTOHT Bhiwe, yeM B Bofe. Korma Gartapes paspsikeHa, pacTBOp

3JIEKTPOJIMTA MMEET MEeHbIUYIO NJOTHOCTh H €ro yAeJbHHIA Bec, COracHO NoKa3sa-
HMI0 apeoMeTpa, cocraBut 1,150.
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Puc. I11.14 Puc. I11.15

Puc. 111.14. JIns 371eKTPONHTAHHSA APENH HET HeOGXONMMOCTH NPHUMEHATh NJIHH-

Hble TIPOBONA. VICTOUHMKOM SHEPTHH I/ Hee CJYKaT KOMIAKTHble HHKelb-Kal-

MHeBble GatapeH, pafoTalollHe B TeueHHE MHOTHX 4acOB H JIETKO Nepe3apsiKaio-
wuecs.

Puc. I11.15. Hukenb-KagMHeBbifi aKKyMyJATODHBEIH 3/1eMeHT B paspese. Bumnwl

€ro OCHOBHHe uacTH. Biarogaps ycoBepILUEHCTBOBAHHMIO 3JeMeHTa OTHana Heo6-

XONMMOCTb TNOTOJHEHHSI ero BONOH, a TaKKe BHIIYCKAa rasa. DJEMEHT LIHPOKO
npuMeHseTcs OJS TePeHOCHOro 06GOpyNoBaHHA.

KyMyJsiTopHble s/MeMeHThl. OHM CTO/Mb e HafieXXHbl H NPOCTHl, KakK H
cyxue sjemMeHTHl. [I0J0GHO KHCJIOTHO-CBHHLIOBOMY aKKyMYJSTOPHOMY
9/leMeHTY OGBIYHBIA HHKe/b-KaJMUEeBbIH 3/1eMeHT TpeGyeT, uTo6hbl B Hero
IJ11 BOCIIOJTHEHUS 3JIEKTPOJINTA 3aJUBAJNACh BOJAA, a TAKXKe UTOGH GbIIO
NPeIyCMOTPEHO BEHTUJISILMOHHOE OTBEPCTHE BHYTPH 3JIEMEHTA.

B cOBpeMeHHOM YCOBEDIIEHCTBOBAHHOM 3/1eMEeHTE HCNOJb3YIOTCA HH-
KeJleBblil M KaJMHEBBIH 3JEKTPOJBI, a TaKKe 3JEKTPOJHMT Ha OCHOBE
ruapaTa OKucH Kajius. HukeseBEIl 3/1€KTPOI MOJHOCTBIO 3apsKaercst
paHbllle KaJMHEBOTO 3JIeKTPOJa, ¥ 03TOMY MPENOTBPAIaeTCsl BblAeJeH e
rasooGpasHoro Bogopoaa u3 kammusi. Kucsiopon, Begensitomniics y Hu-
KeJIeBOTO 3/1eKTPOJia, BCTYMNAeT B PEaKIHUIO ¢ KaIMHEM H 06pa3yeT 3/1eKT-
POXHUMHYECKHH SKBHBAJIEHT OKMCH Kaamus. DBiaromapsi sTomy MoxHO
He Jie/1aTh OTBEPCTUSA /IS BBIYCKA rasoB, T. €. MOJHOCTBIO ero repMeTH-
3HpPOBaTh U NPHUMEHATb KaK OObIYHBIA cyXofl aiement. Hukesb-kamMie-
BbI€ 3/1eMEHTbI OYeHb NOMYJSAPHBL Y BAAJeNblleB TPAH3UCTOPHBIX PajHoO-
TNIPUEMHUKOB, TOCKOJbKY HX JIETKO Mepe3apsaKaTh [PHU MOMOLLH IpPO-
CTOTO OJHOMNOJIYMEPHOLHOIO BBINPAMUTES.
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MHTEPECHBLIE CAMOJEJIKU

1. Hak M3roTtoBuUTb NPOCTEHLUHWNH BNEMEHT
C MHUIOKUM SNEKTPONHUTOM

B crekssHHOH 6aHKe emKocThbio 0,5 4 MPUTOTOBLTE BOAHEIH pacT-

BOp Hawartepsi. JIjs TOro cHauajga HajelTe B GaHKY BOLY, a 3aTeM

NOHeMHOTY TOJCHITIalTe B Hee CYXOl HamaThipb B BHJe NOpPOLIKA, Tiia-

TeJbHO IepeMellinBasi pacTeop. ITo

HYXKHO JleaThb 1O TeX MNOp, NMOK3a ode-

pelHasi NOPUMSA HALIATHIPA HE CMOXKeT

MOJIHOCTBIO PAaCTBOPUTbCSA. 3aTeM BO3b:

MUTE BBHILIEAIIHIA U3 CTPOS CYXOH 3Je-

MEHT M H3BJIEKHTE U3 HEro YroJbHbIH

CTepXKeHb. BhipexXbTe H3 JUCTOBOTO

LHHKA MMOJIOCKY IIHPHHOH 2 ¢m U JJH-

Hoit 15 cm. BBepute B pactBop moJo-

CKYy IMHKA U YTOJBHBIH CTEpKeHb U

3aKpemuTe HX TakK, YTOOB OHM He

Kacaiquch Apyr apyra. Ilpucoenunu-

Te ONHH TNPOBOJ K YTOJBLHOMY CTEpHK-

Puc. 111.16. Tpoctefimmii ax- HIO, @ IPYTrodl K MOJOCKe H3 LHHKA.

KYMYJATOPHEIH 3JeMeHT. [Tonk.ounTe CBOGOJHBIE KOHIBI [POBO-

Ja K 3JIeKTPHYeCKOH JaMIouKe HJ19

KapMaHHOTO (oHapuKa, paccyutaHHod Ha Hampsixenue 1,5 6. Tloue
My TOpUT Jamnouka? UYUTo NpoucxomuT B 3JjeMeHTe?

2. Hak usrotoBuTb npoctekni
aKKYMYNATOPHLIM SnNeMeHT

Hauneifite B cTekaAHHYyI0 GaHKY pa36aBJeHHbIH BOJIOH pacTBOP cep-

HOH KucJsoThl. PaGoTasi ¢ KUCJIOTOMH GyAbTe UCKIIOUUTENBHO OCTOPOKHBI!
Ecau Kucsory Heo6XoinmMo pas36aBuThb, TO CHadana Hajelte B GaHKY
BOJLlY, a 3aTeM Me/JIEeHHO BJIMBaiTe B Hee KUCJAOTY. [locTaHbTe IBE CBHHILIO-
BbIe MI0JIOCKH pasMepoM 2 X 6 cu Kaxjasi. BBexuTe 5TH MOJOCKY B PaCTBOP
H 3aKpenuTe UX TaKUM o6pasoM, UTOObl OHHM He KacajHCb IpPYT Apyra.
CoenuHKTE OJHY U3 IIOJOCOK C OJHHM IIPOBOJOM, @ APYTyl0 — C IPYTHM.
BosbmuTe 1Ba CyXHX 3/1eMEHTa W COeAHHMTe B GaTapero Tak, 4ToGbl

ux obllee HanpsixKeHUe cocTaBasaIo 3 8. UTobsl 5T0 clienaTh, COETMHNTE
OTPHLATENbHBIA 3JIEKTPOJ OJHOTO 3JEeMEHTa C IOJIOKUTETbHBIM 3JIEKT-
POIOM ApYTOro. 3ateM IPOBOMA, MOAKJ/IOUEHHbIE K CBHHIIOBBIM MTOJIOCK aM,
noficoequHuTe K 6atapee. Korna Bce yka3saHHble cOefHHEHHA OYIYT Bbl-
TOJIHeHBI, HayHeTCA 3apsajfka aKKyMyJsTopHoro sjemenrta. O6parure
BHHUMAaHHUE HA TO, YTO NMIPOMCXOJHT CO CBHHIOBBIMH MJiacTHHaMH. [Ipouecc
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||

rexwepamop |
Bossmmemp

YcnoBHOe 0603HaueHHe W BHEWHHA  YCJIOBHOe 0603HAueHHe H BHEWHHH BHI
BHI 3JeKTPHYECKOH MalUHHbI. M3MepHTeNbHOrO NpuGopa.

3apAIKN JOJ/KeH npojoskatbces npuMepHo 10 munyt. OrcoemuHuTe
NPOBOJa 3apSI7KEHHOTO 3JIeMeHTa OT 6aTapey U NOAKJIIOUHTE MX K J1aMIod-
Ke OT KapMaHHOTO (hoHapHKa MJIH K 3JIeKTPHYECKOMY 3BOHKY. UTO B 3TOM
cly4ae NPOH30HIAET?

KoHTponbHble BOnpoOChI

1. O6bsicHATe, 4TO TaKkoe aTOM.

2 UYro yjepKHBaeT 37€KTPOHL HA MX OPOGHTAX BOKPYT saep?

3. Tlouemy cepe6po u MeJb SBJASIOTCH XODOLIMMU MPOBOAHUKAMH 3JE€KTPH-
gecTBar

4 C kakolf CKOPOCTBIO NePeBUTaeTCs JMEKTPOH OT aroMa K aToMy B HpO-
BOLHHKe?

5 O6BsAcHuTe pa3NHyHe MeXAy CYXHM 3JEMEHTOM H SJIEMEHTOM C KHIKHM
3JIeKTPOJIHTOM.

6. B ueM oTNHMYHe raJbBaHHYECKOrO NMEPBHYHOrO 3JE€MEHTa OT aKKyMyJs-
TOPHOr0o, BTOPHYHOTO, 3JeMeHTaP?

7. Yto Takoe NOTOK 3JEKTPOHOB?

8. Urto cayuaercs ¢ rajJbBaHHYeCKHM 3JI€MEHTOM, KOTla OH BBHIXOAHT H3
cTpos? -
9. UTo Takoe NOCTOSIHHBIH TOK?

10. O6bsicHuTe 3aBHCHMOCTh CPOKa CJOyxXOBl CYXOro 3J€MEHTa OT €ro
pasmepoB.

11. Uto NpouCXOAHT BO BpeMsl 3apsfKH aKKyMyJASITOPHOrO 3jeMeHTar

12, Pacckakute O Ha3HauyeHHM CenapaTopoB B aKKyMYJsTOpHOH Gatapee
3aBOJCKOT'O HM3TOTOBJIEHHS,

13. Kakum 06pa3oM MOXKHO ONpPENeNHTb CTeNeHb 3apAAKH aKKyMyJsTop-
HOro 3JeMeHTar

14. B uem OCHOBHOe pa3jiHuHMe MeXJy CTaHAADTHBIM CYXHM 3JIeMEHTOM H Iue-
JIOYHO-MapPraHUeBEIM 3JIEMEHTOM?

15. YkaxuTte npeuMyllecTBa PTYTHOTO 3JIeMEHTa Nepejl CTaHAAPTHHIM CYXHM
37IeMEHTOM.

16. KaguM sjeMeHTOM SIBJSETCH HHKeJb-KaAMHEBHIH sjleMeHT — rajlbBaHH-
YECKHM HJIH aKKyMyJATOPHBIMP
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8. MPEBPALLEEHME MEXAHWYECKOW 3HEPTUU
B 3JIEKTPMYECKYHIO

Barapen oueHb yHOGHBI B KauyecTBe HCTOYHHMKA 3JEKTPHUECKOH
SHEPTHH, HO OHH CNOCOGHB! ee BbIpabaTbiBaTh JIMLIb B BecbMa HeGOJb-
mUX KosuuecTBax. [lyig nmosyyeHns GOIbILOTO KOJIHUYECTBA JIEKTPOIHEDP-
rv¥ NpPHMEHSIOT reHepaTophl NepeMeHHOr0 M NMOCTOSIHHOTO TOKa, paGo-
TAIOIUE HA 3/1eKTPOMACHHTHOM IpHHILHIeE.

[Moayuenne Toka mpu JABMKEHHU CTepXKHeBGro maruurta. ias nmoay-
YeHHs] TOKA MOXKHO HCMOJb30BAThb NPOBOJIOUHYIO KaTYIIKY M MarHHT.
Karymiky MOXKHO H3rOTOBHTH, HamMOTaB 25 BHTKOB NPOBOJA Ha MOJYIO
TpyOKy nuamerpom 2,6 cm. g TOro 4TOObl OGHAPYNKUTH TOK, HEOOXO-
IIMMO HCMOJIb30BaTh OUeHb YYBCTBUTEbHbBIH NPHOOP, HA3bIBaeMbill TaJb-
BAHOMETPOM. [ albBAaHOMETP HCIONBL3YeTCs B KauecTBe HHAHKATOPA,
OTMeYaloilero MpoXoxIeHHe 4epe3 cxeMy HefoJablioro toka. OOGbIUHO,
Korja NpUGOp He HUCNOJB3yeTcs (HaXOXHTCA B COCTOSIHHH IIOKOSl), €ro
CTpeJiKa HaXOAWTCS B LeHTpe wWkanbl. Koria uepe3 mpuGop npoxoaut
TOK CTpeJsika OTKJOHsleTcsl JHGO BNpaBo, JHOO BJEBO.

Kaxnblii pas Koria Mbl BIBHIraeM MarHuT B OTBePCTHE KaTyLIKH,
CTpeJ/iKa ralbBaHOMETPa OTKJOHSAETCS B ONHOM HaNpaBJeHHH, U KaxIbli
pas, KOTjla Mbl BHIJIBHTAeM MarHUT U3 KaTyIUKH, CTPe/IKa OTKJIOHSETCS
B MPOTHBOTIONOXKHOM HanpasJeHHH. Ecay Mbl OCTaBHM MarHHUT BHYTpH
KaTyIIKH, CTPesKa rajbBaHoMerpa He Oy1eT ABurarbes. s Toro utobn
CO3/1aTh TOK, HEOOXOAWMO BIBHraTb MarHMT B KaTyILIKy WJIH BLIABUTAThb
ero W3 Hee. DTOT mpolecc nosicusiercss Ha puc. [11.17 u 111.18.

[lepeBepHHTE CTepkKHEBOH MarHUT TakKHMM OGPa30OM, YTOOLI ITEPBBLIM
B KAaTYyWIKy BIBHrajcs ApYyrof noawc. 3aMmMeTbTe, UTO NPH NBHUXKEHUH
MarHHTa CTpPeJKa rajbBaHOMETPA OTKJOHSETCS B TPOTHBOIOJIOXKHOM
HampaBJ/eHnnd. DTO NOKa3bIBaeT, YTO HaNpaBJIeHNe OTKJOHEHHUS CTPEJNKH
rajbBaHOMETPA 3aBUCHUT OT TOTO, B KAKOM HAalNpaBJIeHUH JBHMKETCS Mar-
uut. CielloBaTe/bHO, OT HampaBJeHUA ABHXKEHHS MarHUTa 3aBUCHUT H
HalpaB/eHHe TOKa B NMPOBOAHHMKE KaTYIIKH.

Moxsuknas katymka. Eciu Mbl B onso#t pyke Oynem Hel‘IOIlBI/I)KHO
JlepKaTb CTeP:KHeBOH MarHuT, a Apyroil pykoil, HaJeBas Ha HEro Ka-
TYIIKY, JABMraTb ee BBepX U BHU3 OTHOCHTENbHO MAarHuta, TO MHl 3a-
METHM, 1TO CTpeJsiKa ranbBaHoMeTpa OyleT CHa4ana OTKJIOHATLCS B OJIHOM
HampaBJieHHH, a 3ateM B apyrom. KaTyiiky MOXKHO mepeBepHYTh, Ha-
JleBaTb €e Ha MarHuUT APYTHM KOHLOM, KOTOPHIl Teneps Gyler MmepBbiM
HaJBUTAaTbCA Ha MarHuT. Temepb MOPANOK OTKJOHEHUS CTPEIKH OKa-
JKeTcsl IPOTHBOMNOJIOKHEIM. F3 3TOTO0 OmnbITa C/lefyeT, UTO SMEKTPUUECKH i
TOK MOKHO MOJy4aTb JMOO BABHIasi MarHUT B HEMNOABHXKHYIO IPOBO-
JIOUHYIO KaTYLWIKY WJH KOJBbUO, JTUOO HANBUTas KarTyNIKy HJIH NMPOBO-
JIOUHOE KOJIbLO HA HEMOABHXKHBIH MAarHUT.

HaBepennniii Tok. UeM 00BbSICHUTH MOsIBJIEHHE TOKA B KaTYIIKe MPH
ee B3auMojleficTBuH ¢ MarHuTOM? B § 4 oTMevaJsioch, 4TO BOKPYT MartuTa
BCerfa CYUeCTBYeT MarnuTHoe nose. Koraa NBHIKETCH MarHUT OTHOCH-
TeJIbHO KaTYLKH WM [POBOJIOYHAS KATYLIKA OTHOCHTEbHO MAarHuTa,
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Puc. [I11.17. F'anpBanoMerp nop-
KJloueH K 060UM KOHIIaM Ka-
TyWwKH, B3sB B PyKy cTepikHe-
BOH MarHuT, pe3KO BBeJLUTE
ero BHYTPb MPOBOJOYHOH Ka-

Puc. II1.18. Korga ™Mbl BH-
IABUTaeM CTEepIKHEBOH MarHUT U3
KaTyIIKH, CTpeJKa rajlbBaHo-
MeTpa OTKJIOHSIETCSI B NPOTHBO-
NOJIOXKHOM  HANpaBJEHHH, a

3aTeM Bo3Bpamaercss o06GpPaTHO
B HYJIeBOe MOJIOXKEHHeE.

tywku. [Ipy atoM crpeaka
rajbBaHOMeTpPa OTKJOHHUTCS B
OJlHOM M3 HanpaBJeHuf, a 3sa-
TeM BO3BPAaTHTCS B HYJeBoe
NOJIOKEHHE B IEeHTPe MKaJbl

BHUTKHU KaTYIIKH [IePeCceKaroT CHJIOBbIEe JJMHUM MAarHUTHOTO N0JIS1 MarHuTa.
Ilpu nepecedeHMH MarHUTHBIX JIMHHMH IOJIA KaTyLIKH BO3HUKAaeT 3JeKT-
puuecKas Ccuja, BO3eHCTBYIOIAs HA 3/1eKTPOHbBI TPOBOJHHUKA U CIIOCOO-
Has cosfaTh B HeM TOK. Dra CHJla Ha3bBAeTCsl 3JEKTPOJABHKYILeH,
Ona BO3HUKA€eT B KaTyIlKe TOJAbKO B TOM CJayyae, KOTJa KaTyllKa Iepe-
CeKaeT CBOMMHM BUTKaMU MarHHTHble CHJIOBBle JIMHMH Maruura. TOK,
HoJlyyaeMbll B 3TOM CJlyyae, Ha3bIBAIOT HaBeleHHBIM.

Iepemennntii Tok. MTax, Korja crepXHeBOH MarHUT BABUT'AeTCs B Ka-
TYWKY WM BBIABHTAeTCs U3 Hee, CTPEJKA FajJbBaHOMETpa CHayasa JBH-
JKeTCsl B OJHOM HalpaBJIeHHH, a 3aTeM B ApyroM. Kak yike oTMmeuasoch,
3TO 06YCJIOBJIEHO TeM, YTO BUTKH KaTYUIKHU NepeceKaroT MarHUTHbIe CHJIO-
BLIE JIHHHUH, B Pe3yJibTaTe 4ero B Hell HaABOAMTCA TOK, T. €. CO3/aeTcs
MOTOK 3JIEKTPOHOB Uepe3 KaTyLIKy M raibsadoMmerp. Korzia Mbl BIBUTraeM
CTepXXKHEBOH MarHUT B OTBEPCTHe B KaryllKe, 3JeKTPOHH HAYHHAIOT
JIBUraThCsl B OfHOM HampaBJ/jeHHH. Kak TOJbKO Mar’ut octaHaB/JUBaeT-
csl, MOTOK 3JIEKTPOHOB B LieNH INpeKpamaercd. Korjma e MarHuT Bbl-
JBUraeTcs U3 KaTYLIKH, 3J1eKTPOHBI HAYMHAIOT [lepeMelllaTbCsl B IIPOTUBO-
TIOJIOXKHOM HampaBjeHHH. [IBUXKeHHe 3/eKTPOHOB CHayasla B OLHOM
HanpaBJIeHUH, a 3aTeM T10c/Ie OCTAHOBKH B IPYTOM Ha3blBaeTcs MepeMeH-
HbIM TOKOM. Tako# TOK OT/JMYaeTcs OT MOCTOSIHHOTO TOKa, HMEOLIEro
BCErja OJHO W TO XKe HalpaBJieHHe U BEJIUYHHY.

Takum o6pa3om, nepeMeHHBIH TOK CHayasla MPOXOAHUT MO LENH B Of-
HOM HanpaBJ/ieHHH, a 3aTeM 9TO HampaBjeHHe U3MEHAETCs, W OH HAIET
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YcaoBHoe 0603HaueHHe

HCTOYHHKA II€PEMEHHOro
TOKaA.

lenepamaop
NEPDEMEHHOEO
moKka

B MPOTHBOIOJIOXKHYIO cTopony. Huxe 6ymer nokasado, uTo HMeeTcs
MHOTO OCHOBaHHMH /sl IIMPOKOTO HCHO/Jb30OBAHHS MEPEMEHHOrO TOKa.

Yacrora. Uem OpicTpee Mbl BABUTaeM CTePXHEeBOH MarHUT B Karyul-
KY (¥ BbIIBUraeM MarHUT U3 Hee), TeM ObICTpee BBbIHYXKAEHEB! 3J€KTPOHbI
H3MEeHSITb HalpabJieHHe CBOEro ABHKEHHS 4epe3 KaTyIUKy H rajbBaHoO-
meTp. IToTOK 3/1eKTPOHOB MeHseT cBOe HanpaBsJjeHue Kax/Ibli pa3, Korna
MaTHHUT BJIBUTaeTCs B KaTyWIKy H 3aTeM BblABUTaeTcsl U3 Hee ofpaTHo.
OuH TakoH UMK/ MOXHO CPABHHUTL C OJHHM OGOPOTOM JIBUTaTeNs aBTO-
MaliuHbl. ABTOMOGH/IBHBIN ABUTATENb, ClleJ1aB OJHH 060POT, 3aKaHUUBAET
OJIMH LIUKJ JBHXKEHHUd, MPexJe YeM OH HayHeT cjelylomui Bropoil 060-
pot. Ia51 Toro 4To6kl OCYILIeCTBUTEL BTOPOH LMK/ [ePEMEHHOTO TOKA, Mbl
JOJIXXKHBl CHOBA BABUHYTb MarHuT B KaTYUIKY, a 3aTeM BBIBECTH ero 06-
partHo. Kaxnpili pas, Korja Mbl 3TO 1€JaeM, COBEPILIAETCS ONHH LHKJ
IiepeMeHHOro TOKa.

UHCN0 MOJHBIX 3/J1EKTPHUECKHX LIUKJ/OB, COBEPIIAIOMINXCSA B TeUeHHe
OMHON CeKyHIBl, Ha3blBaeTCsl 4YacTOTOH W H3MepsieTcd B eNUHHULAX,
Ha3LIBAaEMBIX repliaMH. Mpl MOXkeM NOJYYHTb MepeMeHHbId TOK 4acTo-
toit 10 unkioB B cekyHAay (10 repu), ecaiu Mbl 6yJeM BJBUraTb MarHuT
B KaTyLIKY, a 3aTeM BbIIBUIaTb €ro U3 KaTYIUKH, BBHITIONHAA 3Ty onepa-
umo 10 pa3 B TeueHHe KaXKJOH CEKYHHBL.

Yacrora mepeMeHHOIO TOKa, KOTOpHIA HCMOJAb3yeTcs B OBHITY, cOcC-
taBasier 50 ey.

Mpocroit renepatop. Ecin npoBoJioyHas KaTyllIKa ABUTaeTcs B Mar-
HMTHOM II0JIe, TO, KaK MbI 3HaeM, IIpH MepeceyeHnH €l0 MarHUTHBIX CHJIO-
BLIX JIMHMHA B Hell Bo3GYyKJIaeTcs 3/1eKTPOABMXKYIIAs cula (3. L. C.).
Ha sTom mpuHiune paGoTaloT reHepaTophl 3/1eKTPHUECKOro Toka. B re-
HepaTtope HMeeTcs MNOJBMXKHAsA KaTyllKa, KOTOPas MOXKeT BpallaTbCs
B MarHUTHOM moJjie. Bpamaromascs kaTymka oOblYHO HasbiBaeTcs KO-
peM. MarHuTHOe noJie MOXKeT OBITb CO3JaHO IPH MOMOLIH ABYX MarHuT-
HBIX TOJIIOCOB, TAKHX, HaIpUMep, KaK y NOAKOBOOOPA3HOro MarHuTa
(puc. 1I1.19).

lenepatop mepeMennoro Toka. YUToOBl OCYIECTBHTL 3/1€KTPHUYECKOE
coe/lMHEHNEe BHEIHEH enHy ¢ KaTyLIKOH Bo BpeMs ee BpalleHus, Ha Basly
fIKOpsl 3aKperuvieHbl 1Ba OTAeNbHBIX Kosbla. OIHO KOJbLO COEAHHEHO
C OJIHMM KOHLOM KaTyWKH, a Apyroe — ¢ ApyIrum. Koiblia He A0/KHEL
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Puc. 111.19. [dns noayueHus 3J€KT-
puyeckoro TOKa OT Bpaujamomeiics
KaTyWKU Heo6X0AHMO HMeTh BO3MOXK-
HOCTb MOAKJIOUEHHS K JABYM €€ KOH-
nam. [as 3TOr0 HCHOMB3YIOT KOH-
TaKTHble KOJIbLUA HJAH  KOJJIEKTOP.
CoenuHeHHe C KOHTAKTHBIMH KOJbLaA-
MH OCYWIECTBJIfETCS [PH MOMOULY
JIBYX IIETOK.

KacaTbcs APYT ApYra, a Takke H fkops. OHH 3akpenJieHbl Ha sTKOpe
C MOMOLIBIO JeTa/ledl M3 HM30/SLHOHHOTO MaTepHasa. DTH JBa KOJblA
Ha3bIBAIOTCSl KOHTAaKTHBIMU KoablaMu (puc. [11.20 u I11.21). Bo Bpems
BpalleHHs KOJblla HAXOAATCA B MOCTOSHHOM KOHTAKTe C ABYMS IIETKa-
MH, H3TOTOBJICHHBIMH U3 MSITKOH MEIH WJAH YIJs.

Korna karyuka Bpamaercss B MarsuTHOM MoJie, CO3JaHHOM JBYMS
MOJIIOCaMH MarHHTa, HanboJblias 3. 1. C. BO3HHKAeT B KaTyIUKe B TOT
MOMEHT, KOTJa ee IPOBOAHHKH IepeceKaloT MaKCHMaJbHOe YHCJIO Mar-
HHTHBIX CHJIOBBIX JMHHHA. OJHOBHTKOBas Karyiuka (BHUTOK) I€peceKaeT
MaKCHMaJ/IbHOe Y#CJ/IO CHJOBLIX JIUHUH B TOT MOMEHT, KOTJa obe ee CTo-
POHBl JBMXKYTCA Y IIOJIOCOB B HENOCPENCTBEHHON OGJH30CTH OT HUX
(puc. I1I1.20).

Karymka nepecekaer MHHHMaJbHOE YHMCJIO CHJIOBBIX JHMHHH, KOTZAa
KaxJasl CTOPOHA BHTKA JABMKeTcs Ha HauGoJ/blIeM YAaJeHHH OT OCeBOMH
JUHUE MeXJy noJiocamu. Mrak, Beamunna 5. 1. C., BO3HHKAOLIas
B KaTyllKe, NoJy4yaeTcss HaHOOJbUIeH, KOTAa CTOPOHHI €e BHTKOB [BH-
JKYTCA B HENOCPeJCTBEHHOH 6JH30CTH Y NOJIOCOB MarHuTa. DJeKTPOLBH-
XKymas cuia OTCYTCTBYeT (PaBHA HYJIO) B Té MOMEHTHI, KOTJa CTOPOHBI
BUTKOB KarylKH BooOlLle He IepecekaroT cumoBbie quHuu (puc. II1.21).

Korna kaTyumika HafBUTaeTcsl Ha MArHUT, a 3aTeéM OTBOAMTCS OT
HEro, Mbl TOBOPHM O MOJIyYeHHH [ePeMEeHHOT0 TOKa, MOCKO/IbKY cHayajla
KaTyIlKa NepecekaeT MarHUTHOE IIOJie B ONHOM HAaMpaBJeHHH, a 3aTeM
B pyrom. To e NPOUCXOQUT M TOTAa, KOTJa KaTyIIKa BPallaeTcs Mex-
Ly ABYM$ TNOJIOCAMH MarHHTa. B 3Tom ciyuae HaBefeHHBIA TOK CHayasa
MPOXOAHT yepe3 LIETKH B ONHOM HalNpas/eHHH, a 3aTeM B IPOTHUBOIMO-
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Puc. 111.20. Ha pucyHke nokasaHo NOJIOXKeHHe
paMKM reHepaTopa NepeMeHHOro TOKa, NPH KO-
TOPOM OH JaeT MaKCHMaJlbHOe HampsXKeHHe H
JaMIlouKa roputr HamGosee dpKo. B Teuenue
9TOr0 MOMEHTa NPOBOAHUKU SKOPS IepecekaroT
MaKCHMaJbHOe YHCJO MarHMTHHIX CHJIOBBIX JIH-
Huil. JIna ynpomenudss pUCyHKa MOKasaH BCEro
OJJMH BHTOK KaTyIIKH SIKODPS, OAHAKO H3 5TOro
He CJellyeT AeJaTh BLIBOJ, 4YTO OAHOr'O BHTKa
6yZLeT AOCTATOYHO, YTOGH 3aropenach 3JEKTPH-
yeckas naMnoyka. B peficTBuTenbHOCTH, wuTOGHI
PasBUTh HANPSKEHHe, JOCTATOUHOE A/ 3aXKH-
raHus JIAMIIOYKM SIKOPS, KaTyIIKa JOJMXKHa Cco-
Jepxath 60JBIIOe YHCIO BHTKOB.

Puc. II1.21. Pamka renepaTtopa nepeMeHHOro

roka, T. €., ONMH TNPOBOJIOYHHIA BHTOK, IOBep-

Hysaace Ha 90° OTHOCHTE/NIbHO TNOJIOXKEHHS, I0-

Ka3aHHOTO Ha NpefbaylueM pHcyHKe. ITocKosb-

Ky B 5TOM NOJIOXKEHHH BHUTOK He IepeceKaer

MAarHHTHBIX CHJIOBbIX JIHHHUH, B HEM He HaBOXHT-
csl HanpsKeHHWe W JaMIoYyKa He TFOPHT.



Puc. II1.22. TlonyueHHe mepeMeHHOro TOKa TIpH
HCNIOJIb30BAHHH HEINONBHKHOM HKODHOHW KaTyIIKH H
BpaLAlollerocss MarHATHOrO NOJSI, CO34aBaeMOro Mo-
CTOSIHHBIM MarHuTOM. IlpW BpawmeHnuu MarHura B He-
TONBHKHEIX KaTylIKaX HaBOAMTCS IePEMEHHBIH TOK.
B TakoM reHepaTope He HYXHbl KOHTAKTHHE KOJbIA.
IMonoGHele reHepaTOpPH YCTAHABJAMBAIOT HAa BEJOCH-
negax.

JOXKHOM. [lepeMeHHBIH TOK B OTJIMUME OT MOCTOSIHHOTO HENPEePLIBHO
U3MEHSIeT CBOIO BeJMYHHY, KOTOpas 3aBUCUT OT IIOJNOXKEHHs KaTyLIKH
B MAarHUTHOM I0JI€ B KAXIBIH JaHHLIH MOMEHT BpeMeHH.

['eHepaTtop nepeMeHHOTO TOKa MOXHO IIOCTPOMTb TakK, YTOOBI He
OblI0 HEOOXOIMMOCTH HCIIOJIb30BATh KOHTAKTHblE KOJblla H IIETKH.
YcTpolicTBO TaKOro reHepaTopa nokasaHo Ha puc. 111.22.

dopma BosHBI NepeMeHHOro Toka. PaGoTy reHepaTopa nepeMeHHOIro
TOKa MOXHO IPOMJ/LIIOCTPUPOBATH C IoMolibio rpaduka (puc. 111.23),
usobpaxatoimero ¢GopMmy BOJHBI IepeMeHHOro Toka. [Ipu BpalleHHH
SKOpSl MeXJY MNOJIcaMM MarHuTa TOK CHayana BO3pacTaeT JO MaKCH-
MaJ/IbHOH BeJIMYHMHbI (AKOpb noBepHYT Ha 90°), a 3areM crajaer A0 HyJIst
(axopb mosepHyT Ha 180°), ueM 3aBepiuaercsi NepBbIA MOJYHEPHOL
BOJIHEI TOKa. Korza skops npo#izer 3t10
[OJIOKEHHE U HauyHeT IOBOPAYUBATHCA 1 nepuod
Janbline, TOK GyJieT nocjaefoBaTe/]bHO NpH-
HUMAaTh Te XK€ 3HaueHHs, YTO H B MepPBOM
NOJIyHepHoJie, OJHAKO €ero HanpaBJjenue . 001
(mosispHOCTb) OyNeT IPOTHBONOJIOKHEIM. ' 750 ; 36
D10 0oGbsicHsieTcsl TeM, 4TO BO BTOpoM |0°  90° 270°
TOJTYTEpHOJIe KATYWKa AKOPS NePeCeKaeT 7 papypag
MarH{THble CLJOBLle JIHHHH B IIPOTHBO-
noJoxkKHOM Hampaesienud. Ha rpaduxe
5T0 NOKa3aHO HO.ilyBOJIHOfI, PacnoiokKeH-  pyc. 111.23. Qopma BOJHH
HOH HH2K€ OCeBOH JIMHUH. [epeMeHHOro TOKa.
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Puc. 111.24. Tlokasan mnpocreifiwnii rexeparop
NOCTOSIHHOrO TOKA, KOr/la €ro sSIKOpb NepeceKaer
MaKCHMaJbHOE YHCJIO CHJOBLIX JuHHH. Opna
UleTKa HaXOJAMTCS NOCTOSTHHO B KOHTAKTE C MOJ-
HUMalolleficsl BBepX JIeBOH CTOPOHOH SIKOPHOM
Karywku. JIpyras 1merka HaXOZMTCS [OCTOSIH-
HO B KOHTaKTe C ONycKaliollelics BHH3 mNpaBoi
CTOpPOHOH SIKOPHON KaTylIKH,

Puc. I111.25. [lpu BpalleRnd $IKOPbL NOBOPauU-
BaeTcsl Ha yeTBePTh 060POTA OTHOCHTENLHO IO-
JIOXKEHHUS, NOKA3aHHOIO Ha TpeipiylieM pH-
CYHKe, M €ro Karyuka OKa3blBaerci B I0JO-
KEeHHH, KOrjJa OHa Iepecekaer MHUHHMAaJbHOE
YHCJO CHJOBHIX JHHHA. B stor e MomeHT
BPEMEHH KOJJIEKTOP H3MeHsleT  COeXHUHEHHUsI
MeXIy KOHLAMH KaTyLIKH M meTkamu. DBiaro-
Japs 3TOMY uepe3 JIaMIOUKY TNPOXOLHT TOK
OJHOrO HampasJ/ienud,



Puc. III. 26. I'paduk wuso6paxkaer dopmy
BOJIHB HANpSXKEHHUS FeHepaToOpa NOCTOSTHHO-
ro Toka. Takas ¢opMa BOJHH CXOOHA C
BOJIHOW HANpsiKEeHHS TepPeMEeHHOro TOKa,
TOJBKO B JAHHOM cJayuae o6Ge TNOJYBOJHBI --

pacnoJioxeHs Haj oceBoit nuHned. CrenoBa- . S S "

TeJbHO, HallpsixKeHHe Ha BHIXOJe reHepaTtopa g 90 160 270

noJyyaeTcsi NyJbCHPYIOIUM 110 BeJHYHHE H
NIOCTOSIHHBIM 110 HalpaBJIEHHIO.

Puc, II1.27. B sKopsfiXx aBTOMOGHJbLHEIX TreHEpaTOPOB OGBLIYHO HC-
NOJIb3YeTCs HECKOJbKO KaTyweK. KOHUBI Kaxkoo# KaTywWwKH BHIBO-
OATCS Ha OTAeNbHYIO CEeKUHIO KOJJIEKTOpa. JTH CEeKUHH H30JHPO-
BaHHI JPYT OT APyra H Ha3HBAIOTCS JaMeJsiMH KoJjJekTopa. Jlame-
JIM COeMHEHbI C KaTylIKaMH TaK, 4YTO OT Kak[I0# H3 HHX MOXHO
OTBOAHTb TOK WeTKaMH. J/isl CO30aHHST MarHMTHOrO MOJS CJOyXKaT
3JIEKTPOMarHUTH. JJEeKTPOMAarHHT CO34aeT B SIKOPE CHJbHOE Mar-
HHuTHOe noJje. KaTywKkHW 3/JeKTPOMarHMTa Takxke HasbiBalOTCS 06-
MOTKaMH BO3GYXXIEHHS 3JeKTPOMarsuta. TOK /sl MHTaHHs OO6MO-
TOK BO36GYXKIEHHUS 3JeKTPOMArHHWTAa MOCTyIaeT OT SKOPS.

| —3aXUMbl OGMOTKH BO30yXIeHHA; 2—3aXHMbl SKOPHO# OGMOTKH; J—

IIAaPHUKOBLIH NONIUHNHHK, 4 — MacjeHKa; §— LleTKoxepKaTeab; 6 — 1eTKa;

7 — H30JALHS, 8 — MOJIOCHbIH bamMak; 9 —oO6MOTKa BO3GyKmeHusi; /0 — LIKHB,

11 —BeHTHNATOP W 3KpaH; [2—nNpHBOXHAas CTOPOHa KOpmyca, /3 — CKBO3HO#

60aT; [4—sKOpb; /5 —KOJNEKTOp, /6 —npyXHHA;, [7 —KOJJNEKTOpHas CTO-

poHa Kopmyca; [8-—H30JHPOBAaHHBIH IeTKOIEepXKaTeJab; [9—3a3eMJeHHbIH
LIETKOAEePKaTelb.

- 360°
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l'eHepaTopbl MOCTOSIHHOTO TOKA.

151 co3flaHusl TeHepatopa MOCTOSH-

HOTO TOKa HeOGXOJHMO 3aMCHHTh

KOHTaKTHBlE KOJblida y TeHepaTtopa

IIEDEMEHHOTO  TOKa  KOJIJIEKTOPOM.

Konnektop (puc. 111.24 u 111.25)

COCTOUT M3 KOJbLid, pPa3pe3aHHOro

Ha JIBe NOJIOBHHBI, MpHYeM O0be MO-

JIOBMHBI M30JUPOBaHLI IPYT OT APY-

Puc. 111.28. Ha copemennsix xe- I, @ TaKxe OT Bana sikops. Oxnua

Je3HHIX 1OpOrax IWHMPOKO NpHMe- [OJIOBHHA KOJIJIEKTOpPA COEJHHEeHa C

H:eTCi;[ 3J12KT£:;;IF€~ BBZT(;M Kﬂoeg- OJIHHM KOHIIOM KaTyILIKH, a Apyrasi —

ﬂoricl\n SJIepKTL;lH'-IeCKOIl}g" releie)paggpa ¢ ApyruM konuom. Illerkn naxonar-

cnywut nmsens. Temeparop B C B NOCTOSIHHOM KOHTaKTe ¢ KOJI-

CBOI Ouepedb IHTaeT 3JeKTpo- JIEKTOPOM, YTO MO3BOJISIET HM Herpe-

SHEpruei 3JeKTPOLBHraTesNb, NPH-  DLIBHO OTBOJAHUThL TOK, BO3HHKAIOLIMH

BOAsAMH B NBHXCHHE TOE3L. B KaTyliKe., B TeueHue xaxaoro mo-

JyNepHojia BpauleHusi KaTyIKH [eT-

KH OCYUIECTBJSIOT KOHTAKT C pa3/HYHBIMH KOHU4MH KaTYIUKH
(puc. T111.25).

C nomolbl0 KOJIEKTOPA OT FeHepaTopa MOXKHO M0Jy4aTh TOK, MPO-
XOIAIIMEA B ONHOM HampaB/eHud. BesuunHa 5TOro ToKa MeHseTcs BO
BpeMenu. Takoil M3MeHsIOUUIHCS M0 BeJHYHHE TOK OJHOTO HAaNpaBJieHHs
Ha3bIBAIOT MYJbCHPYIONIMM TOCTOSHHEIM TOKOM.

leHepaTopbl 3aBOACKOro u3rorosieHus. JlJsi MOJMyuyeHHs TOKa C
TMOMOILIBIO JTIOGOTO TeHepaTopa HeoGX0AMM HCTOUHUK SHEPTHH JJis Bpallle-
Husi reHeparopa. Tak, Hanpumep, IJis BpalleHus (IPUBOAA) MepeHoc-
HbIX T€HEPATOPOB, IPUMEHSEMbIX B MOJIEBLIX YCJAOBUSAX, HHOTA HCIOJ b-
3yercsi MyCKyJbHas SHeprHsl PYKH dyesoBeKa. [[Is npuBOAa KPYyUHbIX
reHepaToOpPOB CJAYKAT IUAPOTYPOHHEI, MAPOBBIE MAUINHLI HJIH JBMraTeau
BHYTPEHHEro cropaHus. B sKopsX GOJIbIIHHCTBA THIIOB T'€HEPATOPOB
3aBOJICKOTO H3TOTOBJIEHHSI HCIIOJIB3yeTCs He OfHA, a4 HEeCKOJIbKO Ka-
Tyulek. B 3ToM ciyyae B reHepatopax NMOCTOSTHHOTO TOKa ylaercst ofec-
[EeYUTh MEHbUIYIO MYJbCALMIO BeJHYHMHBI TOKA, T. €. ¢le]aTh TOK [OYTH
NOCTOSIHHBIM O BeJHYHHE,

B aBtomo6uabHOM renepatope (puc. II1.27) nns monyuyenus no-
CTOSIHHOTO TOKa HCIOJIb30BaH KOJMJIEKTOD, COCTOSIIUA HE U3 ABYX, a U3
MHOTHX CeKTOPOB. ITOCKOJIbKY LIETKH HOBOIAT K KATYIIKaM 3J1eKTpo-
MarHUTa MOCTOSIHHHIN TOK, KAXJBIH MOJIIOC MarHUTa BCErja OKasbiBaeT-
cst INGO CeBepHbIM, JIHGO I0KHBIM. ['eHepaTopsl TAKOTO THIA TPHUMEHSIOT-
Ccsl P JyroBO# 3/1eKTPOCBapKe Ha MOCTOAHHOM TOKE H BO MHOTHX ApY-
rUXx ciayyasix, Korja HeoOXOJHM MOCTOSHHBIA TOK.

B GosiblIMHCTBE COBPEMEHHBIX EHEPATOPOB BMECTO MOCTOSIHHBIX
MAarHUTOB HCIIOJIB3YIOTCS SJEKTPOMAarHHThl. MarHuTHele noss, cosja-
BaeMbIe TAaKUMH 3JIEKTPOMarHUTaMH, JOJ/DKHBI UMETh TOCTOSIHHBIE TOJIO-
ca HEN3MEHHOH MOJISIPHOCTH. DTOTO, OXHAKO, HETb3sl NOCTHYb NPH MHTa-
HIM KaTylleK 3/JeKTPOMarHHTOB (MX Ha3bIBAlOT OGMOTKaMH BO30yxIe-

62



Puc. I11.29. CoBpeMeHHBIE 5JIeKTPOreHEPATOPHl HMEIOT
obrekaeMyio (GopMy H OTHOCHTENbHO HEGOJblUHME Pa3-
MepH. O3TOT TreHepaTop, BpallaeMblii NapoBO# Typ-
6uHOM, crnocoGeH OGeCNeYyHTb  3JeKTPOCHAGXKeHHe
ropoga c HacejeHueMm 200 000 uenosex.

HHsI) TepeMeHHbIM TOKOM. Ec/u OOMOTKH BO3GYKIEHHSI 3JEKTpOMar-
HHTOB MOJKJ/IIOUHTb K KOHTaKTHBIM KOJIbLlAM TeHepaTopa MepeMEHHOTO
TOKa, TO MOJIOCHl 3/eKTPOMarsura OyLyT MeHSTbCA MecTaMH (FOXKHBIH
6yZeT CTAaHOBUTLCSA CEBEPHBbIM, a4 3aTeM CHOBA IOXKHBIM).

B ofbuHBIX TeHepaTopax MepeMelHOro TOKa, TaK e Kak U B reHe-
paTtopax IOCTOSIHHOIO TOKA, CEBePHbIil M IOKHBIH TMOJIOCHl 3JE€KTPO-
MarHuTOB BO30YK/IEHHA JOJIXKHbl COXPAHSATb CBOE MOJIOXKEHHe HEeH3MeH-
HbIM. B CBfI3M ¢ 3THM IPHXOJHUTCS HCIONb30BaThb ONpPCAENEHHbIE CPEJ-
CTBa, YTOOBI NMHUTATb 3JE€KTPOMATHHTHI NOCTOSIHHbIM TOKOM. Jlss 3TOTO
MOXHO BOCIIOJIb30BaTbCS OTHEJNbHBIM TeHepPaTOpOM, BbipabaThbiBaIOLIUM
[IOCTOSIHHBIH TOK, HJIM Ha OLHOM SIKODE PasMeCTUTb IKOpHble OOMOTKH
IBYyX TeHepaTOpPOB.

MHTEPECHbLIE CAMO/JEJIKM
HsrotoeneHue M MCnonbsoBaHue raibBaHoOMeTpa

Bocnosbayfitech HeGObUIMM KOMIIACOM, KOTOPbIH MOXKHO H3TO-
TOBUTb COIVIACHO OMUCaHHIO, NMpHBeleHHOMY B § 4. Ero mepeBsiHHOe OcC-
HOBaHHe JOJ/KHO ObITb pasMepoMm mnopsinka 4 x 4 cm. Breipexbre u3
TOJICTOTO KapTOHA JBa TaKHX NMPSAMOYTONBHHKA, YTOOH AJMHA KaXKAOTO
U3 HMX Oblla paBHA JUIHHE JEePeBSIHHOIO OCHOBAHMS, a WHPHUHA TaKOH,
yTo6R Kpail KapTOHHOTO MNPSIMOYTOJIbHHKA HAaXOAWJCS NPHMEPHO HA
3 mm BpllIe HIVIBI Komnaca. Hakselite sTH KycKH KapToHa Ha GOKOBbIE
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CTOPOHBI OCHOBaHH$l TaK, KaK 3TO
noxkasano ua puc. I11.30. Hamoralite
BOKpYT Komnaca npumepuo 40 BHT-
KOB OOMOTOYHOTO MPOBOAA NHAMET-
pom 0,5 mm. s Toro ytobn He 3a-
KpbIBaTb CTPEJKY Komraca, Jydiie
BCero 20 BHTKOB HaMOTaTb C OXHCH
CTOPOHBI OT CTpeskH, a apyrue 20
BUTKOB — ¢ Jpyroii. Ha stom 3a-
KaHUYHUBaeTCs H3TOTOBJEHHE Tallb-
BaHOMeTpa. .
Puc. I11.30. Cavomennbubiil ranbBa- BosbmuTe  KycOK  KapTOHHOH
HOMETp pearupyer Ha npoxoismuii TPYOKH IHaMeTPOM OKoJo 2,5 cm H
yepe3 Hero sJeKTPHYECKHH TOK.  jjuHO# 6,5 cm. Hamorafite Ha Tpy6-
Ky npuMepHo 100 BUTKOB H30JIUPO-
BaHHOTO nposoza auamerpoMm 0,5 mm. CoeqvHuTe ABa KOHLA HaMOTaH-
HOH KaTyIIKH C JBYMS BHIBOJAaMH KaTyUIKH rajbBaHoMerpa. Pacnosio-
KHUTe KaTYHIKy M raJlbBaHOMETP Ha PacCTOSIHUM mopsika 45 cm Apyr
oT Zpyra. Beenurte B KaTyuiKy CTep>KHEBOH MarHHUT. Temepb BABHTIaiiTe
U BhIBHTaHTe MaruuT. YTo MPOHCXOANUT CO cTpesnkoi Komnaca? [louemy?

KoHTponbHble Bonpockl

1. KakoBo HasHaueHHe rajanbBaHoMmerpa?

2. Kak nepemena nosioca, BABHraeMOro B KaTYIIKY CTEPKHEBOTO MAaruwTa,
BJMsIeT Ha JABHIXKEHHWE CTPeJKH rajbBalomerpa?

3. [loueMy npu ABHXKEHHH CTE€PKHEBOTO MarHHTa B OTBEPCTHU KAaTYIUKH B Hell
BO3HHMKaeT 3. A. C.P

4. B KaxoMm HanpaBJeHHH ABHKYTCS 3J€KTPOHH B CJyuae NepeMeHHOTO TOKaP

5. Uem orinyaercs mepeMeHHBIH TOK OT NOCTOSTHHOTrO?

6. Kak HasblBaloT 4KC/I0O NMEPUOJOB NepeMEHHOro TOKa, NMPHXOASAIIHXCH Ha
OHY CeKyHAY?

7. B uem pasnnume MexJy KOJJEKTOPOM H KOHTAKTHHIMH KOJBIAMH TeHe-
patopoB?

8. B KakoM mnosoxeHMH OOMOTKH AKODS NPH BPalleHHH reHepaTopa MoOJy-
gaeTcss Haumbospmas 3. 4. C.P

9. Tlepeyncnute pasiWyHBe BHABI 3HEPr'HH, HCNOJL3yeMble A5 BpalleHHS
reHepaTopoB.

10. Kak cospaercs MarHuTHoe IoJjie B aBTOMOGHJIBHBIX FeHepaTopax?

9. APYTME UCTOYHMKU SJIEKTPOSHEPTUM

CraTHuecKoe 3/eKTPHYeCTBO. BeposATHO, KaXKAOMY M3 Bac XOThb
OJHAK/Hl NPHUIIOCh HCIHITATh 3JIEKTPHUECKHH ylap, KOCHYBIUKCh JBep-
IIbl aBTOMOOMJIsI, KOTJla Bbl XOTeJH BEIHTH 13 MalKHb. OueHb BO3MOXKHO,
YTO TaKOl yaap Bbl NOJNYYHJIH, COHJf C Pe3SHHOBOrO KOBPUKA M KOCHYB-
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Puc. II1.31. Ecau notepers rpeGewok Ky-
COYKOM ILEPCTH, TO OH NPHOGPETeT 3JeKT-
pHyecKHi#l 3apsil B pe3ysabTare Iepexona Ha
Hero 3JeKTPOHOB OT LIEPCTSIHOH TKaHH BO
BpeMsi HaTHpaHusl. B cayuyae mnpHKocHOBe-
HHS 3apsKeHHLIM rpeGelKoM K KJIOuKaM Gy-
Maru OHHM NPHUTSHYTCS K HEMy H TNOBHCHYT Ha
HeM. ['peGeok, HMewILHA OTPHLATENbHIH
3apsii, OTTaJKHBaeT 3JEKTPOHbI, HaXOAs-
mpuecst B GMHxKafilleM K HeMy yroJke 6yMax-
KH. OTH 3JIeKTPOHBl NepeMellaloTcsl K Aalb-
HeMy KOHIy GyMa)KKH, H OTPHLATEeJbHO 3a-
pSXKEeHHHIH rpeGelloK NpHTArHBaeT K cebe
TIOJIOKHUTENbHO 3apsiKEeHHbIH yroJok 6yMmaru.

[IHCh KOTO-HHOGYAb, BCTPETHBIIErocss BaM Ha NyTH. [lpuudHOf STHX
yIapoB fIBJSETCS CTATHYECKOe 3JIeKTPHYECTBO.

Korza Bbl e1eTe B aBTOMAILKHE, Ballie TeJO0 HENPEPLIBHO TPETCs O MOo-
AYWKH CHAEHHs M CNHHKH. BelencTBYe 3TOTO TpeHHs Balle Tel0 MOXKeT
nproGpecTu craTHiecKu sapsi. Korza Bhbl Kacaerech JBepH aBTOMAILIH-
Hbl, STOT 3apsiji «NepecKaKUBaeT» Ha JIBepb H Bbl OLLYLILAETe 3/1EKTPH-
yeckuil yzap. To e camoe NMPOHCXOAMT, KOTJa Bbl MPOXOJHTE MO
PE3HHOBOMY KOBPHKY; NpPH TPEHHH BaIIHX MOJOIIB O KOBPHK Balle
TeJO 3apsikaercsi. Korma Bbl KOro-HHOYIb Kacaerech, IPOHCXOIMT
nepefaya NpuoGPETEHHOTO BaMH 3apsja APYToMy 4YeNOBeKY.

CraTnueckoe 5/IeKTPHYECTBO BO3HHKaeT B pe3yJbTaTe B3aHMHOIQ
TPeHHs] MEXAY ABYMsi PasJHYHbIMH HeMeTa/JIHYeCKHMH MaTepHaJ/laMy,
HasbIBaeMbIMH H30JTOpaMU. Bosblas yacTb H30/SLHOHHBIX MaTepHa-
JIOB SIBJISIIOTCSI HEHTPa/ibHBIMH. DTO 03HAYAET, YTO B KAXKAOH yacTHLE Ta-
KOTO MaTepHajia COAEPKUTCS OJHHAKOBOE YHCJIO MOJIOKUTENbHBIX U OT-
pHIlaTeJbHBIX 3apsiioB. Ecin Mexay ABYyMs pPasiHYHBIMH MarepHanamu
BO3HHKAET TPEHHE, OJUH H3 MaTepHasOB JIMLIMTCA YacTH CBOMX 3JEKT-

Puc. I11.32. O6a  cTeKJSTHHBIX Puc. II1.33. ToaBeweHHbI# CTEKASH-
CTEPXKHS HAaTepTH KYCOYKOM IueJ- HbIH CTepXKeHb HATePT KYCOYKOM Me-
ka. llenk ymansieT 3/7eKTPOHH C xa. Crekso OTGHpaeT 3JEKTPOHB Y
OBEPXHOCTH  CTeKJa, cooblas Mexa, Gnarogaps ueMy OHO mnpHoGpe-
eMy noJoxHTeJlbHH# 3apsp. Ilo- TaeT OTpPHUAaTeJbHHI 3apsn. [pyro#
CKOJNBKY 00632 CTepXKHS HMeIoT CTEKJISIHHHIA CTepXKeHb HaTepT lueJ-
NOJIOXKHTEJNbHBIH  3apsil, OHH OT- KOM, B pe3yJbTaTe yero HMeeT IIOJIO-

TaJKHBaT ApPYyr Aapyra. JKHUTeJbHHIA 3apsa. [IBa crepxkHs, 3a-

psXeHHble HEONHHAKOBLIMH 3apsilaMH,
NPUTATHBAOT APYr Apyra.
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Puc. 111.34. Mouauns siBAsleTcss OOHMM H3
NpOSIBJIEHH# CTAaTHYECKOro 3JeKTpHUecTBa,
TpeHne, BO3HHKaAIOIlee MeXIy MeJKHMH Ka-
neibKaMu B 06Jakax, NIPHBOAHT K TOMY, UTO
06/1aK0 3apsKaeTCsl CTaTHUECKHUM 3JIeKTpHue-
crBoM. Korna 3apsn o6naka cranoBuTcs 10-
CTaToOYHO 6ONbIIHM, HAYHHAeTCs pas3psal Ha
3eMJi0. DTOT Pa3psill CTaTHYECKOro 3JeKTpH-
yecTBa MeXAy 06GJaKOM H 3eMJefl CONpPOBOXK-
NaeTcs THTaHTCKOM APKO#H BCIBIIKOA H OF-
Jy WIHTENbHBIM TPOXOTOM, T. €, MOJHHeH H
FPOMOM.

punus, sulupbic uepenayt k Apyromy. Marepuas, Ha KOTOpPBIH neperusia
4acTb YYXKHUX 3JIEKTPOHOB, NpHOOpeTaeT OTPHULATENbHEIH 3apsil, a Ma-
TepuaJ, MOTEPABIUMH 4acTb CBOHUX 3JIEKTPOHOB, NPHOGPETAET MOJOXKH-
TeJbHBIA 3apAA. Korna s/1eKTPOHBEI NepecKakHBAaIOT OT OJHOTO TeJa
K JpYyroMy, Mbl BUIUM HCKPY ¥ omyuiaeMm yaap. [loBeneHue sapsiioB cra-
THYECKOTO 3/JIeKTPUUYECTBA MOXKHO CPaBHHTb C fIBJEHUSIMH MarHETHU3MA.
Kak oTmedasoch Bhille, OfHOUMEeHHbIe MaTHUTHBIE [IOJII0CA OTTAJNKUBAIOT-
cs, a pasHouMeHHble npursarusaiorcs. [logo6HO 3TOMY B ciiyyae crartu-
4eCKOTO 3/JEeKTPHYeCTBa pa3HOMMEHHBble 3apsibl NPHTATHBAIOT JpPYyT
Ipyra, a ojHOMMeHHble — oTTankuBaioT (puc. [11.32 u [11.33).

Ipo6aembl, co3gaBaeMble MOSIBJeHHEM CTaTHYeCKMX 3apsjoB. Bo
MHOTHX CJy4yasiX BO3HHKaIOT CTaTHUeCKHe 3JeKTpHueckue 3apsasl. Mx
B3aHUMOJEHCTBHE MOXKET NPHUBOJITL K BeCbMa HEIPUSATHBIM MOCTEACTBH-
fiM. ABTOlMCTepHa, NepeBo3silas OeH3UH, NPHOOpeTaer 3apsifl HU3-3a
TOrO, YTO GEH3HH BO BPeMsl TPAHCIOPTHPOBKH ObeTcs O CTEHKH aBTO-
LMCTEPHB!, a ILHHBI TPYTCA O NOPOXKHOe MOKPHTHE. B pesysabrare Ha-
JIHUUSl CTaTHYECKOIO 3JEKTPHUECTBA MOMKET ITPOCKOUHTb HCKpa, OT KO-
TOPOH, B CBOIO OuYepeib, MOXKET BCIBIXHYTb OeH3MH. s TOro 4ro6bl
NpefoTBPATHThL 0Opa3oBaHHe CTaTHYECKOTO 3JeKTpPHuecTBa, Ha BCeX
aBTOLMCTepHaX JJa OeH3MHA 3aKpeleHbl LENM HJIH JEHTH, KOTOpble
BO BpeMsl TPaHCIOPTHPOBKH BoJouyaTcsl Mo 3emJe 3a‘MawuHo#. Ilpu-
BOJHbIe BpaIllalollvecs PeMHH, HCMOJb3yeMble B IPOH3BOJCTBEHHOM 060-
PYLOBaHHH, TaKxe MOTYT NpHoOpecTH craThHdeckuil sapai. Koraa Ta-
KHe PeMHH NIPUMEHSIOTCS BO B3PLIBOOMACHBIX NOMELIEHHAX, HeoOXonii-
MO 3a3eMJATb (T. €. COEAUHATb C 3emJed) JeTalH, Kacarmollnecs 3THX
pemueil. Takoe 3a3emjieHne obecrneynBaeT CTeKaHHe 3apsifa H, CJIeo-
BaTe/bHO, NPeJOoTBpallaeT BOSHHKHOBEHHE HCKPbI, KOTOPas MOXKET BHI3-
BaTb B3PbIB.

Hcnosnb3oBanne craTuueckoro aiekTpuuyectBa. CrarHueckoe 3JeKT-
pHYECTBO HAXOAMT psA BaxkHbIX npuMmeHeHuii. Illupoko uaBecTeH, Ha-
npuMep, rasoBeifi saektpodunbtp (puc. 111.35), ncnosnpsyemsit ass
ylajleHus NbUIM U AbIMa U3 BosAyxa. IlnarsHble IETKH C ILETHHOH H3
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Puc. I11.35. D1eKTPODHILTP COAEPKHT ONHH KOMIJIEKT MJa-
CTHH C CHJIbHBIM OTPHUATENbHBIM 3apsSIOM H BTOpOﬁ KOMII-
JIEKT TAaKHX Ke IJACTHH C CHJAbHBIM TIOJOXHTENbHBIM 3aps-
JOM. YacTHUb NBJIH  HJIH JbIMa, TMpOXOoAs CHadajla MHMO
OTPHLATENbHEIX IJAaCTHH, NPHOOGpPETAOT OTPHLATENbHHIH 3a-
psd. 3aTeM 3TH YaCTHIB NPOXOASAT uepe3 KOMIJIEKT IJia-
CTHH, 3apAXKEHHBIX CHJIbHBIM TNOJIOKHUTEJNBbHBIM 3apA00M.
OTle.laTeJIbHO 3apAXKEeHHbIe 4YaCTHLUbl NPHUTATHBAKOTCA K IO-
JIOXKHTEJNbHBIM IIJTACTHHAM.
| —NOTOK BO3IyXa; 2—3arps3HeHHbIH BO3LyX; & —He3arpsi3HeHHbI®
yacTHUbI; 4—nepdOpHpPOBAHHAS NJACTHHA IJII pAaBHOMEPHOTO MOCTYnLe-
HHSI BO3IyXa; 5—HOHH3aTOp (3apsAKaWOUWHA YacTHULI); 6 —3apsXeH-
Hble YaCTHUbI; 7 — NOJIOXKHTEJbHO 3apsiXKeHHble YaCTHUbI; &8 —O0CaXKIeH-
Hble 4YacCTHUbI; 9 —UYHCTHIH BO3AYX; 10 —o6muiz BHOD CcOOGpPaHHOro
anekTpoduabtpa; //—13000 6 MOCTOSIHHOrO TOKa K MPOBOJIOY HbIM
NpOBOXHHKaM HOHH3atopa; [2—6 000 ¢ NOCTOSIHHOrO TOKa K MOJIOMH-
TEJIbHO 3apsiKeHHbLIM MJacTHHaM; /3—oOT ceTd nutaHus 127 ¢ mepe-
MEHHOTO TOKa; [4--6JIOK NHTaHHA (HCTOYHHK BBLICOKOTO HAMpsiKeHHH);
15 —nblIeCGOPHUK.
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Puc. II1.36. 3axkeHHas
CIMYKa BbIleJIseT JOCTaTOYHO
Tenna, 4To6bl TOJYYHTb OT
TepMONaph HeKOTODHHA TOK.

f71aCTHKA CHUMAIOT NYLIUHKH C OJeXJbl
Gsaronaps TOMy, 4YTO B pe3yJbTare Tpe-
HHUSl LIETHHBl O TKaHb BOJIOCH LIETHHEI
3apsKaloTCsl 3NEKTpUUecTBOM. 3epHa ab-
pasuBa 4acTO HAHOCATCA Ha LIKGOBaJb-
Hble JIEHTbl IPH MOMOMIM CTaTHYECKOro
3/IeKTPUYECTBa. DTH 3epHA MpeJBapHUTeb-
HO 3apsKaloTCs 3JeKTPHYECTBOM B OueHb
CHJIbHOM 3JIEKTPOCTATHYECKOM TIoJie. 3a-
psixKeHHBIE OTYpLEBHIHbIE 3epHa aGpasuBa
Npy HAHECEHUM HA JIEHTY pacloJararmrcs
NepreHAUKYAAPHO ee noBepxHocTH. [loka
OHM HaXOAATCA B TaKOM IOJOXKEHHH, WX
NPUKJIEUBAIOT K JeHTe. Kpas 3epeH BecbMa
OCTPB!, YTO J@eT BO3MOXKHOCTb OGECIIEUHTh
HeOoOXOLUMble TEXHHUYECKHE XapaKTepHCTH-
KH [JIH(POBANbHOH JIEHTHI.

Tepmonapa. Eciu ckpyTHTb  KyCOK
KOHCTaHTaHOBOH NPOBOJNIOKH C KYCKOM
CTa/IbHOH TIPOBOJIOKH M TOAOI'PETb MECTO

COeMHEHHN A CIIUYKOH, TO B 3TOM MeCTe 6yneT co3J/1aBatbCsad 3. I. C.

(puc. 111.36).

Ecan K cBOOGOJAHBIM KOHIIAM CKPYYEHHEBIX IPOBOJIOK NPHCOEIHHUTL
rajbBaHOMETP, TO €ro CTPeJKa OTKJIOHHTCS.

Puc. II1.37. OnHo u3 npuMeHeHH# TepMONaphl CBS3aHO C

€€ HCIO0JIb30BAHHEM B yCTPOHCTBE aBTOMATHYECKOrO peryJu-

pPOBaHHWA NONA4YH TONJIMBA B ra3oBoil neud. 3agauedl TakKoro

pery/upoBaHUs SIBJSETCA NOANEPKAHHE ONHHAKOBOH TeMIle-
PaTypel B OTalJIHBaeMOM IIOMELUEHHH,
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CoennHenne IBYX pasHOPOAHBIX
MeTaJ/lJIOB, [03BOJSIONIee MONy4aThb
3. 1. C. NPH Harpese, HasLIBAETCH
TepMonapoi.

Tepmonapbl Hcnosnb3ytoTCs  AJs
M3MepeHHsl BBICOKMX TeMIepaTyp.

Coennnenue (cma#l) IByX TakuX Me-

TaJ/J0B, Kak IJIaTHHAa M HPUAHUH,

nomewiaeTcsi B HarpeBaTeJbHHIA

3/1eMeHT. DJIEKTPOJBIKYIIAS CHJIA,

co3jaBaeMasi MpU HarpeBe MecCTa coe-

IMHEHUA [BYX pas/H4YHbIX MeTaJl-

JoB, 6yner TeM OoJblle, UYeM Bhille

Temneparypa, A0 KOTOPOH Harpero

mecto cnad. [lpn moakioyeHun K

TepMonape raJbBaHOMeTPa ero CTpes-

Ka OTKJ/ONSETCA [POIMOPLHOHAILHO

Temneparype HarpeBa. Takum o6pa-

30M, N0 MOKA3aHHAM TaNbBaHOMETPA p.. |1 38  gorosmexTpnaeckil
MOXHO CYIHTb O TemIepatype. Hs- SIIeMEHT.
MepuTeJbHbIH M[pHOOP TAKOro THMa

Ha3bIBAETCH [HPOMETPOM.

B aBromaTHYecKHX rasoBbIX [e4aX TepPMONaphbl HCHONB3YIOTCA IJA
OTKpBIBAHUS W 3aKPHIBAaHHA BEHTW/A, PEryJUpYIOEro mojady rasa.
3anajbHUK ra30BOfl [OPENKH HarpeBaeT MecTO COefHHEHHs ABYX pas-
JIMUHBIX METaJJIoB — cnaii Tepmonapsl. [Ipu u3MeHeHHH TeMmmepaTypbl
B KOMHaTe CIellHa/bHbIH HACTeHHBEIH TepMOMETP 3aMblKaeT 3JeKTpH-
YecKylo lelb, U TOK, CO3/aBaeMblii TepMOMapoH, IPOXONUT yepe3 00-
MOTKY cosieHousa (puc. 111.37). ConeHous oTKkphiBaeT rasoBrifl KiamnaH.
Kak To/bKO TemmepaTypa B KOMHATe JOCTUIaeT YCTAHOBJIEHHOH BeslH-
YHHBl, HaCTEHHBIH TepMOMETDP Pa30MKHET 3JIeKTPHUYECKYIO LieNlb X COJIEHO-
Ul 3aKpOeT ras3oBLIH KJamnaH.

doTtoanekTpuyeckuii mpubop. Hekotoprie Marepuanbl, Takue, Kak
Kaluf, HATPUll U Lle3ui, nol AeHCTBHEM CBeTa HUCIYCKalOT He(OoJblloe
KOJIHYEeCTBO 3/1eKTPoHOB. Matepuasnbl, ofiajaioliye TaKUM CBOHCTBOM,
Ha3bBAlOT (OTOYYBCTBUTEIbHLIMU U UCIOJMB3YIOT B (JOTO3/IEKTPHUECKHX
anemeHTax. @oroasekrpudeckuit anement (puc. I11.38) comepxur
H30THYTYIO MJIACTHHKY, NOKDHITYIO (DOTOYYBCTBUTENbLHLIM MaTepHaJoM
(katon). B6mu3u nyiacTUHKH CMOHTHPOBAH META/NMYECKHH CTepXKeHb
(aHon). U crep:keHb, U N/1aCTHHKA NMOMeEIIEHbl BHYTPb FepMETH3UPOBAH-
HOTO CTeKAsiHHOro Gasona. Korpa miacTuHka ocBellaercsi, U3 Hee
BBIIESIOTCS 3/1€KTPOHBL. TaK Kak 3JeKTPOHbI SIBJSIOTCS OTPHLLATE/b-
HBIMH YaCTHILAMH, TO OHU YCTPEMJISIIOTCS K TOMY MECTY, [Jie PacroJoxKeH
NO/NIOKHUTeNbHBIA 3apsan. Eciu cTep:KeHb NpHUCOeNHHEH K IIOJNOKHUTE/b-
HOMY 3a:KUMy 6aTaped, TO OH IIPHTSITMBAET 3/IEKTPOHHI, BbLUIETAIOLLHE
n3 mjacTuHkH. Yem sipue cBeT, Najaloluil Ha NMJIACTHHKY, TeM GoJbLie
8JIeKTPOHOB OHa HCIyCKaeT.
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Puc. I11.39. DkcnoHoMeTp comepxutT (oTo-
9J1EMEHTBl M HCIOJIb3YETCs [PU yBeJHUYCHHH
dororpaduit. Ha dorosnement rnonagaer
cBeT oT (ororpaduyeckoro yBesuyutens. Ha
npu6ope 5KCIIOHOMETPa NOKA3bIRAETCS KOJH-
YyecTBO CBeTa, NAjaIoLIEro Ha 3JEeMeHT. SKc-
NIOHOMETP NpPOrpajgyupoBaH C TAKUM pacye-
TOM, uTOGBl NIOKa3blBaTh B CEKYHAAX BpeMms
BBIEPXKKH, HEOGXOLHMOM NPH JaHHOM yBeJH-
yeHHH. DOTOIKCNOHOMETPHl NPUMEHSIOT TaK-
xKe 1npH QOTO- U KHHOCBHEMKE,

CrocoGHOCTb CBeTa C031aBaTh IOTOK 3JEKTPOHOB B (hOTO3JNEKTPH-
YecKHUX 3JIeMEHTAaX MOXKeT ObITh HCNOJNb30BaHA sl MHOTHX UeJeH.
IToutu BO Becex cayuasix (GOTO3JEMEHT MOXKHO HMCINOJb30BaTh COBMECT-
HO C YCHJIUTEJIEM TOTO MM WHOTO THNa. biaromapsa stomy dorosnement
MOXKeT OBbITb TNpHMEHEH JJisi yrpaBJjeHus paboTOH, Hanpumep, ABHUra-
TesI, OTKphiBawouero asepu. Koraa KTo-u6o NPOXOIUT MEXKIY HCTOY-
HHMKOM CBeTa H (OT03/1eMEHTOM, NIOTOK 3JIEKTPOHOB Ha MI'HOBEHHE Mpephl-
Baercsl. Y CUJHUTE/NbHAs CXeMa MOXKET ObITb CKOHCTPYHPOB&HA C TAKHM
pacueToM, YTOObl B MOMEHT IpeKpalleHu s 3JIeKTPOHHOIO IOTOKA HAYMHAJI
paboTaTb JBUrarteslb, OTKPHIBAIOMIUH JABEpH.

DoT03/1EMEHTEl HCIIONB3YIOTCS B YCTPOHCTBAX TPEBOXKHOH CHTHAJIH-
3aluy, YCTPOHACTBAX, YIPABJIAIOMINX OCBETUTEIbHBIMY CHCTEMAMH, a TaK-
JKe /sl YOpPam/JeHHss MHOTHMH THIIAMH pasjuuyHbIX MaimuH. OQHHUM M3
BeCbMa paclpoCTPaHEHHHIX MPUMeHeHUH (OTO3/eMeHTa SABJSETCS €ro
HCIOJb30BaHNE B KaueCcTBe H3MEpUTeNsl CBETOBOro noroxa (puc. 111.39).

CenleHOBbIN 3/ieMeHT. VI3B/ieUb 5HEPTHIO U3 COJHEUYHOIO CBETa IIbITa-
JIUCh MHOTUe uszobperaresu. IlpumeHeHMe cesleHa NO3BOJSET JOCTHYD
370i1 Lenu. CelleH ABJsIETCS OJHUM H3 MarepHasoB, KOTOPLIH HCIyCKaeT
3JIEKTPOHBI MOA JeficTBreM cBera. CesieH HCIOMIb3YeTCs B TaK HashiBae-
MOM «coJHeqHoM 3semeHTe» (puc. 111.40). Korpa uckycerBennelff uiau
COJIHEUHBIH CBET NaJaeT HAa MOBEPXHOCTb CeNeHa, UCIONb3yeMOro B COJl-
HEYHOM 3JIEMEHTe, TAaKOH 3JIeMeHT IeHepupyer 3. I. c. Mcnonb3oBanue
pAlla COENMHEHHBIX MEXAY COOOH COJIHEUHBIX 3JIEMEHTOB IIO3BOJISIET
NOJTYYHTb CPaBHUTENBHO GOJIbIIOE KOJWYECTBO 3Hepruu. Taxue sie-
MEHTBHI MOTYT Ha#TH MHOT'OUHCJIEHHbIE IPUMEHeHHUsI NIOBCIOAY, IJe MHOTO
COJIHEYHOTO WJ/IM HCKYCCTBEHHOTO cBeTa. Tak, COJIHeYHble Garaped Hc-
MOJIb3YIOTCSI B YCTPOHCTBAX M3MePeHHs] HHTEHCUBHOCTH CBETa, YCTPOMCT-
Bax aBTOMATHYeCKOTO YIpPaBJeHHs OCBEeTUTEJbHBIMH CHCTEMaMH H BO
MHOTHX JPYIUX YCTpPOHCTBax.

IMonyuenue 2. 1. c. npu nomomu gapnesusn. OueHb HeGOMbIIHE 3. 1. C.
MOYXHO TIOJIYYUTb OT HEKOTOPHIX THIIOB KPUCTA/JIOB, HAXOASILIUXCS IO

70



naBjeHHeM. Tak, Hampumep, KBapl, ecjH
€ro C:KMMaTh NPHU MOMOWU JABYX MeTasJu-
YeCKHX IJIaCTHH, cosjaeT 3. I.c. Ecau K
N/1aCTHHAM NOAKJIOUHUTH OY€Hb YYBCTBHTEJb-
HBIH H3MepHTe/NbHbI) Npuéop, TO OH I[IOKa-
’eT BeJIMUHHY 3. A. c. Uem Gosible JaBieHue
Ha KpHCTa/1, TeM OoJsblie 6ygeT 5. 1. C.
Cnoco6HOCTb KpucTasaa co3faBaThk 3. A. C.,
KOTJla Ha HEro OKashiBaeTcs AaBJieHHe, U3Be-
CTHA TIOJ| Ha3BaHHEM IMbe303JEKTPUUECKOrO
aexTa.

Ibe3o03ryKocHHMATeNb, HCHOJb3YeMblii B
2JIEKTPUUECKOM  DNpoUrpsiBaTese. XOPOIIHM Puc. 111.40. Tpocreitmni
NPAMEPOM  HCTIONB30BAHHS [bE303JIEKTPUYE-  yayeputens LHTEHCHBHO-
ckoro addekTa MOKET CJAYXKHTb MbE303BY- CTH CBeTa.
KOCHUMATe/Nb, HCHOJb3yeMbll B 3JeKTpO-
npourpeiBatese. B TakoM 3BYKOCHUMAaTese YCTAHOBJIEH KpHCTaJ/
CETHETOBOH COJIM, COeIMHEHHbIH C WIJIOH Tak, KaK [0Ka3aHO Ha
puc. 1I1.41. Ilpu nBuXKeHUH HIVIBI BHOJL GOPO3AKH TI'paMIlIaCTHHKH
oHa BHGpUpPYET. DTHU MNepeMellleHliss UIJbl 06YCJIOBJIEHB HEeOOJbIINMH
HepoBHOCTAIMH Goposnku. KoseGaHus onpenessitoTcsi HWHTEHCHBHOCTBIO
U XapaKTepoM 3BYKOBHIX KoJsieGaHuil, JiefICTBOBABHIMX Ha MJIACTHHKY
BO BpeMsl €e M3rOTOBJIeHHS, KOrJa NMPOH3BoJH/Iach 3anuch. [1ocKoMBKY
UrJa coelHMHeHa C KDHCTaJIOM, KoJeGaHUe, Mepefawlneecs Hrjie, Ol
Hee mepefaeTcss Kpucraany. Takum o6pasoM, Ha KpUCTaLT JeHCTByeT
nepeMeHHoe jaB/eHue. DTU KoneGaHus NaBJ/ieHHs! BBI3LIBAIOT NOSIBJIEHHE
Ha [be30KpUCTaJIE OUeHb HeOObIIO M0 BeJHYHHE MeHsollelcs 3. 4. C.,
KOTOpas MOJAeTCs Ha BXOJA YCHJIUTeNs 3JIEKTPONpPOUrpLIBaTENs. YCH-
JIUTENb YCUJIUBAET 3. [. C., CO3[aBaeMyI0 KPUCTAJJIOM, [IOCJIe Yero IPOM-
KOTOBOpHTeJb BHOBb NpPeoOpasyeT 3/JeKTpUYeCKHE HMIYJIbChl B 3BYKO-
Bble KoJeGaHus.

Kpueman

Memanauyecnue

NAACMUNbI
Hena NpobBonoyusie
86180081
K yeunumenwo

Puc. 111.41. Brewnu#l BUA M NPUHIHI yCTPOHCTBA MNbe303BYKOCHKMMaredisl. HC-

N0JIB3yeMOro B 3JIEKTPONPOHTPHIBAaTENNX. [IPH IBUXKEHHH HIAB BJOJbL GOPO3LKH

rpaMmJIacTHHKH Hrja BUGDHUPYeT W 5TH BHOPAUMU NepefaloTcsi MeTalJHYeCKHM

MAacTHHAM, MEXAY KOTODHIMH NMOMeIlEeH NLe3oKpucrads. B pesy/ibrate BuGpauuit

KPHCTaJJl MCIBITBIBAET faBJleHKe N TeHepUpyeT MeHsiomeecss Hanpsmkenune. OHo
NofaeTcs Ha BXOA YCHJIHTENS 3JEKTPONPOHTPHIBATES.
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Ibe3omukpoton. Ipyroii cro-
co0 HCNONb30BaHHS  Ibe30KpH-
CTal/10B AJd TOJydeHus 3. M. C.

CBSI3aH C HX IPUMEHEeHHeM B 1be30-

mukpodoHax. Takue MUKPODOHLI

HCINO/IbL3YIOTCSl B CTYAUAX Bela-

TeNbHBIX CTaHLUMH, a Takke B
CHCTEMAX yCWJeHHs B3BYyKa, Ko-
TOPBIMH  O0OpYLYIOTCS KOHUEpT-
YcnoBHoe 0603HaueHHe 3BYKOCHHMa- Hble 3a/bl, CTaiMOKL W  3aJbl

e cobpaHuii.

Korna .KTo-HHGYAb TOBOPHUT B MbE30MHKPOGOH, 3BYKOBHIE BOJIHbI
najalT Ha Nbe30KPHCTal1 MUKpodoHa U cxKuMaloT ero. [lpu momorin
Nbe30KPHUCTaN/a NPOUCXOAUT Npeobpa3oBaHKle SHEPTHH 3BYKOBBLIX BOJIH
B cJ1a0blil 3/1EKTPHUECKUH TOK. DTOT HeGOJBLINOA TOK 3aTe€M MOCTYMaeT
Ha yCHJINTE/b, KOTODBI JenaeT ero JOCTaTOYHO CHJBHBIM, UYTOObI
ofecneyuTh HOPMaJbHYIO pPabOTy TPOMKOTOBOPHUTEJS.

Konebanus kpuctaana Korjaa K mape miacTuH, NMpHKATHIX K IIPO-
THUBOIOJIOXKHBIM CTOPOHAM TNbe30KpHUCTasIa, IPUK/IAALIBAETCS MepeMeH-
Hasl 9. A. C., KPUCTaJI1 HaYiHaeT BUGPHPOBaTh, T. €. B HeM yCTaHAaBJIU-
BaioTcsl Kojebanusi. Yucso 3Tux KoseGaHui B CeKYHAY OTHYaeTcs 6ob-
ILIMM MOCTOSIHCTBOM. ITO IIOCTOSIHHOE UHCJIO KoJieGaHHH Ha3bIBAETCsl
4acTOTOH KpHUCTaJJa U B OCHOBHOM OIpelessieTcsl TUIIOM KPHUCTaslia u
ero pasmepami. Taxkue KpHCTa/ibl OOEYHO BHIPE3AIOTCH W3 KBapla H
HaXOAAT NPUMeHeHHe, HanpuMep, B anmnaparype BelllaTe/EHbIX CTAHIM,
TJle TIOCTOSIHCTBO YacTOThl UIPaeT OYEH™ BaXKHYIO POJb.

TonausHbIA 21eMeHT. YueHble W HHMKEHEPD! OCTOSIHHO HILYT HOBBIE
MeTO/bl MNOJIyYeHHs1 3JeKTpHYeckKod sHepruu. MHorja B mnosysabeIThIX
paborax Ia/eKoro NpoIIOro OHU CAy4aiHO HAXOAST HE OUeHb 3DeJble,
HO BecbMa IJIOHOTBOPHBIE HIEH H, BOCHOJBb30BABIIHCH COBPEMEHHOH
TeXHUKOH HCC/IeN0BaHHUS, CO3/12I0T YCTPOHCTBA, 3aBOEBHIBAOUINE BCeol-
ee npusHanue. Tak, Hanpumep, cJAoXKHJIach CyAb6a HeIaBHO CO3[aH-
HOTO TOIJIUBHOTO 3JIeMeHTa, OilpaBJaBLIEro Bo3JjaraBlivecss Ha HETO
najgexapl. OH BbIpabaThIBAET 3/IEKTPHIECTBO C HCKIIIOUUTENBHO BLICOKHM
K03phULUEHTOM [NOJe3HOro JeliciBus, jocrurawomum 85% (xoad-
(GULHEHT NOMEe3HOTO AeHCTBHS Jydmleil COBPeMEHHOMH 3JeKTPOCTaHIHH
napotypOuHHoro tuma jocruraer Juwb 40%). Ilepsas mnpocrefiwas
MOJIeJIb TOILTMBHOTO 3/1eMeHTa Obia NMOCTPOeHa aHTVIMYAaHHHOM ¥ UJbs-
moM ['poyom eme B 1839 r. 3a mpomeauie ¢ Tex mop rofsl B paGorax
HAaJ TOIJIMBHBIM 3/IEMEHTOM y4YacTBOBAJ/M MHOTHe yuyeHble, OfHAKO JIHIIb
HeJlaBHHE MHCCJEeJOBAHUSA TO03BOJMJIU INPEBPATUTh 3TOT 3JEMEHT B TO
COBeplIeHHOE YCTPOHCTBO, KOTOPOE ABISAETCH 3PPEeKTHBHEIM HCTOUHHKOM
SHepTMU JJI KOCMHYeCKHX Kopabsefi. CxemMa OJHOTO M3 BapHaHTOB
TOIIJIMBHOTO 3JieMeHTa u3o0paxkzHa Ha puc. [11.42.

B nmokazaHHOM Ha cXeMe TOIJIUBHOM 3JIeMeHTe NPH XHUMHYECKOM coe-
IWHEHHH KHUCJIOpoJda M Bojopona obpasyercs Boja. B xozme atoro mpo-
Lecca 0cBOGOXKIAIOTCS 3JIEKTPOHBI, IOTOK KOTOPHEIX HANpaB/eH OT OTPH-
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Puc. I11.42. T'enepaTtop 3neKTpHYeCKOH 35Hepru¥ B BUJE TOIJIUB-
HOro sJieMeHTa.

LlaTeJIbHOTO 3JeKTPOJa K BHelHeMy 3axumy. BoasHoll nap, o6pasoBaB-
lwuiica B pe3y/bTaTe COeIUHEHUs BOLOPOAA C KHCJOPOIOM, NOCTymaeT
B KOHJEHCATOP-H3Jydyaresb, TAe Nap OTAaeT TeNsao, KOHIEHCHPYSACh
B Bofy. Hacoc nepekaunBaer Boxy B 6ak /51 BOJb, a cenapaTtop OTZe-
JIfieT OT Hee H3OLITOUHLIH BOJOPOJ, Hamnpas/sieMblfl B BOLOPOAHLIH nart-
pybok TomIuBHOro 3Jjementa. ONHUM K3 [IPEUMYILIECTB TOIJIHBHOTO
5JIEMEHTA 3TOTO THMA ABJSIETCA TO, 9TO [IPH €T0 NPHMEHEeHHH B KayecTBe
HCTOYHHKA MHTAaHUS [J/15 KOCMHYeCKOro Kopabas Boxa, BolpabaThiBae-
Masi 3JIeMEHTOM, MOXKeT OBbITb HCHOJb30BaHAa AJf yIOBJETBOPEHHS MOT-
pe6HOCTEll KHIIaKa KOCMHYECKOTO Kopabnsi, B TOM YHCJ/e U [JA NHTbA.

MHTEPECHbLIE CAMO/EJIKH

1. MonyyeHHe cCTaTHYECKOro aNeKTpuyecTBa

Hapexbre 6ymary KycoukamH H [OJIOKHTE UX Ha IVIaLKYIO Jepe-
BSIHHYIO NOBEPXHOCTb. 3apsaluTe IpeGellloK CTaTHYeCKHM 3/eKTpUYeCT-
BOM, [OTEPEB ero O [mepcTsHylo TKaub. [logHecuTe rpeGemox K MeNKO
HapesaHHbIM KycoukaM Oymaru. Urto npoucxopur? [louemy?
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2. HUsrotoeneHne Tepmonaphbl

OTpexkbTe KyCOK HPOBOJIOKH H3 KOHCTaHTaHa JJidHOH 15 cm H
KYCOK CTaJbHOF NMPOBOJIOKH TaKo# ke JuHbl. [s 370l nenn nogoiiner
npososioka guamerpom oT 0,8 mo 1,6 mm. CKpyTHTE 3TH HPOBOJIOKH Ha
yuacTke InuHO# nopsiaka 4 cm. Ilopknaiounte 06a CBOGOXHBIX KOHIA
NIBYX [IPOBOJIOK K OYeHb YyBCTBUTENbHOMY Ta/bBaHOMETPY MM MHJIJIHAM-
nepMeTpy Ha HECKOJbKO MUJ/NMaMmnep, T. €. K OLHOMY M3 npuGOpOB,
npeaHa3HaYeHHBIX LI H3MEPEHUs MajbiX TOKOB. Harpefite ckpyueHHble
KOHIIEI IIPOBOJIOK 32XKEHHOH CIIMYKOH MM ra3oBoil ropenkolt. [louemy
OTKJIOHSIETCS CTpeJIKa rajbBaHoMeTpa? IlomensifiTe MecTaMH KOHIBI IPO-
BOJIOK, MOJKJIIOYEHHBIX K H3MepHTelbHOMY npu6opy. UTo mpousomio?

3. MNaroTtosseHne npocteiiero
W3MepHTENs OCBELLEHHOCTH

HocranbTe ceseHOBHIH (DOTO3/eMEHT HJIH COJIHEYHYIO Garapero.
JIIByMsl IpOBOJAMM MOAKJIOUNTE K 3JeMeHTY MUJIHaMIepMeTp (Co IKa-
go#t 0—1 unu 0—5 ma). [IpoBepbTe, MOAKJ/IIOUEH JIH HOJOXKHUTENLHLIH 3a-
XKHUM 3JIeMeHTa K IOJIOXKHUTEeJbHOMY 3aXKHMy Npubopa, 0603HAYEeHHOMY
3HAaKOM IIIIOC « -+ ». [loBepHHTe a/eMeHT JHMIEBOH CTOPOHOH K OKHY.
Cneaurte 3a noxasanusiMy npubopa. HampaseTe Ha npuGop CBeT 0T 3/1eKT-
puueckoli jsamnoukd. CpaBHUTe NOc/elHee MOKasaHUe NPHOOpa C TeM,
KOTOpOE OH JlaBasl IPH OCBelleHWH CBeTOM M3 okKHa. Ha stom npunuunmne
MOXKeT OBIThb CO3JaH NpHOOp, IpeAHasHAYeHHbIH IJ/151 HCIOJNb30BaHHS B
¢ororpacdui.

KoHTponbHble BONpoOCHI

1. B ueM COCTOHT CXONCTBO 3aKOHOB CTAaTHYeCKOTO 3JEKTPHYECTBA M Mar-
HeTH3Ma?

2. Tlepeuncante npo6ieMbl, BO3HHKAIOLlHEe B CBSI3H C HaJHYHeM CTaTHye-
CKOTO 3JIeKTPHUeCTBa.

3. HasoBuTe HECKOJbKO TNOJE3HBIX NDHMEHEHHH CTATHYECKOrO 3JEeKTpPH-
yecTBa.

4. KakoBH yc/10BHS, HeoGXooMMble NJSI NMOJY4YeHHS 3. A. C. IPH NOMOLUH
TepMONaph?

5. HasoBuTe npHMeprl NMpPHMEHEHHS TepMOIapHL.

6. IMosiciuTe paboTy GOTO3/MEKTPHYECKOro npHGOpa.

7. Tlouemy BMecTe ¢ (OTO3/MEKTPHYECKHM NPHOGOPOM OGLIYHO HCIOJNb3YIOT
YCHJHATEb?

8. Tlepeuncnute npuMepbl INpHMeHeHHs (OTO3JEeKTPHUeCKOro npubopa.

9. Kakue MmaTepuanbl HCIONB3YIOTCS B COJIHeYHOH Garapee?

10. TlpeanoxuTe HOBHIH, ellle He H3BECTHHIA CNOCO6 HCIOJB30OBAHHS COJHEY-
HOH GarapeH.

11. Kako#t MaTepnas CAyXHUT AJ15 NONYYEHHS 3. 4. C. IPH NOMOLUHN JaBJEHH P

12. TlosicuuTe paGoTy 3BYKOCHHMATeJs 3JeKTPOINPOHUTpHIBATEJIS.
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rnasa |V

OCHOBHbIE 3JIEKTPUYECKHUE BEJIMHHHBI

10. DJIEKTPOABVMMKYLLIASA CUNA U HANPSXKEHUE

Britle oTMeuasoch, YTO HalpsKeHHE CYXOro TajJbBaHHUECKOTO
aJIeNeHTa cocTaBlseT 1,5 6, a HanpsiKeHWe aKKyMYJISITOPHOH 6aTapen —
6 6. Bbl, HaBepHOe, 3HAeTe, YTO HaNpsKEHHE 3JIEKTPHUUYECKOH CeTH
B Baimem fome coctasiseT 127 unn 220 ¢. Hanps:xeHnute, cosnaBaemoe
MCTOYHHKOM TOKA, 3aBHCHT OT BEJUUHHHI 3, [I. C. 9TOTO HCTOYHHKA. Ecau
K UCTOYHHUKY TOKa Harpyska (MorpeduTesb TOKA) He MOAKJIOUEHA, TO
€ro Hamps:KeHue pasHO ero 3. A. ¢. [Ipu nonk/aroYeHUH K HCTOYHHKY
TOKA HArpPy3KH HalpsKeHHe Ha ero 3aXKUMaX CTAHOBUTCA MeHbLIe
ero 3. . C.

HanpsixeHue B 3/1eKTPHUECKON LIEMIH MOXHO NPEACTABUTEL cebe B BU-
Jle, HampuMep, Hamopa BOLbl B BOAONPOBONHOH ceTH. B GosbLIHHCTBE
rOpoJIOB MMeeTcs BOAOHAMNopHas 6aiiHs ¢ Go/bIKMM pPe3epByapoM BOIbI,
YCTAHOBJIEHHbIM Ha ee BePXYLIKe, OTKYyla BOAA MOJ HAMoOpOM pacre-
KaeTcsl 0 BOLOMPOBOJHBIM TPy6OaM, MPOJIOXKEHHBIM MO BCeMy TOPOAY H
3aXOAANMM B KaXKAblil 10M. Ec/li OTKpEITE B JJoMe KpaH, TO U3 Hero Moj
HanopoMm mnoreder Boja. Ecsu ypoBeHb Boxbl B pesepByape ymaiert,
COOTBETCTBEHHO MMOHU3UTCS M HANoOp B BOJONPOBORHOH CHCTEME.

B ssekTpuueckMX CHCTeMaX HUCTOYHMK 3/J€KTPUUECKOH SHEPTHH CO3-
JIaeT HanpsiKeHHe NOJOGHO TOMY, KakK pesepByap BOJAOHAMOpHOH OallHH
cosnaetr Hanop. Yem 6oJblie 9. . ¢. HCTOUHHMKA, TeM GoJbllIe U HaNpsixKe-
Hue, neficTByloliee B cucTeMe. DIEKTPOABIKYIIAS CHJIA, TaK Ke Kak
U HamnpsKeHHe, H3MeDAeTCsl B BOJBLTAX.

-©-

Bonsmmemp

Ycnosroe o6o3naueHnne BOJBTMETPA.
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Puc. IV.1a. CneBa rnokKa3zaHh
IPYXHHHbBIE BECHl C yCTaHOBJIEH-
HOM Ha HMX NPO3payHO#l mJacT-
maccoBoit TpyG6ko#i. B TpyGky
ONYIIEHO NMAThb CTAJbHLIX IApH-
koB. OHH CBOHM BeCOM OKas3Hl-
BAlOT NaBJIeHHe Ha INPYXHHY,
CBSI3aHHYIO CO  IIKaJo# anas
oTcyeTa H3MepseMoro Beca.dTH
IWWapHKH CO3Jal0T  JaBJIeHHe,
cMelnaiolllee yKasartedb K LEHT-
py wkaae. Ilono6Hoe nefictBue

Puc. IV.16. Ha stoM pucyHke
yKasaTe/lb NPYXHHHBHIX BeCOB
OTMyCTHJICS IOYTH 10 CAMOT0 HH3a
IWKaJbl. DTO NPOHU3O0LWIO 32 CUeT
yBeJIHYeHHs Beca NpH noGasJe-
HHH TSTH IWWAPDHKOB B IJacT-
MaccoBylo TPyGKY, 4TO COOTBET-
CTBEHHO YBEJHYHJO IaBJleHHe
Ha yYawKy BecoB. AHAJOrHYHO
3TOMy TNPH YyBeJHYEHHH 3JIEKT-
PHYECKOr0 HAMPSIXKEHHS  COOT-
BETCTBEHHO H3MeHseTcs MO0JO-

Ha BOJIbTMETP OKa3bIBaeT 3JIeKT-

puueckoe Hanpsikenue. Crpes-

Ka npubopa OTKJOHSeTCS K ce-
penHHe Kbl

JKeHHe CTPeJKH BOJIbTMETpaA.

Cosnanue aneKTPOABHMKYUIeH CHIBI. Kak HM3BecTHO, 3. 1. €. MOXKeT
co3laBaTbCsl eHepaTOpaMM, CyXHMH 3/eMeHTaMHM, 6aTapesMH, TepMoO:
napami, (OTO3/1€KTPHUECKHMMH NpubopaMH HJHM COJHEUHLIMH 3JeMeH-
Tamu. ['eHepaTopbl ABAAIOTCS HauGosiee pacnpOCTPAHEHHBIMH HCTOYHH-
KaMH 3. Jl. C. H Hanps’KeHNs 1 UCTIONB3YIOTCS B TeX C/1yYasix, KOTna Heol-
XOJIMMO MOJy4eHHe GOJbIIOrO (MM BLICOKOTO) HampsixKeHus. Barapen
OOBIYHO NPUMEHSIOTCS TOTa, KOr/a 10 KaKMM-1160 NpHYNHaM HeyL0GHO
110/1b30BaThCs TeHePaTopaMH U KOrja HeoOXOMHM IOCTOAHHLIH TOK. Ipy-
rve MeTOJpl CO3/laHUsl HalPSKeHUs HCIOJNb3YIOTCS B OTPaHUYeHHOM Mac-
wrabe B OCHOBHOM B CIleLlMa/JbHBIX CJaydYasix.

Huke nepeumc/ieHbl HEKOTOphble HanGosiee yNOTpeOUTE/IbHBEIE BeJsHd-
YHHB HANpsKEHUH, MOoJyyaeMbIX OT Pas/UYHBIX 3JEKTPHYECKHX YCT-
POHCTB.

TepMomapa . . . .« . & « 4 4 ¢ 4 4 ¢« 4 o s + & « & + . HECKONBKO
TBICSIYHBIX
ZoJied BOJIbTA

Cyxo#t smeMeHT . . . . . . 1,6 6

AKKYMYJSITODHAS 6aTaPES . + « & o o o s « s « » + « » DU 128
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TpanchopmaTop 3BOHKAa . . + . + v o v « v v v . . . .0T12100246 8
[lrencenpubie po3eTKH BHYTPHKBAaPTHPHO#N 3eKTponposoaku oT 127 1o

220 ¢
dneKTpHYECKHE INONCTAHUHH . . . . . . . . . . . . . . 105006
dnekTporeHepaTopbl Ha 3JEeKTPOCTAHUAAX . . . . . . . 105006
JluHuM sjekTpOmepenauyH Ha JOajdbHHE paccrosHus ., . . 110000 é u

6oJee

HUcnonw3opaHue BosbTMeTPa. BosbTMeTp Hemosb3yercs IS H3Me:
peHHus 3. J. C. WIH HanpsKeHUa. Ero 3aKuMel COeIUHSAIOTCS HEMOCPEJCT-
BEHHO C IBYMS TOYKaMH, MEXKAY KOTOPBIMH Mbl XOTHM H3MEpPHUTb 3. I. C.
uau Hanpskenne. ONHH 3a)KHM H3MepUTEbHOTO NPHOOpa COeMHAETCS
MPOBOJOM C OJHOH TOYKOH 3JIEKTPHUYECKOH CXeMbl, a IPyroi#l — co BTO-
poit Touko# sToit Ke cxemul (puc. [V.2),

[Ipn BeIGOpe BOMLTMETPa HeOOXOAMMO 3HaTh, GyleM JU Mbl H3Me-
pATbL HanpsKeHHe NePEeMEeHHOro WJIH MOCTOSTHHOTO TOKa. BosbTMeTpoi
MOCTOSTHHOTO TOKA MpPH NMOAKJ/IOYEHHH K LielTd NIePEMEHHOTO TOKa BOOOIILe
He JaloT NOKa3aHHH, a BOIBLTMETPH [ePEMEHHOTO TOKAa MPH MOAKJI0Ye-
-HHH K LeNd HOCTOSIHHOTO TOKa JAloT HeNnpaBUJbHBIE MMOKa3aHHUS.

BaxHo TakxXe, 4TOObl IMIKa/Ja BEIGPAHHOTO IJIsi H3MEPeHHH BOJbLT-
MeTpa COOTBETCTBOBaJ/a H3MePsIeMOMY HampsikeHHto. Ecsin 910 Hanpsxke-
HUeE CJIUILIKOM BEJHKO AJ19 JaHHOTO BOJILTMETPA, TO OH MOXKET NePeropeTh.

s usMepeHHs HanpsiKeHHs aKKyMyJATOPHOH Garaped HampsKe-
HHeM 6 6 OOLIYHO HCTIONB3YIOT BOJBTMETD MOCTOSTHHOTO TOKAa, PacCyUTaH-
HbIfl Ha U3MepeHHUe HanpsiKeHUs 10 ¢ IpH OTKJIOHEHHH €ero CTPeJKH Ha
Bclo mKany. Ecau B JaHHOM cjydyae B3SIT HM3MEpHUTEJbHBI Nputop
co wkanoit 0—200 ¢, To HaNpsI)KeHHe aKKYMYJISTODHOH Gartaped, paBs-
Hoe 6 6, BbLI30BET He3HAUHTEJNbHOE OTKJIOHEHHE CTPesNKH mnpuopa H
GyleT TPYAHO OTCUMTATb TOYHYIO BENHYHHY HamnpsiKeHus. BosbTmerp
co mKranoit 0—1 ¢ He CMOKeT U3MEePUTb HampsiKeHue 6 6, U BKIOUEHHE
sTOoro npubopa Ha TaKoe HanpsKeHHe CKOpee BCETO BhIBENET BOJBTMETP
U3 cTpos.

[Ipu H3MepeHUH MOCTOSTHHOTO TOKa HEO6XOAUMO o6parnath BHUMaHHe
Ha MOJIAPHOCTH BKJIIOUEHUA BObTMeTpa. OIUH H3 3a%UMOB BOJILTMETDPA
MapKHpYeTcsl 3HAKOM «--» M HHOTJa OKpaIlMBaeTcsl B KPAaCHBIA IIBeT.
DroT 3a3KKUM NpUOOpa Ha3bIBAETCS NMONOKUTENBHBIM U COEIUHSAETC MPO-
BOJIOM C ITOJIOKHTEIbHEIM 3a’KUMOM 6ataped. [Ipyro# 3akum BOJIbTMETPA
COeIHHsIeTCs TIPOBOJIOM C OTPHHATENLHEIM 3aXKUMoM Oataped (puc. 1V.6).

Puc. 1V.2. Ilpu M3MepEeHUH HaANPSKEHHS B

3JIEKTPHYECKOH CeTH OJHH U3 3aKHMOB BOJBT-

MeTpa COeLHHSIETCA C OJHHM MNPOBOLOM JH-
HHH, a APYro#f — C APYrHUM NPOBOLOM.
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Puc. IV.3. Ikana BoabtMerpa. [eneHuss Ha
WKanax NPHGOPOB HAHOCST NO-pa3HOMy. YKa-
3aHHOe NOJIOXKEHHe CTPeJIKH NpHGopa coOTBeT-
cTByeT HanpskeHHio 111 ¢ mepemMeHHOro Toka.

Puc. 1V.4. HMamepenne HanpsukeHHs

aKKyMYJSITOPHO# GaTaped 1npH 1O-

MOWH BOJbLTMETPA CO wKamoi 0—
25 6.

Puc. 1V.5. 3nekTpuueckass cxema, CcoO- | +

OTBETCTBYOLlasi COeNHHEeHHAM, I[0Ka3aH- —

HbiM Ha puc. IV.4. Ha cxeme naHm ycia0B- _
Hble 0603HAuYeHHs BceX ee 3JEMEHTOB. T

Puc. IV.6. U3aMepenue wnanpsxke-
HAa Garapeii.
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B 60/1bIIHHCTBE KHUJBIX JOMOB UCIIOJb-
3yeTcsi MepeMeHHbI TOK C HanpsXeHHeMm
220 unu 127 . [losromy ans usmepe-
HHsl HalpsiKeHHs B LUTENCEJbHOH po3eTke
Heo6XOAUMO UCMOJIb30BATh BOJBLTMETP Ile-
pemMeHHOro Toka co mkanoi 0—250 ¢ uin
0—150 6 (puc. 1V.7). ITonaprocte 3axu-
MOB y npuGOPOB INEePEeMEHHOr0 TOKa He
yKasbiBaercs. BOJBTMETP NOAKJIOUaeTcs
HEeNMoOCPeACTBEHHO K IITENCe/]bHOH PO3eTKe,
IpuyeM MPOBOA OT OHOTO 3aXKHMa BOJBT-
MeTpa BCTaB/sleTCs B ONHO OTBEpPCTHE po-
3eTKM, a NMPOBOJ OT JPYTOro 3axKuma Ipu
6opa — B apyroe otBepcthe. CylecTByoT
yHHBepCalbHble H3MepHUTe/bHbE NPHGOpEI
(puc. 1V.8), KOTOphIE MOXHO HCIO/IB3O-
BaTb /s HM3MEPEHUH  3JeKTPHUECKHX
BeJIMYNH KaK HA [ePeMeHHOM, TaK M Ha
nocrofHHoM Toke. Ha kopnyce npu6opa
[IOKa3aHO, K KAKHUM €ro 3a:KuMam Heol-
XOMMO [MOJKJ/I0UaThCcs B cllyuae H3Mepe-
HUH Ha MepeMeHHOM U MOCTOSIHHOM TOKaXx.
Takue npuGopbl OOBIYHO MMEIOT HECKOJIb-

Puc. IV.7. HcnoabsoBanue
BOJIbTMETPa NEPEMEHHOr0 TO-
Ka 0Js Hu3MepeHHs Hanps-
XKEHHS B HACTeHHOH wrTen-
CeJbHOH pO3eTke

KO pas/IMuHbIX MKaJl, Bblél/lpaeMbIX C NOMOIIbIO NMepeKkaoyarenst, CMOH-

TUPOBAHHOrO Ha Kopmyce npuéopa.

MpuHuun paGoTs H3MEPUTENLHOrO NPUGOPa C NOABHIKHOM KAaTYILKOM.
B 60/1bIIKHACTBE C/1y4aeB NOCTOSHHLIN TOK H3MepsieTcs npuGopaMH ¢ noj-
BIKHOH Karyuwkoil. MsMepuTenbHbIH NpuGop ¢ NOABHKHON KaTyUKOH
yacto HasbBatoT npubopom JI'ApcoHBa/iii B 4eCTb 3HAMEHHTOTO (paH

Puc. 1V.8. Vuusepcanbubiit

H3MepHTeNbHBIHA NpuGop Iast

H3MepeHHS HaNpSKEeHHs Ie-

PEMEHHOr0 M INOCTOSIHHOTO

TOKOB, a TaKxke COINPOTHB-
JeHH

1LY3CKOro (usuka, koropwidl eie B 1882 r
NPENIOXKHU/I KOHCTRYKLHUIO TajJbBaHOMETPa
¢ NOABUXKHOH Karyiikoil. Pabora mpu6opa
OCHOBAaHA Ha B3aUMOAEHCTBUH CHJ MEXIY
KAaTYIUKOH M MarHUTHbIMA MOJIIOCAMH.

Korna mocrosnubli TOK OpOXOAUT 4e
pes MpOBOJIOYHYIO KATYUIKY, BOKPYI Hee
CO3MaeTCA MarHUTHOE [OJe, HMelollee ce
BEPHBIH H 0XKHBIH nosiockl. Hampapienue
MarHHTHOTO NOJA KaTylWKH MOXHO Ofpe
JeNuTh [P [OMOUIY Tak HAa3bIBAEMOIro
«opasuJia npaBoil pyku» (puc. 1V.9).

Tak kak kaTyuwika nojBelieHa MeEXIY
N0/t0CaMH  MOJAKOBOOOPA3HOr0  Marsura
(puc. 1V.10), To oma mnoBopauyuBaercs
Tax, 4TO ee CeBepHblli MnoJioc Mpub/IH-
’KAETCA K I0XKHOMY, a IOKHBIH MoJdioc npu-
TATMBACTCS K CEBEPHOMY.
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Puc. IV.10.

Cunbl
OTTa/lKHBAHHS, BO3HHKAIOLUIHE MeXIy
o6TeKaeMOH TOKOM KAaTyLIKOH H IOJIO-
caMH MarHuTa, nosopaunsaioT ee. Ecau
rOK B KaTyluKe YBeJHYHBAeTCs, yCH-
JUBAeTCs H €ee MarHuTHoe moJge. 3a
CYeT 3TOr0 KaTyllKa [OBOpayHBaeTCs

NPUTAXKEHHA H

Ha GoabwWwH# yroda,

yCHIEHHEM  B3aHMONEHCTBHS MeXAy

noJlcaMM  KaTyWKH M  MarHura.

Crpesnika NMOKa3bIBaeT Ha WiKaje BeJH-

YHHY W3MepsIeMOro HaNpsKEeHHS HJIH
TOKa.

4T0 006YyCJIO0BJEHO

Puc. [V.12, TloCTOSIHHBI# MaruuT H3-

MepHUTENBLHOr0 NpuGopa ¢ NOABHKHOM

pamkofi. 31ech NO0Ka3aH IOCTOSHHLIH
MarHuT, uMewlHui GopMy KoJabua.

80

Puc. IV.9. Ecan nanpubl npasoit py-

KH, OXBaThIBas KaTylIKy, HanpasJe-

HBl 110 TOKY, TO OTOTHYTHI## GOJIbLIOH

najen ykasbiBaeT B CTOPOHY KOHIA

KaTyIlKH, COOTBETCTBYIOLIEro CeBep-
HOMY TIOJIIOCY.

Puc. [V.11. TloaBuXHEI# 3JEeMEHT H3-
MepHTENbHOro NpuGopa HOJXKeH GHIThb
oueHb Jerok. B HeMm ncnonbsyercs me-
TalJuyecKass paMKa, ¢ TNOMOWbIO KO-
TOpPO# JocTHraeTcsi GHICTPOE 3aTyXa-
HHe KoJeGaHHH KaTyLKH NIPH ee OT-

kjioHennn. CleBa noKasaH NOAWHI-
HHK, Ha KOTOPHIH ONHpaeTCss HHXK-
HHA KepH.



KoHCTpyKUHS H3MepUTe/NbHBIX MNPH-
6opoB nocTosiHHOro Toka. [lojBikHast
KaTyllKa H3MEepUTeNbHOTO Ipubopa
J1'ApconBans mpencrasisier coGoi He-

CKOJIbKO BUTKOB H30JIHPOBAHHOH mpo-

BOJIOKH, HAMOTAHHBIX Ha paMKy Hu3

anomunus (puc. IV.11). Pamxa Bb-

NOJIHAETCS] M3 aNIOMHHHUSA, 4YTOGH Clie-

JaTb KAarTyIUKy KaK MOXHO Jerye,

Karymka mnomeriaercss Mexay MHOJIO-

caMH O4eHb CHJILHOTO NOCTOSTHHOTO Mar-

HHTa, NPHYEM OHA MOJBEILUBAETCs Ta-

KM 00pasoM, 4TO MOXKeT CBOGOJHO IO-

BOPauuBaTbCH BOKDYT CBOeH OCH. Ha .. IV.13. Buewnni sz
BepXHell M HIDKHel 4aCTAX PaMKH 33~  ponyrmerpa, B KOTOpOM  Hc-
KDEIJIEHb!l CTajJIbHbIE KEPHBI, YJICP2KH- noab3yercs NOABHXKHAS CHCTe-
BaloLlHe PaMKy B araTtoBbIX NOAIIMMHM- Ma B MaruuT (puc. IV.11 n
Kax, Grarogaps 4eMy oHa MOXKET MOBO- 1V.12).
pauuBaTbCS, MOYTH HE HUCHBITHIBAS Tpe-

Hua (puc. IV.11, cneBa). Ha karymike 3akpeluieH TakxKe JeIKHH yKa-
sareslb — CTpPeJKa H3MepUTeJbHOro nputopa, nepeMelarolascs OTHO-
cutesqpHO mKanel. CHupajbHad TpPYKUHA CTPEMHTCS BO3BDATUTh
CTPeJIKY B HYyJIeBOe II0JIOXeHHe Ha LUKaJje.

Ycnokoenne noxumHON Katywixkn. [lofBikHasi KaTyllka H3MepH-
TeJIbHOTO NpuGopa pacrosaraeTcs MeX1y MOJICaMU MOJKOBOOGPa3HOTO
Mar{ura, mOpHYeM IM0J HeGOMBIIAM YTJIOM K TopuaMm moJiocoB. Kak
TOJIbKO TOK HayMHaeT o6TeKaThb KaTyIKy, OHAa HaYWHaeT [I0BOPauHBaTh-
CA MEXIY IOJI0CAMH IIOCTOSIHHOTO MarHuTa. ¥ToJi MOBOPOTa KaTYIUKH
onpefiesisieTcsl CUIOH, ¢ KOTOPOH MarHUTHOE MOJie KaTYUIKH B3aUMOJeH-
CTBYeT C IIOCTOSIHHBIM MariuToM. UeM cu/bHee TOK, IPOXOAAILKH Yepes
H3MepUTeNbHBI NpUGop, TeM GOJIbIe OTKIOHEHHE KaTyIIKH M CTPEJKH.

IlockonbKy noABHKHAasA KaTyll-

Ka yCTaHOBJIEHA Ha [OJAIIUIHHUKAX,

TO IPU OTKJIOHEHUH OHa MOXKeT KO-

JebaTbcsi MOJOGHO MasATHUKY. [las

3awumsl TOr0 YyTOOhl [PENOTBPATHTb TaKHe

npubopa KoJieOaHHA KaTyUKH, NPHMEHSIOT

pasJUYHBlE METOAbl  «YCIIOKOEHHSI»

Karymku. HauGosee ynoBJeTBOpH-

Lobabosnoe Te/IbHBIM METOJOM TaKOro poja sB-

conpomubaenug JISIeTCsl METOJ, OCHOBAHHBHIH Ha HC-

Puc. IV.14. Tlocnenosarenpuo ¢  [OIb30BAHHH ~ KOPOTKO3aMKHYTOTO

TNOABHKHOM KaTylKO#H H3aMepHTe b- BHUTKA — aJlOMHHHEBOH pamKu. Ecin

;‘gg‘:m:gggoga BBK“'O‘*agTﬁC" p06a-  qpoBosiouHasi Karymwka — npu6opa
. . 3

B hocasmroTIBIENe O0OTO  jaoTana a_anOMIANERYO pai

Ky, TO NpH JBHXEHHUH KaTyUIKH B

PH KOpnyca H3MEPHTENbHOTO MpPH-
Gopa. MarHuTHOM IIOJiIE B pamMKe HaBoO-

4 3ak. 2618 81




AUTCH 3JeKTpHYecKH#l TOK. HaBoauMblfi MArHUTHBEIM TIOJIEM 3JIEKTPHU-
yeCKHH TOK B paMKe uMeeT TaKOe HallpaBJieHHe, YTO OH CO3JaeT CBOe
MarHuTHOe IoJe, IPOTUBOJEHCTBYIOLlee ABHXKEHHIO KaTymKu. bJaro-
Iaps 3TOMYy KaTrymka GbICTpo ycrokauBaercd. /s yCcTaHOBKH yKa3a-
TeJsl W3MePHTEeJNbHOro npubopa Ha HYJIeBOe JeJieHHe LIKANbl UCMOJIb-
3yeTcsl mpHcHocoO/ieHUe, Ha3plBaeMoe Pery/IsiTOpOM YCTAaHOBKH HYJS.
ATtuM npuUcnocobIeHHEM MOJNb3YIOTCSA 0 BKJIOYEHHS NMpuGopa B CXEMY.

BoabTMeTp MOCTOSIHHOTO TOKa. BOJBTMETp IOAKJIIOUaeTcsl Hemo-
CPeJCTBEHHO K JIBYM TOYKaM CXeMEl, MeXK/Y KOTOPbIMH H3MepsieTcsl Ha-
npsikerue (puc. 1V.2). ITockonbKy nojgBiKHAA KaTylIKa OGbIYHO UMEET
HeGOJbIIOe YHCJIO BUTKOB, TO €e HeJb3sl MOJAKJ/I0YaTh HENOCPEACTBEHHO
K MCTOUHHUKY HANpsKeHHs, TaK KaK B TOM CJIydyae uepe3 Hee MOHIET
CNUIIKOM OOJIBIION TOK, W B pe3yJbTaTe 3TOT0 KAaTYIIKa I[epPeropur.
JI15t TOro 4ToGEl YMEHbIUUTh TOK Y NOJNYYHUTh NIOKa3aHus npudopa B npe-
JeslaX ero WKaJbl, NMOCTeA0BATENbHO C KaTYIIKOH BKJIIOYAeTCsl COMpO-
tuBneHue (puc. [V.14). D10 compoTHB/ieHHE YBeJMYUBAET [UanasoH
H3MepeHHUIl BOJBTMETpa.

Ilpu uaMepeHuu HanpsikeHUsl B GOJIbIIMHCTBE 3JMEKTPUYECKHX CXEM
HeoOXOJMMO HCHOJIB30BaTh BOJLTMETP, KOTOPHIH He OYAeT CHJILHO Ha-
rpyxatb cxemy. MameputesnbHbiii nputop, o61ajaomuil HeLOCTaTOYHO
GOJILIINM CONPOTHUBJEHHEM, OTOMPAeT OT CXEMBl 3HAYUTEJbHBIH TOK,
B pesyJibTaTe Y4ero CHHXKAeTCsl HalpfkKeHHe B CXeMe H, CJefoBaTelbHO,
npu6Gop He MOKaXKeT TO HalpsKeHHe, KOTOPOe JeHCTBYeT B CXeMe, KOrJa
OH K Helf He MOAKJIOUeH. B CBA3K C 3TUM KeslaTeabHO NPUMEHSTh BOJMbT-
METPBl ¢ GOJIBIIUMH 100aBOYHBIMH (TOC/ENOBaTe/]bHBIMH) CONpPOTHBJIE-
HUSIMH, TOCKOJIbKY Torza He GyNeT HapylueH OObIYHBLIH peKUM paboTHI
CXEMBL.

H3amepuTeabHbIH NMPUOGOP MepeMEeHHOr0 TOKAa C MOJBHMHOH KaTyiil-
koil. Ecau u3MepuTenbHbIH NPUOOpP MOCTOSTHHOTO TOKA C MOJABHMKHOM
KaTyIIKON BKJ/IIOYHTb HENOCPEJCTBEHHO B IleMb NEPEeMeMHOI0 TOKa, TO
cTpenka npubopa GyJeT JHIb TOJIBKO BUOPHPOBATH; TAK KaK IepeMeH-
HBIfl TOK CHauaja MPOTeKaeT B OJHOM HaNpaBJeHUH, a 3aTeM —B APY-
rom, NpUyYeM CMeHa HanpaBJeHHH IPOHCXOAHT ObICTPO, TO NpHGOP He
ycHeBaeT pearnpoBaTh Ha 3TH KoJebaHus.

JIns u3MepeHHsl HANpsKEHUs NePeMEHHOIO TOKAa HU3KOH 4acTOTHI
MOXKHO HCII0JIb30BaTh NPHOOP MOCTOSIHHOTO TOKA COBMECTHO C YCTPOH-
CTBOM, HA3LIBAEMBIM BHINPSIMUTENEM. BhINpAMHUTENb, KOTOPEIA MBI Gy 1eM
asyuath B § 29, npeBpamiaer nepeMeHHbIH TOK B NOCTOSIHHBIH, TaK 4TO
JaHHBIH HM3MEpHUTEeNbHBI [OpUOOp CMOXKeT paboTaTb B MNOAXOASIINX
IJIsS HETO YCJIOBUSAX.

dddexkTHrHbIe 3HAYEHHS MePeMeHHOTo TOKA M NepeMeHHOro Hamps-
®enus. Kak nepeMeHHBIH TOK, TaK U NepeMEHHOe HAIpsKeHUe MEeHSIIOT
CBOIO BeJTHUHMHY IO Mepe TOTO, KaK 3JIeKTPOHHBIH MOTOK HAapacTaeT OT
HyJs 10 MakKCHMyMa, a 3aTeM CHOBa crnajaer fo HyJas. KosauyectBo
SHEPTHH, NOJTyYaeMOH OT IePeMEeHHOr0 TOKa B eJHHHIY BpeMeHH, OT-
JIMYAEeTCsl OT KOJIMUECTBA SHEPTHH, NOJYYaeMOH OT COOTBETCTBYIOMIETO
HOCTOSIHHOTO ToKa. IToCTOAHHBIH TOK OOBIMHO CO31aeT HEU3MeHHOe [0
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Be/MYKMHe HamnpsiKeHHe, B TO Bpems
KaK TepeMeHHBIH TOK HeNpephIBHO
H3MEHSIET HaNpsKeHHe OT HYJs 0
MaKCHMaJbHOTO 3HAUEHUs, a 3aTeMm
o0paTHO O HYyJ.

B cBsI3® ¢ 3TUM BO3HUKaeT HeoO-
XOAHUMOCTb onpefeseHus 3ppeKTus-
HOTO 3HAueHWUsl HaANpSKEHUs Iiepe-
MEHHOTO TOKa. PacueTs! [I0KA3bIBAOT,
uto 3¢peKTUBHOe 3HaueHHe Hamps-
JKEHUs1 WM TOKa B cJydae HepeMeH-
Horo Toka paBHo 0,707 OT Makcu-
MajbHOrO 3HaueHus (puc. 1V.15).
Wsmeputenbibie npubopsl NepemMeH-
HOrO TOKa MPOrpagyHUpoBaHbl TaKUM
006pasoM, UTO CUHUTHIBAeMble C HHUX
NIoOKa3aHus sIBJAsIOTCS 3hheKTUBHEIMH
3HAUeHHIMH HU3MepsIeMOTro Hallpsixe-

Marneumasshoe 3nayewue

+700 4
70 T Ipperxmubroe 3uave-

T N\~ ~ue, pabroe 0,707 om
T MaKCUMANLHOZD

3 r

g 1

R0

a Ippexmubnoe

E 3Haqenue, pabroe
0,707 om maxcu-
70 T3 azmReEo N/

=190
MarcumasisHoe 3Haenue

.}

Puc. IV.15, KpuBasi, noxasnBaio-
mas M3MeHeHWE BEJHUMHH M Ha-
npaBjieHdss TepeMeHHOro TOKa B
TeueHHe OJHOro MNepuoja, Tpej-
craBasier coGoit cuHycoupy. Ha
KPUBOHl yKasaHbl MaKCHMa/JbHOe H
9(pbeKTUBHBlE 3HAYEHHUS HaNpsKe-
HHsl, KOTOPble NOCTUIAIOTCS ABaXK-
IBl B Te4eHHe KaxJAOro Mepuoja.

HUS HAHM TOKa. DTO O4eHb BAXKHO, IOCKOJNBKY 3(PeKTHBHOEe HaNps-
JKEHHe [M03BOJSIET ONpPENeNUTh BeJHYUHY BrlpabaThiBaeMOH SHEpTHH.
[lepemeHnHslil TOK ¢ 3ddekTHBHEIM HanpspkeHueM 100 6 BeipaGaThl-
BAeT TO K& KOJIHUECTBO SHEPTHH, 4TO M [TOCTOSIHHBIE TOK HAMpsi:KEeHHEM
100 6. DbdexkTHBHOE 3HAUEHHE BeNHYHHBI NEPEMEHHOTO TOKA 3KBHBa-
JIEHTHO TAaKOH BeJMYMHE IMOCTOSIHHOTO TOKAa, NPH KOTOPOH BhIpaGaThi-

Cmpenna

Tpymuna

HenodBuwreid
Aueman

Puc.

(V.16.
NpUGOP C NOABUIKHBIM JTHCTKOM.
Korpa katywxka npuGopa o6Tte-

Wameputenbublil

KaeTcsl TOKOM, MeXIy JIByMs
CTaNbHEIMH JHCTKAMH  BO3HH-
KajoT  CWUJB  OTTaJKHBaHHA,
OnuH JHCTOK HeNojBHXKEH, a
Jpyro# Moxer BpamarbCsi BO-
Kpyr cBoeii ocu. IIpn npoxox-
JeRdY Yepe3 KaTYLIKY TOKa MOJ-
BHXKHBIH JTHCTOK OTKJIOHSIETCS.

4*

BaeTCs TaKoe XKe KOJIMYeCTBO 3SHEprHH,
KaK H B IIepBOM caydae. 3mepuresns-
Hble NPHOOPHE! MEPEMEHHOr0 TOKa, Kak
NpaBuJIO, NMpOrpagyupoBaHsl B 3ddek-
THBHBIX 3HAYEHHAX H3MepsieMBIX Be-
JIUYHH.

W3mepurenbrblil npuGop ¢ MOIBHK-
HbIM JHMCTKOM. Brbie orTMmeuasnocs,
UTO H3MePHUTEe/bHBIH NMPHOGOP C MOABUK-
HOH KaTywKo#l pa6oTaer TOJNLKO Ha
MOCTOAAHIOM TOKe. JI1si TOTO 4TOGBI
MOXKHO OBLIO MOJB30BaThCS TAKUM MPH-
0opoM Ha IepeMeHHOM TOKe, ero HeoG-
XOJUMO CHAOIUTb  BBITP AMUTENbHAIM
ycrpoiictBoM. [isi  u3MepeHusi mepe-
MEHHOI'O TOKa HH3KOH 4YacTOThl O6bIY-
HO TpUMeHseTcss MNpHGOp, INOJYYHB-
DA Ha3BaHHe H3MEPUTEJbHOTO [PH-
fopa C MOABUKHEIM JHCTKOM. B Takom
HU3MEPHUTEIbHOM TNpUGOpe HCHOJb3YeT-
Csl UMJIMHIpHYECKasl KaTyluka, B KO-
TOPOH pacHoJIOXKEHBl  JIB8 CTAJIbHbIX
JucTKa (puc. 1V.16).
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Onun ¥3 JHCTKOB HENOJABHXKEH, a BTOPOH MOXKeT IOBOPauMBATHCS
BOKPYT cBoell ocH. ITOABMXHBIA JIHCTOK COEAMHEH CO CTPEJOYHBIM YKa-
saresem npubopa. Korma npubop MOAK/IOUEH K CXeMe, MO KaTyliKe
OPOXOJMT TOK M CTa/JbHBbE JIHCTKH HaMarHHYuBatoTcs. [loABHMKHBIH ©
HEMOJIBHKHBIl JIHCTKH HAMarHU4YMBAIOTCS TaK, YTO HX OJHOUMEHHbIE
[OJII0Ca PACloJIaraloTcsl ONUHAKOBO: B BepXHel M HHXKHEH 4acTH JIUCT-
KOB. IIOCKOJIBKY OJHOMMEHHBIE TIOJIOCA OTTAJKHMBAIOTCS, MOJABHUMKHBIN
JINCTOK [I0BOPAuMBAaEeTCs, U PacCTOSIHHE MEXAY HUM U HEIOJBHKHBIM
JucTKoM Bospacraer. OJHOMMEHHBIE [10J1I0CA HA JUCTKAX PacroJiaratorcs
APYT MPOTHB ApPYra U B TOM CJy4ae, KOrja IO KaTyllKe IPOXOJHUT Nepe-
MEHHBIH TOK, TaK 4TO CTpej]Ka yKasarels OTKJIOHsercs. Ilpu orcyr-
CTBMM TOKAa B KaTYIUKE JIUCTKH NPH TMOMOILU CIHPaJbHON NPYKHUHBI
yaepKuBaloTcs OMM3KO APYT OKOJIO Apyra.

Korma Takoii mpuGop NpUMeHseTCsl B KadecTBe , BOJbTMETPa, MO-
CJIeJIOBATEIbHO C ero KaTYWKOH BKJ/IOYaeTCs J06aBOYHOE CONPOTHBJIE-
are. OHO, KaK M B ciayyae Npubopa ¢ NMOABHKHOH KaTYLIKOH, CJIYKHT
Isi yBeJqHYeHUS JHana3oHa HU3MepeHHH BOJIbTMETpa.

MHTEPECHBIE CAMO/EJIKU

1. UamepeHue HanpameHUs NOCTOAHHOro TOKa

BosbmuTe akKKyMyJ/IATOPHYIO 6aTapeio W BOJBLTMETD NOCTOSIHHOT'O
ToKa co mkaiuoi 0—15 6. Ilogcoeaunure K BOALTMETPY [Ba H30/IHPOBaH-
HbIX TpoBoja. CoelMHHTe MONOXKHTEJNbHBIH 3aKHUM BOJBLTMETPA C MOJO-
JKUTEJIbHBIM 3aXKMMOM aKKyMYJIATOPHOH Gartaped. JIpyroil 3a:KuM BOJIbT-
MeTpa COeJHHHUTEe C OTPHUATeJbHBIM 3aKHMOM Oaraped. KakoBo moka-
3aHUe BOJbTMeTpar UTO NPOH30HIeT, ec/ii Bhl IOMEHsIeTe MECTAMH NPO-
BOJa, NOJCOeAHHEHHBIe K BOJBLTMeTpY? V3mepbre Hampsixenune Kax-
Jioro sjemeHTa 6aTape, MOACOeAHHSAS NPOBOJA, HAYLIHE OT BOJIBLTMETPA,
II0C/IeH0BAaTeNbHO K 3aKHMaM KaxAOoro sjleMeHTa. KakoBo HampsikeHue
OTIENLHBIX 3JeMEeHTOB Oarapen?

2. UamepeHue HanpameHUa B HaCTEHHOM
WTerncenbsHOM po3eTKke

Bo3sMuTe BOMBTMETP NepeMeHHOro TokKa co mkamo 0—250 g.
[ToncoenuHnTe K KaxJIOMY 3aXXHMy BOJbTMETPA IO H30JHPOBAHHOMY
npoBoy. CBOGO/HBIE KOHIEI IIPOBOJIOB BCTABbTE B IITENCEIbHYIO BUJIKY
M TOJCOeJHHHTE HX K €e LITHIPbKaM. ¥ GeJiuTech, YTO BUHTHI 3aBHHYEHBI
JI0 yropa, a IIpoBOJa He KacaroTcs APYT Apyra. BeraBbTe BUIKY B UTEIN-
CesIbHYIO po3eTKy. KakoBo mokasaHue BoJIbTMETpaA?
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3. HarotoeneHne BonbTMeTpa
C HEOHOBOM NamMnoyKoH

Marepuanbl, HeOOXOAUMBIE AJISI M3TOTOBJNEHHS BOJLTMETPA:

Conporusienue 200 000 o, 0,5 em . . . R
INortenunoMerp 500 000 om ¢ pyukoi ynpaanex-mx 1
HeonoBast namnouka tHna MH-3 A |
H3onupoBanHble NPOBOAHHKH IIJIHHOH - .. 2
MoHTaxHH# 1POBOX 1
Tpy6ka 3 H30JALHOHHOrO Ma'repnana ATHHOR OKOMO 5 1
JuaMeTp TpyGKH HOJKeH GLITh BLIGPAaH C TAKHM PacyeToM, uTOGHI
B Hee MOXKHO GHLIO BCTaBHTb NOTEHLHOMETP.

BripexbTe Kpyr KapTOHA TAkKOTO XKe JHMaMeTpa, Kak U TPyOKa H3
H30JALMOHHOTO MaTepHata. Ilposenafite B LeHTpPe 3TOr0 KapTOHHOTO
Kpyra OTBepCTHe, AOCTaTOYHOE ISl TOTO, UTOGHI Yepe3 Hero MpOXOAHJI
Baiuk mnoteHuuomerpa. IIpukiefite KapTOHHBIH KPyr K Tpy6Ke. Bh-
pexbTe c60Ky TPyOKH HeGoJbIIOE IIPONOJIroBaTOe OTBepcTHE. Pasmeps
3TOr0 OTBEPCTHS HO/KHBI OBITh TaKHMH, 4TOObl HEOHOBAsi JlaMIOYKa
6bl1a GBI JIOCTATOYHO XOPOIIO BHJHA Yepe3 Hero M B TO Ke BPEMsA He
MOIJIa BHIIACTb Yepes Hero.

[Npexkze yeM NMOMECTHTb Bce J€Tald B TPyOKy, NMPOU3BERUTE MaHKy
BceXx coelnHeHHH, coryacHo puc. IV.18. Pasmecture Bce feranu BHYTpPH
TpyOKH M YCTAHOBHUTE NOTEHIMOMETDP TaKUM 00pa3oM, 4ToObl €ro BaluK
BBICTYTIA/l Yepe3 OTBEPCTHE B KAPTOHHOM JMCKe, NPUKPHIBAIOLIEM OJHH
U3 KOHIIOB TPYGKH. DTOT KOHell TPYOKH MOXKHO 3aKPHITh Gesiofl Gymaroi,
TaK Kak 3Jiecb Morpe6yeTcsl YCTAHOBUTh IMCK LIKA/bl IS KaJluGPOBKH
BoabTMeTpa. Ha Ba/juKe IOTEHIHOMETPA MOXKHO KECTKO 3aKpPEeNmuTh
PyuKy c Oenofl uepTOl — yKasaTelsem.

[TpospauHbiM KJeeM IPHUKJ/EHTe HEOHOBYIO JIaMIOYKY K BHYTpPeHHeH
MOBEePXHOCTH TPYOKH TaK, 4TOOBl Jiamma Oblla BHIHA Yepe3 3apaHee
NpOJIe/IaHHOe OTBepCTHE B TpPYOKe.

Jas kamuGpoOBKH BOJIBTMETPA MOXKHO BOCIIOJIb30BaThCS CYXO# Gara-
peeii, npenHasHauyeHHOH A/l AHOAHOTO THTAHUA PaJMONPHEMHHKA, HJIH
HCTOUYHVKOM [TMTAHHSI, CO3/IAIOMIUM HECKOJBKO PA3/IHUHBIX HAID IXKEeHHH.
IIpu pab6ome c¢ 8osnbmMemMPOM
6y0bme sHuMamenbHbl, ROCKOAb-

Ky ncnoav3yembie HANRPANHCEHUS

00cmamouHo 8biCOKW W MO2YM

8b138aMb CUAbHOLE 3JAeKmpuue-

cikuii yoap. Ilpu usMepeHMH HaNps-

eHUsi BaKHO uH30eraTb KOHTaKTa C

saxkumamu npubGopa. B caydae He-

noab3oBanus 90-¢ Garaped MJIs1 aHOA-

HOTO [HTaHMs TPHEMHHKA TOAKMO-  p.. [y 17  Bogprwerp c meo-
uyhuTe K ee 3axkuMaM JBa KOHUA HOBOH aMIOYKOf.
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Pesucmop
0,5 6m

UmencenstHple XKOHYb)
=
MormaxHaa cxema Bossmmempa

¢ Keowobod NamnoyKoL

HeornobBas
NaMnoIKa

Pesucmop
200«

HAcnbimamensHsie KOHYb!

Nomenyuomemp
500 «

INexmpuyecKar Cxemo

Puc. IV.18. MouTaxHast H 3JeKTpHYecKas
CXeMa BOJIbTMETPa C HEOHOBOH J1aMIOYKO#.

npubopa. YCTaHOBHTe pYYKy IOTEHLHOMeTpa B TaKoe IOJIOXKe-
HUe, TPU KOTOPOM HEOHOBAsl JIAMIIOYKA TOMbKO HAaYHHAeT CBETHThbCH.
Ec/iy JlaMnouka npofoJizKaeT CBETUTbCS, KOTJa KOHIb Hallero BOJLT-
MeTpa NMOJKJIOYeHb], NOBOpaYMBaliTe pyuKy NOTEHLHOMETPa [0 TeX MHop,
TIOKa CBe4yeHHMe TI0YTH TNOMHOCTBIO He HcYe3HeT. B cooTBeTcTBYOMIEH TOUKE
(rme nmammoyka HauyMHaeT TacHYTb) CAenaliTe yepTouky Ha mKade. Ha-
nUUIMTe Hal 3T0#l yepTouko «90 BosbT». 3aTeM BCTaBbTE [Ba HCIBITa-
TeNbHBIX KOHIA (KOHLBI BOJILTMETPA) B HACTEHHYIO IUTENCENbHYIO DO-
3eTKy M OTMeTbTe 3TO HampsiKeHUe Ha JUCKe IIKa/nbl. HHampsokeHue
B HaCTEHHOH IiTelcelbHON po3eTke oObuHO paBHO 127 ¢. Kak u B cay-
yae MOJKJIOYeHHs Oatraped aHOLHOIO NMUTAHHS, PYUKY MNOTeHLHOMETPa
HYKHO YCTAaHOBHTb B TaKOe IOJIOXKEHHe, NPH KOTOPOM CBeueHHe JiaM-
NIOYKH HauMHaeT Hcye3aTh. Ha jpucKe mKa/gel TaKuM Ke 06pa3oM MOKHO
OTMETUTb U JpyrHe W3BECTHHIE HaM HaIlp sKeHUs.

KoHTponbHble BONpOCHI

1. Uto Takoe HanpsxkeHHe?

2. TlosicHHTe pa3HHIy MeXAy 3. A. C. H HaNpSKEHHEM.

3. Tlepeuncante HECKONbKO Pa3JHYHBIX YCTPOHCTB (NPHGOPOB), CNOCOGHBIX
C031aBaTh HaNpsKeHHe.

4. Kakue BeqHYMHBI HANPSKEHHH OOGBLIYHO HCIOJNb3YIOTCS B GHITY?
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5. Hapucyfite cxeMy BKJIOUEHHS BOJBTMETPA JIA WU3MEPCHHUS HAMpsxKe
HUS WIH 3. A. C.

6. IToueMy npu HCHONB30BAHHH BOJBLTMETPOB NEPEMEHHOrO TOKA HET Heol-
XOJMMOCTH OTMeYaTh MOJSPHOCTb 3a:KHMOB, CIYXKALUX AJs MOAKJIIOYEHHS MPH-
6opa K cxeme?

7. Kak HasbiBaeTCsl H3MepPHTENbHBI NPHGOP, KOTOPHIM MOXKHO H3MEpATh
U MepeMeHHBIH, W NMOCTOAHHBIA TOK, a TaKkKe PasJIMUHBIE HATIPSIKEHHS?

8. TlepeunciuTe BaxKHeHIIMe AeTalM H3MEPUTEJNBHOro MpuUGOpa C MOABHIK -
HOH KaTyKofi.

9. Tlouemy Heo6XOAMMO NMPHMEHSATb «YCIOKOEHHe» B npuGope C MOABUKHOH
KaTy IIKOH?

10. ITouemy nocaenoBaTesibHO C MOABHXKHOM>KATYIIKOH BOJBTMETPa HEOGXO-
JUMO BKJIOUAaTh CONPOTHBJIEHUE?

11. Kakoe ycrpoiictBo (npuGop) HEOGXOAHMO HCIOJb30BaTh COBMECTHO
C BOJIbTMETPOM, HMEIOUIHM TMOABHXKHYIO KaTYUKYy, NPH H3MEPEHHH MEePEMEHHOro
TOKa?

12. Kakyio Beqnunny uMeer 3GQeKTHBHOe 3HAUeHHe HAanpsIKEHHUs mepeMeH-
HOTO TOKa, €CJH €T0 MaKCHMaJibHOe 3HaueHue paBHo 20 6?

13. Tlepeunciute OCHOBHEIC JeTaJH H3MEPHTENbHOrO NPHGOPA C NOABHIKHBIM
JIACTKOM.

11. UBMEPEHMUE TOKA

Tok 1 NMOTOK 2/1eKTPOHOB. BEHIllle yIOMHHANOCH, YTO JMEKTPHUIECKUM
TOKOM Ha3bIBAETCSl NMOTOK 3/JeKTPOHOB. Ec/n OHM ABHKYTCA B OXHOM H
TOM 2Ke HallpaBJeHHH, TO MBI HMeeM JeJIO C NMOCTOSIHHBIM ToKoM. [lepe-
MEHHBIA TOK $IBJISIETCA NOTOKOM 3/I€KTPOHOB, HENPEPHLIBHO H3MEHSIONHM
CBOe HAaMpaBJeHUe U BeJHUYHUHY.

Jl1a TOro yTOGHl CO3LaTh IOTOK 3JIEKTPOHOB, HEOOXOIWM HCTOUY-
HJK TOKa, HAalpUMep I'eHepaTop, CO3MAMUE 3. A. ¢. DJIEKTPOHBI HA'TH-
HAaIOT CBOH MYTb OT OTPULATENBHOTO IIOJIOCA TeHepaTopa, MPOXOAAT
yepe3 BCIO CXeMy H BO3BpAallalOTCs K MOJOXHUTEIbHOMY TOJIOCY reHe-
patopa.

PaccmoTpuM npumep ¢ LeNOYKOH JIOfeH, Yy4acTBYMOIIKX B TYLIEHHU
noxapa. Boay 6epyT B KoJIOALE, M [OCJe TOTO, KaK OYepeSsHOe BeApO
HanoJIHeHO, JIOAM, oOpasylollide LEMNOuKy, MepelJaloT ero U3 pyK B
pyku. Ilocsennuii, KTo mnoJyvaerT BeJpO, BLHUIUBAET BOJLY B OLOHb.

Puc. 1V.19, Maneubkumu GesbIMH

TOYKaMH H306paKeHbl  3JEKTPOHHI.

CreknsiuHblfl  cocyn — Garapesi, TNpH-

ueM OTpHlaTejbHas TNoJoBHHA Gara-

peu colepKUT GOJNBLIOE UHCJIO SJNEKT-

poHoB (GenbIX TOYEK).  DJIeKTPOHBI

nokujamT Garapelo uyepe3 OTpULlA-

TeNbHBIH 34)KHUM, NPOXOAST Jajee ye-

pe3 mjaacrmMaccoBylo TPYyGKy M OCBe-

THTEJbHYIO JIAMIIOUKY M BO3BPAllalOTCA MO TPYGKe K MOJOMKHTEJNLHOH NOJOBHHE
6atapen. DTOT NOTOK 3JEKTPOHOB OT OTPHIATEBHONO 3a}KHMa YEPE3 OCBETHTEJb-
HYIO Jlamny W 06DaTtHO K IOJIOMKHTEJNbHOMY 3a)KHMY BEI3BLIBAeT CBEUEHME JIaMIIBI.
[loTok ssexTpOHOB HAa3HIBaOT TOKOM. HanpaBieHneM ToKa NPUHATO CYHTATH Ha-
npapJjieHHe, NPOTHBOIOJOXHOE HANPaBJEHHIO NOTOKA 3JeKTPOHOB,
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Puc. IV 20. Crpenkamu mnoxasaHo
HanpaBJeHue TOKa. Kak MBl yxe
3HaeM, OHO MPOTHBONOJOXHO Ha-
NpaBJeHHIO [OTOKA 3JIEKTPOHOB,
UIYIIero OT OTPHLATENbHOrO 3a-
HKHMa CYXOro SJ€eMeHTa u jaJjee
N0 COeAHHHTEJNBHBIM MPOBOAAM K
OCBETHTEJIbHOH Jamme, a oT Hee K
NOJIOKHTEJNBHOMY  3a)uMy. 3ra
cxema nopo6Ha cxeme puc. IV.19.

Cyxod snemenm 1,5 6

[lycroe Benpo OH mnepeflaeT YeJOBeKy, CTOSIIEMY B Jpyro#l TakoH
e LleNouKe, H MO HeH IycToe BeApO BO3BpallaeTcsi K KOJOALY, Tae
ero CHOBa HAamoJHAKT. Beapa HenpepelBHO mnepefaloTcsi U3 PyK B
PYKH OT KOJIOANA K OTHIO H OT OTHs OOPaTHO K KOJOALY. DTO Hempe-
PHIBHOE [IBHXKeHHe BeJep MOJOGHO MOTOKY 3JIeKTPOHOB, KOTOPBIE NOKH-
JalOT HCTOYHMK TOKa U JBUXKYTCS 4epe3 CXeEMY.

MMoTok a/eKTPOHOB H3MepsieTcsi ammepamu. B ropojickoit Bomompo-
BOJHOH CHCTeMe KOJIHYeCTBO BOJbl, MPOTEKAIOWIEH Yepes Ty HIH HHYIO
TpyOy, OOBIMHO H3MEPSIOT YHMCJIOM JIUTPOB BOJbI, NPOXOAsALIeli yepes
TpyGy B TeueHHe daca. [TOTOK 3/€KTPOHOB, T. €. 3/€KTPHYECKHH TOK,
U3MepsIeTC B eNMHHIAX, Ha3bIBAeMBIX aMIllepaMH, COOTBETCTBYIOLIHX
KOJINYeCTBY 3JIEKTPOHOB, NPOXOIALIMX 4Yepe3 cXemMy 3a 1 ceKyHZy.
DnekTpOH 00J1afaeT OYeHb MaJeHbKUM 3apAIoM, H, YTOGH NOJYYHTh TOK
B OIUH aMIiep 3a OfHy CeKYHAY, Yepes Henb J0/MKHO npofiti 6. 108 3j1ek-
tponoB. CokpamieHHO amnep o6o3Hauaercs OfHOH OyKBO# a.

Hcnonb3osaHne amnepmeTpoB. AMIepMeTp CAYMKHT AJ51 H3MEPEHHs
TokKa. Ha Bcex ammepmeTpax yKasaHO, MOTYT JIM OHH CJIYXKHTb JJIs U3-
MepeHHi Ha NepeMeHHOM HJIH NOCTOSIHHOM TOKe. DTOT NMpubop, Kak H
BOJILTMETD, JOJ/DKEH COOTBETCTBOBATbH M3MEPSAEMOMY TOKY.

JlJis d3MepeHHsi TOKA aMIIePMETP BKJIOUaeTcsl B LieNb U YePe3 Hero
NMPOXOJUT BeChb H3MepsAeMbIH TOK, TaKOH e, KaK M B OCTa/JbHOH yacTu
neru. [Ipexze yeM NOAKJIOUHTL aMIepMeTP B cXeMmy, HeoGXOIUMO yGe-
IUTBCS B TOM, YTO Ha CXeMy He MOJAeTcCs HaIlpsiKeHHe.

Y 60JIbIIMHCTBA aMUEPMETPOB MOCTOSHHOTO TOKA HA OJIHOM 3aXKuMe
u306paxkeH 3HaK «-», Ha IPyroM — 3HaK «—». Ha amnepmerpax nepe-
MEHHOI'O TOKa TOJIIPHOCTh He YKasblBaeTcsl, INOCKOJNBKY TaKOH IPUGOp
paccuuTaH Ha U3MepeHHe TOKa, NMPOXOAALIEro B 00OUX HaNpaBIEHHSX.

M3mepennsi TOKa pPeKOMEHAYETCS HAuyMHATb MPH MOMOIIH CHJIBLHO-
TOYHOrO amnepmerpa. Eciu TOK, NPOXOAALHNH B cXeMe, HeJOCTATOYeH,
4TOGB! CIBUHYTb CTPEJNKY HACTOJbKO, HACKOJBKO 3TO HEOOXOLMMO JJIf
IOJIyYeHHs] TOYHOTO OTCYeTa, TO MOXKHO BKJ/IIOYHTbL amIepMeTp, paccyu-
TaHHBIA Ha MEHbIYIO BeIMYHHY ToKa. bBiaromaps Tomy, 4TO Mbl HauH-
HaeM HM3MepeHHs CHJIBHOTOYHBIM HPUOOPOM, a8 MOTOM 3aMERAEM ero am
NepPMETPOM, DAacCUNTaHHBIM Ha MEHbLIMH TOK, NpPEIOTBpallaeTcss BO3
MOKHOCTB meperopanus npubopa.
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YcnoBHoe 0603HAaueHHe —@_—
aMnepMeTpa

Amnepmemp

AwmnepMmeTp HCHOJb3yeTcsl, HampHMmep, B aBTOMauIMHAX, [Je OH
yCTaHaBJIHBAeTCs Ha MNepejHeM WIMTKe BoiuTeass. B jpanHOM cnydae
OH CJYXKHT /s TOTO, 4TOOBl NOKa3biBaThb BONUTENIO, 3apsiKaeTcs Ju
aKKyMYJISTOP aBTOMAIUMHEI. ABTOMOGHJ/IbHBIH aMIEPMETP HMEeT LIKa/ly
C HyJIeM [OcepelrHe; KOTAa TOK Yepe3 NPHOOp He MPOXOIHMT, CTPeaKa
Haxo[UTCs B LeHTPe mKaael. Korna resepatop 3apskaeT akKyMyJsiTop-
Hyl0 6aTapelo aBTOMAIUKHBI, CTPeJKa aMIepMeTpa OTKJIOHSETCs BIIPaBo,
a 3TO0 yKas3blBaeT Ha TO, YTO MCTOYHHUKOM TOKa, MHUTAIOLIETO CXEMY aBTO-
MoOuJIsl, siBJsieTcsi reHepatop. Koraa reHepatop mepecraer 3apsixKaTb
Garapeto, CTpPe/NKa OTKJOHSETCS BJ/IeBO. DTO YKa3blBaeT BOAHTENIO, UTO
BJIEKTPO3HEPTHIO AaeT GaTapesl, YTO OOLIYHO CBHIETEJILCTBYET O TOM,
YTO reHepaToOp aBTOMAIIHHBI He paboTaer.

B HeKoTOpHIX cXeMax, HanmpHUMep B paJHOCXeMaX, IIPOXOAST OYeHb
HeboJibiMe TOKH. B 3TOM ciyyae HeOOXOIHMMO HCIIOJh30BATH HU3MEpHU-
Te/bHble NPUOOPBI, CIIOCOGHBIE IOKA3BIBATh THICSYHBIE NOJIH amiepa.
Takune npuGopsl Ha3BBAIOTCA MUJJAHamnepMerpamu (puc. 1V.23). Eciu
MuanEamMnepmerp uMeet wkanay or 0 xo 300 ma, To 31O O3HAUaAET, YTO
Fakoil mpubop CIoCOGEH NOKa3bBaTh TOK OT HYJS N0 TPEXCOT THICSY-
HBIX JoJell ammepa. TpHcTa THICAYHBIX JOJIeH amrepa paBHEI TpeM

3 3
IecATHIM [0JIIM ammepa (1—000% a=rq a= 0,3 a).

Puc. 1V.21. B wrencenbHyio poser-
Ky CeTH IepeMeHHOro TOKa Hampske-
HueM 127 @ nomkJioyeH HarpeBaTe/b-
Heli anemeHT. O6GpaTuTe BHHMaHHWE Ha
TO, 4YTO OAMH H3 TPOBOAOB, HIYLIHX
K HarpeBaTesJbHOMY 3JIeMEHTY, pa3op-
BaH ¥ B DasphiB LIeNIH BKJIOYEH aMmep-
meTp. AMNepMeTp NOKa3bBaeT, 4YTO
yepe3 HarpeBaTesbHbLIA 3JeMEHT Ipo-
XONMT TOK BEJHYHHOM OKOJIO 5 a.
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Puc. 1V.22. Ha pucyuke (BBepxy) Hus-
obpazkeHa 3JIeKTpPHUUecKas cxema, jera-
Ju KOTopo# mnoxasaubl Ha puc. IV.21.
Feneparop cosnaer HanpsixeHue, KOTO-
poe 1o ABYyM NPOBOJaM MNOJABOAHMTCA K
HAaCTEHHOH uTencesbHOM poserke. Kor-
la HarpeBaTeJbHHEI 3J€MEHT ¢ MO-
MOWIBIO LITENCcess MOAK/IIOYaeTcs K
reHepaTtopy, B CXeMe HayHHaeT Mpo-
XOAUTb 3JEKTPUUeCKuil ToK. [dasa wus-
MEpPEeHHs CHJIBl TOKa B paspelB Of-
HOrO M3 MPOBOJOB BKJIOYEH ammep-
meTp. BHH3y naHa 3Ta Xe cXeMa,
3[lecb FeHepaTop, aMmepMeTp M Harpe-
A BaTe/NbHBI 3J€eMEHT IMO0Ka3aHbl MpPH
Haepeba- TOMOIIH YCJOBHBIX 0GO3HAueHHH.

@ renepamop me/ibHbId
3/1emenm

[TpumepHOe mOTpeGiieHHe TOKa HEKOTOPLIMH 3/1€KTPOOHITOBLIMH [PHU-
6opamu:

[llBefinaa mawmuna . . . e e e e
OcBeTHTeIbHas J1aMNa HAKATHBAHHS (100 em) e e e e
Panuonpuemuuk (ueGospwod) . . . . . . e e e e e
XOMOMUABHUK . . . . v o + v v o v o s . ..
TeneBusop . . . . . . ... ..o e e e e e e e e
CrupanbHas MAMHHA . . . & o v v o v o o o e e o e o e
DnexTpoyTior N
JoMawHssa ycraHoBKa ].l.ﬂﬂ Konnmmonuposaﬂna Boa)lyxa -

PoMvPNOOD
oMo O 0o
S3S33&®
sssonsen

KoHncrpykuuss ammepmerpa. KoHCTpyKuMs aMmnepmeTpa B OCHOB-
HOM IIOJI06Ha KOHCTPYKLHH BOJIbTMETpa (CM. NpeblAyliuit naparpad).
Kak u B BosbTMETpE, 3JIeCh HCIO/NB3yeTcsl MOABHKHAA KaTywka. Cuia
NPOXOJsIIero 1o Hefl TOKa onpelefseTcss MO OTK/JOHEHHIO CTPeKH.
HekoTopble aMmepMeTphl BMeCTO Bpallarmomleficsl KaTyLKH HMET Mo-
IBIXKHBIA JuctoK. Ha puc. 1V.24 u 1V.25 nokasano yerpoiicTBo am-
nepMeTpa. AmmepMerp BK/IOYAeTCs B 3JIEKTPHUECKYIO Lelb MOC/eN0-
BaTeJIbHO, TaKUM 06pa3oM, BeCh NPOXOAAIIMH IO HeH TOK MPOXOAUT U
yepe3 HU3MepUTeNbHBIH NpuGop. AMrmepmerp HOJKeH o6/iafaTb 1O BO3-
MOKHOCTH MaJ/lbiM COIIPOTHBJIEHUEM, YTOOH MPH ero BKJIOYEHHH B Lielb
BeJIMUHHA MPOXOASALIEro MO He#l ToKa MaJsao u3aMeHsiack. Ecan mpubop
obnanaer GOJbIUKM CONPOTHBJEHHEM, TO CHJa MPOXOAALIEro uyepe3
Hero Toka OyfeT OT/IMYaTbCsl OT TOKA B CXeMe NPH OTCYTCTBUH amIep-
MeTpa, B pe3yJibTaTe 4ero nokasaHus npubopa GyAyT HETOUHBIMH.

Karywka B GOJbIIHHCTBE aMIepMETPOB HMEET OueHb HeGOJbLIoE
CONPOTHBJIEHHE M MOKET ObITb HCIIOJB30BaHA TOMLKO MpPH H3MEPEeHHH
OueHb MaJblX TOKOB, TaK KakK NpH 6oJiee CHUJIbHBEIX TOKax Ola MOXKeT
neperopeTb. 11 yMeHbIIEHHS TOKa B KaTyIUKe He/lb3s WCIOJ/b30BaTb
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Puc. 1V.23. Munnnamnepmerp
nokasbiBaer 185 ma. Takolt Tokx
npoxoaur uepes 1,5-BosbTO-
BYIO OCBETHUTEJbHYIO JaMIOYKY,

Puc. IV.24. O6muit BuUj 0OA-
BHXKHOH CHCTEMBI ammepMerpa ¢
NOJABUXKHOH KaTywKo#. B npu-
6ope Hcnosb3yercss IMOJLKOBOOG-

pasHbIi MOCTOSIHHBIH ~ MarHurT.
[Topsuxknass karymka Takag
Ke, KaK ¥ Ha puc. IV.I1.

KOTJ1a OHA NMOAKJoyaercs K 6aTa-
peiike JJs 3JeKTPHYECKOTOo Kap-
MaHHOro ¢oHapHKa.

I10C/IEI0BATEJNbHO BKJIIOYEHHOE CONPOTHBJIEHHE, TAK KaK IIPH TOM aM-
nepmeTp GyJeT o6Jaaark GOJIbIIHM CONPOTHBIEHHEM, YTO HEJOMYCTHMO.

UsmeHeHHe npepesos H3MepeHUsl TOKa. Jlia Toro 4toGhb! npenoTBpa-
THTb TepPeropaHde KaTyWKH U OIHOBPEMEHHO YBeJIHYHTh Mpelesbl H3-
MepsieMOro TOKa, MeXJy KOHLAMH INOABHXKHOM KATYILIKH BKJIOYaercs
CONPOTHB/IEHNE, HaspiBaeMoe IWIYHTOM. Buaromaps myHTy 4epes Ka-
TYIWKY NPOTeKaeT JHIUb HeOOoJblIasl 4acThb H3MEPSAEMOro TOKa, B TO XKe
BpeMsl OCTa/IbHasl, 3HAYHTEJNbHO GOJIbIIAst YacTb TOKA MPOTEKaeT yepes
wyHnt (puc. 1V.27). Takum o6pasoM, ammnepmerp ¢ IIYHTOM IIPeACTaB-
JsieT co6oil oueHb He(OJIbIIOE CONPOTHUBIEHUE AJS TOKA, MPOXOAAIIETO

Puc. IV. 26. [IloaBuxnas
chcTeMa C Karyliko# (B pas-
pese), ucnosnb3yemas B rajib-
BaHoMerpe. ['anbBanoMeTpom
Ha3bBAETCsl H3MepUTeNbHBIH

Puc. 1V.25. Amnepmerp ¢ yaa-
JIeHHOH JI¥IeBOH NaHeJblo KOp-
nyca. DTO NMO3BOJAET PaCCMOT-
peTh AeTaJH TOABHIKHOH YacTH.
B monBuixHOU cucreme npHGO-

pa HCMOJb3YeTcs MarHuT, OXBa- npu6op, npeiHA3HauYeHHDIH
THIBAOWKHA KaTymky €O BCex AJs u3MepeHUH oueHb Ma-
CTOPOH. JILIX TOKOB.
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Cmpenna Nocrmoaunsid

magHum

NodbBuwnan
Kamyuxa

Jamumsr npudopa

Puc. IV. 27. B amnepmerpe mnapas-
JNeJbHO € TOABUXKHOH  KaTyIIKOMH
BKJaOuaercs IWYHT. Hesnauntenbnas
4acTbh TOKa IPOTEKAeT 4epe3 KaTyLIKy
npuGopa, a oOCTanbHAas YacThb TOKa
NPOXOXUT Yepe3 LIYHT,

B CXeMme, MO3TOMY TakKOH mpH-
60p TpaBUJIBLHO IIOKA3LIBAeT Be-
JIMUUHY H3MepsIeMOTO TOKa.

[Ipo mynT, mnOAKIIOYaEMBIi
MeXIYy KOHIaMM TNOJIBMXKHOH Ka-
TYLIKH Npubopa, TOBOPSAT, 4TO OH
BKJIIOUEH [apa/iyieJbHO KaTyLIKe.
Ilpenen usMepeHusi ammepmerpa
MOXKHO WU3MEHHUTb, e€CJIH H3MEHUThb
BEJINYHMHY CONIPOTUBJIEHHs1 LIYHTA.
Ecisn Heo6X0IHUMO H3MEPSITh OUEHb
OoJbIIIME TOKH, TO MapaJleNbHO
KaTyLIKe HYXKHO BKJIIOYaTb COB-
ceM HeGOJIbIlIOoe COIIPOTHUBJIEHUE.
BxitoueHne 3Toro HeGOJbIIOTO
IIyHTa TIIPUBOAMT K TOMY, YTO
6oJibIasi 4acTb TOKa

IPOXOIHUT
qepe3 IIYHT U JUib HeGoJbiiasg—
yepe3 Karymky. IlockosbKy Jumb HeGoJbINAs JOJS TOKA MPOXOMUT
yepes KaTYIIKY, AJs OTKJIOHEHHS CTPesKHU mpubopa Tpebyercs 6OJIbIHI
TOK, H, CJef0BaTe/bHO, NMpeAe/bl U3MepeHUs npubopa pacliupsioTcs.
J71s Toro 4ToOBl H3MEPATh MaJble TOKH, HYXKHO HCIIOJB30BaTh B Ka-
yecTBe WIyHTa GOJIbIIOE CONMPOTHBJIEHHe. B cilyuae npUMeHEeHHS] TAKOTO
myHTa 60/IbIuas JoJs TOKa NpPoTeKaeT Yepe3 KaTYyILIKy, H NOSTOMY H3-
MepHTe/IbHBIH NPHOOP CHOCOGEH pearupoBaTh Ha MEHBIIHE TOKH.
Ecnu, Hanpumep, ammepMerp co mikajoi, paccudTaHHOM Ha 1 ma
(0,001 @), T. e. Tako#i aMmepMeTp, CTPeJKa KOTOPOrO OTKJIOHSETCS
Ha BCIO IIKaJy NPH TOKe 1 M@, BKIIOUUTEL B 3JIEKTPHUUYECKYIO UENb C TO-
koM 100 ma (0,1 a), To cTpeska npuGopa OTKJIOHUTCS 3a TPEAe/IBl [KAJbI
JO ynopa, a ero MOJABMKHasA KaTylKa neperopur. s Toro uto6si
Takoi MpUGOpP MOXKHO GBIIO HCIIOB30BATh B JAaHHOM CJIyyae, napajuie/b-
HO ero KaTyllke HeoOXOZMMO BKMIO4HTh myHT (puc. 1V.28). Ilynr
JOJ2KeH OBbITb PacCUWTaH TaK, YTOObI MAKCUMAJbHEI TOK, KOTOPBIH MO-
JKeT IIPOTeKaTb 4Yepe3 MOJABHXKHYIO KATYIIKY NpPHOOpPa, COOTBETCTBOBAJ
TOKY, BbLI3LIBAIOLIEMY OTKJOHEHHE CTPEJIKH IpUOOpa TOYHO Ha BCIO
mkany. OcranbHas yacTb TOKa JOJ/KHA MPOXOMUTh Yepe3 LIVHT.
lanbBaHnyecKkoe MOKPbITHe. Uepe3 HEKOTOpHIE pacTBOPHI XUMHUe-
CKUX COeJMHEHHMII 3JeKTPOHH! JBH:KYTCH TOUHO TaK XKe, KaK M yepe3
OGBIYHBIE IPOBOJIOYHELIE TPOBOJHUKH. [IpoTeKaHHe TOKa 4epe3 pacTBOphI
UCIIOJIb3YeTCsl [/l CO3JaHUSl TrajlbBAHUYECKUX INOKPBHITHH, HAHOCHMBIX

Puc. 1V.28. AmnepMerp ¢ MOABHXKHON chucreMoi, pac- @

cudTaHHOM Ha 1 ma, BKIIOUEH B CXeMy, uepe3 KoOTo- -

pywo npoxonut Tok 100 ma. OTKIOHeHHe CTpPeNKH Ha 1ma

BCIO LIKaJdy B TAKOM NpHGope MOKHO HOJYY4UThL TOTL-

Jla, KOTJa Yepe3 WIYHT npoTekaetr ToK 99 ma, a yepes § ——
NOJBHXHYIO KaTyuky Becero 1 ma. §T 99 ma
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Puc. IV.29. Korna onyumeHHbsle B MejHbIH Ky-
[OpPOC KJI0Y B MeJHas MNOJOCKa MOACOeHHEHbL
K CYXOMY 3JIGMEHTY, [OJIOXKHTeJAbHblE YAaCTH-
Bl MeAH TNepPexXoiAT B PacTtBOP H INPHUTSTHU-
BAIOTCS OTPHIIATEJbHO 3apsSKEHHBIM KJIIOYOM,
[To Mepe TOro Kax KJIOY rajbBaHHUYECKH MOKPhI-
BAeTCs Me/blo, MeJHas [OJOCKa «Taer».

Ha METa/UIMYECKHE JeTalH, 4YTOObl IPeJOXPaHHThb HX OT pPXKaBUYHHbI
WM YJAYYIIUTh WX BHEINHHH BuA. Jl/1s HaHeCeHUs NMOKPHLITHS THM CIIO-
co6oM HauboJiee 4acTO MOJb3YIOTCS TaKUMH MarepHajaMH, KakK Melp,
HHKeNb, cepe6po, XPoM, LIUHK, KaaMHil U 30j0T0. Tak, Hanmpumep, MHO-
rHe JeTa/ly JETrKOBbIX aBTOMAIIMH NOKPHITH CJIOEM XpoMa.

PacTBOpHI, HCONb3YyeMblE [/151 NOJTY4YeHHS! OKPHITHH, OOBIYHO HU3r0-
TOBJISIIOTCS Ha OCHOBE pacTBOpa COJM MeTallla, TaKOH, HalpHMep, Kak
cysbdaT Mefu (MeAHBIH KyIOpOC), MPUMEHAEMBbIH 1J/s1 HaHeCeHHs Mel-
HOTO MOKPBLITHS, WIH CyJabdaT HHUKeNs, MPUMeHsIeMbIH JJIsi MOJIy4eHHs
HHKEJIEBOTO MNOKPEHITHSA.

Jleranp, Ha KOTOPYIO HY2KHO HaHECTH [IOKPHITHE, OIYCKAeTCcs B 3J1€K-
TPOJIUTHYECKHI PaCTBOP M COeNHHSAETCS C OTPHLATEJNbHBIM 3aXKUMOM
3JIEKTPUUECKOTO HCTOYHHKA ITOCTOSIHHOTO TOKA. [10JIOXKHUTENbHBIN 3a2KUM
HCTOYHHKA OOBIYHO COEIMHAETCS C N0JIOCKOH MeTajlia, HanpuMep MeJpio,
HUKeJeM HJIH cepe6poM, M3 KOTOpOro ofpasyercs mokphiTHe. [lerans,
Ha KOTOPYIO JO/DKHO ObITb HaHECEHO MOKpHITHE, M MOJOCKa MeTaslna,
H3 KOTOPOro OHO obpasyeTcs, onyckaworcs B pacTBop (puc. 1V.29).

Korza K 3TUM JBYM MeTaJJIHUECKUM JHETAJIsAM MOAKJ/IIOUaeTCst HCTOU-
HHMK [IOCTOSTHHOT'O TOKa, Yepe3 PacTBOP COJIM MeTaJ/ia HauuHaeT IPOXo-
JIUTb TOK. B pesysnbrare 3TOro B pacTBOpe OKa3blBaeTcsi H30OLITOUHOE
KOJIMYECTBO MeTa/IIMYEeCKHUX YacTHLl, KOTOphHE HAYHHAIOT JABUIaThCA
K METa/lIMYecKol JeTasH, Ha KOTOpylo TpeOyeTcsi HaHECTH MOKDLITHE.
Korma uactuiel Meranna JOCTHTAlOT JeTald, Ha Heil OTKJ/aJblBaeTcs
TOHKHH CJIOfl MeTa/la, KOTOPLIH M fBJSETCS NOKPHITHEM.
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MHTEPECHBIE CAMOJEJIKU

1. McnonbsoBaHHe HEOHOBOH NamnoOYKH
B HayecTBe WHOHWHaTOpa MNEepPeEMEHHOro
UKW NOCTOAHHOIO TOHKa

BosbMmuTe HeOHOBYIO JlaMNOYKy Ha HanpsixkeHue 1256—150 s,
a Takke IaTPOH AJs 5Tod Jamnouku. [loak/rouuTe 1Ba nposoja, Coeny-
HEHHbIE C 32’KUMaMH NAaTPOHA, K ILUTENCeNbHOH PO3eTKe CETH HepeMeH-
Horo Toka 127 ¢. Jlamna cpasy e 8acBeTHTCH U 00a 3JEKTPOJA JaMIlbl
HAYHYT cBeTUThCcs. OGpaTuTe BHUMAaHMe, YTO OT 0GOUX 3JIEKTPOJOB HC-

_@_

HeoHobas
1aMnoyKa

YcaoBHoe 0603HaueHHEe HEOHOBO# JaM-
MOYKH.

XOJIUT CJIeTKa Meplaiee cBeueHHe, DTO MeplaHHe OGBSCHSETCS KO-
JneGaHusIMH HaNpsKeHUs MepeMeHHOro Toka. Temepb MOAKIIOUMTE ABa
NpoBOJa, HAYLIHe OT NaTPOHA JIaMIIOYKH, K 3JEKTPHIECKOMY HCTOUHHKY
NOCTOSIHHOTO TOKa. B KauecTBe HCTOYHMKA IOCTOSIHHOTO TOKA MOKHO
Bocrnob3oBaThesl 90-¢ GaTapeell aHOAHOIO NHUTAHUS PaJXUONPHEMHHUKA.
OGparuTe BHUMaHHe Ha TO, 4TO CBETUTCH JIMIIb OJHH U3 3JIEKTPOJOB
naminbl. [loMeHsifiTe MeCTaMH KOHILBI TIPOBOJOB, MOACOENHHSEMBIX K 6a-
tapee. UTo npu atoM npoucxoaut? Kakum o6pasoM Mbl MOXKEM Onpeje-
nUThb, KAKOH TOK NIPOTEKaeT yepes JlaMIly, IepeMEeHHBIN U MOCTOSHHBIH?

Puc. IV.30. CaMoznesbHbI# aMnepMeTp BKJIOUYEH A/ M3MEPEHHS TOKa
yepe3 OCBETHTEJbHbIE JAMNbBl HAKAJHBaHHS,
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2. MUsroToBneHue camoaensHoro amnepmerpa

Matepuanel, HeOOXOAHMble JJIsi H3TOTOBJIEHHS CAMOJEIBHOTO
amnepmMerpa.

O6MoTouHbit npoBon 0,6 mm . . T 1 7
Ipoknanku (wai6e) u3 Gubpe 18 wmo .. 2
Tpy6ka (M3 KapToHa, c]mﬁpbl HIH 360Hu-ra) c nname-rpom OTBep-
cTus oT b 10 6 mm nawHon 40 mm . . . . . . e e
Crpenka u3 xectu 60 X 80 mm . . e e
IManenp (3amHas cTeHKa) u3 daHepu 6 X 115X 180 mm . . . .
OcnoBanue u3 nepea 18 X 76 X 115 um
SIKOpb — LMIHHAPHUECKHA CTEPKEHb N3 MATKOR  cTann @5 i
INHHOR 55 mm (;u(opb HOJXKeH CBOGOOHO TPOXOAHTbL uepe3
Tpy6KYy) . . . e |
3axHME C Kpyrjou ronoaxou mypynm

— o —

Usrotosnenne amnepmeTpa. [IpocBepsure oTBepcTHst B ABYX Ipa-
KJaJKaxX Tak, 4ToObl OHH IJIOTHO CaM/IHCh Ha Tpy6Ky. [Ipukiefite mo
OJlHOH TPOKJajiKe Ha KOHIBI TPyOKH. Hamorafite Ha Tpy6Ky 15 M 06MO-
TOYHOTO MpPOBOAA BHTOK K BHTKY.

HsroToBbTe MOACTABKY-AepxKaTelb H3MEPUTENLHOTO. npubopa, AIs
Yero K JIepeBSHHOMY OCHOBAHHIO NpHOefiTe I'Bo3fsMu (aHepHYIO 3ai-
HIOIO cTeHKY. PasMecTuTe HeTanH, Kak NokasaHo Ha puc. 1V.31.

BripexkbTe U3 XKeCcTH CTPeJKY-yKasaTenb, GopmMa H pa3Meprl KOTOPO#

npusefenbl Ha puc. I1V.31. IlpoGefite ¢ momoupio rBo3as OTBEpCTHE
B Leurpe cTpenku. UTo6bl CTpesiKa He NepeKaruuBajach, ¢ 3aJHeH cTo-
POHEI CTPEJIKH HeOOXOAMMO IPHIaATb HeGOJbIIYIO IIOMOCKY JKECTH.
NliuHa 3TOfi MOJIOCKM JOJIKHA ObITb PaBHA NPUOIM3HTENLHO 25 MM,
a mupusa 6 mm. Ona mnpunau-
BaeTcsl Kak pas IOJ - OTBEPCTHEM
B LleHTPe CTPe/JKH M H3THbaercs
Tak, KaK TO I0Ka3aHO Ha pH-
cyHKe. B Touke; pacnosioxKeHHO#
IPOTHB OTBEPCTHA B LIEHTPE CTPeJ-
KM, B [IOJIOCKE }KeCTH TaKike IIpo-
6UBaeTCsi OTBEPCTHE TaKOro XKe
pasmepa, TaK 4TO TBO3/b, KOTO-
pHIM KpemuTcs CTpesika, Oyner
IIPOXOAHUTb U Yepe3 OTBEpCTHE B
HeGOJbILION »KeCTAHOH IOJIOCKE.
['Bo3/b BHIIONHSET pOJb OCH H
yIepKUBaeT CTPeNKy y 3aiHei
CTEHKU.

Karywmka JjonxkHa ObITh 3a-
KperuieHa Ha 3ajHedl CTeHKe IpH
HOMOIIX JBYX HeGOJIbIIHX KYCKOB
POBOJIOKH, K3 KOTOPLIX OAMH  Puc. 1V.31. CamopenbHBIHd aMnepMerp.
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NpUXBATHIBAET KAaTYLIKYy CBepXy, a Apyroi cuusy. B danepHo#t cren-
Ke CBepJIATCs yeThipe He(OJIbILMX OTBEPCTHsl, TaK 4YTO KYCKH Ipo-
BOJIOKH MOTYT GbITb CTAHYTbI C 00paTHOH CTOPOHBHI (haHepHOH CTeH-
ku. [lpunasifiTe KOHIB! ABYX NPOBONOB OT KaTyWIKH K ABYM HpHCO-
€IMHUTENbHBIM 3aXKHMaM, YCTAHOBJIEHHBIM Ha JepeBSHHOM OCHOBaHUH.

TuiaTeIbHO MPOBEPBTE, YTOGH! SIKOPD (AMaMeTp 5 mm U JyiuHA 55 Mm)
CBOOOJHO HPOXOAM/ Uepe3 OTBEpCTHE B KaTyluKe. 3akpenute HeGoJIb-
IO KPIOUOK Ha BepXHEM KOHIlE SIKOpsf. DTO MOXKHO Clie/laTb, HPUMafB
K SIKOpIO HeGO/IbLIOH KYCOK MEeIHOTO IIpoBoja. 3areM CTpesKa-yKasa-
TeJlb U SIKOPb CBSI3bIBAIOTCS HUTKOM, MPHUYEM ee JJIMHA BLIOUpaeTCs Tak,
uTOObl SIKOPH NPUMEPHO HA 4eTBepPThb CBOEH IJMHEI 3aXOQUJl BHYTDb
KaTyLIK{, KOrJa CTpesKa HampapJeHa BePTHKa/lbHO BBepX. [lpyroi
KYCOK HHUTKHM HeOOXOAHMO MpPONYCTHTb 4Yepe3 OTBEPCTHEe Ha Jpyroi
CTOpOHE CTpPeaKH. 31ech HUTKY CBA3LIBAIOT B NET/IO, HA KOTOPYIO NOJ-
BEILHBAIOT [YKKY CBHUHLOBOro Ipumos. Bec sToro Kycouxka npunos
BhLIGHpaeTca Tak, 4TOOB cOajaHCHpoBaTh (ypPaBHOBECHTH) BeC SKOPS.

Kanu6poska npuGopa. CaMoIebHBIH aMIIEPMETP MOXXHO MpPOKaauG-
pOBaTh NpH NOMOLIM HECKOJbKHX OCBETHTEJbHBIX JaMIl HaKaJHBaHHA
usBecTHo# MoutHoctH. CoelliHUTE MapaJlyieNbHO TPH NMATPOHA AJS OCBe-
THTEJbHBIX JlaMIl. AMIIepMeTp N0/3KeH GHITh BKJIIOYEH B PaspbiB OJHOTO
U3 JBYX TPOBOJOB, UAYIIKX OT NAaTPOHOB K IUTENCEJbHOH PO3ETKE 3JeK-
TPUYECKOH ceTH HampshkeHueM 127 6.

BosbMuUTE TPH OCBETHTE/bHBIE JIaMITBl — JBe 110 25 6m 1 ofgHy B 50 ¢,
Beepuute B narpoH 50-BarTHyio Jawmmy. Jlamma saropurcs u cTpesika
npubopa caBuHéTCs BaeBo. OTMeTbTe TOUKY Ha IUKaJe, IPOTHB KOTopoifi
CTpesiKa OCT2HOBHWJAch. IJTa TOYKA COOTBETCTBYET TOKY BEJIHYMHOM
0,41 a. OcraBnas BBUHYeHHOH 50-BaTTHYIO JaMmy, BBHHTHTE BO BTO-
poit matpoH 25-BaTTHYIO OCBeTHTeNbHYIO Jamny. Crpenka npubopa ot-
KJOHHTCS elle fAafiblie BieBo. [Ipu6op Temepp mOKa3LIBaeT OKOJO
0,62 a, 1 MOXKHO OTMETHTH €llle OfIHY TOUYKY Ha mKaJje. Tenepr BBUHTHTE
eme onHy 25-BarTHyio jnammy. Crpesika CIBHHETCS ONATb, U ee HOBOE
nonoxenue 6yner coorserctBoBarh Toky 0,82 a. ITocne sToro amnepmerp
MOXKHO MCTOJIB30BaTh JJ/1f1 BEHIIOJNHEHNS HEOOXOAHMBIX U3MepeHHi.

3. HaHeceHWe MefHOro NOKPLITHA

Hanonnute creknsinnyio 6aHKy emkocteio 0,5 4 pacTBopom Men-
Horo kymopoca. OmyctuTte B pacTBOp MeIHYIO MOJIOCKY MIHPHHOH 25 mm
u paunoft okolo 100 mm u 3akpemnurte ee MoOJIKe Y ONHOH M3 CTOPOH
6aHKH. ¥ TPOTHBOMOJIOKHOH CTOPOHKE! GAHKH IIOMECTHTE B PAacTBOP Npei-
MeT, Ha KOTOpHIfl BBl XOTHTE HaHECTH MeJHOe IOKpPHLITHe, HamphMep
KYCOK GpOH3bl M/ KaKOro-HHOYyAb IPYroro He)eppOMarHUTHOTO Ma-
Teprana. Bocronb3y#iTech CyXHM 3JIeMEHTOM H IOJAKJIOUMTE €ro M0JIO-
JKUTENbHBIH 38KUM K I0JOCKE MellH, a OTPHUATeNbHLIH — K NpeaMery,
Ha KOTOPHIH Bbl XOTHTE HAHECTH NMOKPHITHE. B cxeme Oymer mnpoxonuThb
TOK, ¥ HaYyHeTCs IpollecC HaHeCeHHs NOKpwTHs. Yepes 15 mun Moxk-
HO BBIHYTb M3 paCTBOpa NpeiMeT, Ha KOTOPBIl HAaHOCHJIOCH MOKPHITHE.
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KoHTponbHble BOMPOCHI

1. B kakux eluHMIAX M3MepSIOT CHJY TOKa?

2. B uem cocToMT pa3/iMuHe MeXAY NepeMeHHBIM W MOCTOSIHHEIM TOKOM?

3. HasoBute npu6op n/s H3MepeHHS TOXa.

4. Hapucylite cxemy, colepKallyio CyXoli sJieMEeHT, COeAHHEHHBIH € aamMnoy-
KOMf, W NOKax)HTe, KylAa HYXKHO BKJIOUHTb aMIepMeTp.

5. O6BsicHUTe, NOYeMy CJELyeT OTKJI0YaTh HaNpsKEHHe 01 CXeMB NPH NOJ-
COeJINHEHHH aMmepMerpa.

6. Uto o3HnayaeT mpuCTaBKa MHUJIJHU?P

7. UYepes uens nporekaer Tox Beauynuodt 0,150 a; kakosa Gyler ero Be-
JIVYHHA B MHJAJHaMIepax?

8. Kako#i Tok (nepeMeHHBIHi MK NOCTOSAHHHIE) HCNOJB3yeTCs NPH rafbBa-
HHYECKOM TMNOKPBITHH?P

12, U3SMEPEHME COMPOTUBIIEHMHA

Conpornenenne. B ajekTpuyecKoii Lenyd WMEIOTCA IPOBOJAA W PAl
YCTPOMCTB, NPENATCTBYIOIMX NPOXOXKIEHUIO TOKa, APYTHMH CJIOBaMmH,
KaxJas uenb objafaeT onpeleseHHBEIM CONPOTHBJEHUEM JAJs TOKa.

DIeKTPUYECKOE CONPOTHBJIEHHE MOXKHO CPaBHUTHL C TPEHHEM, KOTO-
poe npensTCTBYeT CBOOOAHOMY NepeMEIlleHHIO IBHKYIIUXCS MPEAMETOB,
ABTOMaIUMHE], MYallHdecsl MO aBTOCTPaje, NPeoJoJIEBAIOT TPEeHHE O BO3-
IyX W MeXIy IIHHAaMH H JOPOXHBIM MOKPHITHEM, JIOAKA HCMBLITHIBAET
TPeHHe O BOAY M T. I. Bo Bcex sTuX ciyuadax TpeHHe 3aMel/IAET JABHMKe-
HHe.

ComnporuB/ieHHe JeKTPHYECKOH LENH fBJSETCH NPENATCTBHEM s
NOTOKa 3J1eKTPOHOB. [109TOMY 9acTh U3 HHX yMeHbIIAeT CKOPOCTh CBOEI0
IBUKEHHs, U BeJIMYNHA TOKA B LleNH yMeHblaercs. Yem Gosblue COMpo-
THBJIEHHE LeINH, TeM MeHbllle B HeH BeJHYHHA TOKa.

ConpoTruJieHHe LeNH MOXKHO MOBLICUTb, €CJH YBeJHYHThb JJIHHY
1poBOAa, HCIOAL3YeMOTO B Hejl, IIOCKOJIbKY NPH 3TOM YIAJIHHSETCS NyTh,
KOTODPBIA IO/I2KeH NPOHTH NOTOK JIeKTPOHOB. Ec/iy B3aTh MPOBOA C MEHB-
UMM CeyeHHeM, CONMPOTHBJIEHHE TaKXKe BO3PacTeT (NpH TOH XKe IJIHHEe
NPOBOZA), TaK KaK NPH 3TOM Kak Obl COKpallaeTcs WIHPUHA MYTH, MO
KOTOPOMY IBHMXYTCS 3/JIEKTPOHBI.

T e S

locmosnnsid
pesucmop
(eonpomuBrenue)

YcnoBHoe 0003HAaYeHHE CONPOTHBJEHHUS
(pesucropa)
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Puc. IV.32. O6pasusl Ttpex pasAHuHBIX
HarpeBaleJbHLIX 3JeMeHToB. HauGoJee
KPYIHBLA 3/IEMEHT (C/IeBa) HCMOsb3yeTcs
B HAaCTEHHOM KOMHATHOM OTONMTEJbHOM
npu6ope; HeGOJBIIOH 2JeMeHT (B LEHT-
pe) — B 3/MeKTPHYECKOM KodelHHKE ;
Cpennuil IO BelMYMHE 3/1eMeHT (CnpaBa)—
B 3JIeKTPHUPCKOM  peduiektope, mnpea-
Ha3HAYEHHOM JJ1s OTONJEHHS KHJIBIX No-
vemeHHH. Bo Bcex sTHX ssemenTax wmc-
NOoNBL30BaHa  HMXPOMOBAsl  NPOBOJIOKA,
HaMOTaHHAasi Ha KepaMHYeCKoe OCHOBA-
HHe.

Ilouemy B conpoTHBIEeHHH BBIIENSIETCA Telo. DJIEKTPHYECKHE CO-
MIPOTUBJEHHS (PE3UCTOPHI) HAXOAAT IMPOKOE NPHMEHEHHE B Pa3IHyYHbIX
ycrpoiicTBax. OHH HCIOJB3YIOTCS, HanpHMep, B pu6opax v npeobpa-
30BaHHUS 3JE€KTPHUECKON SHEPTHH B TENJIOBYIO. B 3/IeKTpHUECKOH uenu
3JIeKTPOHBI, ABMIasicb IO NPOBOJAM, CTaJKHBAIOTCA APYT C JAPYroM
H C aToMaMH BellecTBa NpOBOAHUKA. [IpH 3THX CTOJKHOBEHUSX Bhife-
JISIeTCsl TeIIo.

YCUIUTD TEIJIOBBIIENEHHE NPH NPOXOXKAEHUH 3/1€KTPHYECKOTO TOKA
yepe3 MPOBOJHHMK MOXHO, YBEIHYHB CHJIY TOKa. DTO MOXKeT GbiTh clie-
JIaHO NyTeM IOBHILIEHHS] HampsiKeHHs1, NeHCTBYyIOIETO B cxeme. Uem
6oJibllle TIOTOK 3JIEKTPOHOB, TeM 6GOJIble CTOJKHOBEHHH MEXIY JEKTPO-
HaMH 4 aTOMaMH M TeM OoJIbIlie TellJIOBLIAEIEHHE.

BceM xopomio H3BeCTHB MHOT'HE THIIBI GBITOBLIX 3J€KTPOHATrPeBaTe b-
HBIX IpHOOPOB, HaNpHMep 3JeKTPHYeCKHe IIHTHl, BOJOHAIDEBATe/H,
YTIOTH U 3JeKTpHYecKue rpejakd. B Takux ObITOBBIX npubopax st mo-
JIYUEHHA TeNJa UCIOJb3yeTcs NPOBOJOKAa U3 MaTepHala C BHICOKHM CO-
npotusienuem (puc. 1V.32). B kauecTBe Takoro marepuana CJIyXHT
HuxpoM. Huxpom npesacraBiser co60f CIJIaB HHKeJNs C XPOMOM. BhI-
COKO€ CONPOTHBJIEHHE B COYETAHHH CO CITOCOOHOCTBIO HE PaCILIaBISITLCSA
[IpU OueHb BBICOKOH TemmepaType JieJ]aeT HUXPOM HJeaJbHbIM MarepHa-
JIOM JJs1 HarpeBaTe/bHOIO 3JeMeHTa.

B ocBerutesnpHON 3/€KTpUUECKOH JamIle, Ha3blBAeMOH JaMIoH Ha-
Ka/llUBaHus, 3JIEKTPOHArPeB HCIOJb3yeTcs JJIs NOJyuYeHHsl cBera. Buy-
TPH TaKOH JaMmIbl, B ee CTeK/JIAHHOH KoJsibe, HaXOAWTCS MPOBOJIOYKE,
HasblBaeMas HHUTbIO Hakasna. OTa HHMTb HaKajla H3TOTOBJSIETCS H3 Ma-
TepHaJa ¢ BLICOKUM conpoTuBjeHHeM. OGBIYHO TaKHM MaTepHaloM CJay-
>KUT BoJbdpam. Koraa s/eKTpoHHBIH NMOTOXK NMPOXOAHUT MO BOJBL(pPamo-
BOH HHTH, B pe3yJIbTaTe CTOJKHOBEHHH MEX]Y 9JEKTPOHAMH U aTOMaMHU
BBIAE/IAETCA Temo. DTO TelIO CTOJb BEJIHMKO, YTO HHUTb pacKassercs
Jo6esia ¥ HauxHaeT u3JayyaTh cBeT. [l1a Toro uto6bl HHTb He meperopa-
Jla, ee IOMEIaloT B CTeKJASHHYIO KOJIOy, H3 KOTODOI OTKayaH BO3AYX.
Bunarogaps atomy packajeHHas HUTb He [eperopaer.

ConpoTHsiieHde, HCHOJb3yeMoe [si PEryJUPOBAHUS BEJHYHHBI TOKA
H ymeHbllleHUsl HampsuKenHs. YacTo oKasbIBaeTCsl XKesaTelbHEIM HMEeTh
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Puc. 1V.34. ConpoTuBienne B cxeMme
yMeHBbIIaeT TOK, NpoTeKaloluil uepes
OCBETHTEJNIbHYI0 JlaMITy:

a—o6uul BHA cXeMHl; 06— sJleKTpHUecKas
CXeMa; 8—cCXeMa C peoCTaTOM JJisi peryJinpo-
BaHHS SIDKOCTH JaMIIbl.

A

Crpeska Ha YCJOBHOM 0603HaYeH UK

CONMPOTHBJIEHHA (Pe3UCTOPA) yKashiBaet

Ha TO, YTO 5TO CONPOTHBJCHHE (peiu-
cTOp) ABJAETCA NEPEMEHHBIM.
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BO3MOXKHOCTb PerysnupoBaTb Ko-
JIMYECTBO 3JIEKTPOIHEPTHH, TIOT-
pe6nsiemoii npudopom. Taxoe pe-
ryJMpOBaHUe, HaNpuMep, HeOO-
XOJMMO B OCBETHTEJILHO CUCTEME,
npUMeHsieMO# B 3aje Tearpa, THAe
HeoOXONUMO TacHTh CBeT TOCTe-
nexno. Ecnau cuna Toka, mnpoxo-
JSIIEr0  yepe3  OCBETHUTENbHBIE
JlaMIIBI, YMEHbBIUAeTCs, TO CBeue-
HYME S3THX JaMI cTaHoBUTcs GoJiee
TYCKJbIM. [l yMeHbILeHHs CH-
JB TOKA B LleNd B Hee BBOJSAT
6oJiblllee CONPOTHBJEHHE U3 HHU-
XpoMOBOH TpoBoJIoKH. CompoTHB-
JIeHHe BKJIIOYaeTCd TakK, Kak Io-
KasaHo Ha puc. 1V.34, 6 u, cne-
JIOBaTeJbHO, OJUH M TOT 2Ke TOK
NPOTEKaeT Yepe3 CONPOTHUBJIEHHE
¥ OCBeTHTeNbHYIO Jamny. Baaro-
Japsi BBEJEHHIO CONPOTHBJIEHHS
BeJMYMHA TOKAa,  IPOXOASIIETO
yepea Jjamny, ymeHsbuiaercs. Ceer
JaMIibl cTaHoBUTCH Goslee TYyCK-
JabiM. B panHOM ciydae Hamps-
KeHHe, IOCTyNallee Ha Jammy,
YMEHbIIATC  CONPOTHUBJCHUEM.
Jlns H3MeHeHHs SIDKOCTH CBeTa
OGBIYHO UCNOJIB3YIOT NEpPeMEHHOE
CONPOTUBJ/IEHHE, HAa3bIBAEMOE pe-
OCTaTOM.

B peocrare mmeercs mnonBux-
HBIH KOHTAaKT, NMO3BOMSAIOMHN HU3-
MEHSATb  BEJMUHHY CONPOTHBIIE-
HH5l, BBOLUMOIO B cXxeMy (pucC.
[V.35 u 1V.36). Korna momsux-
HbIf KOHTAKT yCTaHaBJUBaeTCs B
KpaliHee JleBOe TOJIOXKEHHE, K
Jlammne NpHKJaJbBaeTcsd Bce Ha-
OpsiKeHHe W OHa TOPHT SIPKO.
Korna nopBHXHEIH KOHTAKT Hepe-
MelllaeTcss BIPaBO (IO 4YacoBOH
CTpeJsiKe), BeJIUYHHA COIPOTHBJIE-
HHsi, BBOJHMOTO B CXeMy, BO3pa-
CTaeT U CBeT JaMIlbl CTaHOBHTCH
6oJsiee TYCKJIBIM.



Puc. 1V.35. Jlamna ropuT sipko, Tak Kak CONpPOTHBJe-

HHe peocTaTa B NIaHHOM IIOJIOKEHHH ero NOABHIKHOIO

KOHTaKTa PaBHO HYJIIO H TOK NIPOXOIMT TOJNbKO uepe3

gamny. BosbTMeTD, TNOAKJIIOUEHHBIH  NapaJJebHO
JaMmne, ToKa3wBaeT 117 a.

PeocraThl HCnoO/Ib3YIOTCS A9 PeryJHpOBaHHsi CKOPOCTH BpaLleHHd
anexTponsuraresneii. CKopocTb BpallleHusl 3/J1eKTpHUecKoll LiBefHON Ma-
IIMHBl NOMHO H3MEHSITb MPH I[OMOIIM NEPEeMEHHOr0 COIPOTHBJIEHHA,
TOABHKHBIH KOHTAKT KOTOPOTO MOXHO IepeMelnarb CTyNHeH HId KoJe-
HoM Horu. Korza mel HakuMaeM HOTOH Ha mejajib pPeoctara, BeJUYHHA
€ro CONPOTHBJEHUS yYMEHbINAETCs U B pe3yJsbTare 3TOrO Ha JBUraTelb
nojaercs GoJiblliee HaNpsXKeHHe, MPH TOM CKOPOCTb €ro BpalleHHs
yBeJNYHBAETCS.

Hamepenue conporusienuit. BenuuuHy comporuBienus HU3MepsIOT
B eIUHMIAX, HasblBaeMblX oMaMu. HekoToprle asekTpuyeckKHe UENH
HMEIOT COIIPOTHBJIEHHE BCEIO B HECKOJIBKO OM, COMpPOTHBJEHHE APYTHX

Puc. 1V.36. TlonBHKHEI# KOHTAKT PeOCTATa yCTAHOBJEH

TaK, YTO TOK NPOXOAHT Yepe3 JaMIy H uepes uacTh

o6MmoTKH peoctaTa. COnpoTHBJIEHHE PEOCTaTa CHHIKAET

HanpsikeHue Ha Jamne 10 60 6. SIpkocTh cBeuenus naM-
bl IPH 310M yMeHbIUAeTCS,
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g
_@_ Puc. 1V.37. Tlocrosiuueiit pesucrop.

Ommemp Lenel MOXKET JOCTHTaTh MUJLIHO-
Ha oM. ComporuB/ieHreM o6Jaja-
10T BCe COeNMHHTEJNbHBEIE IPOBOJ-
Ycnosrnoe o6osnauenue mpuGopa Aas HHUKH 3JEKTPHYECKHX HPUGOPOB.
H3MepeHHUs CONPOTHBJIEHHS B OMax B TeX Cﬂyqaﬂx’ Kormaa qepes
[IOCTOSIHHbIE COIPOTHUBJIEHUS HEOO-

XOAUMO TIIPOMYCKaTb OY€Hb CHJIbHBEIE TOKH, OHH H3TOTOBJIAIOTCH U3 HH-
XpoMoBO# npoBo/IoKH. Eciin yepes cxeMy MPOXOAHUT O4YeHb caalblil TOK,
TAKOH, HanpuMep, KaK BO MHOTHX paguOCXeMax, HCIOJb3YIOTCS [OCTO-
SIHHbIE COIIPOTHBJIEHHs YroJbHOrO Tuna. IlepeMeHHEle CONMPOTHBIAEHUS
H3TOTOBJISIIOTCS TaKxke JH60 U3 HHXPOMOBOH NPOBOJIOKH, JIHOO U3 yrias
B 3aBHCHMOCTH OT TOTO, Ha KaKOH TOK OHH JOJIKHEI ObITh PacCUUTaHBL.

ConpoTHB/IeHHE MOXHO H3MepSTb HPH MOMOIIM  H3MEPHTENbHOTO
npubopa, HasbBaeMOro ommerpom. HekoTOpble yHHBepCa/bHblE NPH-
6opEl, cayXKaliye JIJIs U3MEPeHHUsT TOKa U HalpPsXKEeHHUs1, MOTYT ObITh TaK-
K€ HCIOJIb30BaHKl B KauecTBe oMMeTPOoB. OueHb TOYHBIA NMPHOOP, Mpe-
Ha3HaYeHHbIH I/ H3MEPEHUs CONpPOTHBJIEHUS, HA3BIBAETCS MOCTHKOM
YurcroHa.

Ilpy u3MepeHMH CONPOTHBJIEHHS C I[OMOLIBIO OMMeTpa Hano y6e-
IUTBCS B TOM, YTO OT CXEMBI OTKJIOUEHO HampsXeHHe. B mporusHom
clydyae MOXKHO NOBpefuTh oMmMeTp. ConpoTHUBJEHHS HAarpeBaTe/lbHbLIX
OpHOGOPOB ONpEeNeIUTh IIPH IIOMOLIM OMMETpa TOYHO Henb3sl. Koraa
[IPOBOJIOKA HarpeBaeTcsd, €e CONPOTHUBJIEHHE BO3pacTaeT U COINPOTHBIJIE-
HHe 3JIeKTPHYeCKOH LenH yBeauuuBaercs. [{Jis1 TOrO 4ToObl ONpEAeNnTh
CONPOTHBJIEHHE LEMH, Tle BhIIeNsIeTCs TelJOo, NOJb3YIOTCA 3aKOHOM
OwMa, xotophiil Gyzer nosicied B § 14.

BHemnu#i BUX ONHOTO U3 THIIOB PE3UCTOPOB (CONPOTHBJIEHHH) noKa-
3aH Ha puc. [V.37.

MHTEPECHbLIE CAMOZAEJIKM
HUarotoeneHune camMofenbHOro ommeTpa

MaTepua.an HEOOXOJMMbIE JJIST U3TOTOBJICHHS OMMeTpa:

IlpoBop Mepmblil, 3ManupoBaHublll F0,5 mm . . .25 m
KapronHas Tpy6Ka ¢ BHYTPEeHHUM & 0K0J0 40 mm ;mm{oﬁ 50 mm
HepeBsinnoe ocuoBanue 10 X 75 X 130 ma . . . . .
Crpenika M3 JucTOBOH JatyHu 65 X 3 mm . . . .
Kycox mnosorsa muawm 5 X 35 mm . . . . . ..
Kycok mucroBoit saryuu 12 X 45 mm . . . . . .
Kycox nucroBoit matysu 15 X 40 mm . . . . . .
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Harotoienue. Bripexkbre H3 /M-
CTOBOH JIATYHH TOJIOCKH, KOTOpBIe
HCIOJB3YIOTCS B KaYeCTBE MOJIIHII-
HUKOB [IJIS] BANUKA CTPEJIKH, U COTHH-
Te HX TaK, KaK [I0Ka3aHO Ha pHC.
1V.39. IlpoGeiite no orBepcTHIO MO-
cepelyHe Kax/JIOH MOJOCKH-NONIAI-
HHKa BO/IN3Y HHMXKHero koHua. [lpu-
KpenuTe NMOAWMNHUKA Ha paccros-
HUH 12 mm Ipyr oT Apyra BHHTaMH
K JepeBSHHOMY OCHOBAaHHIO. Bol-
pexbTe U3 JaTyHU CTPesKky, Takofi ~ Puc. 1V.38. Camonenpuwri
¢dopMel, KoOTOpasi u3obpaxeHa Ha OMMeTp.
PHCYHKe.

Bosbmute cTanbHOH CTepKeHb H OTPeKbTe OT HEro KYCOK JJIHHOMH
4yThb GOJbIIE PacCTOSHHUA MeXAy TNONUHNNHHKAMH H 3a0CTPHTE €ro
KOHIIbI TaK, YTOGbl OH MOT CBOGOJHO BPaIlaTbCs B NOAUIMIIHUKAX CTPeJ-
ku. [IpocBepsuTe B JIaTYHHOH CTpeNKe OTBEPCTHE AHAMETPOM, PaBHBIM
IHaMeTPy CTalbHOTO CTEPXKHs, Ha PaccTosHHH 18 mm oT Tymoro KoHua.
[IpocBepaute Takoe Ke OTBepPCTHE B KYCKE MOJIOTHA MHJILL. 3aKajluTe
KYCOK MOJIOTHA NWJIBI, IJIs TOrO CHauasa Harpeiite ero Ha orge B IJa-
MeHH TOpeJIKH JI0 BHLIHEBOTO CBEYEHHS, a 3aTeM ONmycTHTe B Boay. [Ipu-
nasfite CTPeJKYy H3MEPUTENBLHOTO NPHOOPa M KYCOK IOJOTHA IHJBI
K cTalbHOMY cTep:kHI0. O6e 5TH NeTanu AOKHbI HAXOAUTbCS TOJ Tps-
MBIM YIJIOM K cTep:kHI0. K HIKHeMy (TYNoMY) KOHILY CTPEJIKH punasire
BUTOK TIPHIIOA.

BcraBbre cTpenKy B OTBEPCTHS MNONWHIHUKOB TaK, YTOOBI KOHILBI
CTEpXKHs OMHpaJuchb HA HHUX, H
[pOBepbTE, XOPOMIO JIH CTpe/Ka cbHa-
JancupoBaHna. Crpeska AOIKHA CBO-
GomHO BpamaTbcsl B NONUMMIHHKAX
U OCTAaHABJIUBATbCS B TAKOM IOJIOXKeE-
HUH, KOTlla OHA HaMpaBJeHa TOYHO
Beepx. Ecim oHa Oyzer ocraHas-
JIUBATLCA B JPYTOM MOJIOXKEHHH, TO
HEOOXOAMMO CJerka CTOYHTb OIUH
U3 KOHIIOB KyCKa [IOJIOTHA [HJBI.
D10 MOXKHO cliejlaTb HalUWILHUKOM
Wid Ha UMGOBAAbHOM  KPYTY.
Jlenatb 3T0 cJenyeT OCTCPOXKHO,
TaK KaK 3aKajeHHasi CTajb XDyIKa
u jerko koJjerca. [locse Toro Kkaxk
CTpesiKa ypaBHOBelIeHa, KYCOK TO-
JIOTHA MWJIB HEeOOXONHMO HaMarHu-
THTh, TPUKAcasCh K HEMY MardUTOM.

Hawmorafite BOKpPYTr cpennei 4a- pyc. [v.39. [lerann camomenHo-
CTW KapTOHHOH TPyOKH NpPHMEpHO ro oMMerpa.

200 Bumxod
o6mMomayHo20
npoboda
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200 BUTKOB 06MOTOUHOTO TPoBojia. [IpocBepauTe ABa HeGOIBIIUX OTBEP-
CTHS B /lepeBSIHHOM OCHOBAHUH, 4epe3 KOTOPLIC BBIBEJUTE KOHLK [1pO-
BOJa OT KATYIUKH, a4 3aTeM MPHUKJeiNTe KaTYLIKy K OCHOBaHMIO. YOe-
AHTeCh, YTO KOHIB KyCKa MOJOTHA MH/AB He Kacawmorcs BHYTPEHHHX
CTEHOK KaTYILIKH NMPH OTKJIOHEHUHU CTPENKH OT HOPMATbHOTO II0JIOXKEHHS.

BosbMmuTe 1Ba KycKa JIUCTOBOH J1aTyHH, BbIpEKbTE U3 HUX JepKareu
IJIsi CYXOrO 3/JeMeHTa OT KapMaHHOIO 3JeKTPHYeCKOro (oHaphKa H
3aKpenuTe UX HA [epeBSHHOM OCHOBAaHMHM TaK, KaK 3TO [0Ka3aHO Ha
pucyHKe. BBuHTHUTE Y Kpas NepeBSHHOTO OCHOBAaHUs [Ba BHHTA, KOTO-
pble GynyT cayxuth 3axumamu. COeJlMHUTE KYCKOM [IPOBOJa, MPOJIO-
KEHHOT'O Ha HIJKHeH CTOpOHe OCHOBaHHWsl, OfAMH U3 AepKarelefl CyXoro
JeMeHTa C OJHHM M3 KOHLOB KaTyKH. Jpyro#i Aep:kareJb Cyxoro
3JIEMEHTa COeIMHUTE C OfHUM U3 32XKHMOB, YCTAHOBJIEHHBIX Y Kpast OCHO-
Banusi. CoeHUTE APYrofi KOHEL KaTyIIKH CO BTOPHIM 3axKuUMoM. [Ipu-
KpenuTe K BepXHell yacTu KaTymK#d Kycok Gesoro KaptoHa. OH Gymer
CYKHUTB LIKAJOH H3MepHTeslbHOro npudopa. Iloakimounte K 3axumam
npubopa ABa rHOKUX MpPOBOAA, KOTopble GYAyT HCIMOJb30OBAHEI B Ka-
YeCTBe UCIILITaTeNbHBIX KOHLOB. Tenepb npuGop rotos /s TpajyupOBKH.

Fpanyuposka npuGopa. BeraBbTe CyXoil 9/1EMEHT B JiepKaTesd H Coe-
JUHUTE CBOGOAHBIE KOHLLI THOKHX TPOBONOB, NMOJK/IOYEHHBIX K 3a-
xumam. Crpesnka mpuGopa B TOM ciaydae OTKJIOHHUTCA B KpadHee mpa-
BOe HJIM KpaiiHee JIeBOe MO/OXKEeHWe, UTO ONpeaesnseTca TeM, KakuM obpa-
30M CYXOH 3JIEMEHT YCT4HOBJIEH B Jep:karese. Takoe KpaliHee Mosoxe-
HHe Ha3bIBAeTCsl «HYJEBbIM» U JIOMKHO OhITh OTMEUEHO HAa KapTOHHOH
mkane nudpoit «O». Bo3pMmure samny MomHOCTbI0 60 87 B KOCHHTECDH
€e KOHTAKTOB Ha [10KOJIe HCILITATENbHLIME KOHILAaMu npubopa. Crpeska
npu6opa OTKJIOHHUTCSI OT LEHTPalbHOTO MOJOXKEHHS H YCTAHOBUTCS
B HEKOTOPOM MOJIOKeHHH Hefaseko oT «O». ITocKoJMBKY COMpoTHBAEHHE
60-BaTTHO# J1aMNbl B XOJIOAHOM COCTOSIHHU paBHO 20 om, HamHuidTe HA
[IKaJjie HeMOCPe[CTBEHHO Hall 9TUM IMOJoXKeHHeM cTpesakd uducao 20.
Jlpyrue uudpbl Ha WKajde NPU rpagyupoBKe NPpubopa MOXKHO NONYYHUTh,
HCIOMB3Y S JIAMIbl APYTOH MOILHOCTH, a TaKXKe pas/IH4HbIE 3JIeKTPOOLI-
ToBEIe NpuGOphl. Tak, 25-BaTTHasA Jlamrna B XOJOJHOM COCTOSTHHH HMeEeT
COMpOTUBJeHHe nopsifka 50 om, B To Bpemsi Kak conporusienne 100-Batt-
HOH JlaMmbl B XOJOJHOM COCTOSIHHM COCTaBJsieT Bcero okojo 10 om.
ConporuB/ieHHe CNHpa/JbHOIO HarpeBaTesNLHOTO 3JeMeHTa, TpPUMeHse-
MOro B ped/eKTOpe, B XOJOLHOM COCTOSIHAM paBHO okxoso 20 om.

KOHTpOHbeIe BOMPOCHI

1. HUTo Takoe cONpOTHBJEHHE?

2. Kak M3MeHHTCS CONPOTHBJIEHHE 3JEeKTPHYECKO# LeNH, ecau NpoBoA 6oJb-
IIOro AHaMeTpa 3aMeHHTb NPOBOJOM MEHbIIEro AHaMeTpaP?

3. TloueMy B CONMPOTHBJEHHH BBIUIENSAETCH TEIJNO?

4. HasoBute MaTepuas, HCNOJb3yeMbli B HarpeBaTe/JbHBIX 3JEMEHTaX.

5. TloueMy HHTb HaKaJa OCBETHTeJNbHOH JaMIbl JNOJJKHA  HaXONHThCS
B BakyyMe?

6. Kax HasbiBaeTcst nmepeMeHHOe CONPOTHBJIEHHE?
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7. B KakAX eNMHHUAX H3MEpSIOTCS CONPOTHBJAEHHS?
8. O6bsicHHTE, YTO NPOHCXOAHT C CONPOTHBJEHHEM HArpeBaTeNbHOrO 3Je-
MeHTa IPH BKJIOUEHHH TOKa?

13. MCMNOJIb3OBAHME NMPOBOJHMKOB U U3ONATOPOB

O6blunble npoBopHukH. IlpoBoja cayxkar nyTsMH, N0 KOTOPLIM
apoxoaut ToK. OHU Ha3BIBAIOTCHA NMPOBOAHUKAMHU. [IpOBOAHUKH OGBLIMHO
H3rOTOBJISIIOT U3 MeTa/J1a, MOCKOJAbKY 6O/BIIMHCTBO METAJNJIOB He OKashl-
BaeT 3HAYUTENLHOrO CONPOTUBJIEHUsi NOTOKY 3JeKTpoHOB. [IpoBopHu-
KaMH sIBIAIOTC U HEKOTOpBle JKHUAKOCTH, OJHAKO OHH HCIIOJIB3YIOTCS
TOJIBKO B psifie CJydYaeB, HalpUMEp B KayecTBe 3/IEKTPOJIUTA B aKKyMYy-
JIATOPHBIX O6arapesx U s 3/1eKTPONOKPLITHSA.

Hekoropele MmeTtaninl 06/1a7al0T GOJbLIIMM CONPOTHBJICHHEM, YeM
ApyTHe. Menp siBJisieTcst ONHUM M3 METa/JIOB C HU3KUM COIPOTUBJIEHHEM.
Cepebpo 06/1afaeT HEeCKONbKO MEHBIIUM CONPOTHBJIEHHEM, 4YeM Me[b,
OfHAaKO BBHJYy TOTO, 4TO OHO 3HAUHUTENLHO JIOPOKE MelH, HCIOab3yeTcs
orpanuyeHHo. IlouTH BO Bcex cxemMax B KaueCTBe MPOBOLHHMKOB IpH-
MEHSIOTCS MeJHble MPOBOAA, MOCKOMLKY Meb SIBJISIETCS] NPEBOCXOAHBIM
IIPOBOAHHKOM, HMeeTcsl B JIOCTaTOYHOM KOJIHUECTBE U CTOUT CPaBHH-
TeJIbHO HEe0POro.

ConpoTuBJ/IeHHe aJIOMHHHUSA Bbllle, YeM MeIH, OfHAKO OH 4acTo HC-
MoJL3yeTcsl B TeX caydyasX, KOTJe BaXKHOe 3HaueHHe MMeeT ero MaJbli
Bec. B sIMHUAX 3/1eKTponepenaul, KOTOPHE CIYKaT AJs Nepefady djekK-
TPHUYECKON 3HEPrWH Ha OOJbIIHE pPAacCTOSHHS, HHOTAA HCIOJIb3YIOTCS
aJIOMHHHEBble MPOBOJA, YTO IO3BOJAET YMEHBIIHTb Bec MOJBElIHBae-
MOro K Oropam IpOBOjA.

[TockoNbKY BCe MeTalibl fBJSIOTCS MNPOBOJHUKAMHU, B psle Cay-
yaeB [/ ClelHaNbHLIX HY2KJ MOKHO M0JIb30BaThCA Pa3JTHYHBIMH METaJI-
JaMH. DTH MeTa/l/Ibl MU HEeKOTOpble NPUMePHl WX NPHUMEHEHHS Nepeyuc-
neHbl HuxKe. OHU NPHUBEJIEHbI B IOPS/IKe BO3PACTaHKsI UX COIPOTHBJIEHHUS,
W nepBbIM B UX Psifly CTOUT cepe6po, MMelollee HauMeHbIee COIpPOTHB-
JleHHe, a TOCJ/eAHHM — YToJb (B 9TOM PSIly OH §IBJseTcs eIHHCTBEHHBIM
HEeMeTaJ/lJIOM), HMeIoUMH HaHGoJIbllee CONMPOTUBJICHHUE:

IlpoBoaHHKH THnruuHnbHe NpPHUHMeHEHHS
Cepe6po KonTaxTh BhIK/IOuaTeIeH /151 3J€KTPHUECKHX Heneit
Menb DNeKTpHYECKHe TNPOBOAHHKH BceX THIOB
3os10TO JlemecTKH 3JeKTpOCKONA
AnoMuHu# [IpOBOAHHKH CO CHHKEHHBIM BECOM
Bouabbpam HuTtn Hakana ocBeTHTEJbHBLIX M PafHOJaMIl
Llunk B HacTeHHBIX luTenceNpHBIX PO3ETKAX M B pa3Jiud-

HBIX He3alHIIeHHbIX 3JIeKTPHUECKHX COeNHHEHH X
Huxkenp Pagnonamnm
OnoBo Ipunoi
Cranp B tenedoHHEIX H TenerpadHbIX JHHHAX
CeuHen [lpuno# u naacTHHE aKKyMyJATOPHLEIX GaTtape
PryTs Brikniouatenu (pryTHOe peie)
Huxpom HarpeBatenbHEe 3/€MEHTH, DPeoCTaTH
Yroas Ilyrosble JaMNEl H IUETKH 3JeKTPOABHraTenei
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Puc. 1V.40. Ons pacnpefenuTeNbHOH 3JIeKTPHUECKOH CeTH NPOMHIIIEHHOCTD
BBINYCKAaeT Pa3jHyHbe NPOBOJA M Kabean. Bribop TOro Wjm MHOro THIa NPOBOAA
uiau kKabessl 3aBHCHT OT YCJOBHH, B KOTOPHIX OH JOJIXKEH HCIIOJB30BAThCS.

1—anoMHHHEBBIH NPOBOA ¢ HeonpeHOBOH 0GONOUKOH; 2— aJIOMHHHeBHIH NpOBOR; 3,
4 — npoBOJA MeJHBIH MHOTOXHJBHbIH C BJArocTOHKO# 060JI0UKOMN; § — KaGesb MaCJIONOJHbIN
Ha b K6 C MHOTOXHJbHBLIM MeJHbBIM TNPOBOXHUKOM B HeEONpPeHOBOH o6Goaouke; 6—Kabesb
OCBHHIOBaHHBIH OJHOXKHJABHBIH ¢ GyMaXXHOH H3oJasuuelt Ha | k8, 7—MHOrOKHJbLHBIH aNIOMH-
HHeBLIH MpPoBOJ 6e3 H3OJISIHH; 8 — MHOTOXHJbHBI! aNlOMHHHEBBI NpoBok; 9 —kabesb CBA3H
C HeOnpeHOBOH H3oJasinuell; 10 — KabGeab CBSI3H C MEAHbBIMH NPOBOJHHKAMH H PONPEHOBOM
usonsnuelt; 11 — xabesb cBsA3M ¢ 6GyMaxkHOH usoasuHed B CBUHLOBOH 060Ji0uKe; [2—OCBHH-
L OBaHHBIN Kabesb 3-¢dasnbii ¢ 6yMaxHol wusoaauuelt Ha 15 k@, MeXx¢pasHbIMH SKpaHaMH H3
MeTaJIJIMYeCKOH JIeHTH H BHellHe# 060JI0uKO H3 apMHPOBaHHOIO HeompeHa; 13 — Ka6eJt
MHOTOXKHJBHBIA OJHOdasHbt ¢ JABycJoOHHON H3o0J8LHel H3 OKOJHTAa M OKOmpeHa; I4,
15—MeaHBIli MHOTOXHJBHLIA NPOBOX 6e3 M30JAUUH; 16 — MeAHbIH MHOrOXHJbHBIH NPOBOK
H3 MOJbIX NPOBOAHUKOB 6e3 H3O0JISIHH .

Hcnosnb3oBanue NMPOBOJOB Pa3M4HOro nMaMerpa. Briie otMeyasiocs,
YTO MPOBOJHHKH GOJBLIOTO JUaMeTpa HMEIOT MEeHbILee CONPOTUBIEHME,
UeM MPOBOAHHKH MAJIOro JHaMeTpa, IIOCKOJIBKY NpPH GOJbILEM THAMETpPe
IPOBOJHUKA Y 3JEKTPOHOB GoJiblile CBOGOAB! AJIs1 MepeMelnenus. Jliun-
HBle IPOBOJHUKH HMEIOT GOJIblllee CONPOTHUBJIEHHE, YeM KOPOTKHE (TOro
e JHaMeTpa), MOCKOJBbKY B JJIMHHBIX IPOBOJHHMKAX 3/EKTPOHAM IpH-
XOJMTCSI TNPOJEbIBATh GOMBIIHE MYTh.

ITocKo/MbKY CONpPOTHB/IEHHE YMEHBIIAET BEJIHUHHY 3JeKTPHYECKOIO
TOKa B LENH, OOLIYHO CTPEMSITCS HCIOAb30BATh NMPOBOAHHKH C MHHH-
MaJbHBIM COIPOTUBJICHHEM. .

[IpaBu/ibHBIA BLIOOP AMaMeTPa IPOBOJA, UCIONB3YeMOTO B TOH WJIH
HHOH CXeMme, NPeIOTBpAIlaeT HeHYKHBIE NOTePH 3JEKTPOIHEPTUH U U3-
JIMIIIHKHA HarpeB mpoBofoB. Eciu nuamerp mpoBoja B cxeMe Maj IJsi
TOKa, KOTOPbI B Hell NpOTEKaeT, B HeM BBIIEJNSIETCS] MHOTO TeIlIa.
9TO TEIVIO MOXKET BEHI3BaTb HOXKap. B amekTpuyecknx mpubopax U BO
BHYTPHKBaPTHPHO!H 3JEKTPOIPOBOJKE HCIOJb3YIOTCA NPOBOAA TaKOro
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Puc. IV.41. Wcnonn3oBaHue ANCKA C Kalu
6pOBaHHBLIME TPOpPEe3sIMA [JS OlpeleNeHHs
auaMeTpa nposoaa. B npopesm noouepenno
BcTaBJsieTcsl npoBola. [luaMeTp onpenenser-
€Sl 1O HaANHCH y TOH NpOpe3n, B KOTOPYio
eme npoxoauT nposod. Kpyrioe oreepcrue
3a NPOpPe3blo NaeT BO3MOXKHOCTD JIErKO BhHITa-
IUATh NIPOBOA M3 JHCKA,

IvaMerpa, NPH KOTOPOM He IIPOMCXOJHUT HArpeBa MPOBOJOB TOKOM.
OueHb BaXXHO 3HaTb, KAKOH BEJIHYHHE TOK MPOTEKAeT B cXeMe, UTOGHI
BLIOpaTh /IS Hee IIPOBOJ HYXKHOTO JHaMeTpa.

B npoBojfikax MPUMEHSIIOTC KaK OJHOXUJbHBEIE, TAK M MHOTOMKHJIb-
uple mpoBoaa. ONHOXKUJIbHEIE NPOBOJA OGLIYHO NPHUMEHSIIOTCS BO BHY-
TPUKBAPTUPHOMH 3JIEKTPONPOBOJKE M TaM, Tfie HET HeOOXOIUMOCTH Iiepe-
MelllaTh IPOBOJd. MHOTOXMJBHBIE NPOBOJAA H3TOTOBJSAIOTCA H3 CKPY-
YeHHBIX BMECTe OTJE/JbHBIX IIPOBOJIOYEK Masoro auamerpa. Kcmosbso-
BaHHe HECKOJbKHX CKPYUYEHHBIX MPOBOJIOYEK MO3BOJISIET H3TOTOBUTH
oueHb rubKue npoBofa. Bce mpoBoxa GoJblIOro Auamerpa, HpelHasHa-
yeHHble IS JMHUE 3JIeKTpoIiepeliay, sIBASIOTCS MHOTOXUIbHEIMH. DJIeK-
TPUYECKHEe IIHYPHl AJIs 3JEeKTPOOHITOBHIX IIPHOOPOB, a TaKikKe BCEBO3-
MOXKHBIE VIJIHHUTEJIbHBlE MIHYPHl BBIIOJHSIOTCS K3 MHOTOXHJIBHOTO
[POBOJIA, TAK YTO 3TU LUIHYPH MOXKHO 6e3 OIlaceHHs TepeMellaTb U CBO-
pauuBarh.

Huxxe ykasaHbl [HAMETPHl HEKOTOPBIX TPOBONOB M NPHUBEAEHHI NPH-
MEepHl UX DPUMEHEeHHs.

NOuamerTp IlIlpuMep NpuUMeHeHHH

npoBona

2,5—5 mm DNeKTpHUECKHH BBOA B KHJOH JIOM, pacCuH-
TAHHBII HAa OCBETHTEJNbHYIO H CHJOBYIO
Harpysky

1,6—2 mm BHyTpHKBapTHpHAs 3JeKTPONPOBOAKA

1,0—1,3 mm  OcBeTHTesnbHHE YyCTPOHCTBA

0,8—1,0 mn TeneboHHHA npOBOA, PaXHOCXEMbI

0,5—0,8 mm OG6GMOTKH 3JeKTpoaBHrartejedi H 3BOHKOB

0,25—0,5 mm  KaTyku HHIYKTHBHOCTH paguocxeM, 06MOT-

KH HeGOJbLIHX 3JeKTpPoaBHraTeJsed

Ha3nauenue H30JIITOPOB. MaTepI/IaJIbI, NpensaTCTBYIOLINE MPOXOK-
JIEHUIO 3JIEKTPHUYECKOr'0 TOKa, HA3BIBAIOTCS H30JATOPaMH. I/ISOJIHTOpr
OOBLIYHO ABJSIOTCS HEMETAJ/JIaMH. B JIEKTPHUECKHUX CXeMaX H30JI5STOPbI
UTpaloT CTOJIb XK€ BaXKHYIO POJIb, KaK H TNIPOBOJHHUKH. HpOBO,Z[HHKPI Cco3-
[AatoT s NMOTOKa 3JIEKTPOHOB OI'IpeILeJIeHHbIﬁ MmyTb; U30JATOPEI NIPHUME-
HAIOTCA AJid TOro, qTOGBI He JIOIYCTUTE TOTOK 3JIEKTPOHOB TyJaa, TA€
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Puc. IV.42. Hexkorophle THINBH CIENHATLHO CKOH-
CTPYHPOBAHHBIX H30JTOPOB, INpefHa3HAUYeHHBIX IJIs
Pa3JHUHBIX YCTPOHCTB.

oH HexejateNeH. Vsoasuusa Heob6xoauma A1 GOJBLILMHCTBA TIPOBOJOB
IJIs TOro, 4YTOObl H30eXaTb KOPOTKOTO 3aMblkaHusi. Koporkue sambl-
KaHWsl BO3HHUKAIOT, KOIJA HEU30JHPOBAHHBIE TMPOBOJA HJH TOJHIE
KOHTAKTHI KacaloTcsl APYT ApPyra Tak, 4To o6pasyercs HexesaTelbHas
nenb, 4Yepe3 KOTOPYI0 MOXKeT NPOXOLHTb TOK.

[lpoBosa, ucmo/ib3yeMble BO BHYTPHKBAPTUPHBIX 3JEKTPHUECKHX
Hensix, MOKPHITHl U30JALMEH, TaK YTO HX MOXKHO PasMeliaTb B HEIo-
CpeicTBeHHOH GNH30CTH APYT OT Apyra Ge3 OMaceHHs, YTO 3TO MOXKET
BbLI3BAaTh KOPOTKOE 3aMblKaHue. Ec/n H30/1511s POBOJOB HAPYIIHTCS H
OTrOJIEHHbIE YYACTKU NPOBONOB KOCHYTCA APYI APYyTra, TO KOPOTKOe 3a-
MbIKaHHe HeH36eXXHO. DOoJIbIIMHCTBO NPOBOJOB HMEIOT H30JISALHUI0 U3
5MaJid, XJOMYaTo6yMaxKHOH OIVIETKH, pe3HHbl WM mJaacThka. Twum
MaTepHana, BbIGMPaeMOTO B KauecTBe M30JSIHH NPOBOAA, 3aBHCHT OT
TOro, IjJie 3TOT MpoBOojA OYyAeT ucroJb3oBatbest. Oco6o HanexHas H30-
JsAEs HeoOXoauMa Ui HPOBOJAOB, KOTOpPble MOTYT KacaTbCsi APYTHX
OpeAMETOB WM IO KOTOPbIM IlepejlaeTcsl BLICOKOe HalpsikeHue. Xo-
porasi H30/A1HA HeoOXOAUMa TakxKe AIs 3allUThl JIOAedl OT cayvai-
HOIO KOHTAKTa C 3JeKTPHUECKHMHU LenaMu. Bce Bhik/IOUaTe M TOMKHDI
ObITh TIIATENbHO H30JHUPOBaHEl, YTOOBl YeJOBEK, NPOM3BOAALIUI
BKJIIOUEHHE WJH BBIK/JIOUEHHe, He I0JIydas NPH 3TOM 3JEKTPHYECKOTO
ynapa. HacrenHble mrencejbHble PO3eTKH H30/1MPYIOTCH TakuM o6pa-
30M, 4TOGBI HUCKJ/IOUYHTb BO3MOXKHOCTb yAapa Ha ciyyall, ecid KTo-
HHOYAb KOCHETCA PO3ETKH.

Tunw msoasitopos. CylIecTBYeT MHOTO THIIOB DPAas/IMYHBIX H30J5-
topoB. Kaxaelil M3 HMX HMeeT cBOe HasHayeHHe. Bosnyx siBisercs
XOPOLIAM H30JIITOPOM M HCIOJb3YeTcsl B TeX 3JeKTPHYECKHX YCTaHOB-
KaxX, KOTOphle MOTYT 3aHHMaTb 3HAYUTE/bHOE MPOCTPAHCTBO H pacro-
JIaTaloTCsl TaK, 4TO JIOAM He MOTYT HX KacaTbcs. Bosayx, Hampumep,
UTpaeT pPosib H30JSLHH MeXJy NPOBOAAMH, KOTOPHE Ha 3HAUMTESHHOM
pPaAcCTOSTHUM OT 3eMJ/IM IOJBEIleHbl K OIopaM JIHHHM 3JeKTpolepenay.
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Puc. IV.43. Ha pucynke mnoxasana ac6ecroBas

H30J1LHs] NPOBOJAOB IIHyPa 3JEKTPOHArpeBa-

TeabHoro npubopa. Kaxpaeih nposos ofepuyt

acGeCcTOBHIM IIHYPOM, KOTODHIH He roput. [losc-

HeHO, KaKHM 06PasOM MOXHO OTPEMOHTHP OBATh
TakKo# wmHYyp.

B cxemax, rie JeHCTByeT O4YeHb BBLICOKOE HAIpPSIKEHHE, JNOKHBI
GBITh HCKJIIOYHTEJNBHO XOPOLIHe H30JATOPb. Bhicokoe HanpsikeHue
MOYKET BHI3BATb Pas3psbl MEXKIY PasJHYHEIMH YaCTSIMH CXeMbl, MOAOGHEIE
MOJIHHH. B BEICOKOBOJIBTHBIX JIMHHAX 3JEKTpoIepejaud HCIIONb3YIOTCS
GoJiblIie CTEKJSIHHBIE /M KepaMH4eCKHe H30JSTOPH, KOTOpble MOJBe-
[IMBAIOTCS Ha ONoOpax, IOJIEPKUBAIOIWAX TPOBOAA. DTH H30JSTOPEI
NpeNoTBPALIAOT CTeKaHHe 3JIeKTPHYeCTBa Yepe3 ONOPHl HA S8eMJIO.
Onops! JTUHUHA 3/JeKTponepesay MOTYT U3TOTOBJSAThCA M3 AepeBa. Ecan
" OHO OTCBHIPEEeT, TO CTAHOBUTCS IMPOBOJHHUKOM.

B anekTpuueckux cxemax, paboTaloLIMX MPU MOBHIUEHHBIX TeMIle-
partypax, B KauecTBe M30/I5IlUH NPUMEHSIOTCS acOecT, KepaMHuKa U CJIIo-
Ia. DJeKTPUYECKHe WHYDbl, MOABOASALINE TOK K HArpeBaTeJNbHEIM 3Jje-
MEeHTaM, TAKHM, HalpuMep, KOTOpble HCIOJbL3YIOTCSI B 2JIEKTPOYTIOTE,
06bIYHO U30/HPYIOTCA acOecTOM, SAlIUIIEHHBIM CBEPXY XJ10II4aTo6yMax-
HOH omeTKo#. AcbecT He TOPHT U SIBJIfETCS XOPOIIMM H30JSTOPOM
(puc. 1V.43). Cmiona 1 KepaMHKa OPUMEHSIOTCA B KauyeCTBe OCHOBHI
JUIsT OOMOTOK HarpeBaTe/bHBIX 3/JeMeHTOB, HalpHUMEp 3JeKTPOYTIOrOB
1 1. 1. O6a 3TH Marepuaja $iBJAIOTCA XOPOLIMMH H30JIATOPAMH H CIO-
COOHBI BBIIEPKUBATL BECbMAa 3HAUUTEJbHBEI HArpeB, HE BOCIIAMEHSSCH
U He pacIJIaBsAACh.

B BLICOKOUYACTOTHBIX palaMocXemMax HeOGXOAHMBI HSOJIHTOpr crie-
OMa/JbHBIX THIOB. BBICOKOYACTOTHBIE KOJNeGaHUS CIOCOGHBI BEI3BATh
TNOTOK 3JIEKTPOHOB 4epe3 U30JATOPEl HEKOTOPHIX TUMOB. Hepeaxo B Bbl-
COKOYACTOTHHIX LEMfAX B KauecTBe M30/STOPOB NPUMEHSIIOTCS CTEaTUT H
HOJIACTHPO.I.

Hmnxe nepeunciennl Haubosee paclIpOCTPaHEHHBIE H3O/MSATOPH H-
yKasaHel HaunGojee XapakTepHble NPHMEPHl MX IPHMEHEHHS.
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Puc. 1V.44. Tlpn ynanenun uso-
JSAUHH C TIPOBOAA TOJb3yHTeCh
JNOCTAaTOYHO OCTPHIM HOXOM. Jlyu-
e cpe3aTb H30JSUHIO NMOA YIJOM,
paBHuiM npuMepHo 30°. He caenyer
Halape3aTb NPOBONX OCTPHEM HOXa.
3To nosyyaercs, KOraa ero aepxar
nog TNpSMBIM  YIJOM K IpOBOdY.
OGHIYHO B TAKOM CJlyyae Ha NPOBO-
Jle OCTaeTcsl KaHaBKa HJH 3apy6Ka,
H 1pH crube B 5TOM MecTe IPOBOX
Jerko Jnomaercs. CrapaiTech noJib-
30BaThCsl CHEUNHANbHBIM HHCTDPY-
MEHTOM IJ15l yAaJeHHS H30JISLUHH.

Puc. 1V.45. CKpyTKa «XBOCTHKOM>»
HCIIOJIb3yeTcsl, KOraa HeoGXOXHMO
coennHuTh aABa nposopa. CkpyTka
OGLIYHO TIOMElLaeTcss B COeQHHH-
TelbHYI0 KOpoGKy. Ilepen TeM kak
3aKpHTbL KOPOGKY, COENHHEHHS He-
06X0AMMO XOpOLUO NPONasiTh M 3a-
TeM Oo6MOTaTb H3OJSILHOHHON JIEeH-
TO#.

H3onsartop

Bymara

AMmanb
Caona

Pesuna
Bakenut

Kepamunka
Inactuk
CreaTurT
Macao

ITpuMepH HCNHONB3OBAHHS

Hsonsauns BuTKOB B TpaHchopMaTopax M 3JeKTPO-
ABHraTeasx .

TlokpriTHE OGMOTOYHBIX NPOBOIOB

B kauecTBe NM3JEKTPHUECKOTO HANOJHEHHS KOHIEH-
CaTOPOB pagnocxeM

ITokpriTHEe NpPOBOIOB

Kopnyca wrencesbHEX PO3€TOK M BHIKJIOYaTesel

HarpeBatesnbHble 3/€MEHTH, JHHHUH 3JEKTpONepenauyn
IlokphiTHE mNpPOBOMOB

TesleBH3HOHHBEIE H PagHOCXEMBI

TpanchopMaTops ¥ KOHAEHCATOPHI

MHTEPECHbLIE CAMOJEJIKM

1. HaKk BbIMONHWUTL CKPYTHY «XBOCTHKOM»

OrosiuTe KOHIIBI NPOBOJIOB HA PACCTOSIHHH OKOJIO 50 MM, KaK 3TO
noxasano Ha puc. 1'V.46, a. Ckpecture oro/ieHHble KOHIIbI IPOBOJOB TaK,
Kak IoKasano Ha puc. [V.46, 6. [Ipunep:kuBaiite 3TH KOHLBI MajblaMH
OJHOH PYKH H, ONHOBPEMEHHO C/IBHTast UX JPYToi PYKOH, clienaliTe CKpyT-

110



Puc. 1V.46. Ilpouecc BHMOJHEHHUST CKPYTKH «XBOCTHKOMY.

Ky M3 [IecTH BHTKOB (puc. 1V.46, e).
[MonpaBHsiiiTe KOHIEI, KaK 9TO MOKA3aHO
Ha puc. [V.46, e. [Iponasiite ckpyTKy
(puc. 1V.46, 0 u e). Ilocme Toro xak
IPOBOJ OCTBIHET, H30JMHPYHTE CKPYTKY
U30JISLLUOHHOH JIEHTOH.

2. Hak BbINONHHTB
T-o6pasHblit 0TBOA,

Ynanute c IPOBOXOB H3OJSALHIO
(puc. 1V.48, a). CkpectuTe OrosieHHLIE
yuacTKH IPOBOJOB TaK, KaK 3TO [OKa-
3aHo Ha puc. [V.48, 6. Tyro Hamoraiire
IpOBOJ, OTBOZA BOKPYTI OrOJIEHHOTO
yJ4acTKa OCHOBHOro mnposofa (puc. ['V.
48, 8). Harsuure wHamoTaHHBIH mpoO-
Boj nJyiockory6uamu (puc. I'V.48, ¢). Ot-
pexkbTe OCTaBIUMHCA KOHell IPOBOJA
TakK, 4TOGBI HE OCTaBaJOCh OCTPOTO BhI-
cryna (puc.IV .48, 9). [Iponasiite ckpyT-
Ky, Kak rokasaHo Ha puc. [V.48,e u oc.
[Tocsie Toro Kaxk npoBojJ, OCTHIHET, MpO-
TPHUTe MECTO COeJUHEeHHUs BJIaXKHOH Tps-
MOYKOH M H30/IHPYiHTE €ro H30JIALHOH-
HOH JleHTOH.

Puc. IV.47. OrBop npumenser-
csl NPH HeOGXOAMMOCTH NMOJKIIO
YeHHS K 3JIeKTPHUYecKoll cxeme.
INopkniouast OTBOK, He Caefyer
nepepesaTh OCHOBHBIE MPOBOJA.
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Puc. 1V.48. Ilpouecc BbINOJHEHHS OTBOAA CKPYTKOIl.

Puc. IV.49. Ckpyrka ucnoabayer-
cs, Korja HeoGXOLUMO YIJHHHTB
NPOBOX.

Puc. 1V.50. Ilpouecc BLINOJHEHHS PYCCKOH CKPYTKH.
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8. HaK BbLIMONHHTL CKPYTHY

Ynanute U30JALUIO C KOHIIOB KaXAOI'O NPOBOAA Ha PacCTOSTHUU
okoso 75 mm (puc. 1V.50, a). Ckpecture 1Ba MpoBoja, Kak [OKa3aHO Ha
puc. 1V.50, 6. CBeiiTe KOHIBI MPOBOJOB TakK, YTOOH IONYYUJIOCh ABa
nosueix ButKa (puc. IV.50, ¢). Hamorafite ocraBumecsi cBOGOJHBIMH
KOHIIBI HA Y4YacTKH OrOJIeHHOTO MpOBOJa TakK, YTOOBl KaXKABIH KOHell
“umen mo Tpu BuTKa (puc. I'V.50, 2). HarsinuTe KoHIB NPOBO/iA MJIOCKO-
ry0luamMy ¥ OTpexbTe BHICTyMNawiue KOHYMKH. [Iponasfite CKpyTKy,
KaK TokasaHo Ha puc. V.50, 0. [locne Toro Kak mpoBoja OCTHIHYT,
IPOTPHTE MECTO COeAMIIeHUS BJIaXKHOH TPAMNOYKOH U M30JUPYHTE MecTo
CKPYTKU H30JISIILHOHHOH JIEHTOH.

KoHTponbHble BOnpoOChI

1. lMouemy HnHauGojiee yacTo B KayecTBe NPOBOJZHHMKA NPHMEHseTCHl MelbP

2. B kakux ciayuasx MCIOJB3YIOTCS ajiOMHHHEBble MPOBONHHKH?

3. Kakofi u3 MerasnsioB MMeeT HauWMellbllee CONPOTHBJEHHE?

4. Tloyemy Ba)KHO NpaBHJBbHO BHI6paTh JHaMeTp NpoBoAa JJisl BHYTPHKBap-
THPHOH 3J€KTPONPOBOLKHK?

5. INosichuTe Ha3HayeHHE H30JISITOPOB.

6. IepeyncyiuTe HEKOTOPHIE H3OJSILHOHHBE MaTepUalibl, UCIOJb3yeMble B OBl

TOBBIX 3JieKTponpubopax.
7. B ueM pasnuyype MeXAy NPOBOLHHKAMH H H30JSTODaMH?

14. CBA3b MEXXAY HAMPAXEHMEM, TOKOM
N COMPOTUBJIEHUEM

3akon Oma. s onpefeseHuss pexkuma palOTHI 3J€KTPUUECKOH
el HCIOJB3YIOT TPU OCHOBHBIE BeNIUYHHBL:

1. Hanpsxenue.

2. Tok.

3. ComnpoTuBseHHe.

Bce 3T BeqMUYMHBI MOXKHO OIpelensiTh NPH INOMOILH HU3MepHUTe/b-
HEIX npubopos. Ilpexkne yem cobparb 3/MeKTPHUECKYIO CXeMY, BaKHO
3HaTh, KaKoe 3HaueHHe OYIeT UMeTb KaKias U3 STHX BeJUUHH. 3Has
BeJHMYHHY TOKa, MOXKHO IPaBHJIbHO BHIOpaThb AHaMeTp NpoBoja. 3Has
HanpsiKeHHe, MOXKHO BHIOpaTh NPUOODPHL WM YCTPOHCTBO, pacCUHTaH-
HbIE Ha [UTaHKEe TaKuM HanpsiokeHueM. [TorpeGoBanock 65l OYEHb MHOTO
BpeMeHH, ecd Obl KaXIYI0 9/JeKTPUUECKYIO CXeMy NPHXOJMJIOCh HccJe-
JI0BaTb OMBITHBIM IyTeM, 4TOObl OHNpelelUTh AONYCTUMblE AJs Hee Ha-
NpsKEHUS U TOK, a TaKiKe ee cONpOTHBJeHHe. [losToMy HeoO0XOAMMO
HAy4YUTbCS pPacCUUTHIBATL 9JIEKTPHYECKHE XapaKTePUCTHKH CXeMBl.

CymecTBy1oT omnpejeNeHHble COOTHOUIEHHSl MeXAY HalpsaKeHHeM,
TOKOM H CONPOTHBJIEHHEM KaxAod uenu. Eciu Hanps.KeHue, NpHIIO-
’KeHHOe K KOHIaM lleny, BO3PACTAEeT, TO TOK B LM TaKKe BO3PAacTaeT.
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Eciu B Lelib BBOAUTCS JOTOJNHUTENbHOE CONPOTHUBJIEHHE, TO BeJHYHHA
TOKa B Heli yMmenbinaercs. Takum ofpasoM, ecJH IPOHCXOJHT H3MeHe-
HHE HaNpsiKEHUs WIM CONPOTUBJIEHHS [eNH, TO 3TO 06513aTeJbHO BEI3bI-
BaeT M3MeHeHHe TOKa.

CooTHoIeH e, CYLIECTBYIOLIEe MEXKIY STHMH TpeMs BeJHYHHAMH,
MOXKeT ObITb BHIPAXKEHO MaTeMaTH4ecKU Ha oCHOBe 3akoHa Oma. 3akoH
Oma HCMoJIb3YeTCsl /s pacyeTa TOKa MO U3BECTHBIM JJIs1 JAaHHOH CXeMbl
HAMpPSIKEHUIO H CONPOTHUB/ICHHIO; OH TaKXkKe JaeT BOSMOXKHOCTBb OMpejie-
JIATh HaNpsi:KeHHe N0 U3BECTHBIM TOKY M CONPOTHBJEHHIO U PacCUHTLI-
BaTh COMPOTHBJEHHE MO H3BECTHHIM HANPsKEeHHIO U Toky. Otciona cie-
JyeT, YTO eC/JM H3BECTHHI JiBe BEJHUYMHbI, XapaKTepH3yIOUlhe HaHHYIO
Henb, TO N0 HUM MOXHO ONPEJeJ]HTb TPETHIO BEIUUYHHY.

Pacuer Toka. Corsacno 3akoHy Oma TOK paBeH HalpsiKeHHIO, Jle-
JIEHHOMY Ha CONpPOTHBJEHHE. MareMaTHUeCKH 35TO BHIPaXKaeTcsl TakK:

HanpsiKeHHe (B BOJIbTAX)

TOK (B ammepax) = .
COI POTHBJIEHHE (B OMAX)

B cxewme, usobpaxenHoil Ha puc. 1V.51, HanpsixKeHHe aKKyMyJIsTOp-
HOH Gartapen paBHO 6 6. CompoTuB/eHHe OCBETHTEJNbHOH JaMIBl PaBHO
3 om. Kako#l Tok 6yJeT npoTekarb B 3ToH cxeme? Mcnonbsys ¢opmyny
sakoHa OMa U NOJCTaB/Ififl B Hee U3BECTHbIE YHC/IOBBIE 3HAUEHHUS HAMpPsi-
XeHHUS M CONPOTHBJIEHHs, NOJydyaeM

TOK = 5 2a.
3

BennunHa ToKa 0ObMHO 0603HaYaeTCsl JaTHHCKo# 6ykBoii [. Byksa E
UCrosb3yercsa 1J1s1 0603HaueHus 3. A. C. WM HampsixeHHsi. JlatuHcKas
6ykBa R ucnosnbsyercss A5 0603HAueHHs! CONMpPOTHBJeHUs. Ecau Boc-
N0JIb30BAaThCsl TUMH 0603HaYeHUAMH, TO 3aKOH Oma GyJieT BbIpaxkarhbCs
caenyoule hopmyJo:

X 3 om

ANamna
HAKA U~
Banun
¢ conpo-
muBneHuem
3 om

Inexmpuyeckan cxema

Puc. 1V.51. IlecruBoaproBasn

Gatapes NOAK/IIOYEHA K OCBe-

TUTEJNbHOH JlaMIe HaKaluBaHHUS

C BHYTPEHHUM COIPOTHBJIEHHEM
3 om.

KKYMYARMOPHAA
bamapen 68
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Hanpabrenue
moka

Tenepamop

lpoxermaop

Obwuid Bud yemanoBru

Tox

Cxema

Puc. 1V.52. I'eneparop nutaer TOKOM NPOKeK-

TOp, NPEACTABJASIOMMH COGOH Harpysky nAnas

remeparopa, T. €. BeleT ce6f KakK CONPOTUB-
JneHue.

Amnepmemp

Puc. 1V.53. B nannoit cxeme uepe3 com-
poTuBJieHHe 6 0x MPOXOAHT TOK D a.
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Puc. 1V.54. I'eneparop co3faer HanpsxeHue
100 8 u uepe3 pe3HCTOP NPOXOAHT TOK 2 a.

YcerpofictBa ¥ NpUGOPE!, MOAK/MOYEHHEIE K HCTOUHHKY HalpsKeHHs,
fa cXeMaxX 4acTo 0003HayaloTCs YCJIOBHBIMH 3HakKamH. Ha puc. 1V.52
BBepXY IOKa3aH IeHeparop, MOAKJ/IOYEHHBIH K NPoxkeKTopy. B cxeme
puc. 1V.52 BHM3y HCIONB30BaHHE yC/IOBHBIE OG0O3HAUeHHs eHepaTopa
H TIPOXKeKTopa. 3/iech MPOKEKTOP y2Ke Npe/CTaB/]eH B BHIe Pe3ucropa.

JonycTtum, uTo reHepartop cospaer HampsixkeHue 50 8, a CONPOTHB-
JIeHHe TIpOXXeKTopa paBHO 5 om. Kakoii TOK GyleT NpOXOAHTL uepe3
5Ty CXeMmy?

[Toacrasasa B dopMyny 3akona Oma 4HC/IOBHE 3HAYEHHSA, NMOTYYHM

1=5—0=10 a.
5

Pacuyet nanpsikennsi. 3akon OMa MOXKHO HCIOJB30BaTh JJIsi ONpeje-
JIEHHSl HaNpSKEHHUs, IPUIOKEHHOTO K CXeMe, eC/IH U3BECTHBI €€ COMpo-
THBJIEHHE U MPOXOAsUIHA 4epes Hee TOK. Popmysna mis onpeneneHus
HanpsKeHHd uMeeT BUI E = [R, T. e. HampsiKeHHe = TOK X COIpO-
TUBJICHHE.

B cxeme puc. IV.53 Tok paBeH 5 @, compoTHB/eHHe STOH CXeMbl
paBHo 6 om. OnpenenuM HanpsiKeHHE TeHepaTtopa:

E=IR=5.6=30.
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Pacuet conporusaenusi. 3akon Oma MOxKeT GHITh HUCIIOJIB30OBAH IS
pacuera COIIPOTHUBJEHHsI CXEMBbl, €C/M H3BECTHBI HANpsiKeHHe H TOK.
dopmysaa IS pacuera CONPOTUBJEHHA HMeET CJAEAYIOUME BHAI:

£
R—I’

HaTpsKeHne (B BOJbTAaX)

T. €. CONpOTHBJIeHHe (B OMax)=
TOK (B ammepax)

B cxeme na puc. 1V.54 nanpsxenue paBno 100 6, Tok pasen 2 a.

KakoBo conporuBneHue B 3To# cxeme? [lopcraBiss 3TH 3HaueHHs

B (I)OpMyJIy, noJsydyaem
) E 100
R——-—]—, R——-———Q =50 onm.

Ha ocHOBaHHH H3/I0XKEHHOTO BhIle C/IElyeT, 4To (opMmysa 3aKoHa
Oma moxeT GhbiTh HalHcaHa B TPeX BapHAHTaX:

Ul HaXOXJeHHUsl TOKa 12?’

IJ1sT HaXOXJeHHs HanpsikeHus E=I[R,
E
JUI HaXOXJEHHSI CONMpPOTHUBJIEHHS R=_1_,

Uamepenue asieKTpHueckoil MouHoCTH. KOJIHYeCTBO 3/1eKTPHUECKOH
SHepTHH, HeoGXOAMMOe JJ/1s NOJYYeHHs TelsIa, cBeTa MM MeXaHhye-
CKOTO JIBMKEHHS, YacTO BHIPaxKaeTcsi B BaTTax.

Barr saBjsfercs eIMHHUEH 3JeKTPHYECKOH MOLIHOCTH. MOIIHOCTE
XapaKTepHU3YeT CIOCOOHOCTh YCTPOHCTBA BBIIOIHATH PaGOTy B €HHHILY
BpemeHu. Bcem 3HakKoMa M Jpyras eJMHHIA MOIMIHOCTH, Has3hiBaeMasl
JomafnHo# cusofi. C MOMOUIBIO TAaKOH €IHHMILI OOLIYHO OLeHHUBAIOT
MOIIHOCTL aBTOMOGWJIbHBIX JBHTareseld. ABTOMOGHJILHBEIA ABHTaTesk
MOIITHOCTbI0 175 JIOmMAaAuHBIX CHJl CIIOCOOeH NIPOHU3BECTH B €MHHILY Bpe-
MeHH Gosibine paboThl, UeM ABHraTe/lb MOLLHOCTHI0 100 JomaguHbX CHI.
B 3/eKTpPOTEXHHKE MOIIHOCTb, NOTpebiifeMasi JEKTPHUECKUMH TpH-
Gopamu ¥ YCTpPOHCTBAMH, U3MepsCTCS BaTTaMH.

DJIeKTPHYECKHEe OCBETHUTe/IbHbE JIAMIbl XapPaKTEPU3YIOT YHCJIOM
BaIT, KOTOpPOe KaxkAas M3 HuX norpebiser. Uem Gosblue BaTT NoTped
JisileT Jiamrna, TeM GoJsblile CBeTa OHa AaeT. DIeKTpUYecKas JiaMa MOILL-
HOCTBIO 25 BATT He TOPHUT TaK fApKO, Kak 100-BaTTHas Jammna, u noTpe6-

Puc. 1V.55. VcaoBHoe oGo3nayeHue
npu6opa AJsl H3MEPeHHsI MOIIHOCTH.
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Puc. 1V.56. Cxema ZJsT M3MepeHHs1 3JEKTPHYECKOH
MOILLHOCTH, noTpebaseMoil npuGopoM.

JISieT B 4eThIpe pas3a MeHblle MOUIHOCTH. DJIEKTPHYECKHH KaMHH MOLI-
gocTelo 600 BarT He Harpeer KOMHATy Tak ObicTpo, Kak 1000-BaTTHBIH
gamitH. MTak, BO BCEX 3THX ClydasiX MeHblUee YHCJIO BATT YKa3biBaeT
Ha MeHbIIIYI0 MOLUIHOCTD, NOTPeb/1seMylo MK OTAaBaeMylo TeM HJH HHBIM
npuGopoM. Ilpu nproGpeTeHHH WJIH HCIOJb30BaHUM TpHOGOpa Heo6Xo-
IHMO YYHTHIBATb €IC MOLIHOCTE.

PacyeT MOWHOCTH. MOITHOCTL 3/MEKTPHUYECKOH CXeMbl MOMKET OhiTb
paccuntaHa matematuyeckd. OcHoBHasi Qopmysia, ciyxamias Ans Us-
MepEeHHsi MOLIHOCTH, BBIpaXKaeTcsl TaK: MOLIHOCTb, TOTpebaseMas H/IH
oTHaBaeMasi Lenbto (MpUGOPOM HJIH YCTPOACTBOM), PaBHA NIPUI0OKEHHOMY

Puc. I'V.57. BarTmerp cieBa NOKashlBaeT, 4TO Harpe-
BaTeNbHBIH 3/eMeHT NOTPeGJSeT MOLIHOCTL OKOJIO
600 6m. Ecan Gbl MBI 1le pacrosiaraju BaTTMETPOM, TO
L7151 OTIPE/le/IEHH sl MOLLHOCTH MOXKIIO GBIJIO GBI BOCIOJb-
30BaTLCS aMnepMeTpoM U BoJabTMeTpoM. Ilokasanue
BosibTMETPA OKosMo 120 6. Ilokasanme ammepmerpa
okoso 5 a. Mcnoawaya dopMyny nsst onpefesneHns
MOILLHOCTH, MOXHO TOACYHTATH €€, YMHOXKHMB Hamps-
wenne Ha TOK. YMHOXHUB 120 ¢ Ha b @, noayynm 600 em.
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K Heli HANpSIKEHHIO, YMHOXKEHHOMY Ha
TOK, KOTOpHIH 4Yepe3 Hee IPOTEKaeT,
T. €.
MOIIHOCTb = HampsiKeHHe X TOK.
B martemaruueckoil opme oHa 2a-
MHUCHIBAaeTCA TakK:

W = EI,

rie 6ykBa W oG0o3Hayaer MOIIHOCTb B
BaTTax, E — Hanps:KeHHe B BOJIbTaX
u [ — TOK B ammepax.

B cxeme puc. [V.56 uepes Toctep
npoTekaeT TOK, paBHbI 9 a, a Ha-
NpsiKeHKe, MOJABEJCHHOE K IITENCe/b-
Hofi posetke, paBHO 120 6. Kaxoba

MOLIHOCTh TOCTEpar Puc. IV.58. 3nekTpocueTumnx
[ToxcTaBisisi 5TH 3HAyeHds] B H3Be- PErHCTPHPYET KOJNHYECTBO H3-
CTHYIO HaM (OpMyJy, MOIYdHM PAacXoN0OBaHHBIX BaTT-4acoB.

W = EI = 120 X 9 = 1080 sm.

CrnefoBare/bHO, 3TOT MOPUOOP MOTPeG/sSeT 3JIeKTPUUECKYIO MOLI-
HocTh, paBHyo 1080 gm.

JInst u3MepeHHs] MOLLHOCTH MOXHO HCIIOJIb30BaTh BOJILTMETP U aM-
nepmerp. CrielHanbHO /8 M3MEPEHHs MOLLHOCTH I[peJHa3HayeH MpH-
Gop, HasbIBaeMblii BAaTTMETPOM, NPEACTaBJAAIOUIMN COGOH KOMOHHALHIO
BoJIbTMETpPa M ammepmerpa. [Ipy H3MepeHHH MOLIHOCTH TaKuM MpHOGO-
pOM HeT HeoGXOJMMMOCTH PacCUMThLIBATL MOLIHOCTH mo ¢opmyie. [Ipu
BKJIIOUEHMH BATTMETPA B CXEMY OTCYET IO ero luKajle AaeT BeJHYHHY
MOIIHOCTH, MOTPe6asIeMON U/IH OTJaBaeMOH CXeMOH.

Kuaosart. HacTo MOLLHOCTb, MOTPeG/IAEMYIO0 3/1EKTPHYCIKEM 060-
pynoBaHHeM, 0603HAYaIOT YHCJIOM KHJIOBATT, IJie CJOBO KHJIO O3HAUaeT
1000. Oxmn kuaoBart pasen 1000 gm, 10 kem pasubt 10 000 sm.
Eciii, Hanpumep, B TEXHHYECKOM MACHOPTe 3JEKTPHYECKOTO HArpeBa-
TeJLHOTO YCTPOMCTBA YKas3aHa MOIIHOCTb 3 K@m, TO 3TO O03HAYaeT,
yro motpebasemass UM MomuOCcTh paBHa 3000 gm.

B.nempocququ Has ydera KolnyecTBa 3JIEKTPOSHEPIHH, NOTpPe6-
JieMOfl B JKM/IBIX MOMEIIEHHSX H Ha NPEANPUATHAX, HCIONB3YHOTCS
CUETYHKH KHJIOBATT-4aCcOB, YCTAaHAB/IMBAEMEle Ha BBOJAX K morpedu-
TeJISIM SHEPTHH. DTOT H3MEPHUTeJIbHEIH NPHOOD BKJIOYaeTcs TaKuM o0pa-
30M, 4TO BCf1 MOABOAMMAs K INOTPEeOHTENIO SHEepPrusl MPOXONUT uepes
Hero. Kaxk[pii CYETYHMK CKOHCTPYHPOBAH TaKMM 06pasoM, YTO OH H3-
MepsieT MOIIHOCTh U YYUTEIBAeT BPeMs, B TeueHHe KOTOPOro OHa IIo-
Tpebasiercs. Ha suueBoil maHe/ny cUeTYUKA MOKA3hIBAETCS KOJHYECTBO
KHJIOBATT-4acoB, MOJYYeHHBIX moTpeGuTeneMm. KosnuecTBO KH/IOBATT-
YacoB 3JEKTPOIHEPTHH, HU3PAaCXOJIOBAHHOH, HaNpHUMep, 3a OAHH Mecsl,
MOKHO ONpeNeNHTh, ec/id BbIUECTb U3 €ro MoKasaluufi [okKasauus, sa-
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Puc. 1V.59. CxeMa jgns onpepenenusl COnpo-
THBJIEHHSI PAaCKaJIeHHOH HUTH OCBETHTEJbHOH
JaMIbl,

Puc. 1V.60. Onpegenenne ToKa, NPOXO-
IAIMEro Yepes HArpeBaTesbHBIH 9JeMeHT
IpH TOMOIH BOJBTMETpA.

Puc. 1V.61. Cxema ans onpefeieHHss MOUIHOCTH 3JEKTPO-
O6rITOBOrO mpubopa.
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MKCAHHBIE MeCsLl TOMY Hasal. DHeprocORIT yCTaHABAUBAET Tapudbl 3a
KUJIOBATT-9aC H3PacxofoBaHHOH 3Hepruu. CyeT 3a 3/JeKTPOIHEPTHIO
COCTaBJIfieTCs] MyTeM YMHOMKEHHS 4UCJIa M3PaCXOJOBAHHEIX KHJIOBATT-
4yacoB Ha Tapud.

MHTEPECHBIE CAMOJEJIKM U 3AL0AHUS

1. OnpepeneHue CONPOTHUBNEHUA OCBETHTENLHOM
9/IeKTpoNnamnsbl

Hns onpeneneHust CONPOTHUBJIEHHS PpacKajJeHHON HHTH JaMIlbl
TpeOyloTCsl clefyiomye NpUGOPsl U AeTaldu: OCBeTUTeIbHAs JaMmna Ha-
KajuBaHUsl MolHocThio 100 6m, maTpoH A/ Jamibl, IOTenceslb, W30-
JIUPOBAHHBIH NPOBOA, BOJLTMETP M aMIlepMeTp MepeMeHHOTO TOKa.

CoGepure cxemy Tak, Kak 9TO 10Ka3aHo Ha puc. ['V.59. MoxHo Boc-
II0JIb30BATbCS CaMOJEJNbHBIMH BOJBTMETPOM U ammepmeTpoMm (cM. § 10
u 11). [Tocne u3MepeHHs HaNpsXKeHUS U TOKA no 3akony Oma ompege-
JIUTE CONPOTUBJIEHHEe HUTH JaMibl. HackolbKo oT/iHuaeTcst 5TO COMNpPO-
TUBJIEHHE OT CONPOTHBJIEHUS XOJOLHOH HHUTH JaMIBI?

2. OnpepenexHne ToKa, noTpebasemoro
HarpeBaTeNbHbIM 3/1EMEHTOM

Heo6xonumpie mpuGopbl M AeTald: MaTPOH AJs JaMIb, 3JeKTPo-
HarpeBaTeJqbHbIH 3jeMeHT MomHOocTeio 600 6m ¢ BUHTOBEIM HOKOJEM,
mITence/nbHas BHJKA, BOJBTMETD IEPEMEHHOTO TOKAa W aMIepMeTp Ile-
PEMEHHOI'0 TOKa.

Cobepure cxeMy Tak, Kak 3T0 mokasaHo Ha puc. ['V.60. Comporus-
JIeHUe HarpeBaTe/]bLHOTO 3JeMeHTa paBHO npumepHo 20 om. M3mepbre
HanpsixkeHUe M paccuMTalTe TOK, BOCIOJb30BABIUMCH 3aKOHOM Owa.
IMonyuurte noxpTBepKIeHHe BalIero pacyeTa, BKJIOYUB B COOPaHHYIO
CXeMy amIepMeTp IlepeMeHHOTO TOKa.

3. OnpepeneHue MOLWHOCTH, NOTPebNaeMOn
npru6opom

Heo6xonumele npuGophl U feTald: BOJBTMETP U aMIEepPMeTp mepe-
MEHHOI'O TOKa, ILUTENCeJbHAsh BUJKA, H30MMPOBAHHBIA NPOBOL M OAMH
13 OBITOBLIX NPHOGOPOB, HampPUMep 3JEeKTPUYeCKUE KaMHUH, 3JeKTpo-
JYXOBKa, PajUONpPUEMHHK HJIH 3JEKTPOYTIOT.

CoGepure cxemy, usobpakeHHyI Ha puc. [V.61. BcraBbre mremn-
CeJbHYIO BUJIKY mpubopa B IuTencenbHyl0 po3eTKy. Ilocne usmepenus
TOKA U HaNpsKeHHUs onpe/iesuTe 1o GopmyJe MOIHOCTb, NOTpebaseMyto
npubopom.
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KoHTponkHble BOMpOCH!

1. Kakum o6GpasoM no 3akoHy Oma pacCUHTHIBAIOT 3JEKTPHUYECKHE UEMH?

2. Yro moppasyMeBaeTCs MOJ «TOPSYMM» CONPOTHBJIEHHEM B 3JIEKTPHYECKOH
nenu?

3. Uro mosyuaercs mpu yBeJHYEHHH CONPOTHBJICHHS 3JIEKTPHUECKOH Uemu?

4. Uto cayuHuTcs, €CH NOBLICHTH HampsKeHHWe B JIeKTPUUECKOH Wemnu, co-
Iepxaueff ocBerutesnbHyI0 Jamny? [Jouemy?

5. O6bsicHHTe, NONB3YSACh CXeMOH, KaK IOAKJIIOUHTL K JIEKTPHUECKOH LEenu
BOJIBTMETP M aMnepMeTp /5 H3MEePeHHs «TOpSUero» CONPOTHBJIEHHS OCBETHTENb-
HOHl JaMnbI?

6. Kakum 06pa3oM MOXKHO YBeJHUYHTHL TOK, MPOXOASIUN yepe3 sJeKTpHue-
CKYI0 Ienb?

7. KakuMu TpeMs OCIOBHBIMH BeJHYMHAMM OGHIYHO XapaKTEPU3YIOT PEXRUM
9JIEKTPHYECKOH 1enu?

8. K snentpuueckofi Lemnu npuaoxkeHo HanpsikeHue 10 @, u yepes mee mpo-
XOZUT TOK 2 a. KakKoBO CONpOTHBJIEHHe LEMHu?

9. Bryucaute TOK, NPOXOASUIME yepe3 3JeKTPHYECKYIO LENb C CONPOTUBJIeE-
HueMm 10 om, ecqn K Hell NMpuUJoxeHo HanpsixkeHue 50 6.

10. Kakoe HampsKeHHe NDHJIOXKEHO K 3JIEKTPHYECKOH IeNH, ecjid ee Conpo-
THBJIeHHe paBHO 50 ox, a NPOXOASAMMUIL yuepe3 Hee TOK paBeH 3 a.

11. HasoBuTe efMHHIY, HCNOJAL3YEMYI0 MJSI BEIPAXKeHHS 3JeKTPUUECKOH
MOLLHOCTH. ;

12, Hanumure dopmyay, HCHONB3YEMYIO IJd pacyera JeKTPHUECKOH Mom-
HOCTH.

13. Kak HasplBaeTCs eJHHHLA, HCIOJb3yeMas /s Bbpa)keHHs] KojuueCTBa
H3pacXOJ0BaHHOH sHepPruu?

14, Kaxk cocraBafiloTcsl cueTa 3a NOTPeGJEHHYIO 3JEKTPOIHEPTHIOP

15. COEAUHEHUE SJIEKTPUYECKMX LLEMEM

MocnenosarenbHoe coefiuHeHne OaTapeil. Brime oTmeuasoch, 4To
OJIUH CyXOH 3JIeMEHT CO3JlaeT HamlpsukeHHe 1,5 8, a OIUH JeMeHT ak-
KyMYJSTOPHOH 6ataped — oKoso 2 8. barapeH, cofepzKaliie HeCKOJb-
KO 3JIEMEHTOB, CO3JaloT Oojbllee HampsiKeHHe, YeM ONUH 3JIEMEHT.
B atux 6arapesix sjeMeHTbI COEIMHAIOTCS TaK, YTO HANPSKEHUs OTAEeNb-
HBIX 3JIeMEHTOB CKJAJBBalOTCH, 00pasysl CyMMapHOe HalpsIKeHUe,
CHUMaeMOe C OOLIMX 3aKUMOB GaTapeu.

Korna aneMeHTH BKJIIOYAIOTCS TaK, YTO UX 3. [. C. UM HaNpAXKEHUd
CKJIaJ(BIBAIOTCSH, TOBOPAT, YTO STH 3JI€MEHTHl BKJIOYEHBb NOC/eA0BaTe/b-
Ho. [Ipu mnoc/enoBaTe/IbHOM COENUHEHHH 3J1eMEHTOB IIOJOXKHTe/bHBIH
3aKHUM OHOTO 3JIEMEHTa COEIUHSETCS C OTPHIATeNbHBIM 3aXKHMOM IO-
caefylonero sieMeHta. IlosHoe HanpsipkeHHe BceX IOCJEOBATEJNbHO ’
COelMHEeHHLIX 3/EeMEHTOB PaBHO CyMMe HaNpsKeHHH OTHe/bHBIX 3Jle-
MmeHTOB (puc. IV.62).

Htak, npu mociefoBaTebHOM COeIMHEHUH 3/1eMEHTOB HeoOXOIMMO
ofpauiaTb BHUMaHHe HA IOJNSIPHOCTb 3JEMEHTOB, YTOOHI MOJIOXKUTE/b-
HBII 32)KHM OJIHOTO 3JieMeHTa GbliI COeJiNHEeH C OTPHIATe/bHEIM 3aXKHMOM
nocsenyiomero. [Tocsie Toro Kaxk coenuHeHHe BceX 3J1eMEHTOB BBINOJ-
HEHO, C JBYX OCTaBIUMXCS CBOGOAHLIMH 3a3KHMOB 3J1eMEHTOB CHHMAEeTCsl
NOJTHOEe HanpspKeHUe 6aTaped. OTH 3aKUMbl Helb3sl COENUHATh APYT
¢ ApyroM. WX coenuHSIOT ¢ BBIBOZAMH 3JEKTPUYECKOTO HpUGOpa MM
yCTPOHCTBA, HA3bIBAEMOIO 3/eKTPHYECKOH HarpyaKoi.
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Puc. 1V.62. Hanpsixenue Gatapen 3J1eMEHTOB,
COeIMHEHHbIX I10CJNEe0BAaTeJbHO, Onpejessercs
NyTeM CJOMKEHHS HanpsKeHHH OTAENLHLIX 3Je-
MeHTOB; 4 CYXHX 3JIeMeHTa, COeJMHeHHHe IIO-
CJef0BaTeJIbHO, CO3JAIOT HAaNpsKeHue 66, nop-
BOJHMOE K OCBETHTEJNbHOH JaMIouxe.

Npymuna Buixpgamens

Puc. IV.63. B ajeKTpHueckoM KapMaHHOM
¢doHapuKe AN NMUTAHUSA JaMIOYKH HCIOJB3YIOT-
cs JiBa IOCJEJ0BATeJLHO COeIMHEHHBIX CYXHX
seMeHTa. [10JIOXKHTENBLHBIA BLIBOJ NEPBOTO 3Je-
MeHTa UMeeT KOHTaKT C JIaMNOYKoil B Toyke A.
B snemenTax A KapmanHOro GoHapHKa OTpH-
HaTeJbHBIM BBIBOZOM BCerJa SIBJISIETCS JHO 3Je-
meHTa., OrpHlaTeNbHBI BLIBOJ NEPBOro 3Jle-
MEHTa COeNMHEH C IMOJIOKHUTEJLHBIM BBIBOJIOM
BTOporo B Touke 5. B touke B orpuuarein-
HBIl BBIBOJ, BTOPOrO 3JIeMEHTA HMEET KOHTAKT C
Npy:XKHHOH, TPHKpPENJeHHOH Ko JHY Kopmyca
¢donapuka. Korga KOHTaKTH KHONKH 3aMKHYTHI,
no Iend NPOXOAHT TOK M JaMIOYyKa TrODHUT.
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[. 5 [llecTuBONMBTOBAs ~ AKKYMYJISITOP-

b el e Hasg 0arapest COCTaBJsieTcs H3 Tpex
2-BOJIbTOBLIX 3JIEMEHTOB, COEIUHEH-

(+) Q;:Q HBIX NocjenoBaTenbHo. B 12-BosbTO-

BOH aKKYMYJIATOPHOH! Garapee Hacuu-

66 ThiBaeTcsi 6 mocsefloBaTebHO  COe-
JHHEHHBIX 37eMeHToB (puc. 1V.64).

o) Q::j> QfJ:Q 'e) B anopHoii Garapee paauonpueM-
+ - r - +r - HHUKa, CO3/aiollell HanpsikeHHe 45 @,
66 HacuuTeiBaercs:i 30 noc/iexoBarTesb-

HO COeJHHEHHBIX CYXHUX 3JeMeH-

- Q::_‘_o + TOB, “KaxJbll M3 KOTOpBIX JaeT
—@ e @» Hanpsixkenue 1,5 @.

0|0 Qiq O [MapannensHoe coelMHeHHe 3Je-

MeHTOB M 6arapeii. ManeHbKHe Cy xHe
3JIEMEHTBI CJTYKAT 3HAYUTENBHO MEHb-

o) Roane Of:D e, 4yeM GOJbliMe, M JaiOT CPaBHH-

=T+ | =7 | =1+ TeJMbHO Majbli TOK. Ilpu mapas-

o oo, |o JIeJIbHOM COeJMHEHHH 3JeMeHTOB coe-
+ =L+ | T + 1 = JUHSIOTCS MEXK], Go¥i

y co6oil Bce oTpHLa-

26 TeNbHBIE 32KUMbl 3JIEMEHTOB, a TaK-

Puc. I1V.64. Tunuuuble coeiuHe- Ke M BCE HX MNOJOXKHUTEJbHBIE 3aXKH-
Hud ?”eg‘eHT(’B B aKKyMyJaiarop-  ypr (puc. 1V.65). Takas Garapes

HOW Datapee  ABTOMATIMHEL 3/IEMEHTOB MOXKeT CJYXHTb GoJee

IJTUTeJNbHOE BpeMsi, 4eM OJMH 3Jie-

MEHT, U CO3/laBaTh CPaBHUTEJNbHO Gosblinii ToK. HanpsikeHnue Takoi
6araped paBHO HAINPSKEHHIO OJHOTO 3JEeMEeHTa.

CoenuusiTh mapanieJbHO MOXKHO HE TOJbKO OTAENbHHIE 3JEMEHTH,
HO u Garapeu. ONHAKO B 3TOM CJyyae CJIeAyeT COeNHHATh MEXAY coGoi
TOJIBKO Garaped, CO3Jaoliue OfMHAKOBble Hampsikenus. [lpu mapas-
JIETbHOM COeJIMHEHUH HeCKOJIbKUX Garapeil ofllee HanpsikeHue Gyuer
PaBHBIM HaIpSXKEHUIO OJHOH OaTapeH.

3ambikanHe M pa3MblKaHWe JeXKTpHYecKux ueneil. Eciu noncoenu-
HUTb KOHIBI JBYX NPOBOJOB, INOMKJIOUEHHBIX K 3a)KUMaM CYXOro 3Je-
MEHTa, K JlaMIle, TO OHa 3aroputrcs. CBeT MOXKHO BBHIKJIOUHTE, €CJIH OT-
COEJIMHUTh ONVH M3 IIPOBOJOB OT 3a)KHUMAa 3JEMEeHTa WJU OT NaTpOHa
Jgamiel. Koraa cBer ropur, To roBopsT, 4TO 3JeKTpHUYecKasi Lerb 3aMK-
HyTa, a KOTJa OfHH M3 IIPOBOJOB OTCOENWHEH — DPa30MKHYTA.

INpakTuyecky B KaxkIOH 3JEKTPUUECKOH cxeMe (LeENH) HeOOGXOMMMO
HUMETb YCTPOHCTBO, IO3BOJISIIOIIEE 3aMbIKATh M PasMbIKaTb ee IPH Heob-
xoaumoctu. Ilpubop, uCnonb3yeMblil AJs 3aMbIKAHHS WU Pa3MbIKAHHS
IIeNH, Ha3blBaeTcs BBIKJOUAaTe]eM. BhIKmouareb OGLIYHO BKJ/IIOUAETCS
B OJIMH M3 IIPOBOJIOB HCTOYHHMKA MUTaHUsA Lenu. Korna BhKIOUaTe/ b Ha-
XOJAMTCS B IIOJIOXKEHWH «BKJIIOYEHO», JBAa €ro KOHTAKTa OKa3hIBAKTCS
3aMKHYTBIMH, U TOK IPOXOJUT Yepe3 BHIKJIOYATe/lb H OCTAJbHYIO 4acTb
cxeMbl. PasMblkaHHe KOHTAKTOB BRHIK/IIOYATENIsl pa3phiBaeT LieNb, H TOK
no He#l He IPOXOAUT.
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Puc. IV. 65. Ilpn napai/eflbHOM COEQUIIEHHH 3JEMEHTOB MOXKIIO NOJYYHTD
CPaBHHTEJNBbHO GOJBLIOH TOK. 4 CYyXHX 3JIeMeHTa, COeJUIIEHHBIE TMapaJesbHo,
NOABOAAT K JaMnne Hampsukenue 1,5 . UeTkipe snementa Moryt o6ecnednts B 4
pasa 66nblMiE TOK, yeM 1 ajeMeHT. BHH3y mnokasaHa cxemMa ueThlpex mnapasn-
JIeJIbHO COeJMHEHHBIX 3JIEMEHTOB, NOJKJIOUEHHBIX K Harpyske.

Tunsl Boikmouatenedl. CyllecTByeT MHOTO BHIKJIOUaTesell pas/uy-
upiX THNOB. OfHUM K3 Hauboslee PacHpPOCTPAHEHHHIX SBJISETCS HACTEH-
HBIH BBIKJIOYATEb TyMO/IEPHOTO THIIA, HCHOJNB3YeMbIH BO BHYTPHKBap-
THPHOH 3JIEKTPONPOBOAKE /IS BKJIOUEHHS] M BBIKJIIOUEHHS] 3JEKTPHU-
yecKOro ocpemienusi. Korma Mel 3aMblKaeM U pasMBIKaeM OJMHOUYHYIO
ssekTpuueckyw lenb (puc. 1V.66), To 310 BBIMOJIHSETCS BBIKJIIOYATE-
JIeM, KOTOpPBIH HA3bIBAIOT OXHONOJIOCHBIM, HCIOJNb3yeMbM Ha OJHO Ha-
npassienre. CJIOBO «ONHOIOJIOCHBIH» O3HAYaeT, YTO OH HMEET OIMH
HOMKEBO# KOHTAKT, a OJHO HalpaBJ/eHHe YKAasblBaeT Ha TO, YTO TaKOH
BBIK/IIOYATENb 3aMbIKAET MM PA3MbIKaeT TOMbKO OfHy Iienb. CoKpalieHHO
Takoii BuIKJouYaTesab oGo3nadaercs tak: O. I1. O. H.

B pasHbiXx cxemMax MNPelbsB/IAIOTCA Pas3jvuHble TPeGOBAHUS K BbI-
KJIIOUATENSIM, M NO3TOMY BBITYCKAIOTCA BLIKJIIOYATEIM Pa3sHOOOpasHbIX
THIOB.  JIBYXIIOJMIOCHBIE  BBIKJIOYAaTeIM HA ONHO  HalpaBjeHHe
(1. TI. O. H.) MOryT OJQHOBPEMEHHO 3aMBIKaTh HJIM DPa3MbIKaTb JBe
3JleKTpHYecKue uenu. JIBYXIMOJoCHbIe BEIK/IIOYATe M Ha ABa HalpaBiie-
musa (4. T1. . H) ucnosnbsyiorcs B TOM cjyyae, KOrja Heo6XOAMMO
MOAK/IOYATh JBA KOHTAKTa CHayaja K OfHOH, a 3aTeM K Jpyroi mape
teneil. B HEKOTOpHIX CX€MaxX 4acTO HCIIOJIb3YIOTCH TyMOJepHBIH H Io-
BODOTHBIN (TAKETHBIH) BBIK/IIOUATENH (nepekmouaTenu). TymG/aepHbIi
BBLIKJIIOYATeJb YIPaBJAsSeTCA pPbluaroM, KOTOPBI MOJAHMMAaeTcsi BBepX
¥ CIIyCKAeTCsl BHU3, a NOBOPOTHBIH BHIKJIOUATe b yrpaBJsercs pyukci
uau guckoM (puc. [V.69). Brikmouarenu xapakTepH3ylOT BeJIMUYHHOH
TOKa, KOTOPYIO OHM CIOCOGHBI MPONYCKAaTh, H Hamps?KeHHeM, IIPH KO-
TOPOM HX HCIOJb30BaHHe ocTaercs GesonacHbM. B panuonpueMHHKax
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Puc. 1V.66. Broiknaouarenb MO3BOJISET BRJIO-

4aTh ¥ BBIKJII0YATh TOK B 3JIEKTPHUECKOH cXxeme

(uenm). Korpa Bbik/MOuare]b 3aMKHYT H Ielb
3aMKHYT4, TOK TeueT B LeMHu.

U TeJeBH30pax OOLIYHO HCIIOJb3YIOTCS BHIK/IOUATENH, PaCCUHTAHHEIE
Ha TOK 3 a u HampsikeHue 250 6.

B noBopoTrHOM nepek/iouaresie MOABIKHEIH KOHTAKT, Bpallaomuics
[0 KPYTY, 3aMbIKAeTCs C HEMOJBHKHBIMU KOHTAKTaMH, PacloJIOXKeHHBI-
MH IO OKPY:KHOCTH. HenoJBM:KHEIE KOHTAKTEl OOBIYHO DAacloJlarapTcst
[0 Kparo JUCKa M3 GakeluTa WJIM KepaMUKH. [0oABHXHBIH KOHTAKT Bpa-
I[aeTCs1 C TOMOLIbIO BasMKa, NPOXOASILIEro yepe3 LEHTP IepeKJoyas
Tesisi. IIpu BparieHun BajiMKa MOJABMKHBIH KOHTAKT MNOC/IENOBATE/bHO
3aMBIKAeTcsl ¢ HeNoJBUKHBIME KOHTAKTaMH. B HeKOTOPBIX Hepek/oua-
TeNfX HCIOJb3YeTcsi HeCKONBKO IHCKOB, PAaclOJOXKEHHBIX OAMH IOJ
ApyruM. B stoMm ciydae onuH BajMK MOXKeT BpallaTb HECKOJBKO MO-
IBHXXHBIX KOHTAKTOB OTHOCHUTEJILHO TAKOTO e YUC/Ia CHCTEM HENOJBHK-
HBIX KOHTaKTOB. Takoil mepek/iouaresb Has3pBalOT MakeTHbiM. OH
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Puc. I'V.67. Knonka npumeHsercs
B KauecTBe BHIK/II0uaTeJNsi B TOM
ciyuae, KOria HEOGXONHMO 3aMbl-
KaTb LeNb HA KODPOTKHE TIePHOMAbI
BpeMenn. Korga KHONKa Haxara,
KOHTaKT A 3aMblKaeTCsl C KOHTaK-
ToM 5, B pe3yJjbraTe uyero o6pa-
3yeTcsl 3aMKHyTasl 3JeKTpHYecKasi
LeMb.

38oroK
Kwonka

3borHon
Kuonka
O C

..L~ Cyxod

I " 3/18MEHM
Puc. 1V.68. Kuonka, 3amubikaio- Puc. 1V.69. [1Ba Tuna nepexJio-
mas 5JAeKTPHUECKYl0 UeNb, MHaeT yaTesieHl, HCIIOMb3yEeMEIX B 3JEKT-
BO3MOXKHOCTb TOKY NPOXOAHTh ue- ponnbix cxemax. CineBa — TyM6-
pe3 oGMOTKY 3BOHKa. nep, cnpaBa — TOBOPOTHHIH

(makeTHBI) TepeKaOYATENb.

03BOJISIET MOJYYHUTh GOJIBIIOE YUC/I0 KOMOMHALUE BKIOYEHHH U BHIKIIO-
YeHWHA A/ Pas3IMuHBIX Liened.

Mapaanenbhble a/leKTPHUecKUe enu. Ecin KenateqbHo, YTOGH TPH
JIAMIIOUKH TMOJIy4asd TOK OT OJHOTO M TOLO XKe CyXOTro 3JeMeHTa, TO BCe
OHH JOJIKHBI OBITh NPHCOEAHHEHHE HENOCPEJCTBEHHO K 3a)KHMaM 3TOro
asnementa (puc. 1V.70). B TakoM ciyyae ToBOpAT, UTO 3TH JIaMIIBl COEJIH-
HeHBl NapaJJieqabHo.

[TapannenbHoe coelvHeHHe 3JeKTPHUYECKHX Llelell IHMPOKO HCIOJb-
8yercsl BO BHYTPHKBApPTHDHOH 3JIeKTPONPOBOAKe. Kax[pli sjeKTpHUe-
ckuft mpubop (ycTPOHCTBO) B NapajelbHOH CXeMe NpPUCOeIHHAETCS
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Puc, 1V.70. Tpu ocBeruTesbHbBIE
JiaMIBl, BKJIOYEHHBlE MapajfenbHo,
CTpesiKH yKa3LIBAIOT 3 OTAE/bHEIE LENH
s Toka, HanpsikeHus Ha kamjoil us
TPeXx MmapajjesbHO BKJIOUEHHBIX J1aMIl
OJMHAKOBE W DaBHbl HanpsAXKeHHIO
ucrounnka. CnpaBa noKasaHa 3JeKTpH-
yeckasl CXeMa THX Lene#.

HEINOCPEeCTBEHHO K ABYM TOKOHECyUIMM mpoeosiaM. Bee npu6opbl H0/IK-
Hbl ObITh PAcCUUTaHBl HAa OJHO M TO K€ HaIpsKeHHe, PaBHOE IO BeJH-
YyHe TOJIHOMY HaNpfAKEHHIO HCTOYHHKA TOKA, NOJKJKYEHHOIO K TOKO-
HEeCYIIHUM IIPOBOJAM.

B cxewme, o6pasoBaHHoO# napasjie/IbHBEIMHA HeNAMH, Yepes pasidyHbe
LEeNH MOXET IPOTeKaTb TOK pas/jHYHOM BeNH4YuHBL. BennuMHa TOKa,
[IPOTEKAIOLIEr0 4epe3 KaxIylo LeNb, ONpele/sieTcs CONPOTUBJIEHHEM
TOrO HJH HHOIO NpHGOpa, IOCKOJLKY HampsiKeHHe Ha Bcex mpubopax
ofuHakoBo. [Ipu Hcnonb3oBaHMM MapasiieJbHOH CXeMbl BKJIOYEHHS
npH6GOPOB y KaXKIOro Nmpubopa MOXKHO YCTaHOBHTb BHIKJIOYATE/Nb, M03-
BOJISIIOMNA HHAMBUAYANBHO BKJIIOYATb W BHIK/IIOYATE IPHEOP.

Pacyer conpoTusneHHs mapajnenbHbIX Ueneil. Eciu aBa compoTus-
JIeHUsI OJHOH M TOIl Ke BeJHUMHBI BKJIOYEHB MapanjeNbHo, Kak 3TO
nokasano Ha puc. IV.71, To ofiee pesyJbTHpYyIOilee CONPOTHBJEHHE
cXeMbl 6YZeT paBHO JIMIUb MOJOBHHE BeJHYHHEBI OJIHOTO CONPOTHBJIEHHS.
B Takoil cxeme TOK MOXET NPOXOAHUTEH IO ABYM LENSM, HMEIOMUM OIH-
HaKOBBIE CONPOTHUBJAEHHUSA. MTak, npu HaJWUYUK IBYX OJMHAKOBBLIX llenei
ux ofllee CONPOTHBJEHHE B JBa pasa MeHbIle CONPOTHBJEHHS OLHOH
LelH. -

Ecnn conpoTHB/IeHHsA ONUHAKOBOH BeJHUHHB! BKJIIOYEHH! NapaJiielb-
HO, TO UX OOllee CONPOTHBJEHHS] MOXKeT GbITb PACCYUTAHO ITyTeM JeJie-

Puc. I'V.71. B s10il cxeme pBa na-
panjieIbHO BKJIOUEHHBIX CONPOTHB-
JIEHU S HMEIOT OJHHAKOBYIO BEJINUM-
Hy, NOTOMY H TOKH 4epe3 ofa com-
poTuBJieHHS] OYAYT TaKKe OLUHAKO-
Bbl. IlocKosbKy mapadJenbHoe coe-
IMHEHHEe CONPOTHBJIEHHHl YMeHb-
1aeT CONPOTHBJEHHe IenH, ofliee
CONIPOTHBJIEHHE 3THX JBYX CONpO-
TUBJIeHHH OYZAeT COCTaBJASITH O oM.

!

|

+
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Puc. 1V.72. B st0it cxeMe, cocTaBJieH

HOH M3 TpeX NapajelbHO COEIHHEHHBIX

CONPOTHBJIEHHH, 0O6llee CONPOTHBJEHHE
paBHo 20 ox.

50 oM 100 om S50 0m

HH5l BeJIMYHHBI OZHOTO COITPOTHBJIEHHS HA YHCJIO MapajjiesbHbIX Lenefl.
Taxk, Hanpumep, eciin mapaseNbHO BKJIOUYEHB YETHIPe COMPOTUBJIECHHS
no 100 om kaxjoe, To obliee CONPOTHBJEHHE COCTABHT OJIHY YeTBEPTYIO
ot 100 om, unu 25 om.

Huorna napai/enbHO COEIMHSIOTCS HepaBHbLE 0 BeJHUYHHE COMpO-
TUBJNeHUA. B sTOM cayuae paccuutars o6liee CONPOTHBJEHHE MOXKHO
no ¢gopmyJsie AJs BBIUHCAEHHS Mapan/esbHOTO CONPOTHBIEHUS

1 1 1 1
R06ﬂ1 Rl +R2 + R!; + "

Ecann napa/siefbHO cOeJiMHEHbI CONpOTUBJenus Beruuunofl 50, 100
1 50 om coorBercTBeHHO (puc. 1V.72), To nx o6uiee conpoTHBJIEHHE MO-
XeT ObiTb PacCYUTAHO CJEAYIOWHUM INyTeM.

1 1 1 1
R 50 =+ 00 + o e R oo =20 om.

B stom npumepe ofiiee conpotuBiende, papnoe 20 om, MeHblle
CONPOTHBJIEHUS JIOGOr0 U3 NapamlielbHO COeAMHEHHBIX CONPOTHBIEHHH.
[Tpu mapanjeqbHOM cOoelHHEHHHM OOlLIee COMPOTABJIEHHE BCErJla MEHbIle
HaUMeHbILIero U3 NMapasjeslbHO COeIHHEHHBIX CONPOTHBAEHHH.

Tok uepe3 mapajnesbHbie Lenu. B cxeme, 06pasoBaHncH U3 HECKOMb-
KHX Mapa/yieNbHBIX Henel, CONPOTUBIEHAA OTJeJbHLIX Leneil MOTyT
6uiTh pasnuuubiMi. CefoBaTe/IbHO, U TOKH Yepea HTH NeNH Takxe 6ynyT
pasnnunpiMH. OGWAL TOK, NPOXOASIMUHE B TAKOH CXeMe, PABeH CyMMe
TOKOB 4epes OTAEe/bHble LelH.

Ha cxeme puc. I1V.73 Tpu napannesbHO BKJIOYEHHBIX COMPOTHRIE-
HUsl paBHBI cooTBeTcTBeHHO 15, 30 ¥ 30 oM. Onu moak/oueHs K 6-6 Ga-
tapee. Mcnonbsys 3akon OMa, Mbl MOXKEM PaCcCYMTaThb TOK Yepe3 KaxK-
IOe U3 3THX CONpPOTHBJEHHH:

I =E/R

I,=6/15 =04 q,
I = 6/30 = 0,2 a,
Iy = 6/30 = 0,2 a.

T\
Liw=08a L 4| L4 L4

BaHHON M3 psja NapajjesNbHblX LeneH,
O4a |02a |0,2a

Puc. 1V.73. B paunoii cxeme, o6paso- l
o6muil ToK (/o6m) PaBeH CyMMC TOKOB,
NPOXOAAIMNX Yepe3 OTAeJbHEIE CONPOTHB- - 60 R[] R R3 []
aennst, O6llee CONPOTHBJIEHHE CXEMBbI s U 3 30

pasuo 7,5 om.
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O6wwuii TOK B cXeMe paBeH CymMMe TOKOB, NPOTeKalOLUX yepe3 OT-
JIe/IbHBIE CONPOTHBJIEHHS:

]oﬁm = ]1 “I‘ 12 -I-‘ ]3 = 0,4 —I— 0,2 + 0,2 == 0,8(1.

Paccunrars BenniMHY oOLLero TOKa B CXeMe MOXHO M APYTHM CIIO-
coboM. CHauana c/enyer onpefenutb oflliee cCONPOTHBJEHHE CXEMbl 1O
tdopmyaie

1

= =t
+ 15

Roﬁm Rl R3

4

+‘_= 30 )

T. €. Ryg=7,50om.

3aTeM MOXHO pacCUUTaTh U o6umﬁ TOK:
E

/

oom = Roﬁm ’
6 BOJILT
I .= ———— =0,8 amnepa.
o0m ™ "7 5 o ’ P

3ameTbTe, yTO OOWMUE TOK, paBHbIH 0,8 @, MoNyueHHBIH Ha OCHOBE
pacuera OOLIEr0 CONPOTHUBJEHHUS, PAaBEH TOH Ke BeNUUHHe, MOJYUYeHHON
IyTeM CYMMHDOBAHHS TOKOB uepe3 OTAeJbHbIE CONpPOTHBIEHHUS.

INocnenoBaTenbHble 3JNeKTpUUecKMe Uend. B TnocienoBaTenbHOM
9/JIeKTPUYECKOH LleNH OJMHAKOBHIH TOK IPOXOMHUT Yepe3 BCE BKJIHOUEH-
Hble B Hee nmpubopnl (ycrpoiicTBa). Ec/iM HECKOJIBKO YCTPOHCTB BKJIIO-
YeHBl TOC/AEe0BaTe1bHO, TO HANpsKEHUE, NPHJIOKEHHOe K TaKOH Iemd,
penurcss mexnay Humu (puc. 1V.75). Ecau omHO U3 yCTPOHCTB mocmieno-
BaTe/bHOM IlellU OTKJ/IOYaeTCs, TOK B Hell mpekpauiaercsd. B HekoTopbix
HEGOMBbIINX PAJHONPHEMHHKAX I0C/EJI0BATEIbHO BKJ/IOUYAIOTCA HUTH
Hakasa pajuonamn. Ecau B TakoM NpHeMHUKE Neperopaer ofiHa Jjamia,
TO MHepecTalT paboraib Bce ocraibHbe. UTOOB ONpenenHThb, Kakas
H3 Jlamn Tieperopena, HeoO6XOAHMO NPOBEPUTH BCE JIAMIbI

MocneporaTeabHO coefMHeHHble compoTuBJenus. Mrak, Korma npa
UJIM HECKOJIbKO COMPOTHBJIEHUI COeNMHEHB! MOCAEI0BATENbHO, TO Yepe3
KaxJi0e U3 HUX MPOXOJUT OJMH M TOT ke ToK. Ha puc. 1V.76 usobpa-
JKeHa CXeMa, COCTOsillasl U3 IOC/JeJOBaTe/JbHOrO COeMHEHUS 4YeThpex
COIMPOTHUBJIEHHH, NONKJIIOYEHHRIX K 12-8 akKyMynaTopHO# Garapee. Eciu
K Takoli GaTapee NMOAK/IOUUTH TOJbKO OJHY JIaMIy, TO OHA MEPEropHT.
Korga k 6arapee HanpsKeHueM 12 ¢ MOAK/IIOYEHO UYeThIPE INOC/AENOBa-
TeJbHO COCAMHEHHBIE JaMIIbl, TO Ha OAHY JaMny OyAeT NPHUXOAUTLCSA
BCero 3 8.

Korna nBa MM HECKOJBKO CONPOTHUBJECHUH COCAHHSAIOTCS IIOC/IENO-
BaTe/bHO, HX OOllee CONPOTHUBJEHHE DABHO CyMMe OTAeJbHBIX COMpO-
tupfaeHud. Qopmysa 1JA pacueTa MOCAENOBATENBHOIO CONPOTHBJEHHS
uMeeT CJENYIOUHA BHI:

Room = Ry + Ry + Ry + ... .

Ecin kaxnaas Jamna B cxeMe Ha puc. [V.76 umeeT conpoTHB/enue
3 om, To ofllee CONPOTUBJEHHE TAaKOH LlenH MOXeT OLIThb pacCyhTaHe
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Umencesnan
PO3EMAT Ha
MoK HE bosbwe
S+ a OcBemumensnan
namna O,5a

Tavunbubid Kpye

Abmomamuyecrkar
monwa 2,6 a

Abuecamens

Puc. 1V.74, DnexTponpoBonka sBJIsSeTCA NPAKTHUYECKHM NPHMEPOM HCINOJb30-
BaHHUS NapasjieJbHbIX Lened.

O

AKKYrMY /17~
mopHan
Samapes 68

Puc. IV.75. Koraa namnm coenu-
HEHHBl I0CJeNOBaTeJbHO, HaANpsSKe-
/ HHe NEJHTCS MeXIy HUMH. IJIEKT-

() POHBI HAYHHAIOT CBOW NyTb Yy OTPH-
11aTeJILHOrO MoJioca GaTapeH, Mpo-
XONSIT uepe3 ONHY JaMmy, a 3aTeM
u uepe3 apyrywo. CxeMa mNOKasH-
BaeT, KaK HanpsikeHuwe OaTapen

OeJHTCA MexXAy ABYyMs JiaMIlaMH.
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| o | | g |
J-(:— - - Puc. 1V.76. B nocnenosarenpuoi
i ! 5JeKTPHUECKOH UENH OAHH M TOT
- 120 68 e TOK NPOXOAHT yepes BCe COMpO-
T"‘ ) tuBjaeHns, O6luee CONPOTH BICHHE
N uenu pasHo 12 om.
- e —

C nomomiblo GOpMyJbl /S MOC/JAeL0BATe/LHOTO COEAMHEHUsI CONPOTHB-
JeHuH.
Tak kak

R,= 3 om, Ry =3 om, Rg = 3 om, Ry = 3 om,
T0 Rosmi =3+ 3+ 3+ 3 =12 on.

[Tocsie Toro Kaxk HaiieHo ofilee COMPOTUBJIEHUE TAKOH LeNH, MOXKHO
paccuurarb TOK uepe3 Hee no ¢opmyJie

[=—

R
Tak kak E=12 6; Ry, =12 om, 1O 1=%=1a.

WMHTEPECHBIE CAMOJEJSIKM U 3ALAHMSA
1. MaroToBneHne camoaenbHoro 3ymmepa

HeoGxonuMble peTanu u MarepuaJibl:

HepeBsinnoe ocnoBanue 12 X 60 X 60 mm . . . . .1
Crep®eHb KPYIJIOrO CeyeHHs M3 MSIPKOH cranun (6 o ILJ'IPIHOPI
27 mm . . . B |
Ipoxnanky wu3 qmépbl 3% 18 MM e .2
Ilosocka nHCTOBOM GPOH3E AJs pr)KPleI ToNWHHO# 04 o
22X 30 mm . ... ..
JIMCK M3 MArKOH cTaJu TOJ]UIHHOH 3 MM ;256 MM. .
Kycok nucrosoit crann tonmuHo#t 0,8 mm 22 X 22 mm
O6Morounst mposox 0,5 mm . . . . . . .
BAKHUMBL « . v v v v v e e e e e e e s e e e e s

D

N
I |
.. .6m
. 2

Cuumure ¢acKy C JIepeBsHHOTO OCHOBAHMS TaK, KaK 3T0 MOKa3aHO
Ha puc. 1'V.78. TlpocBepinte oTBepcTUS 1MaMeTPOM 6 MM B LIEHTPe npo-
Knajgok. [IpocBep/inTe B OXHOH U3 IPOKJIANOK NONOJNHHTENLHO elle IBa
orBepcTHsi 1uamerpoM 1,6 mm. OnBO U3 3THX OTBEpCTUH JOMKHO GHITh
PaCIOJIOKEHO 6nurke K LeHTPaJbHOMY OTBEPCTHIO, a BTOPOE — Y BHell-
Hell KPOMKH NPOKJIANKH. 3aKpenuTte NPOKJAAJKH Ha KOHUAX CTaJlbHOIO
CTep2KHS QHaMeTpom 6 mam Tak, 4ToObl OHH OTCTOANHM APYT OT Apyra nHa
18 mm. BcraBbTe OflMH M3 KOHIOB OOMOTOYHOIO IPOBOJA BO BHYTpEH-
Hee OTBEPCTHe TaK, 4TOObI H3 OTBEPCTHS BBHICTYNAl KYCOK IIPOBOAA JJIH-
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Puc. 1V.77. 3ymmep.

Aepwamens
/ KamyuwHu

3awume! ,@-

Kowmanm-

ﬁ

© 6
~

o

o - - -2

e__ S

64

Heid Bunm

64

LD,

]

Nuemobas bponsa
ons lgzy)«wf

22>

Ceub

2

Of ©
)

Kamywxa namams;- —1

|~ Bubpamop

S8

Ceub

AlucmoBan Eponsa

ona ﬂiymm

i

Buspamop

Npunasime zaixy M4
K Oepmame iy KOHMaKmM-
Hoeg Buxma

Puc. 1V. 78, Ieranu caMofelNbHOr0 3yMmepa.

baemes obmomay- :)
HoiM npobodom #0,6 v
e
Kaprac
Kamywnu

Cmanskod Ouck,
npunabaemsii
K Bubpamopy
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Ho#i 7—8 cm. HamoralitTe Ha crasb-
HOH CTep:KeHb paBHOMEDHO BOCEMb
cJioeB 06MOTOYHOro mposopa. Jlpy-
rofi KoHell NpOBOJA HYXKHO MpONYy-
CTHTb 4Yepe3 BHeIllHee OTBEpPCTHe B
pOKJIaJKe.
BripexxbpTe U3 suCTOBO# OpOH3HI,
UCHO/b3yeMOll JJIsi  U3rOTOBJIEHHUS
NPYXKHUH, KyCOK TakKoH ¢OpMbl, KO-
Puc. IV.79. Kuonka #u 3ymmvep, Topas ykasaHa Ha puc. 1V.78. dra
COeHHEHHbIe C CYXHM 3JIEMEHTOM. HPY)KI/IHa B'bIHOJIHﬂeT pOJIb BﬂﬁpaTO-
pa. IlpocBepanTte M M30THHTE KYCOK
6poH30BOH NMPYXKHUHBI TaK, KaK NoKasaHo Ha pucyHke. IIpunasiite x Bu-
6paTopy CTaJbHOH AHCK IHaMeTpoM 6 mm.

BripexbTe KycoK JIMCTOBOH cTa/i 110 GopMe, YKA3aHHOH Ha PHCYHKe.
JJsa Toro 4ToOBl U3 3TOI MJOCKOH AeTajld U3rOTOBUTH JepikaTelb KOH-
TAaKTHOTO BUHTA, €€ HY>KHO M30IHYThb ¥ NpocBepauTsh. [lpunasiite k gep-
JKaTeJI0 KOHTaKTHOTO BHHTA GpoH3oBylo raiiky M4. C nomombio Ha-
TIUJIbHUKA CTOYHTE CKPYIVIEHHBII KOHell GPOH30BOTO BUHTAa M4 co cKpyr-
JIEHHOH TOJIOBKOH. DTOT BHHT OYJAET CJYXUTb PEryJHPOBOYHBIM.

ITpocBepJsiuTe 1O OTBEPCTHIO Yy KaXKAOTO KOHLA METAJIHYECKOHA MHO-
JIOCKH, NpeIHa3HAUeHHOU AJs 3aKpelJleHUs KaTyLIKd, 1 U30THHTE ee
TakuM 00pas3oM, 4ToObl OHa MOIJIA CJYKUTb JAeplKarejeM KaTyIKH.

CMoHTHpY#iTEe Bce JeTalu Ha JilepeBSHHOM OCHOBaHHM. Brimosmuure
HeoOXOUMEble COelMHeHHs], NOKA3aHHblE HAa PUCYHKE NYHKTHPHBIMH JIH-
HuAmU. [IpoBoaa nposoxute no JHy AepeBSIHHOTO OCHOBaHHA. HaBuH-
THUTE Ha PeryJUPOBOYHHIE BHHT OPOH30BYIO rafiky M4 u BBUHTHTe cam
BUHT B raiiKy, NpHUIasiHHYIO K JepKaTesal0 KOHTAKTHOrO BUHTA. Tenepb
caMoOZeJIbHBIH 3yMMep roToB K ucneiranuio. [lonsenute K AByM 3akumam
Hanpsi>keHUe TepPeMEHHOro HJM MOCTOSIHHOI'O TOKAa BeJHYHHOR OT 3
1o 6 6. I1pousBenure pery/HpoBKY 3ymMMepa KOHTAKTHBIM BHHTOM.

2. MocnepgoBaTtenbHoe COEJHHEHHE CYXHX
3/1EMEeHTOB, MHTaIOLKWX 3yMMeEpP

Bosbmute ueTbipe CyXHMX 3/€MeHTa, 3yMMep, KHONKY M 3JEKTpH-
YeCKUH NPOBOA, HEOOXOAMMBIH M HX coeluHeHHs. CoeluHUTEe CyXHe
3JieMeHThl nceaefoBarenpHo (puc. 1V.80). Korna Bce amemeHTH! GynyT

3ymmep
L+ cyrue snemenme, Puc. 1V.80.TTocnenoBarenbHoe Coefn-
- BRAKIYEHNbIE HEHHe CYXHX 3JEeMEeHTOB, IHTAIOUHX
~ nocnedobams/sro 3yMMep.
wsadum
e I
Knonxa
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COeJIMHEHBl MeXJy cOo00MH, OKaxeTCsl, UTO IOJONKUTENbHLIH 3aKHM Ofl-
HOTO 3JIeMEHTa M OTPHUATeNbHbIH 3aKHUM APYTrOro OCTadHCh CBOGOAHbI MK,
CoepnHHTe NPOBOAOM OJMH H3 3THX 32XKHMOB C OJHUM M3 3aXKHMOB KHOII-
KH, IPYrOH 3a:KMM KHONKH — C OJHHM H3 3aXUMOB 3yMMepa, a Ipyroi
32KUM 3yMMePa — C OCTaBaBIUIMMCH CBOGOJHBIM 3a:KUMOM CYXOTO 3Je-
MeHTa. HaXmuTe KHOIKY, H, eC/H BCe COeIMHEHHs BBLIIOJHEHH Npa-
BUJ/IBHO, 3ymMMep 3apaboTaert.

Korza BbI BbINOTHAETE 3JEKTPHUECKHE COEIHHEHHS U MOACOEIHHAETE
IPOBOA K 3aXKHUMYy, BHTOK IIPOBOJA BOKPYI BHHTA JOJIKEH HaMATbl-
BaTbCsl O yacoBoil crpenke (puc. 1V.81). B stom ciyuae npoBog mior-
HO OXBaTblBAeT BHHT 3aXKUMa H IOJIYYaeTCs HaIEXKHOE COeJMHEHHE.

ITpu paGore symmepa OTMeTbTE TPOMKOCTb €I'0 3ByYaHHsl NPH IHTA-
HMH OT YeThIPeX CyXHX 3j1eMeHTOB. TOH 3yMMepa MOXKHO H3MEHHUTb pPery-
JUPOBKOH KOHTAKTHOTO BHHTA.

3. MNapannenbHoe coefHHEHHE CYXHX
9NIEMEHTOB, MHUTAIOWHKX 3yMMeEpP

Coenuunre MexXay co0OH 4YeTBIpe OTPHUATENbHBIX 3aKHMa CYXHX
a/eMeHTOB. UeThlpe IOJIOKHUTEJbHBIX 3aKUMa 3JEMEHTOB COeJHHHUTE
Tak, KaK 3TO nokasaHo Ha cxeme puc. 1V.82. Coenunure npoBoJoM OT-
pHLATENbHBIE 3aXKHUMBI CYXHX 3JIEMEHTOB C OJHHM M3 3a:KHMOB KHOIKH,
JIPYTHM IPOBOJOM — BTOPOH 32KHM KHONKH C OJHUM U3 3aKHMOB 3yM-
mepa. Coenunure MPOBOAOM APYTOH 3a:KUM 3yMMEpa C MOJIOKUTETbHEIM
3aXKuMOM Garaped s71eMeHTOB. HakMure KHONKY, H, eclli BCe COeNHHe-
HHSl BBITIOJHEHH NPaBHJIBHO, 3ymMMep 3apaboTaer.

4, nOCﬂe,D,OBaTeﬂbHOG CoelHHEeHHEe CYXHX
3NeMeHToB W NnapannenbHoe CoOepgUHEHHE
OCBETHUTEJIbHbLIX naMmil

Bo3bMuTE YeThIpe CYXHX 3JeMeHTa M YeThipe 6-8 JIaMIIOUKH, YeThIpe
MHHHATIOPHBIX ATPOHA /IS JaMIIOYeK, OJHOMOJMIOCHBIH BbIK/II0YATENb
H HeoGXONMMOE KOJHMYECTBO COeNUHUTeNbHOrO mposojaa. IlocsenoBa-
TeJIbHO COEJIMHUTE YeThIPe CYXHUX 3/eMeHTa B Garapero. CoequnuTe nart-
POHBI TaK, Kak MoKasaHo Ha puc. 1'V.83; n1s storo ycraHoBuTe UX OJHH
3a IPYTHM Y OJHHUM IPOBOXOM OOBEAMHHTE HX KOHTAKThHl, pacloJIOMKeH-
Hble C OJIHOH CTOPOHEL, a APYTHM IPOBOJOM KOHTAKTBI, PacHOJOKeH-
Hble C JAPYrod CTOPOHBI MaTpoHoB. CoeIHHHTE MPOBOAOM OCTaBaBIIHMH-
csi CBOGOJHBIM TMOJIOKHTEJNbHBIH 3aKMM OGaTaped CyXHX 3JEMEHTOB C
oxuuM u3 marposoB. CoenuHuTte IPYrofi KOHTAKT TOTO jKe MaTpoHa ¢
OJIHUM M3 3aKMMOB BpIK/II0uaTensl. Coe[UHHTE JAPYro#l 3a:KUM BHIKJIIO-
yaTeJsisl C OTPHUATENBHBIM 32XKHMOM 6aTapeil. 3aMKHUTEKOHTAKT BBIKJIIO-
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Puc. 1V.81. Butok npoBona n0/1keH OXBATHBATh KOH-
TAKTHHIA BHHT IO 4acCOBO# CTpeJike.

Cyxue snemenmsl,
Bx n109EHKbIE
napasnessHo 3ymmep

FI- I I+
TT- T Toe=

Knonka

Puc. 1V.82, IlapannenbHoe BKJIloueHHe CYXHX 3Je-
MEHTOB, NHTAIOUHX 3yMMep.

Cyxue 372MeHmsl,

BKAKOYEHHbIE
nocnedoBamensHo
.“._4'
BsIkNyamess Yemsipe namMnoyru

no 68 om xapmMan-
HO20 PaHapuxa

Puc. 1V.83. TlocrenoBarenbHoe CcoelHHEHHE CYXHX
3/IEMEHTOB H NapajJjesibHOe COedHHEeHHe JaMIl.



qaTens, H, eC/I BCE COEIHHEHHS BBINOJHEHbl NPABUALHO, OCBETHTENb-
HBIE J1aMMBl JO/KHBl 3aropeThCs.

BriBepHHTE 0Ny M3 JaMll H NOCMOTPHUTE, KaK CTa/lH IOCJe 3TOTO CBe-
THTBCSI OCTaBLUMeCs JIaMNbl. EC/In UCTONB3YIOTCS XOpOoliHe CyXue dJje-
MEHTH], SIPKOCTb CBEUEHM$l OCTaBIUHMXCH JaMnm He usaMeHuTcs. Eciu ke
CyXHe 3JIeMEeHTBI NpopaGoTaly OYeHb JOJITO, TO, €C/H BHIBEPHYTH OfHY
U3 JIaMIIOYeK, OCTABILIMECS CTAHYT CBETUIbCS sipue.

5. MocnepoBaTtenbHOE COEAHHEHHE CYXHX
3NEeMEHTOB W JlaMMNoYeK

Bo3sbMHTE 4eThIpe CYXHX 3JeMeHTa, YeThipe JaMNoukH AJs Kap-
ManHOro ¢oHapuka, 4eThlpe MHUHHUATIOPHBIX TATpOHA JAJIS J1aMIIOYEK,
OLHONOJIOCHEIH BHIKJIOYATeJb M HEOOXOMMMOE KOJNHYECTBO COENMHH-
TesbHOro npoBoja. CoeuHUTE YeThIPE CYXHX JEMEHTA IOC/IEN0BAaTe b-
Ho. CoefHHUTE YeThHIpe MUHMATIOPHBIX NaTPOHA MOC/AEJOBATENbHO, KaK
nokasano Ha puc. 1V.84. Coennnure npoBOAOM CyXHe 3JIEMEHTHI, Nar-
POHBI M BEHIKJIIOYaTe/]b Tak, YTOObl BCe OHH 06pas3oBajly IOCJEN0BaTeNb-
HYIO Llelb. 3aMKHHTe KOHTAKT BHIKJIOYaTeNsl, H, €C/IH BCE COeJMHEHHS
BBLIIOJIHEHH TPABHUJIBHO, JIaMIOYKK 3aropsrtcs. BriBepHutre ofHy us
JaMrouek us matpoHa. Uto mpousoiiner? ['me moxer GHITH HCHOJb30-
BaHa Takasi CHCTEMa COeJlMHeHUH? 3amenuTte 1,5-¢ JaMmouku AJis Kap-
MaHHOTO (oHapuka 6-¢ snamnoukamu. Uro npousoiner? Ilouemy?

6. MNMocnepoBaTenbHOE COEAHHEHHE CYXHX
9NEMEHTOB W MNapannefibHoe BHKIIOYEHHE
KHOMOK W 3yMMepoB

BosbMHTEe 4eTHIpE CYXHX 3J€MeHTa, JBe KHONKH, JBa 3yMMepa
U HeoGXOJHUMOe KOJHYECTBO COENMHHTENLHOrO mpoBojga. Ecau BH co-
Gupany CXeMH, B KOTOPHIX 3yMMep NHTaeTcsi OT CYXHX 3JeMeHTOB, TO
Bbl 3HaeTe, YTO NPH yBeJHYEHHH YHCJ/a M0C/AEeI0BaTebHO BKJOUEHHBIX
3JIEMEHTOB 3BYK 3yMMepa craHOBHTCA rpomue. OGbIYHO 3ymmep pabo-
TaeT OT HampsikeHusi 1,5 6. B Tex cayuyaax, koriza symmepbl HCHOJb-
3ylOTCs JUlsi CHTHA/JM3allM¥ M YCTaHABJMBAIOTCS B IUYMHBIX INOMellle-
HUAX, A8 WX NHTAHHS NPUMEHSIOTCS HCTOYHHKH ¢ GoJiee BLICOKMM Ha-
npsixkenneM. CoeIMHHTe MNOC/JENOBaTeIbHO YeTHPe CYXHX SJeMeHTa
B Garapeto. CoennnuTe nMapaJile/bHO JIBe KHONKM M JBa 3yMMepa Tak,
KaK 3TO nokasano Ha puc. 1V.85. Coenunure oaun 13 3axKuMOB 6aTaper
¢ OfHUM U3 3aXUMOB 3ymMmepa. CoelHNTe APYTOil 3a:KUM 3yMMepa C Ol
HUM M3 3aXHMOB KHONKH. COeIUHHTE OCTaBLUMHCA CBOGOAHEIM 3aXKHUM
KHONIKH CO CBOGOAHEIM 3aKUMOM Gatapen. HaxmuTte /106y10 U3 KHOIOK,
H, ecau cxeMa cobpaHa npaBulbHO, o6a 3ymMepa 3apa6otator. [Ipunep-
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Yemsipe ocbemu-

menbHbIE NAMNbI

no 1,58 om xap-
MAHHO20 POHApUXA

+
i

— | Cyxue anemenmsi,
COBGUHEHHIE
nocsedobamensno

N

Boinnoyamens
Puc. 1V.84. TlocnenoBarensyoe
coeflMHEHUe CYXUX 3JEMEHTOB H
OCBETHTEJIbHBIX JlaMI.

Yemsipe cyxux 3/71€-
MEHMA,, COEGUHEHHbIX
nocnedobamesHo 3ymmeps!

= \FU/
|
KHonku -L.O_J

Puc. 1V.85. INocnenoBarenbHoe coefuHe-
HHe CyXHX 3JIeMEHTOB U IapaJjiesbHoe
CoeJlHHeHNe 3yMMEpOB,

;?_qwep Kronka
%)
- A
ll i ¢
) V¥ locredoba-
.l MensHO COECUHEH-
? HbIE 3/1EMEHMbI
Kronka Symmep

Puc. 1V.86. TpexnpoBopHasa symmepHas
cucTeMa, I03BOJIAIOIAST  OTBeYyaTh Ka
BBI30B.
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JKUTe PYKOH SIKOP®L OJHOTO M3 3yMMEPOB TaK, YyTOGHI OH He CMOT BHO-
pupoBath, U HamMuTe KHONKY. [loBausao au 310 Ha pabory ApPyroro
symmepa? [louemy?

7. Cxema TpexnpoBOAHOH 3YMMEPHOM CHCTEMHI,
nosBoJsloLLed OTBeHaTb Ha Bbi30OB

Bo3bMHuTe ueTbIpe CYXHX 3/7eMeHTa, [Be KHOIKH, JBa 3ymMMmepa M
HeoOXOMMOe KOJHYeCTBO COeIHMHUTeNbHOTO poBoja. CoeiuHUTE CyXHe
5JIeMEeHTHl MOC/]e0oBaTeqbHO B Garapeto. OTpexbTe [Ba OJHHAKOBBHIX
KyCKa NpOBOAA IIMHOA B HECKOJIbKO MeTpoB. [loicoenmHuTe OXUH H3
KOHIIOB KaKJIOTO NMPOBOJAA K OAHOMY H3 3ymmepoB. IloicoenuHure Apy-
rofi KoHell KaxJOTo IPOBOJA K OJHOH M3 KHOMNOK. YJI0XKHUTE NMPOBOJAA
TaK, YyToObl Y KaXKJOT0 KOHIIA IPOBOJA HaXOAMJHCH 3yMMep M KHOIKa
(puc. 1V.86). KopoTkumMn NpoBOAaMH COEAMHHTE 3yMMEp M KHOIKY CO
CBOGOIHBIM KOHIIOM OJHOTO JJIMHHOTO npoBoga. To ke camoe cienaiTe
U CO CBOOGOAHBIM KOHIIOM APYTOro AJHHHOrO npoBoaa. CoeauHuTe ONHH
U3 32)KHMOB 6aTapeu C KOPOTKHM IIPOBOJOM, COEIHHSIOMIUM KHONKY H
3ymMep. Elle ofHHM NPOBOAOM COENMHUTE OCTaBHIHfiCS CBOGOAHBIM 3a-
JKHM 6aTaped ¢ KOPOTKHM IIPOBOJOM, COEAMHSIOMIUM JPYTHe KHONKY H
symmep. [lonyueHnwble coenvHeHHS IOJIKHBI COOTBETCTBOBATH CX€Me
puc. 1V.86. Ecan Bcsi cxema cobpaHa IpaBUIbHO, IPH HaXKATHH OLHOH
U3 KHOMOK 6yjer cpabaTeiBaTh 3yMMep Ha APYTOM KOHIle nposoja. ['ne
MOXKeT OBbITb HCIIONIb30BaHA Takas CHCTeMa?

KoHTponbHble BOMpPOCHI

1. Hapucyiite cxemy Garapen U3 CyXHX 3JIeMeHTOB, KoTopas GyjmeT gaBaTh
HanpsxkeHue 7,5 a.

2. Kakoe 6Gygner mosydyeHo HamnpsiKeHHE, €CIM COeJUHHTH [OC/IEIO0BATETbHO
JBa GOJMBIINX CYXMX 3JeMEeHTa C JBYMs HeGOJNBLUIUMH SJEeMEeHTaMH [Jisi KapMaH-
Horo doHapuxa?

3. Ilepeunciure BO3MOMKHEIE NPHMEHEHHS IIOCJENOBATENIBHO COELUHEHHBIX
CYyXUX 3JIEMEHTOB.

4. B Kakux ciayyasx HeoGXOLUMO COEIUHSATH CYyXHe 3JIEMEHTHl IapaJjJesbHo?

5. Hapucyiite cxemy moikmaioueHus derepex 1,5-¢ Jammnouek K 6-86 aKKyMy-
naTtopHoil Garapee.

6. Ilepeuncaute ciaydyan HCIONB30BAHUS IIOC/AELOBATENBHO BKJIOUEHHBEIX
JaMrnouex.

7. B ueM HexoCTaTOK IOCJENOBATENBLHOrO COEIHHEHUS JaMIOYEK?

8. Kak BK/IIOYEHbl OCBETHTEJNbHBIE JaMIBl y Bac J0Ma, M[OCJef0BaTe/bHO
UM napaniejabHO?

9. B ueM passuune MexAy 3aMKHYTOH M Da3sOMKHyTOlN LeNbio?

10. Ilepeunciurte pasHUHBIE THUNBE H3BECTHHIX BaM NepexJioyarTenel.

11. Hapucylite cxeMy, B KOTOPOH ORHOIOJIOCHBIH BHEIK/ITIOYATEJNh Ha OJHO
HanpaBJieHHe UCIOJNb3yeTcs [Js NOLKMIOYEHUS U OTKIIOYeHUs 6-8 JaMNBl U aK-
KyMynsiTopHO#t Garapeu.

12, Uemy paBHO ofLiee CONPOTHBJIEHHE 3JMEKTPUYECKOH nemu, cojepxamei
yersipe conporuBienus no 200 om, BK/IOYEHHHIX Napa/elbHO?

13. Paccuyuraiite ofliee CONPOTHBJIEHHE YETHIPEX MapasjieJbHO BKJIOUEHHBIX
CONPOTHUBJIEHUH, €CU COTIPOTHBJEHHE NEPBOTO U3 HUX paBHO 16 om, BTOporo -—
32 om, Tpervero — 8 om u yerBepToro — 32 ox.
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rnaga V

SNEKTPUYECTBO B HALLEW HHW3HHU

16. MPOM3BOACTBO U MEPELJAYA SJEKTPUYECKOM
SHEPTMH

Ipou3BoacTBO ajekTpuueckoil aHepruu. B § 8 yxaswiBanock, yTo
reHepaTopsl MOTYT CO31aBaTh KaK MepeMeHHbIH, TaK H MOCTOSAHHBIA TOK.
B reneparopax IepeMeHHOTO TOKa 3JEKTPHUECKHH TOK OT SIKOpS B LieNb
Harpysky IOCTyIaeT 4epe3 KOHTaKTHble Kosbla M LeTkH (puc. V.1),
a B reHepatope [OCTOSIHHOIO TOKa — 4epe3 KoJiekTop (puc. V.2).

Bo/nbIIMHCTBO reHepaTopoB NepeMEHHOI0 TOKa B CHCTeMax 3JEeKTpPo-
CcHaOXeHUs KOMMYHA/IbHEIX NOTpebuTesell BhIpabaThiBaeT NepeMeHHbIH
ToK uacroroit 50 ey. 310 03HAUYaeT, YTO TAKOH TOK MeHseT CBOe HallpaB-
nenue 100 pa3 B ceKyHAy.

AaekTporeneparopbl. B KaxkIoMm reneparope HeOGXOAHUMO KaKHM-
JH60 crnoco6oM Bpamare SKOpb WK potop. KpynHeble renepaToptl, BrIpa-
6aTbIBaION[Me HEPTHIO A8 TOPOJICKMX KHUJIBIX JJOMOB M TPOMBIILVIEHHBIX
OpeNnpuATHi, NPHBOAATCA B JBIXKeHHe 3Hepruefl majawomell BOAbI
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Puc. V.l. Ycrpo#ictBo mpo- Puc. V.2, T'enepaTop noCTOSTHHOTrO
cTefillero reHepaTopa nepeMeH- TOKAa MMEET Te XK€ OCHOBHbIE YacTH,
HOro TOKa. YTO M FeHepaTop NepeMeHHOro ToKa,

140



Puc. V.3. ¥ coBpemeHHOro TtypGoreneparopa BpallleHHe
poTopa OpPOUCXOAMT NOJ AeficTBHeM mapa:

1—Bnycknofi kaHaJs gJia napa (BepxHHufl); 2-——BNyCKHBIE KJarnaHhl

naponpoBoAa; 3 -—pOTOP BLICOKONO AaBJeHHsA; 4-—comja; &§—BOJO-

POAHBIH OXJlafuTeJb; 6 —BO36GyauTeNb; 7 —3aXKHMbl TreHepaTopa; 8 —

OOGMOTKH; 9 —~006MOTKa BO30OyXAeHus, [0 —cJOMCThIF CepAeUYHHK;

11 —xKoHpeucatop; /2-—nNOAWMNHUK; I8—BHNyCcKHOH Kanaja AJas napo
npoBoAa (HMXKHH{); [4—ynpaBasiioW U MeXaHH3M.

Puc. V.4. Ilpunuun peHcTBuS NMapoOBOH 3J€KTPOCTaH-
uuu: [) B KoTse cos3jaercs mnap; 2) nap, BbIXOLS ue-
pe3 comja, yaapseT O JIONaTKH TYPOUHB, B pe3yiib-
Tare yero ee KoJjeco Bpamaercd; J) TypGuHa Bpaiaer
poTop reHepartopa, H OH CO3[aeT 3. [. C. U TOK; 4) M-
THE nap, T. e. nap, NpomeAwWHnH depe3 TYpOUHY, KOH-
JeHCHpYeTCA W BO3BpallaeTcss B KOTEJ.

A



Puc. V.5. CrapuHHH# 3/1eKTporenepaTop

C DYYHBIM INPHBONOM, INpPHMEHSBLIHACS

IS BHI30Ba aGoHeHTa TeJedOHHO# ceTH.

MarHuTHOe 1noJe B TaKOM reHepaTtope

co3gaeTcsi  MSATbIO  NOAKOBOOGDa3HEIMH
MarHUTaMH.

Puc. V.6. DaekTporeHepatop ¢ INPHBO-

IOM OT ABHTaTeNst BHyTPEHHEro CrOpaHHs.

Fenepatop MowHocTeio 10 x8m Moxker

BLIpa6aThIBaTh H23216pH)KEHHe 127  wuam
8.

Puc. V.7. dnexkTporenepaTop ¢ NpHBOIAOM

oT nu3ens. [eHepaTop HMeeT MOLHOCTD

60 x6m ¥ MOXKeT CO31aBaTb HalpsKeHHe
127 nau 220 6.

Puc. V.8. JlBurartenb-reHepaTtopHas ycra-
HOBKa, B KOTOPOH 3JIeKTPHUYECKH#l IBUra-
Tesqb BpallaeT TreHeparop.
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(runposHepruefl) WM BOASIHBIM Ia-
P22, DTH OTPOMHBIE FeHepaToPH BECAT

MHOTO TOHH M JJIl HX BpalleHus
Tpefyercss KoJl0cCalbHOE KOJUYEeCTBO
SHepruH. JIKOpb HJIM POTODP TaKHX
reHepaTopoB OOLIMHO COENHHEH C
poropoM TypOuHHI (puc. V.3).

Typ6una mnpexcras/isier coGoi

yCTPOHCTBO, KOTOpPOE MOXKHO CpaB-

HUTb C BETPSIHOH MeJabHuIEH. Y

BETPSAHOH MeJbHHIEl HMeeTCs He-

CKOJBKO JIONMacTeil MM KpBLIbEB. ET';% n\f)ég;icg;n:ffoﬁé’é%%e Y}fgﬁgg:
Korna nox naB/ienneM BeTpa KPEWIbS  paupio snextponsuratens ¢ reme-
BpamlalmTCcsi, BMECTe C HUMH Bpama- partopom nocrosiunoro Toka. OHo
€TCA H ueHTpaJIbeIﬁ BaJjJl, HAa KOTO- HCIOJABb3YeTcCs HJIf 3JEeKTPONUTAHHS
DOM OHH HACAXKEHBI. DTOT Bal MOx-  PaAH0OGOpyZoBamus — camouera.
HO COEJIMHHTb C KAKUM-IHOO YCTpOii-

CTBOM, HampuMep HacocoM, KOTOphbiff OyJeT nepeKauuBaTh BOLY.

Korma mna BpamieHus TeHepaTopa HCIOJAL3YeTCs] THIPOIHEPTHS,
HeoGXOIHUM GBICTPHIN MOTOK BOABL. Takoil MOTOK MOXKET AaBaTh GOJIbILOH
Bojonaj, Hanpumep Hmuarapckuil, Wi IVIOTHHA, 3alep:KHBAIONIAst OT-
poMHbIe Macchl BoAkl. Boja, nepenuBaroiascs yepes Kpaii Bojonaia uin
BBIXOASIIAs Yepe3 JHOHHOE OTBEPCTHE B IVIOTHHE, MO CNENHaJbHOMY Ka-
Ha/ly HarnpaBJisiercsl K BoAsiHOM Typ6une. Ha noxsuxHoM Kosece TypOH-
HBI 3aKperuieHbl Jonatky. [Tof HanopoM BoAsl poTOp Ty pGHHE Bpaliaer-
Cs1 U MPHUBOAHUT B JefiCTBHE TeHepaTop.

Ha MmHOrMX 32JIeKTPOCTAHLUSIX T€HEPaTophl BPAIllalOTCS HATPETLIM
BOJAHLIM I1APOM BBICOKOTO JaBJ/eHHs. Ilap BLICOKOro faB/ieHHst HANpaB-
JsieTcsi Ha JIONATKH TYPOHHB C OrPOMHOH CKOPOCTbIO. ¥ IapOBBIX
TypGUH HMeeTcsl LeJBIH DPSAJ JONACTHBIX KOJIeC, YCTAHOBJIEHHBIX TaK,
uTO map AosxKeH MuHOBaThb OT 17 mo 20 kosec. Ilap BbiIxoauT M3 comnia
U yaapsieT o JIomaTKH mepBoro KoJeca. Ilap, morepaBmuii 4actb cBOero
NaBJIeHHs, Teleph HamnpaBJsdercsd B CACAYIOIUHA pAX COMeNa U, BBIXOAA
U3 HHX, yAapseT o JIOMaTKH CJAeNyIOero Kojeca i T. . MHoraa nocaen-
Hee KOJIeCO C JiomaTkaMi uMmeeT nuamerp 3,7 m. ast paGoTel THAPO- H
napoBo#l TypOUHBI HEOGXOAMMO OYeHb MHOTO BOAH!L. I1oaToMy GOJIBIIMHCT-
BO 3/IeKTPOCTAHIUMH pasMellaeTcsi BONM3H 03ep HJIH B TaKHX MecTax,
rle BOJa HMeeTcs B H30OU/IHH.

HeGoapmue renepatopbl. TaM, KyJda He HOBENEHBl 3JIEKTPOJUHHUH
OT 3SHEPTOCHCTEM, 3JEeKTPO’HEePIUs BhIpaGaThIBaeTCss reHepaTopaMi,
NPUBOAMMEIME B JeHiCTBHE JBHIATeIAMU BHYTPEHHero cropanus. Heko-
TOphle HeGoJsbline TIeHepaTOphl PaboTalOT OT BeTPSIHBIX JBUraTeseH.

3HauuTebHBIA TI0 BeJHYHHE NOCTOSTHHBIN TOK HeOGXOAMM JIJisl HaHe-
CEeHHs 9/JIeKTPOUOKPHLITHH U /151 A1yroBoi cBapKu. ['eHepatopel, Bripaba-
THIBAIOLIME TAKOH TOK, OOBIYHO BPAUAOTCA 3JeKTPOoABUraresaMu. s
IPOU3BOJICTBA 3JIE€KTPO3HEPTHH B TAaKHX CIydasx 4acTo NPHMEHSeTcs
YCTAHOBKa, COCTOAIIAs M3 3JEKTPOIBHraTeJsl M TeHepaTtopa, KoTopas
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Ha3LBAETCS  JBUraTe/b-TeHepaTop-
Hoit (puc. V.8).
[loTepu B JHMHHM 3neKTpomepena-
un. KpynHble 3/71eKTPOCTAHUUY JOJIK-
Hbl BbIpa0aThBaTh OrPOMHBIE KOJIH-
YeCcTBA IHEPTUH, YTOOBI NOKPHITH BCE
noTpeOHOCTH TOpOfa H  JEpPEeBHHU.
Takune s/ekTpocTaHUHMH 4YacTo cHab-
JKAIOT SHEPTHeH Lenble paiioHbl, Ha-
CUMTHIBAIOIIME 10 HECKOJNBKY TOpO-
JIOB, W Pa3sMeLaloTCsl HA 3HAYUTE/b-
HOM pacCTOSIHMH OT HoTpeGuresnei
sHepruu. JIMHUH, 10 KOTOPBIM 3JIEKT-
pUdecKas 3HEPTHsl mepejaercss OT
CTaHLUUH K ropolaM H IPOMBILIEH-
Puc. V.10. Bonbwue rugporeHepa-  HplM IPEANPHUSTHSIM, HA3BIBAIOT JIH-
TOPBI, YCTAHOBJICHHBEIE Ha OﬂHOH’HS HUAMH aneKTpOHepella'-m.
KPYNHBIX THAPO3JIEKTPOCTAaHUHH. Hanpﬂ}KeHHe STHX JII/IHHﬁ SIEKT-
ponepenady OOBIYHO OYEHb BHICOKO.
Yacro ucnonbayores Hanpsikenus 35 000 u 110 000 6. Bricokune nanps-
JKEHHs IPUMEHSIIOTCS 110 JBYM IPHUMHAM: BO-IIEPBBIX, YTOGH YMEHBUIUTh
HOTepU HaNpsiKeHWd B JIMHUHM H3-33 COIIPOTUBJIEHHS IIPOBOLOB H, BO-
BTOPBIX, YTOObI CHU3HTb Pa3orpeB NPOBOLOB NMPOXOAALIUM 110 HUM 6OJIb-
UM TOKOM.
. Ilotepn, o6Gyc/oBieHHbIe CONPOTHBAEHHEM JUEUH. Bo BHyTpUKBap-
THPHOH CeTM dallle BCero HCIOJb3yercsl HanpsikeHue 127 umiam 220 s.
Ecsay reHeparop pacHoJsiokeH 3a MHOTO KHJIOMETPOB OT ropoja, Kyla
110 JIMHHY JeKTPoNepesadu JO/KHO I0CTyaTh HANp AKeHNe, HallpuMep,
220 g, TO TOTEpPH HANPSKEHUS B TAaKOH JTHHHU OYyLYT OYEHb 3HAUHMTE/b-
seMH. /15 Toro 4To6Hl O ropoja JOIJIO [0 JHHHH TaKOe HalpsiKeHHe,
HalnpspKeHNe Ha 3aXXHMaX TIeHepaTopa JOJKHO ObITb B HECKONBKO pa3
GoJible. DTH MOTepH BO3HUKAIOT U3-3a COMPOTHUBJ/IEHHS TPOBOJIOB JIHHUH.
Yro6bl YMEHBILHUTb OTEPH, 00yC/AOBIEHHEIE CONIPOTHBJIEHNEM NIPOBOJIOB,
OGLIYHO HCIOJIB3YIOT BHICOKHE HAaNpsiKeHHs, IPH STOM TOK B JIMHHH
yMeHblIaeTcs, TaK 4YTO K MeCTy MOTpeO/eHHs SHepPTHU IOCTYyNaeT
CPABHUTEJNBHO GOJIbIIOE HAMPSIKEHHe.
Cuapnblii Tok. Eciu renepatop BripabaThiBaer Hanpmxenne 220 e,
TO JJIs1 3JIEKTPOCHAGKEHHUS BCEX TOPOACKHX IOTPeOUTEeNel OH JOJMKEH
IaBaTh OYeHb 3HAYUTENbHBIH TOK. DTOT TOK CTOJL BE/IHK, UTO HEBO3MOXK-
HO MOCTPOUTb IeHepaTop, OOMOTKH KOTOporo GyAyT NMPONycKaTh TaKoH
TOK. TpPYZHO CTPOMTb M JIMHHM 3JIEKTPOIEPefadyd ¢ MNPOBOAAMH CTOJb
GOJILIIOTO CeYeHHsl, YTOOB OHH MOIJIU NIPONYCKaTh TOK, MOTpPe6asieMblit
B pacnpenenauTenbroil ceTd. IIpy ucnonb3oBaHMH BBLICOKOTO HampsixKe-
HHSI OKa3blBaeTCsl BO3MOMKHEIM CHU3UTb TOK B JIMHHAX 3JEKTPONepeNaul.
3BecTHO, YTO BeJUUYMHA 3JeKTPUUECKOIH MOIIHOCTH OIpelessieTcs
npousBeJicHUeM HanpsikeHHs Ha ToK. Orcrofa ciefyeT, 4TO 3HAYMTENb-
HYIO MOILLHOCTb MOXKHO Nlepe/laBaTh, HCNO/Ib3y A JH00 BLICOKOE lanpaxe-
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Puc. V.11. VerpofictBo 3/1eKTPHYECKOH CeTH. DJIEKTPO3HEPTHIO BHIPaGaThIBaIOT
KaK NapoTypGHHHBIE 5J€KTPOCTAHLMH, TaK M rujgporeseparopsl. [locse moBeILIe-
HMS HanpsiKeHHs Ha KaxIOH M3 9THX CTAHUHMH TOK MO JMHHM BBICOKOTO Hamps-
KEHHUsl IOCTylaeT Ha HeHTpalbHYW cranuuio. Ciofa CXOASTCS JIMHHH 3JEKTPO-
nepefiays OT HECKOJBKHX 3JIeKTPoCcTaHUMH. Bosbiuve nonuxawoimue TpaHchopma-
TOPHl MOHMKAIOT HANpSKEHHEe B JHHHUSX [0 Mepe TOro, Kak IocjefiHHe NPUGIH-
xaforcst K ropony. Ilo ¢umepHOH JIHHUH 3JIeKTPOITIEPrHusl NOABOAMTCS K paclpe-
JeJIUTeNIbHOH CTaHLMK, TIe HanpsKeHue eme pas noHmxkaercs. Orxopsiiue OT
STOH NOJCTaHUHH pacnpejesNuTeJbHblE JHHHU NOABOAAT 3JEKTPOSHEPTHIO K Kax-
LOMY HOMYy.
6 3ak. 2618 145



Puc. V.12. K 370l noicTaHUMK NOLXOAAT JHHAYU 3JeKTpOTe-

penaun HanpsxenueM 287 000 6. Orpomuble TpaHcdopMaTo-

Pbl MOHHXKAIOT 3TO HaNpsKEHHe; NOHHIKEHHOE HalpsKEeHHe
NOCTYNaeT Ha pacnpefeIATENbHYIO NOLCTAHUHIO.

HUEe U MaJblii TOK MM HH3KOe HanpsiKeHHe H 6o/bIol TOK. ITocKoabKy
CHJIbHBII TOK BBI3bIBaeT 6eCroJie3Hblil pasorpeB NPOBOLA JIHHHH, MOJTO-
My HEOGXOIHMO €r0 YMEeHbIIHTh H COOTBETCTBEHHO YBENHYHTh HANpsikKe-
HHe.

Hcnoab3oBaHue JHHUIA Nepelaun BLICOKOTo Hanpsixenus. Hekoroprie
3JIEKTPOTeHepaTophl NEePEMEHHONO TOKA, YCTAHOBJEHHBIE Ha 3/IEKTPO-
CTAHLHUAX, BHIPAOATHIBAIOT HaNpsKeHHe BIVIOTb J0 NECSITKOB ThHICAY
BOJIbT, @ B HEKOTOPBIX C/1yuyasax H Bhlwe. Jlaxe CTO/Ib BHICOKOE HAMPsiKe-
HMe HeJOCTaTOYHO JU1fl JIMHHH 3/eKTponepelayt JJIMHOH HECKOBKO COT
KuaoMeTpoB. [l/1s1 nepefauy 3HePTHH Ha TaKHe PACCTOSTHHUS HalpsiKeHHe
remeparopa MoBbllaeTcs eule Gosbie. [ljis NOBLILEHAS HAMPsIKEHHUS
HCIIOJIB3YEeTCsl ClellianbHoe YCTPOHCTBO, HasblBaeMoe TpaHchopMaTopom
(ou GyneT paccMOTpeH B CJliefytoleM naparpade).

[Mocsie TOro Kak HanpsikeHHe IOBLILIEHO, 3JeKTPHYecKas SHeprusi
10 JIMHHSIM 9JIeKTPONepeiaut MepelaeTcsi K MECTHBIM pacnpefesuTelb-
HbIM CTAHIMSIM, HaspiBaeMbM noicTanuusamd. Ha moacraHumsx npowc-
XOIMT INOHMXKEHHE HanpsiKeHud. BesnnunHa, 10 KOTOpO#H cHHKaercs
HanpsiKeHHe, ONpeNe/IserTcss MECTHHIMH YCJIOBUSMH.

Or nojacTaHUMH PacXONATCA pacnpelesuTelbHble CHJOBHIE JHHHH,
110 KOTOPHIM 3JIeKTPHUECKasl SHEPTHsl MOCTyHaeT Pas/iu4HEIM NOTpebuTe-
asM. TIpexne yeM BBECTH 3JIEKTPHYECTBO B JOM, HEOOXOZHMO elle pas
CHU3UTL HampsikeHue. TpaHchopMmaTophl, yCTaHOB/JEHHblE Ha Omopax
pacnpele/IUTeNbHOM CeTH, CHHXKAIOT HanpsikeHue 10 127—220 ¢. duek-
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TpHYeCKH# BBOX B JOM J1aeT BO3MOXK-
HOCTb MOJIb30BAaThCsl B KBapTHpe Ha-
npstkeHueM 127 uau 220 6.
CoopyKenue JuHHH 3JekTponepena-
4. B BHICOKOBOJIBTHBIX JIMHHUAX 3JIEKT-
pomepeflayd  MCIOJNB3YIOTCH  MHOTO-
>KUJIbHBIE TIPOBOAA GOJBLIOTO CEYeHHSI.
MHOroXu/IbHbIE NPOBOAA ABJSOTCS GO-
/ee THOKHMH, 49eM OJHOXHJbHLBIE; IS
TaKUX IPOBOJOB MeHbllle BePOATHOCTD
pa3pbiBa NPU KauaHUU IIPOBOAA MEXAY
onopamMu JIMHUM nepefauu. [Ipooaa BeI-
COKOBOJIbTHBIX JIMHHH H3rOTOBJSIOTCA
U3 HEeCKOIbKHX MeNHBIX HJIH  aJiOMH-
HMeBEIX KuJ. MHorga BmecTo cruior- Puc. V.13, Crarsnas omopa
HOTO IPOBOJA MCNOMB3YIOTCA MOMbIE |t o e o oBona ;’":
TpyGuarsie nposoaa. [losbifi TPYGYa-  wuy spekrpuueckodr mepepadn.
THId TIPOBOJ oOJsajaer GoJblueld Npou-
HOCTBbIO, 4eM CIVIOLUHOH NpPOBOJ TOrO Xe Beca.

Onopsl MUHUY 3/IEKTPOTIEpelaull U3TOTOBJISIOTCA MO0 U3 JepeBa,
6o U3 cranu. Yacro K BepliHHAM ONOP MOJBELIMBAeTCA 3a3eMJIseMbli
TPOC, KOTOPGHIH CJAYMKUT AJIS 3aUIUTHl IIPOBOAOB JHHUH OT yAapoB MOJ-
HUU. MosHUS nopaxaeT o6GbIYHO MPEAMETHl, PACNOJ/IOKeHHbIe B Hauboee
BBICOKMX TOUYKax. [loCKOIbLKY 3aseM/sieMblli TPOC pacroJIOXKeH BhIe
APYTHX NPOBOJOB, MOJIHKS Yepe3 3a3eMJIeHHe TPOCa OTBOAUTCA B 3EMJIIO.

[lockosbKy B JHUHHSIX 3JeKTpONepefadyd MNPUMEHSEeTCss HCKJIIOYH-
TeJIbHO BBLICOKOE HalpsKeHHe, K TpaBepcaM OIop HeoOXOMUMMO MOJABEIIH-
BaTb OUY€Hb GOJIbIIHE M30JIATOPHI, HA KOTOPHIX KPemsitcs MpoBoja. T
H30/I5ITOPHl IPEJOTBPALIAOT KOPOTKUE 3aMBIKAHHSA MEXY OTAeJbHBIMH
NPOBOJAMH HJIH MEXAY KaKIbIM IPOBOJOM M OMOPOH.

KoHTtponbHble BOnpoOChI

1. B 4eM COCTOMT OCHOBHOe pa3JiHyHe MEXIY TFeHepaTopaMH MepPeMEeHHOro
TOKa U MNOCTOSIHHOI'G TOKa?

2. KakuM o6pa3oM NPHBOASTCA BO BpallleHHe reHepaTtopbl Ha KPYMHRIX
9JIEKTPOCTAHLUUAK?

3. KakoBo unasHauenue TypOHHBI?

4. Tlouemy puist TUHKE 3JeKTpoNepefady BHIGHPAETCs BHICOKOE HAmpsSKeHHe?

5. [louemy B JHHUAX 5JeKTPONepelayH MNPHUMEHSIOT BHICOKOE Hanp AKeHHE
H MaJblil TOK?

6. HasoBuTe 1Be OCHOBHBIE NPHUYHMHH BHIGOPA BLICOKOrO HamnpsXeHHA AJSK
JIMHUY 3JIeKTpomnepenadH.

7. Kak ompeiennth MOUIHOCTb, NepefiaBaeMylo JHHHel 3JeKTponepenauut

8. Kak HasniBaercsi yCTPOHCTBO [/ NOBHINIEHHS HJN MOHHMKEHHUS Hanps-
XKeHus?

9. INlouemy HeoGXOAMMO CHHIKATh HampsiKeHHE, NOCTyNaiollee B rOPOA MO
JUHHM 3JaeKTponepenadu?

10. KakoBo Ha3naueHue 3a3eMJseMOro TPOCa, MOABELIHBAEMOro K BepLIHHAM
Onop JAMHHH 3JeKTponepefauu?
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17. UICNOJIb3OBAHUE TPAHCHOOPMATOPOB 4114
MOBBLILLEHKUA U MOHUMEHUA HATPAXKEHUA

Bo30yxkjenne Toka B KaTyuike HHAYKTHBHOCTH. I3BecTHo, uTO
€CTM B KAaTYLIKy HMHIYKTHBHOCTH BBOAUTH CTEPIKHEBOH MarHHUT, TO
B Hell 6yIeT HaBOAUTBCS 3. A. C. DTO GYHET NPOHCXOLUTH TOJNBKO B Te
MOMEHTHI BPEMEHH, KOTZa MarHHUT HaxoAuTcs B ABUKeHuu. HaBoxnmas
3. . C. AIBJISIETCS NEPeMEHHOH, MOCKOJNbKY KaXKIbli pas, Korja MarHuT
BBOJMTCS B KaTyLIKy HJH BEIBOJWTCA U3 Hee, OHA MEHSET CBOEe Halpas-
JleHue.

Bo3HukHOBeHHe M MCYe3HOBeHHe MATHHTHBIX CHJOBBbIX Juumil. [1pu
[OSIBJIEHUH WJIM YCTAHOBJIEHUH MAaTrHUTHOTO IOJIS1 BOKPYT KaTYIUKH BO3-
HUKAaIOT MaTHUTHbIE cusoBble UHUK. Ha puc. V.14 nokasano, yto mpu
3aMbIKaHHH KOHTAKTOB BBIKJIOYATE/Isl BOKPYI KaTYIIKH BO3HHKAOT U
pacmnpocTpaHsAIOTCA BO BCé CTOPOHBI MAarHUTHBIE CHUJIOBble JIHUHHH. [lou-
TH MCHOBEHHO IOJIHOCTBIO 3aKaHYMBaeTcsl 06pa3s0OBaHHe BCEX MAarHUT-
HBIX CHJIOBBIX JIMHUH, U KaTyLIKa CTAaHOBUTCS 3JeKTpoMarHuToM. Korna
KOHTAKTHl BHIKJIIOUaTeNsi pasMmblkaiorcs (puc. V.15), marHutHoe moJie
HauMHaeT Ucye3aTh U KaTyLIKa NepecTaeT ObiTh aJeKTpoMarsurtoM. Kax-
Il pa3, KOrfa KOHTaKTHl BBHIKJIIOYATENs 3aMBIKAIOTCS, NPOHCXOAMT
o6pasoBaHie MarHUTHBIX CHJIOBHIX JIHHUH, KOTJ|a K€ 3TH KOHTAKThl pa3-
MBIKAIOTCSl, MarHUTHbIE CHJIOBBHE JIHHHH Hcue3aioT. [Ipu 3aMbikanuu
KOHTaKTOB BBIKJIOUaTe]sl o6pasyercsi a/eKTpHUecKasl 3aMKHyTasl Lielb,
¥ C 3TOTO MOMEHTAa HaYMHAaeTCs PacHpOCTPaHEHHEe MATHHUTHBIX CHJIOBBIX
JIHHHH B IPOCTPAHCTBE BOKPYI KaTywkd. Kak TOJNBKO 3jeKTpuuecKas
Lenb pasMbIKaeTcs, BCe MarHUTHEIE CHJIOBBIE JIMHUH HAYHHAIOT JABUIaTh-
csi o6paTHO K Karylike, NpHYeM 3TO ABMKEHHe INPOJOJIKAETCS HO TeX
op, TMOKa CHJIOBbIE JIHHUH COBCEM HE HCUE3HYT.

HaseneHve Toka B-KaTylllke ¢ MOMONIbI0 TOKa, NpOTeKalOWero
B Jpyroii katymke. B sTom ciayyae BTopas KaTyumika pacnoJiaraercs
B6u3u mepBod (puc. V.16). KoHubl KaTymku NOACOeNMHEHH K raJfb-
BaHomerpy. Korma Mbl 3aMblkaeM KOHTAaKThl BHIK/IIOUaTessl, CTpeJaKa

Puc. V.14, TIpn 3aMBIKaHHH KOH-

TAKTOB BHIKJIOUaTe/ sl BOKPYr Ka-

TYWKH PacnpoCcTPaHseTCs MarHHT-
HOe moJe,
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Puc. V.15. Korma KOHTaKTH BHIKJOUaTe
Pa3MbIKalOTCSl, MAarHHTHOE TI0JIe COKPaluaeTcst
H HCue3aeT.

KOHLAM BTOPHYHOH KAaTYIUKH, IOKa3blBaeT, 4TO

NpH 3aMbIKAHHH BLIKJIOUATEJNEM 3JIeKTPHUECKOH

Hen¥ TOK B IepBHYHOM KaTyllKe HaBOAMT BO
BTOPHYHOH KaTyllKe TOK.
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Puc. V.17. Korja Tox B mnepBHY-
HOll KaTyluke NpeKpalaeTcs, Hcue-
3alolue MarHUTHbIE CHJIOBbLIE JIH-
HWHM HaBOASIT TOK BO BTOPHYHOH
karyumke. [aJbBaHOMETP NOKa3bl-
BaeT, YTO TOK BO BTOPHYHOHN Ka-
TymKe NPOXOAHT B HaNpaBJIeHHH,
NPOTHBOINOJIOKHOM TOMY, B KOTO-
pOM OH NpPOXOAHJ DNpPH 3aMbiKa-
HUM KOHTAKTOB BBIKJIOYaTeNs.

I aJIbBAHOMETPA OTKJOHSETCS B ONHOM HANpaBJeHHH, a 3aTeM BO3Bpa-
[aeTcsl B HYJI€BOe MoJoxeHHe. Bee Bpemsi, IOKa KOHTAKTHI BBIKJIIOUATE-
Jisl OCTaiOTCs 3aMKHYTBIMH, CTpesKa rajibBaHOMETPa OCTaercsd B HyJle-
BOM TM0JIOXKeHHH. KaK TONBbKO MBI pa30OMKHEM KOHTAaKThI BBIK/IIOUATENs,
CTpesiKa rajbBaHOMETPa OTKJOHUTCS B IPOTHBOINOJIOXKHOM HallPaBJICHHH,
a 3aTeM BO3BpaTUTCS B HyJieBoe nosioxkenue (puc. V.17). CnenoBaresnn-
HO, BO BTOPOH KaTryllKe KaXIblil pa3, KOrja 3aMbIKAIOTCS HJIH PasMbl-
KalOTCsl KOHTAKTH! BHIKJIIOYATENS, HABOAUTCS TOK. DTO NMPOUCXOJHUT TOY-
HO Tak e, KaKk H B TOM cJydae, KOIJa CTep:KHeBOfl MarHUT BIBHTAETCA
B KaTyIKy HJIH BHIABHraercs u3 Hee. [loKka MarHuT ABHKETCS, B KaTyIl-
Ke HaBOIHUTCA TOK.

Ha puc. V.16 u V.17 nokasaHo, YTO TOK B KaTyIIKe MOXET GHITh
HaBeJleH NPU NPOXOXKIEHUH TOKa B Jpyroil karyuixe. st TOro 4ToGhHI
HaBECTH TOK BO BTOPOH KaryllKe, HY>KHO NpepBaTb HJIH BO3GYIHUTH TOK
B nepBo# Karymke. Korza npu saMblKaHHM KOHTAKTa BBIKJIIOYATENs
B LleNM HAYMHAET NPOTEeKaTh TOK, BOKPYT KATYIIKU BO3HUKAIOT MarHHT-
Hble CHJIOBEIE JINHHH, KOTODbIE IPHU CBOEM PAaclHpOCTPAHEHHH NepeceKaroT
BUTKH BTOpOfl KaTymKH. Kak ToJbKO 00pasoBaHHe BCEX MATrHUTHBIX
CHJIOBBIX JIUHUH 3aKaHYMBAeTCsl, MarHUTHOE IIOJIE II€PECTaeT PaclpoCT-
paHsTbCs U BO BTOPOH Karyluke GoJiblile He HaBOAUTCS TOK. Korxa KoH-
TaKTHl BHIKJIIOUATe/Isl Pa3MBIKAIOTCSl, MAaTHUTHEIE CHJIOBBIE JIMHHH HAYH-
HAIOT MCYe3aTb U B 3TOM C/Iyuae BO BTOPOH KaTylike HaBOAUTCs TOK. Kak
TOJIbKO BCE CHJIOBBHIE JIHHHH HCYE3HYT, BO BTOPOI KaTYILKE TOK MpeKpa-
waercsi. ITockKOMBKY TOK CHayajqa NPOXOAMT B OAHOM HampaBJIeHHH,
a 3aTeM B JPYI'OM, TO OH fIBJISI€TCS IE€PEMEHHBIM.

Tpancdopmarop. [lpunnun paGotel TparcdopmMaTropa OCHOBaH Ha
HaBeJEHHH 3. A. C. WM TOKa B ONHOH KaTyIllKe TOKOM, NPOTEKAON[HM
B apyroii. [lepBas Karymka HasblBaeTcsl nepBHYHOH OOMOTKOH. B Heil
JIOJI?KEH MPOXOAHUTh TOK, BO30YKAAeMblil U IPEKPAaIlAIUACA AJIs TOTO,
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yTOGHI CO3MaTh TOK BO BTOPOfl KaTylu-

Ke. BTopasi karyinka HasblBaeTcsl BTO-

puuHoi#t o6mMoTKo#. OGe OOMOTKH TpaH-

chopmaropa pasMelanTcs Ha CTepXK-

He, Ha0paHHOM M3 TOHKOH JIHCTOBOH

crasu (puc. V.18). CepleyHUK KOH-

LIEHTPUPYET MATHUTHbIE CHJIOBBIE JINHHH,

6J1arojiapsi 3TOMy OHH He PacCeHBaIOTCs

B IIPOCTPAHCTBE BOKPYT KarTyIWIKH. 3a

cuer 3TOro TpaHchopmarop paboraer Puc. V.18. Ceppeunux, BBesen-
sHauuTeJabHO Jyuine. CepleyHUKH 6OJb- ::g; ;qgg‘;leil’{?:’:u e!‘:epﬂ;“‘:‘&’;e‘:
IMHCTBA TPAHCOPMATOPOB HAGHPAIOT-  shdorrynnocrs  Thanchopa-
CA U3 MHOXKECTBA TOHKHMX CTa/IbHBIX Topa.

mnactud (puc. V.19). Taxol cepneu-

HUK JaeT BO3MOXKHOCTb YJYYIUHTh paCouHe XapaKTePUCTHKH TpaHC-
¢opmaTopa.

Ec/ii HCTOYHHK IE€PEMEHHOrO TOKa MOAKJ/IOYHTH K NMEepPBHYHOH 06-
MOTKe TpaHchopMaTopa, TO MarHHTHOE I0Jleé HAYHHAeT PaclIUpSThCS
W 3aTeM HCYe3aTb KaXKIbIH pas, KOTAA BO3HUKAET W NMpeKpallaercs TOK.
Busiarogapsi 3ToMy Bo BTOPHYHOH 06MOTKe TpaHcdopmaropa GyLyT HaBo-
AMThCA 3. I. C. U TOK, KOTOphle TaKKe SIBJSIOTCS NepeMeHHBIMH.

Ecnu K mepBUYHOH O0OMOTKe TpaHchopMaTopa MOAK/IIOYAaeTcs HCTOY-
HHK MOCTOSIHHOTO TOKA, TO JJ/Isi TOTO YTOOH HABECTH TOK BO BTOPHYHOH
06MOTKe, HeOOXOAMMO B LENMH HEPBUYHOH OOMOTKH YCTAHOBHTb KaKOM-
a160 BBHIK/IIOYATeb U IONEPEMEHHO 3aMbIKaTh H PasMBIKaTh €r0 KOH-
TaKTHL.

" TMoswblmarwiuuii Tpanchopmartop. Brime ormedasnocs, uto aas mepe-
Jlauy 10 JIMHUAM 3JIEKTPONepe/ladd TOKa BBICOKOTO HANpsiKeHHs Heob-
XOJMMO NOBBHILIATh HANpSXKeHHe, [oJydaeMoe OT reHepaTopoB. JlJis 310k

Puc. V.19. Tlpunuun ycrpo#ictea Tpanchopma-
topa. CepleuHHK oGecneyWBaeT 3aMKHYTYIO Lelb
AN MarHUTHOTO INOTOKa.
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Head  HCIONB3YIOT TpaHchopMaro-
pol. IlepBuuHas oOMOTKa TpaHc-
topmMatopa MoxkeT OblThb MOJICOENH-
HEHa HEMNOCPEACTBEHHO K BBHIXOIHEIM
3a)KkHMaM TeHepartopa.
Tpancdopmarop sBiseTCS MOBBI-
LIAIOLIUM, €CJIH ero BTOpUYHasi oO-
MOTKa COJEpXKUT OOoJbllle BHTKOB,
yeMm nepBHYHad. B aToMm ciydae mar-
HHUTHBIE CHJIOBBIE JIHHHK TepeceKaloT
Puc. V.20. Bonbume tpancopma-  cpapyyre1pHO GOMbIIEE UHCJAO BHT-
TOPBI, YCTAHOBJIEHHBIE HA NOACTAH-
- KOB M HampsKeHHe moBhHuaercs. B
tTpaHchopmarope co  100-BHTKOBOH
nepBHYHOI 06MOTKOH U 200-BHTKOBON BTOPHYHOH OOMOTKOH HanpsixKeHHe
BTOPHUHOH OOMOTKH BJBOe OOJbllle HaNpsKeHHs IepPBUYHON OOMOTKH.
OrHolleHHe YHC/Ia BUTKOB I€PBHYHOM OOMOTKH K UHCJYy BHTKOB BTOpPHY-
HOH OOMOTKH HasbiBaeTcs Kosdduurentom tpancopmauuun. as Tpanc-
dopmaropa, H306pakeHHOro Ha puc. V.21, KoadduuneHt Ttpanchopma-
uMH paBeH 1:2.

[NoBrunaromue TpaHcHOPMATOpPHEl HCIOJIB3YIOTCS BO BceX Caydasix,
KOrJa HeOOXOAHWMO MOBBHILIATL HamNpsiKeHwe. TakuM CMOCOOOM MOXKHO
yBEIHYMBATL HaNpPsKEHHe He3HAUMTeNbHO, a MOXKHO H BO MHOTO pas.
Ecnu tpebyerca Hanpskende 10 6 noseicuts g0 100 6, TO BTOpHYHas
o6MOTKa J0/I:KHA cofiepkaTh B 10 pa3 GoJibie BUTKOB, 4eM NMePBHYHAA.
Koneuno, B TpaHcdopmaTope HMeIOTCS HEKOTOpPHIE NOTEPH 3IHEPrHUH,
d [PHUHUMAIOTCA Mepbl, YTOOb! YMEHBUIUTL HX BEJIHUYHHY.

NepbuyHan Bmopuynas
ooMomKa obmomxa
100 8umxoB 200 Bumxo8

lenepamop
NEPEMEHHDED -
moxa 508 Nobviwarwud
mpaxc@opMamaop
CepleyHun
llepBuvnan Bmopuynan
obmomxa oOmomxa

Yenobuoe obonayvenue

Puc. V.21. loBuwaromuii Ttpancdopma-
TOP YBeJHUHUBAET HanpsKeHHe.
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NepBuyHan Bmopuyras

oOMomKa obMomkxa 58
2000 Bumkob 100 bumxob
17N
B
N
lenepamop 200
nepeMERHO0 Sumko8
moxa 100 8 Noxuwarwowud
mpaxcpopMamop

=

Yenobroe obonavenue

Puc. V.22. {Ipu Heo6xoimmocTH HaNpsIXKeHHE,

CHHMaeMoe CO BTOPUYHOH OGMOTKH MOHHUKAaolie-

ro tpancdopmaropa, MOKHO JeJUTh HPH I[O-

MOUIH HECKOJbKHX J[ONOJHUTEJBHBIX OTBOJOB
BTOPHYHOH OOGMOTKH.

Monuxaromue TpaHchopmaTopbl. Bricokoe HanpsikeHHe, mocTyma-
[Olllee B TOPOJL MO BHICOKOBOJILTHOH JIMHHUHU DJIEKTPOIEpeaayH, NOHUKAET-
sl Ha 3JIeKTPHYECKOH nmoAcTaHUuK. Ha 3THX moAcTaHLUAX yCTaHOBJIEHbI
TpaHchOpMaTOpLl, MOHMKAIOUIME HaNpsiKEHHe N0 TaKOH BeJHYHHB,
npu Kotopoil obecnieunBaeTcss Oosbiuas Ge3onacHocTb paGoThl C JEKT-
pooBGOpyIOBAHUEM.

B nonuwxawomux tpancpopMaTopax nepBUYHAs OOGMOTKA HACUMThI-
Baer 6oJibille BUTKOB, yeM BTopH4Has. [TockonabKy BTopHuHas oOMOTKa
COJIEPKUT MEHbIIEe BUTKOB, 4YeM I€PBHYHAS, MarHUTHbIE CHJIOBBIE JIH-
HUH [IepeceKaroT MeHbIlee YHCJI0 BUTKOB W HalpsiKeHHe NMOHHXAeTCs.

Ecnn Heo6XOmMMO OT HCTOYHMKA HANpsiKEHHs] EePEMEHHOTO TOKa
BenuuuHON 100 ¢ mosyunth HanpsxeHnue 10 8, TO MOXKHO BOCIOJIB30-
BaTbcsl TpaHchopmartopoM. B Takom TpaHchopmarope YHCIO BHUTKOB
y BTOPUUYHOH OGMOTKH JOJ/KHO GBITh 8 W0 pas MeHblie, 4eM y NepBUUHOM
(puca V.22).

Baaumnas uuayxkuus. M3 puc. V.16 u V.17 caenyer, uto u3meHsio-
[eecss MarHUTHOE MoJIe IPU NPOTEeKaHHH TOKAa B OJHOH KAaTYIUKe MOXKET
HaBOJAWUTb TOK B ApYyTo#l KaTyllKe, PacloJoxKeHHOl BO/IU3H nepBoli. Ito
sIBJIEHHE HasblBaercsl B3aUMOMHAyKIMell. Ha mpumiune B3aMMOHHAYK-
LMK OCHOBaHO JeHcTBHE BceX TPaHCHOPMATOPOR.

Camounpaykuusi. Korpa mo mnepBuuHOH 06MOTKe TpaHchopMaTopa
IPOXOJHUT NlepeMeHHbIH TOK, MATHUTHBIE CUJIOBLIE IHHHH H3MEHSIOIIErocs
MarHuTHOTO IIOJIsl, CO34aBaeMOro TOKOM, NPOXOISAT uepe3 CEpleuHHK H
NepeceKaloT BHUTKH MEPBUYHOH H BTOPHUUYHOIN OOMOTOK. B pesyJbrate
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Maznumuoe nose,
CO30aHHOE MOKOM

e T
o camouHdyryuu
(u' Puc. V.23. Bo Bropuunoii o6Mort-
. MaznumHoe none, Ke TpaHCq)OpMaTopa B pesyJbTrare
I~ CO30aHHDE MOKOM B3aMMOHMHAYKIHUU BO3HHKAET TOK,
NUHUY NpoXoAsWHuil B HanpaBJeHUH, IPO-

THBOTOJIOXKHOM HaNpaBJEHHIO TO-
Ka B JIMHUH, NOJK/IOUEHHON K 3TO#
o6MOTKe.

~

N

)

' 1- moK 8 nunty
ﬁ- moK CaMoundysyuu

nepeceyeHy sl MAaTHUTHBLIMH CHJIOBBIMH JIMHHAMH BUTKOB [IEPBUYHO OOMOT-
KU B Hell BO3HHMKaeT 3. A. C., HECKOJNbKO MeHbllasi HalpsiKEeHUs CeTH,
HO NPOTHBOIOJIOXKHAsA eMy mo HampasJ/enuto. [lockombky 3Ta 3. A. c.
NPOTHBOAEHCTBYET HANPSKEHHIO CeTH, OHAa Ha3bIBAeTCs IPOTHBOAJIEKT-
POIABMKYIIEH CHJION WM COKPALIeHHO IPOTHBO-3. A. ¢. CBoficTBO Ka-
TYWKH, OOYCJOB/IUBAMIEe HaBeleHHe IPOTHBO-3. M. C., HA3BLIBAETCS
«caMoMHAyKuHe#». CaMOMHAYKIMS HI'paeT BaXHYI0 pOJb B [poLecce
peryJupoBaHHs NEPBHYHOrO ToKa TpaHchopmaropa. ITOT TOK H3Me-
HseTCsl NPaKTHYECKH IPOIOPLHOHANBLHO TOKY BO BTOPHYHOH OOMOTKe,
BeJIMYMHA KOTOPOro omnpefensiercs Harpyskoil. Ha puc. V.23 nokasano,
KaK TOK BO BTOPHYHOH 06MOTKe TpaHchopMaTopa BJHsET Ha noTpeliise-
MBI TpaHchOPMaTOPOM TOK OT ceTH. JI/is YNPOLIEHHS CEPAEYHHK TPaHC-
¢opmaTopa Ha PHCYHKe He H306parKeH.

Brime oTmevasock, 4TO M3MeHsIONIEeCs] MATHUTHOE IIOJI€ BBHI3BIBAET
HaBeJIeHHe B OOMOTKax TpaHchopmaropa NpoTHBE- 3. A. C. SIBJeHHe caMo-
MHAYKIMH HaO/MI0JaeTcss ¥ NPH pasMbIKaHUH KOHTAKTOB BBIKJIIOYATENsd,
PaspLIBAOLIErO /IEKTPHYECKYIO Lellb MOCTOSIHHOTO TOKa, COAEpIKallyio

Puc. V.24, OnwiT, NOACHAKOIWHEA BO3HHKHOBEHHE
NpOTHBO-3, 1. C.
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KaTYIIKY ¢ CepAeyHHKOM. DTO ABJIeHHEe MOXKHO NMPOLEMOHCTPHPOBATH, CO-
eMHUB CyXOH 3JIEMEHT, BHIKJIOUare/b, KaTYyIIKy C CePASYHHUKOM H JaM-
MOYKY, PacCYMTaHHYIO Ha HanpskeHnHe 6—8 ¢ (puc. V.24). ITocie 3aMEbI-
KaHHMf KOHTAKTOB BBIKJIOUaTeJsl JlaMlla HAYUHAeT TYCKJO CBETHUTBCH.
B MoOMeHT e pasMBIKaHHS KOHTAKTOB BHIKJIIOYATesl JlaMIa Ha MIHOBe-
HHe IPKO BCIILIXHBaeT. Bo BpeMsi KOPOTKOro mepuoja, KOorja ToK B Ka-
TYIIKe HapacraeT, YBeJHYHBAIOIIeeCs MAarHUTHOE MOJIE CO3[aeT B Ka-
TYIIKe IPOTUBO-3. J. C., YMEHBIIAOUYIOCS MO Mepe MPHOIHKEHHS 3HA-
YeHHS TOKa K MAaKCHMaJIbHOH BesMunHe. Korna KOHTAaKTHl BBIKJIHOUATEN S
pasMBIKAIOTCS, MATHUTHOE T0JIe GBICTPO HCYE3aeT M MPH ITOM B KaTyIIKe
HaBOJHUTCS IPOTHBO-3. J. C., BO MHOTO Pa3 MpeBLINAIoias 3. I. C. CyXOro
s/leMeHTa. B CBSI3M ¢ 3THM uepe3 JIAMIOYKY MPOXOAUT CPABHHUTEILHO
6O/MBUION TOK U OHA SIPKO BCIBIXHBAET.

PeakTHBHOe compoTuBieHue. ECIU ¢ NOMOIIBIO OGLIUHOTO OMMETPa
M3MepUTb COMNPOTHBJIEHHE MEePBHYHOH OOMOTKH TpaHcdopmaropa 3BOH-
Ka, TO ero BeJUYHHA OKaxeTcs paBHOH mpumepHo 250 om. Eciu Hanps-
JKeHHe CeTH paBHO, Hanpumep, 127 g, To, Hcnonb3ys 3akoH OMa, MOXKHO
OTIpeLeNUTb TOK, KOTOPHIH, MO-BHAHMOMY, JNOJIKEH NpPOTEKaTb Yepes
nepBHYHYI0 OOMOTKY TpaHchopmaropa. Takofl pacuer mokashBaeT, 4TO
TOK 4epe3 NepBHYHYIO OOMOTKY JO/KeH ObiTh paBeH mpumepHo 0,5 a.
dro o3Hauaer, yTo 3a 24 waca ABepHOH 3BOHOK morpeGasier 1500 Barr-
4acoB, T. €. BeCbMa MHOTO 3JIEKTPOSHEPTHH.

Ecnu ke mociefoBaTe/bHO ¢ NMEPBUYHOA OOMOTKOH TpaHcdopmaro-
pa BKJIIOYHTb aMIepMeTp NMePeMeHHOTO TOKA U MOACOeNHMHHTh TpaHchop-
Marop K CETH MepPeMeHHOTo ToKa 127 8, To OTKJ/IOHeHHe CTPeNKH nprbopa
GyneT MOYTH He3aMETHHIM. TOJIBKO TOr[a, KOraa Mbl MOAKJIOYMM Ha-
-TPY3Ky KO BTOpDHUHOH OOMOTKe TpaHchopMaropa, oGHApYKUTCSA HE3Ha-
YUTENbHOE OTKJIOHEHHE CTPEJIKH.

TTombiTaeMcsi OGbSICHUTD Pa3/IMube MEXKIY PACCUMTAHHBIM H H3MepeH-
HEIM 3HAYEHHSIMH NepBHYHOTO ToKa. Korxa Mbl M3MmepsieM CONpPOTHBJIE-
HUEe MEepBHYHOM OOMOTKH TpaHcopMaropa IpPH MOMOILIM OMMETPA, TO
BeJIMYHHA 3TOr0 CONPOTHUBIEHHS — 250 oM — He M3MEHHTCSl, €CJIH BECh
IPOBOJI, H3 KOTOPOTO HaMOTaHa KaTyIlKa, BHITSHYTb B OJHY JHHHIO.
Korzma mbl HamaThiIBaeM M3 NPOBOAA KaTyLIKy, 3TO HE CKa3hBaeTCs Ha
€ro CONPOTHBJIEHUH /ISl MOCTOSHHOTO TOKa.

Eciay ke Mbl HOIKJIF04aeM TpaHCGOpPMATOp K CETH MepPeMEHHOro TOKa
HanpsixkenueM 127 6, TO B Karyuike pasBHUBaeTcs NMPOTHBO- 3. A. C.,
[pENnATCTBYION(asi YBeJHYEHHIO H/IH YMEHbLIEHHIO TOKAa, B pe3yJ/bTaTe
4ero yepes 0GMOTKY IIPOXOHT OUeHb HeGobIok TOK. CBOHCTBO KaTYILKH
[PeNnsTCTBOBaTh H3MEHEHHIO TOKa HAa3bIBAETCH PeaKTHBHOCTHIO HIIH
B JIaHHOM CJIy4ae «HHIYKTHBHBIM CONpPOTHUBJEHHeM». BesnunHa HHAYK-
THBHOT'O CONPOTHUBJIEHHSA BBHIpAXKaeTcss B OMax M ofo3Hauaercs JAaTHH-
ckoii 6ykBo# X . Mumekc L MOKasbIBaeT, 4TO peaKTHBHOCThL 06YCJ/I0BIIe-
HA MHAYKTHBHOCTbIO. PEaKTHBHBIM CONPOTHBJIEHHEM 0G/JafaloT U KOH-
IleHCaTophl, O YeM OyIeT CKa3aHO HHUXKe.

Moanoe conporusnenne uenu. Hrak, peakTHBHOE CONPOTHBIEHHE
yMeHBIUAeT BEIHYHHY NEPEMEHHOrO TOKa B 3/eKTPHUecKoi uenH. Eciu
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6bl MBI CMOT/TM M3rOTOBUTH KATYIKY H3 OUEHb TOJNCTOI'O NMPOBOJAA, KOTO-
pasi Obl IPaKTHYeCKH COBCEM He MMesa CONPOTHUBJIEHHS, TO paccCuuTaThb
TOK, NpPOXONAIKH Yepe3 Hee, MOKHO ObLJIO OBl MyTeM 3aMeHbl R Ha X
B dopmyJie 3akoHa OMma, T. e. no dopmyse [ = E/X, .

OnHako BBHAY TOTO, YTO BCE MPOBOAHHKU 06IaJalOT CONPOTHBJIE-
HHEeM, eT0 BeJHUHHY TaKKe HeOOXOIMMO YUUTHIBATH NPHU pacueTe Leneft
NepeMeHHOTO TOKa, CONepKalluX KaTyIKH HId HHAYKTHBHOCTH. C yde-
TOM 3TOTO BBIUMCJSIOT TaK Ha3bIBaeMOe ITOJHOE CONPOTHBIIEHHE NePeMeH-
HoMy TOKy. OHO o6osHauaercsi OYKBOH Z M BLIpa)kaeTcsi B OMax.
®opmyaa nns onpefeneHUs IOJHOTO CONPOTHBJSHHS HMEET BHJ

Z=V R X2, on.

Koagduument Ttpanchopmauuu Ttpanchopmatopa. CooTHomenne
MEXJy HanpsKeHHsAMH WIH BUTKaMH NEePBHYHOH U BTOPHYHOH OGMOTOK
TpaHcopmaTropa HasbBaercsi KoshduuHeHTOM TpaHchopManuu. He-
no/ib3ya GopMmyay AIS HaxoxIeHHs KosdduuueHTa TpaHCPOpMAIHH,
MOXKHO ONpeNesNuTh JUOO BHIXOJHOE HampsiKeHHe, JHO0 HeoGXOLHMOoe
YHCJI0 BUTKOB BTODHUHOH OOMOTKH, €C/IHM 3alaHO BXOJHOE HampsiKeHHe
(nampsi:KeHHe Ha NePBHYHOH OOMOTKe) WM YHCJIO BHUTKOB [I€PBHYHON
o6morku. Popmysaa, Bepaxawoumad KosddUIHeHT TpaHchOpMalLUH,
HMeeT CJeNYIOIUN BHA:

TNEepBUYHBIE BUTKH __hmepBHYHOE HAaNpAXKEeHUE

BTOPUYHBIE BUTKH BTOPDUUYHOE HaNpsaxKeHue ’

[Mpumenas ycioBHble 0603HAYEHHUs /ISl BEJIHMUYUH, BXOIAIHX B 5Ty
¢opmyJary, MBI MOXKEM BLIPA3UTb ee B Tako# ¢opme:

Mmeps __ E 1epB

Ngrop E BTOD

B aroit gopmyte Nepy — YHCJIO BUTKOB NIEPBUYHON OOMOTKH; My, —=
YHCJIO BMTKOB BTODUYHOH OOMOTKH; Epe, — IEpBHUHOE HANpPSKEHHE;
E ;1op — BTODHUHOE HAMpsIKEHHE.

Bocnosbayemcs ¢opmyJiof 1is  KoshduuHeHTa TpaHchopMaumy,
yTOGH! ONpPENEeNNTh, CKOJbKO BUTKOB JOJIKHA HAaCUUTHIBATH BTOPHUHAS
06MOTKA CHJIOBOTO TpaHcdopmaTopa, 49ToObl C Hee MOXKHO ObLIO CHAThb
300 6, ecsii UHC/IO BHTKOB B IIepBUYHOH 0OMOTKe paBHO 500, a mepBHuHOe
HanpsixkeHde paBHo 110 ¢ mepemenHoro Toka. B stom cayuae

500 110 150 000
=—, T. & Ngop=—""-3
Ngrop 300 110

Ngrop = 1363,6 BuTKA,

Mortepn B TpanchepmaTopHsix 06mMoTKax. Cu/l0BBIe TpaHCHOPMATOPE
BecbMa 3(heKTHBHDI, OIHAKO U UM CBOHCTBEHHBI MOTEPH 3/1€KTPHUECKOH
3HepTHH. 1IpoBOJ, M3 KOTOPOTO HaMaThIBAalOTCs MePBHYHAS H BTOPHY-
Hasi OGMOTKH TpaHchOpMaTopa, MMeeT HeKOTOPOe COIPOTHUBJ/IEHHe (aK-
THUBHOE), B KOTOPOM IIpH NPOXOMKAEHHH TOKa BBIAEISETCA TEMJO, T. €.
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paccenBaetca sHeprus. Ecam uepes 1363 Bumwa
TpaHchopMAaTOpHble OOMOTKH NPOXOIUT —
CJMIIKOM GOJIBIION TOK, TO OHHM 4pes- 500 Bumwob
MEDHO HAarpeBaloTCsl, H B PE3YIbTATE  |Fryy=i108

3TOrCe TpaHchoOpMaTop MOXKET CrOpeTh. =
[Torepu aHeplei Bp06MOTKaX HHOTJa e l Eorp=3008
HARLIBAIOT MOTEpSIMH B MeAM (OOMOTKH

BBITIOJNHSAIOTCA M3 MeJHOrO IPOBOJa), Nepbumman
TpaHc(opMaTOpLl XapaKTepH3YIOTCs Jo- obwomna Bmopumas
[YCTUMBIM Hanpsi2KeHHeM H TOKOM JIs obMomxa

KaxJo# H3 0oOMOTOK. Korma HyxkeH py.. V.25. lnsa pacuera HeoG-
TpaHchopMaTop, OOMOTKH  KOTOPOTO  XOAHMOro YHCJa BUTKOB BTOPH-
JIOJPKHBI IPONYCKATh CHJbHBIH TOK, UX HOM 0o6MOTKH TpaHcdopMaTopa
HaMaTHIBAIOT TOJICTHIM IPOBOJOM. ncnonssyercs ¢opmysa, onpe-

MoTepn Ha BHXpeBble TOKH. B ﬂe”mma”q;%sm""i"em Tpanc
tpadchopmaTope HMMeeTcsl ellle OLHH '
BUJ-TIOTEPb SHEPTUH. DTH NMOTEPH IPOUCXOLAT B cepAeyHHKe. [TOCKOIBKY
CepICUHHK $IBJAETCA MPOBOAHHKOM 3/JIeKTPUYeCTBAa, MArHHUTHbIE CHJIO-
Bole JIMHUH, NIepeceKaroive CepAeYHHK, HaBOAAT B HEM TOKH. DTH TOKH
B CepleYHHKe Ha3pBalOTCSl BHXPeBbIMH. OHH G6ecrosiesHo HarpeBalT
cepAeuHHK.

ITotrepn Ha BHXpeBble TOKHM CHHKAIOTCSH NMYTEM MPHMEHEHHS CJIOH-
CTHIX CEpIEYHUKOB, T. €. CePAEYHMKOB, HaGPAHHBIX W3 TOHKHX IJIACTHH
(1ICTOB) MArHHTHO-MSTKOH CTaiu (puc. V.26). OtnesbHble MJIACTHHBI
cepleYHMKA MNOKPHIBAIOTCS LIENJIAKOM MJIH JIAKOM, TaK 4TO B CEpLEUHHKE
[IaCTHHBI OKa3bIBAIOTCS M30/JMPOBAHHEIMH JAPYT OT Apyra. BJaaromapsa
IPHMEHEHHIO CJIOUCTBIX CEPJEYHHUKOB COKPAUIAIOTCA NYTH JJIsi BHXDe-

Puc. V.26. CneBa usobpaxeH HeGOJBINOH MOHHKAWOUIHI

tpancopmarop. CnpaBa moKa3aHsl MNJACTHHB, M3 KOTO-

pHIX HaGupaeTcs CepleYHHMK, a TaKXKe NEePBHYHAA H BTO-
pHuHasd OOMOTKH.
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Puc. V.27. BxoaHylo MOLIHOCTh TPaHC-
¢dopMaTopa MOXKHO OINpeJeNHUTh NyTeM
YMHOKEeHHU 5 BXOJHOT'O TOKa Ha BXOJHOe
HanpsokeHue. BHIXOAHYI0O MOLIHOCTB
TpanchopMaTopa MOXKHO ONPEJHTH
YMHOXAas BEIXOJHOH TOK Ha BBIXOJHOE
HanpsikeHue. DTH BeJHYHHEl OTJIHYa-
JOTCS HAa BEJUYHHY IOTePbL B TPaHC-
dopmarope.

Bx00
Haepysxa
Ha Bixode

BLIX TOKOB, a B De3yJbTaTe 5TO-
ro CHHXAIOTCH TOTEPH Ha BHXpe-
BblE TOKH.

mcrepe3ucHble  NoTepn B
Tpaucopmarope. Kaxnawiii pas,
KOrja IlepeMeHHBIHl TOK B QOMOT-
Kax TpaHchopmaTopa U3MeHsIeT
CBOE HampaBJ/ieHHe, MEHSIETCs TaK-
K€ U MOJISIPHOCTb 3JIEMEHTAPHBIX
MarHHTOB CEpPAEYHHUKA. ITOT Mpo-
IlecC BO MHOTOM COBIQJ@eT C Ipo-
IIECCOM OPHEHTALHUH IMOJIOCOB 3JIe-
MEHTapHBIX MarHUTOB B CTaJbHOM
obpasne, KOrja MBI HECKOJBKO
pas cjerka yjpapsieM Io 3ToMy 06-

pasuy NOCTOSIHHBIM MarHUTOM.
Korma ymapsl NpOM3BOAATCSA ONHHM M3 MOJIOCOB, 3JeMeHTapHHe Mar-
HUTH YCTAHAB/JMBAIOTCA B OJNHOM HamnpaBJeHHH, a KOrJa JPYIHM —
TO B IPOTHBONOJOXHOM. TpeHHe, BO3HHKAIOIee MEXKIY 3JeMeHTapHbI-
MM MarHHTaMH [IPH HX IIepeOPHEHTAalVH{, BLI3LIBAET HArpeB CTaJH.

Korna nepemeHHBII TOK BO3JleAiCTByeT Ha CepledHUK TpaHcdopma-
TOpa, ero 3jeMeHTapHbEle MArHUTE HAXOAATCS B JIBHXKEHUH U B Pe3yJib-
Tare B CepJieYHHKe Gecloe3HO BhIIENSETCS TEIJI0. DTH NOTEPH SHEPTHH
B CepJeYHHKe Ha3bIBAIOTCA THCTEPE3UCHBIMH NoTepsMu. [l TOro 4robet
YMEHBIIUTb NOTEPH Ha THCTePe3HC, B cepleuHHKe TpaHchopmaropa Hc-
[O/Ib3YIOT MArHUTHO-MATKYIO CTalb.

Mounoctb TpaHcdopmaTopa. Tpanchopmartop He sBJsieTCs reHepa-
topoM MotHocTd. [lof sTuM noxpasymeBaercs, UTO €C/IH €rO MOLIHOCTh
BO BropHuHO# o6MmoTKe paBHa 100 m, TO MOIIHOCTb, 3aTpauuBaeMmas
B NepBUYHON OOMOTKe, IO/KHA ObITh He MeHblle 100 gm. IIpyrumu cio-
BaMH, Mbl He MOXeM IOJIYUHTb OT TpaHchopmaropa GOJbIle TOTO, 4eM
MBI B Hero BBOAHM. KoadduureHT nosesHoro neficTBus TpaHchopMaTopa
nosnyuaercsi Menbire 100%. 3to obbAcHAETCS NOTEPSIMH B MENH, IO-
TepsIMH Ha THCTeDe3NC M BUXpeBbe TOKH. B pesysbrare Bcex 3THX
[OTEPh MOLIHOCTb BO BTOPHUHOH 0OMOTKe BCerja MeHbllle, 4eM B epBHY-
Hoil. TiaTeJbHO CKOHCTPYHPOBAHHBIE CHJIOBble TPaHCHOPMATOPHI NPO-
MBIIIEHHOTO H3TOTOBJIEHHS HMEIOT K. M. J. 0Koso 95%.

Kaxpaplii cuioBoii TpaHcopMaTop pAacciUTaH Ha ONpefeseHHOe
MepBHYHOE HaNPsSKEHHE H ONpefeseHHBIH (MAaKCHMa/JbHO JONYCTHMBIH)
TOK. DTH BeJHUYHHBl, B CBOIO OYepellb, ONPENE/IsIOT MOLIHOCTbL TpaHC-
¢dopmaropa. HMcnonb3ys dopmyay Ais pacyera MOLIIHOCTH, MOXHO pac-
CYHTATb MOIIHOCTb Ha BXoje TpaHcdopmaropa. Tax, Hampumep, ecau
HanpsiKeHWe Ha NepBHYHOH o6MOTKe TpaHchopmaropa pasHo 117 e,
a MaKCHMaJbHBIA JOMYCTUMBIH TOK /ISl MEepPBHYHOM -OOMOTKH paBeH 2 a,
TO MOXKHO OIP™&JHUTh MOLUIHOCTb P CJeYIOMHM MyTeM:

P=ElI=117 X 2= 234 em.
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Ecnu 6wl K. 1. 4. TparcdopMaropa pasHsiicsa 100%, To MomuocTs BO
BTOPHYHOH OOMOTKe OblJia Obl paBHA MOLIHOCTH BO BXOJHOH MEepBUYHOH
0o0MOTKE H, CJIeJI0BaTeNbHO, MOUIHOCTL B BEIXONHOH BTOPUYHOH OOMOTKE
TaKkxe paBHsjach Obl 234 gm. [locKoabky K. n. I. TpaHchopmaropa He
nased 100%, dopmyna AIsi pacuera MOULHOCTH MPHOGPETAET BMI

p BEIX — P sx'H

[Ie 1 — KO3(h(pUIHUEHT MOJEe3HOro JeHcTBHs (K. m. X.). Dty dopMmyay
MOXKHO TaKKe 3amnucarth B TaKOM BHIE:

E BTOp[ BTOD — nE ﬂepB] Heps*

3nech Eyp,,— BTOpUYHOE HAMpsKeHHE; [y, —BTOPHYHBI TOK;
N=K. M. A.; E e, —NepBUUHOE HANPSKEHNUE; [yop, — NEPBUYHBIHA TOK.

Astorpancdopmarop. OpHOOOMOTOUHEIH TpaHcdopmarop, H306pa-
JKeHHbIA Ha puc. V.28, HasbBaeTcs aBToTpaHchopmaropom. OnHa yacTb
€ro oOMOTKH HCIIOJIb3yeTcsl B KauecTBe NePBHYHON, U OHaA XKe W Jpyras
YacTh B KauyecTBe BTOPHYHOH. ABTOTpaHcoOpMaTop MoxeT OBITh Kak
NOBHILIAIONINM, TaK U MOHWKaoWuM. Pacuer aBroTpaHcdopmaropa oc-
HOBAH Ha TeX iKe IPHHIOHIAX, YTO H Pacyer OOBIYHOTO JBYXOGMOTOYHOTO
TpaHchopmaTopa, MOCKOJNBKY H 3JleCh TOK B IePBHYHOH 06MOTKe HAaBO-
IUT HampsikeHHe BO BTOPHYHOH.

B nonuxaroumem TpaHc(popmaTope BO BTOPHUYHOH OOMOTKE MEHbIle
BUTKOB, YeM B mepBHYHOll. Kak mokasano Ha puc. V.28, BTOpHYHOe
HanpsiKeHHe CHUMAaeTCsl ¢ aBTOTpaHchopMaTopa mpH MOMOLIYM OTIaHKH.
BropuuHoe HampsiKeHHe MOXKHO NOHH3HUTh, B3SIB JIIs1 BTOPHUYHOH OGMOT-
KK MeHbIIIEe YHC/IO0 BUTKOB, MJIH MOBBICHTb, HCIIONB30BaB GoJIbIIee UHC-
JIO BUTKOB.

B nonmxaromeM aBrorpaHcdopmarope B KauecTBe BTOPHYHOH OGMOT-
KH HCIOJIb3YETCS] TOJbKO YaCTh BHMTKOB IepBHYHOH. 151 TOrO 4TOGHI
CO BTOPHYHOH OGMOTKH CHfITb MaKCHMa/IbHOE HaNpsiKeHHe, NOJb3YIOT-
¢sl BHEIUHHMHE BBIBOJIaMH Bcell TpaHchopMaTopHoil Karyuku (puc. V.29).
AprorpanchopMaTop C peryJupyeMbiM BTODHUHBIM HaIpspKeHHEeM JLOJ-
eH CcofiepKaTh HECKOJIbKO OTBOJIOB (OTNAeK), a TaKKe MOABHKHbI KOH-
TaKT, CAYXKAIKHA I/ YCTAHOBKH HeoOXoauMoro Hampsikenus. Cxema
aBrorpaHcdopmaropa npuBefieHa Ha puc. V.30. OH MOKeT C/IyKHThb

cepdeurux Nepbuynan

guoMomKa

Puc. V.28. B nouuxaimmeMm aBTO-

n
TpaHchopmarope NpUMeHseTcs OAHA 0%0:;1::,/{?
OﬁMOTK&, BHINNOJIHAONIIA A OILHOBpeMeH- 3278
HO pO.ﬂb u nepBuquﬁ, u BTOpH'—IHOH o

00OMOTKH.
\
Bmaopu+Han

8mopusnan” oEmomua ~108
obmomKa
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Bmopuynas obmomsa 7508 .
NEpeMEHHDE0 MoK Puc. V29. 3ror noBhwamwui

aBTOTpaHcGHOpPMaTOp NOBHILAET Ha-
npsixkeHrne co 127 go 150 e.

Nepbuinan obmomua 1278
NEPEMEHKHDZD MoK

KaK B KauecTBe MOHMXKAIONIEro, TaK M B KauecTBe noBhlmaromnero. Takok
aBTOTpaHcOpMaToOp NO3BOJAAET MNOMYy4aTb pPAasJUyYHbIE HanpsiKeHHs.
[TpoMBIIIIEHHOCTb BBITyCKaeT UeJbli psl aBTroTpaHcdopMmaropoB ¢ pe-
CyJMpYyeMbIM BTODHYHBIM HampsiKeHHeM.

O6GaacTu npuMeHeHusi TpaHcgopmatopoB. TpaHcdopmaTopsl Haxo-
IT MHOTOYMCJIEHHBle NpHMeHeHHsi. Bce Tunsl TpancdopmartopoB Hc-
NOJb3yIOTCA B OBITY M B NPOMBIIJIEHHOCTH., MOXKHO CKOHCTPYHPOBAThb
TpaHcpopMaTop, y Kotoporo 6yleT HeCKOJbKO BTODHYHBIX OOGMOTOK.
Taxk, Hampumep, B TpaHchopmaTope paJUONPHEMHHUKA OAHH KOMILIEKT
BTOPHYHBIX O6MOTOK mNoBbiaeT Hanps:xkeHue 10 300 6, B To BpeMs Kak
ellle OJlHa OTAeJNbHas 0OMOTKa MOHHXKaeT HampsikeHue Jo 6 8. BooOluie,
NpEICTaBJsieTcs] BO3MOXKHBIM HCIOJIb30BaTh CTOJNBKO BTODHYHEIX 06-
MOTOK, CKOJIbKO HEOGXOJMMO, IPUUYEM YacTb U3 HUX MOXKeET GhITb MOHH-
JKAIOLLMMH, a YaCTb — IIOBBILIAIOIIEMHU.

Tak, Hanpumep, TpaHcopMmaTopbl, NpUMeHsieMble B CHCTeMe MpH-
BOJa 10€3Ja HTPYLIEYHOH KeTe3HOH NOPOTH, MOHMXKAIOT HampsKeHHe
127 & mepeMeHHOro Toka 10 5—25 g. DTO NOHMXKEHHOe HaNpsKeHHe
MOA4eTCsl Ha 3aXKUMBI IBUTATe/Is1 HTPYIIEYHOTO JOKOMOTHBA. Baaronaps
MOHHKEHHIO HaNpsKeHUs BCE YacTH CXeMbl OKA3bIBAIOTCS 6e30MacHBIMY.
[Tonuxatomine TpaHchopMaTopsl TpeGYIOTCA TakXKe AJsi 3BOHKOB, /A
KOTOPBIX HeoO6XoanMmo Hanpsxenue 10—20 6 nepemennoro Toka. B Tese-
BU30pe MPUMEHSETCH HEeCKOJIbKO Pas/IHYHBIX TPaHCGOPMATOPOB.

NepBuynan
odomomxa 750 8
|_lepex /-

yamesis

0

obmomxa
wf

127 6 Bbix0d
o~ & <

Puc. V.30. AsroTpanchopmaTop C perynam-

pDYyEeMBIM BHIXOAHBIM HamnpsKeHHeM; M BHOGO-

pa HYXKHOrO HANpSIKEHHWS HCIOJb3yeTcs MHO-
rONO3MLIHOHHH MepeK/oYaresb.

160



MHTEPECHBIE CAMOJENIKM U 3AJAHMS

1. UsrotoBneHue TpaHcgopmatopa

Heo6xoauMele MaTepHaiIbl:

HepeBsinHoe ocHoBanme 12 X 756 X 130 mm . . . . . . . . . 1
Tpy6ka u Kaprona, ¢ubpel HJIH NJacTHKa 25 mm, NJAUHOM
5 mm . . P
IMpoknagku Q)néponme Tonmnﬂou 3 MM C BHEUIHUM ;:mameTpOM .
MM - .
Msrkas cranpnas npoao.noxa QO 7-—13MM (paspesaTb npn-
mepHO Ha 200 KyckoB fuauHO# mo 13 cm Kaxpwih) .
Karymka o6MOTOYHOro n1poBOAa ¢ 3Ma/eBOl H30sALHeH QO 5um
Karyumka o6MOTOYHOrO NPOBOJA C 5MajleBOH H30JsLuel ®1 MM
MHOroXH/IbHEH M30MHPOBAHHBEI MeNHHH mpoBoA . .
Kycox sucroBoit cranau toamunod 0,5 mm 30 X 150 o
Kycok nucroBoil cranu toamuroi 0, 5um 12 X 75 mm .
BaMUMBl & . o v v e e e e e e e e e e e e

-—»—-g [
*

0,6 m

o« o e e
« e o o
« o e .
e e e e o =
WD st

Tpancdopmatop paccuurtaH Ha BhIXOAHOe Hampsikenue 12 6. Ere
MOXKHO HCIIO/Ib30BaTh [JIs1 3J€KTPONHUTAHUS CaMOAENbHBIX NPUOGOPOB,
ONHCAHHBIX B 5TOH KHHTE.

HsrotoBbTe Kapkac I KaTyHmKH TpaHcdopmaTopa, AJs 4Yero BH-
pexbTe KPYr/ioe OTBEpCTHE B LEHTpe Kaxa0i (GuOpOBOH MpPOKJIAIKH.
[lunamerp OTBepCTHH HOJ/KEH ObITb TAKHM, YTOOhl B OTBEepPCTHE IJIOTHO
BXOJMJ KOHel TPyOKH JuaMeTpoM 25 mm (pHC V.34). [Ipukaeiite mpo-
KJalKl K Tpy6GKe U IPOCBEPJIHTE OTBEPCTHE AHaMeTpoM 2,5 mm B OqHOM
U3 [POKJANOK BO/IKM3H TpyOKH. OTpeXbTe KYyCOK MHOTOXKUJIBHOTO MEIHO-
ro npoBoja AJHHOH 15 ¢m U BCTaBbTE OJIMH M3 €r0 KOHLOB B OTBEPCTHE,
npocBepseHHoe B ¢u6poBoii mnpoksainke. Ilpunasiite mpyrofi Komeu
3TOTO IIPOBOJIA K KOHIY OGMOTOYHOIO NIPOBOJA, HAMOTAHHOTO Ha GoGuHy.
O6MoraliTe MeCTO COefMHEHHA H30JSALUMOHHON JIEHTOH M MpHUCTymaiTe
K HamoTKe 1800 BHTKOB IpPOBOZA Ha KapKac KaTymku. [Iporecc Hamor-
KH ToscHeH Ha puc. V.32. HamarbiBaiiTe mpoBoj Ha KaTywky Kak
MOXHO DOBHEe, a KOTJla 3aKOHUHTe HAMOTKY, OCTOPOXKHO IPOCBEDJIHTE
ele OJHO OTBepCTHe AWaMeTpoM 2,5 mm B Apyro# pOK/ajKe BO/IM3H
noc/IefHero cjosi o6morouHoro nposofa. OTpexkbre Hpyrofi Kycok

Puc V.31 Tlonuxawmuii
Tpancgopmarop.
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Puc. V.32. [IpuveHeHHe 3a:Karol B THCKH
pyuHo# Apeau JAJsi HaMOTKH TpaHchopma-
Topa. Kapkac KaTyWKH Hajer Ha AJMHHBIH
6osnr. Onuu M3 KOHIOB 6oaTa 3akpenjeu B
natpoHe pyuHno#l apenu. Heo6xomumo onpe-
JleJIUTh, CKOJbKO 000pDOTOB mnarpoua Ipu-
XoAHTCA Ha ofuH o6opor pyuku. [Ipu Hamor-
Ke OJlHOH pYKOH HYXHO NOjaBarb MNPOBOJ,
a Jpyrofi MoBOPAUUBATh PYUKy HpeJH.

nposoja AnuHO# 15 cm U BcTaBbTe ONMH M3 €r0 KOHLOB BO BHOBb IPO-
cBepJieHHOe oTBepcTHe. [Ipumasiite KOHell NpoBoja K KOHIY HaMOTaH-
HOH OOMOTKH H HM30JIUPYHTE MeCTO COeJMHEHHs H30JSLHOHHOH JIEHTOMH.
OGepHute 0GMOTKY cJioeM TOHKOro KaproHa. Ha stom 3akaHuuBaercs
H3TOTOBJIEHHE NEPBUYHOH OGMOTKH.

[TpocBepJiute B (HUOGPOBHIX MPOK/IafKax ABa OTBEPCTHS JHAMETPOM
2,5 mm POTHB TeX, KOTOphie GhUIM NpocBepJeHs! paHbme. OQHO U3 OT-
BEPCTHH HYXHO INPOCBEPJIHTb BOGIHU3H KapPTOHHOH OOCOJIOYKH, OXBATHI-
Bawieil 06MOTKYy, a Apyroe — BOJU3UM HApPYXKHOTO Kpasl MPOKJaJKU.
OtpexbTe KYCOK MHOTOXKHJILHOTO NPOBOJA JIMHOM 16 cu U mponenbTe
OJUH H3 €ro KOHIIOB uepe3 BHYTPeHHee OTBepcTHe B NpokJaaike. [Ipu-
nasiiTe ero KOHell K KOHILY HAaMOTaHHOTO Ha 606HHY OOGMOTOYHOTO IpO-
BOJIa, OOMOTalTe MeCTO COeJIMHEHHS U30/AHOHHON JIEHTOR U HaMoTaliTe
200 BUTKOB TpoBOJAA IOBEPX KapTOHHOH OOK/IaiKH. 3aTeM BCTaBbTe
apyroft 15-cm KycOK MHOTOXKHJBHOTO IPOBOAA 4Yepe3 HapyXKHOe OT-
BepcTHe B NPOKJAJKe W NpUnasiite ero KOHel, K KOHIYy OOMOTOYHOTO
NpoBojla BHelIHel TpaHchopMaTopHO# OOMOTKH. Msonmpyiite Mecto
COENIHEHHU S U30JISILUOHHOM JIeHTOl. 3aKpoHTe HapykKHYI0 TpaHchopMa-
TOPHYIO OGMCTKY HECKONIBKHMH CJIOSIMH KapToHa. Ha stom 3akaHuH-
BaeTCsl M3rOTOBJIEHHE BTOPHYHOH OOGMOTKH.

3ano/JiHUTE OTBEpPCTHE B KapKace TpaHc(OPMATOPHOH KaTYIUKH Kyc-
KaMH Hape3aHHOH CTaJbHOI MPOBOJIOKH IJMHHOH No 13 cm Tax, 4ToGHI
C KaXKJOH CTOPOHH KapKaca BHICTyNa/JH PaBHBLIE 1O JJIMHE KOHIB IpO-
Bojia (cM. puc. V. 33). B nenTp orBepcTHs B KapKace BBeUTe C YCHIHEM
elle HECKONbKO KYCKOB IIPOBOJIOKH TaK, .4TOOBI BCE IIPOBOJIOKH OBUIH
IVIOTHO NpHXKaTH OfiHa K japyrofi. CorHuTe BBICTYNAIOMME KOHIBI KyC-
KOB ITPOBOJIOKH TaK, YTOOBl OHH, OXBAaThIBasA KaTyIIKY MSBHe, HAaK/afbl-
BAJINCh APYT Ha Jpyra Ha yyactke JIWHOH nopsanka 10 mm; ecau Heob-

Puc. V.33. CepmeuHnk, HaGpaHHHH Hu3

[IPOBOJIOK, BCTaBJAsIETCSI B OTBEPCTHE B Kap-

Kace KarywkH. KoHub NPOBONOB COrHYTH

TakuM 06pasoM, 4TO OHH KacawTcs Apyr
apyra.
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Nlucmobaa cmans 0,8 MM.
Coenume u cnaadme B xonvyo

Puc. V.34, O6muft BuJ ¥ IeTalu NOHUKAIOMEro TpanchopMaropa.

XOJINMO, OTpeXKbTe BEHICTYHAoMKe KOHLEL. [/ TOro YTo6hl KYCKH CTab-
HOI MPOBOJIOKH He MOBPEAMJ/IH H3OJAIMIO Ha BhIBOAAX TpaHChoOpMAaTOp-
HBIX OGMOTOK, HATSIHHTE Ha HHMX H30/AIHOHHEE TpyOkH. M3 Kycka Ju-
croBoii cranu 30 X 150 mm cuenafiTe KOMbLO TAKOTO pasMepa, UTOOHI
OHO MOTJIO CJYXXHTb KOXKYXOM HJs1 TpaHcopMmaropa, W HaJeHbTe ero
noBepx oOMOTOK ¥ IIPOBOJIOYHOTO cepjieuHrKa. M3 crasbHoro jucra Bol-
pexbTe MOJOCKY IJIMHOR 75 mm M IIHPHHOH 12 mm, mpocBepsuTe ee
Tax, KaK [0Ka3aHo Ha puc. V.34, u 3areM npumasiite 3Ty MOJOCKY
K CTaJbHOMY KOJIbLY — KOXKYXy. Hasnauenue sto#i mosocku — ciy-
KHUTb JepKareyneM, C IMOMOIIBI0 KOTOPOTO KOXKYX KDEIHTCS K JepeBsH-
HOMy OCHOBaHHIO. BBHHTHTe B OCHOBaHHE [Ba 3aXKHUMa W 3aKpenuTe Ha
5TOM K€ OCHOBAHHH TpaHchOPMATop TakK, YTOOBI KOHIIbl BTOPHUYHOH 00-
MOTKH OBbLIH C TO¥ e CTOPOHBI, UYTO H 3aXHMHL. [lofcoequnuTe KOHIIBI
BTOPHUYHO! OOMOTKH K 3axkuMaM. [lofcoenuHuTe K KOHIAM M€pBHYHOM
OOMOTKH 3JIEKTPUUECKHUH I[IHYP CO IUTENCeJIbHOH BHJIKOH Ha KOHIe.
IIpoBepbTe TpaHcdopMarop.
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KoHTponbHble BONpOCHI

1. Kaxum o6pasoM ¢ MOMOLLbIO CTEPIKHEBOIO MarHUTa HaBOXHTCS TOK B MPO-
BOJIOYHOH KaTyulKe?

2. O6GBACHHTE, YTO NPOHCXOLNT C MArHHTHBHIMH CHJIOBLHIMH JIHHHSIMH BOKPYT
KaTyIIKH, KOrja B Hedl HauMHaeT NPOXOAHTH MJH NpPeKpallaeTcs TOK?

3. Uro Heo6XoAMMO LI TOrO, 4TOGH HaBeCTH TOK B OJHOH KaTyiKe nocpe-
CTBOM TOKa, NMpOTeKamlero B APyrofl Karyuke?

4. HasoBute o6MoTKH TpancdopmaTopa.

5. Kakoli Tok OGBIYHO NMPOXOAUT BO BTOPHUHOH 0o6MOTKe TpaHchopmatopa?

6. Kaxkoll TOK 10o/KeH NPOXOAUTL B NePBHUHOH OGMOTKe, YTOGH HABECTH TOK
BO BTOPHYHOH 06MOTKe?

7. B uem pasnuume MexJy [OBBINAIOMIMM U TNOHHIKAIIUM TpPaHCHOp-
MaTopoMm?

8. Ecnu nepBuuHas o6MOTKa MOBHIIAWINEro Tpanchopmaropa HacuuThIBAeT
400 BuTKOB, a BTOpHYHAafA o6MoTKa — 1200 BHTKOB, TO BO CKOJBKO pas Takol
TpaHchopMaTOp NOBHIIAET HanpsKeHHe?

9. HasoBute psAl npuMeHeHHH mnoOHHKamlero TpaxHchopmaropa.

10. KakoBo HasHaueHue cepieuHuka tpaHchopmaropar

11. Kak B TpancdhopmaTope NPOSABJASETCH B3aUMOMHIYKIUA?

12. Yro Takoe NpoTHBO-3. A. CP

13. Urto noHuMalOT noj peaKTUBHbIM (MHAYKTHUBHBIM) CONPOTHBJEHHEM?

14. M3 vero ck/JajgbiBaeTcsl MOJIHOE CONPOTHBJEHHE 3JeKTPHUECKOH uenu?

15. K HCTOYHHKY NMepeMeHHOro TOKa HanpsxkenueM 127 ¢ monk/wouen Tpanc-
bopmarop, mepBHyHas o6MoTKa Kotoporo HacuuthiBaer 400 BuTkoB. CKOJNBKO
BUTKOB JIOJI)KHA HACYMTHIBATh BTOPHYHAsi 06MOTKA, 4TOOH NMOJYYUTh Ha Hell 10 g?

16. Uem omnpepensiorcs notepu B Menu B TpaHchopmaTtope?

17. Baaropaps ueMy yveHbIIAIOTCS MOTepH B TPpaHchopMarope, o6yCaOBJIEH-
Hble BUXPEBHIMH TOKaMH?

18. Ilouemy nns cepeyHuKa TpaHchOpPMaTopa HCHOAB3YeTCS MATHUTHO-

MArKas cranb?
19. O6G®sicHHTe, TNoOUYEeMy MOULHOCTH Ha BXofle Tpancopmaropa He paBHa

MOILIHOCTH Ha ero BHIXoje?
20. Uem aBToTpaHchOPMATOpP OTJIHUaeTcs OT OGBHIYHOTO Tpanchopmaropa?

18. 3ALLUTA AOMOBOWM IJIEKTPOMPOBOAKU
U SNEKTPOMNPHUBOPOB

AnekTpuueckuil BBOA B AoM (KBapTHpy). Ha mecTHO# noacranmuu
9JIeKTPUUECKOe HaNpsKeHHe NMOHHXKAeTCS W 3aTeM Iepefaercs IO pac-
npenenuTenbHol cetd. Hampsokenume pacrnpeiendTesbHOH ceTH B Ha-
cesIeHHOH MecTHOCTH ob6puHo paBHO 2400 ¢ muim Boime. [lepen BBomoM
3JeKTPHUECTBA B JOM HaMpsiKeHHe JOMKHO OBITh CHOBA IOHHXKEHO.
s 3TOH 1ieM HCHOJb3yeTcs INOHMHMKAIOUWHNH TPaHCchopMaTop, KOTOPHIH
OGLIYHO yCTaHABJHMBAeTCsl B CIelHaJbHOM 3IaHMH HJIM Ha oropax pac-
NpeNeTHTENBHOH CeTH.

Juis BBoZa B oM HanpskeHHs 127 uau 220 @ MOTYT HCIHONB30BATH-
cs1 n1Ba nposoza (puc. V.35). IlpoBona, BBOfHMBIE B IOM, NOAK/IIOYAOTCS
K 3JIEKTPOCYETYUKY, KOTOPHIH H3MepsieT H PerHCTPUPYeT KOJHYecTBO
3JIEKTPOIHEPTHH.

Pacnpefenenue 2/1eKTPoaHepru. PAIoM ¢ 3/71eKTPOCUETIYMKOM OGHIU-
HO pacrnoJjiaraercsl pacnpeieauTeabHbld mMuToK. OH NpeacTaBaserT co6oi
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Puc. V.35. OcHOBHBIE YAaCTH 3JIEKTPUYECKOTrO JOMOBOIO BBOJA.

KOpOOKY, B KOTOPO# pacnoJoKeH BBIKIIOYaTe b, CAYKALUIUH IJI51 BHIKJIIO-
YeHHSs JEeKTPOdHEPrHd ONHOBPEMEHHO BO BCEM NIOME, a TaKXKe IIpeloX-
paHuTeJbHBE NPHUOOPH], CyXKallhe VIS 3allUThl Pa3JHIHBIX GHITOBBIX
3J1eKTponprGopoB. [lJIs 3alUTH NPHOGOPOB IPHUMEHSIOTCS IJIaBKHE Tpe-
JOXPAaHUTENH WM aBTOMAaTHUeCKHe BbIKJIOuaTeTH. OHH pasMBIKAOT
3JIEKTPUUYECKYIO Liellb TOTAA, KOT/a B Hell HAYHMHAET NPOXOIUTh CAHIIKOM
Gosbioit Tok. [Ipn TakoM ToKe NPOBOJA B JOME IepPEerpeBaloTcsi U BO3-
MOXKEH Moxap.

WMtak, nperoxpaHuTe]bHOE YCTPOHCTBO 3allMINaeT LENH OT KOPOT-
KHX 3aMBIKaHHUH, a TakKXKe OT Neperpysok. Koporkue samblkaHusi 4acTo
[IPOMCXOMST B TeX CAydyasiX, KOTJa H3HAUIMBAETCS M30/SIHs Ha 9JeKT-
PHUYECKHX MIHYpaX 3/eKTPOOLITOBLIX NMPUGOPOB, HampuMep HACTONLHOM
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Puc. V.36. CneBa mu306paxkeHsl Puc. V.37 Koucrpykuus npego-
TPpU TPYGUaTHIX TPeNOXPaHUTEeJs. XpaHWTeNss BMHTOBOTO THMNa, HC-
CnpaBa — npejoXpaHuTesNb BUHTO- NOJIb3YeMOro B JOMOBOH 3JIEKTPO-
BOI'O THIIA. TPOBOLKeE.

jgamnel. Korfa usonsauus Hapyluaercs, IPoBoja MOTYT KacaTbesi APYT
Ipyra, W ecJM LIHYpP JaMIbl BK/IIOYaeTcs B PO3€TKY, TO MPOHUCXOMHUT
KOPOTKOe 3aMbIKaHKe. UTOOk HCKJIOUHTL BO3MOKHOCTb MOXKapa, NMpejo-
XpaHuTeJbHOEe YCTPOHCTBO pasMBIKaeT I1leNb, M B pe3yJbTare 3TOTO
TOK mpekpamaercd. Ilocie Toro Kak HHYpP OTPEMOHTHPOBAaH, MOMKHO
CMEHHTb NPelOXPaHHTe]b HJIH YCTAHOBHTb B HODMAaJIbHOE MOJIOXKEHHE
aBTOMATHYECKHH BBIK/IIOUATEJb.

Ecuiu K mTence/bHBIM PO3€TKaM JOMOBOH 3JIeKTPONPOBOAKH MOAKJIIO-
YyeHO CJIHIIKOM MHOTO 3JIEKTPONPHOOPOB, TO TOK, HEQGXOMUMBLIH JJIst
3THX NpuUGOpoB, OyleT CIAHIIKOM BEIHK, 4TO MOXKET BbI3BAaTh IeperpeB
3JIEKTPONPOBOJIOB. ITO TaKKe NMPeJOTBPAIlAeTCs NMPeIOXPaHUTENbHbIMH
yCTPOHCTBAMH, Pa3sMBIKAIOMIMMHU LEMNb.

B nomoBoii aseKTpoceTH OGLIMHO OBIBaeT OT TPexX JO LIEeCTH BeTBeH,
puyYeM B KaKIOH BEeTBU YCTaHABJIHUBAETCs OTAEJbHBIH NPENOXPaHUTENb
¥ aBTOMATHYECKH# BBHIKIIOYATe]b. EC/IH JOMOBas 3JeKTPOCETb COCTOHUT
U3 OTHE/NbHEIX BeTBel, TO IPH [eperpyske HJIH KOPOTKOM 3aMBIKAHHH
TOK BBIKJIIOYAETCS TOJIBKO B OJHOH uacTH foMa. OcTanbHble BETBH MOXKHO
MPOROJIKATh HCIO/Ib30BaTh ¥ NMPH PEMOHTE BhILIEAIEH H3 CTPOS LEMH.

n—

lipedoxpakrumens

Puc. V.38. YcaoBHoe o6o-
3HaueHHe IJIAaBKOro Impe-
NOXPAaHHTE .
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Puc. V.39. [lpenoxpanurenn
BKJIIOYaeTcsl B 3JIEKTPHYECKYIO
Lenb TMOC/AEfOBATENbHO, T. e.
TaK ¥}e, KaK W BBIKJIOYATeNb.
Uepes npefoxpaHuTeNb MpOTe-
KaeT BeCb TOK, IPOXOASIUIUA ye-
pe3 3Ty 3JIeKTPHUECKYI0 LeMb.
Ecnn Tox B menu HaumHaer npe-

Puc. V.40. Toauwiit npegoxpa-
HUTeNb (C/IeBa) W neperopeBiudi
npegoxpanurtenas (cnpasa). [Tpe-
JOXpaHHUTeNb  NOMellaeTcd B
Kopmye, 4To Jenaer Gesomac-
HBIM €ro BBHHYHBaHWEe, a TaK-
e NpefoTBpallaer pacnbljeHue
ropsiyero Merajnja B TOT MO-

BHIIATh PAaCyeTHBIH, mpefoxpa- MEHT, KOrja TpelOXpaHHTeNb
HHTEJb «NEPEropuT» U UeNb neperopaer.
PasoMKHercs.

Puc. V.42, B sro#i pacnpenenn-
TeJbHOH  KOPOGKE  yCTaHOBJEHH
NpeloXPaHUTe/In TPyGyaToro THNa,
a TaxkxKe BHIKJI0YaTe/lb, OLHOBpe-
MEHHO OTKJIOYaloWuil BCe 3JEKT-
ponpHGopLI.

Puc. V.41. BBuHuuBauue mnpe-
noxpanurtenss (npoGku).

Puc. V.43, ABTOMATHYeCKHi BHI-
KJ104aTesib B paspese.
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Puc. V.44, TloscHeHnWe NpHHUHNA OefCTBHS AaBTOMAaTHYECKOTO BHIKJIOUYATeNS

¢ TensioBeIM (GHMeTanuuecknM) sneMeHToM. Korna Gumerananueckasi nmojocka He

Harpera, 3aulesiKa yAepKHBaeT KOHTaKThl B 3aMKHYTOM NoJioxkeHHH. Ecan uepes

3aXKHMBl pesie NPOTeKaeT CJAHIIKOM GOJbLOH TOK, TO GUMeTaNJIHYeCKH# SJMeMeHT

pacwnpsiercst H u3rubaercsl KBepxy. 3allleKa OTNYCKaeT PHYAXKOK H NPYXKHHA

pa3MeIKaeT KOHTaKTHl. JI/ist TOro 4ToGH CHOBA 3aMKHYTh KOHTAKTHI BHIKJIIOUaTeJ 4,
€ro HyXHO BePHYTb B HODMaJlbHOE COCTOSIHHE.

finaskue npegoxpanutenu. [11aBkue mpejoXpaHuTeNH UMEIOT pas-
JIMUHBle KOHCTpyKUMH (puc. V.36). B pomoBoii asnektpocern 127 uan
220 g yacTo HCMOJBL3YIOT BBHHUMBAOIHecs TpefoxpanuTend. [penoxpa-
HHUTE/IH B BHJIe IaTPOHOB [IPUMEHSIOTCS] B CHJbHOTOUHBIX 3/1E€KTPOLENNX,
a TakXKe B 3/JeKTpolensx ¢ HanpsixeHnueM 127 u 220 6.

Baknefieil yacTblo nIpeoXpaHuTes fABJsSETCS TOHKas [OJNOCKA Me-
TaJlJla, KOTOpas IIaBUTCS, KOrJa TOK CHU/IBbHO Bospacraer (puc. V.37).
Pasmepsl NOIOCKH BLIOMPAIOTCST B 3aBHCHMOCTH OT CHJIBl TOKa (B aMIe-
pax), KOTOpHIA JO/KeH IpoTeKaTh 4epe3 IOJOCKY, He paclIaBisis ee.
Ha kaxjoMm npemoxpaHuTesne yKasaHo, Ha KakKylo CHJIy TOKa OH pac-
cuuTtad. B 60/bIIMHCTBE BeTBEH JOMOBOH 3/IEKTPOCETH YCTaHABAUBAIOTCSA
15-a npenoxpanurenu. OueHb BaxKHO, YTOOH! GBUIH YCTAHOBJIEHBl HMEHHO
TaKye NpeIoXPaHuTeNH, a He NPeloXpaHuTeNd Ha Gosbide ToKH. Ecin
GyIyT IOCTaBJEHH MPEIOXPAHHUTENH, PACCUHTAHHBIE HA GOJBIIMH TOK,
OHH He OyIyT pasphlBaTh Lienb NPH ee Meperpyske, U B pesyJbrare me-
perpesa MPOBOJOB MOXeT BOSHHKHYTb IOXKap.

[Ipumenenne aBTomaTHYecKMX BbiKMO4aTesnell. Jlys 3aluTH 9J1eKT-
pPHYECKHX llened B HOBBIX JAOMax OOBIYHO NPHUMEHSIOTCS] aBTOMaTHYeCKHe
BulKaIoyateay (puc. V.43). Onu aBTOMaTHYeCKU Pa3phLIBAIOT LieNb B TOM
cydae, ec/IM 4epe3 Hee IMPOXOMHUT CJAHMIIKOM GOJBIIOH TOK. DTOT aBTO-
MaTHYeCKHH BLIK/IIOUATENb [IPEICTaB/seT COO0H CoueTaHHe BLIK/IHOUATE1s
U IpelloXpaHHTeNbHOrO ycrpoiictBa. Korja BhIK/IOWATelb YCTaHOBJIEH
B IIOJIOXKEHHE (BKJIOYEHO», KOHTAKThl aBTOMAaTHUYECKOIO BLIKJIOYATe/sl
3aMKHYTHl. Ec/M B menu mpouCcXOmUT KOPOTKOe 3aMBIKaHHe HJIH Iepe-
rpy3Ka, aBTOMATHUeCKHIH BHIKJIOYaTeNb pasphiBaeT Uenb. [locae Toro
KaK IPHYHHA KOPOTKOTO 3aMbIKaHHS yCTPaHEHa HJ/IM Harpyska yMeHb-
IueHd, aBTOMaTHYeCKUH BHIK/IIOUATETh MOXKeT GbITh BO3BPAIllleH B HCXOJ-
HOe TOJIOXKEHHe, JUIS Yero Heo6XOAUMO CHaya/la YCTaHOBHTD €r0 B MOJIO-
KEHUE «BBIK/IIOYEHO», a 3aTeM B IOJIOXKEHHE BKJIOYEHO».
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Puc. V.45, [losicnenne npuHOuMna AeHCTBHS MarHUTHOro BhIKJMpOYaTens. Uepes
KaTyWwKy TNPOXOAMT MOJHBIE TOK 3JjeKTpuuecKofi uenu. Korga BHKJ0OYaTeN b
YyCTAHOBJIEH B HOPMajibHOE IOJOXEHHE, ero KOHTaKThi 3aMKHyTH H MO LeNy
MOXKeT NPOXOAuTh TOK. EcCiH uyepes 9/IeKTPHYECKYIO Lelb HAYyHHAET NpPOTeKaThb
CJIHIIKOM GOMbINO# TOK, AKOPb NPHTArHBAETCH K CePACUHUKY KATyLUIKH U B Pe3yJb-
TaTe Pa3MBIKAIOTCS KOHTAKTH. [locje TOro Kak KOHTAKThl pa3MBIKAOTCS, 3allesKa
yAep:KHBaeT AKOPb OT MepeMeIleHNns] BBEPX H KOHTAKTH HE MOTYT CHOBA 3aMKHYTh-
cs1. Crpenky MOKasHIBAIOT HampaBleHHe TOKa.

[TprmMeHeHHe aBTOMATHYECKHX BBHIKJIIOUATeNTell HCKIOUaeT HEOGXOAU-
MOCTb MOHUCKOB IIeperopeBuiero IpeloXpaHuTe/isd, a Tak}Ke BO3MOXK-
HOCTb TO)kapa. ABTOMaTHYeCKHe BBHIKJIOUATEIH, TaK Ke Kak U Mpelno-
XpaHHTEeNH, MaPKHPYIOTCS MO JOIYCTUMOMY /ISl HHX TOKY. Brimyckator-
csl JBa THIA aBTOMAaTHYeCKHUX BBHIKJIOUaTeJel — BEIKJIOUATEIb C Tell-
JIOBEIM  (GUMETA/INYeCKHM) 9JEMEHTOM M MAarHHUTHBIH BBIKJIIOYATENb.

ABTOMaTHYeCKMii BbIKJIOYATENb € TEIJIOBLIM 3jieMeHTOM. B aBTOMa-
THYECKOM BBIKJIIOUATeJIe C TEMJIOBBIM 3/IeMEHTOM HCIOJb3yeTcst MOMOCKa,
H3TOTOBJIEHHAs U3 IBYX Pa3JIHYHBIX MeTaJl/10B, KOTOPbIe IPHBAPEHHL IPYT
K IPYTy HJM CKpellJieHbl 3akKJenkamu. Koraa gepes sty Gumeraniauye-
CKYIO MOJIOCKY TNpoTeKaeT GOJBIIOH TOK, o6a MeTasja HarpeBaroTCH.
Bsarogaps HarpeBy MeTal/bl PaCIIMPSIOTCH, HO TaK Kak MOJIOCKa
COCTaBJieHA H3 J[BYX Pas/JUYHBIX METaJJI0OB, OJHH PaCIIUpPSETCs CHJIb-
Hee, YeM JPYro#l, W TeIJIOBOH 3/JIeMEeHT H3rubaercs KBepxy. B pesyab-
Tare U3THOA U OTKJOHEHHS KOHILA TEMJIOBOTO 9/1eMeHTa IPYKHHA BBIKJIO-
yaressi pPasMblKaeT KOHTakKThl (puc. V.44). Bennumna toka, HeoGXo-
JuMas JJisi pa3MblKaHU§l KOHTAKTOB, 3aBHCHT OT KOHCTPYKLHH TeENJIO-
BOTO 3JIeMEeHTa.

MarHuTHble BbIKJAIOUaTeAH. B MarHuTHOM BHIKJIOYaTese A5 Pa3Mbl-
KaHWs KOHTAKTOB [€NH IPHUMEHseTCA 3JeKTPOMArHHUTHAsl KaTyILKa
(puc. V.45). Karymika BK/IIOYaeTCsl B JIEKTPHUECKYIO LieNb NOCJAENO-
BaTe/bHO, TaK YTO Yepe3 Hee NPOTEKAET MOMHLII TOK 3JIEKTPHUYECKOL
nenu. Korma Tok craHoBuTCS OuYeHb OOJBLIMM, K KaTymiKe MPUTATH-
BAeTCs METaJJIHYeCKH#l CTep:KeHb, HasblBaeMblll AKOpeM. SIKOpb pasmbl-
KaeT KOHTAKTHl M T€M CaMBbIM PasphbiBaeT LEeNb TOKa.
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Puc. V.46. Pene c HopManbHO pasoMk-
HYTEHIMH KoHTakTamu. Koria no katymke
NPOXOAMT TOK, SIKOPb TPUTATHBAETCs K
9JIEKTPOMAarHuTy, B  pPe3yJbTaTe 3TOro
NPOUCXOANT 3aMblKaHHe KOHTaKToB. llemp
Mexay 3axumamd A W B oKasbiBaercs
3aMKHYTOH, U TOK IPOXOAHUT Yepe3 Te ua-
CTH pesie, KOTOPHle HAa PHCYHKe NOKa3aHhl
JKHPHBIMH JIHHUSIMA,

Kak aBTOMAaTHUECKHH BHIKJIIOUATE/b ¢ TEIJIOBBIM 3JIEMEHTOM, TaK H
MATHUTHEIH BBIKJIIOYATENb BO3BPAIIAOTCS B HOPMAJBHOE IOJIOXKEHHE
BPYYHYIO, IIPH 3TOM MX KOHTAKTHl 3aMBIKAIOTCH.

Pese. YcTpoiicTBO, NPHHUKI AeHCTBHSA KOTOPOTO aHAJOTHUYEH NPHH-
uuny JeHCTBHS MarHHTHOTO BBHIKJIIOYAaTelsl, HasbBaercsi pese. Pese
HHOTJIa Ha3bIBAIOT 3JIEKTPUYECKH YIpPaBJsieMbIME BhiKIodateasmMn. OHn
06/1a71a10T MHOTMMH IPEHMYILECTBAMH IepeJl BHIKJIIOYaTeIsIMH, YIpaB-
JisleMBIMH BpyuHY10. B cnyuae HeoGX0JMMOCTH 3aMBIKaHHS H pasMbIKa-
HHS BHICOKOBOJIbTHEIX Lienefl pesie ZaeT BO3MOKHOCTb YIIPaBJsTh STHMH
HensMH, He MOoJABepras omeparopa PUCKY MOMACTb NOJ BHICOKOE HAIpf-

mila

Pene

OcBemumensnan
namna

~1278

1
o
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Puc. V.47. HuskoBonbtHas peneit-
Has UeNb, YyNpaBJaAoWAas 3JIeKTPH-
YyecKOM  LEMNbIO, NHTaKleAcss  oT
ncTouHHKa 127 @ nepeMeHHOro TOKa.
Ha cxeMe nenb NOBLILIEHHOrO Hamnps-
KeHHs M306paxkeHa cnpasa.



xeHne. C nomoupio pejie 3HAYHTENBHO
ynpoliaercss  yiipaBJieHHe CHJIbHOTOY- —T ot

HBIMH  LIIIAIMH. o
OCHOBHBIMH ~ 3JieMEHTaMH  peile D_l:lo I_:b_q

IBJISIIOTCA KaTyllka, MaTHHUTHHIH cep-

JICUHHK, KOPb M KOHTAaKTHas FpymIa. p:;’lf:::;:leﬁ 3/2%7;542//%%
Ha puc. V.46 nokasaHo peme ¢ HOp- KOHMaKm HOHmaKM
MaJbHO PA30MKHYTHIMH KOHTAKTaMH.

Korma mo karyiike mpoTeKaeT TOK, |
MATHHTHBI TIOTOK CTAHOBHTCS JOCTa- S S
TOYHO GONBIIMM H CHJAa MATHHTHOTO T
TNPUTSAXKEHHS]  CMOCOGHA  MPEOoJIeTh

yCHIMe TPYXHHE], B Pe3y/bTare 4ero t’—ﬁ;’ﬂ
AKODb NPHTATHBACTCH K CEPREUHUKY. g0 o orioonos peno-

10 nepemelieHne  AKOPS  3aMBIKACT  ggyxnomochoe na 2 nanpabrenun
KOHTaKThl. KOHTaKThl, COeIHHEHHBIE C

saxxuMamMu A U b pele, cayxaT AJad Puc. V.48. YcnoBHoe n306pa-
TOH Ke LIeJIH, YTO U KOHTAKThbl OOBIYHO-  JKEHHe TPeX pa3JHYHEHIX THIIOB
ro BhIKJAUaress. Eciu KOHTakThl 3am-  KOHTAKTOB,  HCIO/NbL3yeMbX B
KHYTHI, TO Uepe3 3axuMsl A U 5 mpo- pene.

XOIUT TOK.

VYopagieHHe BHICOKHM HampsKeHHeM. YTIPaBJATb 3aMblKaHHEM (U
pasMblKaHHEM) KOHTAKTOB pejie MOXKHO IIPH HalHYHH CPaBHHTEJIBHO
HHM3KOTO HaMpPsXKEHHs, IPH 5TOM CaMH KOHTAKTHI PeJie MOXKHO HCIIO/b30-
BaTh J/Is1 YIPaBJIeHHsI BBICOKOBOJLTHOH Henbio. IlpumeHenue pese ne-
J1aeT BO3MOXKHBIM JHCTAHIIMOHHOE yIIpaBJeHue (TeJieynpaB/ieHne) /1eKT-
DHUYECKHMH IENSMH, MOCKOJLKY IePeK/IouaTe/b, YIPaBAAWONHE pere,
MOZKET GLITb PACIIOJIOXKEH HA 3HAYUTEJbHOM PAaCCTOSTHUH OT CAMOTO peJie.
Ha cxeme puc. V.47 nokasaH npuMep yIPaBJA€HUS LeENbIO MOBBILIEH-
HOTO HaNpsXKEHHsI NP MOMOIIY HHU3KOBOJMBTHOH Ienu. Uerbipe CyXux
9/IeMEHTa, COEJUHEHHBIE MOCAEOBATENbHO, NAIOT HampsukeHue 6 6.
OHH HCIOJB3YIOTCA /151 3aMBEIKAHUST KOHTaKTOB peJsie, KOTOPLIE, B CBOIO
oyepeNb, 3aMbIKAIOT Iellb OCBETHUTE/ILHON JaMIlbl, THTAaeMOH HaIpsKe-
uueM 127 6. Karyiuka 6-BoIbTOBOTO peJie IOCTOSIHHOTO TOKA IOAKJ/II0Ye-
Ha K Garapee CyXuX 3/jeMeHTOB. Korjia BpyuHYIO 3aMBIKAIOTCS KOHTAKThI
BBLIKJIIOUATE/ISI, KOHTAKTHI pesie B CBOIO OUepellb 3aMBIKAIOT LieNlb OCBETH-
TeJIbHOM JaMIibl 127 6 mepeMeHHOro Toka. Ec/id HHM3KOBoJbTHAs 1IEMb
ofecToueHa, Jiamna BLIKJ/IIOYEHA.

B BHIK/IIOYATENSAX, HCHOb3YEMBIX MJs DPAa3/IUUHBIX LejeH, MOTYT
NPUMEHSTHCS] PasHble peseiiHble KOHTAKThl. DTH KOHTAKTHl ObIBAIOT KaK
HOpPMaJIbHO 3aMKHYTble, TaK H HOPMa/IbHO pasoMKHyThle. Ha puc. V.48
[IOKa3aHbl YC/IOBHBIE 0G03HAUEHHA PAasJHYHBIX THIIOB peJe.

B cayuae npuMmeHeHHsi pesie HeOOXOAHMO YUHTHIBATb, HAa KaKOH TOK
paccuMTaHa KaTymka pese (MOCTOSIHHBIH HJIM TlePeMeHHHI), a TakxKe
BeJIMUMHY MHUTAIOIIETO €€ HANpPsKeHusl. Ec/In B Ienb nepeMeHHOro Toka
BKJIIOUHTh peJie TIOCTOSIHHOTO TOKA, TO ero KOHTAaKTH GyayT npebe3karh
(BuOpHUpPOBATD).
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MHTEPECHbBIE CAMOAENKHU
1. UsrotoBneHMe MarHWTHOroO BblKNloYaTens

Heo6xoxumble MatepHasIbL:

Jluck U3 MArkKod craaud @9 mm tonwwusod 3 mm . . . . . .. 1
KycxunepeBa6><75><130MM............. 2
®u6poBrle npoknagku 26 mm . . . 2
Qu6poBLle UM KapTOHHBlE TPYOKH C ToNmuHOH crenkn | 5 MM,
BHYTPEHHHM JHaMeTpoM 9 mm w aamHo#t 35 mm . . . . . . 1
IlpoBop us markoit craan @l mm . . . . S N
Bo6nura mposoaa 0,6 mm c smaneBoit nso.nﬂuueu e 1
Kycokx aucroBofi craan 9X55X0,8 mm pAJAa9 KOHTAKTHOro nnesa 1
Kycok nucroBo#t cranu 9 X 9 X 0,8 mm AN KOHTAaKTa Ha KOH-
TaKTHOM IJieye . B |
Kycok nucrosoi cranu 9 X 12X 08 P 1
Kycok nucroBo#i crann 9 X 30 X 0 8 mm pnsa HQHOJIBH)KHOI‘O
KOHTaKTa . .1
Kycok nncrooit q)uépbl 95 X 65 X 3 MM )1.1151 puqara BosapaTa |
CranpHass uau JaryHHas nojocka 30 X 90 X 0,6 mm pas
KpenJieHHsl KaTYIUKH . B |
3amHUMBl . . . . . 2

Kpome Toro, norpebyorcs pas.nu!mble BHHTbl raﬁku 1 wafitnl.

JlaHHBIH aBTOMAaTUUYEeCKHH BBHIKJIOUATENb MOXKET 3aMEHHTb IJIaBKH
ApeIoXpaHHuTENb, OTKIOYasa 3JE€KTPHUYECKYIO I€Mb B TOM C/aydae, Koria

Puc. V.49. CamomenbHEH#
MACHHTHHIH BBHIKJI0YaTe/b.
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TOK B Hell HaUHHaeT MPEeBBIATh YCTAHOB-
JIEHHYIO BeJUYHHY. BHIK/IIOUAaTENb MOXKHO
OTperyJHpoBaTh TaK, YTO OH GyAer cpaba-
ThIBaTb Ha JIOOOM 3aJlaHHOM TOKE -B IIpe-
Jenax oT 1 1o 3 a, npuyeM peryJaupoBKa
BBINOJIHACTCS  NePEMEIleHHeM  KaTyIUKH
OTHOCHTEJBHO KOHTAKTHOTO ILeda.
HMsrotoBbTe Kapkac KaTyIUKH, mpoc-
BepsiuB (UOPOBBIE NPOKJA4AKH TaK, 4TOOHI
OHM IVIOTHO CaAM/JUCh Ha (bnéposyro (nn
KapToHHYI0) TPyOKy. Ilpukiaeiite mno mpo-
KJaJKe Ha KoHuax TPy6kH. Ilpoceepiute
no HeGOJBLUIOMY OTBEPCTHIO B KaXIOH
NpOKJajKke /sl KOHLUOB NPOBOAA KaTylll-
K. Hapemme CTa/llbHOH NPOBOA Ha Ky-
CKH IVIMHOM 1O 55 MM M 3amo/iHHTe HMU
LeHTpPaJbHOEe OTBEPCTHE KapKaca Karyil-
KM, KaK 3TO NOKa3aHO Ha pHCyHKe. Ha-
MoTafiTe Ha Kapkac 6 c/loeB 0O6MOTOYHO-
ro nposoja auamerpom 0,6 mm. Ha pac-
CTOSIHMH 25 MM OT OJHOrO KOHLA CTa/b-
HOH MNOJIOCKH TpHunasiiTe K Hefi [MCK U3
MATKOH cranu. [Ipyro#i KoHell 3ToH m0-
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Koumaxmuoe nireyo

Puc. V.50. O6muii BUA CaMOAENBHOrO BEIKJAIOYATEASI U €ro JieTallH.

JIOCKH COTHHMTe TaK, uToObl OH OXBaTbiBal BHHT M4, BOKpyr KOTO-
poro Bpaiaercsi KoHTakTHoe mjedo (puc. V.50).

CorHure yroaxoM HeGOJIBIIYIO NOJOCKY JHCTOBOM CTaiu U npunasi-
Te ero K KOHTAKTHOMY IlJledy, KaK TMOKa3aHo Ha pUcyHKe. BeprukaibHas
NOJIKa 9TOTO YroJiKa Jo/:KHa BXOAHUTb B IPOpe3b Ha (puOPOBOM phlyare
BO3BDaTa, KOTJa KOHTAKTHOE IJIe40 HAXONUTCA B MOJIOKEHUH (BKJIOYe-
HO». CoTHHTE 13 HeGOMBIIOH N0JIOCKH JIUCTOBO MEIH YTOJIOK U MpHHasiite
ero K Jpyromy KOHIy KOHTAaKTHOIO Iljeda, KaK 3TO [I0Ka3aHO Ha pH-
cyHke. M3 GoJbIo# MoJIOCKH JIMCTOBOH MELH BBIPEKETE 3aroTOBKY AJA
HEMOJBIXHOTO KOHTAKTa, MPOCBEPJUTe B Hell OTBEPCTHE M COTHHTE
TaK, KaK MokasaHo Ha pucyHke. M3 Kycka ¢ouGphl BhHIIHIKTE 3arOTOBKY
I/Isl pbluara Bo3BpaTa, IPOCBEPJINTE B Hell OTBEPCTHE M ClejaliTe HeH
Hajpes.

3akpenure OoTAe/NbHbIE YACTH BBHIKJIOYATENs Ha JepEBSHHOM OCHOBA-
HUK coraacHo puc. V.50. IlonBHKHOE KOHTAKTHOE IJIEUO yAepKHBaeTcs
B IOJIOXKEHWH, MapaJie/bHOM TOPLY KaTYIIKH, TPH TOMOILLY BHHTA
M4 gnunoit 30 MM, COOTBETCTBYIOIMMH radKaMd M lmafi6amu. Y6enu-
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Nlamna ynt

Inexmponpubop
K cemu =
UL Sawumsr Puc. V.51. DnekTpuueckas cxema
MArHATHOTO BBIKJIOYATeN s,
flodBumroe !

nneso

TeChb, YTO KOHTAKTHOE IJIeu0 CBOOOJHO BpallaeTcsi BOKPYI BHHTA, Tak
KaK B NPOTHBHOM C/1yuae aBTOMaTHYeCKHH BBLIKJIOuaTtejb He OyJeT pa-
Gorarb. [losiocka, ucnob3yemasi B KauecTBe JeprKaTessl KaTyIIKHU, JOJIK-
Ha ofecreunBaTh 3aKpelVieHHe KaTyUKH Ha JePeBAHHOM OCHOBAaHUU
B TOM cjyuae, KOTjJa BCe BHUHTH 3aBepHYTHL. IIpu ocBoGoxIeHMH ABYX
BUHTOB JIO/DKHA OCTABaTbCsl BO3MOXHOCTL MepeMellaTb KaTyLIKY
C LeNbl0 pPery/NHpPOBKH TOKa cpabaThiBaHMS.

CoenuHHTE TNPOBOJAMH OTHAENbHBIE YaCTH BBHIKJIKOUATeIsl Tak, Kak
3TO MOKAa3aHO IITPUXOBBLIMH JHHHUAMU Ha pHcyHKe. [Ipukpenure mepe-
BSIHHOE OCHOBAaHHE BBIKJIIOUATENs TaK, YTOOLl €r0 MOXKHO GBUIO YCTaHO-
BHUTb B BEPTHKAJbHOM MOJIOXKEeHHH. ABTOMaTHYeCKHH BEIK/IIOUATENb HEO6-
XOJIUMO BKJIIOUATh INOC/ENOBATENbHO B lLeNb JIaMIIbl UK 3JeKTponpu6o-
pa, KOTophle OH 3amumaer (puc. V.51).

DTOT MATHHUTHBIH BBIKJIOYATeJb pacCUMTaH Ha HCHOJNb30BaHHE
B HM3KOBOJIbTHBIX LleNfX, MHTaeMBIX OT IOHHIKAIOLIEro Tpanchopmaropa
uay 6araped. Ero MOXKHO HCIOJIb30BATh U B LieNH C NOBHIIIEHHBIM HANP -
KeHleM, TJle OH Takxke GyJeT yIOBJeTBOpHUTeabHO paborats. OnHako
B 3TOM cCJydae /15 NpefOTBPalleHHs BO3MOXKHOCTH CONPHKOCHOBEHHS
C TOKOHECYLIMMH YacTAMH MarHHTHBIH BBIK/IIOYATENb HYKHO IIOMECTUTh
B MeTa/JIHYeCKYI0 KOPOOKY.

9. HUsrotosneHue YyBCTBHTEJ/IbLHOro pene

Heo6xonuMble MaTepuasibl:

BrixogHo#t TpaHchopMaTop paiHONpHEMHHKA HJIH HeGoJbIIAf
JpoccespHasl Karylka . . . P |
ﬂepeaaunoeocuosaﬂne..................l
TIpyXuHHBlE 3aKUMH . . . 00 .4
ITonocku nuCTOBOM cranu umppmou 12 MM 2t TOJ]lIlPIHOH 0, 7 MM,
HCIOJNb3yeMble B KayecTBe su(opa KOHTAKTOB M JepiKareneil
KaTyIWKd . . . . ., . e e e e e e 4
Toawit MenguBI mpoBOZ gzl 6 MM J.'L.Tlﬂ KOHTAKTOB

Pene, cpaéaTmBatouLee OT TOKOB IMOPAAKA HECKOJIbKHX MHJ/LIHammep,
OOLIYHO HAa3bIBAETCS «4YBCTBUTEJBHBIM». Y peJie, ONMHCAHHOI'O HUXKe,
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YcaoBHEIe 0603HAYEHHS BHIKJIO-
qyaTeJen.

-

Pa3zomxrymo

—O—— O
3amwnymo

Beixnwvamens

1

O o

Knonxa

YcnoBHoe 0603HaueHHe KHONKH
C NPYXHHHLIM BO3BPaTOM B HOD-
MaJIbHOe T0JIOKEHHe, KOTOPOMY

KOHTAKTHI.

YcioBHOe 0603HaueHHe 3yMMe-

pa B kBampaTe ykasbiBaercs,

Ha KaKOM TOKe pabGoTaeT 3yM-

Mep (IOCTOSIHHOM HJIH IlepeMeH
HOM),

COOTBETCTBYIOT  «Pa3OMKHYTHIEY

3ymmep

3boxox

3BOHKa.

YcnoBHoe 0603HaueHHe XOpOLIO
BCEM H3BECTHOrO IBEPHOrO

175



Boiknowamens

o
HemoyHuk
numaKua

o

Puc. V.52. DsekTpnueckas cxema

pene.
Megubie unu
cepebpanbie Kamywra Aropb
KOHMAaKmb! Croucmoill cepieqHUK
BbiBodsi1
nepBuynod
obmomxku Npywunnsid 3amdm
\ — fepebanroe ocHobanue

OmBepemue nod
KOHMAaKMHYH
3aKNENKY 93

Memannuveckans nosocKa
GnA 3aKpenneHun cepoeyHUKa
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Ombepemue nod ¥ ]
KOHMaKmuyr - T
3annenxy "% l'$f !'}4*]
2
Y 7 r_ / 23 Mecmo cauba
é( Y | N b I BEpXHAA KOHMAKMHAA
s © ! - nosocka
1) } N
Mecmo OmBepemue nod
Axopran nonocka ceuba KOHMAK MUY
3aKenxy 63

Mecmo ceuba
HumHAA KOHMAaKmuas,
nosocka

Puc. V.53. OGuui#t BuO caMOZeJbHOro pejie H €ro Aeraiu



Puc. V.54. OGwn#t BUA 4yBCTBHTEJNBLHOrO peie.

KOHTaKTBHl PasMbIKalOTCSl W/H 3aMbIKAlOTCA NPH IPOTEKaHHH qepes Ka-
TYWKY TOKa 0KoJio 6 ma.

HsroroBsienne KaTymku TaKOro pejie BeCbMa TPYLOEMKO, MOCKOJBKY .
B Hell JOMKHO GhITh GOJIBIIOE YUC/IO BATKOB H3 OYEHb TOHKOTO IIPOBOJA.
Bmecro camojenbHOH KaTyWKH MOXXHO BOCHOJIB30BAThCS IEPBHIHON
OOMOTKOl BBIXOJHOTO 3BYKOBOIO TpaHc(opmMaropa OT NpUEMHHKA HJIH
TeJIeBU30pa. B KauecTBe KaTyHWIKH YyBCTBHTENBHOI'O pelie MOKHO pUMe-
HUTb H HeGOJIBIIOH ApOCCeNb M3 4YHC/Aa TeX, 4YTO YCTAHABJIHBAIOTCS B
BBINIPSAMHTE/IbHBIX CXeMaxX pPaJHONPHEMHHKOB.

Ynanure HapyKHYO 06MOTKY TpaHchopMaTopa WU Jpoccesis C cep-
LEYHHKOM, TaK 4TOObl KOHLBl CepJeYHHKa He BHICTyNaju H3 OOMOTKH.
Y onuux TpanchopMaTopoB Hapy:KHas OOMOTKAa BHINOJIHEHA B BHAE Of-
HOH CeKUMH, y APYTHX 3Ta OOMOTKA COCTOMT M3 psila MHOTOCJOHHBIX
CeKUHi, OTAe/eHHbIX MeTa/lJIMIeCKUMH 3KpaHaMu. B mocnenneM ciayuae
NpY yIaJeHHd Hapy:xKHOfi OOMOTKH MPHUXOAUTCS pasbupartb, a 3aTeM
BHOBb COGHpaTh cepliedHiK TpaHcdopmaTopa. 3ayucTHTe TOpel cepaed-
RUKa U NpHMasiite K HeMy MeTa//IHYecKylo IIOJOCKY, HpPH HOMOLIH
KOTOPO#l CepleuHUuK GylneT KPENUTbCA Ha NepeBSHHOM OCHOBaHUU.

[TockonbKy TpaHchopMaToOpel M ApOcce/bHbIE KATYUIKH, BBIIyCKae-
Mble  PasJHYHLIMH  3aBOAAMM, HMEIOT HEOJHHAKOBLIE pa3Mephl,
Ha puc. V.53 He yKasaHbl onpelie/leHHBle pasMephl. JkopHas U KOH-
TaKTHBIE [OJOCKH JOJ/UKHBE MMeTh Takylo (Gopmy, 4ToGbl sIKOPHBIH KOH-
TaKT Kaca/Csl HUKHEero KOHTaKTd, KOI/a SKOPb OTXOJUT OT TOpLa cep-
JeyHHKa npuMmepHo Ha 0,8 mm. SIKOPHBIH KOHTAKT NOJIXKEH 3aMBIKAThCS
C BEPXHHM KOHTA4KTOM B TOM CJyd4ae, KOTAA SKOPb OKashIBAeTCs IIPH-
MepHO Ha 1,6 mm Beille TOpLUA CepAEYHHKA.

Cnenafite KoHTakThl. [lJisi 9TOTO BCTAaBbTE B OTBEPCTHs CTAJNbHBIX
TNOJIOCOK KYCOYKH [OJIOTO MEIHOTO NPOBOAA M packjenadTe MX KOHIBL
OkoHuaTe/bHAsI PeryJMpoBKa KOHTAKTOB BHINOJHSETCS IyTeM H3ruGa
KOHTAKTHBIX [OJIOCOK BBEPX HJH BHH3.

KoHTponbHbie sBonpocsi

1. Kakoe HampsixkeHHe NOABENEHO K 3JEKTPHUECKOMYy BBOAY Ballero I0Ma?
2. KakoBo Ha3HaueHue NpefOXPaHHTeNEH, HCIOJb3YEMBIX B JOMOBOM 3JEKT-
ponpoBoxke?

7 3ak. 2618 177



3. Ha3oBute nBa THNa npemoxpaHHTeJeH.

4. HapucyiiTe cxeMy, NOKa3bBawolyio, KakK BKJIOYAIOTCS NpPeAOXPaHHTENH
B OCBETHTEJbHYIO CETb.

5. Ha Kako#l TOK pacCCUHTaHbl NpPENOXPAHHTENH, BKJlOYaeMble B OTAEJbHbIE
BETBH JIOMOBOH CeTH?

6. HasoBuTe nBa THIa aBTOMaTHYECKHX BHIKJlouaTesel.

7. Kak aBTOMaTHYeCKH# BHIKJIOuYaTe/b BO3BPallaeTCss B HOPMaJbHOe IOJO-
JKeHHe II0C/Te TOro, KaK €ro KOHTaKTH Pa3OpPBYT 3JEKTPHUECKYIO LeNb?

8. TloueMy npu NOBpPeXIEHHH B 3JEKTPHYECKOH LENH 10 YCTAHOBKH HOBOTO
NpenoXPaHHTe/sl HJIH BO3BPAlLEHHWS aBTOMATHYECKOro BBIKJIOYATENS] B HOPMaJb-
HOe I[0JIOXKeHHe Hajo CHauaja yCTPaHHTh HEHCIPaBHOCTb?

9. Kak ycTpoeH Ten/JioBOH 3/eMEHT aBTOMAaTHYECKOro BHIKJIIOYaTeNs?

10. O6bsicuuTe, Kak pab6oTaeT MarHHTHBIA BHIKJIOYATeNb.

11. Kaxk nasbBaeTCsl NOABHIKHASL 4acTb MarHHTHOrO BHIKJIOYATENA?

19. 2NIEKTPOMNPOBOAKA B AOME

Cuctembl 3JeKTPONPOBOAKH. DJIEKTPONPHOOPH, B OOJBIIHHCTBE
NOMOB H KBapTHP NOJAK/IOYAIOTCS K HACTEHHBIM ILTENCEJNbHBIM PO3ET-
KaM, a OCBETHTeJbHbIE JIaMITbl BBHHUHBAIOTCSl B NATPOHBI, MOJCOeIUHEH-
Hble K CETH 4epe3 BBIK/IOYATeJH; KpPOME TOrO, HMEIOTCs ClellHasbHbIe
OTBOZbI JJISl TOAKMIOYEHHS HArPY30K MOBHILIEHHOH MOIIHOCTH, TaKHX,
KaK 3JEKTPOILIUTH U 3JIeKTPOBOJIOHATPEBATENH. DJEKTPONPOBOA CKPhI-
TOH NPOBONKH, NPOKJajblBaeMble BHYTPU CTEH HJIH B MOTOJIKE, NOJKHBI
MMETh 3aUIUTHYIO 060J0uYKy. JIJisi MpefoXpaHeHHs JOMOBOH 3JIEKTDO-
MPOBOAKH OT NOBDPEXKIEHUI NMPHMEHseTcs] HeCKOJbKO CHOCOGOB ee MOH-
Ta)ka: 3JeKTPONpoBoiKa Ha (GapdopoBBIX pPOMKaX U B TPyOKax
(puc. V.b5); Kalenu ¢ HemerasMuyecKoir oGosoukoi (puc. V.56 u
V.57); GponupoBaHHHIH KaGenb (puc. V.58); siekTpompoBoika B Me-
Ta/JInuecKux TpybHax (puc. V.59).

liTencenbHble PO3eTKH [l MOJAKNIOUEHHS 9JJeKTPOOLITOBBIX MpPH-
6opos. LllrencenbHble PO3eTKH AJIS MOAKJIOYEHHUS 3/1€KTPOOLITOBLIX TIPH-
60pOB MOHTHPYIOTCS B META/JNHYeCKHX WJIH MJ1acTMACCOBHIX KOPOOKaXx,

Pappopoberi Fappopobas € pe3unoBold
PONUK mpybra usonayued

Puc. V.55. CkpbiTast 3/eKTPONPOBOAKA.
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Puc. V.56. Cnoco6 kpenseHusi Kabeass ¢ HeMe-

TaNnYecKo# BHellHe# 06OJOUKOH K NJIHHTYCaM

M NOTOJIKY, a TaKXe K KOpPOGKaM BHIKJiouaTe-
Je# U wTenceJbHBIX PO3ETOK.

Ha3bLBaeMBIX BBIXOAHBIMH. OGLIYHO NPUMEHSIOTCS PO3ETKH CIABOEHHOTO
tuna (puc. V.60). Tok K HacTeHHOH pO3eTKe MOABOAMTCS ABYMS MPO-
BoflaMH. IDTH MNpPOBOAA OTXOAAT OT pPacHpelesuTeNbHOH KOpPOOKH, TIe
OHH TOJICOEUHEHH! K MPEJOXPAHHUTE/IO HIH aBTOMATHUECKOMY BHIKJIOUA-
tesmo. K ofiHO!l mape mpoBOJOB MOXKHO MOAKJ/IOUUTH MapaJjJiefNbHO He-
CKOJIbKO pO3eTOK. B JNOMOBOH 32JIeKTPONPOBOAKE AJIsi TOABENEHUS Ha-
IpsIKEHHs] K PO3eTKaM MNPUMEHAIOTCS TPOBOAA IHAaMeTPOM MOpPSAKA
1,6 uiu 2 mm.

[pumeHeHHe OAHOMOJIOCHBIX BLIKMIOUaTeded. B Kaxkjaoll ocBeTH-
TeJIbHOH Lleny J0JiKeH ObITh YCTAHOBJIEH BBIKJIOYATENb, IO3BOJISIONIUN
BKJIIOYaTb M BHIKJIOUATh JjaMny. l/1s 3TOro MPHUMEHSIOTCS HAaCTEHHbIE
BBIKJIIOYATEM TyMO/IEepPHOTO TUNA. BRIK/I04aresnb Becerga noacoeNHHs0T
B paspbiB OJIHOTO M3 MpoBoAoB uenH (puc. V.61). Taxofi Brik/IOUATENb
HA3bLIBAETCS OJHONOJMIOCHEIM. KOHTaKTHl y HETO MOXHO 3aMKHYTb HJIH
Pa3OMKHYTbh, NEPeKJIOUNB NajbleM TyMOaep BBepPX WM BHUS.

Ucnonb3osanne mepekmaodaTesell Ha TPH HampasiaeHusi. Bo MHOTHX
clyyasix OKashiBaeTcsi HeOGXOMUMBIM BKJIOUATh U BHIK/IIOUATL ONHY H
Ty Ke JIaMITy C JABYX Pa3/JHUHBIX MeCT. DTO MOXKET, Hanpumep, moTpedo-
BaTbCsl B GOJIBIION KOMHATe C JBYMS BXOAAaMH C pasibix ctopoH. [lepe-
KJIIOUATeH YCTaHABIHBAOTCA BOMH3H KaXKAOTO BXONA TaK, YTO OKasbl-
BaeTcsl BO3MOMKHLIM BKJIOUATh HJIM BBIKJIOUATh CBET, BXOAA B KOMHATY

Puc. V.57. KaGeap c nemeran- Puc. 'V 58. BpoHupoBaHHHI
JINUECKO# BHewHe#d 0060J04YKOM. Kabenb — Kabelb B MeTasJH-
yecko#t 060J04Ke.
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CdBoennan Bb1803 Ha nomosKe

WmencebHan 0na nodeoedunenusn
pO3EMKA nampona AaMns:
YcaoBHOe 0603HaueHHe CIABOEHHOH Ha- YcaoBHOe 0603HaueHHe JaMIOYKH,

CTEHHOM LiTENCeJbHOH PO3ETKH.

WJIM BBIXOJA M3 Hee uepe3 /o6yio xBepb (puc. V.66). Ins ynpasieHus
OJHHUM H TEM Ke CBETHJIBHHKOM C JBYX Pas/HYHBIX MECT HUCIOJb3YIOTCA
IBa MepeKkJIouaTe]s Ha TPU HampasJeHHsl. B Takux mepeksodaressx
UMEIOTCS 10 TPH 3akuMa. CxeMa ¢ mepek/oyaTesiMd Ha TPH Halpas-
JleHHsl TOKasaHa Ha puc. V.67 u V.68,

HauGonee pacnpocTpaHeHHBIM THIIOM BBIKJIOUATeNsl, PasphiBaiolle-
ro 5JeKTPUYECKYIO HENb IIOCPeJCTBOM MeXaHHUECKOTO pasMblKaliusl
KOHTAKTOB, fABJiAeTcs TymO.1ep. [1pu 3aMBIKaHUU UK pa3MbIKaHHH TyMO-
JIEPOM 3JeKTPHYECKOH LeMH CJBILMUTCSA XapaKTepHEIH en4oK, Koraa
TIOJIBHIKHEIA KOHTAKTHBIY «HOMK» BXOJUT B HENOJBIKHbIH KOHTaKTHBIf
3a)KUM WJIH BBIXOJUT M3 Hero. Brik/odarenb, paboTalomiuii 6eciuymHo,
Has3bBaeTcsl PTYTHBIM BbIKJouateneM. B TakoM BbiK/OuaTese KOHTAKTH
3aMBIKAIOTCA PTYThIO, 3aUTOH B HeGOJbILIOM KOJMYECTBE B KOPHYC BHI-
gmoyatens. b/arogaps ucmo/b30BaHHIO PTYTH BEIKJIOYaTeJb cpadaThl-
BaeT 6e3 LIeyKa.

AaekTponpoBoixH. IIpM NpOeKTHPOBAHHHM JKWJIBLIX JOMOB CXxema
3JIEKTPOIPOBOJIKH, COAEpKallasi BCe YyCTaHaBJHMBaeMBlEe MITENCeNbHBIE
PO3ETKHU, CBETHJbHHKH H IIPOYHE 3JeKTPHUECKHe COeJIHHEeHMs, HAHOCUT-
csl Ha TJIaHbl 31aHUA. Bce po3eTKH M BHIBOIBI AJ1 NMOACOEMHHEHHS CBe-
THJIBLHUKOB TOKa3aHbl Ha TAaKHX IUIaHAaX C IOMOILbIO YCJIOBHBIX 00603-
HaueHUH.

L
8 B3
008Hononwensid Nepex novamens
nepexnnameo Ha 3 Hanpabrenun -

Byksa B sBasieTcsi yCJAOBHHIM 0603-  Yc/o0BHOe 0GO3HaueHHe MepeKJiouaTe-
HaueHHeM JI060Or0  OIHONOJIOCHOTO JIsl Ha TPH HaNpaBJIEHHS.
BHIKJTI0YATEJS,
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Puc V.59 Ckpritast sneKTpPONpPOBONKA BO BHYTPEHHE! 1epeBAHHO

NpOKJajbiBaeMas B CTaJbHBIX TPyGax.

V.60. Casoennas HacTeHHAas wTen-

Puc.

s

Ucrosb3yemMas

MNOAKJ/I(OYEHUST 3JIEKTPOMNpP H6OPOB.

ceJqpHad po3erka,
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OcBemumensnar

AamMna

Cxema snexTpHuecKoil uenu ¢

Puc. V.61.

OJILHOTIOJIIOCHBIM BBIKJIIOUATENEM.
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Boixntovamens

‘ Qq Om _ucmoynuka

Bbixodnan
b\ KOpobxa
[—Crpymxu
~ I~
Nampon
ocbBemumeisHod
namns!

Puc V.62. Cxema puc. 61, ecau ee BHIIOJHATL KaK 4acTb OOMO-
BO#l 3JIeKTPONpPOBOAKH. Bce coeqnHeHNs, KaK BHINOJHEHHBIE CKPYT-
KO#, TaK ¥ NIpH NIOMOILH BHHTOB, HAaXOASITCS BHYTPH KOPOGOK.

Puc. V.63. HakoHeuHHKH, HCIIONB-
3yeMmble I/ HeNasHHIX COeluHe-
HHA; OHM HaBHHUYMBAIOTCA  Ha
CKpyTKy ABYX nposonoB. Konyco-
o6pasHas cCOMpajbHasi TNpPYXKHHa,
BCTaBJIeHHast BHYTPb JHTOrO KOp-
nyca HAaKOHEYHHKA, IJIOTHO CXKH-
MaeT CKpPYy4eHHble KOHIHI IPOBOAOB
M Jenaer INafKy H3JHLIHEH.
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Puc. V.64. OnHONOMIOCHHII BHIK-
mouateb. s 3alLHATH BHIKII0YA-
TeJsi OT NOBPEXAECHUA OH INOMe-
maeTcs B MeTaNJHMYECKYl0 KOpo6-
Ky, Ha3blBaeMylo KOPOGKO# BHIKJIO-
yarens. JInueBast NmaHeNb BHIKJIO-
yaTensi OGbIYUHO BHIMOJHSETCS H3
NJacTHKa,



Bbvixodnas
Kopobrka N°T

Boixmoya-
mesns NeT

om ucmoy-
HUKa moxka

F

Bbixodwan
- Kopobka No2

lampox

ocBemume/ib-

Boixmoya-
mens Ne2

HOUd namnst

Puc. V.65. Uacto Ha cTeHe pANOM MOHTHPYIOTCS OBA BHIKJouaTeas, KOTOpbie
N03BOJISIOT BKJIOUAaTh NOPO3Hb ABE JIAMIH, YCTAHOBJIeHHble B KOMHarTe. Bbikiio-
yaTteap Ne 1 oTHOCHTCS K BEHIXONHOH KOpoGke Ne 1, a BhIKaouaTeab Ne 2 — K BHI-

XOmHO# KOpoGke Ne 2,

Hemadnur

§

llpoboda, coedu-
HAOWUE OOHO-
UMEHHBIE KOH-

maxmsl ﬂe,[{é’—

KAYameneu

[~ 05pamusii
npobod

flocmosHHo
Bro9EHHbIZ
KOHMakKm

-\ A
1]

L o

~—1 1

lpoboda . coedu-
HAWUE 00HO~
UMEHHbLIE KOH =
maxmel nepe-
Kaoyamened

lpobod
56//(/7/-0‘/[1/775%

[lampaon

ocBemumensuod

anamns!
flocmoanHo

BHAOYEHHBIT o]

HKOHmMaxm

H BBIKJIOUYATh JaMIly ¢ ABYX PAa3JHUHBIX MECT,

v~

Puc. V.66. C nomowblo nepek/aouarenei Ha TPH HalpaBJeHHST MOXKHO BKJ0YaTh
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Puc. V.67. CxeMa BKJOueHHsS (BB
KJAIOUeHHUs]) ONHON JaMIbl JABYyMs mepe-
KJouaTeJsIMH Ha TPH HampaBJeHHH.
B 3TOM TNOJIOXKEHHH 3JeKTpHuecKas
Henb JaMIbl OKa3hBaeTcst 3aMKHYTOH,
Korza B nepekmawouartene A 3aMKHYy-
TH KOHTaKTH / H 2, T. €. Té Xe KOH-
TaKTHl, YTO H B Iepekaouarene 5.

Puc. V.68. Tlepeknawouarenr A nepe-
KJIOUeH B TaKoe TOJIOXKEHHEe, KOraa
3aMKHYTHl KOHTakTH / u 3. Ilpu stom
pa3MbIKaeTcsl leNlb JaMIbl ¥ OHa rac-
Her. Ilnst Toro utoGbl CHOBAa BKJIO-
YHTb JAMIly, HYXKHO JHGO NepeKJIIOUHTh
nepekJiouareab b5, 4uTo6H Yy Hero oka-
3aJMCh 3aMKHYTHIMH KOHTakKTH / H 3,
nu60 NepeKNIOYHTh B IPeKHee I0JO-
XKeHHe nepekaouyaresb A, T. e. uTOGH
B HEM BHOBb OKa3a/JHCb 3aMKHYTHIMH
KOHTaKTH / u 2.

=

®—Ybopreie

/®E’na/7/,m7

(7] P

Puc. V.69. Ilnan mepsoro sraxa »KHJOro I0Ma, Ha KOTOPOM yKa-

3aHO DaclOJIOKEeHHe INTeNCeNbHbIX pPO3eTOK M CBEeTHJAbHHKOB. M

PO3eTKH M CBETHJIbLHHKH NIOKA3aHH C IOMOUbIO YCJOBHHX 0603Ha-
yeHHH.
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MHTEPECHBIE CAMOJEJIKM U 3ALAHUA

1. MNopcoeagrHeHHe OQHOMOMOCHOrO BhIKNOYaTEN
K naTpoHy OCBETHTENbHOW Nammbl

Heo6xoaumpie MaTepHasst:

ITatpoH pAast OCBETHTENBHON JaMIbl .
lutok npemoxpanurened . . . . . . . .
Ilpenoxpanuresr Ha 10 a . . . . .
COeIMHUTENBHBIH TPOBOK + « & & = &« « &

.
o o = e
.
.
.
bt

CoeflHHHTE OQUMH M3 32)KHMOB KOPOOGKH NpeloXpaHuTeneil ¢ OTHHM
U3 32KNMMOB [aTPOHA, APYrofl 3aXKHUM MaTpPOHA — C 3aXKHMOM BBIKJ/IOYA-
tensi. CoeldHUTE BTOPON 3aKUM BBIKJIIOUYATENsI CO LIMUTKOM NpefoXpa-
Hutenei. CxeMa coelHHEHUS BCEX TpeX 3JIEMEHTOB [I0KasaHa Ha
puc. V.70. Cxema Takoro Tumna npuMeHsieTcs B TeX cJydasx, KOTAa
HY’KHO BKJIIOYaTb H BHIK/IOYATh JIaMIy TOJbKO M3 OJHOIO OMpejelleH-

HOro wmecra.

Puc. V.70. Cxema BKJIOUEHHs (BBIKJIIOUEHHS) OCBETHUTEJbHOM
JaMIbl OJHOMOJIIOCHBIM BBIKJIIOYaTeNEM.

2. lNopcoepuHeHHe nepexnovaTens
Ha TpW HanpaBneHHs

HeoGxomuMele Matepuanibl U AeTasli:

[latpoH n/si OCBETHTENBHOH JaMmbi . . . . . .
IMurtok mpepoxpanuresedl . . . . o . . . . . .
Ilpegoxpanurenu Ha 10 ¢ . . . . . . . . ..
TNepekniouatesn Ha 3 HanpaejeHus . . . . . .
CoeIMHATEBHEIA MPOBOL .+ + o o « « o o o &

.

e e e e
— DD 8D

. . .

Iepek/mouarenb Ha TPU HANpPaBJIeHHA UCIOb3YeTCs B TeX CIyyasx,
Korja HeoOXOIMMO BKJIOUATb M BBIK/IIOYATh CBET C JBYX Pas/iMUHBIX
MeCT, HalpuMep ¢ ABYX KOHILIOB 3a/1a HJIH C BepXHeH M HHXHeH mvIomia-

185



Puc. V.71. CxeMa a5t BKAOUeHHs (BbIKJIIOYEHHS) OCBETHTENbHOMN
JlaMIBl ¢ IBYX Pas3JMuHBIX MeCT NPH TMOMOLIM ABYX IMepexjaioyare-
Jell Ha TPW HamnpabBJeHHs.

JIOK, PACIIOJIOKEHHBIX y OJHOTO JIECTHHYHOTO Mapiia. B TiepeKoyarese
Ha TPH HANDABJIECHHS OJMH 3a)KMM PaCMOJIOKEH C OJHOH €ro CTOpOHEI,
a JBa APYTHX — C NPOTHBONOJONKHOIM. OnuHOYHBIA 3a3KHUM COeJUHEH
C TOJBHMXHBIM KOHTAKTOM, KOTOPBbIH MOXET ObITb 3aMKHYT C JIOGhIM
B3 ABYX HENOABHXHBIX KOHTAaKTOB, COEIHHEHHHIX C JBYM: IpyTUMH
3aKUMaMH.

CoenyHNTE OfH U3 32)KUMOB LIUTKA NPefloXpaHuTe/ell C OAHHOYHEIM
3a2KMMOM IPYTOTro IePeK/IouaTe/ sl Ha TPH HanpaB/eHUs, ABa OCTAIbHBIX
3a)KHMa Ka)KJoTo IepeK/aioyaTesss — ¢ OLHONMEHHBIMH 3aXKHUMaMH Apy-
roro nepekJouarens. [lonkmounte BXOAHBIE 3aXKHMBl KODOOKH IIpeJIo-
XpaHuTesell K ceTd ¢ HanpsikeHueM 127 unu 220 ¢, U ecyii Bce coelllHe-
HUSA OyLyT COOTBETCTBOBATh pUc. V.71, TO JaMmIlbl MOXKHO OYAeT BKJIIO-
YyaThb W BBIK/JIIOUATb JIIOOBIM IIEpEKJIoYaTeseM.

3. lMopcoepuHeHHe nepexnovatens
Ha 4YeTblipe HanpasBfeHHs

Heo6xoauMele MaTepHanbl W JeTalu:

flaTpOH AJS OCBETHTENLHOH JaMOBl . . . . . . .
OluTok NpefOXPaHHTENEH . . . . . « o v & o & .
[penoxpauutenu Ha 10 @ . . . . . . . . . . . .
Ilepexnioyarenn Ha TPH HaANPaBJAGHHST . . . . . .
Ilepeknouatenb Ha YeTblpe HaNpPaBJIEHHS . . . .
CoeZuHHUTENBHBIH TPOBOK

e e .

e e e e

« e e o o

« o o o
.

— DD DN —

Ecin HeoGX0ZMMO BKJ/IOYaThb M BBEIKJIIOYATh OCBETHTELHYIO JaMITy
WM TPYNNY JaMmi 6oJiee 4eM H3 IBYX MECT, TO NMOTPeGYIOTCS JiBa mepe-
KJIIouaTesIsl Ha TPH HAMPaBJIEHHUs U 10 OJHOMY MEPEK/IOYaTesio Ha ye-
ThIpe HallpaBJeHUs Ha KaxkJoe JOMOJHHUTENbHOE MECTO, C KOTOPOTO He-
06XOAMMO BKJIOYaTh cBeT. Ec/HM HeoGXOAMMO MOACOENMHATh K CXeMe
10 OJJHOMY MEepeK/I0YaTe/i0 Ha YeThipe HalpaB/eHUus B KaXKIOM AOMOJ-
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Puc. V.72, TloacoennHeHWe IepekJdioyaTened, IN03BOJSIOLEE
BKJI0YaTh M BHIKJIOYAaTh CBET C TPeX Pa3JHYHBIX MeECT.

HHUTEJNLHOM MeECTe, C KOTOPOTO 2Ke/aTelbHO BKJIOYaTh W BBHIKJAIOUYATh
CBET, TO YHCJ/IO TAKUX MECT MOXKHO yBeNIHUHBATh HeorpaHuueHHo. Cxema
TaKOTro THIIA OYeHb Y106HA MJIs BK/IIOYEHHUS U BHIK/IIOUEHHUsl CBETA B IMH-
HBIX KODHIOpaX M Ha JIECTHMLAX MHOTO3Ta)KHBbIX JOMOB, TJle HMEETCS
HECKOJIBKO IIIOMAI0K, [NOCKOJIBKY OHA MO3BOJIAET BKJIOYAThL (H BBIKJIIO-
4aTb) CBeT JIIOObIM BHIKJIOYATEIeM, HE3aBUCHMO OT [OJIOMKEHHS
OCTaJ/IbHEIX.

Y nepek/touaresis Ha YeTbIpe HANPaBJAEHUA C KaXKA0H CTOPOHB! HMEeT-
csl no JABa 3a:kuma. BHYTpH nepek/ouarens 3axumel Mex1y coboit coe-
IMHEHBI TaK, YTO MpPH JI0OOM IOJIOKEHHH PYUYKH Mepek/IouaTesi 0Kasbl-
BAIOTCSl COENMHEHHBIMH OJHOMMEHHbIE 32)KUMbI, PACIIOJNOXKEHHBIE C PO~
THBOIOJIOXKHBIX CTOPOH NePEKJIoYaTe/s, UH 32KUMbI, DaCOOXKEHHbIE
IpyT TPOTUB Apyra ¥ no auaronastu. [locse okonyanusi MOHTaXKa cXe-
MBI COeMHeHHH HeOOXOLHMO NPOCENUTh MYTh TOKA Yepe3 mepekJoya-
TeJb U YOeAUTBCS B TOM, YTO ONMH HepekK/iouaTe/b MOXKET YIPaBJ/sATh
CBETOM HE34aBUCHMO OT OCTa/bHBIX Nepekaouarejed. MoHTaX cxembl
C mepek/ouareseM Ha 4 HanpaB/eHUsl BBIIOJHsSETCS TaK e, Kak H
MOHTa)K CXeMbl C HepeK/iouaresJeM Ha 3 HamnpaBJeHHs, 32 HCKJOue-
HMEM TOTO, YTO NEPEK/ouYaTe]b Ha 4 Hampas/ieHUsl BKJIOYaeTcss B pas-
PbIB NPOBOJIOB, COEIHMHSIIOUIUX ONHOMMEHHBIE 3aXKUMbl MepeKaouaTesefi
Ha Tpu Hanpas/enusi. CoelMHHTe IIUTOK NpeNOXpaHUTENedl C CEeThbIo
IIePeMEHHOT0 TOKa HanpsikeHueM 127 unu 220 8, u ecyin Bce COEMHEHIA
BBINOJIHEHH IO cXeMe pHuc. V.72, TO JaMnbl MOXKHO GyIeT BKJIOYUTH
WK BLIK/TIOUHTH JTIOObIM II€PEKJIIoYaTesieM.

4. UsrotoeneH1e camofenbHoro perynstopa
fPKOCTH cBeTa namnbl

Heo6xoauMble MaTepuasbl U JAETaJIH:

O[HOMOMIOCHBLH BBHIKJIOYATENb AJSI OCBETHTENbHONH menu ., . . 1
TTepeRMOUATENH + « + + & « + v v o v v e e e .3
Ilnata — ocHoBaHHe AJs JABOHHOro BuIKIOUATEaA . . . . . . |
Kpemuuesniii BonmpsaAMHTeab 6a, 4006 o . o o 0 0 o 0. .. ]
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Puc. V.73. O6unit Bux cob6parnoro Puc. V.74. Cxema coefMHeHHE pery-
BBHIKJIOYATENS, MCIOJNb3YEMOrO AJis  JiaTOpa fIpKOCTH cBera. Kaxabm u3
perynupoBKH spKOCTH cBeta. Kpem-  BhIK/louaTesiell MOXHO — yNpaBJfiTh
HUeBLil BHIPAMHTENb TOACCELHHSET- HE3aBUCHMO.
cg K JABYM 3a}KHMaM JBOMHOLO BRBhl-

KJoyaTesnst.

B03MOXHOCTb HCIOJIB30BanHsl B JOMAIIHHX YCJIOBHAX YCTPOHCTBA
I/l PETYJUPOBKH SIDKOCTH CBeTa BeCbMa 3aMaHYHBA. YMEHBIIHTb sp-
KOCTb JIaMIT ObiBaeT XeJaTelbHO He TOJbKO TOTJa, KOTAa MBI CMOTDPHM
TeJIeBU3HOHHYIO epelauy, IPH Hes pKOM CBeTe NPUSITHEE CYIIATh My3bi-
Ky WK IpocTO GecelloBaTh C JAPY3bAMH.

B perysnsTope SIDKOCTH CBeTa HCNOJB3YeTCS KPeMHHEeBBIH BHIIPS-
MHTEIb M JIBOMHON BBIK/IOYATeNb. [Toc/eIHHH COCTOUT U3 IBYX OJHOIO-
JIIOCHEIX BBIKJIFOUaTesefi B OJHOM KOpIIyce.

IMoncoeAMHUTE BHIIPSIMHTENb K JABYM 3aXKHMaM BBIKJIOYATeNs Tak,
KaK NOKa3aHo Ha puc. V.73. B HeKOTOPHIX BBIKJIOYATEISX TAKOTO THIA
IBa 3a)KMMa ObIBAIOT COENVHEHbl BHYTPH KOpIyca BHIKJIOYATENs Tak,
4TO B CJyYae HCIOJb30BAHHS BBHIK/IIOUATE/ISl STOTO THUIA BHIIPSIMHTENb
JIOJ2KeH OBbITh MOACOEJHHEH K JBYM OTHEbHBIM 32)KUMaM [1Jisi BHELIHEro
nojK/aouenusi. Briouute NBOiHO# BBIK/JIIOYATENb TaK, KakK I0Ka3aHO
Ha cxeme (puc V.74). HomuHa/bHEle 3HaueHHsl TOKAa U HaIpPSXKEHHS
BBHITIPSIMUTENS] BBIODAHBl HAMEPEHHO C 3armacoM, 4TOObl OGecNedyuTb ero
paGoTy TpH HOPMaJbHOH TemrepaTtype.

[Ipu paGoTe cxeMmbl uepe3 BHIIPSAMHIE/Ib NPOXOAHT TOJBKO OIHA
TMOJIYBOJIHA [EPEMEHHOTO TOKa, B Pe3yJbTaTe 4ero TOK, IPOTeKalouwui
yepes JiaMlly, yMeHbILAeTcs IPHMEPHO BJBOE.

KoHTponbHble BOnpoOChI

1. HasoBuTe ueThipe CHCTEMBI MOHTaXa JOMOBOH 3J€KTPONPOBONKH.

2. TloueMy npoBoAa B JOMOBOH 3JIEKTPONPOBOAKE HYXKIAAIOTCS B 3aLHTHOM
TNOKPHITHH?

3. TlpoBox Kakoro auaMerpa OGLIYHO HCIIOJb3yeTCs A/ NOABEeNeHHs Hamps-
JKeHHMS K HACTEHHBIM LUTENCeJNbHBIM pO3eTKaM?

4, Hapucy#fiTe cxeMy 3JeKTPHUeCKOH LeNH, COdepxKalled JaMny H OXHO-
[OJIOCHBIH BHIKJIIOUYATEJb. .
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5. TloueMy HacTeHHBIe luTeNCe/bHEIE PO3ETKH M BHIKJIOYATEIH MOHTHPYIOTCS
B METaJJHYECKHX KOpOGKax?

6. Hapucy#iTe cxeMy coennHeHHH, NOKa3BIBAOWYIO, KaK [Ba NepeKjaoyare-
s Ha TPH HANPaBJEHHS HCIOJb3YIOTCS AJS BKJIOUEHHS M BHIKJIIOYEHHS OMHOHN
JaMIBl ¢ ABYX Pa3/HYHbIX MeECT.

7. Hapucy#iTe cxeMy 3JeKTPOIPOBONKH B Baiwe#i KOMHaTe; yCJOBHHIMH 0603-
HAueHHSIMH TNOKA)KHTe PacloJiokKeHHEe IWITEeNCeNbHBIX PO3ETOK, CBETHJIbLHHKOB H
BBHIKJIIOUATENEeH.

20. UICTOYHMKMN CBETA

Hcnonb3oBanne Jamnbl HAKAJIMBAHUA [Jif MOJy4eHHSl CBeTa.
Brime ynomMHasoCh, YTO JlaMIa HaKaJMBaHMS IPeACTaBJsieT COGOH
FICTOYHMK CBE€Ta, B KOTOPOM CBETOBOH IIOTOK IOJIydYaeTcs 3a CYeT Harpe-
Ba HMTH HakKaja, IIOMELIEeHHOH BHYTDH CTEKJISHHOTrO GaJjuioHa. IlepBast
[PUTORHAsA [IJIsi NPAKTHUECKOTO HCIIOJIb30BAHUSI JiaMIla HaKaJMBaHHs
6b1a cosfaHa duuccoHoM B 1879 r.* Jlamnouka duuccona cojuepxkana
YrOJIbHYIO HHMTb, HaXOISILLylOCSl BHYTPH OTKAYaHHOTO M TePMETH3HPO-
BAaHHOTO CTEKJsIHHOTO GasnoHa (puc. V.75).

B coBpeMeHHBIX J1aMIIaX HaKaJHBaHMs NPUMEHSETCs] BoJib(paMoBasi
CIIHpaJib, CHOCOGHAS BHIEPXKUBATL OYEHb BBICOKYIO Temmeparypy. s
TOTO YTOGbl HPENOTBPATHTh MNeperopaHue BolbppaMa, U3 CTEKJSHHOTO
6a/1JIoHa OTKAuMBaeTcst BO3AYX. 3aTeM GajlIOH 3aMoJHsAeTCs HeGOMbUIHM
KOJIH4ECTBOM CMECH aproHa M a30Ta. 3anoJIHEHHe ra3oM YyBeJIUYHBaeT
CPOK CJIY2KObI JIAMITEl HAKaJHBaHMUSL.

dopma U pasmepnl JaMIl HakaauBaHUs. [IpOMBIIIIEHHOCTE BEITYCKAET
JIaMITbl HAKaJHBaHUs MHOTHX ¢OPM M pasMepoB. MoOUIHOCTb JiaMn HaKa-
JNUBaHUS OOLIEro HasHAYeHHs, KOTOPhIE HCIIOJb3YIOTCS B GLITOBEIX OCBE-
THTEJBbHBIX YCTPOHCTBaX, JIEXKHMT B mpefenax oT 15 po 300 gm. Uem
GoJIbllle MOIIHOCTh JIaMIlbl, TeM OOJIbllle 3JEKTPOIHEPTHH HEOGXOIHMO
IUisi paGoThl JlaMObl M TeM OOJIbIIe CO3/aBaeMbIii €0 CBETOBOH IIOTOK.
Jsi OOBIYHBIX JIaMI I[PUMEHSIOTCS HOPMaJsIbHBlE BHHTOBBIE LOKOJIH.
Basion JlaMnel H3rOTOBJSIETCS U3 IPO3PAyHOrO WJIM MAaTOBOTO CTEKJa.
JlamIIel ¢ MATOBBIM CTEKJIOM TTOJIYYHJIH IIMPOKOE PacHpocTpaHeHue 6iaro-
Jlapsi TOMY, 4TO HX cBeT He cienuT. HeGoblune TaMIouYKH UMEIOT BUHTO-
Bble UOKOJNH IPOMEXYTOUHOTO pasMepa MJM BHUHTOBBIE IIOKOJIH THIA
«MunboH». Jlamnsr morgHocTbIO 0T 300 10 1500 6/m UMeEIOT criennanbHble
6oJIbIINE BHHTOBBHIE LOKOJH (puc V.76).

Jlamna HakasMBaHWUS HA TPU CBeTOBbIX MoToka. Hekorophle THIEHI
aBTOMOGHJBHBIX JaMO CrIOCOGHBI CO3/1aBaTh TPH DPa3/IMUHBIX CBETOBBIX
MOTOKA. DTH JIaMIIbl HaKaJHBaHHUS COEpPKaT 110 JIBE CIUpPaJH, MOACOeIH-
HEHHBIE TAK, YTO Ka)KAYI0 U3 HUX MOXKHO HCIO/Ib30BAThb OTAENBHO WU
06e ogHOBpeMeHHO (puc. V.77). ¥ Takux JaMmi chelHasbHbE HOKOJH.

Ucnoab3oBande JIOMHHECUEHTHBIX JaMn. JIIOMHHeCUEeHTHBIE JaMIIbl
B IIOC/IENHEE BpPEeMsi CTajd OUYeHb MNONYJSPHBIMH HCTOYHHKAMH CBeTa.

* Ha 6 ner paubwe, B 1873 r., mepBasi npuromHas AJs NPaKTHUeCKOro
HCIIONb30BAHHS JlaMIa Haka/JuBaHWs ObJIa CO3JaHa DYcCKHM H306peTaTeleM
A. H. JloaviruusiM ([Tpum ped.).
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Namna
Haxa/ubarua’

Puc. V.75. TlepBast sneKTpuuecKasi 1aMnoyka OIHCCOHA, NOSBHB-
wasicst B 1879 r. CnpaBa — yci0BHOe 0603HayeHHe OCBETHTENbHLIX
JaMIl HaKaJHBaHHSA,

3170 OOBACHSAETCS TEM, YTO OHM CO3Jal0T CPABHHTEJNbHO OOJBLIOH CBe-
TOBOH NOTOK MNPH OTHOCHTEJNbHO MajJoM NOTPeCJIEHHH 3JIEKTPHYECKOH
mowHocTH. Cpok cayxO6bl y HUX GOsiblie, YeM Y JaMl HaKa/JuBaHHs.

B /IIOMMHECUEHTHOH JaMre BO3HHKAeT «3JeKTPHUECKHH paspsai»
WA Ayra. DNeKTPHYECKHH pa3psifl COMPOBOXKNAETCS CBETOM MOAOGHO
TOMY, KaK 3TO NPOUCXONHMT INPH 3JEKTPHYECKOM pa3psije Mexay ob.a-
KOM ¥ 3emJel. B rasocBeTHoit slamne 3/1eKTpHUECKUH pa3psl BOZHUKAET
MEeXIY 3/eKTPOJaMH, pacno/OKeHHbIMH Ha KOHLAX repMeTH3MPOBaH-
HOH CTEKJ/AHHOH TpyOKu.

Puc. V.76. UeTripe THIIA JIaMII C BAHTOBBIM 1LOKOJIEM,
HCIIO/Ib3yEMBIX B GHITOBbIX OCBETHTEJIbHBIX YCTAHOBKAX.
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50 6amm 700 Bamm

Puc. V.77, Jlamna HaKaJquBaHHA,
Jalmas TPH pasJUuYHbIX CBETOBHIX
NOTOKa, colepXHT ABe cnupanu. das
BKJIIOYEHHS TOH HJH APYro# CIHpaIu
Han 06eHx cnupasefi ONHOBPEMEHHO
HCIONb3yeTcs IepeKJaiodaTelb.

KoHCTpyKUMSA J/MOMUHECUEHTHON Jamnel. JlioMHHecleHTHAsl JamIa
npeAcTaB/asAeT cOO0H AIMHHYIO CTEKISAHHYIO TPYOKY, U3 KOTOPOH yJaleH
Bech Bo3ayx (puc. V.78). Ilocie Toro Kak BO3AyX yhaneH, B TPYOKY
BBOJMTCS HeGOJbINOe KOJHUECTBO rasa, HalpHUMep aproHa, U COBCEM
HEMHOTO PTYTH. ¥ Ka)KIOrO KOHLA TPYGKH CMOHTHPOBAHHLI HEGOJIBILIHE
crnypanu, nojoGHble CIMpalli JIaMIbl HaKaJMBaHUSI; STU CIHpald U Ha-
3piBatoTest syekTpopaMud. OHH Cay»Kar He /st TOTO, YTOGLI HM3JydYaThb
CBeT; UX HasHaueHHe — HCIYCKaTb 3/1eKTPOHHI NpH Harpese. s yBe-
JIMUEHUS YHCJA HCMyCKaeMBIX 3JIeKTPOHOB Ha CIUpalud HAHOCHUTCS CIIe-
LHa/NbHOE IMOKpHITHE. DJEKTPOHBI, HCIYCKaeMble CHOHpa/sMH, IepeMme-
[[al0TCs OT OJHOTO 3/€KTpPoja K JpyromMy dYepe3 ras aproH, 3aio-
usomui TpyOoky. Korza 3JeKTPOHBI JBHKYTCS B rase, BhHIIETISETCSH
JIOCTAaTOYHO Tella U PTYyTh Mcnapsercsa. Ilpu mpoxoxkaeHHH TOKa de-
pes maphbl PTYTH BO3HHKaeT H3JyueHHe yJIbTPaduOTETOBOTO CBETa. ITO
cBeveHHe HMeeT (DHOJNETOBLIH OTTEHOK, a €r0 MHTEHCHBHOCTb He OYeHb
BeJINKa.

C BHYTpPeHHEeH CTOPOHBI TOBEPXHOCTb CTEKJISHHOH TPYOKH JIaMIIbl
[OKpPHITA OYeHb TOHKUM CJIOEM HODPOIIKOOOPA3HOTO XHMHYECKOIO Belle-
cTBa, HaskiBaeMmoro JomuHodopoMm. Korpa ynbrpaduosieroBoe u3fiyde-
HYME TajaeT HA JIOMHHO(DOPHOE IOKpHITHE, MNOC/elHee HauMHAaeT che-
THTbCS fPKUM JIOMHHECLEHTHBIM cBeToM. LIBeT cBeueHus Jito\HHOGOP-
HOTO TIOKPBITHSI 3aBUCHT OT THIA HCIONb3YEMOTO NOPOILIKA.

Puc. V.78, JlioMuHeCUEeHTHAA JlaMIa CJAYXKHT N0Jblue, uyeM JaMIa
HAaKAJTHUBaHHSA, ¥ CO3[aeT CPABHUTENbHO OOJbLIKA CBETOBOH MOTOK
IPH MeHblueM TNOTPeGJeHHH 3JeKTPO3HEprHH.
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Cems ABmomamu-
BoinarGIaments yecKud

- nyckobod
Bbik1H09amME NG

Puc. V.79. TlocnenoBatennHo ¢
Lenblo HaKala JIIOMHHeCUeHTHOH
JaMIlbl BKJIOUaeTCs  aBTOMaTHue-
CKHH  NYCKOBOH  BHIKJIOYATelNb.
Tlocne Toro kKak B TpyGKe 3axkKH-
raetcs Ayra, NycKoOBOH BHIKJIOYa-

Telb AaBTOMATHYECKH pa3phIBaeT
/S Uenb HAKaja W OHAa OCTaeTcs pas-
bannacmuoe conpomubrenue OMKHYTOH.
undyxmuBnocmu (Gpoceens)

HawxasuBaemsie cnupasu

Iyckopoii BbiKMoOUYaTeab. Kak TogbKO B TPyOKe BOBHHKAET pasps,
T. €. yepe3 [a3oBYyIO CPelly HauMHaeT IPOXOAUTb TOK, CIHUPaNH HAa KOH-
1nax TPYOKH MOXKHO BHIKMIOYUTb. [IpH 3TOM OHHM CTaHYT XOJIOIHBIMH.
OnHaKO TOK MeXAy 3JeKTpojaMu OyleT NPOXOAMTb [0'TeX NOp, MO0Ka
3JIeKTpHYEeCKasl LeNb JaMIbl OCTaHeTCs 3aMKHYTOH. [lis BBIK/IOUeHUSA
TOKa B CIHpaNaAX B MOMEHT 3aXKHIaHHUsl AYTH B TPYOKe HCIIOJb3yeTcs
NYCKOBOH BHIK/IIOYATE/b, COeAHHEHHbIH N0OCAEN0BATENbHO CO CIUPAJISIMH
(puc. V.79). Kak TO/JBKO cnupa/iy AOCTATOYHO HArpeloTcss W CTaHYT
'MCIyCKaTb 3JEKTPOHBl, IycKaTeJb aBTOMaTHYECKH pas3phiBaeT Ielb
ToKa cnupajell. Takue aBToMaTHYeCKHe NMYCKOBbIE BHIKJIIOUATENH GObIY-
HO H3TOTOBJSANOTCA U3 GHMeTaNYecKol MOJIOCKH, PasMBIKAIoIEl Lenb
B MOMEHT, KOTJa CHHpaJH CcTaHOBATCA ropstuumi. IlyckoBo# BHKJIGUa-
TeJIb JIEFKO CMEHUTD, €CJIM OH N0 KaKoH-IM60 NPHUMHE BEHIALET U3 CTPOS.

Baanactaoe comporuienue. [lng cOo3faHus AyTH B JIIOMHHECLEHT-
HOH JiaMIIe K ee 3/eKTPOLaM Heo6X0AUMO IPHJIOKHTE Ha KOPOTKOE Bpems
BLICOKOE HampsikeHHe. [L1s1 mosiyyeHHs] BEICOKOTO HaNpsKEHHs MocJe-
JI0BATEJIbHO C JaMno# BKJoYaercs npocceb (puc. V.80), npeicrasisio-
ImuHd cobolf TPOBOJNIOYHYIO KATYIUKY, HAMOTAHHYIO Ha CepAeYHHK.

B MOMEHT BKJ/IIOYEHMs JIIOMHHECIEHTHOH JIaMIIBl B 3JI€KTPHUYECKYIO
CeThb ee CIUpAJIH HarpeBalOTCS U HAUMHAIOT HCHYCKaThb 3JeKTPoHH. [Ipu
9TOM TOK IPOXOANT uepe3 Apocceb. 3aTeM MYCKOBOH BHIKJAIOUATENb
aBTOMATHYECKH pasMblKaeT Lenb. MaruuTHoe noJie BOKpYI Ipoccesisi

Nyckobod
8sinnro4amens

Puc. V.80. Korma nyckoBo#f BHKJIO-

yaTeNb pa3MBIKaeT Lenb, B Gajnact-

HO# KaTywKe BO3HHKaeT BCIJIECK Bbi- Mﬁ
COKOTO HamnpsIKEHHs, KOTOPOE 3axkH-

raer Iyry B JIOMHHECUEHTHOR namne, C€m®

O

T \AANAS
bannacmuas kamywra
undyxmubrocmu (Gpoccens)
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MIHOBEHHO COKpallaeTcs ¥ HCye3aeT, a TOK B CIUPaJsX NMpekpaiiaercs.
MarsuTHbIe CHJ/IOBbIE JIMHHH KaTYIIKM Jpocce/isi, COKpamasch, nepece-
KaIOT ee BUTKY, U B Hell HABOJAMTCSA MTHOBEHHOE BHICOKOE HalpskKeHHe.
DTOT BChJIeCK BHICOKOTO HaNpSAXKEHHS BMECTE C HaNpsKeHUEM CeTH JeH-
CTBYeT MKy 3JeKTpoiaMH Jamnbl. [losTomy mexay HUMH BO3HHKAeT
Iyra H Jiamra HayuHaeT CBETHTbCH.

Korna BcmbixuBaeT Ayra, TOK 4epe3 JamIy HauHHaeT GBICTPO BO3-
pactarb. [T0oTOK 3/1€eKTPOHOB Yepe3 Mapel PTYTH WM Yepe3 razoobpas-
HBI{l aproH MO:KEeT JOCTHYb OYeHb GOJIBbILOH BeJMYMHBLI, M Jamia mepe-
roput. B xone sToro mpouecca HapacTaHUsl TOKa CHOBa BCTyTaeT B Jeli-
CTBHE LpOCCe/b, MOCAEI0BATENbHO BKJ/IOUEHHBIH B 3/IeKTPUUECKYIO Lenb
Jamnel. B atom ciyuae on BeneT ce6sl Kak CONpOTHBJIEHHE, OTpaHHYNBas
BeJIMYMHY TOKa Yepe3 Jiamily.

Takum o6pasom, Apoccenb CIYKHUT: 1) 115 3akuranus QyTd MexLy
3JIeKTpoJaMH TPYOGKH B MOMEHT I10C/Ie OKOHYAHHsl HarpeBaHus cnupaJjen
U 2) 115 orpaHMYeHHsl TOKa 4epes Jammy.

Heounosble samnbl. MHOTHe peK/1aMHble HA[IIHCH BHINOJIHSIOTCS MPU
MIOMOIIIH CBETSIIMXCH HeoHOBHIX Jamn. HeoHoBas Jsamma cocTouT u3
CTEKJIAHHOH TPYOKH C 3/J€KTPOJaMH Ha KoHLaX. TpyOka HamoJiHeHa ra-
30M HeoHOM. Korza Ha 31€KTPOJIbI TPYOKH NOJAeTCs HaNpsiKeHHe, MexX-
1y HUMH BCIBIXUBAET 3/1eKTpHUeCKas Ayra, uajayyamomniasi cBeT, HMEIOmHUH
onpeie/ieHHYI0 OKpacKy. YUHCTHI HEOH CBETHTCS OpaHXKeBLIM CBETOM.
s Toro ytoGkl MOJNYYUTL CBeYEHHE NPYTHX IBETOB, K HEOHY N06aB-
JISHOTCS] pasjiuHble Ta3bl. TakKHM CIOCOGOM MOMKHO MOJIYYHTb CHHee,
3e/leHOe, KpacHoe U 6ejloe CBEYeHHE.

lasonanonsHennas

Inenmpod
mpybxa

Inenmpod

Bmopuynas
obmomxa

N

NoBsiuarowdi l l NepBuynan
mparncpopmamap 1278 obmomxa

Puc. V.81. BEHICOKOBONIBTHOE HaNpsKEHHE CO BTOPHYU-

HOH 06MOTKH moBBHImAlOmeEro tpancpopMaropa mnopaes-

Csl Ha 3JeKTPoJAn HeoHOBOH Tpy6ku. Korpa wmexny

9JIEKTPOAAMH BCILIXMBaeT Ayra, HaANHCb HAayHHAeT
CBETUTbCH.
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ot 3aKUraHys HEKOTOPBHIX HeGOMBIINX HEOHOBLIX JIaMIT XOCTaTOUHO
nanpsikeHue BejauuuHoit Bcero 110 ¢. Ec/iM U3 HeoHOBO# TPyGKH U3ro-
TOBJIsieTCs JUIMHHAs CBETALlAsicA HAANUCh, TO AJIs 3aKMTAHUA LyTH He-
26X0IIMO IOBOJIbHO BLICOKOE HampsikeHHe. /11 MOBHIIEHHA Hampsixe-
HUS CETH JIO BeJUYHHbLI, HeOOXONUMOH /15 3aKUTAHUsI TPYOKH, UCIOJb-
3yeTcs noBwiuaomui Tpancopmarop (puc. V.81).

Uewm anuuHee TpyOKa, Tem OoJsbliee Hamnps:keHHe TpebyeTcs /s
ee 3aKHraHud. [1/s NuTaHUs HEOHOBHIX CBETSLINXCA HANNUCE] IIPUMEH -
IOTCS1 TOBbILIAIONIME TPaHChHOPMATOPbl ¢ BTOPHYHBIM HAINpPsIKEHHEM OT
1500 no 15 000 g. [Tocko/ibKy HeOHOBLIE JIaMIbl HOTPeG/SAIOT BechMa He-
GOJ/BILIONH TOK, NEPBUYHYIO H BTOPHUHYIO OOMOTKH TpaHcpopmaTopa MOXK-
HO HaMaThIBaTb OYeHb TOHKUM IPOBOJOM.

MHTEPECHBIE CAMOJEJIKM
HUsrotoBneHne HacTonbHOM nammbl

Heo6xoauMele MaTepuasbl:

NepeBsinHoe ocHoBanue 15 X 130 X 200 mm . . . . . . . .1

HepeBsinnbi  6pycok 40 X 90 X 200 mm . . 1

Hunneas ¢ BHewHe# pe3p6oil cTanbHON HIH 6pouaoabm @ 3
nanHoOl 25 mm . e .

ITaTpoH ¢ BHHTOBHIM HoKoMeM . . e e e e e e e e
OIHyp A JMaMIBL . . . . o v v v v v v v v e v o w v 2
BHIKJIOUATEMD . . . v v v v v v v v e e e e e e e e ]
[IITenceNnbHAst BHAKA . . « & v v « « o o o « « o v o« o« .1

CuumMuTe (acky BbICOTOH 6 MM ¢ KpaeB JIHIEBOH CTOPOHH JepeBsiH-
HO[O OCHOBaHH# JaMibl. B ueHTpe NepeBSHHOI0 OCHOBAHHUS NPOCBEPJIU-
Te OTBepCTHE auameTrpoM 8 mm Ha IrnyOHHY, PABHYIO MOJIOBHHE BHICOTHI
ocuoBaHusi. C Apyrofl CTOPOHb! OCHOBAHHSI TOYHO NPOTHB IEPBOIO OT-
BEPCTHUS NPOCBEPJUTE APYTOE, TAKKE THAMETPOM 8 MM TaK, 4TOOHI MOJY-
YHUTb OJHO CKBO3HOE OTBepcTHe. B 1eHTpe TOpHa JepeBAHHOTO GpycKa
IIPOCBEpPJINTE OTBepCTHE AuamMeTpoM 9 mum Ha IyO6HHY, paBHYIO IPUMEPHO
noJioBHHe BBICOTH Gpycka. IIpocBepJiuTe oTBepCcTHE TOTO XKe AHAMeTPa B
IpyroM Topile 6pycKa TOYHO IPOTHUB NEPBOTO OTBEPCTHA, TaK YTOOHI 1Oy -
YUTh CKBO3HOH KaHaJ B Opycke. BBepHHuTe Tpy6UaTHIl HUIMIENb C BHELL-
Hell pe3b00ii B O/IHO U3 BLIXOJIHBIX OTBEPCTHIl KaHaJa B OPYCKe TaK, YTOGkI
HapyKy HHIIENb BeICTyNas Bcero Ha 6 mm. CoeauHuTe GPYCOK C Aepe-
BSIHHBIM OCHOBAHHEM C IIOMOIIBIO KJesl MM BHHTOB, KaK 3TO NMOKa3aHO
Ha puc. V.83. IlpomycTure as7eKTpUYeCKHH MIHYp 4epe3 OCHOBaHHE
6pycok-cToiiky. HaBepHuTe NaTpoH Ha HUNIENb H NOJACOEIHHHTE K Mar-
POHY KOHILBI LIHYpa. B o(Hy U3 XKuJl IIHY pa MOoJACOeIMHUTE BHIK/IIOYATe b,
a K KOHILY HIHypa — IUTENCENbHYI0 BUNKY. UTOOH 3aKOHUUTEL OTHETKY
JlaMIbl, ee JepeBsHHble YacTH HYXKHO MOKDBITb JIAKOM HJH MOKPacHuTb
Kpackofi.
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{7

3arnpennenue

wmence/ibHod
Bunku Ha

KOHUE WHYpa

Nampox

Aepebannbie
Spycku

wryp
namnsi

A80drod
whyp OnA
aamnsi

Bobicomod 6 Mm

Puc. V.83. OcHoBHBIE JeTald HACTOJNbHOI JaMIbL.
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KoHTponbHblie BOMpPOCHI

1. KTo co3ian 3JeKTPHUYECKYIO JaMIy HAaKaJHBaHUdA, KOTOpas WWHPOKO
HWCIOJB30BaNach AJsi OCBEUIEHHUS?

2. V3 yero M3roraB/iMBaeTcsi HUTh HaKaja B COBPEMCHHBIX JlaMmax Haka-
JIUBAHUSA?

3. TloueMy HeoGXOXUMO YAAJSITh KHCIOPOA M3 CTEKJSHHOrO 6ajJOHa JaMIbl
HaKaJlMBaHUs?

4. O6bsicuuTe, moueMmy O6aJjlJIOHBI HEKOTODBIX JaMNl HaKaJWBaHUS U3rOTOB-
JISIIOT U3 MaTOBOI'0 CTEKJa.

5. CKoJIbKO MOXKeT GHIThb cnupajieil B jaMie HAaKaJHBAHUS?

6. B uem HasHaueHHe CIHpanell B JIOMHHECUEHTHOH Jawmmne?

7. lna 4ero CJAYXKHT BHyTPeHHee NOKPHITHE CTCHOK TPYOGKH JIIOMHHECIEHT-
Ho#i JaMnbl?

8. Jlns yero CHyXWT NyCKOBOH BHIKJIOYaTelb B LENH JIOMHHECUEHTHOH
JaMIbI?

21. DNEKTPOHATPEB

BriToBble  2jekTpoHarpeBaTesbHble mpubopsl. I[IpombliieH-
HOCTh BBINYCKAaeT MHOTO Pa3J/MYHbIX 3/1eKTPOHAarpeBaTe/IbHbIX NPUGODPOB.
BoT HeKOTOpble U3 HHX:

Toctepnt DJIeKTPOrNajHbHbe MaLIHHbL
Badenbauiup IlepenocHEle asnekTpooGorpe-
DAeKTPOYTIOTH BaTeJbHblE NPUGOPHl
BojonarpeBaresn DneKTpHUECKHEe TPeNKH
CylHIKY Aas 6ebs DneKTpUUeCcKHe NOAYLIKH
Hacrenuble o6orpesa- KodeiiHple 571e KTPOMEN bHU LI
TeJlbHblE YCTPOHCTBA DeKTpHYECKHE IJIHTHI

Bo Bcex 3THX 3JIEKTPOHArpeBaTe/lbHBIX NPHGOpPaxX LA MOJNYYeHHs
Tena HCIOJb3yeTcsl IPOBOJIOKA, 06/1afaloias BLICOKHM CONpPOTHBJIE-
HueM (0ObIYHO HAXPOMOBasl). OTa NPOBOJOKA YACTO HAMATHIBAETCS B BHJE
cnupaiyd, Tak 4TO OYeHb JJIMHHBIH NPOBOJ 3aHMMaeT HEMHOrO MecTa

Puc. V.84, B anekTpuuecKoit BaesbHHIE HCHNONb-
3YeTCsl HarpeBaTeNbHLIH 3JEMeHT CHHPaJbHOrO THIA,

196



Puc. V.85. B kauecTBe HarpeBaTe/IbHOrO 3JIeMEHTA 3JE€KTPH-
YeCKOro TOCTepa OGLIYHO HCNOJb3yeTcss HHXPOMOBas NIpo-
BOJIOKA, HAMOTAHHAsI HA MHOTOCJOMHYIO NJIACTHHY M3 CJIOMHL.

(puc. V.84). Mnorna B KauecTBe HarpeBaTe/bHBIX 3JEMEHTOB HCIOJb-
8YIOTCS IJIOCKHME 3JIEMEHTbI, BBINOJHEHHble M3 HUXPOMOBOH NPOBOJIOKH,
HAMOTAHHON Ha IUIACTHHY M3 M30/ALMOHHOro Matepuana (puc. V.85).
Eciu mpoBosioKa HarpeBaTeNbHOTO 3J1€MEeHTa B pafoyeM MOJOKEHHH
OTKpHITA, KaK, HalpuMep, B TOCTepax M HACTEHHLIX 06OrPeBaTE/bHBIX
yCTpo#cTBax, TO B KayecTBe M30JALHOHHOTO MaTepuajsa B HHUX IpHUMe-
HSIeTCSl KepaMUKa WJIH MHOTOCJIOHHBIE CJIIOASHbIE MJIACTHHBL.

[ToMuMO HarpeBaTe/IbHBIX 3/]1€MEHTOB OTKPBLITOrO THMNA HCIOJb3YIOT-
€A TaK HAa3bIBaeMBIE CTEPXKHEBblE HArPeBAaTe/lbHble 3/eMEHTH U3 BOJb-
(pamuTa, momelnaeMble B MeTaNIHUecKylo TPyOky (puc. V.86). Takoi
HarpeBaTe/NbHBIH 3/J1eMEHT TOMELIAeTCs B HEHTPe MOJIOH MeTa/JIHYeCKOH
TPYGKH, U MeXy HUM M CTEHKaMH TPYOKH HaXOIHTCst 060/104Ka U3 H30-
JISIHOHHOTO Marepuasna. KOHUBI NPOBONHHUKOB 3JeMedTa BLICTYIAIOT
u3 TPyOKH, Kpas KOTOPOH IepMeTH3HPOBaHbl, YTOOL K HHM HE UMEJH

Puc. V.86. HarpeBartenpHH# 3ie-
MEHT, NpUMeHsIeMbIl B 3JIEKTPOIJIH-
Tax. Tako#t HarpeBaTeJibHHI# 3Je-
MEHT IoMellaeTcss BHYTPH CIH-
panbHOM MeTalaH4yecKo# TPYOKH M
BLINIOJIHAIETCS B BHOE CTEPXKHA H3
BoabdpaMHuTa.
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gomomka

Tepmo-
peSYAAMop

Bb1800s1

Puc. V.87. ApToMaTHueckmit 3JekTpo- Puc. V.88. DnekTpuueckas cxema
YyTIOL € PeryJHpOBKOH TeMIlepaTypHI. yTIora.
HarpeBarenbHEIl 3/1eMeHT pasMelnaercs

y OCHOBaHH$ yTiOra.

JocTyna Bjara u Bosayx. [locme toro Kak TpyOkKa repMeTH3HpOBaHa,
ell MPUAAIOT HYXKHYIO GOpMY; TaK, HampuMmep, B HEKOTOPhIX 3JEKTpO-
NJIUTAaX NPUMEHSAIOTCS] 3/JeKTPOHArpeBaTe/NbHble 3JIEMEHTHl B BHJE CNH-
panu. B yTiorax crepxHeBO# 3/eMEHT NOMEIIAeTCsl Y OCHOBAHUS yTiora
B clelnuaibHoM KaHazte (puc. V.87).

DiieMeHTHl, co3jatoniye GoJiee BHICOKYIO TEMIEPATYPY, BBLINOJIHSIIOTCS
B BHJIe CTEDKHeH, TOCKOJIbKY HX MOXHO MOMECTHTb MHOTO GJmKe K TOH
NOBEPXHOCTH, KOTOPYIO HY3KHO HarpeBarb. lleficTBue Baard u BO3NyXa
He BBI3bIBAET NOBPEXKJEHHS TAKHX 3JEMEHTOB.

PeryarpoBka TemnepaTypbl. B Takux OLITOBLHIX 3JeKTporpubopax,
KaK 3/eKTPHYeCKHe oflessa, 3JeKTPOCYIIM/IKH, BadedbHHIB U YTIOTH,
IPHUMEHSIOTCSl aBTOMaTHUeCKHe PeryJ/ATOPEl TeMIepaTypel. DTH PEryJs-
TOPB! 3aMBIKAIOT U PasMBLIKAIOT 3JEKTPUYECKYIO Lienb, 00ecreuynuBasi TeM
caMbIM 33/laHHYIO TeMnepaTypy. PeryasTopami oObIUHO CayKaT Oume-
TaJIJIMYECKHE 2JIeMEHTH], TIOMellleHHble BHYTPb HAarpeBaTesNbHOro Mpu6o-
pa. bumMeraniuueckuil 3/ieMeHT BHINOJHSIET POJb aBTOMATHUECKOTO Bbl-
KJII04aresas, COeJUHEeHHOTO NOC/e0BaTeJbHO C HarpeBare/bHBIM 3Je-
MeHTOM. Koria HarpeBaTe/bHBIH 3JIEMEHT CTAHOBUTCH TOPSYHM, OH
OTZAAaeT TeIUIO, HarpeBaoilee GuMeTaNanyecKuit asement. Ilpu stom Gu-
MeTaJIM4ecKas IoJlocka paciuupsiercss ¥ Buirubaercsa. Korzna B pesyJib-
Tare Harpesa TeMIepaTypa CTAHOBUTCA JOCTATOUHO BLICOKOH, GumeTal-
Jin4yecKasl I0J0CKa pa3MBIKaeT KOHTAKT U pasphiBaeT Lelb. Ecau Harpe-
BaTeJbHBIH 2JEMEHT OXJa)IaeTcs, TO ero TeMIepaTrypa CHUXKAaeTcs U
fuMeTa/lIMUecKasi T0JIOCKa CyxKaeTcd M BeIpAMJasercs. Ilpu atom
SJIeKTpUUYeCcKas IeNnb 3aMbIKaeTcsl M HarpeBaTe/NbHBIH 3JeMeHT CHOBa
BBIIEISET TEMJIO.

IIpoBepka aneKTpoHarpeBatedbHbIX NpuOOpoB. Ils1 NpoBepKU Harpe-
BaTeJIbHbIX 3JEMEHTOB 3JIEKTPONPUOOPOB MOXKHO BOCHO/IL30BATbCA OCBe-
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TUTENILHON JaMno#, BKJOYAeMOH MOC/IeN0BATENbHO € I[IPOBEPSEMbIM
npubopoM. Takoe ucnbITaTe/1bHOE YCTPOHCTBO MHOTJA HA3LIBAIOT MPH-
GopoM 4151 o6HapykeHHss O6PbIBOB. OH COCTOMT M3 JEKTPOLIHYypa CO
IUTence/bHOH BHJKOH JJ/151 MOAKJ/IOUEHUS K CeTH MepeMeHHOro TOoKa Ha-
npsikenueM 127 unn 220 6 u ocBeTUTEbHON MaMmbl. Jlamma npucoennHe-
Ha K IIHYpy TakuMm o6pasoM, 4TO OCTAa:0TCsl CBOGOJHBIMH IBa HCIHITA-
TeJbHBIX KoHuUa (pic. V.89).

[rencenbHast BUJIKa BCTaBAAETCS B PO3ETKY, M, €CJAH fABA HCIbl-
TaTe/IbEBIX KOHILA KacaloTcs APYT ApyTra, 3jeKTpuueckas LeNb JamIlbl
OKa3bIBAETCs 3aMKHYTOH M Jamna 3aropaercs. [us Toro 4toObl npoBe-
PUTb, HET JIM OGpbiBa B HarpeBATEJNbHOM 3JEMEHTE, OJHHM KOHLIOM HC-
NbITATENBHOTO MPUGOpPa HYKHO KOCHYTBCA OJHOTO 3a)<MMa Harpesa-
TeJILHOTO npuopa W OAHOBPEMEHHO APYT'HM KOHLOM — BTOPOTO €ro
saxuma (puc. V.89).

BaxHo, uTOGH NOpH TPOBEpPKe 3JeKTpornputopa HCHBITaTeNbHbIE
KOHLEl He Kacajuchk ApYyT Apyra. Ecam jamna npu mpoBepKe He 3aro-
paeTcs, TO 9TO 03HAYaeT, YTO JUGO Neperopes HarpeBare/abHbIA 3/1eMEHT,
160 uMeeTcs1 o6puLIB B Hype. Ecu samna 3aropaercsi, 3HaUUT 3JEKT-
pHYecKasl uenb B WCIPABHOCTH M HarpeBaresbHbll ajeMeHT paboTo-
CII0CO0EH.

OGHnapyKeHHe KOPOTKOro 3aMblKaHusi ¢ Kopmycom. Ec/ju ofuH H3
5JIEKTPUYECKHX NPOBOMOB KacaeTcs Kopmyca mpuéopa, To TaKOH MpH-
fop ormacHo HCMOMb30BaTh: KOCHYBUIMCH TAKOro nMpuéopa, MOXKHO MOJy-
YUTb JeKTPHUeCKUH yaap. s mpoBepKH HalHUUsl KOPOTKHX 3aMblKa-
HHUH MEXIy MPOBOJAOM U KOPIYCOM MOXKHO TaKXKe MPHMEHSITh YCTPOii-
CTBO /151 OOHapyKeHHsi 0OpbBOB. OXUH M3 HCIHTATENbHbIX KOHLOB
B 3TOM cCJydae UPHKJAIBIBAIOT K OGOMM 3a)KUMaM 3JeKTponpubopa,
a IPYruM KOHIIOM KacaloTcsl ero Kopnyca. Ecau jammna saxuraercs, 310
YKasbpiBaeT Ha TO, UTO HarpeBaTeJbHBIH 3JeMEHT H KOPHYC COeJHHEHB

Puc. V.89. [lans Toro 4To6GH ONpPefeUTh, HET J¥ OGPHBA B Harpee

BaTeJbHOM 3/JeMeHTe 3JEeKTPOYTIOra, MOXKHO HCIIOJb30BATh CaMO-

IeJbHbIH HCNLTaTeNbHBI  Npu6op (KOHTPOJBHYW JaMny) Ads
o6HapyKCHHSl OOPBIBOB.
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Puc. V.90. das toro 4To66l NpPOBEPHTb, HET JH B 3JeKTpPOBa-

¢desbHHIlE OMACHLEIX 3aMBIKAHHA MeX1y OTIAeJNbHBHIMH BHTKaMH Ha-

rpeBaTeJIbHOTO 3JIEMEHTa H KOPNycoM NpHGOpa, MOXKHO BOCIOJb30+
BAThCs HCIEITATEJNbHEIM NPHGOPOM A5l OGHApyKeHHs OGDHIBOB.

Puc. V.91. Ucnurarenbnbit npuGop Anst 0o6Hapy»KeHHA OGPLHIBOB
NpUMeHsieTcs H AJs NPOBEPKH NENOCTH 3JEKTPOWHYpa.

Puc. V.92. TIpn noMolu HCNLITATENBHOrO NpHGOpa A5 oGHapyKe-
HHsl OGPLIBOB MOXHO HAWTH KODOTKOE 3aMEIKAHHWE HJIH OGPHLIB.
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Mexny co6oit. Uro6rr ofecniednTs 6e30MacHOCTL O6palieHHs ¢ 3JeKTPO-
npu6opoM, HeoGXOAMMO YCTPAHHTb B HEM BCe 3aMbIKaHMsi Ha KOPMyC.

Mpoeepka wnypa HarpeBaTeabHoro mpuGopa. Ilomyctum, 49to B pe-
3yJbTaTe MPOBEPKH GLITOBOTO 3JEKTPONPUOGOpA MpPH MOMOILH HCHLITA-
TEJBHOTO YCTPOHCTB2 H/Isi OOHApYXeHHs OOPHIBOB yCTAHOBJIEHO, YTO
B HEM HMeeTCsl OOpbIB HJH KOPOTKOE 3aMblKaHHe Ha Kopiyc. B atom
clyyae HeOGXOAMMO ONMPENENHTb MEeCTO HEHCIPABHOCTH. BOJIBIIHMHCTBO
HEHCIIPAaBHOCTEH B MEPEHOCHBIX 3JEKTPONPHOCPAX, TaKHX, HaNpUMeEp,
KaK 3JeKTPOYTIOrH, Bade]bHHLBl, O6GOrpeBaTe/bHble YyCTPOHCTBA H
T. I., BO3HHKAIOT H3-3a OGpBIBA MpOBOAa B aJjeKTpoumnype. Ms3-3a mno-
CTOSIHHBIX M3IHOOB 3THX WIHYPOB B HUX MepeTHpaioTcs mposoia. [pu
MpORePKe [HYP CJIeAyeT OTCOENHHHTb OT HarpeBaTeNbHOro npuéopa.
C momolibio  KOHTPOJNBLHOH J1aMnbl HEOGXOAHMO ONpeNe/HThb, UMEETCs
A4 O06pbIB B Ka)KIOM [POBOJE IIHYPa H HET JIH KOPOTKOILO 3aMbIKaHHs
Mex1y nposofamu. Ecin B pesy/abTaTe NPoBePKH 06HApPy:KHBAETCs JIO-
6asi M3 THX HEHCNPABHOCTEH, TO IIHYP CJENYeT OTPEMOHTHUPOBATL WJIH
3aMEHHTb HOBHIM.

Mposepka aekTpoHarpeeaTeJbHOro ajementa. [1puioxure HcnbiTa-
TeJbHblE KOHIUB K JABYM 3aXHMaM HarpeBare/bHOrO  3JeMeHTa
(puc. V.92). Ecay naMna He 3aTOPHTCA, TO yKaxeT Ha OGPLIB B Harpe-
BaTeJIbHOM 3/eMeHTe. [leperopeBiune HarpeBaTe/bHLIE 3JEMEHTH 0O0Jb-
IIMHCTBA 3JIEKTPONPHGOPOB IepeMoTaTh 3aTpyAHUTeNbHO. [losTomy
TAKOH 3JIEMEHT HYXKHO yIaJHTb M BMECTO HEro BCTABHTb HOBBI.

MHTEPECHBIE CAMOJEJNIKM U 3ALOAHUSA

1. UcnbiTatenbHelt npubop

HEO6XO,HI/IMI:1€ MaTepHaJdbl B JIeTajln:

He6oapmasi KOpo6Ka U3 MJAACTMACCH o o & v o & 4 o o
HeonoBaa asammouka tuma MH-3 . . . . . . .., . ...
PesunoBasi wusonupyiomas maiéa . .
Kougencarop 0,1 mxp, 2006 . . . . . .

1
1
1
KonTaKTHBIE THe3lia ¢ KOPNYCOM H3 H30JNALHGHHOrO MmaTepuasa 2
MsonupoBanHble KOHTAKTHEE MTHOTH AN KCHBITATEJbHOIO KOHIA 2
IlpoBon A/si WCNBITATENBLHBIX KOHIOB . . . , o 4+ o 4 & ., . 1M
DNeKTPOmHYp ¢ Auamerpom mpesoia 1 mm . . . . . . . . . 2m
IrencenbHas BRAKA . . + » o « o o « v v v v v o v v o1
HsonupoBaHuble HAKOHEUHHMKH JJIi WCHBITaTeJLHOrO KoHLA 2

HenwiTatenbHEH npuGop Ans o6Hapy:KeHHsi OGpLIBOB, YIIOMHUHAB-
muiica BbIIe, HOX0XK Ha HCIbITaTe/1bHbIE IPHOOPHI, HCIOb3YEMBIE B Ma-
CTepPCKMX MO PEeMOHTY GbITOBBIX 3JeKTpompuoopoB. OpHako B CBs3H
C T€M, YTO 3a:KHMbI JIaMIIOBOTO [IAaTPOHA B TAKOM NPHGOPE HAXOAATCS NOJ
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Wryp "
¢ Busxod Puc. V.93. CamomenbHBI HCOBHITaTENb-
HBe NpHGOp IAst o6HapyKeHHS OGPHIBOB

(co cHATOH KpHILIKOM).

Kpennenue
wHYypa

Koxdewcamop §
ol

Heonoban
AaAMRO9IKA

L~

™S~

Pesunobas
npoknadka

Puc. V.94. Co6pauHbllf HCHBH-

KoHmaKmusie TareJibHBIA npuéop.

lnacmmacecoBeid KonbYa

Kopnyc

Hamnpsi)KeHHeM, INKOJbHUKaM IPHUMEHATb ero He pekoMmeHayercs. Huxe
JIaHO ONHCAHHE KOMIAKTHOTC HCIBITaTeNbHOTo npHbopa. C ero nomoiiso
MOKHO IIPOBEPSITh OTCYTCTBHE OGPHIBOB B CXeMaX M JeTalfAX C CONPOTHB-
aenueM Bmoth 10 200 000 oxm.

BoseMuTe mIacTMaccoByl0 KOpPOOKY, He CJAMIIKOM 060JbLIYIO, IO-
CKOJIbKY B Hell pasMecTsTCs JIHIlIb KOHAEHCATOP M KOHTAKTHBIE THe3Ja.
Ha puc. V.93 nsobpaxkena kopobka npubopa BeicOTOR 16 mm, mupuHOii
32 mm u pauno#t 64 mm. B KphiKe KOPOOKH NPOCBEPJHTE OTBEPCTHE
[OJ Pe3HHOBYIO madby. s BBojAa WIHYpa H yCTAHOBKM KOHTAKTHBIX
THe3Jl TPOCBEPJIHTE OTBEPCTHS AUAMETPOM 6 MM B DPACIOJNONKEHHBIX APYT
IPOTHB JIpyra KOPOTKHX GOKOBHIX CTeHKaX. BcTaBbTe B OTBepCTHE, TPO-
CBEpJIEHHOE B KpHILIKE, pPe3nHOBylo waiby. B orBepcrie miaii6ul men-
JIEHHO U 63 CHJIbHOTO HaXKMMa BBEJHTE HEOHOBYIO JIaMIIOUKY Tak, YTOGHI
ee KOHell BHICTYTaJ] M3 KOpoOGKU NmpumepHO Ha 3 mm. B 1Ba gapyrux or-
BEPCTHs, PACHOJIOKEHHBIX Ha OfHOIN GOKOBOH CT€LKe, BCTaBbTe I'HE3Ja,
a yepe3 IPOTHBONOJIOXKHBEIE HM OTBEpPCTHS NPONYyCTHTe IIHYP. Brimos-
HuTe HeoGXOIHUMbIE coeHeHHs 110 puc. V.93. HakoHeuHHKH AJ51 HCIbI-
TaT1e/IbHBIX KOHIIOB MOXKHO H3TOTOBHUTH M3 (UOPOBBLIX CTepKHEH M I'BO3-
nefl. Ha ofHUX KOHIAX HCHBITATENbHBIX NPOBOJOB 3aKPENNUTE H30JHPO-
BalHble HAKOHEUHUKH, a Ha JPYTHX — IUTHIpeBble KOHTaKTH. BcraBbre
IUTENCEJNbHYIO BUJKY HCIIBITATENBHOTO NpH6GOpa B PO3eTKY CETU Iepe-
MeHHOro Toka 127 uwnn 220 8 ¥ NMPUKOCHUTECh OJHUM HCIBITATENbHBIM
KOHIOM K Jpyromy. Ecau npu sToM HeoHOBasi Jammouyka sipko 3acBe-
THTCS, 3TO O3HAYaeT, UTO UCNIBITATEIbHBIH NPHOOP TOTOB K UCHOJb30Ba-
HHIO /I [IPOBEPKH CXEM.
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2. OneKkTpuyeckan niuTHa

Heo6xonumMeie marepuaJibl U A€Ta/lni

Kacrpionbka eMKOCThIO 0,5 A C KpBHIDKOH . ., . ., . ., . .. 1

AcGecToBHIl Kpyr TOMWKHON 5 mm (anaMeTp ac6ecTOBOro prra
ZNOJKEH GbiTh paBeH BHyTpeHHemy nuame-rpy HCIONb3yeMO#
KacCTPIOJIbKH) . .

Huxpomosmiit npoaon @0 28 oo .. B V2

Hawmorafite cnupanb ¥ pasMecTHTe ee Ha acGecTOBOM Kpyre (HJH
KepaMH4eCKOM OCHOBAHHH).

[loncoennnure cBOGOAHBIE KOHENl MHYpa /s HarpeBaTeNbHBIX NPH-
GOpoB K 3aKMMaM. B [HHIIe KacTPIOJNBKH NMPOCBEpJHTe JBA OTBEPCTHSA
IuaMeTpoM 4 mm Kak pas HANpPOTHB OTBEPCTHIl B HAIPEBATEJILHOM 3J1e-
MeHTe. Kpowme Toro, npocBepJ/iuTe OTBepCTHE B GOKOBOH CTEHKE KaCTpPIOJb-
KH JJIfl YCTAaHOBKH Pe3MHOBOH Waibbl. BeraBbre miaiiGy B 310 OTBepCTHE
¥ BBIBeHTe yepe3 Hee KoHell IHypa. CMOHTHpYiiTe coGpaHHbifi Harpe-
BaTeJbHBLIH 3/eMeHT Ha QHUIE KacTPIOJIbKH, JJIsI Yero BOCHOJb3yHTeCh
IBYMsl TPyOKaMmH, CJYKallUMM B KauecTBe DACNOPOK, M BHHTAMH JJIH-
HOW 76 mm. [lojgcoenHUTE WITENCRAbHYIO BUIKY K mHYypy. [Ipukieiite
KYCOUKH Pe3MHHl K ONOPHBIM TOPLAM HOXeK, YToGbl OHH He MauKasu
CTOJI.

Ecnn 1uTencenbHyo BUIKY 3TOrO 3/7eKTponpubopa BCTaBUTb B PoO-
3eTKY CETH MepeMeHHOro Toka 127 ¢, To mIHTKa GyAeT BhesiTh AocTa-
TOYHO TelJIa, YTOOb! NOJAHHLI K CTOJY COIPeTHIi Koe COXpaHsJ CBOIO
TeMIIeparypy.

Puc. V.95. Camopennuas Puc. V.96. OthenbHble yacTw 3JeKT-
MJIUTKA. PHMYECKOU NJIUTKH.
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Puc. V.98. BcraBbre CTepKeHb MNpHCHOCOGJAeHHS AN HAMOTKH
cnupanu, u3obpaxkeHHOro ua puc. V.97, Mexay ABYMsl LepeBsH-
HBIMH OJacTHHaMH (Kaxpaas wupaHo#t 25 mm u  AnuHok 150 mm)
Tak, 4To6bl KOHEIL CTePKHsI BRICTYNAaJ U3 HHX npumepuo Ha 10 mm.
3axMuTe AepeBsAHHBIE NJIACTHHB B THCKAX, HO HE CJHMIIKOM CHJBHO,
a Tak, 4ToOHl CTEPKEHb MOXKHO OblIO 6Bl JIErKO IPOBOPAYUBATBL PY-
Ko#l 3a pyKoATKy. BcraBbTe KoHell HHXPOMOBOro NpoBoja B Mpo-
pe3b, cAeNaHHYI Ha KoHIe GDOH30BOTO CTEPIKHS, M MeAJEHHO M0-
BOpauuBafiTe CrepX)eHb 32 PYKOATKY [0 TeX NOp, MOKa BUTKH Npo-
BOJa He JOHAYT A0 JepeBsHHBIX MaacTHH. Hamorky HarpeBaress-
HOT'O 3JeMEHTa NOJIXKHBl BeCTH JBa YesJOBeKd: OJHH TOBOpPauyHu-
BaeT CTepKeHb 3a PYKOSITKY, a APYrofl mojaer npoBox. ast Toro
yTOGHEl BHTKH NPOBOAA ObIIM HAMOTAHH Ha CTE€PKeHb JOCTATOYHO
IJIOTIIO, NPH HAMOTKE NPOBOJ JOJKeH GHTh narsaHyt. Kak Tonbko
HaMaTbiBaeMble BHTKM JOCTHFHYT JepeBsSHIIBIX [JacTHH, Nogada
CTEPIKHST TNPU HAMOTKe OyJeT OCYIIECTBASTLCS aBTOMATHUYECKH O
TCX IIOp, NOKa BECh NPOBOJ He OKaxKeTCS HAMOTAHHBIM Ha CTEPKEHb.

KoHTponbHble Bonpocs!

1. Kakoit npoBoj HCNO/Jb3yeTCs B HAarpeBaTeJbLHOM 3JEMEHTE?

2. O6bsiciuTe, Kak JeHCTByeT TemaoBofl peryJsatop B ajekTponpubopax.

3. Hapucyiite cxemy ucnbitatesibHOro npubopa ajs o6HapyxkeHus: 06PHIBOB.

4, Kak ¢ nomompeio HCOHITaTENBLHOTrO NMpubopa mjasi oGHAPYXKeHHS OOPLIBOB
MOXKHO OGHADYKHTb HEHCIPABHOCTh HArpeBaTesbHOrO 3JeMeHTa?

5. O6BscHHUTe, KaK C NOMOLLbIO HCOBITATeNbHOrO NpuGopa Ajs 0GHAPYKEHHSA
0GpEIBOB ONpEAe/HTL, HMEeTCs JIH B NPoBepsdeMOM npubope XOPOTKOE 3aMbiKaHHe

Ha Kopnyc.
6. B xakoMm mecre anexTpornprbopa yame BCero BO3HHKAIOT HEHUCIPaBHOCTH?

22. SNEKTPOABUT ATEJTb

Hasnauenne anekTpoaBuratenst. KoOHCTpyKuus 3/J€KTpPOIABUTa-
Te/si BeCbMa CXO[HA ¢ KOHCTDYKLKeH anektporeneparopa. Kak u B re-
HepaTope, B 3JEKTPOABHTAaTeNe HMeeTcs SIKOPh M OGMOTKH BO36yKie-
HUA. DJIEKTPOJABUTATENH HCIOJNb3YIOTCS B BEHTHJISITOPAX, XOJOAHJIBbHU-
Kax, WBeHHbIX MalMHaX, NblIeCOcaX, CTHPa/IbHBIX MALIMHAX, TOKAPHbIX
CTaHKaX, UHPKYJ/SAPHBIX [HJIaX, KHHOIPOEKTOpax u T. M.
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YcaoBaoe o603HaueHHe
3JIeKTPOABHraTeN st

ABueamens

[lpunuun paGoTbl NPOCTeHINEro 2JeKTPOABUratTesl MOCTOSHHOTO
TOKa. DJIeKTPOABUTaTe/l U TeHepaTophl BO MHOTHX OTHOLIEHHAX BecbMa
CXOHBl, U B HEKOTOPbIX C/AydyasxX reHepaTopsl MOTYT HCIOJb30BaThCS
B KauecTBe JBWraTeJell, a JBUTaTeJd — B KauecTBe TeHepaToOpoOB.
B § 8 u 16 otMeuasoch, 4TO reHEpaTop CO3/1aeT TOK, KOI/a ero mpoBoJIoy-
Hasl KaTyllKa BpaulaeTcsl B MarHuTHoMm noJse. [lpocreiimuuii reHeparop
MOXKHO IIPEBPAaTUTh B IBHraTe/b, IPeoOpPa3yIOIHUil 3JIeKTPUUECKYIO SHEP-
THIO B MeXaHH4eckylo. 15 3Toro cieayeT MOACOEUHHUTE K LIeTKaM 6a-
Tapelo TaK, KaK MoKasaHo Ha puc. V.99. Uepes oOMOTKH fKOpsi NPOXO-
IUT TOK. Kaxnplil 3/71€eKTPOMarHUT MMEET CEeBEPHBIH H IOXKHBIA MOJIOC,
CJIeIOBaTe/IbHO H IKOPb UMEET CeBepHLIH M I0XKHBI MOJIoC.

[IleTka, paclojioXKeHHas C JIeBOH CTOPOHBI, COENHHSAETCS C OTpHIla-
TENbHBIM 3a)XKUMOM 6aTaped, H TOK HPOXOAHT TakK, YTO OJHA CTOPOHA
SIKOPSl CTAaHOBHTCA CEBEPHLIM IIOJIOCOM, a Ipyraa — roxHbmM. [lleTka
CIIpaBa COEIHHACTCS C IOJIOKUTENbHBIM 32:KUMOM Gatapen. Takum 06-
pasoM, CeBepHbLIH MOJMIOC AKOPS PacloJ/ioKeH PSLOM C CEBEPHBIM MOJI0-
COM MarHuTa, a I0XKHbIH MOJIOC SKOPS — PSJOM C IOXKHBIM I10JII0COM
MarHHuTa. \

Bnaronapsa OTTaJKHBaHMIO OJHOUMEHHBIX MATHUTHBIX [IOJIIOCOB
SIKOPb HauuHaeT BpawiaTtbesd. [Ipu BpaiuieHHH sIKOpS €ro CeBEpHBIH Mo-
JIIOC TIPUTATHBAETCSA K IXKHOMY MoJocy marHurta. [lepen tem Kak mpo-
UCXOIUT CO/IHKEHHUE TI0MIOCOB B pe3y/ibTaTe HX B3aUMHOTO NPHTSAXKEHHS,
NpU MOMOILIH KOJIIEKTOpa M3MeHsieTcsl MOJIsipHOCTh sikopsi. CHOBa pas-
HOMMEHHBIe [0JII0Ca OTTaKHUBAIOT APYT ApYyTra, U BpalleHHe SKops Mpo-
nomxkaercs (puc. V.100 u V.101). HanpaBieHue ABHXKEHHS MPOBOJ-
HHKa C TOKOM B MarHUTHOM NOJie ONpelensieTcss NpPaBUIOM JEeBOI pYKH
(puc. V.102).

JlBurareqn ¢ oGMOTKaMH BO3GYKJEHHS, CJAyKAUMMH B KauecCTBe
9JIEKTPOMATHUTOB. BMeCTO MOCTOSIHHOTO MarHUTa AJIsl CO3JaHHA MarHuT-
HOTO TOJsi OGBIYHO HCIOMB3YIOT 3jeKTpoMarHuTsl. Ha puc. V.103 u
V.104 nmokaszaHo, 4TO OOMOTKH BO30YKAEHHS MOXKHO COEIHHUTb C KO-
peM Kak Ioc/efoBaTelbHO, TaK U MapalliesqbHo.

SIkopb ¢ HECKOJIbKUMH 00MOTKaMu. 115t TOr0 YTOOk! YBEJIHUHTb KO3(-
(bULIMEHT ITO0JIE3HOTO JeHCTBUS 3JEKTPOABUTaTeNs, Ha OJHOM fIKOpe pas-
MEILLalOT HeCcKOJbKO OOMOTOK. B 3ToM ciydae MPHMEHSIOT KOJJIEKTOP
C COOTBETCTBYIOIIMM YHCJIOM CeKIHH, OOecleYUBAIOUX MOOYepeaHoe
MOJKJIOUEHHE KaKA0H oOMOTKH. Buarojaps 2ToMy LIETKHM IOCTOSHHO
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Puc. V.99. Slkopp HauuHaer Bpamarncs

H3-32 OTTAJKUBAHUS OJHOMMEHHBIX IO-

JIIOCOB CaMOToO AKOPs W Maruura, BO3-
6y:xaalowero noJe.

Puc. V.100. SIxopb MoBepHYJICS HACTONb-
KO, 4TO OH OKas3ajcs B TAaKOM I0JI0Ke-
HHUH, KOTJa Pa3HOMMEHHBIE MNOJIOCA MpHU-
TaruBaior Apyr ppyra. Kosnekrop mno-
BOpaAuMBaeTCsl BMECTE C SKOPEM.

Puc. V.10l. B naunwii MoMmenT noasp-

HOCTb SIKODSI H3MElleHa KOJJIEKTOPOM TaK,

YTO ONIOMMEHHEIC [OJIOCa CHOBA OTTaM-
KHB2IOT APYr Apyra.

20)



Hanpabrenue
dBuwerus
npoBodHuxa

HanpaBrenue
nosa

Puc. V.102. IlpaBuno neBo#t pykn. Boabmoin
najelu yKa3blBaeT HanpaBJieHHe IBHXKEHHS Npo-
BOAHHKAa C TOKOM B MarHHTHOM IIOJe.

Puc. V.103. dnektponsurarens, y Puc. V.104. daekTpoaBHrarenb, y

KoTOporo oG6MOTKa BO36YyXKAeHHS KOoToporo 0OGMOTKa BO36yXIeHHS

coellHHEHAa  TOCJEeN0BATeJbHO C coefMHeHa C SIKODHO# OGMOTKO#H
SIKOPHO# OGMOTKO1, napajesnbHo.

208



Puc. V.105. SIkopr 3/MeKTPOABHrare/si, Ha

KOTOPOM  BHAHBI IJIAaCTHHHE  KOJIJIEKTOpa.

TlnacTHHEl H30MHpOBaHbH APYr OT ApYyra u

COeHHEHbl C PA3JHYHBIMH SIKOPHBIMH OGMOT-
KaMH.

HaXOAATCSI B KOHTaKTe C TOH OOMOTKOMH, moJioca KOTOPOH B JaHHBIHA
MOMEHT PACII0JIOXKEeHbl HEMOCPEACTBEHHO MEXY II0MI0CaMK OOMOTKH BO3-
GyKIeHHus, CO3Jalollell OCHOBHOE MOJIe.

IIpumeHenne 3aeKTpoiBHrareseil NepeMeHHOro Toka. Hekoropeie
5JIEKTPOJIBUTATEI MOTYT paboTaTh KaK Ha [OCTOSIHHOM, TAaK U Ha Iepe-
MeHHOM ToKe. KoJJIeKTOpHbIE JBHraTeNd, B KOTOPBLIX IIOJIE CO3JAeTCs
C TIOMOIIBIO 3JIEKTPOMATHHTA, PabOTalOT KaK Ha MOCTOSIHHOM, Tak U Ha
nepeMeHHOM ToKe. Korja 3TH JBHTarte/IM NMHTAIOTCS [IEPEMEHHBIM TOKOM,
HanpasJ/ieHHe MarHUTHOTO II0JISI HelIPEePBIBHO H3MEHSeTCs KakK B SIKOpe,
TaK U B 06MOTKax Bo36yxaeHus. [Tocko/bKy HanpasJieHye TOKOB B SIKO-
pe U 0oOMOTKax BO3GYKAEHHs H3MeHseTCs OJJHOBPEMEHHO, MOJISIPHOCTD
SIKOPSI U 9THX OOMOTOK TaK¥Ke MEHsSIeTCS COOTBETCTBYIOUIUM OGPa3oM.
Korza onuH U3 nosocoB 0OGMOTKH BO30YKIEeHHS SIBJISIETCS CEBEPHBIM, TO
OMmKafIIH K HeMy TIO/IOC IKOPS Tak:Ke OyJeT CeBEPHLIM, U 9TH MOJ0Ca
GyAyT OTTanKuBaTh ApYT Apyra. Koraa HanpaB/jeHue ToKa U3MeHsETCs,
3TOT II0JIIOC OOMOTKH BO30Y2KIEHHS CTAHOBHUTCS IOXKHLIM, OJHAKO OJHO-
BPEMEHHO G/IHKaiIIuil K HeMY TOJIIOC KOS TaKKe CTAHOBUTCS I0XKHBIM,
U o6a 3TH ToJIoca NPOJOJIKAIOT OTTAJKHBATh IPYT Apyra.

PeMOHT yHuBepcajabHOTO 3/eKTpojaBsuratensi. HeGoJbuine aJjekTpo-
JBUTaTe/H, pacCyMTaHHble HA PAabOTy KaK Ha MOCTOSIHHOM, TaK U Ha Ile-
PEMEHHOM TOKE, Ha3blBAIOTCA YHHMBEpCalbHbIMH. B 3THX 3JIeKTPOIBH-

rareqigXx oOMOTKa BO30OYXKIEHHS CO-
elHHeHa IIOCJelOBATeJbHO C  AKOD-
HOH OOMOTKOH, KaK 3TO II0Ka3aHO Ha
puc. V.103. HeGosbmme 3/eKTPOABH-
raTeJii TAaKOro THIA MPHUMEHATCH B
nbliecocax, BEHTU/ISTOpAX, UIBEHHBIX
MawWKrHax U B APYTHUX 3/1€KTPOOLITOBLIX
npudopax.

Puc. V.106. Ynanenue crepunxcsi IETOK H3
3MI€KTPOABHI aTe s, yCTAHOBJIEH HOTO B LBefi-
HOH MaluHHe,

8 3ax. 2618 209
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Puc.

V.107. TIpOMBIIIEHHOCTh BHINYCKAeT 3JEKTPOJBHIA-

TE€JH MHOIHX

THIIOPa3MepoB.

Puc.  V.108.  AcunxpoHHbit

3JeKTPOABUraTens paGoTaer Ha

nepeMeHHOM TOKE W He HMeer
IIETOK U KOJJIEKTOpa.

Puc. V.109. Porop B dopme 6Ge-
nuybeil Kaetku. Ou GyfeT uMeTh
TaKoil BHA, ecad oOpasymowue
€ro MeJHble CTEPXKHH H3BJedb
U3 [asoB CepleYHHKa poTOpa,
HabpaHHOro U3 CTAJbHBIX [Jia-
CTHH, 4 BHOBb co6parb.



Yro/bHbIE HIETKH B YHHBEPCANbHLIX 3JEKTPOJABUTaTENAX B XOIE K-
CIUIyaTaluyu MOCTENeHHO CTHPAIOTCs, W HAcTynaeT MOMEHT, KOrja HX
Heo6Xx0AuMO cMeHUTb. [lepell cMeHOH LIeTOK caefyeT 06si3aTeNbHO OT-
KJIIOYUTH 3JIEKTPONnpHGOp OT ceTH. BHOBL BeTaB/isieMble MIETKH JOJMKHEBL
OLITH TOTO 2Ke THIIa U pa3Mepa, YTO M YCTAHOBJIEHHBIE 3aBOJOM-H3IOTO-
BUTENEM 3JeKTponpubopa. Crapele METKH MOXKHO yAaIHTh, BHIBUHTHB
BUHTHl IETKOJep2KaTeJel, pAacloO/OXKeHHBIX B KOpNyce J[BUraTessl
(puc. V.106). BunT, BBHHYUMBaeMbli B MIEeTKOJEp:KaTe/lb, OKAa3LIBAET
JaBJleHHe Ha NPYXKHHY, yIePKHBAIOILYIO IETKY B KOHTAKTE C IIIACTH-
HOH KOJIJIEKTOpA.

KosiekTop ssekrpoaBUraTesell NepuojHueckKu Heo0X0AUMO YHCTHTD.
Jlis uncTky TpebyeTcs pa3bupaTh ABuraressb. [Ipu pasGopke aBurarens
IETKH HYXKHO BHLIHMMATb, HHAYE HX MOXHO MOBpPeAuTb. UHCTAT KOJ-
JIEKTOp OYeHb TOHKOH HaxJIauyHOoH Oymaroil no Giecka.

B HeKOTOpHIX ABHraTeNIsiX MUMEIOTCS OTBEPCTHS AJIs 3aJMBKH MacJ/a.
Macsio cienyer ucnosb3oBaTh BeChMa 9KOHOMHO H He JONYCKATb €ro
HonajaHus Ha MIETKH M ILIACTHHBI KOJJIEKTOPA.

AcunxpoHHble aseKTpoaBuraTean. HauGomee pacmpocTpaHeHHBIM
THIIOM 3JIEKTPOJIBUTaTelsl, paboTaIOLIero Ha ePEMEHHOM TOKE, SIBJSIETCS
ACHHXDOHHBIY JiBUrarejb. Takue JABHraTeNd HCIOJB3YIOT B XOJOIHJIb-
HUKaX, BeHTU/IATOPaX, CTHPAJAbHLIX MaIIMHAX ¥ BO MHOTMX APYTHX Ma-
mwuHax ¥ ycrpoiictBax. OHH paboTalOT Ha NMEpeMEeHHOM TOKe, M B HHX
HeT KOJIJIeKTOpa U IMIeTOK.

AcHHXPOHHBI JBUraTelb COCTOUT M3 JABYX OCHOBHBLIX 4acTeH: CTATo-
pa ¢ CHCTeMOl HemoABHKHBIX OOMOTOK, HAMOTAHHBIX Ha KOpHyce JBH-
ratejisi, ¥ pOTOpa, BpAIAIOLIETOCT MEXAY MOJMIOCAMH  CTaTopa
(puc. V.108). Porop HaOpaH U3 CTaJbHBIX MVIACTHH C [1a3aMH, B KOTOPHIE
3aKJaJbIBalOTCs MefHble CTepKHU. KOHIb MEIHBIX CTepKHEH, 3a/10KeH-
HbIX B Ma3bl CTAJbHOTO CEPAEYHHKA, COENMHEHbl MeXKAy COGOH JBYMs
MeJHEIMH KOJibllaMH. POTOp TaKOrO THHAa Has3biBaercs «GeHUYbHM» KO-
Jecom (puc. V.109). Cratop nono6HO nepBHYHOIH O0GMOTKE TpaHcopMma-
TOpa HaBOJAUT TOK B POTOpeE.

Korna marsutHoe moJie cTaTtopa HaBOJUT TOK B MeIHBIX CTEPIKHAX
poTopa, MOCJIeNHUH MpeBpaulaeTcsd B 3JeKTPOMArHUT. MarHuTHoe moJie
cTaTopa B3aHMOJEHCTBYET C MarHUTHEIM MoJieM poTopa. B pesysbrare
atoro porop Bpaimaercsi. OCHOBHOE NPEHMYINECTBO [ABUraTe/si ACHHX-
POHHOTO THIA CBS3aHO C TEM, YTO Y HEro HEeT HH LIETOK, HH KOJIJIEKTOPA.
Takoil nBuraresb fBJseTCA BeCbMa HaJeXKHEBIM.

3anyck acunuxpoHHoro Asurarteasi. Ijis Toro 4toGel poTop Hayanl
BpalaThCsi, B HEKOTOPBIX THIAX 3JEKTPOABUTaTe el P HMEHSIOT MYCKO-
Boe ycrpoiictBo. HauGosee pacnpocTpaHeH 3anycK acHHXPOHHOTO JBH-
raresisi P MOMOILIH JBYX CTAaTOPHBIX OOMOTOK. OniHa 06MOTKAa Hashl-
Baercsi paGoueii, a apyras — myckoBoll (puc. V.110). Ilyckosas 06-
MOTKa MO3BOJISIET 3allyCTHTb ABHraTtesb, T. €. NMPHBECTH BO BpalleHHEe
ero porop. Korma ckopocTh BpallleHHs! IBHTaTesl IOCTHraeT 3alaHHO
BEJIMYMHEI, NMyCKoBas 06MOTKa OTKJouaercs. Korna myckoBas o6MoTKa
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Puc. V.110. daexrpoasurarenp nNepeMeHHOro TOKa €O CHf-
TOH KDBILIKOH.

OTCOeNlMHEHa, BpallleHHe IBUTaTe/s MoJiepKUBaeTcs paboueil 0GMOTKOM -
ABTOMATHYECKHil BHIK/IIOYATe/Nb, BCTPOEHHBIl B JBHraresb, AEHCTBYET
TaKuM 06pasoM, uTO, KOTJa CKOPOCTh BpAIleHHs POTOpa BO3pacTaeT
KO 3alaHHON BEJMYHHBI, BEIK/JIIOUATEIb PA3phIBaeT Lelb MYyCKOBO# 06-
MoTkd. Korja JBuraresb ocTaHaB/MBaeTCsi, KOHTAKThbl BHIKJIOYATENS
aBTOMATHYECKH 3aMBIKAIOTCS M MyCKOBasi OOMOTKa OKasblBaeTcs CHOBa
MNOJKJIIOYEHHOR K CETH.

MHTEPECHBIE CAMOJAEJIKU

1. DneKTpopBHraTenb

Heo6xoauMele MaTepranbl U JeTanu:

Kyckn xeetw 12 X 126 mum . . o o o o o o ..
Kyckn xectn 12X 48 mm . . . .« o o o o . o oL
CranpHoll xpyrabii crepxens 11,5 um nounoit 64 mm . .
Kycku auctoBoil naTyHu tonmuHol 1,3 mm 10 X 32 mm .

Tlosockn nucTOBOH GpOH3BI AJAS NPYXKHUH ToMHHON 0,4 mm
6 X 28 MM . . ..o e e e e e e e e e e e e e

BponsoBast Tpy6Ka ¢ BHYTPEeHHHM HuameTpoM 6 mm H AJIHBOH
13 mm c TonwuHOM creHKH 0,6 mm . . . . . . . . . .

Kpyrastit Gu6poBuifi crepxerb 6 mm paunoit 13 mm . . .
HepeBsinnoe ocHoBanue 13 X 64 X 76 mm . . . . . . . ..
Hepepsinnbiit 6pycok 10 X 13 X 18 wmm . . . . . . v . . .
Bunt M) 3axuMa JAMBOR 25 mm . . . . . . .. o ..

Karymxka o6morounoro nposoga @6 mm ¢ xaonuarobymaxtol
WK 5MajieBOH M3OJSUHEH . . v « o o o o o o o o o o o 1]

N o=~ NN

N

.

P et et e
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BripexkbTe 1Ba KycKa KeCcTH H IIpo-
CBepJUTe UX TaK, KaK I0Ka3aHO Ha puC.
V.112. DTy KycKH KeCTH NpefHa3HaYEeHbI
I KapKaca KaTyluku Bo3OyxzaeHus. Ha-
JIOKHTe OJIMH KYCOK Ha ApPYrod u cnaskire
X MO KPOMKe B CpelHeHl dYacTH. 3aTeM
COTHMTE JBOMHOH JIUCT W NpHAAfTE eMy
¢opmy, nokasanHywo Ha pucyHke. Ilocie
3TOTO cnasiiiTe 3TH JUCTHL MO KPOMKe B
octaBieiica yactu. O6epHUTE MIOCKUE KO-
Hell H3TOTOBJIEHHOTO KapKaca JJIsi KaTyll-
KM BO30OYXKIEHHAI H30JALHOHHON JIeHTOH
WM TOHKHM KapTOHOM, a MOBePX JIEHTH
WIH KapTOHa HaMOTaiiTe YeTwIpe cJosl 00-
MOTOYHOTO IIPOBOJA.

Puc. V.111. Bnekrpoasura-
TeJb U3 XKeCcTSHOH KOHCEpB-
HOH OaHKH.

B nepeBsinHOM 6pycKe W B JEepeBSIHHOM OCHOBaHHH INPOCBEPJIHTE
OTBEPCTHE JUaMeTPOM 4 MM ¥ C TOMOIbI0 BUHTOB C KPYIVIBIMH T'OJIOB-
KaMH 3aKpeluTe KapKac KaTyIIKH Bo30y:K/JEHUS HA JePEBSHHOM OCHO-

e 35 19 18,18 38

% 3

p4
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34 —

6

e

I

|

Puc. V.112. Heranau u o6uuii B ABAraTens.

13

213



BaHHU. BrIpexbTe U3 3XecTU IBa HeOOJNBUIMX KyCKa IJIst KapKaca sSKops
(puc. V.112) u coasiite ux mo kpomke. BeraBbre B [Cepe/iuHy IKOPHOTO
KapkKaca KPYTJBIH CTaJbHOH cTepxKenb U npunasiiTe ero X Kapkacy.
OGepHuTE SIKOPb H3OJSLHOHHOHA JIEHTOH HJH TOHKHM KapTOHOM H,
HayaB C LieHTpa BOJM3M CTEp:KHs, HAMOTaHTe MO YeThIpe CJI0f 06M0Toq-
HOTO MPOBOJAA C KaXKNOH cTOpoHHI fAKOps. O6e OOMOTKH JOKHEI GHITH
HAMOTaHHLl B OJHOM U TOM Xe HalpaBJeHuH, NpH4YeM Kaxjas o6MOTKa
JO/2KHA HauMHATbCH M 3aKaHYMBAaThbCA y LEHTPA SIKOps, TaK YTOObI
KOHIIbI OOMOTOK MOKHO OBL10 Obl IPUCOEAHHUTh HEOCPEACTBEHHO K KOJI-
NIEKTOPY.

IlpocBepsure orBepcTHe mO OCH  (PUOPOBOTO CTEPIKHHA, YTOOLI OH
IJIOTHO CajWJICs Ha Baj. Paspexbre GPOH3OBYIO TPYOKY BAOAb HA JBE
pasible MOJOBMHEI H HacajuTe Kak/Iylo NOJOBHHY Ha (QHGPOBHI cTep-
JKe€Hb; 3aKpenuTe GPOH30BBIE CEKIUM HA CTep2KHE HECKOJbKHMH BHT-
KaMH NPOYHOH HHTH Ha KaXJOM KoOHUe. HamareiBas HHTB, OTCTymHTe
OT KOHIla GPOH30BOH CEKLHH HACTOIbKO, YTOOBl HUTh He 3aropesach npH
nojfinaike KOHIOB OOMOTKU SIKOpS.

Yxpenure KOMJIEKTOP Ha CTaJbLHOM CTepiKHe PAIOM C SIKODEM TaK,
4yTOGBl LIEJNH B KOJJIEKTOPE HAXOAWJIUCh NO o6eHM CTOPOHAM SIKOpS.
TIpunasiite Kax/pli KOHELl SKOPHOH OOMOTKH K TOH MJIacCTHHe KOJLJIeK-
TOpa, KOTOpasi HaxXOAUTCS Ha TOH ke CTOPOHe Bana. Ilpoceepaure nse
[JIaCTMHKH M3 JIUCTOBOH GPOH3BI, KOTOPHE OYAYT CIAYXKHTb B KauecTBe
NOAIIMIHKUKOB, U MpuiaiiTe um TpeGyemyio ¢opmy. Berabre B mopmun-
HUKHM Basl ¥ 3aKpeNnuTe UX WYypyNamMH Ha AepeBSIHHOM OCHoBaHuH. M3
JINCTOBOH GPOH3HI /151 NPYKUH BEIPEXKbTE JBe LIeTKH, a 3aTeM IpocBep-
JUTe B KaXKJOH U3 HUX [O OTBEPCTHIO, KAaK NIOKAa3aHO Ha pHUCYHKE,

VYcTaHOBHTE IIETKHM HA JePeBSdAHOM OCHOBAHMM MO ONHOHM C KaXKIOH
CTOPOHBI KOJIIEKTOPA U 3aKPemHuTe HX IIypynamH. JlaBleHHe IIETOK Ha
KOJLJIEKTOP JO/KHO OBITh OTPETy/JIMPOBAHO C TAKHM DPacyeToM, 4TOGHI
obecrieuuBaJICs XOPOIIHNH KOHTAKT MY HUMH H KossektopoM. OnHako
3TO JAaBJeHHe He JOJIKHO GHITh CAUIIKOM GOJBIUNM, 4TOGH He 3aTpya-
HATb BpalleHHe SIKOpS.

Ha xoHuax Bajia, BHICTYIAIOIIKX 32 NOAIIMIHYKH, B HENOCPEACTBEH-
HOH G6JIM30CTH OT HHX CJefyeT HanasTb HeGOJbIIHe TafiKy.

CoenuHuTe IBUTATElb C 3aKUMaMH, NPOJIOKHB IO HIKHEH MOBEpX-
HOCTH JepEeBSIHHOTO OCHOBAHHS IIPOBOAA, COEAUHSIOLINE ONHH U3 32XKH-
MOB C WIYPYNOM, KPeNsIIUM LIETKYy K ocHoBaHuio. CoeMHHTE OJMH U3
KOHIIOB KaTyWKH BO36GYXKAEHHUS C INYPYNOM, KPENAIUM K OCHOBAHHIO
apyryio merky. IloacoenvnuTe BTOpOH KOHell KaTYIIKH BO36YKIEHHS
KO BTOpomy 3axuMmy. IIpoBepbTe aBuraresan. Taxoil ABHratesb paccuu-
TaH Ha NMUTaHue OT TpaHcdopmaropa, omucaHHoro Beiue. OpHako oOH
Gyzmer Takxke paboTaTb M OT IPYTHX HCTOYHHKOB NHUTAHUs, TAKHX, Ha-
npuMep, KaK CyXHe 3JIeMeHTHl MM aKKyMyJsaTOpHble Gataped. B 3aBu-
CHMOCTH OT TpeGyeMO#l CKOPOCTH BpallleHHs /151 TUTaHUs Hallero Camo-
AEJIBHOTO S/IEKTPOABHIATENsl MOMHO HCIO/1b30BATh MOCTOSHHOE HAmps-
xenue or 4 jpo 10 6.
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2. Sﬂel{TpO,D,BHI'aTeJ'Ib NepeMeHHOro ToKa

Heob6xoaumple JeTanu ¥ MaTepHaJbL:

CranbHO#l KpyrJbil cTepXeHb @16 mm RiauHOH 25 mm .
Craneuas Jenra 3 X 18 X 280 mm e e
CranbHble KPYrable CTePXHH I3 mm pnunoirt 15 mm .
CranpHofi KPyribifl crepXeHb &3 mm paausoit 90 mm .
Karymka o6Motounoro nposofa 0,5 mm c amanesoit unn
yaTOGyMaxXHOH H30JAUHeR e e e e
®u6poBEe NPOKJAALKH TONMUHONH 1,5 mm u @22 mm .
IlepeBsinnoe ocHoBaHue 13 X 75 X 150 mm . . . . . .
BunThe craapHbie M4 pnmHOMt 25 wmm . . . . . . . . .
Buntht M4 3aMEMa . . .« . . . oe e e e e e

xJion-

ror s/eKTpoABHUTraTeb PaboTaeT co ckopocthio 3600 06/mun. B ot-
JIMYHE OT JBUTaTe/Is INOCTOSHHOTO TOKAa, CHAGXKEHHOTO KOJIJIEKTOPOM M
LIeTKaMH, ABHUraTeJ]b NEPEMEHHOTO TOKA HYKJAAeTCsi B 3amyCKaromieM
yerpofictBe. JlaHHBIA JBUTaTe/b PACCYATAH Ha NMHTaHHE OT TpaHcdOp-
Martopa, omucaHHoro B § 17.

Coraure KycOK CTa/bHOH JIEHTBI TaK, YTOGbI OMHH €e KOHell 06pa3o-
BaJl KOJIBLIO JJUAaMETPOM 65 MM, U 3aTe€M NPOCBEPJIUTE B JIEHTE OTBEPCTHS
cornacHo puc. V.114. OrtBepcTHsi CBepJ/uTe mocepepuHe JjieHThl. [Ipo-
cBepJINTe OTBEPCTHs JHUaMeTPOM 6 mm B leHTpe PHGPOBHIX NPOKAALOK U
HaJleHBTe STH NPOKJAaJKH Ha KOHIIb CTalbHBIX CTepkHeill. Ha sToM 3a-
KaHYMBAeTCs WSTOTOBJEHHE KapPKACOB JUIA KaTylleK BOSGYMKIEHH.

Passenkyiite 0TBEpPCTHE B ONHOH U3 NPOKIIAJIOK, yCTaHABINBAEMON Ha
KOHILAX KaXKIOTo KapkKaca KaTyIKH BO30YKJIeHHsl, YTOGb BHHT, KOTO-
pbIM OHA KDENMHTCS MO MEeCTy, OblI 3alOJIMUO C MOBEPXHOCTHIO MPO-
knaaku (puc. V.113). Hamoralite Ha Kapkacel KaTymek Bo3GyxIeHHs
IeCTh CJI0EB OGMOTOYHOTO MPOBOAA H NPUKPENHTE H3TOTOBJIEHHBIE Ka-
TYIIKH K CTaHHHE CTaTopa IPY IOMOLIM BHHTOB U TaeK.

BpeMeHHO COeIHHHTe Mexk]y COGOH MO OJHOMY MPOBOAY OT KamAOH
KaTyIIKHA BO3GYKIEHHs ¥ TIONK/IIOUATE ABA OCTAIBHBIX IPOBO/IA K CYyXOMY
sieMeHTy. IlomecTuTe MarHHTHBIH KOMIac BOGJIM3H ONHOH M3 KaTyllek
BO36yxKJIeHHs U oOpaTHTe BHUMAaHKe Ha TO, KAKOi KOHEll CTPeNKH KOM-
raca NpUTATMBAeTCs K KaTyllke. 3artem
noMecTuTe Komnac BOIM3H JPYTOH Ka-

TyWIKA BO3GYXKIEHUS U CllealiTe TO XKe

camoe. Ecay KaTymkamu NpHUTSTHBAIOT-

csl PasHble KOHIbI CTPE/IKH, TO 3TO O3Ha-

yaeT, YTO KaTyWKH COEIMHEHBl Ipa-

BHJIBHO M YTO BpEMEHHOE COEIUHEeHHe

MeXIy HUMU MOXKHO CJleJlaTb TOCTOSH-

BeM. Eciu 06e KaTyuKH BO30YKIEHHs

NPUTATHBAIOT OJUH H TOT e KOHel

CTPEJIKH, TO COeJIMHEeHHe MEXIy Karyll-

Ka?vm HAZ0 I/I3MIéHI/ITb Ha I?gOTntno- Pre. = V.113.  Camonensnui
3JIEKTPOIABHUTATENAb II€PEMEHHOr0

JIOXKHOE, TOKa,
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Puc. V.114. O6uu#t BHm 3JeKTpoABHTraTes sl NEPEMEHHOr0 TOKa H
ero neranen.

3axpenure CTaHUHY CTaTopa Ha JepPeBSHHOM OCHOBaHHH IIypyIaMH
W TOJCOEJMHHUTE 1Ba NPOBOJA OT KarylleK BO3OYXKIAEHUS K 3aXKHMaM,
YCTaHOBJIEHHEIM Ha OCHOBAHHH. 1151 5TOTO NPONYCTHUTE NIPOBOJA IO HUX-
Hell CTOpDOHe OCHOBAHMS U HOIBENHTE MX MOJ TOJOBKH 3axKuMOB. [Ipo-
cBepauTe oTBepcTHe auameTrpoM 10 mm B LEeHTpe CTaJbHOTO CTEpPXKHA,
KOTOPBIH JOJ/IKEH CIYXKHTb POTOPOM (CM. PHCYHOK). YCTaHOBHTE POTOP
B CTATOPHOH CTaHHHE MEXJY ABYMS KaTyllKaMH BO36y:KIeHus. Bcrasb-
Te BaJ pOTOpa B OJHO H3 TPEXMHJIJIHMETPOBEIX OTBEPCTHH B CTaHHHE,
HacaJluTe Ha HeTO POTOP, a APyroil KoHell Baja BCTaBbTe B IPOTHBOMNO-
JIOXKHOE OTBEpPCTHE B CTAHHHE. YCTaHOBUTE POTOP TOYHO IOCEPefHHE U
npunasite ero K Bamy.

TloncoenuHute nBuratesab K Ttpancgopmaropy. IloBopaunBas Ban
poTopa GOJBIINM H yKas3aTelbHbIM MNajblaMH, IONPO6YHTe 3anyCTUThb
nBuratesb. IlepBble NOMNBITKH 3amycKa CKOpee BCETO OKaXKyTcs Heyaau-
HBLIMH, HO TIOC/IE TOTO, KaK Bbl HayyHTeCh BPallaTb Bal, 3amycK JBHTa-
Tesss 06Jerunrces.
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3. [lemoHcTpauua nNpHHUMNA percTBUA
9NEKTpOJBHUraTeN U UCNONb30BaHHMA
npaBuna NesBoH PYHKH

Heo6xonnuMble MaTepualel H JAeTalu:

[TonkoBOOGPA3HEIl MATHHT « « + v o o « o « o & o & .

Cyxofi snement . . . .

BLIKIIO4aTelb MPHOBEHHOTO ACHCTBHA . . R

Menueit nposoy @0,6 uau 0,8 mm gauHOM 45 cm .

IlepeBsiHHbIE MJAHKH W JHCTOBOH MeTama AJs erl'lJIeHdﬂ Mar-
HATa M TPCBOJIOYHOH paMKH

. 1
. 1
. .1
. .1

.

Hns nemoHCTpanuud TPHHLKNA JNeHCTBUA 3JIeKTPOJABHraTe]ss Heob-
XOIMMEBl NOAKOBOOOGPA3HEI MAarHuT, CYXOH 3JIeMEHT, BBIKJAIOYaTeNb H
1IpoBOJIOUHAad pamka (puc. V.115). MOXKHO HCMOMbL30BaTh JIOGOH MOA-
KOBOOOpAa3HBIH MArHMUT.

YCcTaHOBHTE MAarHHT TaK, YTOOHl OJWH M3 €ro IMOJIOCOB pacnoJe-
rajcsi HeINocpelNCTBeHHO Hajx Apyrum. M3 menHoro mposona chenaite
PaMKy U ee KOHL(bl BCTaBbTE B OTBEPCTHS KOHCOJIbHBIX JAepiKaTeledl, Tak
4yTOOBl paMKa MOIJIa CBOGOLHO MHepeMemiaTbcsi MeXKAY IOJI0CaMH Mar-
HHTa. B crTanvoHapHOM COCTOSSHHH TOPHU3OHTAJNbHBIH MPOBOJHHK DaMKil
JNO/KEH pacrosarathCs IOocepefude MeXay mnoJiocamu. llosb3ysch
rHOKHM [IPOBOJIOM, COEIMHNTE KOHIBI PAMKH NOCJIE0BATENIbHO C BHIKJIO-
yaTeJeM M cyxum sjemeHToM. Korna Bce coennHeHusi GyAyT BINOJI-
HeHbl, 3AMKHHTe Ha MTHOBEHHE KOHTAaKThl BBIKJIOuYaTensd. [louemy mpo-

KHonoywsid Beikarovamens

MpoBodnuxu x npobo-
7109H0d pamxe

Beixoyamens
-4
T Pamra—1
JPu—

Puc. v.115. CxeMma ycTpoficTBa AN AeMOHCTPalHH NBHKEHHS NPO-
BOJHHKAa C TOKOM B MarHMTHOM IIOJe,
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Puc. V.116. O6mu#i Bup ycrpofictBa Aas
JIEeMOHCTPAlLl¥ ABUKEHUSA MPOBOJHHKA G TO-
KOM B MarHutHoM mnose. Ecin Mmarsur umeer
NOJISIPHOCTb, YKa3aHHYI0O HAa pHCYHKe, TO
paMKa OTKJIOHsieTCsl BIPaBO NPH 3aMBIKaHUH
KOHTAKTOB BHIKJOUaTenasi. Bocnoaesyfitecs
npaBujOM JieBo pPYKH W ONpejenuTe Mo
OTKJIOHEHHI0 PaMKH HanpaBJjieHHe TOKa, Mpo-
XOLsIUlero B NPOBOJIOYHOH paMke.

BOJIOYUHASl paMKa HayWHaeT KayaTbcs? EcC/IH NMOTAPHOCTL MarHuTa He-
H3BeCcTHa, NOmpobyiiTe ONMpele/NUTb IIOJIOXKEHHE CeBEPHOTO H I0XKHOTO
IOJIIOCOB, BOCMOJIb30BABIIKCh IPAaBUJIOM JIeBOH pyku (puc. V.102).

KoHTponbHble BONpOCH!

1. IlepeunciuTe npumepbl NpHUMEHEHHS SJEKTPOABHrartesnefi.

2. KakoBo HasHaueHHe KOJIJIEKTOpa B HpOCTeHIleM 3JeKTPOABHraree?

3. Hapucyifite cxemy npocrefimero sjaeKTpojBHUrares.

4, Tlouemy Ha AKOPfX ABHrareseli HHOTAA Pa3MellaeTCsi HECKOJABKO OGMOTOK?

5. INoueMy HEKOTODHIE ABHUraTeJH MOTyT paboTaTh KaK Ha MNOCTOSIHHOM, TaK
A Ha mepeMeHHOM TokKe? Kak HasblBalOTCS TaKHE 3JEKTPOIABHUTATENH?

6. Kak HYXHO YUCTHTb KOJJIEKTOP?

7. HasoBute [Be OCHOBHble YaCTH ACHHXPOHHOTO IABHIaTess.

8. B ueM 3akJ/0Yaercs OCHOBHOE MNpPEHMYLIECTBO ACHHXPOHHOrO IBHrATeNs
nepei APYTHMH THOAMH JABHraresei?

9. PacckaxuTe, Kak yCTPOEH POTOP THNA OejHubero KoJjeca.

10. Kak HaspBaiorcd OOMOTKHM, HCIOJb3yeMble B aCHHXPOHHOM 3J/1€KTDO-
LBHUrartesae?
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23, SJIEKTPUHECKAA CHUCTEMA ABTOMALLIMHbI

Hasnauenue aJekTpuiecKoil cucTeMbl. B aBromamvHe ajekTpuye-
CKas SHepTUsl CJAYXKUT /1A MHOTHX IleJed: A 3amycKa ABHraTels,;
IJisi mUTaHusl ¢ap, OCBEIAIMIMX NOPOTY; I/ 3aKUT'aHHs TOPIOYero,
KOTOpPOE IpH CrOPaHUH COOOIIaeT SHEPTHIO ABUTATENII0 MAIIHHBL, JJ5
NHUTaHUS TaKUX NPHOGOPOB, KaK YKasaTe/lb YPOBHS TOpIOYEro, TepMOMETD
¥ MACJSIHBIH MaHOMETP; IJIsl MUTAHUS CBETOBOH CHIHAJNUSALUHU, HANpH-
Mep CTON-CHTHAala M CHTHaja IMOBOPOTA, H /sl MHTAHHS MHOTOYHMC/IEH-
HEIX BCIIOMOTaTe/IbHEIX NMPHOOPOB: PaJMONPUEMHMKA, 3BYKOBBIX CHIHA-
JIOB, oGorpeBartesst U T. 0. [lolHaA a/leKTpHUYecKasi cXeMa aBTOMAIIHHE
nokKasaHa Ha puc. V.118.

AkkymyastopHas OGarapes. AKKyMmMyJastopHas Garapesi sIBJAsI€TCS
OuyeHb YJOOHBIM HCTOYHHUKOM 3JeKTposHeprud. OHa crnocoGHa obecie-
yuBarb Gosbmoi ToK. Korna 6arapes paspsikaeTcs, ee MOXKHO 3apSAAUTh
cHoBa. Kaxnpii sneMeHT aKKyMyJATOpHOH Oaraped BbipaGaThiBaeT
Hanpsixkenue, pasHoe 2 g. Ilis TOro yToOH MOJAYYHTH OT Gartapeun 12 6,
HeoOXOIHUMO BKJIIOUUTH IocJeqoBaTeqbHO 6 snemenToB. B 6-6 Gartapee
HCIIOJb3YIOTCA 3 IOCAeNOBaTENbHO BKJIIOUEHHBIX 3jeMeHTa. B ajek-
TPHYECKOH CHCTeME aBTOMAMIMHbl NpHUMeHsoTcs Jaubo 6-6, Jau6o 12-8
Garapen.

J/1s1 yMeHbLIeHUs IPOBOJIA, HCIOb3YeMOTO B /IEKTPHUECKOH CXEME,
B HEKOTOPBIX C/ay4asgX BO3MOXKHO MHCIOJNb30BaTh COENHHEHHE Yepe3
maccu. B aBromamuHax GO/IBIIMHCTBA THIIOB K [IACCH MPUCOEIUHSIETCS
OTpHLATENbHBIE 3axHM Oaraped. 3axuM Oaraped, COeAMHEHHBIH C
[1aCCH, Ha3bIBaeTcd 3a3eMJICHHBbIM.

MyckoBoit anekTpoaBUraTeanb. [I1s IpoBepTHIBAHUS Baja ABUraressi
BHYTPEHHErO CrOpPaHHs M ero 3amycKa B aBTOMAlIMHe HCIIOJB3Yercs
3JIEKTPOJIBHTaTe/b OCTOSTHHOrO ToKa. OH HasbiBaercs craptepoM. I1po-
BePHYTb BaJl COBPEMEHHOrO JBHIaTe/sl BHYTPEHHErO CropaHusi JOBOJILHO
TSKEJI0, H NMOITOMY CTapTep AOJKeH ObITh MOLLHEBIM.

Mnyuwep
coneHouda
Konmaxmel
coneHouda
Conenoud l
== bamapen
NycxobBoil I
INEXMpPO-
dbuzamens
Bsixngyamens Beixnrgyamens
cmapmepa 3amuzanus

Puc. V.117. DnexkTpHueckas cxeMa 3alycKa JABHrare-
Jsi aBTOMaLIHHHIL,
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Puc. V.118. Tunuunas sneKTpuHueckass cxemMa aBTOMawnHbl. OHa COCTOHT H3
5 OCHOBHBIX CHCTEM.

Ha puc. V.119 nokasana KOHCTPYKUHSI IyCKOBOTO 3JIEKTPOLBHUIra-

Tes.
AxxymynsTopHas GaTapess JaeT TOK, JOCTATOYHHIN IJIf BpalleHus
BaJla JIBHraTe/]sl BHYTpPeHHero cropanusi. Koria sambikaercs Uemnb
BKJIIOYEHHS CTapTepa, OH NPHUBOJMT BO BpAlleHHe Bas JBHUIATeNsi BHY-
TPeHHero cropaHus. Jl1s 3Toro BaJ MyCKOBOI'O 2JIeKTPOJBHIaTeNs Clell-
JeH C MaXOBHKOM JBurartessi. Korma MaxoBHK HauMHaeT BpalllaTbesd,
OJIHOBPEMEHHO NOBOPAYMBAETCS M BaJl JBHraTess.

Ilpu 3anmycke JBHrare/s aBTOMAUIMHbBL MYCKOBOH 3JEeKTPOJBHIraTe/lb
oT0MpaeT y akKyMyJsATOPHOI Gatapeu oueHb Gosblioi TOK. Bennmuuua
STOTO TOKa JIeXKHUT B npefienax ot 150 no 500 a B 3aBHCUMOCTH OT KOH-
CTPYKIHMM JBHraresss aBTOMAIHHHL.

17 BKJIIOUeHHS TYCKOBOTO 3/1eKTPOJBUIraTe/si B GOMBIINHCTBE aBTO-
MOOHJIell TIpHMeHsieTcs COJIEHOHIHBIH BHIKAIOYareab. Korma uepes
KaTywky coJjeHouja (puc. V.117) HaunHaeT IpPOXOAUTH TOK, IJIYHKep
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Puc. V.119. KoHCTpyKUHS 3JeKTPOABHraTensi IoO-
CTOSIHHOTO TOKa, HCIOJNb3yeMOro AJs 3amnycKa IBH-
rateJisi aBTOMALUHHBI,

Puc. V.120. KoHCTpyKIHS OBYXLIETOYHOrO aBTOMO-
6UILHOTO 3JIEeKTPOreHeparopa.
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ONyCKaeTcs BHH3, B Pe3yJ/ibTaTe 3aMbl-
KaloTCsl KOHTAKThl U 06pasyeTcsa 3JeKT-
puuecKasl Lenb OT 6araped IO MyCKOBO-
ro 3/1€KTPOJABHUTATE/Nsl. IDTH KOHTAKThI
3aMBIKAIOTCS U1 TOTO, YTOGH IIPOMYy-
CTUTb OYeHb GOJBIIOH TOK, HEOOXOHU-
MBI ISl MUTAHHS MYCKOBOTO 3JIEKT-
poaBHTaTe/si, BPAIIAIONIEro Baj JBUra-
TeJsi aBToMamuHbl. Koraa apuratenb
aBTOMAIUMHBE HauMHaeT paGoTarh, Bbl-
KJIoyaTeJb CTapTepa OTKJOYaercs, B
pesyJbTaTe UYero Karylika COJIeHOH-
JIa obGecrouuBaercs. [lpu srom nop aei-
CTBHEM NPYXKUHBl IVIYHKEP OTXOAUT
OT KaTYIIKH H pasMblKaeT KOHTaKThI
COJIEHOH 1.
Puc. V.121. Pese-peryasrop lenepatop. AxkymyasitopHasi 6ata-
per%gg%izogg“?:}iﬁ%‘;ﬁgpi‘?m' pesi MOXeT YIOBJETBOPATbL IOTPeGHO-
CTH aBTOMAIUMHEI B 5/IEKTPHYECTBE JIHILb
B TeYeHHE KOPOTKOro Bpemend. s
NOA3apANKHY 6aTapey U IIUTaHHSl SJeKTPHUECKOH CHCTEMBI aBTOMOGHJIA
HyKeH 9JIEKTPUYECKHH TIeHepaTop IMOCTOSHHOrO ToKa. OGHYHO re-
HepaTop NPHBOJHUTCA BO BpAllleHHE PeMEHHLIM NPHBOJOM OT JBHraTe-
Jifl aBTOMAILKHEI.

Ha merku reHepatopa ¢ KOJIJIEKTOpa IIOCTYMAaeT MOCTOSIHHBIA TOK,
HCIIOJIb3yeMBIl B 3JIEKTPHUECKOil cucTeme aBTOMaluMHHL. [locie Toro
KaK C [OMOIIBIO IIyCKOBOTO 3JIEKTPOJBUIaTe/sl JBUrATe/b aBTOMAIIHHbI
3amylleH, OH BpallaeT SIKOPb FeHepartopa H MOCJAEIHHH JaeT MOCTOsiH-
Hbl TOK. Kak TO/NbKO Ha reHepaTope IMOSIBJASIETCS HANpsXKEHHE, OH
HauMHAeT MOJ3apskKaTh aKKyMyJsTOpHY0 Garapeio. O6 3TOM MOXKHO
CYIUTh IO MOKa3aHWIO aMIIEpMeTpa, PACIOJIONKEHHOTO Ha LIUTKE MpPH-

Puc. V.122. Ha snexTpuueckoil cxeMe aBTOMAIIMHbl ITOKasaHbl re-
HepaTop U peJe-peryasrop, obecmeynBawmui cTabUIbHOCTD Ha-
npsKeHud,
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Boixol
nepemenHo20

bamapia

Puc. V.123. Ynpomennas cxema reHeparopa
NEePEMEHHOr0 TOKa.

Puc. V.124. I'eneparop nepemeH-
HOTO TOKa 12 6 B paspese.

Ilokasansl 06MOTKH , KOHTAakKkT-

Hble KOJbIAa M BHIMPSMHTEH.
BhuIMpSAMHTENH CHyKaT AJAS pe-

o6pa3oBaHis NePEeMEHHOrO BHI-
XONHOTO TOKa B [OCTOSHHHIH

TOK:

] —poTop; 2—craTop, &—nNOoAUHM-
BHK; 4 —IUKUB; &§—BEHTHAATOD, 6 —
CTaHHHA, 7 —«—>» JHOAA; &—coenu-
BeHHe C KOpNycoM (3emJss); 9 —rTen-

JIOOTBOJ ; 10 —¢+> reHeparopa;
11 —«4» nuoma; '2—DOXIIHMHHK;

13 —xouabna; 14 —meTKH; 15—
none; 16 —Baug; 17 —crynuna.
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Puc. V.125. Jletanu reneparopa nepeMeHHOro TOKA.

Copos aBToMawuHeE. Ecau renepartop He nonsapsixkaer Gatapero, TO Ha
nepeliHeM IIMTKE Y HEKOTODHIX THNOB aBTOMAILHH 3a)KUraeTcsl KpacHas
J1aMIo4Ka, 4YTO NpefyNpexXAaeT BOIUTeJs.

Jlsi Toro utoCbl HanpsKeHHe, BblpaGaThIBaeMOE FeHEpaToOpOM, He
NOBHIIAJOCH CBEPX AONMYCTHMOIO INpefiesia, MCIIOJAb3YEeTCs CleluaabHoe
yCTPOHACTBO — peJie-PeryaaTop. DTOT PeryJasTop o6ecrneyuBaeT aBTOMa-
THYECKHI KOHTPOJIb 32 BLIXOAHBIM HampsiXKeHHEM reHepartopa. B cayuae
6- 6 2JIEKTDUYECKOH CHCTEMBI PETyJSTOpP HANpsi)KeHHs OOLIYHO pPeryJiu-
pyeT HampsiKeHHe reHeparopa TakuM o6pa3oM, YTOOBl OHO He MOJIbl-
maJjioch Beiue 7,2—7,4 6. B ciyuae 12-¢ cucreMbl HanpsixKeHHe peryJu-
pyercsi TakuM 06pasoM, 4TOObl OHO He mpeBbiuano 14,0—14,2 ¢. das
TOTO 4TOGB! 3apsixKaTh 6aTapero, HanpsiKeHHe TeHepaTtopa JO/KHO GhiTh
HeCKOJIbKO Bhillle HampsixkeHUs GaTaped. B pesy/ibrare HCHO/b30BaHHSA
perysiaTopa HanpsXKeHHs HaNpsKeHHe, MUTAOIee 3/1eKTPHUECKYIO
chcTeMy aBTOMOOW/ISA, TNOAJepkKHBaercss CcTabuabHbIM (puc. V.122).

lenepaTop mnepeMeHHOro TOKa.
Y coBpeMEHHBHIX aBTOMALIMH JAJs
npuBelleHUss B JeHcTBHe psja BCHo-
MOTare/bHBIX YCTPOHCTB Tpebyerca
cpaBHuTesqbHO Gosbod TOK. Ta-
KM o6GpasoMm, Harpyska reHepaTopa
IIOCTOSTHHOTO TOKAa OKa3hbIBaeTcsi OYeHb
6osibioNH. MHOrMe U3 BCIOMOTaTes b-
HBIX YCTPOHCTB HCIOJb3YIOTCSA TOTAA,
KOIjJla CKOPOCTb aBTOMAalIMHbBl Mana,

Puc. V.126. Koucrpykuus sanaap- ~1PH STOM TCHEPATOp LaeT HHU3KOE
HOH cBeyH. HamnpsxeHue.
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bansacmuoe

_conpomubrenue
1 1 | % - Jnexmpodsl
Boixoyamens Kondenca- lj( i
P 30XKULAHUA mop | T
Pacnpedesumens 3anansna
cheva
5+
bamapes Kamywra
= 3aMU2AHUA

Puc. V 127 OcHoBHBIE y34bl CHCTEMBl 3a)KWTFaHHS aBTOMAILHHEL.

Ilns mpeonosieHusi TPyAHOCTeH, OOCYCJOBJEHHBIX HCIIONb30BAHHUCM
resepaTropa MOCTOSIHHOTO TOKa, HHOTIA B aBTOMAallHHAX NPHUMEHSIOT re-
HepaTtop MepeMeHHOTO TOKAa B COYETaHHH C BbIIPSMHUTENbHBIM yCTPOIl-
cTBOM. Takasi CHCTEMA MO3BOJISET MOJY4YHTb JOCTATOUHOE BLIXOJHOE Ha-
npsiKeHue NPH MajbiX CKOPOCTSAX MAILIMHBI, a Takke 06/1alaeT MpeBo-
cxoaHoi 3QPeKTHBHOCTbIO NPH BBICOKHX CKOPOCTAX.

Ha portope renepatopa NEpPEMEHHOTO TOKa pasMelllaeTcs KaTyulka
BO30YKIeHHs, COelHHEHHas C KOHTAaKTHLIMH KoJblamu. Karymka Bos-
6yxIeHHs MOTpe6asieT TOK BeluunHol 2 a. OHa coefnbeHa ¢ Garapeei
NPH [HOMOLIH [IETOK, HaXOAALIMXCS B KOHTAKTe ¢ KoJbliamu (puc. V.123).
Korza porop Bpaiiiaercs, B CTATOPHLIX OOMOTKaxX reHepaTopa HaBOLUTCS
nepeMeHHbI TOK. Tak KaK KPOMe NepeMeHHOTo TOKa HeOoOXOMUM U IOo-
CTOSIHHBIA TOK (Hanpumep, Ans 3apsjaku 6atapeun), TO nepeMeHHbIH TOK,

Puc. V.128. Karywka 3a-
JKHFaHUS NOBblLAET Hanps-
)xeHue Gartapen C ILeJAblO
NOJyueHUus BBHICOKOrO Han-
psixeHHsi, Koropoe Tpelyer-
¢ AJas 3anajJbHBIX CBed.
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Puc V.129. CrneBa noxkasan Buj cBepXy Ha pacnpeje/uTels,
C KOTOPOro yjajeHa KphIUIKa, YTOGbl ObLIM BHAHBLI KOHTAKTh
n KoHleHncatop. CnpaBa — cucremMa 3a)XXHTaHHs B paspese;
BHJIeH POTOP, HacameHHbIH Ha KyJNauKoBHIH NpephiBarelb.

BLIpAGATHIBAEMbIHl TeHEpaTOpOM, IIPONMYCKaeTcsl 4Yepe3 BhINPSAMHTE b-
HOe YCTPOHCTBO. BhIMpAMHTeNbHOE YCTPOHCTBO OOBLIMHO — COAEPIKHT
KPEMHHEeBBIe [IHMOIB HJIH CeJeHOBble BEHTHJIH, Npeo6pasyloliue mnepe-
MEHHBIH TOK B NOCTOSHHBIA (puc. V.124 m V.125).

Cucrema 3axuranus. B uuauHapax aBTOMOOHJILHOTO JBUraTess
HOPOUCXOJST B3PLIBEI CMECH TOPIOYero W BO3LyXa. DHeprus B3pbiBa mpe-
obpasyeTcs BO BpallleHHe KoJeHYaToro Baja. [asHaueHue cucremb 3a-
HKHUTaHUS COCTOHT B CO3JlaHHH BBICOKOBOJIGTHOH 3JIeKTPHYECKOH Ayru
H TOJBENeHUH ee K 3ala/bHEIM CBedyaM. 3anasbHble CBEUYH YCTaHABJ/IH-
BAlOTCA B UMWJMHAPAX U CJAYyXKaT LIS 3aKUTaHUA B HYXKHBIE MOMEHT
roproyeld cMecH.

CxeMa CHCTEMBl 3aXKHTaHHMA [OKasaHa Ha puc. V.127. [lasa Toro
4TOOBI MPOU3BECTH 3JEKTPHUECKHH MpoOOH 3a3opa 3amajlbHOH CBeuw,
HeoGXONUMO OueHb Bhicokoe HampsikeHue. [lockonbky Garapest BeIpa-
6aThIBaeT HanpsKeHue, paBHOe Bcero 12 ¢ (uam 6 6 B HEKOTOPHIX aBTO-
MalMHaX), AJIs [OJyYeHHsl BBHICOKOTO HAIpsiKEHUsS TpeOyercsi MOBbI-
maromuii TpaHchopmarop. Ero uHorna HasbBalOT KaTyIUKOH 3aKura-
HHUSl WJIH HHAYKUHOHHOH Karywmkoi (puc. V.128). Ilepsuunas o6morka
Takoil KaTywky HacuuThiBaeT oT 200 no 300 BUTKOB IpoBoaa GOJBLIIOTO
ceueHHsi, HAMOTaHHOTO Ha CTaJbHOH cepleYyHHK. Bropuunasi o6MoTKa
KaTyIKH 3axuraHus HacuuThiBaer or 16 000 mo 23 000 BHTKOB TOH-
KOro 06MOTOYHOTO NPOBOJA, HAMOTAaHHOTO Ha TOT Xe CepleyHHK, UTO U
neppuyHas o6MoTKa. TpancdopMaTop TAaKOro THIA MOBBILAET HaMps-
)KeHHe 10 BeauyuHbl, npebbimaiomed 20 000 s.
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INockonbky u 6aTapesi, U TeHePaToOp BHIPaGATHIBAIOT MOCTOSHHBIH TOK,
TO JUISl TOTO, YTOOBI HABOAUTH TOK BO BTODHYHOH OOGMOTKE, HYXKHO IIpe-
pbIBATL ¥ BHOBb 3aMBLIKATh lI€Nb MEPBHUHOH OOMOTKH. DTy GYHKIHIO
BBHINOJIHAET pacnpefenuTe]s (puc. V.129). PacnpenenuTenb cOmep:XuT
KYJIaUKOBBI!l TpephlBaTe]b, CBA3aHHBIH C JBUrarejeM aBTOMAIIMHLL.
IlpepriBaTenb 3aMbIKaeT H PasMBIKAeT KOHTAKTHI pacrpefeNuTeNs H,
CJleoBaTebHO, ONHOBPEMEHHO 3aMBEIKAET U PasMbIKAeT Lielb ePBHYHOM
OCMOTKH.

KynaukoBrifi npepriBaTeslb CUENJIEH C POTOPOM, KOTOPHIH MOXK/II0UEH
K BBICOKOBOJIbTHOH OOMOTKE KaTYIIKH 3axkurauus. PoTop Bpaiaercs
U 100YepeiHO OCYIIECTBJ/ISAET KOHTAKT C COOTBETCTBYIOMIUMH POBOJAMU
OT 3amafbHbIX cBeuell. B pesysibTare 3TOro BHICOKOE HANpsiKEHHE OOYE-
PelHO MOJABOAUTCA K KaXKJIOH CBede M B HYKHBLIH MOMEHT B KaXKJOM IIH-
JIHHJIpE MPOUCXONUT 3aKUTaHHE TOPIoUEH CMecH.

Pa6ora cucreMbl 3axHrasus noscHeHa Ha puc. V.130. Korga kos-
TaKTEl IpephBaressi 3aMKHYTHI, 4epe3 NepBUYHYI0 OOMOTKY KaTyLIKH
3aXKMraHHUA TeyeT TOK (II0Ka3aHHBIA CTpeNKaMH) U o6pasyercsl CHJIbHOE
MarHuTHOE moJjie. Korpa sTH KOHTaKThI PasMBIKAIOTCS, I10J€ COKpallaer-
cs U ucyesaer. [Ipy 3TOM MarHUTHEIE CHJIOBBIE IHHUH MEePECeKaloT BUTKH
BTOPUYHOI OOMOTKH M B Hell HaBOJMTCSA BLICOKOE HalpsixKeHHe, KOTOPOoe
yepe3 poTOp MOJAETCS HA 3amaljbHYIO CBeyy. B cBeue 370 HampsiKeHHe
OKasblBaeTcsl NPUJIOXKEHHBIM K 3a30py, B KOTOPOM IIPOCKaKUBAeT
HCKpa, 3a)KHUramolas TOpIoYyIo cMech (NpephiBHCThIE cTpenku). Ilpu
HCYE3HOBEHUH MATHHUTHOTO INOJIA B NMEePBHYHON OOMOTKE KaTYIIKH 3aXKH-
raHdsl TakkKe HABOAUTCA 3. A. C. IIOCKOJNBKY KOHTAKThI NpephiBaTess
B 3TOT MOMEHT BPeMEHH Pa30MKHYTHI, IIeNb JJ1s1 TOKa OKasbiBaeTcs pasop-
BaHHOH, W MeXJy KOHTaKTaMH IIpepbiBaTesli MOMXKeT INPOCKAaKUBATh
uckpa. Tox 3To# MCKpBI MOXKeT GhITb CTO/b BeJMK, YTO, €CAH He Mpel-
IPUHATH CIENHAJbHBIX Mep, KOHTaKThl GBICTPO cropat. s ymeHb-

Bbi1coK08 HANPAXEHUE
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Puc. V.130. CrpenkaMi NoKasaHa Lieb NEPBHYHOrO TOKA MPU 3aMKHYTHIX KOH-
TaKTaX BO BpeMs HApaCTaHHS MAarHUTHOrO IOJis B IePBHYHOH OGMOTKe. Crlpaaa'
NOKa3aHO, UTO NPOHCXOJHT, KOT/a KOHTAKTHl Pa3OMKHYTHI: NOJe€, CBS3aKHOE C TO-
KOM TepBHUHOM OGMOTKH, HCUe3aeT, B DeaylbTaTe Yero BO BTOPHUHOH OGMOTKe
BO3HHMKaeT BCIIJIECK BLICOKOTO HaNpPsKeHHs, KOTOpOe NoCTynaeT Ha CBeuYH
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Puc. V.131. O6mui BUI KOHZeHCATO-
pa CHCTeMbl 3a)XKWFaHMsI B paspese.
Tako#l KOHAEHCATOP  MOAKJI0YaeTcs
napajsiesibHo KOHTakTaM. Korpma kon-
TAaKThl Pa3OMKHYTH, CHJBHEIE TOK
NPOXOAUT uepe3 KOHAEHCATOp, ueM
npefoTBpPaIaeTcs BO3HHKHOBEHHE HCK-
pBl uepe3 KOHTAKTHI.

[IeHUsT MCKPBl NapaijelbHO KOHTaKTaM IpephBaTe/sl BKJ/OYAlOT KOH-
Inencarop. buaropaps sToMy ylaeTcsi SHAYMTEJbHO YBEJHUHTb CPOK
CJYyKObl KOHTAaKTOB IIpephiBarTess.

Tpausucropuass cucTema 3axuranus. OnucanHas Bbllle CHCTeMa
3axuraHus 6bl1a H3o0pereHa Goslee NSITHAECSATH JIeT TOMY Hasaz YapJb-
soM Kerrepunrom. HecMoTpsi Ha TO 4TO Ha NPOTSAXKEHHH IIOCJEN0BAaB-
wux 50 JeT OHa B HEKOTOPOH cTeneHH Oblia yCOBEPLIEHCTBOBAHA, B Hee
He OblJIO BHECEHO KOPEHHBIX M3MeHeHUH, MOJOOHLIX TeM, KOTOpble Ipe-
TepIey OCTalbHble y3/bl aBToMamKHbl. COBpeMeHHYIO MaIMHy GOJIbile
y:Ke He MOXKeT YJOBJEeTBODUTb OOBIYHAs cuUcTeMa 3axuranus. TpaH-
3UCTOPHAs CHCTEMa 3aXKHI'aHUS ABJAETCs ONHOH M3 HOBeHIMX paspa-
GOTOK, KOTOpasi, BO3MOXKHO, 3aMEHUT OOBIYHYIO CHCTEMY.

Jlns 3hbeKTHBHOTO 3a:KUTaHUSl TOpIOYEH CMecH B MallMHaX € MOL-
HBIM JBUTareseM Ha O0JbIIMX CKOPOCTSAX TPpeOyeTcsl MOBbLIIEHHOe Ha-
npsixeHue. B oObluHOM cucTeMe 3aMblKaHHe M Da3MBIKaHHE KOHTaKTOB

ll L ] Eaﬁg%cmap-
HbId BN0K |
{ ,
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' mok
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Yyepe3 KoHmar mot

Puc. V.132. Cxema TpaH3UCTODHOH cuCTeMBl 3axurauus. «Tpansu-
CTODHHEIH OJOK», YNPOILEHHO H306pa)eHHbIl Ha cxeme, IIOMHMO
TPaH3HCTOPOB COJEPKHT PE3UCTOPH M AHOAB. B 310l cucTeMe yepes
KOHTAKTH IPOXOAHT JMIIb HeGoJIbILOK TOK, KOTOPH Nepekaoyaer
Tpansucrop. Ilocne nepek/ioueHHss TpPaH3HCTOpa Yepes HEro mpo-
XOILHT BeCh NEPBHYHBIH TOK. BBHAY TOro uyro TpaHsucrop nomy-
ckaer GoJIbIIOH NepPBHYHHIA TOK, B TakoH cucreme TpeGyercs cne-
LHanpHasg KaTyluka,
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B NEPBUYHOMN LENH MPOUCXONUT TO OHl-
cTpee, TO MeJJjieHHee B 3aBUCHMOCTH
oT uyHucja oGopoTroB jBuratens. Ecuau
000pOTEl, pa3BUBaeMble JBHraTeseM,
BeJMKH, 9JIEKTPOAbI 3aMbIKalOTCH I
pa3MBIKalOTCI OdeHb ObICTPO, BBULY
4ero HanpsiKeHHe B TePBHYHOH OOMOT-
Ke KaTyUIKH He YCIIeBaeT IOCTUTHYTh
TpeGyeMoil BeNHYUHKLL. TakKuM o6pas3om,
npu Gosbmux o60poTax ABUrarels Ha-
NpsKeHHe Ha €ro 3anajbHbIX CBedax
najaer, B pesyJbrare 4ero shdeKkTHB
HOCTb JBHUTaTels] YMeHbIIaeTCs.

J1las Toro 4yToGbl B 3TOM CJIydae fo-.

JyuuTb Gojiee BLICOKOE HampsiKeHne, Puc. V.133. ®apa — repwmeru-
HEOGXOMMMO HCIIO/Ib30BaTh  GOJblupii 3MPOBAHHBIA ONTHuecKuit sne-
TOK J/151 o6pa3oBaHus B KaTyuike 6o- MEHT.

Jlee CHJIbHOTO MmarumutHoro mnoas. On-

HaKO KOHTAKTBl MOTYT BblIep»KaTb JHWb OrPaHUYeHHBIH TOK — B
5TOM M COCTOUT OCHOBHON HEJOCTATOK COBPEMEHHOH CHCTeMbl 3aXHTa-
Hus. [IpyruMu HefocTaTKaMu OGBIYHOH CHCTEMBI 3a)KUTAHUS SIBJSIOTCS
MasbIi CPOK CJyK6bl KOHTAKTOB NpepbiBaTelsl M KOHAEHCATOpa, a Tax-
e HeoOXOIXUMOCTb NEPHOIHYECKOTO OCMOTPA U PEMOHTA 3TOH CHCTe-
Mbl JJISI TOTO, YTOGbl OHa IOCTOSIHHO HaXOAWJIach B paboyeM COCTOs-
HUH.

DTUX HeNOCTATKOB JIHIIEHA TPAaH3UCTOPHAS CHCTeMa 3a)KHTaHHs
(puc. V.132). Ona ciyXHT 3HAYUTENbHO GOJiee HAJEXKHO, YeM CTaphle
cuctembl. TpaH3HCTOP CMOCOGEH BLIAEPKUBATH OYEHb GOJIBIION TOK.
B ero 3agauy BXOAUT BKJ/IOYEHHE M BBHIK/IIOYEHHE NEPBUYHON LENH, TaK
YTO B STOM cjlyyae Yepe3 KOHTAKThl IIpepblBaTessi MPOXOAMT JIHMILb
BecbMa He3HayHTesbHbIl TOK. [TOCKOJBKY B 3TOli cHcTeMe yepes KOH-
TaKTHl IPOXONMUT HEe3HAUUTE/IbHAS YacTb MOJHOIO TOKA, HUCKPA MeX.Iy
HHMH HE BO3HHMKaeT M HeT HeOOXONUMOCTH NPHMEHSTb KOHAEHCATOop.
B TpaHsucTopHO#l cucTeMe HPHXOIHTCS HCNONbL30BaTh CIELHANbHYIO
KaTYIIKy ¢ GOJblIMM KO3(p(HUHEHTOM TpaHChHOpPMALMH, PacCUHTAHHYIO
Ha GOJIBIIOH TOK.

OcBeTHTeJbHAS CHCTeMa aBToMalMubl. Jljs1 oBecrneuenus Gesomac-
HOCTH JIBUXKEHHSI HEOGXOINMO, YTOObl Ha aBTOMAMIHHE ObLIH yCTAHOB-
JIEHBl CU/IbHbIE (hapbl M CBETOBbIE CHTHAJIbHBIE YCTpoficTBa. daphl aBTo-

Puc. V.134. Pasnuunbie  THOH
JlaMn, HcnoJb3yemMbix B Gapax
aBTOMAIUMHHI,




Puc. V.135. TIlpepoxpanurtenu,

HCIONb3YEMBIE B 9/IeKTpHYe-

CKOH CHCTEMEe HeKOTOPHIX aBTO-
MauuH,

MamIKHHBl JOXKHBI OOEeCleydTh JOCTATOYHBIA CBETOBOH IIOTOK, YTOOHI
HOUbIO NpH cBeTe ¢dap ObVIM XOPOLIO Pa3JHYUMBI NPEAMETH], HaXOAs-
[myecs B KWJIOMeTpe OT MamuHbl. KpoMe TOrO y MamMHbl JOMKHEL TAKXKe
ObITh 3ajHHe QOoHApU U cTol-curHagabnl. Papa npencrasaseT coboil rep-
METHU3UPOBaHHBIN onTHYeckuil sjemeHT (puc. V.133). Buaaropaps rep-
MeTH3allM¥ HCKJIOUAeTcsi NonajaHue B ¢dapy Tps3d U BJard, a Takxe
npefoTBpamaeTcs Kopposus. Takum o6pasoMm, H3/y4YaeMblii CBETOBOH
MOTOK MaJiO MEHSIETCSI B TeUeHHe BCETO CPOKa CAYKOB TAKOTO 3J1eMEHTa.
['epMeTH3MPOBAHHEIH 3JIEMEHT COAEPIKUT JlaMIly, B KOTOPOH HMEIOTCS
IBe CIIHpaJi, CTEKJISAHHYIO JIHH3y H OTpaxkaTresb.

B ¢apax ucnosb3yloTcs JlaMNbl HaKaJdHBaHMsA, paboTaroliye oT HU3-
KOTO Hamnpsi:KeHHs, KoTopoe BhlpabaThiBaeTcsi 6aTapeefl WM TeHeparo-
poM. ¥ JIaMIIbl ONTHYECKOTO 3/emeHTa dapnl ABe cnupanu. Onna cnu-
pajib 1aeT NaJbHUH CBET, UCMO/b3YeMBIH NPU BOXKIEHWH MaIIMHBI 32
yeptoii ropoa. [lpyras cmupanb AaeT GIHXHHEH CBeT, HanpaBJeHHbIA
kuu3y. Ilepekiiouarenb, HasbpBaeMblil NePEKIIOYATeIeM JaJbHETO H

Puc. V.136. ABTOMaTHYeCKHH BHIKJIOYaTEJb, HCIOJb-
3yeMBli B 3JICKTPHUECKOH CHCTeMe aBTOMALIMHBEI,
Ecin yepes KaTywky NpoTeKaeT CJHHIIKOM Goapbmoi
TOK, BTSXXHOH CEepAeuHHK 3JIeKTPOMarHuTa BHITaJKH-
BaeT SKOPb BBePX W pasMblKaeT KOHTAaKTHL.
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Konmaxmst
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namnsi
Konmarms! +
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PUNEESSE—— Pesuemop
fnla

HaepeBaemsid
K due- K uHduxa- 3/1eMEHM ;
HaANBHOU mopHod
namne namne

Puc V.137. OcHoBHas cxeMa BKJIIOWEHHS MUTAIOUIHX
CBETOBLIX CHIHANOB. DTH CHIHAJ/bl YKA3LIBAIOT HANpas-
JleHHe MOBOPOTa, KOTOPBIA HaMepeH ciesaTh BOAH-
Tenb. Korpa BhIKJIOYaTeJlb MHTAIOUIUX CBETOBHIX CH-
rHa/JoB BKJIOYEH, TOK NPOXOAMT Yepe3 «HarpeBaeMbll
NPOBOJIOYHbI 3/IEMEHT» H pesucrop. BBugy nanuuus
pesucropa, BKJIOYEHHOro B Lellb MHUlalWero CHUrHa-
Ja, namna He cBeturcs. TokK nporekaer uepe3 «Ha-
rpeBaeMblli POBOJIOYHBIA 3JIeMEHT», ¥ 3TOT 3JIeMEHT
pacwupsercsi. Korga 3T0 npouCXOauT, KOHTAKTH B
LeNy MHUTaloMmero CBeTOBOr0 CHrHaja 3aMBIKAIOTCS #
CBETOBOH CHMrHA/] 3axHUraercs, Tak Kak CONPOTHBAE-
HHe OKa3blBaeTCsA 3aMKHYThIM HaKOPOTKO. [1pu 3TOM TOK,
NpOTEeKAIOMHUl uepes KaTywKy SJeKTPOMaruurta, u3o0-
Pa)eHHYI0 Ha CXeMe PSJOM C KOHTAKTAMH LelH HHAH-
KaTOPHOH J1aMIIOYKH, OKAa3blBaeTcs NOCTATOYHBIM, 4TO-
6bl 5TU KOHTAKTHl 3aMKHYJHCb W J1aMNOYKa Ha IIHUTKE
ynpaBneHust 3aropenacb. Kak TOJBKO TOK uepes «Ha-
rpeBaeMblii NPOBOJIOYHLIH 3JIEMEHT» NpeKpalaercs, OH
OXJIaXKIaeTcsl U CKHMMaeTcs, a B pesyJbraTe 3TOrO
pasMblKaloTCs KOHTAKTHl B LeNU MHUTalollero CHUrHanla.
Jlamnouka BbIK/IIO9aeTcs, HO KaK |[TOJNbKO «HarpeBae-
MBIfi 371eMEHT» CHOBA HAarpeBaeTCsi, KOHTAKThl 3aMbl-
KaloTCs U JlaMMa CHrHaja CHOBa 3axkuraercs. ITOT
HarpeB M TocJenyiollee OXJax/JICHHe «HArpeBaeMoro
NPOBOJIOYHOTO 3JIEMEHTa» TMO03BOJISIOT MOJYyYHTh MH-
ralomuii CBeTOBOH  CHrHaJ.

6JMKHEr0 CBeTa, YCTAHOBJEH HAa [OJIY MalldHBl CJeBa OT BOIHTENA.
Korna Bk/Ouaercsi NalbHHUH CBET, Ha LIATKE yIpaBJeHHs 3aropaercs
KpacHas CHTHa/bHAsl JIaMINOYKa. ¥ HEKOTOPHIX aBTOMAIIMH MePeK/IIo-
yeHUe cBeTa C OJIIKHEro Ha JalbHHH NPOH3BOAMUTCA ABTOMATHYECKH
¢ NoMoIIbI0 (POTO3JEKTPHIECKOTO 3JeMeHTa. PaGoroil ¢oTosaekTpHUe-
CKOTrO 3JIeMEHTa YNpaBJsieT Najalonluii Ha Hero cBer ¢ap BCTPEUHOR
aBTOMAIIIHHEL.

3amura 2JeKTPUYECKHX CXeM aBTOMalldHbl. JIJ1s1 3aliUTHl OCBETH-
TeJNbHBIX 3JIEKTPUYECKHX ILlenefl ¥ Lemell APYrux BCIOMOTAaTeNbHBIX
YCTPOHCTB aBTOMALIMHBI HCIOJNb3YIOTCA NPENOXPAHUTENH H aBTOMATH-
ueckHe BHIKJoyarenu (puc. V.135 u V.136). Hasnauenue stux saiut-
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Puc. V.138. Cxema ykasatens moBopora. Ha cxeme

noKasaHa TOJbKO OLHa WHAMKAaTOpHas Jamnouyka. B

CHCTeMe C ABYMs MHAMKATOPHBIMH JIAMIIOYKAMH [epe-
K/JIIOUEHH sl BBINOJHAIOTCS 6ojiee CIOKHO

HBIX YCTPOMCTB COCTOHT B TOM, 4TOGBI MpPEJOXPaHHUTL POBOZA OT IO-
BpeXIEHHH B pe3ysibTaTe KOPOTKHX 3aMblKaHuil. Ec/u npenoxpanures
NIepPeropuT U/ KOHTAKTbl aBTOMATUYECKOTO BBIKJIIOUATENS PA3OMKHYTCS,
BaXXHO YCTAHOBHTb MECTO [OBPEKAEHHS 1O MOBTOPHOTO BKJIOYEHHs
BbIKJ/IIOUATEN .

CeeToBasi cuMrHaausauus mosopotra. CBeToBasi CHTHa/NH3auMs, [o-
Ka3blBarolllasi HaMepeHHe BOIMTEIN MOBEPHYTh MALIMHY HANpaBO MJIH
HaJIeBO, fIBJSIETCS OUYeHb yNOOHLIM HHAMKATOpPoM. Jlammbl, HCHOAb3Ye-
Mble JJI5l TAKOH CHTHA/H3allH, YCTAaHABIUBAIOTCA HA MalIHHE CIEpeny
¥ c3all¥l ¥ MUTaioT ¢ yactoroit moytu 90 pas B MunyTy. Korna Bhikimioua-
TeJb, YCTAHOBJIEHHBIH HA PYJ/IeBOHl KOJIOHKE, BKJIIOUEH, Ha IIUTKe ylpaB-
JIEHHS TaKXKe HauMHaeT MUraTb CHTHa/bHAs JaMIouKa. DTa CHTHaJIbHas
JIAMIIOYKA MOJACBEYHBAET MaJIEHbKYIO CTPEJKY, YKa3HBAIOIYIO TO Xe
HampaBJieHHe MOBOPOTA, YTO W BHENIHHE MUTAlOLIMe CBETOBblE CHIHAJILI
(puc. V.137 u V.138).
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MHTEPECHBLIE CAMO/EJIKU

MpoGHHK AnA MPOBEPHKH CHCTEMbl 3amHraHua
M sanajbHOHW CBeYH
Heo6xonuMele JeTajlu H MaTepHaJbl:

dubposass TPy6Ka C BHEWHUM AuameTpoM 13 mm, TONMHHOMN
cTeHoK 1,5 mm u pnmnod 180 mm . . . . . . . ..

R |
Ilepepanuble npo6ku @10 mm pauuodt 13 mm . . . o . . . .2
Pesucrop (conporusienue) 4,7 Mom, 0,5 em . . . . . . . .1
HeonoBas mamnoyka tanma MH-3 . ., ... ... ..., .1
BartapeHHBIl 3aKHM .« « « ¢ o 0 0 o 0 0 0 v ow o w . ]
TPOCHK &« v v v v v v v o o s v bt v v it e e e e v o lm
TBOBAD + v v o o o o o o o o o vt v e e e e e e w1

SroT McnHTaTeNLHBIH NPUGOP JlaeT BO3MOXKHOCTL OGHAPYIKHTL He-
HCIIPAaBHOCTH B CHCTeMe 3aXXMIaHHsi aBToMaiuHbl. Ecan sakpenutsb
3aKHM Ha KakoH-1H6O MeTa/yIMyeCKOH JeTald aBTOMOGHJIBHOH paMmbl!
WIH JIBUTaTe/sl, 8 OCTPBIM KOHLOM HIJIbI IPOGHHKA KOCHYThCS BepXHefi
YacTH 3amajbHOH CBEUH, TO B C/yYyae HCNPABHOCTH CBEYH W paclpeje-
JIUTeJIs HeOHOBAas JaMIIOYKa s1pKo 3aropurcs. Eciiv HeoHoBast JiaMmmouka
TOPHUT TYCKJIO MJIM BOOOLIE HE 3aTOPAETCs, TO 5TO 3HAYHT, YTO HEUCIIPaB-
Ha qu6o cBeya, Jn60 pacmpeneauteab. Eciu Hencnpasen pacmpe-
JeJINTe]b, HEOHOBasi JaMnouka OyJeT TYCKJIO TOpeTb INPH KacaHHH
urJo# mpoGHuKa /o060l cBeun. Ecnn namnouka He saropaercs npu Ka-
CaHMH HMIVIOH MPOOHHMKA TOJbKO ONHOH WM ABYX 3amajbHBIX CBeyei,
TO, CKOpee BCEro, HeHCHPaBHbI UMEHHO 3TH CBEUH.

[Nocepenune ¢u6poBOl TPYOKHU KPYTJILIM HaNHJILHHKOM Ipofenafite
OTBEPCTHE TAKOTO JAHAaMeTpa, YTOOhl 4epe3 Hero Gbia BHIHA HEOHOBaAs
Jamrouka. B ofHO# M3 AepPeBAHHBIX NPOGOK, BCTABJASAEMBIX C KOHHLOB
TPYOKH, IPOCBEPJIMTE OTBEPCTHE HECKOJLKO MEHBIIEro JIHaMeTpa, uem
rBO3Jlb, KOTOPBIH CAY2KHT B0HIOM IPOOHHKA, H C YCHJIHEM BCTaBbTe
B 5TO OTBEPCTHE TBO3/b. Ilpunasiite oMH U3 BEIBOJOB CONpPOTHBJEHHS
K LIJISITIKe TBO31s. Ipyrofl BHIBOJ CONPOTHBJIEHHS COEIMHMUTE C BLIBOIOM
HEOHOBOH J1aMIOYKH, OHM JO/KHBI ObITb COENMHEHBl H DaCIONOMKEHb!
TaK1M 06pPa3oM, 4TO0b! JIaMIIOYKa HAXOAK/IACh KaK Pas NPOTHB LEeHTPallb-
HOTO OTBepCTHA B TPyOKe, KaK 3TO NOKAa3aHO Ha PUCYHKe.

Puc. V.139. HcnwmrateabHbl#i NpH-
Gop A/ NIPOBEPKH CHCTEMbl 3aXKH-
FaHHs W 3aNajbHOH CBEUH.
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Imom kowey U30/1A4UOHHAA

npoBoda nenma Dubpolas Lepebanwan
npucoedunume 5 HaMOmana " mpybra npobka
K 3awmumy 48 puKcayuu
Samapeu /npaﬂoﬂa /ﬁ":ﬂgggﬁﬁg ~
-
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B

Peaucmop 47 Mom 3ond

t 175

Puc. V.140. ¥YcrpoiictBo mcnbitaTtenbHoro npu6opa AN NPOBepPKU
CHCTEMBl 3a)KHl'aHUS H 34NajbHOH CBEYH.

CoenuHuTe BTOPOH BHIBOJ HEOHOBOH JIaMIIOYKH C TPOCHKOM. B6musu
TOr0 MecTa TPOCHKA, IJie OH BXOAUT B JlepeBsHHYIO MPOGKY, HamoTaiite
Ha HETO U3OJALHOHHYIO JIEHTY, KOTOpash 6YyJeT BhIIIOJAHATL POJIb (UKCA-
Topa. BeTaBbTe cnasiHHble MeXAy COOOH CONPOTHBJIEHHE H HEOHOBYIO
JIaMIIOUKY B TPYOKY H YHHBepCaJbHBIM KJeeM NpPHKJeHTe N0 MeCTy Je-
PEBSIHHYIO NPOOKY, NIPelBAaPUTENBLHO BCTABMB B Hee IBO3lb-30HI. I1po-
CBEpPJIUTE B LIEHTPe BTOPO#l JepeBSIHHON NPOOKH CKBO3HOE OTBEPCTHE
nuamerpoM 3 mm. Ilponycrute uepes 3TO OTBEPCTHE TPOCHK U BCTaBbTE
BTOpYIO POGKY B Ipyro#l Koselt ¢uCpoBO#l TPYOKH, NpPeLBAaPUTENBHO
cMasaB €e CTeHKH yHuBepca/ibHbIM KiaeeM. Iloxcoenuente K Komuy
TPOCHKA 8aXKHM OT akKKyMyJsaTopHOil 6atapeu. Ha sToM 3akanunBaercs
H3TOTOBJEHHE NPOOHHUKA.

KoHTponbHbele BOnpock!

1. HasoBuTe HECKONBKO TNPHMEPOB HCIOJB30BAHHS 3JE€KTPOIHEPTHU B
aBTOMalIKHe.

2. CKoNbKO aKKyMYJSITOPHBIX 3JEMEHTOB MCIOJB3yeTcs B 12-BonbTOBOM
GaTapee?

3. Kaxkyio- posip Urpaer maccu aBTOMAIIHHB B ee 3JIeKTPUUECKOH cHcTeme?

4, TloueMy npu 3anycke JBHTaTeJs MaIlHHbl HEOOGXOAMMO, 4YTOGH ero
aKKyMyJsiTopHaa Garapes Ghlla COBePIUEHHO HCNpaBHa?

5. KakoBo HasHaueHWe reHepaTopa aBTOMAlUUHLI?

6. Ilns uero HeoGXOAMM pPeEryJsTOP HanpsKeHUd?

7. B ueM Ha3HaueHHe KAaTyMIKH 3aKUTAHUS?

8. Kaxk ucnoaesyercs pacnpejie/iuTeib B CHCTEMe 3aXKHIaHUsl aBTOMaNIHHBI?

9. Ilnsa uvero mpelHasHaueHH 3anajbHblEe CBEUU?

10. Iloyemy B dapax NpPHMEHSIOTCS TepPMETH3UPOBAHHBIE ONTHYECKHE 3Jie-
MEHTHI?

11. Kakumn cpeiCTBaMH OCYILECTBJIS€TCS 3allUTa 3JEeKTPHUECKHX CXeM aB-
TOMALIUHBIP



rnasa VI

NPUMEHEHHWE SJIEKHTPOHUHU A3 CBA3K

24, TENEDOH

CoBpeMeHHBII TeJedOHHBIA ammapar — 3T0 OJHMH M3 Haubosee
' 4acTO HCIOJb3yeMbIX 3JIEKTPHYeCKHX npuGopoB. O mnpeobpazyer
3BYKOBBIE CHT'HAJIBl B CHTHAJIBI 3/JIEKTPHUECKOTO ToKa. IlocsienHue MOryT
ObITh TOCJaHBEI Ha 6OJbLINE PACCTOSAHUS U 3aT€M BHOBb NMPeOGPa3OBaHbI
B 3BYKOBHIe curHanibl. Tenedon 6wt usobperen Anekcanapom Besiom,
nocjaaBmuM mepsoe TejedoHHOe coobuienne 10 mapra 1876 .

3sykossie BosHbI. [IpH pasroBope /M, HanpuMep, NPH KOJeOGaHHSAX
CTPYHHI B BO3JyXe PaclnpOCTPAHSIOTCS 3BYKOBEe BoJHHL (puc. VI.1).
Ortu KoJieGaHus NeHCTBYIOT Ha YXO 4eJOBEKa, U MBI C/IBIIAM 3BYK. Kaxk-
IbIH 3BYK HMeeT ONpe/le/leHHOe YHCJIO0 KosleGaHHi B CekyHpy. Ywucio
KosieGaHuil B CeKYHIy Ha3hiBAaeTCs YaCTOTOH M u3MepsieTcs B Teplax
(ey).

YacToTsl KosleGaHu i, KOTOpble MOXKET CJILIIATE YXO YeJ0BeKa, JeKaT
B npezenax or 20 1o 20 000 ey. Tax Kak 3TH YaCTOTHI Mbl CJBIIHM, HX
HaspBaloT 3ByKoBeIMH. HactoTa 15000 ey — 310 KoJeGanus OueHb
BLICOKOTO TOHA, KOTOpble CJBILIMT JaJeKO He BCAKHE 4esOBeK. 3BYKO-
BYIO BOJIHY 4acTO M306pa)aloT Tak, KaK NokasaHo Ha puc. VI.2.

Mepenatunk TeneOHHBIX CHUTHANO0B. Ta yacTb TejedoHHOH TPYOKH,
B KOTOPYIO Mbl TOBODHM, fBJISIETCS NMePefaTdnKkoOM TesJedOHHOTO CHI-
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Puc. VI.1. Tlpn pasrosope B BO3@yXxe
BO3HHMKAIOT KoJebanus Mx HaswBaioT
3BYKOBbIMH,
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Puc. VI.2. Tpaduueckoe wusobpaxenne
3BYKOBOH BOJIHBI.

d

Vuxpogon

Puc. VI.3. Koncrpykuusi MukpodoHa te-
nedonHolt Tpy6ku. CBepxy — ero ycnios-
Hoe of03HaueHHe B cXeMax.

Puc. VI.4. Yactuue yras B Mukpodorne

pPacnonoxeHbl HENJOTHO H CO3JAlOT CO-

NPOTHBJIEHHE JEeKTPHUECKOMY TOKY. Mua-

JHaMIepPMETP NOKasblBAa€T, YTO 0O UENH
HAET HEKOTOPHIH TOK.



Puc. VI.5. 3BykoBas BOJIHa 3acTaBl/sieT
nuadparMy nporubarbcsi W YIJIOTHATH
yrosbHble 4acCTHIB, NPH 3TOM CONPOTHUB-
Jelne MHKpodoHa B LeNH yMeHbmaercs.
Tok, MoKa3bIBaeMBI MUJJIHAMIEp METPOM,
yBeJH4YHBaeTcs.

Hajla u HaswkBaeTcss MHKpodoHOM. [1pocToét MHKPODOH COCTOHUT H3 TOH-
KOH KpyIJioll B ruOKoil aAuadparMel, CBS3aHHOH ¢ He6OJ/IbIIOH YalleuKoH,
B KOTOPOH cCOJepKUTCA YrojbHeii nopomok (puc. VI.3). Yroabuwit
MOPOLIOK JEJAI0T U3 000KKEHHOr0 YT/s. YacThlbl yTOMbHOTO HOPOIIKA
(rpaHyJibl) MOTYT ABUraThcs B yallleuKe B3aJ W BIEPelL MOJ JAaBJeHHEM
KPYIVIOTO IHCKA, CBSI3aHHOTO C Auadpparmoil HeGOMbIIUM CTEPXKEHBKOM.
Korna sByxkoBbie BOJIHBEI MafaoT Ha AuadparMy, B Hell BO3HHKAIOT 3BY-
KoBble KoJieGanusi. KosmeOGaHusi AuadparMel 3acTaB/sIOT DUCK IlepeMe-
aThes B yameyke ¢ YroJbHBIM MopomkoM. [1pu ABrKeHuu naadparmel
H3MEHsIeTCs1 MJIOTHOCTh YIOJIbHOTO MOPOMKa B MHUKpodoHe.

Ecau BRaouuTs MUKPOGOH B Lenb ¢ 6atapeeit (puc. VI1.4), To yepes
YTOJIbHBIA IIOPOIIOK NPOHIET TOK. YTONbHBIH NOPOLIOK AeHCTBYeT Io-
IOGHO pesHCTOpy, HOAK/IIOYeHHOMY K Gatapee. Korna muagparma asu-

Puc. VI.6. Koucrpykuns tesnedona.
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Puc. VI.7. OcHoBHBEe feTalu COBpEMEHHOro TejedOHHOro ammna-
para ¢ HomepoHaGupareseM.

lepedamyux Npuémnux
Tpanegpopmamop
llepBuynasn

LE/ obmomxa

Bmopuynas
obmomxa

bamapeina *

Puc. VI.8. Ilpocras TesedoHHAast JUHAS C MOBHIIAIOMUM TPaHCHOPMATOPOM AJs
CBSI3M MHKpodoHa ¢ TesedoHOM.

Puc. VI.9. Cnennanbuasi paguoresedoHHass cayxk6a B ropofax Aaer H0O3MOK-
HOCTb PasroBapuBarh IO TejepoHy M3 aBTOMOGHJSA.
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lpuemnux lpuemyur

it TeneporHas NuHuA

S —

i l Tpancpopmamaop

hos

llepedamyux  bamapen bamapea [llepedamyux

Puc. VI.10. Cxema TenedoHHOH JNHHHUA [as ABYCTOPOHHEHA CBA3W.

xkercsi K wameuke (puc. VI.B), yronbHblll mopomok craHoBHTcs Gosee
IJIOTHBIM, M 1O Lienu TedeT Go/bliuil TOK. TOK yBe/sHuHBaeTcsi MOTOMY,
uyTo npu Gosiee MNJIOTHOM DPACMOJIOXKEHHH YacTHL MOPOMIKA CONMPOTHUB-
JieHHe Leld yMmeHbiaercsi. Mbl yxKe sHaeM, 4TO yBeJIUYEHHE CONPOTHB-
.JIeHHsl YMEHbILaeT 3JEeKTPHYECKHH TOK B LEMH, a yMEHbUICHHe COImpo-
TUBJIEHHs1 yBejuduBaer ero. Korna nuadpparma nsukercsi B o6paTHOM
HanpaeJ/eHHH, JIOTHOCTb YTOJbHOIO MOPOMIKA yMEHBINAeTcsl H YMEHb-
IAeTcsl TOK uepe3 MUKPOJOH, TAK KaK BO3PACTaeT CONPOTHBJ/ICHHE LEMH.

Tok uepes muxkpodoH GyIeT H3MEHATHCS B COOTBETCTBHU CO 8BYKO-
BbIMU KOJIeGaHUWAMH BO31yXa, BO3AeHCTBYIOMUMH Ha nquadbparmy. Takuv
06pa3om, MHKPO(OH CO3aeT IEKTPUYECKHH TOK, H3MEHSIOMHUACSH B CO-
OTBETCTBUH CO 3BYKOBBIMH BOJIHAMH.

MpuemMuuk TenedoHHbIX curHanoB. Ta gacTs TenedoHHOH TPyOKH,
KOTODYIO Mbl A€P2KHM OKOJIO yXa, HashiBaeTcs TesedoHoM. Tenedon npe-
ofpasyer aJleKTpUYeCKHH TOK, CO3JiaBaeMblii MHKPO(OHOM, B 3BYKOBbIE
curnasnl. [1poctoit TenedoH COCTOHT U3 MOGTOSHHOTO MarHHUTA ¢ KaTyul-
KOfl mpoBofia, HajxeTOH HAa HEro, W H3 TOHKOH TuOKOH KecTAHOH AHa-
(parmel, yKpemieHHo# nepel MaraHutoMm u kartywkoi (puc. VI1.6). Ilo-
CTOSIHHBIH MACHUT TPHUTSTUBAET XKECTAHYIO AuapparMy, U OHa HEMHOIO
nporuGaercs. Koraa mo karymke NpPOXOAHT TOK, KaTYIKa CTAHOBHTCS
anektpomaradtoM. Ha nmadpparmy okaseiBaiorT BOsfeficTBHE IBa Mar-
HMTA: TIOCTOSIHHBIA MarHUT ¥ 3/J€KTPOMaruur. Ec/u TOK depes KaTYIIKY
W3MeHsieTCs, TO MPUTsKeHHe Auadparmsl Jub0 yBeJHUHUBAaeTcs, JHOO
ymeHbiuaercs. TOK, NMpoTeKaroWUi 4epe3 3/1eKTPOMArHUT, 8acTaBJjfeT
AdadpparMy konefatecs. DT KosebaHHA AHapparMel MepefaloTcs yac-
TullaM Bo3lyXa nepel Heill. JIBmkeHHe Bospyxa mepex Auadparmoil u
€CTb TOT 3BYK, KOTOPBIH MBI CJBIIIAM YXOM.

Mpocras Teneounas anuusa. Utobbl cCoeNUHUTL MUKPOQOH G Tese-
GoHOM, OOLIYHO HCIOJB3YIOT MOBBILAOWMA  TpaHcdopmarop. ITOT
TpaHchopMaTop 3HAYHTEJNbHO HOBHIAET HeGO/bIIOE HaNpsKeHHe, CO3-
JlaBaeMoe MUK POQOHOM, H IofaeT ero Ha TejnedoH (puc. VI.8). [lepsuu-
Hasg OOMOTKa TpaHcjopmaTopa COelHHeHZ ¢ MHKPOJOHOM, a BTOpHUU-
Hast — ¢ TeseoHoM. MeHsAOMMACA O BeJMYHHE NOCTOSIHHBIA TOK,
coszaBaeMblil B MuKpodoHe, BO30yXKAaeT BO BTOPHUHOH OOMOTKE TpaHC-
¢opmaropa nepemeHHbd oK. Hanpsxenue BTOpHYHON OOMOTKH TpaHC-
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¢dopMaTopa co3gaeT TOK uepe3 TenedoH. B pesynbrate nuapparma
IPHBOJUTCS B JBHXKEHHE.

I sycropounsis TenetoHnas css3b. [l NBycTOpOHHEH TesedOHHOM
CBSI34 HA KaXJOM KOHLe IUHUH HeOOX0AHMO HMETh TeslepOH U MUKPOGOH
(puc. VI.10). Kpome Toro, B KaxKioM TeslehOHHOM ammnapare JO/IKEH
OLITh NOBBIIAKIIUHA TpaHchopmarop. [IpoBona, coemuusiomIEe MEXIY
co6oii TenedoHHBIE annapartel, MOTYT HMeThb 3HaUHTe/IbHYI0 1uHy. Korna
paccrosinfe MexJy TesJeOHHBIMH annapaTaMd COCTaBJIseT HECKOJNBKO
KHJIOMETPOB, COIPOTHBJEHHE MPOBONHLIX JIMHHH MOXET HACTOJIBKO
YMEHBIUHUTD TOK B LIeNH, 4To Avadparma tejedgoHa OGyJeT ejie ABHraThCs
¥ 8BYK IIOJIYYHTCS O4eHb c/1abbiM. UTOOH yBEJUUYHTh TOK B TAaKOH Tesle-
(OHHOM LenH, NMPUMEHSIOT yCUauTeJdb. Eciu paccrosiHHe Mexnay Tele-
(JOHHBIMH amnmnaparami COCTaBJIsSieT MHOTO KMJIOMETPOB, TO BJOJb Tpac-
Cbl MCIOJIb3YIOT HECKOJbKO YCHJIHTeNeH.

MHTEPECHbLIE CAMOJEJIKU

HUarotoBneHHe yronbHoro mukpothoHa

Heo6xonumMble MaTepHasbL:

Hepesinnas pomeyka 13 X 50 X 75 mm . . . |

Kycok JaucroBoit cranum uau aarynn 13 X 240 i TOJII.I.[HHOH
06 mm . . . ... . [ |

Merannuyeckas KpBILIKA ot 6yTleIKH 932 MM Ce e 1

Boilsoynoe KOJBIO, HAaPYXHBI JHaMeTp KOTOPOro JOKeH co-
OTBETCTBOBaTh BHYTPEHHEMY JHAaMeTPy KpPBIWLKH . .
Kpyrnas njactuHa M3 JMCTOBOH JIaTyHH, ee AHameTp Ha 3 o
MeHbllle BHYTPeHHEro AHaMeTpa KpBIKH . . . . . . .
Kpyxkok U3 TOHKOro KaproHa @80 mm . . . . . . . . . .
KpenexHuele BUHTH JaTyHHBle M5 nauHolt 19 mm . . . . . .
ecrurpannbie naTyHHble raifku M5 . ... ..
Kpenexustil naTyHHbit BUHT M4 gaunuo#t 19 mm . . . . . .
WlecTurpanHsle JaTyHHbE raiki M4 . . e e e
KpenexHuuil cranpHoit BUHT M5 pamuoit 13 mm o oo
Yronpubii crepxeHbp (U3 crapoif Gartapeiika) . . . . . . . .

—

ot ot DND bt T DND bt et

IpocBepsuTe noJIOCKY MeTasia B coOTBeTCTBHH ¢ puc. VI.12 u cor-
THUTE M3 Hee KOJbLo auaMerpoM 75 mm. Crnasifite KOHIBI BHAXJECT.
ITpocBepsiuTe B LEHTpPE JAaTYHHOTO JAHCKA U KPYXKKe KapTOHAa OTBEPCTHE
nuametpoM 3 mm. IlpuBUHTHTE JIATYHHBIH IUCK K KapTOHHOMY C IO-
MolbI0 BHHTA U raiiku M4. ITpukiefite Bol/I0O4HOE KOJIBIO K JIATYHHOMY
JMCKY TaK, YTOOLI FOJIOBKA JIATYHHOIO BUHTA HAXOAMJIACh TOYHO B LIEHT-
pe KoJjblla.

HsmesipuuTe YroAbHBIH CTEPKeHb Ha KYCOYKH IHAMETPOM OKOJIO
1,5 mm. s MOJMyUEHHS JIYUOIMX Pe3y/IbTATOB YaCTHLBI YT/IS CJIELYEeT
npocesiTh. 3anofHdTe 4Yameyky Ha 3/4 wactunamu yras. Ilpukieiire
KapTOHHBIH KPYXKOK K KpbIIKe OYTBUIKM (Yailedxe), yGeIMBLIUCH, YTO
BOMJIOYHOE KOJIbLO IVIOTHO BOLLIO BHYTPb Kphimikd. Ilpukiefite xap-
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Puc. VI.1l. Yroabusi
MHKPOGOH.

- uHUmb €
_— Memannuvecxkoe Konsyo gfﬁgw 8 nap-
lpunasme MOKHOM

Kapmownsid duck ducke
| BodnoyHoe Konsyo

Memansuyeckan

KkpsruKa om bymsinku

Aamynneid Guck

—

Yacmuysl yena

Jawum
BSTAR BAHHAA
Bud 8 paspese Bud c3adu
230
4 ! 4
i i P4 oy

lonocka cmasu usu namywu

lepBuynan  Bmopuynan
obmomka obmomka

o e ]

amapedna  Hayuruxu

mpaxe@opMamog Aamynusd Bodroyroe
8 cxeme Muxpo@poHa duck KO/1640

Puc. VI.12. ¥YcrpofictBo yroasHoro mukpodosa,

33K.2618 241



Puc. VI 13. MukpodoH BKJIIOUeH B cxeMy C TOBHIIAIOWHAM
TpaHchOpMaTOpOM H Napoil HayLHHKOB

TOHHBIN KPYKOK BMeCTe C yatieukoil K MeTajiHueckoMy Koabity. [Tocse
BLICHIXaHHSA TOJPaBHANTE KapTOHHBIA KpPYXKOK [0 METaJ/JHYECKOMY
KOJIbILY.

B ueHTpe nepeBSHHOM MOACTAaBKU NPOCBEPJIUTE OTBEPCTHE IHAMETPOM
5 MM W NPUBHHTHTE MeTAJJIMUECKOe KOJBUO K NEePEBSHHOH MOACTABKe
BuutoM Mb. TlpocBepJiute B lepeBAHHOM OCHOBAHHHU €lle IBa OTBEPCTHA
IMaMEeTPOM 5 mm U 3aKpeluTe B HUX BHHTH], KOTOpBlE GYAYT CAYKUTb
saxkumamu. [Ipunasifite Kycok nposona nuametpom 0,25 mm 115 HaMOT-
KH 3JIEKTPOMAarHHTOB K 3ajiHeHl CTeHKe 4YalleuKW U COelHHUTe BTOPOJ
KOHEIl 3TOrO NPOBOAA C OXHMM M3 3aXKHMOB. BTOpBIM KycKOM mpoBoza
auamerpoM 0,25 mm coemnMHHTE MeXKAy cO0O# BTOPO#l 3a)KHM H BHHT
B 1IEHTPEe KAPTOHHOTO Kpy:KKa. Ha 3Tom usrotoeneHne mukpodoHa 3a-
.KaHUYHUBaeTcH.

MuKpoGOH COelMHSETCS MOC/efOBaTeNbHO C IBYyMs CyXHMH GaTta-
pelikaMl M Tapoil HAYIWIHUKOB. 3HAYMTEJIBHO Jydllle CXeMa, MoKasaH-
nasa na puc. VI.13, B KoTOopo#i Hcrosb3yeTcs TpaHchopmaTop, OMHCaH-
uuiit B § 17. TloBrunatomuii Tpancopmarop B 310fl cxeMe 3HAYUTENBHO
yBeJIUYHNBAET [lepeMeHHOe HanpsikKeHHe, co3flaBaeMoe MUKPodoHOM, Gna-
ronaps 4eMy IPOMKOCTb 3BYYaHHS TaKKe 3HAUHTEbHO YBeJHYHBAETCS.
Wmess mBa MukpodoHa U IBe Maphl HAyMIHUKOB, MOXKHO cOGpaTeh Tele-
dOHHYIO JIMHHIO LISl IBYCTOPOHHEH CBA3H.

KOHTpOanbIe BOMPOCHI

1. Kro usobpen tenedoHn?

2. Kaxk mnepepaercsi 3BYKP

3. Uto Takoe 3BYKOBBHIE YaCTOTHI?

4, HaszoBuTe OCHOBHBIE JeTalu MHKpodoHA.

5. O6bscuure, KakuM 06pa3oM 9YaCTHIE yras B Mukpodowe co3paior mepe-
MEHHBIH SJE€KTPUUYECKHI TOK.

6. Ha3oBuTe OCHOBHBIE 1aCTH COBPEMEHHOTO TejedoHa.

7. O6nsacHuTe, Kak Auadparma B TejedoHe CO3KaeT 3BYKOBble KojebGaHHA.
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8. Hapucy fite npocryio Tene@OHHYIO JHHHIO ¢ MUKDODOHOM M TenedoHOM.

9. 3aueM npumeHsoT TpaHchopmartop?

10. Kakoe ycTpoficTBO HCNOJIb3YIOT AJS YCHJEHHs CHrHajga npu 6osbliom
pPACCTOSIHUU MeXAy TeJedOHHBIMHM anmnaparamu?

25. MPUEM PAOMOBOJIH

Paguouacrorsl. PajguHonpueMHUK €CTh TOYTH B Ka)KJIOM JOME.
PanyonpueMHUKH HCIOJB3YIOTCS U /151 O0ecredeH st pajuocBA3U MeXLY
Kopab/isiMM, HaXOAAIIMMHCS B MOpe, AJsl yNDaBJIEHHsi TIOJETOM CaMo-
JICTOB U JJIfl MHOTUX APYTHX LeJed.

Panuocurnasnsl nocs1aloTcss  BO BCeX
HAallpaBJeHUsX  MHOTOYHCJIEHHBLIMH
panuoCTaHUUSMH. DTH CUTHAJDI lTepe-
JIAl0TCA  3J1eKTPOMAarHUTHEMY BOJiHA-
MH, HHaye Ha3BaeMbIMH DaiHOBOJI-
‘Hamu *.
PanunoBosinbl co3patorcs nepeMen-
HbIM TOKOM, HampaBJ/jieHHe KOTOPOro
MeHsIeTCs1 C OYeHb OOJIbLIOH uYacTo-
Tofi. Mbl yXe 3HaeM, YTO 3BYKOBEIE
YaCTOTHl 3aHMMAIOT AManasoH oT 20 1o
20 000 ey. PanuoBonHel BO30YK1akOT-
CA nepeMeHHbBIM TOKOM, 4acToTa Ko-
toporo Gosbwe 20 000 ey. B mupe
UCTNOJb3YeTCsl MHOXKECTBO — Pajuo-
BOJIH; 4acTOTa HEKOTOPBIX U3 HHX
jocruraer 300 MHIIMOHOB TFepl U 1a-
ke  OoJbme. PaznuosernarelbHble
CTaHLUU CPeLHEeBOJHOBOIO JHaIaso-
H4, CHTHa/lbl KOTOpBIX MNpPHHHMAaeT
OCLIMHBIH paJHONpPHEMHHK,  pabo-
TaloT Ha wacrorax or 100 000 ey
no 1500 000 ey. .
Panuouactorsl 06blUHO 0603Ha-
YalT YucJAOM KuJjorepu. [IpuctaBka Puc. VI.14. AxTtesuble oawHH pa-
KWJIO 03HAYaeT «TeIcAYa». ECJu mpo  AMOBELLATeNbHON CTaHLMM MOLLHO-
paJHOBelaTe/bHYI0 CTaHIHIO TOBO- cTbio 50 w6 m.
pAT, 4TO OHa paboTaeT Ha dYacrore
600 xumorepu (600 key), 3TO 3HAYHMT,
YTO YacToTa ee CHlHaJa paBHa \t/

600 000 mepnonoB B CEKyHAY.

- Anmenna
* TlepBrii B MHpe padHONPHEMHHK

GblT CO3MaH BEJHKMM pYCCKHM YyUYeHHIM
A. C. TlonoBeiM — u3obperareseM pa-
ano — B 1895 r. (pum. ped.). Yc0BHOE 0603HAUEHHE AHTEHHHL.
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Usanyuyenne paauoBosd. Korna
Oo4YeHb OLICTPO MEHSIOMIMECH TOKH,
HasblBaeMble PajiMoyacToOTaMy, | npo-
XOAAT IO MPOBOAY, TO BOKPYT HErO
CO3/IaI0TCS 3JIeKTPOMATHUTHHIE BOJI-

HBl, paclpocTpaHsilomuecss B [po-
CTPaHCTBe BO BCeX HAaMpaBJEHHSIX.
Ha paauoseuiaresnbHoil cTaHUHH
/IS CO3JaHUS1 PAAMOBOJH HCIOJb-
3yercss O60JIbUION NepenaTydk, coe-
JMHEeHHBIH C MauToH, Ha3bIBaeMOH
s aHTeHHOH. PafHOBOJIHEI OT aHTEHHBI
- A:m” YXONSIT B OKPYKAaiollee MpOCTpPaH-

_ - nepedamyuxa CTBO (pHC. VI.15).
e HekoTopbie BosHBL pacmpocTpa-

Puc. VI.15.

HSIIOTCSL BJIOJIb TOBEPXHOCTH 3eMJu
{1 Ha3bIBAIOTCS MOBEPXHOCTHBIMU BOJI-
HaMH. DTH BOJIHBl PaclpoOCTPaHAIOT-

Tlepenaiomas anTeH-  oq ye oyeHb AANEKO U CKOPO oOC/Ia6e-

Ha IOChlJIaeT PaaHOBOJIHBI BO BCEX
HATIPABACHHAX. BAIOT HAaCTOJIbKO, YTO HX yXKe Hesb3si

NpUHATbL NpHeMHHKOM. [lpyrue pa-
JMOBOJIHBl ~ MOAHHMMAIOTCS B HeGO;

STH BOJIHBI HA3BIBAIOTCS TMPOCTPaHCTBeHHBIMU. OIHU NPOCTPaHCTBEHHBIE
BOJIHBI MOTYT YHTH B KOcMOC. [[pyrHe MpoCTpaHCTBEHHbIE BOJHBI, MO-
JIOGHO CBETOBLIM JIy4aM, MOTYT OTPa)KaTbCs OT C/IOSI 3apsKeHHBIX Ya-

llepedawwyas
anmenna

Heompawawwyascs
npocmpascmbennan
Bomma

Honusupobannsid

om UOHU3U-
pobannozo
c/no8 am-
Mocpepst

M/IA
loBepxnocmuasn Je

Bonna

Puc. VI.16. PaguoBoJHB pacxogsiTcs OT NepelaTuidka BoO
BCcex HampaBieHHsX. [loBepXHOCTHBIE BOJIHBL pacnpocrpa-
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HAIOTCA BIOJAb NoBepxHOCTH 3eMmau. Yacrte HX yXogut or

3eMau U TepsieTcss B KOCMHUECKOM NpoOETpaHcTBe. [lpyras

4acTbh OTPAXKaeTCs OT HOHH3HPOBAHHBIX CJOEB aTMocdephl

o6patHo K 3emie. PaiuoBOJHBI MOI'YyT HECKOJNBKO pas oTpa-

®aTbCsl OT NMOBEPXHOCTH 3eMJH M HOHU3MPOBAHHBIX CJOEB
U pacnpocTpaHsiTbcsl Ha GOJbIIHE DPacCTOSHHS.



CTHIl, HAa3bBAEMOTO HOHH3MPOBAHHBIM CJOEM. IDTOT HOHH3HPOBAHHBIN
cJI0# IefiCTByeT KaK 3epKaJio, OTpaKaiolilee paJJHOBOJIHLL OGPATHO K 3eM-
ae (puc. VI.16). UmenHo Graronaps oTpaKeHUAM OT 3TOTO CJIOSL PajiHo-
BOJIHBI MOXKHO IIPHHUMATh Ha PACCTOSIHUSAX BO MHOTO ThiCSIY KHJTOMETPOB
OT nepenaTuuka. BricoTa pacnosioxKeHHS HOHM3HPOBAHHOTO CJIOS aTMO-
chepsl HaL 3emseli MOKeT MEHAThCA B npefenax ot 60 xo 500 xkum.

PagnoBo/IHBl pacmpoCcTPaHSIOTCA CO CKOPOCTBIO CBeTa, paBHOH
300 000 km/cex. Tlpu Takoit CKOPOCTH pacHpocTpaHeHHs CHTHAJIBI PHU-
HUMAIOTCA ITIOYTH CPasy IocJje UX M3JIYyYeHHS IepelaTiUuKOM.

HanoxkeHune 3ByKOBbIX CHTHAJOB Ha PajuMOBOJHbI. Ec/au Mbl HaCTPOH-
JIl MpHEMHHK Ha YacTOTY PajMOBElaTeJbHOH CTAaHLIMHU, Mbl CJBIIIHM
roJIoC JMKTOPA MJIM 3BYKH MY3bIKH. OXHAKO 3BYKOBBIE CHTHAJBI HEJb35
C/BIIIATh HEMOCPeACTBEHHO Ha O6OJbIIOM paccrosHud. s nepenayu
3BYKOBEIX CHMIHAJOB Ha GOJIbLIME PACCTOSIHHA HCHOJIb3YIOTCH pajHo-
BOJIHBI.

3ByKH rojoca IUKTOPA HJIH MYy3bIKH BOCIIPHHHMAIOTCA B PajiHo-
CTYAMH MHKPOGOHOM, KOTOPBIH aHa/lorHueH MUKPoQoHY B TesaedOoHHON
Tpy6Ke. [osoc auKTOpa MM My3blKa NPEACTaBJIAIOT COGOH COBOKYI-
HOCTb 3BYKOBBHIX 4acTOT, KOTOPBIE Mbl C/BIIINAM, KOT/la BKJ/IIOYAEM pPajiuo-
NpUEeMHHUK.

Muxkpodion mpeobpasyeT 3BYKOBble KojleGaHUA B NepeMeHHble 3JIeK-
TPHUECKHE TOKH — 3BYKOBBle CHTHaJBL. [lJifl ycHuIeHHs 3BYKOBBIX YacTOT
UCHO/IB3YeTCs YCHJIUTENb. ¥ CUJeHHBIe 3BYKOBBble YacTOTHl B Iepejart-
YHKe BO3JeHCTBYIOT Ha KoseOaHusl BBLICOKOH 4acTOThl (pagvovacToThl).
PanunoBosina, cosnaBaemasi Ha Tepefaroliell CTaHIMY, Ha3blBAeTCs Hecy-
wefi. Ha puc. VI.17 nokasaHo, KaK 3ByKOBEIe CUTHA/NBl BO3JeHCTBYIOT

-— —_—
PaduoBorna Paduobonna
codepmum
Bosna paduoyacmomy
paduoyacmomst u 3Byrobyro

_pdb%ﬂd]ﬂq_ ModynupoBannan sacmomy
Hecywan
~~Aumenna
Tenepamop Yeunumens M
Bbiconod

Bsiconod
vacmoms: 4acmomsl W}B{)\
38yrobas Bonna

N MukpopoH bBorna paduoyacmomsl
\\\
Wity Yeunumens
Al 38yrobod
I yacmomsi Bosna
3;/ s 38yrobod yacmoms!
ynofsie
bonnsl

Puc. VI.17. U3 stoft 6N1OK-CXeMBl BHAHO, KaK TNPOHCXOJUT HaJOXKeHHe
3BYKOBBIX 4aCTOT Ha BBHICOKOYACTOTHYIO HECYULYI0 BOJHY. ~

245



Ha paauoBoaHy. Takylo paiMOBOJHY (YacTOTY) Ha3bIBAlOT MOJYJHMPO-
BaHHO#. PajuonpuemMnuK HacTpamBaeTcs Ha Ty MJIM MHYIO PaIHOBOJHY
(4acToTy), BblIeJseT M3 Hee 3BYKOBOH CHUIHaJ M YCHIAMBAET €ro, 4Tobbl
MOXKHO OblIO CaAylLaTb Iepefauy yepe3 POMKOTOBOPHUTEb.

Ammintyanas moaynsuusi. Ecid npu MoOAyJsiLHM 3BYKOBOH BOJI-
HOH PaJOBOJIHbI MEHSETCA ee aMIVIUTYla, TO TaKylo MOAYJISLHIO Ha-
3hlBAlOT aMIIUTyAHOR (puc. VI1.18). AMnauryaHas MOAYyJsALUS 4acTo
cOKpaleHHo o6o3Havaercs n8yms GykBamu AM. MmenHo sToT THI MoO-
AY/IALHM HCNO/Nb3yeTcs Ha OOBYMHBIX PaJMOBellaTeNbHbIX CTAHUHUSAX.

YacroTHas mopyasinusa. [lpyro#i cnoco6 MOLYJALMH, HasbIBaeMblil
yacTOTHOH Moayasuxedl (coxkpamenHo UM), ucnosb3yerca mjis mepe-
LLayy 3BYKOBOH 4aCTH TeJeBU3HOHHOIO CHTHAJIA, a TaKxe Ha pajuoBenia-
TeJIbHBIX CTaHUMAX, paboraromux ¢ UM monynsauueil. [1pu uacrornolt
MOJY/NSALLMH 3BYKOBasi 4aCTOTa U3MeHsAeT 4acToTy Hecymefi. Ecau necy-
ulas BOJIHA NPOMCAYJMPOBaHa TaKUM CNOCOOOM, TO ee 4acToTa yBeJu-
YHBAETCS B TE€UEHHE OJHOIO NOJYNEePHOAA MOAYJHPYIOLIEro CHrHasa U
yMeILIIaeTCA B TeUeHHe BTOPOro nosynepuoaa (puc. V1.19). Amniuryna
HCCyILeH NMpH Takoi MOJAYJSILMH OCTaercsl HeusMmeHHoH. OpHo W3 mpe-
umymiects UM pajuoBellanusi COCTOUT B TOM, YTO 4acTOTa Hecyiuel He
MeHsIeTCSl TOJ JeHcTBHEM aTMOCHEPHBIX W INPOMBILIEHHBIX NOMeX M
Gsarofapsi TOMy CHMTHasbl NPUHUMAOTCA 6€3 HCKaXKeHHH.

Ipuem paguoBoan. UToOwl NPHHMMAaTh PAJHOBOJIHEL, HYXKHO HMETh
pafHonpHeMHHK, KOTOPbIHl MOXHO HACTPaHBaTh HA CHTHAJEI ONpeje/ieH-
HbIX PaJMOCTaHUMH. PaluonpreMHMKH HCNONb3yIoTCs JHOO C HapyxK-
HEIMH NIPOBOJIOYHBIMH aHTEHHAMH, JM60 C MPOBOJIOYHOH aHTEHHOH, pac-
NOJIOXKEHHOH B sAmHKe NpHemMHHKAa. Korza npueMHHK HaXoAuTCs Ha
COJIbILIOM YJa/eHHH OT MepelaTiHka, AJs YJAYy4lIeHHA [pHeMa HCIOJb-
3YIOT HapyXKHYIO aHTEHHY.

PannoBosiHbl, nmonajasi Ha NPOBOJIOYHYIO aHTEHHY MPHEMHHKA, BO3-
€ykpatoT B Heli oueHb cjiabble TOKH. I[10CKOJBLKY pajHOCHTHAMBI H3MTY-
4al0TCs OYeHb OOJbIUMM YHCJIOM PajMOCTaHUHUH, B NPUEMHOH aHTeHHe
MPOXOAAT pa3jIMuHble PajuovyacTOTHbE TOKH. [l HacTpoHKu Ha ompe-
NeJIeHHYIO BBIOPAaHHYIO CTAHLHMIO B NPHEMHMKE HMMeeTCs ChelMaJbHbIl
oprat HacTpo#iku. Bpamas pyuky paaHONpHEMHHKA, Mbl HACTPAHBaEM
OpraH HacTPOHKH Ha Ty CTaHLHMIO, POrpaMMy KOTOPOIi Mbl XOTHM CJIy-
L1aTh.

3azemaenue. OpraH HacTpOHKH pajdoNpHEMHHKA ONHMM BBLIBOJOM
COeNIMHSIeTCS ¢ aHTeHHOU. BTopoil ero BHIBOJ NMOJCOENUHSIETCS K 3eMle.
3azeMJIeHHEM MOXKET CJYXKHUTb I[POBOJIOKA, MNOJCOeJUHEHHAs K BOJO-
MPOBOJHON TpyOe MJIH Ke K MeTaJ/IHIeCKOMY KapKacy caMoro npuem-
HUKa. -

Hacrpoiika ¢ nomewpblo kaTyuwikd. Opran HacTPOIKY NpefHasHayeH
IJisi Bbl6opa pagMOCTaHLMHM, M3/yYawlled PaJMOBOJHEI Ha Ompele/eH-
Heix uacrorax. Opran HacTpPoHKM JO/DKEH BBHIAGAATb 3TH 4acTOThl M He
nonyckKarb MPOCAYHMIHMBAaHHS Ha BbIXOAE IPHEMHMKAa CHIHAJOB, Nlepela-
BaeMbBIX Ila APYTHX 4acToTax.
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HemodynupoBannan
Y necywyan

Modynrupyrwwee
HanpAmenue
36yrnoboi
4acmomsi

AMnaunydno-
modynupobannan
Hecywas

Puc. VI.18. I'paduueckoe npeacrabienne

npouecca aMmIJHUTYyAHOH MoAyJasiuHH. B

pe3ysbTaTe HaAJOXEHHS 3BYKOBO# BOJHHI,

noywe# Or MHKpodOHa, Ha Hecywylo

NnoJyuaeTcss MOAYJHPOBaHHasi Hecyllas
BOJIHA.

HemodynupoBannas
8Y necywan
Puc. VI.19. T'paduueckoe npen-

CTaBJjleHHe YacTOTHOH MOAYJISALHH.
Modynupyrowee Korna ma mecymywo peficTByeT

Hanpaxexue MOIYJHUPYIOWHK#A CHIHAN 3BYKOBOH
38yxoBod 9acTOTHI, yacTOTa HecylleH yBesH-
qacmoms! YHBAeTCS MJIM yMeHbluaeTcss B CO-

OTBETCTBHH C BeJIHYMHOH H NOJSAD-
HOCTbIO  HaNpsKeHHS 3BYKOBOH
YacmomHo- BOJTHBI.
modynupuBanran
Hecyuwan
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Puc. VI1.20. KaTywky c noisyH- MTon3yrox ™~ e
KOM MOXHO HCIOJb30BaTh IJIS Ha- !
CTPO#KH paguONpHEMHHKA., ke
Kamywra
npoboda 3emns
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Anmenna

PaduoBonna,
nadawwan
HA AHMEHHY

Kamywra
uHGunmuBrocmu

Non3yHox
3emna

Puc. VI.21. PaguoBosaub nona-
JaloT Ha aHTeHHy, B ee LeNH
NPOXOJAUT NepeMeHHbIl TOK BHI-

OnHuM M3 NpPOCTEHIIHX BapHAHTOB
opraHa HaCTPOMKH fABJISIETCA NpPOBOJIOY-
Had KaTyllka C [OJ3YHKOM, KOTOPbI
MOXKET HaXOJIUTbCH B KOHTaKTe C JIio-
ObIM BUTKOM KaTymku (puc. VI.20).
OnuH KoHell KaTyLUKH COefMHeH C aH-
TEHHOH, NOJ3YHOK COeJJUHEH ¢ 3eMJIeH.
Ilepememmas MON3YHOK, MOXHO MEHATb
JIJVMHY TPOBOJA KAaryIlKH, BKJIIOYEH-
HOTO MeXJy aHTeHHOH u 3emsel. Pa-
JIUOBOJIHBl, TIPHHSITBIE AHTEHHOH, CO3-
Jal0T TOK, MPOXOAAIIMH IO aHTEeHHe
yepe3 KaTyIIKy H Jajee Ha 3eMJlIO.
Tok, BO36yXnaembli PpaiHOBOJHAMH,
OPOXOAUT NOOYEPENHO TO B OJHOM, TO B

COKOH  HaCTOTEL JpPYyrOM HanpaBJeHHH, T. €. ABJsAeTCA

nepemenusm (puc. VI.21 u VI.22).

Mexny BHUTKaMH KaTyIIKH, a TaKXe MEXIY aHTEHHOH H 3emJed
HMeeTcsl HeKoTopas 3/eKTpuuyeckas emKocTb. OHA mepHONMYecKH 3a-
pAxaeTcs H paspsi’kaeTcsl B TaKT C KOJeGaHUSMH TOKa B aHTEHHE U Ka-
TywKe. [{pyrumMu cJIoBamMH, KaTyllKa BMecTe C aHTeHHO# U 3a3eMJIeHUeM,
a TakXe C MeXXJyBUTKOBOH eMKOCTbIO 06pa3yloT TaK Ha3blBaeMblf Kosieba-
TesdbHBIH KOHTYp. Kaxnwii KosebGaTesNbHBIH KOHTYpP NOJOGHO CTpyHE
HJIM MasiTHUKY HMeeT COGCTBEHHYIO YacTOTy KoJeGaHHl, 8aBHCALLYIO OT
BeJIMYMHBI MHAYKTHBHOCTH M €MKOCTH, BKJIIOYEHHHIX B KOHTYP.

Ecnn MasiTHHK NMOATaJKHMBATh B TAaKT C €ro COGCTBEHHO!H 4YacToToH
Kosne6aHul, TO OH OyJeT pacKayuBaThCsl CHJbHee, YeM KOTAA TOJYKH
lle TIOMajaloT TOYHO B TAaKT ¢ COOGCTBEHHBIMH KOJieOaHHAMM MasiTHHKA.

Korma xonebaHusi, Bo30yxKaaemble
NpUXOAsiuied BOJHOH B KOHTYpe, COB-
najaioT 110 YacToTe ¢ YacToTOH ero cob-
CTBEHHBIX KosieGaHuil, TO FOBOPAT, 4YTO
uMeer Mecto pesoHaHc. [Ipu pesonan-
ce B KOHType BO3HHKaiOT Haubosee
CUIbHBle KoJeOaHHs, T. €. B HeM npo- |
XOZUT HauboJIBIINH TOK. 1

Korja mo/i3yHOK YCTaHOBJEH Tak,
YTO MeXJy aHTeHHOH U 3eMJ/ell BKJIO-
YEeHO BCEro HECKOJbLKO BHTKOB IIPOBO-
Jla, TO KOHTYP OKashIBaeTcsi HacTPOeH-
HbIM Ha CpPaBHUTEJIBHO KOPOTKYIO pa-
nuoBosiny. Kouse6anus Goslee NJIHHHBIX
uau Gojiee KOPOTKHUX BOJH He CMOTYT
BO30yIUTb KoJebGaHHA B  KOHTYpe.
Takum o6pasom, HexemareslbHblE PajIHO-
CHTHa/JbI He OYyIyT BOCHPHHUMAThCSH
OpraHoM HacTPOHKH.
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Puc. V1.22. B naunbifi MomeHT

TOK, B030yXAaeMHH paauoBoJ-

HaMH, ¥MeeT HanpasJjieHHe, Po-

THBOINOJIOXKHOEe YKa3aHHOMY Ha
puc. VI.21,
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Puc. VI.23. Opran HacTpoiiku paano-

NPUEMHHKA NPHHUMAaeT HH3KOUYACTOT-

Hble CHTHANBl, €C/IH MeXAY aHTeHHOH

U 3eMllel BKJIOYEHO MHOro BHTKOB
KaTy KA.
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Puc. VI 24. Opran HacTpoiiku pajnuo-

npueMHHKAa npuHHMaeT OGoJiee BBHICOKO-

YyaCTOTHbiE CHTHAJBI, €CJAH MeXAy aH-

TEHHOM H 3eMJeil BKJIOUEHO Majoe
4HCJO BHTKOB KaTyWKH.

Puc. VI.25. [lepemeHHEle KOHAEHCATOPH TpPeX PasJHYHBIX

Mepemenrsii
KOHG@EHCAmOp

OpHa M3 NJIacTHH HA YCJIOBHOM 06o-

3HaYeHHH MepeMeHHOro KOHJeHcaTopa

NpeiCTaB/]fAeT €ro MOABHIKHBIA 3Je-
MEHT.

i

b0k
KoHOeHeairopoh

[TyukrupHoll MuHueii 0603HAUYEHO Ha-

JHYHe MeXaHHYecKol CBfA3H MeXIy

OTJAE/NbHBIMH KOHJAEHCATOpPaMH.
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BouJablilee 4ncaI0 BUTKOB, BKJIO-
YEHHBbIX MEXKJY aHTEeHHOH MU 3eM-
Jlel, COOTBETCTBYeT HacCTPOHKe
Ha CPaBHUTENbHO MJIHHHYIO pa-
adoBosHy (puc. VI.23 u VI1.24).
Hactpoilka  KoHaeHcaTopom.
Hpyroit cnoco6 HacTpofiku pa-
JMONpHEMHHKA 3aKJodaercs B
HCIOJIb30BAHUHU TIPOBOJIOYHOH Ka-
Puc. VI.26. Karywka wungykrusuo- TYUKH H TIEDEMEHHOH eMKOCTH,
CTH M KOHJEHCaTop, HucHnoab3yembie T. €. IIEPEMEHHOI0O KOHJAEHCATOo-
piv)e: IlaCTpOﬁKH B pajgMonpHeMHHKaX. pa, MOJCOEAMHEHHOI0 K KOHLaMm
KaTywkKu. [lepeMeHHEIl KOHEHCA-
TOP COCTOHT M3 JBYX TPyNN MeTaJIHYeCKHX TJIacTUH, COENHMHEHHBIX
Mexay co6ofl. OpHa Tpynma IJ1acTHH HeNOABMKHA W Ha3bLIBAETCH
CTaTopoM, ApyTras Ipymnmna 3akpenseHa Ha oOlled ocH, BMeCTe C KO-
TOPOH OHAa MOXKeT NOBOPauMBaTbecsl. IDTa Tpynna IacTud obpasyer
poTop XoHJeHcaTtopa (puc. VI1.25). PortopHble njiacTuHbl BXOAST B
3a30pbl MEXKY CTaTOPHLIMH, He Kacasicb UX. IIpHeMHUK MOXHO Hact-
pauBaTh WM C MOMOILBIO IePEMEHHOTO KOHJEHCATopa, MM [yTeM H3-
MEHEHHs uyHucJa BUTKOB KaTymku (puc. VI.26, VI.27 u VI1.28).
Korza potop KoHleHcartopa NOMHOCTbIO BABMIAaeTCsi B CTAaTop, OH
obnanaer HanboJblledl 3JeKTpUYecKOH eMKocTbio. [lpu sTOM KOHTYp
OKa3blBaeTCsi HaCTPOGHHHIM Ha AJIMHHYIO BOJIHY, T. €. Ha HU3KYIO 4acTOTY
(puc. VI1.27). Ecau maacTuHBl poTOopa ¥ CTaTtopa PasfBHHYTH], TO KOH-
neHcaTtop ob/ajaer Majol eMKocThio. OpraH HacTpPofKU B 3TOM Cayvae
OKa3blBAaeTCA HACTPOEHHBIM Ha 6oJsiee BHICOKOHACTOTHLIE CHI'HAMBL, T. €.
na 6ojee KOPOTKHE BoMHBL. Kaxpioe nosoxeHue poropa KOHAeHcaTopa
COOTBETCTBYET HACTPOHKe Ha ONpelle/IeHHYIO 4acToTy (BOJHY).
KoHcTpykuusi KonaeHcaropa. KoHJeucarop COCTOUT M3 ABYX HJH
6OJIbIIETO  YMCJIA  MEeTaJIHYeCKHX
IJIaCTHUH, PacloJ/OXKeHHBIX Ha 6J/u3-
KOM pacCTOSIHUM JIPYT OT JApyra, Kak
nokasano Ha puc. VI.29. Ilnacru-
HBl He KacaloTcs ApyT Apyra, B 3a3o-
pe Mex/y HUMU MMeeTcsl BO3AYX HIH
KaKo#-Iu00 Jpyroii u30JMHpYOLHH
Marepuall, Ha3plBaeMblil JU3JIEeKTPH-

koM. Ec/M K IJacTHHaM KOHAeHca- Kondencamop ¢ 606unymem
TOpa TOACOENHHUTb Garapeio, Kak 6ﬂﬂmapa~ umeem
3T0 mokasaHo Ha puc. VI.30, TO 0abUYH EMKOCTI

SJIEKTPOHbl HAUHYT ABUraTbCAd KIUIA-  pyc  VI.27. Koraa nomsuxubie
ctuHe A, CBsI3aHHOH ¢ OTPpHULATE/Nb-  nnacTUHB  KOHJAEHCATOpa  MOYTH
HBIM 32)KHMOM OaTaped. OD/eKTPOHBI USIHKOM BABHHYTH B HENOABHX-
[IAaCTUHEl 5 OTTaJKMBAIOTCA B3JIeKT-  1ible, €r0 eMKOCTh AOCTHraer Hau-

Gonbluell BeJHYHHBL, IPH STOM KOH-
ponamu nuiactutsl A. Tlostomy s/iek-

TYP HacTPOEH Ha CaMyl0 HHU3KYIO
TPOHBbI C IIJIACTHHBL b JBUTAIOTCA K 4acroTy.
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Kondencamop ¢ Bv156uny- 3 G et
MmsIM pOMOPOM  UMEEM
MANYH) EMKOCTIb
Puc. VI.28. Korma noaBuxkHble Puc. VI.29. B HesapsikeHHOM
NJIaCTHHBl KOHAEHCATOPa BHIABHHY- KOHJEeHCAaTOpe KOJHMYeCTBO IIO-
TH, €r0 €MKOCTb HMeeT HaHMeHb- JIOXKHTEJIbHBIX H OTPHLATEJbHBIX
wylo BesuuyHHYy. Tako# KOHTYp 3apAN0OB Ha KaXAOH NJacTHHe
HaCTPOEH HAa CPaBHHUTEJbHO BHICO- onuHakoBo. IlnacTHHH JaHHOIO
KYIO 4acToTy. KOHEHCATOpa paslleleHbl BO3-

OYWHBIM  OH3JIEKTPHKOM.

NOJIOKUTENBHOMY 3a:kuMy Oartapen. JIBHKeHHE 3/1eKTPOHOB MpeKpaTHT-
cA, KOTZa 3. I. C. MeXNy IJIaCTHHAMH CTAHET PAaBHOH 3. 4. C. 6aTapew.

Ecnn Tenepp ortkimounTh Gartapeto, niactuna A 6yneT UMeTb OTpH-
laTeJbHBIH 3apsl, a WJacTHHA 5, JHIIEHHAs YacTH CBOUX 3J1EKTPOHOB,
OyneT sapsi’keHa NOJOXKHUTeNbHO. Ecsn 00e MIacTHHBI COENUHHUTH MPO-
BOJOM, TO 3JIeKTPOHbI C MJIaCTHHbI A HAYHYT IBHUraTbCA Ha IJIACTHHV
B 7o Tex nop, 1noxa 4nc/I0 2/1eKTPOHOB HA KaXKIOH MIaCTHHE He CpaBHSET-
ca. Tlpu 3ToM ny1acTHHBI CTaHYT HEATPAILHEIMH, T. €. KOHAEHCATOp pas-
pARUTCH.

Onpefenenne emkocTH KoHleHcaTopa. CrnocoGHOCTb KOHZeHcaropa
3anacaTb 3/JeKTPHYECKWH 3apsal 3aBUCHT OT: MJIOWIAJH ero MNJacTHH,
IU3IeKTPHYECKUX CBOHCTB H30JUPYIOUEr0 MaTepHasna H pacCTOSIHHS
MEXIY TJIaCTHHAMHU.

Konnencaropsl ¢ 6ymaroff B KauecTBe JUIJIEKTPHKA MPENCTaBJSIOT
co0of CBepHYTHIE B PYJIOH [Ba JIHCTA MeTa/uIMueckoil (osibru, paspe-
JIEHHBIX MeXKIY coboii coem 6ymaru (puc. V1.32). Uem miuHHee U wupe
NOJIOCKH (osibrH, TeM GoJiblle momagb NIAaCTHH KoHAeHcaropa. [lna-

Puc. VI.30. Korna xonmencarop 3a- Puc. VI.31. Ecam nnactuum 3aps-

pskaercs, Ha IJAaCTHHe A HMEeTCA  KEHHOrO  KOHNEHCATOPa COeXHHHTDH

H36LITOK 3JIeKTpoHOB. Ilnactuna B NPOBOIOM, TO 3JIEKTPOHH GyAyT HABH-

NOJIOXKHTENIbHA, TAK KaK HAa HeH 3JIeK-  raThCA OT NJAACTHHH A K nyacTHhe 5

TPOHOB  HENOCTATOYHO. IO TeX NMOp, NOKAa 3apsiAil HEe ypPaBHO-
BecsATCA.
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CTUHBI 6O/IbIIEN IJIONIAfH [03BO-

JISTIOT KOHJEHCATOPY YJAepKUBaTh

GOJIBIIMA  3JEKTPUUECKHE 3apsil
(puc. VI.33).

DIeKTpHYECKHe CBOJ CTBa H30-

JIUPYIOLIEro Martepuaja — B JaH-

HOM ciayyae O6ymard — XxapakTe-

PUSYIOT BEJHYHHOH, H3BECTHOH

MO/l Ha3BaHHEM JIH3JIEKTPHYECKOH

HNpOHUILAaeMOCcTH.  [IuajiekTpHuue-

CKasg INpPOHHIIAeMOCTb  BO3JYyXa

NpHHATA PaBHOH eNMHHUIlE, UH-

9JleKTpUYeCKHe  IPOHHLAeMOCTH

JIPYTHX MaTepHa/joB CpPaBHHUBAIOT-

C C TPOHHMIAEMOCTBIO BO3JyXa.

Puc. VI.32. Bymaxumii xommesca- Tak, Hampumep, Oymara Hmeer

TOp M3rOTOBJEH U3 HEPEAYIUHUXCA  ny57eKTPUYECKYIO NMPOHHILAEMOCTb

caoeB 6yMard u oOJbru.

oxkoso 3. Konnencarop ¢ Gymax-

HBIM [JHM3JIEKTPUKOM oO6JjanaeTr B

Tpu pasa GoJibilefi eMKOCTbIO, YeM KOHJEHCATOP, B KOTOPOM JHU3JIEKT-

PUKOM SIBJISieTCS BO3AyX (Tpefnosaraercs, 4YTO PacCCTOSHUSA MEXKIY
acTHHaMH B 0GOMX KOHJeHCAaTopax OAHMHAKOBHI).

Yem Gamke MIACTUHHE APYT K APYTY, TeM OoJblilee BJIHSHHUE OKasbl-
BaeT 3apsiJl OJHOH INJIACTHHBLI Ha 3apsl APYrofl M TeM GoJiblie €MKOCTb
koHjeHcaTopa (puc. VI1.34).

Enunnna emkoctd. OCHOBHOH eqUHHUIIEH eMKOCTH sBJsieTcs ¢apajna.
Onnako ¢apana caumKkoMm 6osbmas eIHHHNA, U OGBIYHO eMKOCTb KOH-
IIeHCATOPOB H3MepsieTcsl B MUKpodapaiax U MHKPOMHKpodapanax (T. e.
nukodapasax). Mukpobapana paBHa OJHOH MMJIJIMOHHOH JoJe ¢apaibl
d COKpamleHHO o6o3Hauaercss mkgp. Mukpomukpodapana cocTaB/seT
OJIHY MHJITHOHHYIO MHKpodapajbl M COKpalleHHO 0603HavdaeTcss MKMKQD
unn ng (nuxogapana).

Puc. VI.33. Eciy yBeJHYHTH IIO- Puc. VI.34. Ecau miomags

Iajb NJACTHH, TO EMKOCTb KOHJEH- IJIaCTHH H JIU3JEKTPHK  KOH-

caTopa YBeJUWYHBAeTCs NPH YCJIO- JeHcaTopa ocTaloTcs 0e3 u3me-

BHH, YTO J[HIJEKTPHK H paccros- HeHHs, TO ueM OGuamxke APyr K

HHE MEeXAY IIaCTHHAMH OCTaloTCA IpYyry IJAcTHHH, TeM G6oJbLie
6e3 HM3MEeHEHHH. €MKOCTb KOHJieHCcaTopa.
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Puc VI1.35. [NocrosiHHBIE KOHAEHCATOPHl BHINYCKAIOTCS Ha pas-

JNHYHble pa6oune HANpsXKEeHHS H UMEIT pas3Hble pasmepbl. [lBa KoH-

ZeHcaTopa CjleBa MMEIOT MJacTMaccoBhle Kopnyca. KonpmencaTop
cnpaBa BBePXy — CJIOAAHOM, CNpaBa BHM3Y — KepaMHUYeCKHI.

Tunb KonjgeHncatopoB. KoHIeHCATOpHl, He H3MEHSIONINE CBOIO eM-
KOCTb, HAa3bIBAIOTCS IIOCTOSTHHBIMH. IlepeMeHHBIff KOHIEHcaTtop, HC-
NOJIb3yeMblil /151 HACTPOMKH pajHOBellaTeJbHbIX NPHEMHMKOB, MOXET
H3MeHATb cBol eMKocTb npuMepHO ot O xo 0,00035 mxg. Ecau nonnyio
€MKOCTb TaKOTO KOHJeHcaropa BbIpasuTh B NHKodapanax, TO OHA CO-
craBuT 350 ng. DTO 3HAUUT, YTO, KOTAA IIACTHHBLI POTOpa KOHJEHCa-
TOpa TOJIHOCTHIO TOTpYyKeHbl B IJIACTHHBI CTaTOPa, EMKOCTb KOH/IeHca-
topa paBHa 350 n¢. Koria xe miacTuHb pOTOpa KOHJEHCaTopa Haxo-
JATCS BHe CTAaropa, €MKOCTb KOHJAeHcaTopa JO/IKHA ObiTb OJIH3KOH
K HYJIO.

[locTosinHble KepaMHyYeCKHe KOHJEHCATOPHl C JBYOKHCHIO THTaHa
B KayecTBe JMAJIEKTPUKA OLICTPO CTAHOBATCS ONXHHM H3 CaMBIX IOIY-
JsPHBIX BHIOB KOHJEHCATOPOB G/arojaps MajbiM pasMepaM H MaJioi
3aBUCHMOCTH E€MKOCTH OT M3MeHeHHH Temmepatypel. B KauecTBe am-
5/eKTPHKA TaKKe MUPOKO HcnoJibsyercs cmofa. CiofsHble KOHAEH a-
TOpH OGHIYHO 3alPECCOBLIBAIOTCH B IJIACTMACCOBblE KOpmyca.

JNeKTPOUTHYECKHE KOHJAEHCATOPbl. DJIeKTPOIHTHYECKHE KOHJEHCa-
TOpPbI IMHPOKO NPUMEHAIOTCS B 3/IEKTPOHHBIX cXeMax. OHu o6ecrieyHBaioT
oueHb GOJIbIIME €MKOCTH HPH MalblX pasMepax. DJeKTpPOJTHTHYECKHI
koHeHcaTop eMKocTbio 500 MKp MOXKeT ObITh pasMellleH B KOpIyce [Ha-
meTpoM 25 ¥ AMHHOH 50 mm. DNEKTPONMTHYECKHE KOHAEHCATOPbl Bbl-
NyCKaloTcsl KaK C JKHIKHM, TakK H C NacTOOOpasHbM 3/EKTPOTHTOM.

L
T

Kowderncamop
nocmosnKoil
emKocmu

YcaoBHoe 0603HaYeHHE MOCTOSHHOIO KOHAeHCaToOpa.
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Puc. VI.36. Buemnuii Bwun Puc. VI1.37. Buewnu#i supg
Kpyrjoro KepaMHUeCKoro NJ0CKOro KepaMuueckoro
KOHAEHCcaTopa. KOHJeHCAaTOpa.

[pu MOHTaXKe 3/IeKTPOJUTHUECKHX KOHJIEHCATOPOB B CXeMaX OYeHb
Ba)XKHO COOJTIONATh MOJSAPHOCTb BKJIOYeHHs. EC/AH KoHIeHcaTop BKJIO-
YHTH TaK, YTO MOJSPHOCTE OYIeT MPOTHBOIMOJIOXHOH, TO KOHIEHCATOp
pa3pyIHTCs, a B CXeMe MPOHM30MIET KOPOTKOe 3aMblKaHMHe.

MpoGuBHoe Hanpsikenne. KoHIeHcaTopel BHITYCKAOTCS NS PaGoOTHI
pU Hanpsi:KEHHAX HHXKE HEKOTOPOTo onpejeNeHHOro ypoBHA. [IpeBhi-
[IeHUe TOTO YPOBHS BBHIBOLHT KOHIEHCATOp M3 cTpos. Bemuunna storo
UpeleNbHOrO  HANPSKEHHs, Has3LBaeMOTO paGovynM HampsiKeHHeM,
MIIETCS HAa KOHIEHCATope WU 0603HAYAETCS UBETHHIM KOIOM.

MapannenbHoe COeJMHEeHHe KOHJEHCATOPOB. UTOOB  yBeJqHUHTDH
eMKOCTb, HECKOJBKO KOHIEHCAaTOPOB MOXKHO COEIMHHUTH MNapalliebHO.
Takoe coeHHEHHe KOHIEHCATOPOB SKBHBA/NEHTHO YBEJHYEHHIO IMJIOMIAAN
macTul KoupgeHcatopa (puc. V1.38). Tak, napannenbHoe coeluHeHHe
aByx konzeHcatopoB 10 u 12 mkg naer emkoctb 22 MK,

dopmysa 1A NapaielbHOTO COeNHHEHHsl KOHAEHCAaTOPOB HMeCT

BHAA
Cnapann=C1+CZ+C3+... uT. A

MocjenoBaTenbHoe coelMHeHHe KoHaeHcaTopoB. [Ipu mocsenoBa-
Te/TbHOM COeIHHEHHH KOHIEHCATOPOB HX O0Ilast eMKOCTb YMEHbBIIaeTcA.
Takoe coelHeHHe KOHIEHCATOPOB JAaeT TOT Ke 3(dpeKT, 4To U yBesH-
YeHHMe pAcCCTOSIHHA MeXIy IJIacTHHaMH KomieHcaropa (puc. VI.39).

/ 2 MKQ

//2 MK
pd

ot

/4{/@

Puc. VI.38. [TapaanenbHoe coennHenue

KOHJIEHCATOPOB 3KBHBAJIEHTHO YyBeJaude-

HHIO DOBEepXHOCTH MiacTHH. EMKocTe NpH

napanJielbHOM COeIMHEHHH YyBeJHYHBa-
eTcs.




3 mrgp
3 mrg

Puc. VI.39. TlocnenoBaresibHoe coepuHe-
HHe KOHJEHCAaTOPOB JaeT TOT Ke 3dpdexT,
YTO ¥ YBeJHMYEHHE DACCTOSIHUS MEKAY
nnactiHamu. Emkocth npu  nocsepoBa-
TeJbHOM COeJIMHEHHH YyMeHbluaercs.

CDopmy.na JJ51 eMKOCTH IOCJIeJOBaTe/JbHO COeAHHEHHBIX KOHAEHCATOPOB
umeeT BHA

1 1 1 1
——=—+—+—-+ ur L,
Cuocaen- G Ce Cs
OTKYJa

C 1

mocaen: ) 1

1
C —+ C, —l—'c—a'—l-ﬂ T. A.

Ecnu noc/efoBaTe/lbHO COEAUHMTHL JBa KOHAEHCATOPa OAMHAKOBOI
€MKOCTH, TO 00l1iasi eMKOCTb CXeMBl YMeHbIIHTCs BaBoe. CiejoBaTenbHo,
nocJIeIoBaTeJbHOE COeIHEHHe JBYX KOHAeHcaTopoB no 10 mkg paer
€MKOCTb D MK.

Bo MHOTHX C/yuasix HOMHHaJbHOE HalpsiKeHHe KOHIEHCATOPOB He
COOTBETCTBYET HaNpsKeHUsM, AEHCTBYIOUIMM, HampuMep, B BbICOKO-
BOJbTHBIX LeNAX. B Takux ciayuasaxX NOCAeI0BaTeNbHOE COeIUHEeHHe
KOHJIEHCATOPOB MO3BOJISIET IOJYYHTb HYXKHO€ HOMHHAJbHOE Hanpsixke-
nue. Tak, HanpuMep, ec/u HanpsikeHUe Ha Bbixoge cxembl 700 6, a KOH-

10 mxp 10 Mxp Smnp

4508 4506 900 8

Puc. VI1.40. ¥Y nocienoBaTeNibHO CcGejH-
HEHHBbIX KOHJI@HCAaTOPOB OJHHAKOBOH eM-
hOCTH HOMHHaJbHOe paGoyee HalipsxKe-
HHe paBHO CyMMe pabouMX HanpsxeHul
KOHJeHCaTopoB.
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+
Puc. VI.41. Kerpa x &KoHzeHcaTopy

+ L+
- NPH/I0OKEHO HaNpsKeHHe nepeMeHHOro
gg;ﬁ:ﬁ%ﬁ - TOKa, OH 3apsDKaeTcsl B TeueHHe mep-
= Boii mNOJNOBHHHE mepHoja (BepxHsA

pHuoja TOK MeHseT HanpaBJeHHe, KOH-
IeHcaTop paspsdxaeTrcs u nepesapf-
}KaeTcd C TPOTHBONOJOXKHOH TOAAP-
HOCThIO (HHMXKHsisl cxema). Takas 3a-

L
moxa T\_ </ cxema). B ciepyloumyio NOnOBHHY ne-

+ __L_ PslKa U paspsiKa KOHJeHCaTopa npo-
Q%- —] JoJKaeTcs A0 TeX MHop, MOKa mNpHJO-
4 XKEHO HampsikKeHHe MepPeMEeHHOro TOKa.

Te. Lo

aencarop 10 mx¢ vmeer HOMHUHAJIbHOE HanpsxKenue 450 6, TO ero HeJb3s
HCIO/IB30BaTh B JaHHOH cxeme. OnHaKO MOC/eNOBATENbHOE COENHHEHUE
ABYX TaKUX KOHJEHCATOPOB MOBLICHT HOMHHA/IbHOE HaMpsiKeHHe 10
500 6. EMKOCTb NOCJ/IeI0BATEILHOTO COeAMHEHHUS IBYX KOHIEHCATOPOB M0
10 mx¢ cocraBut 5 mrg (puc. VI.40).

KonjeHcaTop B Lend NepeMeHHOro Toka: EcC/IH MOAK/IIOUMTH KGOH-
JIEHCATOP K MCTOYHUKY INOCTOSIHHOTO TOKAa, TOK NMPeKPaTHTCs, KaK TOJb-
KO IJIaCTHHBI KOHJEHCATOpPa MOJHOCTBIO 3apAaATcs. [lua/ieKTpuyecKuil
MaTepHuaJ SIBJISIETCS H30/JATOPOM, H MOITOMY OH IPEMSTCTBYET MPOXOXK-
JeHuio Toka. Eclu K macTHHaM KOHAeHcaTopa BMECTO HalpsiKeHus
MIOCTOSIHHOTO TOKa MOAK/IOUMTh HampsiKeHHe II€PEMEHHOro TOKa, TO
B uend GyJeT CyLIecTBOBaTh TOK. B 3TOM ciyuae ajeKTPOHBI MPOXOAST
cHayaJa B ONHOM HamNpaBJieHHH, a 3aTeM B I[IPOTHBOMNOJOXKHOM. Ha
puc. VI.41 nokasaHo, 4TO B TedeHHe ONHOTO MOJyIepHONa IepeMeH-
HOrO TOKa 3JeKTPOHBI ABHXKYTCS B OIHY CTOPOHY, a MHOCJE H3MeHe-
HHS HampaBJIeHHsl TOKa — B 1pyryto. Takum o6pasoM, B UENH KOHIEH-
caTopa MpPOXOJHUT IepeMeHHHIH TOK.

EMKOCTHOE peakTHBHOe COMpoTHBIeHHe. Ec/iu B Lenb nepeMeHHOro
TOKAa BKJIIOUHWTH KOHAEHCATOP, TO OH NOJOGHO pe3ucTopy Oyler OKasbl-
BaTb CONPOTHBJIeHUe TOKYy. KoHaeHcarop co3faer npoTuBo-3. A. C.,
NPENSTCTBYIONIYI0O NPOTEKAaHHIO TOKAa B weld. Majsasg eMrocTb Gyjer
c03/laBaTh 3HAYUTENBHO GOJblliee CONPOTUBJIEHHE TOKY, 4eM GoJbInas.
ComnpoTuB/eHne, co3laBaeMoe KOHAEHCATOPOM TOKY, 3aBHCHT OT YacTOThl
MPHUJIOXKEHHOTO HampsikeHHd. YeM HIKe dacToTa HanpsKeHHs, TeM
GoJiblile CONPOTHBJEHHEe KOHAeHcaTtopa. OTciofa ClefyeT, YTO CHla TOKa
B LIE[IH C KOHJEHCATOPOM OIIpelie/ieTCsl KaK eMKOCThI0 KOHJEHCAaTopa,
TaK M YacTOTOH NMPHJIOKEHHOTO HampsKeHHS.

PeaKTHBHOE CONpPOTHBJIEHHE KOHJEHCATOpa BBIPAXKaloT B oMax. Be-
JHYHHA eMKOCTHOTO PEAaKTHUBHOIO CONPOTUBJICHHA B8aBHCHUT OT €MKOCTH
KOHJieHcaTopa ¥ 4actoTbl, PopMysia eMKOCTHOIO CONPOTHBJIEHHS HMEET

BUJ

1
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rae X¢ — eMKOCTHOe P€aKTUBHOE CO-

OpOTUBJIEHUE, oM; [ — 4acToTa, euy;
C — eMKoOCTb, ¢.
WunaykrusdocTs. Beime ymommuna-

JIOCb, YTO, U3MEHAS EeMKOCTb B pe3o-
HaHCHOM KOHTYpe, MOXHO HacTpaHBaThb
€ro Ha pasinyHble 4actoTel. Jpyrum
Croco6oM HaCTPOHKH Ha HYXKHYIO 4acTo-
Ty fIBJSieTCS] N3MEHEeHHe UHCJIa BHUTKOB
Karymkd. MeHsis 4HC/IO BHTKOB Ka-
TYIIKH, MBI MEHSIEM ee HHAYKTHBHOCTb.
Ha npakruke 10151 91081 LeMH 4acTo Hc-
NOJIL3YIOT NEePEKII0YaTe I HIH M0J3YH-
KH, 4epe3 KOTOpble OCYIIeCTB/seTCH
KOHTAaKT C BUTKaMHM KaTywmku. B cxe-
MaX HaCTPOHKH 4acTO MPHUMEHSIOT Ka-
TYWKH Ges cepleuHUuKOB. B Karyumikax
IPYroro THIa JJs W3MeHeHHS HHAYK-
TUBHOCTH CJyXkaT MeTa/lJIHYecKHe cep-
JIEYHHKH, KOTOpble MOXKHO IepeMellaThb
BJOJIb OCH KaTyIUKH TepMHHOM «MHAYK-
TUBHOCTb» XapaKTEePH3YICT CBOHCTBO
Leny MPOTUBOAEHCTBOBATL HM3MEHEHHIO
npoxofsinero no Hefi Toka. MHnyKTHB-
HOCTb KaTyllleK, NpUMeHseMBX I/S Ha-
CTpPOHKH pajguocxeM, OOBUHO H3Me-
psieTcss B MMJLIMT€HPH HJIH MHKDOreH-
pu. MunyktuBHOCTE GoJiee KPYMHBIX
KaTylleK, Ha3bBaeMblX JpOCCeNAMH H
IPUMEHSEMBIX OOBMHO B HCTOYHHKAEX
IUTaHHS, 4aCcTO BLIPAXKalT B FeHPH.
WMHnyKTHBHOCTE KaTyIIKH OIpele-
asercs:
BaMH cepJeYyHHKa.

Puc. VI.42, TlepeMennni#l TOK
OTCTAaeT OT HANpPSKEHAS B Te-
YeHHe BCEro nepHoja.

I E

Puc. VI1.43. [lepeMeHHBIH TOK

omeperkaeT HalpsXKeHHEe B Te-
YyeHye BCero nepuopa.

R=3om XL=’3 oM

~ 108 Xp=40M

il

Puc. VI.44. T[locnenoBarenn-
HOe COeJHHEHHe KaTyIUKH MH-
IYKTHBHOCTH Hd KOHJeHcaropa.
ComporuBiienne TNPOBOJOB Ka-
TywWKH R Bcerga rmnokaswiBaeTcs
KaK OT/ieJIbHOE CONPOTHBJIEHHE,
BKJIOUEHHOE MNOCJeN0BaTEJbHO
C KaTyIKoOH.

[o vom—

AuamMeTpoM KaryilKkH, ee IUIMHOH, YHCJIOM BHTKOB, CBO¥CT-

MHayKTHBHOE peaKTHBHOE conpoTuBienne. [IporuBoneficTBue mpo-

XO0KJIEHHIO TOKa 4Yepe3 KaTyIKy Has3blBaeTCsl WHAYKTHBHBIM pEakTHB-
HbIM COIPOTHBJICHUEM U H3MEPSAETCA B OMax. d>op1v1yJ1a AJid onpelesieHu s
HHAYKTHBHOI'O CONPOTHBJICHHA HMEET BUJ

XL =2nfL,

rie X, — HHIYKTHBHOE DEaKTHBHOE CONPOTHBJIEHHE; OM; [ — YacTo-
Ta, ey; B — MHIYKTHBHOCTb, &H.

Monnoe conporusnenue. IlosHoe conpoTHBIeHNe LenH yXe YNOMH-
HaJoch B IPEeNbIAYLUINX IJIaBaX KHHTH.

Eciu K HCTOYHHKY MEPEMEHHOTIO TOKA NOJAKMIOUHTh KATYIUKY HHILYK-
TUBHOCTH, TO NPOTHBO-3. A. C., MOSBJIAIOMIAACA B KaTyIuKe, Oyler
npenaTcTBOBaTh MTHOBEHHOMY HapacTaHHIO TOKa 0 €r0 MaKCHMaJbHoil
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Puc. VI.45. Pe3oHaHCHble KOHTYDH MO-
ryT GbiTb NOCJAEAOBAaTENbHBLIMM M Dapad-
JenbHbIMH, Yactora, Ha KOTOpo#l B HHX
BO3HHK4eT pE30HANC, Onpelessiercs Be-
JUYMHAMH HHAYKTHUBHOCTH KATyWKH H
e€MKOCTH KOHIeHcaTtopa. Bosbwiue uHAyk-
TUBHOCTH M €MKOCTH CO3JAI0T PE30HaHC

ﬂapaﬂ/le/lbﬂbﬂ Nocnedobamensweld Ha HHU3KUX, a Majble HHAYKTHBHOCTH M
AE3OHAHCHBIL PEIORAHCHBIL €MKOCTH — Ha BBICOKMX YacToTax.
KOHmYP Konmyp

penuuuHbl. M3 puc. V1.42 BHIHO, YTO TOK «OTCTaE€T» OT HANpPSKEHHS!.
Ec/ay e K HCTOYHUKY IIePEMEHHOTO TOKa MOJACOEIMHHUTb KOHIEHCATOp,
To Gyler HaGogaTbcs IPOTHBONOJOXKHHIE 3hdekT. B nannom ciyuae
roBOPSAT, YTO TOK «omepexkaeT» Hampsxenue (puc. VI1.43). B xauecre
npuMepa pacCMOTPHM IOC/ENOBaTe/bHOe COeIMHEeHHe KaTyLIKU U KOH-
nencaropa B cxeme puc. V1.44. [lpoBox KaTylUKM UMEeT COIIPOTHBJIEHHE
3 om, a ee HMHLYKTUBHOe conpotuyenue (X,;)—8 om. EmkocrHoe co-
npoTtuBJeHue xouneHcaropa (X¢) pasHO 4 om. IloacraBuB H3BecTHblE
3uaueHusi B GopMmyJy, HailleM IIOJHOE CONPOTHBJIEHHE LEIH

7= VR2_|- (Xo— X2 = ]/32—{—42:5 oM.

Pesonanc. Korza peakTHBHBlE CONPOTHBJIEHHS KAaTYIUKH HHIYK-
THBHOCTH M KOHJEHCaTopa PaBHbl, TOBOPAT, YTO HMEET MECTO PE3OHAHC
C YacTOTOH HCTOYHHMKA TOKA, K KOTOPOMY MHPHCOEIMHEHbl KaTyilka
4 KoHjaeHcarop. [lpouecc HacTpoiKM Ha BOJIHY paIMOBEIATENbHOM
CTaHLUU 3aKJ04aercss B TOM, YTOOBl MyTeM PeryJHPOBKH €MKOCTH HJU
HHJIYKTUBHOCTH KOHMTypa JOOUTbCA PaBeHCTBA HX DEaKTHUBHBIX COINPO-
TUBJIEHUH.

Pacuer pe3onancHoii yactoTbl. UacTtoTa HanpsKeHHsi THTaHUSA KOH-
Typa, NPH KOTOPOfl MIMEeT MEeCTO PEe30HAHC, 3aBHCHT OT BEJIHYHHbI UH-
JYKTHBHOCTH KaTYIUKH H €MKOCTH KOHJAEHCATopa. DTy YacTOTy MOXKHO
MOJCYUTATh IO CJAeAyIolled ¢opmyde:

1

~ 6,87 LC’

rne F — uacrora, ey, L — uHAYKTHUBHOCTL, eH; C — eMKoCTh, ¢b.

PesonaHcHble CXeMbl NPEACTaBJAIT OJHH M3 HauboJiee HHTEPECHBIX
pasuesioB /s u3yyeHus. Takue cXeMbl BO MHOTOM OTJIMYAIOTCS OT pac-
CMOTpPEHHBIX Bhlllle cXeM. Tak, Hanpumep, Obl10 MOJICYUTAHO, YTO CXema
puc. VI.44, cocrosiuias U3 HHAYKTUBHOCTH, €MKOCTH U CONPOTHBJIEHHS,
UMEET IoJIHOe comporubJjeHue 5 om. [lofcraBass B ¢opMmyny 3akoHa

E
Oma [ = - BENIHYMHY HATIPSKEHUs E = 10 6 4 nosnxoro conporusJe-

Hia Z = 5 om, Mbi HAXOJUM, 4TO B JaHHOH UeNH NPOXOAUT TOK 2 a. 3a-
MEHHM KOHJIEHCATOp APYIHM, HMEIOLIHM pEaKTHBHOE COMPOTHBJIEHUE
8 om. Ha nepBbiii B3IV MOXET NOKa3aTbCsl, YTO BKJIOYEHHE [ONOJi-
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HHTEJIbHOTO PEaKTHBHOT'O COIPOTHBJEHHS MAOIKHO YMEHBIIUTb TOK
B uwenn. OnHAaKO, eCc/H U3MEPHTH TOK B UENH aMIepMeTPOM, Mbl yOeAHAI-
€A, 4TO B JaHHOM CJy4Yae TOK He TOJIbKO He YMEHbUIMJCS, HO, Ha000pOoT,
yBesuumaca 10 3,3 a. OTo 00BSCHAETCS TeM, YTO, KOTKA Mbl YBEJHUHIH
€MKOCTHOe CONpPOTHBJEHHe N0 8 OM, OHO CTaJO PAaBHBIM PEAKTHBHOMY
CONPOTHB/IEHHIO KaTyWKH. [l03TOMy peakTHBHEBIE COMPOTHBJIEHHS €M-
KOCTH M HMHAYKTHBHOCTH CKOMIIEHCHPOBaIH JAPYyr Apyra u ofliee peak-
TUBHOE COIIPOTUBJIEHHE LENH CTaJIO PaBHbIM HYJIO, a B LeNH OCTaJJCCh
TOJIbKO CONPOTHBJIEHHE MPOBOAOB KaTYIIKM, paBHOe 3 om. DTO compo-
TUBJIEHHE HE 3aBUCHUT OT YacCTOTbl U €r0 Ha3hIBAIOT aKTHBHBIM.
OKCIepUMEHTHl 110 H3YYEHHIO pe30HaHca Ha BBICOKHX Y4aCTOTaX,
HCMOAb3yeMbIX JUIS PafHOBEIdaHHs, 4acTo OblBaeT TPYIHO BBHINOJHHTH
U3-32 OTCYTCTBHS MOA PYyKaMH HeoOXOXHMOH H3MEPUTENbHOH ammapa-
Typbl. [1IocKOBbKY NPUHIUIEI PE30HAHCA HE 3aBHCAT OT YaCTOThI, MOXKHO
NIPOBECTH PSJL ONBITOB Ha 4acTOTE CeTH NepeMeHHoro toka 50 ey. dtu
SKCIIEPBMEHTHl TI03BOJIAT T1yOXKe MOHATb, YTO MPOHCXOAHT B Pe3o-
HaHCHBIX cxeMmax. [ljs mpoBelieHUS ONHITOB HEOGXOAHUMBI CJELYIOIIHe
AeTtaju:
TpancdopMaTop co BTOPHUHOH OGMOTKOH Ha 24 ¢
Tym6iep OZHONMOMIOCHBIH .
PeocraT npoBoJIOUHLIH € conporuaneﬂnem or 25 no 50 om
Kounencarop (He snekrpoautnueckuit) 10 mxg, 250 @
TMaTpoHBl A/ MHHHATIOPHBIX OCBETHTEJBHBIX J1aMII
JlaMnoyKH AN OcCBelleHHs wKaawl 6—8 ¢ . . . . . . .
TlpoBon 5MaHpOBaHHLIA A5 3JeKTPpOMarHuToB & 0,51 mm
Kyckn MSArkKoro cranbHOro npoBofa anauHoit 120—130 mm,
@10-—13MM.
Kapkac nns katywmki (pnc VI.46)

cr e e e e
O WL =t b
©
]
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=

Tpy6bKy I/15 KapKaca KaTyLIKM MOXKHO ClleNaTb H3 KycKa JepeBa
AMaMeTpoM 25 mm C BbICBEpJIEHHBIM OTBepcTHeM 19 MM uiu Ke B3SITb
KYCOK [eTHHAKCOBOH HJIM JIaTYHHOH Tpy6kH. Eciu Gymer ucnosbso-
BaThCsl JlaTyHHast Tpy6Ka, ee Hy>KHO C OJIHOH CTOPOHEI paspe3aTh BIOJb
Mo BCell JAJIMHe, 9TOObl He NOMYCTHTD NOSIBJEHHs B Hell BUXPEBLIX TOKOB,
BLI3LIBAEMBIX MaTHHTHBIM MOJIEM KaTYIIKH.

Mocnenorateanhblil pesonanc. CoefuHuTe Jerand, Kak I[0Ka3aHo
na cxeme puc. VI.47. IlocraBbTe mo/3yHOK peocTata B CpefHee MOJIO-
JKeHHe, BKJIOUUTE TpaHcopmarop B CeTh NMepeMeHHOro Toka 127 g n
BKJIIOUHTE TyMOsep. BceraBasiiiTe B TPyOKY KaTYIIKH KYCKH CTalbHOTO
pOBOJA OJIMH 3@ APYTHM JIO TeX TOop, NOKa SPKOCTb TOPEHHS JaMIIOUKH
He cTaHeT MakcumanbHOH. Ecnu nanbHeilniee yBennuenue oGbema cep-
JIEYHNKA B LIEHTPe KaTYLWKH NPUBOAUT K CHHXKEHHIO IPKOCTH JIAMIIOUKH,
3HAYMT MBI JOCTHIVIH TOYKHM pe3oHaHca. Peecrar npefHasHaueH s
TOro, uTOOBl MMETb BO3MOXKHOCTbL YMEHBLIHTb HalpsKeHHe Ha Jiamre
LA IPefOTBPaIlleHus ee neperopanus. Basurast v BeliBHras Iy4oK Mpo-
BONOB CepAeUHUKAa B KaTYIIKY, MBHl [IPOH3BOAMM ONEpALHI0, aHaJOTHY-
HyI0 HACTPOHKe KOHTypa Ha BbICOKOYACTOTHBIH paguocurhan: Takas
HacTpOHKa OCyIIecTBAseTCs], HAapUMep, NPH ePe/IBIKEeHNHU cepAeUHUKA
B KaryliKe paiuONpHEMHMKA.
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Kpas wevyex napraca
K mpybre

Puc. VI.46. Kapkac KaTymku HHLYKTHB-
HOCTH.

Ecin K 3a)KHMaM KOHJEHCAaTopa IOJCOEXHHUTH BOJBLTMETP TEpeMeH-
goro Toka Ha 200 8, To ero cTpejka NnokaxkeT Hampsi:keHHe okoJso 160 6.
Takoe e HanpsiKeHHe HU3MEPHUT BOJBTMETD, MOACOENMHEHHBIA K 3a)KH-
MaM KaTyLIKH HHIYKTHBHOCTH. DTO MOXET [0Ka3aTbCs YAHBUTENbHbBIM.
Otkyna GepyTcs TakKHe BHICOKHE HaNpsKeHMs, €ClH BXOLHOE Hanps-
keHHe TpaHcdopmaropa cocraBiasier Beero 24 6? D10 0ObACHSETCS TeM,
4yTO M3MEPEHHBIE HaMH BBHICOKHE HanpsKeHHS 0OYCJOBJIEHb BO3HMKHO-
BedueM 3. A. C., CO3JaBaeMbiX TOKOM, INPOXOASINHM Yepe3 KaTyIUKy M
KOHJIeHCaToD.

Ecnau nopcuutarh 1o opMyJie peakTHBHOE COIIPOTHBJ/IEHHE KOHIIEHCa-
topa 10 mk¢ Ha "acrore 50 ey, To nonyuntca npubausurensHo 320 om.
M3mepsis aKTHBHOE CONMPOTHBJIEHHE KATYIIKH OMMETPOM MJIH MOACYH-
ThIBasl €ro MO KOJMYECTBY HCIONb30BAHHOH IIPOBOJIOKH, Mbl MOJYUHM
BeJaHuHHy OKoJIO 50 om. Tak Kak npu pesoHaHce JeHCTBHS eMKOCTHOTO
¥ MHIYKTHBHOTO PEaKTHUBHBHIX CONMPOTHBJEHUI B3aHMHO YHHUTOXKAIOTCH,
TO TOK B LENH ONpeleNsierTcsl TOJNbKO BeJHYHHOH aKTHBHOTO CONpPOTHB-
nenuna. Tak Kak CONPOTHBJEHHE KaTyWKU paBHO 50 oM, a MpHIOKEHHOe
HanpsixkeHHe CocTapiseT 24 6, To mo 3akoHy Oma HaXoIHM, 9YTO TOK
B lenH paBeH npubausurenbso 0,5 a.

Peocmam
Kamyura
~ 1278 ; I 248
/] : g
Tymbnep Jauna HKoHdencamop
HananuBanun

Puc. VI.47. TlocnenoBaTenbHbIi pPe30HaHCHBIH
KOHTYD.
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Puc. VI.48. B nocnenoBaTelbHOM Pe30HAHCHOM KOHTYype Hamps-

JKEHHEe Ha 32)KMMaX KOHNEHCATOPa M KATYIUKH MHIAYKTHBHOCTH NpPH

pe30oHaHCe 3HAYHTENbHO IPEBHINAET HANpSIKEHHe INHTAaHHS Ha
BLIXONe TpaHcdhopmaTopa.

Tenepb MOXHO OTBETHTb Ha BOIPOC, MOYEMY Ha KOHAEHCATOpe H
KaTyllKe OKasalHCh BbICOKHMEe HanpsikeHusi. Kak O6buio momcuurtaso,
peakTHBHOE CONPOTHBJIeHHE KoHIeHcaTtopa paBHO 320 om. Ilockosbky
TpH pe30HaHCe eMKOCTHOe U MHIYKTHBHOE PeaKTHBHLIE CONPOTHBJIEHHA
paBHBI, KaTylKa 6yJeT TaKXXe UMeTH PeaKTHBHOE conpoTtusienne 320 on.
ITo sakony Oma Mbl HaxomuM, 4to ToK 0,5 @, mpoxonsiui 4yepes pe-
akTHBHOe conporuBjenne 320 om, co3naer Ha HeM Hanpskenue 160 6.

OnelTel MO NOC/AENOBATeIbHOMY pEe30OHAHCY ClelyeT IIPOBOAUTH,
col/iofiasi npaBUJa TeXHUKH GesomacHocTd. Heobxomumo Takxke mpH-
HMMAaTh MEphl IPeOCTOPOXKHOCTH, YTOOH He MOBPEAMThH MPHOGOPHI H Jie-
tanu. [Ipu nociefnoBaTeNlbHOM De30OHaHCE JaXe YMEePEHHBIE CETEBLIe
HanpsixkeHusa 127 ¢ moryt Bospacratb fo 600—700 s.

MMapanneabhblii pesoHanc. COeIMHHUM HCIOJIb30BABIIMECS B NPEXbI-
JIyLLeM OMbITe ieTallH o cxeme puc. V1.49. YcraHoBHM peocTar Tak, 4To-
Gbl €r0 CONMpPOTHBJIEHHE MOJHOCTbIO GBIIO BKJIOYEHO B cxemy. [loncoenu-
HuM Tpancdopmarop K cetd 127 ¢ u BkmounM TymGiep. Jlammouku J7,,
a takxe Jl, uau Ty JOMXKHB TOpeTh JOCTaTo4HO sipko. Bcerasasiite
KYCKH NIPOBOJA CepPJiedHHKa B LIEHTPaJbHOE OTBEPCTHE KaTYIUKH 10 TeX
nop, I0oKa Jamna JI, He norac-

HeT, a Jamnbl /g u Jl3 GynyT Peocmam

roperb sipko. Ilpu sTOM MO-
KeT noTpeGoBaThCA MNOApPeEry-
JaupoBarth peocraT. Ecau nane-
Helilee yBeJIHYeHHe oObeMa
NpoBoJa CepleyHHKa B KaTyll-
Ke TPHBOXHUT K TOMYy, 4TO JIj,
a takxke Jl; wuian JI; Hauu-

HaloT TOpeTb fp4e, SHAYUT  pyc, V.49, [lapannensusii pesoHamc-
TOYKa pe30oHaHCA JOCTHTHYTA. HBIH KOHTYP.
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Puc. VI.50. B napanjienbHOM pe30HAaHCHOM KOHType IpH
pe3oHaHce B CaMOM KOHTypDe NPOXoauT GOJbluo# TOK, a B lie-
IH, NHTaKe# KOHTYP, — MaJblil TOK. JIaMNoYKH, BKJIOYEH-
Hele BHYTPH KOHTypa, FOPAT APKO, a JaMIOUYKa, BK/IOYeHHas
MeX1y KOHTYPOM H TpaHc$OpMaTOpOM, He CBETHTCH.

[lepememniasi nydYoK MNPOBONOB CepAEYHHMKA BIONb OCH KaTYIIKH, Mbl
. TIPOM3BOJIMM OIIEPALIHIO, aHAJOTHYHYIO HACTPOIKE Ha PajHOCHTHAJ.

B orinuue OT CXeMBl MOC/AEI0BATENLHOTO PE30HAHCa, B cXeMe Ia-
paJlIeIbHOTO Pe30HAHCA HANpsKEHHe Ha KaTyWKe HHAYKTHBHOCTH W
KOHJIEHCATOPe OCTaeTcsl MOCTOSHHBIM. Kak Mmokasas mnocTaB/eHHbI
OMBIT, TOK uYepe3 Jammy ./, MPH HACTPOHKEe B PE3OHAHC CYLIECTBEHHO
YMEHBIIAJCS, 8 TOK B PE30HAHCHOM KOHTYpe CYIUECTBEHHO BO3pacTal.
Hasnuune GoJsblmioro Toka B MapasiielbHOM Pe30HAHCHOM KOHTYpe, A9
nojiiepKaHnsl KOTOPOTO IOCTATOYeH MaJiblil TOK B LEMH NUTAHHS, 0OBsC-
HAETCA NPHYMHAMH, NeHCTBYIOIIHMH W OPH I[OC/IENOBATeIbHOM pPe3o-
HaHCce.

] Hapacmarue mazHumuoeo ~ YMEHbUUIIUEECA MAZHUMIHOE
~248  nopa, Bui3bannoe moxom ~248 Hone codaem 8 ramywre
paspada KoHGewcamopa moK

Tox paspada 3apaweHHozo
KOHOEHCAIMOpa npoxooum
YEPE3 KAMYWHKY

Puc. VI.51. Pa3psn xoumencatopa B Puc. VI.52. 3apsinka KouzeHcaropa
pPEe30HAaHCHOM KOHTYpe. B Pe30HAaHCHOM KOHTYype.
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[pennosioxum, 4T0 NPU pPe3oHaHCe B NMapayie/IbHOM KOHTYype Hadll-
HaeT INPOXOAMTbL TOK  pa3psalia KOHJEeHcaTopa 4Yepe3 KAaTYLIKY
(puc. V1.51). Tlpu HapacTaHuu 3TOro TOKa 4epes KaTyLIKY ee MarHUTHOE
noJjie Bo3pacTaer A0 TeX NOp, NOKa KOHAEHCATOP MOJHOCTbIO He pas-
psanutcs. Ilocsie 3TOro MarHUTHOe IOJe HAYMHAET YMEHbLINATHCHA, U
B KaTyllKe MNOIJAepPXKHBaeTcsl TOK, 3apsKalolMi KOHAEHCATop Hamps-
JKEHHeM IPOTUBOMNOJOAHOr0 3HakKa (puc. VI.52). Korna koupeHcatop
TIOJIHOCTbIO 3apSAJUTCS, BeChb LUKJ MOBTOPHTCS C CAMOrO HauaJja.

Baxnoii ocofeHHOCTbIO NMapaJuieslbHOrO KOHTypa sBJsercsl TO, 4TO
ANsi MojJepHKaHUsl B HEM pe30HaHCa HYXKHO MOABOAUTH K HeMy OYeHb
MaJbli TOK OT HMCTOYHMKA NUTaHUA. Ecsau 6bl MOXHO GhlJIO CAeNaThb
KaTYIUKy C HyJIeBbIM aKTHBHBIM CONPOTHBJIEHHEM M KOHJEHCATOp C
JU3/1eKTpHKOM 6e3 moTepb, TO KoJieGaHHs TOKa B KOHType OAHaXJbl
BO3HHKHYB, NPOJOJKaJHCh 6bl OecKoHeyHo. PaKTHYECKH TOK, NMOTped-
JsieMblfi OT HCTOYHHKA NHUTAHHMSA, WJET Ha BOCHOJIHEHHE aAKTHUBHBIX
noTepb B KOHTYpe (T. €. HOTepb Ha Harpes MpPOBOAOB U JH3JIEKTPHKA).

B GonblinHCTBe pailoONpHEMHHKOB U NepelaTYRKOB JJIsl HACTpOfi-
KH HCHOJb3YIOTCA NapanJe/bHble pe30HaHCHBIE KOHTYphl. B pajauone-
pelaTuukax TakKue KosebGate/bHble KOHTYpbl OOBIYHO cobHpaior u3
TOJICTBIX MeJAHBIX MM MocepeOpPEeHHBIX MPOBOLHUKOB, IO3BOJIAIOLLHX
CBEeC1d K MHHUMYMY aKTHBHbIE MOTEpH.

KoHTponbHble BOnpocs!

1. Jaiite onpejeseHue pPaiuOYacCTOTHI.

2. Ecau roBopsT, yTo pajuocTanuus paboraer Ha yacrote 900 xey, TO yeMy
paBHa ee yacTora B replax?

3. O6bsicHuTe, 4TO NPOMCXOAHT C PajHOBOJIHAMH, KOIJla OHH BCTPEYaioT Ha
CBOEM INyTH HOHOCQepHBLIH CIOH.

4, C xakoifi CKOpPOCTBbIO PacnpoCTPaHSAIOTCS PafHOBOJHLI?

5. TIloueMy BLICOKOYACTOTHYIO BOJIHY, H3Jy4aeMyio NMepefaTyHuKOM, HA3bIBAIOT
Hecylen?

6. Ilna 4ero mpeiHa3HauyeH OPral HacTPOMKH B PajHONpHEMHHUKe?

7. TouemMy KOHTYp, COAepXKallMH KaTyIIKy ¢ GOJbLIAM YUCJIOM BHTKOB, Ha-
CTPaMBaeTCs HAa MEHbIUYIO 4aCTOTY, YeM NPH KaTyllKe ¢ MaJblM YHCJIOM BHUTKCH?

8. UeM paspensioTcsl NJIACTHHBL POTOPa M CTraropa B NEePEMEHHOM KOHJEH-
carope?

9. TloueMy KOHTYpP C NIepPeMEHHBIM KOHJESHCAaTOPOM, Y KOTOPOro NJAacTHRAI
poTopa BABAHYTHl MeXAY INJAaCTHHAMH CTaTopa, OKa3blBaeTCsl HAaCTPOGHNBIM Ha
CPaBHHTE/IbHO HU3KYIO 4acToTy?

10. Kakoil enuHuliefl U3MepseTCa €MKOCTb KoHJeHcaropar

11. Ilouemy B cxeMax HAaCTPOHKH HHOI[A HCHOJB3YIOTCA BbICOKOYaCTOTHbIE
TpaHchopMaTopLl?

12. Tlonb3ysack CHMBOJAMH, IPHMEHAEGMBIMH B pajHO3JEKTPOHHKE, HapH-
cyiiTe cxemy oprana Hacrpofiku. Opran HacTpoiiku JOJKeH GbiThb COEMHEH C aH-
TeHHOH u 3eMueidl. A HacTPoAKHM HMCHONb3yHiTe NMepeMeHHHEI KOHIEHCATOp.

13. B uem pasnHune MexJy aMIJIMTYZHOH H YacTOTHOH MoAyasinued?

14. UYro coboil npeacraBaseT AH3JEKTPHK B KOHJeHcaTope?

15. Tlepeyucnure (akTopbl, OT KOTOPHIX 3aBHCHT €MKOCTh KOHJEHCATOpa

16. B kakux eIMHUIIAX H3MEPSETCHA €MKOCTb?

17. Buipasute emkoctb 0,0001 mMukpodapansl B nuKodapanax.

18. [lepeunciuTe HECKONbKO PAasjH4YHbIX THIOB KOHJEHCATOPOB.
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19. Uro umewT B BHAY, KOTJa rOBOPAT: «paodee HampsiKeHHe KOHIEH-
caTtopa»?

20. Ecmn  napanyenbHO coeAMHeHH KoHieHcatopu 0,1 mxp, 5 mkp u
0,25 mk¢, uemy OyfmeT paBHAa HX O6UIAass €MKOCTh?

21. Yemy Gyner paBHa o6ulas eMKOCTb ABYX KOHJeHCATOPOB 0o 4 mkg, coe-
IVHEHHBIX TIOCJELOBaTeJbHO?

22, Uem omnpegensieTcs HHIYKTHBHOCTH KATYKH?

23. Kak MOXHO yBeJHUHTb PE30HAHCHYIO YacTOTY CXeMbl, CoAepiKauiedl HH-
LYKTHBHOCTh H €MKOCTb?

26. MPMEM PAONOCUTHANOB

Ha3suaueHue paanonpueMHuka. Briie oTMeuasoch, 4To pamroBOJIHA,
nocbl1aeMasi mepejatoliel paguocTaHUuel, NPeacTaBJisier coG0H BbICOKO-
YACTOTHYIO BOJIHY, M3MEHSIIOULYIO CBOKO aMILIMTYAy (MJ/IH YacTOTy) MO
LefiCTBUEM MONYJHDYIOUWHKX ee 3BYKOBBIX 4acToT. OIHAKO €CJH MOoJCcoe-
IVHUTb HeNOCPeACTBEHHO TeseOHHble HAYIIHUKU K OpraHy HacTPOHKU
palHoONpUEMHHKA, TO YCJBIIATh Nepefady HeBO3MOXKHO. [eno B ToM,
yTo KoJIeGaHus, CO3[aBaeMble PajMOBOJNHAMH, HMEIOT TaKyl GOJbLIYIO
YACTOTY, YTO OHH He MOTYT BbI3BaTb Koje0aHHH MeMOGpaHbl HayIIHH-
koB. Hy:KeH crelHagbHbIi METON, MO3BOJSIOMINHA BLIAEIUTb U3 BBICOKO-
YaCTOTHBIX KoJieGaHHI palHOBOJIHBI HU3KOYACTOTHHIE KOJeGaHUS.

Mrax, HasHaueHHe PaZHONPHEMHHMKA COCTOMT B TOM, 4YTOObI OCYIIe-
CTBHTH [1ACTPOMKY Ha BOJHY PaHOCTAHLHH, OTAENUTH 3BYKOBbIE YaCTOThI
OT BBICOKIIX YacTOT H npeoGpas3oBaTh 3JEeKTPUYIECKHe 3BYKOBbIE KoJeba-
Husi B 3BYK (puc. VI.B3).

IMoaynpoBogHHKOBLIA KPUCTaMA Kak Jerekrop. YUroObl cJaylmarhb
[IpPOTPaMMy paJHOBEIlaTeJbHON CTaHUUH, HeOOXOLHMO HacTPOUTLCA Ha
CHTHaJl HYXXHOH pajHouacTOTHl U Mpeo0pa3oBaTb aMILIUTYIHO-MOLYJIH-
POBaHIIble PAJHOBOJIHEL B 3BYKOBble KoJle0aHHUA. ¥ TTPOHACTBO, BhIIE/IA-
Ilee 3BYKOBBIE YacTOThl M3 BLICOKOYACTOTHOTO CHTHaJa, Ha3blBaeTcs
nerekTopoM. OJIHUM H3 HUX SIBJASETCH NOJYNPOBOIHUKOBBIH AHOL, U3-
rOTOBJIEHHBIH M3 repMmaHus Had XKpeMHHs, KOHCTpyKums repmasue-

A '”,'/,’,’,’/”,’I"’l’,’,',’,' TpomxozoBopumens
e TR RTITY co3daem 38yxoBsie
/’/’/I///I / \ ‘\\\‘ \ \‘\‘\\\‘\‘\ \ \\\““r\\ Konebanun
PaduoBornsr
38yxoban
Opzanem Aemexmop Bosna S

Hacmpouxu I omadensem
Bu1Bupasmesn Bsicokyro
g | WP amomy

cuenas wisinod Bsicoxovacmom Buxoboil
cmanyuu om 36yxoboi
4 HAA HECYWAan v 35_(//(051:/8

.L C HA/NOWEHHBIM HA HEE B0/1Hb1
368ynoBoim cucHasom

Puc. VI.B3. MWamoctpauuss ocHOBHBIX (YHKIHHA, BHIIOJNHSEMbIX pa-
IHOTNPHEMHHKOM,
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Memannuyeckoe Tepmanuebsid
ocHobBanue Kpucmann
Konmaxmusid

Banocox

Cxema

Memanauyecrue
depwamenu

NpoBonoyusie Bs1800s

Puc. VI. 54. KoHCTpyKIusi repMaHueBOro JHojpa cC
TOueYHbHIM KOHTakKTOM. JlMOX nponyckaer uepe3 ce6s
TOK TOJILKO OXHOrO HanpaBJeHHS.

BOrO JHOJNA C TOYEYHHIM KOHTAaKTOM NokKasaHa ua puc. VI1.54. Taxkoi
JMOJ JeHCTBYeT MONXOOGHO OJHOCTOPOHHEMY BEHTHJIO, CBOGOAHO Ipomy-
CKalollleMy TOK B OJHOM HanpabJieHHH U NOYTH He NPOIYCKAIOIEMY TOK
B IPOTHBOIOJIOXKHOM HampaB/eHUH.

Ha puc. V1.55 nokasan npocrefimuil opran HacTpOUKH, COCTOSILIHI]
U3 aHTEHHOH KaTyIUKH M MepPeMeHHOTO KOHAeHcaropa HJisi HacTpPOMKH.
[Mapa/nnenbHO KOHTYPY HOACOENMHEHB AHOX U Mapa FONOBHBIX Tesedo-
HoB. Korma MonyJ/upoOBaHHBIH BLICOKOYACTOTHHIF CHUTHAJ MOMAanaer us3
KOHTYpa Ha JHOJ, TO IHOJ MpPOIYCKAaeT TOKH OJHOTO HalpaBJeHHs H He
NpONyCKaeT TOKH APYroro Hanpam/ieHUs. Tak Kak TOK NMPOXOXHT TOJb-
KO B OJIHOM HalpaBJIeHHH, TO Yepe3 TejedoHH GYIeT NPOXOHHTh H3Me-
HAIOUMHCA [0 BeJHYHHE INMOCTOSTHHBEIA TOK. B ammautynno-momynampo.
RAHHOM CHTHaJ/le U3MEeHeHHS 0 aMILIUTYAEe UMEIOT MeCTO KaK B MOJIOKH-

PaduoBonna
6 y3ne
Hacmpouxu

duod
AT
¥ Bosna 38yrobod yacmomer.
Haywnurku peazupywom Ha
popmy 3mod Bosnsl-ozudanw-
wuyr

Puc. VI.b5. B mpocrefimem pagnonpueMHUKe NHON CHAYXKHT
JETEKTOPOM. HETGKTOP T1103BOJISIET OTAEJHTbL CHIHaJ bl 3BY KO-
BBIX YacTOT OT BBICOKOYACTOTHOrO CHrHaJja.
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TeJNbHBIX, TaK U B OTPHIATE/]b-
Kamywna HEIX TOJIyNepHoliaXx BLICOKOYa-
llocmosmwsif CTOTHOTO TOKa  PalHOCHTHAJA.
maesum  Jlyon B cXemMe Ha puc. VI.55
NPONYCKaeT TOK TOJbKO B Teue-
HHUe OJHOH TIONIOBHHBI KaKIOIo
nepHoia paauoyacToTsl. [1pu aTom
CHTHaJ 3BYKOBOW YacTOTHl IIpoO-
XOIMT Yepe3 KaTyIIKy HayIuHU-
KOB, U, TAKHM 006pa3oM, HMeeTcs
BO3MOXHOCTb CJYyIIaTh Mepela-
qy.
\\\\\\\\\@ Hcnoab3oBanue ronosHoro Te-
:\\\\ neona ¢ auonom. Ilo cBoeii kou-
CTPYKUHH TOJIOBHOH TesedoH BO
4 MHOTOM aHaJIOTHYeH TpyOKe Te-
JeoHHOro annapara (puc. VI.56).
ToHKasa MeTananueckasi MeMmGpa-
Ha TNPUTATHBAETCH IOCTOSIHHLIM
MarsuToM. [IBe 3JeKTpoMaruut-
Hble KaTyIIKH YCTaHOBJEHH TaK,
YTO TPHU NPOXONKIEHHH Yepe3 HUX
MeHSIIOLIErocsl N0 BeJHUUHE TOKa
OHH 3aCTaBJ/ISIOT MeMOpaHy KoJe-
6arbCsl.

Bes nmonma memGpana Haym-
VenosHoe o6osHauenne naps maym- HMKOB HE CMOTJIAa Gbl pearupo-

HUKOB. BaTb Ha OYeHb OBICTPO MEHSIO-

[IHecss TOKH paguouactotsl. Kor-

Ila e B Llellb HAaYMIHUKOB BKJIOUEH JHOI, TOK Yepe3 KaTymKH MPOXo-
IUT B OJITHOM M TOM K€ HalpaBJIeHHH.

MemMOpana He MOXeT KoJe0aTbCsl C paavovyacToTol, HO OHa B CO-
CTOSIHHH DearupoBaTb Ha HM3MeHEHHs aMIINTyIbl cHTHaJja. [Ipn stom
KaXJioe H3MeHeHHe aMIUIUTYbl CHTHA/MA U3MeHsIeT TOK B KaTyIiuKax Teje-
¢oHa ¥ BrI3bIBaeT Koje6anusa MeMmOpanbl. KonebaHus, BOCIpOU3BOAUMEbIE
KaTYIIKaMH, TPEeNCTaB/A0T cO60 He YTO MHOe, KaK 3BYKOBOH CHTHaJ,
COo3JlaBaeMblil 3BYKOBBLIMH BOJIHAMH, BO30YXKNalOUIIMH MHKPOGOH B pa-
JHOCTY IHH.

DJIeKTPOHHBIA BaKyyMHbIH AHOA. DJIEKTPOHHAS JIaMIla, YacTO Hashl-
BaeMasi BaKyyMHOI, TaKXe MOXeT HCIOJIb30BaTbCA B KauecTBE JETeK-
Ttopa. Ilpocreiiieil anekTpoHHO! Jamnoil sBasercs nuon. B coorser-
CTBHH CO CBOMM Ha3BaHHeM JHOJ COIEpXKHT ABa OCHOBHBIX 3JIEMEHTa,
OJIMH U3 KOTOPBIX Ha3hIBaeTCsl KaToIoM, a Apyroi aHoxom. OGa asemeHTa
3aKJIIOUEHBl B T'ePMETHUYHYIO CTEKJISTHHYIO HJIH MeTaslIHYecKylo KoJGy.
Bosnyx u raswl ynajsiiorcs U3 JiamIbl, ¥ BHYTPH Hee CO31aeTcsi BAKyyM.
Bakyym HeoGXoAMM 1J4 TOTO, YTOGBE! KaTOA JaMIIBI CJYXKUJA JOJATO H
YTOGEI T'a3bl He MellajH JABHKEHHIO 3]1€KTPOHOB B JiaMIe.
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Puc. VI.56. Koncrpykuus Ttenedona.
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TepMoanexTpoHHASA - 3MUC-
cus. JIa H3rOTOBJIEHMA Karto-
Jia TIOJb3YIOTCS TOHKOH IPOBO-
JIOKO# M3 TaKHUX MaTepHalloB,
KaK HHKeJIb U BoJbdpam, Io-
KPBITOA OKCHIHBIM CJIOEM, HJIH
K€ H3 TOPHUPOBAHHOTO  BOJIb-
¢pama. Ecau BbIBOABI KaTola
(puc. VI.57) coenuHuTbp C Puc. VI.57. IlnonHast 3/eKTPOHHast naM-
HCTOUHMKOM  SJeKTpHYeCKoro G2 COCTOWT 3 Katona m anona. =Karon
HAIPSXKEHHS, TO KaTol Harpe- T MPANOHANAIBUSH W KOCBERHOTO
eTcsa fokpacua. Ilpu Temmepa- '
Type KpacHOTO CBeYeHHUs ¢ I10-

BEeDPXHOCTH KaToAa BBLIETAIOT
cBOGOJHbIE /1eKTPOHBl.  Takoe
HCIYCKaHUe CBOOOJHBIX 3JIEKT-

POHOB ¢ HaI‘peTOﬁ MoBEpPXHO- EH/MDH_ Ea/mw( easopasz- Cemxa
CTH HAa3bLIBaeTCsl TEPMO3JIEKT- "‘;’%’Zj’”” pAGRoL nauns

pOHHOH 3MHCCHel. DIEKTPOHBI,
OCTaBHUBILKE KaToll, 00pasyloT
0KO0JIO Hero 006/1a4KO, HasbliBae-

\ Anod
lpamo- C xamodom

U Frawansnsii KocBeHHD20

Kamad Hakana
Obosnavenue

namnobsix GuodoB

MOE «IIPOCTPAHCTBEHHbIM  3a-
pALOMY. Hums
Jlna mojmorpeBa  Karoja Hakasa
MOXHO HCII01b30BaTb Kak Ie-
PEMEHHBIH, TaK M IOCTOSAHHBLIH  DJEMEHTH, HCNOJMb3yeMble B  YCJIOBHOM
Tok. Hanpsixkenue mnepeMeHHO- 0603HAaUEHHH 3MEKTPOHHON JIaMIIHL.
ro TOKa JJisi 5TOH Lend OoObly-
Ho OGepercsi ¢ TpaHcPOpPMaTopa, NOHUKAIOUNIETO CETEBOE HaMpsiKe-
HMe O ypOBHs, HEOGXONMMOro NI Hakaja Karoja. [1oCTOSIHHBIH TOK
LIS Hakajla MOXKHO MOJYYHWTb OT GaTapell HJM KakKoro-ju6o Ipyroro
ucToyHuka nutaHuss. OObIUHO IJIS HakKala HCNOJb3YIOT HaMpsiKeHHe
6,3 6.

dJieKTPOHHBIE JaMMbl C KaToloM KocBeHHOro Hakaja. Korpa mis
NojorpeBa MPSIMOHAKAJIbHOIO KaTofa HCHOJb3yercsi MOCTOSIHHBIA TOK,
3JIGKTPOHHASA 3MHUCCHS MMeeT NOCTOAHHYI0 BenuuyuHy. OGHAKO NpPH -
TaHWM LeMH HaKaja IIePeMEHHBIM TOKOM 3JIEKTPOHHAS SMHUCCHS MOXKET
MEHAThCS, CJIeAyd H3MEHEeHHsM ToKa. B jammnaX, Hakal KOTOPBIX AOJI-
JKeH IUTATbCA NEepeMeHHBIM TOKOM, HHTb HaKaJja TMOMEIaloT B MOKpHI-
TYIO OKCHJHBIM cjoeM TPyOKy (puc. VI.58). B stom ciyuyae poab Ka-
TOja Urpaer 3Ta TPyOKa. _

B KaTomax KOCBeHHOro Haka/ja HHUTb HaKaja Ha3blBaeTcsl IMOAOrpe-
BaTe/ieM, TaK KaK OHa CJYKHT Ji/1s Nojorpesa Katona. [loce pasorpesa
KaToJ, HauMHaeT MCIYCKaTb 3JIEKTPOHHL. Dsaromapss ToMy 4TO Katoj
CpaBHHUTEJIbHO MAacCHBEeH, €ro TeMmleparypa He MeHsieTcsl C 4acToToi
nepeMeHHOro ToKa. Takum ofpasoM, HoJorpeBaTelb HarpeBaeT KaTof,
KOTOPbIfi CO3/laeT CTallMOHAPHBIA MOTOK 3JeKTPoHOB. KaToj KocBeHHOTro
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besvindynmubuod
nodozpebamens

LQepwamens
nodoepebamenn

g ,mxlmnnn.,. PN

ULk

AxmuBroe
noKpsimue

BoiBods
namoda H3orupyrwan
Omynxa
Bo1Boder
nodoepebamensn

Puc. VI.58. Koucrpykuus mnogorpe- Puc. VI.59. Cxema perekropa Ha AHu-
Batesisi H KaToja. OLHOH 3JIEKTPOHHON JiamIe,

HaKaja BGLINOJHSET Te Ke (YHKIHH, 9TO ¥ NPSMOHAKAaJbHEIA KaToX.
BriBo, OT KaToia NpHCOENMHAETCH K ORHOMY M3 WITHIPHKOB IOKOJIS
JIaMIIBL.

HdeTekTop Ha JamiioBom auoje. Pa6ora 3/1eKTPOHHOH JaMIbl BO MHO-
rOM aHaJloTHYHa paboTe NOJYNpPOBOAHUKOBOrO auona. B Hell, Tak ke
KaK U B IHOJie, CUTHA/BI BLICOKO# YacTOThI BRIIPAMJASIOTCS, T. €. Ipeod-
pasyrorcs B mysabCHpyOUHi nocrosiHHb ToK. Ha puc. VI1.59 nokasa-
Ha OCHOBHAasl CXeMa BKJIIOUEHHs! 3JIeKTPOHHOH JIaMIIBl B Ka4yecTBe THOI-
Horo jmetekrtopa. Ha momorpeBarenb nojiaercsi HM3KOe HanpsiKeHHe Ie-
peMeHHOTro TOKa, KOTOpOe HarpeBaeT Karoll, CO3/IAIOLIHi NOCTOSTHHYIO
3IMHCCHIO 3J1eKTPOHOB. Korna cursasn, BbliesieMblii HAaCTPOEHHBIM KOH-
TYpOM, CO3/laeT Ha aHOJIe NMOJIOKHUTENbHbIA 3aps/, 3TOT 3apsAl NPUTACH-
BaeT OTPHLATeNbHO 3apsiKeHHEIE 3JIeKTPOHB! OT KaTosa K aHORy. DJeKT-
POHBI NPOXOJAT Yepe3 KOHTYP U, IPOiAs yepe3 HayIIHUKH, BO3BPallaloT-
ca K Karony. Korma pammocurnan, BbiiessieMbli KOHTYDOM, CO3JaeT
Ha aHoJe OTDHUATeNbHBIA 3apsil, aHOJ OTTaJKHBaeT 3JeKTPOHbI, HC-
nycKaeMble KaToJIoM, H TOK uepe3 HayIHMKH OTCyTcTBYyeT. Takum o6pa-
30M, KaXKIbIH pa3, KOrja aHoJ MOJIOKHTe/eH, Yepe3 HayIHHKH MPOoXo-
IUT TOK, a KOIJa aHoJ, OTpUIlaTe/ieH, TOK Yepe3 HayUIHUKH OTCYTCTBYeT.

W3 31010 OGBSACHEHNS SICHO, YTO JIAMIIOBHIH JHOJ, TaK K€ Kak H Mo-
JYTTPOBOXHUKOBEIA, MPOMYCKAeT TOK Yepe3 HAYMIHHKH TOJBKO B ONHOM
HanpasJjeHud. HaymHuky pearupyior Ha H3MeHEHHE aMIIMTYHAH TeKy-
[Lero Yyepe3 HUX NYJbCHPYIOUIETO NOCTOSTHHOTO TOKA. DTH aMIJIATYHbE
H3MEHEeHHs cojep¥xar B cebe 3ByKOBble KO/le6aHUA, NMOAOOHBIE HCHOJMb-
30BaHHBIM Ha Mepejamollefl paguoOCTaHIUMM, M TO3TOMY B HayIIHHKax
CBIIHE 3BYKH. OIMH M3 HEIOCTAaTKOB J1aMIIOBOTO H IIOJTYIPOBOXHUKO-
BOTO JHOJOB COCTOHT B TOM, YTO OHH He MOTYT YCHJHBATb CHUTHAJBbL.
Uto6bl B HayIIHHKAX Obl T'POMKO CJBIIIEH 3BYK, CHTHaJ JOJIKeH ObITh
JIOCTaTOYHO O6OMBbIHUM.

D/IeKTPOHHAsA JIaMIla MOXKET CJIYXKUTb He TOJbKO JETEKTOPOM, HO
H yCH/IHTeJeM cHTHaja. HacTo ee HCNONB3YIOT B KauecTBE BEHTHJIS WM
YIpaB/sAolero npudopa, B KOTOpOM BecbMa MaJsble HalpsKeHHs YCH-
JIMBAIOTCSI BO MHOTO pa3. Jlnia paGoThbl 3/1€KTPOHHOH JIaMIIbl B KauecTBe
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yCHIUTeIA TpeGyeTcs BHeII-
HUH MCTOYHHK HampsKeHHs.
MM Moxer cayxutb Gatapes
W/ HCTOYHHK NHUTaHus, obec-
MeunBalOMIMH  MOJyYyeHUue Io-
CTOAHHOTO TOKa HYKHOH Be-
JIMUHHBIL.

Axopnbiit Tok. Ecau anomy
3JIEKTPOHHOH JIaMIbl COOGUIUTh
NOJIOXKUTENbHBIH  3apsif, Coe-
JVIHUB €r0 C IOJIOKHTETbHBIM
nosirocoM 6ataped (puc. VI.60),
3/IeKTPOHB], 3MUTTHpPYyeMbEe Ka-
TONOM, HA4HYT [IBHTaThCs K
anoay. Tak Kak 3/1eKTpOHEHI 3a-
pAi2KeHBl OTPULIATENBHO, a aHOX
HMEET IOJIOXKHTEJNbHBIA 3apsn,

yepe3  3/EKTPOHHYIO  JiaMIly
MoHJAeT TOK.

CTOUT TOJNBKO MOMEHSITh
NoJAAPHOCTL Garapeu, MPHUCO-

€IMHEHHOH K aHony, Ha o6pat-
HyI0, T. €. TaK, YTOOHl aHOX
Obl1  OTPHLATENBHBIM, H TOK
uepe3 JaMmly IPOXONUTb He
6yner. Korna anon sapsxen
OTPHLATENBHO, JEKTPOHB OT-
TalKHBAIOTCA HM K KAaTo#y.
Ecnu aHomHOe  HampsiKeHue
yBeJHYUBAaTh, AHONHBIH TOK
TakxKe OYIeT YBeJHYHBaTbCH
Jo TexX mop, MOKa Karol CMo-
JKET 3MUTTHPOBATh HY2KHOE YHC-
JIo asiekTpoHOB. Korzma aHox-
HbIl TOK TepecTaer pacTH MpU
yBeJIHYEHHUH AHOZHOTO Hamps-
JKeHUs — 3TO 3HAYUT, UTO
Jlamna IOCTHIJIA TOYKHM Hachl-
wenus (puc. VI.61).

Hanpabnenue
nomoxa
Anod anexmpoHol
Kamod
Haxan
638 AnoGHaR
bamapen

Puc. VI.60. Korma anopg mnosoxwutesex,
5JIEKTPOHBI ABHTAIOTCS OT KaTOJAa K aHOAY.

Toyxa
HACbILEHUR

N
]
]
1
]
[}
[}
1

AHOOHBIE moK
—

AHOOHO8 HWanpswenue

Puc. VI1.61. KpuBasi mokasnlBaeT BO3pa-
CTaHHE aHOJHOrO TOKAa MpPH YBeJHYEHHHU
Hanpsbkenuss Ha aHofe JaMmnel. Ecau
aHONHBIA TOK He BO3pacTaeT NPH YBeJH-
YeHHH HanpsXeHHS Ha aHoje, 5TO 3HAUHUT,
YTO JaMIla JOCTHIJIA TOUKH HACHIIIEHHS,

- Anod

Tpuod
Cemxa !
—

lNpamoxanansusid
—  Kamod

20 Hakana

Puc. VI.62. B asrom Tpuoge wumeercs
NpsIMOHAKaNbHEI KaTOX, CETKa M aHOM.

Cnemyer OTMETHTb, YTO OTPHLATENBbHBIH MOMIOC GaTaped COeNMHeH
C KaToJIOM, a MOJIOXKHUTeNbHHH — ¢ aHonoM. Korna orpuuarenbHbl
nosiroc Garaped NMpPUCOENVHEH K KaTOLy, LeNb 3aMKHyTa. DJEKTPOHBE
MepelIBUTAIOTCS OT KaToia K aHOAY B JlaMlle W BO3BDAMAIOTCS MO BHeI-
Hell enu K Karony. Ecnu B yiio6oM MecTe pasopBarth Liefb, TO TOK Ipe-

KpaTuTCH.

Koucrpykunst Tpuopa. Ilpocras snekTpoHHas sammna, cofepkarias
TPH 3/1eMeHTa, Ha3blBaeTcs TPHONOM. TDPHOJ COCTOMT M3 KaTOAa, CeTKu
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u aHofa (puc. VI.62). Ilpsamona-
Ka/JbHBI KaTOA, PacnoJOXKeHHbIH
B UEHTPe Jamnbl, JeNalT U3
'BO/IbPAMOBOH IPOBOJIOKH C He-
60JbIIMM  KOJIHYeCTBOM TOPHS.
Boxpyr kartona B ¢opme crniupanu
HaBHTa TOHKas MNpPOBOJIOKA, Ha3bl-
BaeMas cerkoil. Cerka mnoazep-
’)KUBAETCA CleliialbHbBIMKE TpaBep-
3aMH, 3aKpelJ/eHHbIMH B CTEK/AH-
HOH HOXKKe TaK, 4ToObl CeTKa He
Kacajachb Karoja MJH aHoja.
CeTka OKpy»keHa aHOIOM, IIper-
CTaBasIlOIUM cOOOH AeTalb (Ha-
npuMep, UMJHHAP), CAEJAHHYIO
13 MeTajjudyeckoro Jucra. Ha-
psily C NpAMOHAKalbHBIMH KaTo-
LaMH B TPUOAAX HCNOJb3YIOT H
KaToAbl KOCBEHHOIO HakKasa (pHC.
V1.62 n VI.63).

Poab cetkn. Korma k aonmy

Puc. VI.63. BuyTrpennee ycrpoiicTBo SJIEKTPOHHON J1aMIlbl HPHJIO0KEHO

TPUONHOH 3MeKTPOHHOIl jamn. Cerka  [OJOKHTE/BHOE HanpsKeHUe,
OKpyXKaeT Karol, B CBOl ouepeab 3JIEKTPOHbI, BBbUICTAIOOIHE H3 Ka-
2HON OKpYIKaeT CeTKYy. TOJa, INPHUTSATHBAIOTCA K aHoLy,

U Yepe3 JaMIly DPOXOIUT TOK. B

TPHOZE MeXJy KaToIOM H aHOJOM HMEeTcsl CeTKa, U 3JIEKTPOHBI JOJXK-

Hbl TIPOHTH uepes Hee, YTOOH! JOCTHYb aHOAA. PaccTosiHHe MexXAy BHT-

KaMH CeTKH HAcTOJNIbKO BEJHKO, YTO CeTKa NPAKTHYECKH HE MeaeT
JBHIKEHHUIO 3JIEKTPOHOB OT KaToia K aHo.y.

Eciu Ha ceTky mnojaTb HeGOJbILOE OTPHUATEJbHOE HAlpsKEHHe,

oHa OyJieT OTTaJKHBATh YacTb 3J€KTPOHOB, HAYLIHX OT Karoja K aHOAY,

Aned

Ynpabrsrwowyan bonvuwod
cemxa -

Munsuamnepmemp

Hamod

-
+] bamapes .I' T bamapen
cemoyHp20 Awodwan | cemosmozo
emeweun \ _ bamapen  Lomewenun g
bamapes Lamapes
HAKaIa Hakana

Puc. VI1.64. ¥Ynpasasomas ceTka onpejensieT BeJIUYHHY aHOLHOIO
ToKa B iamMne. UeM Gosblle OTpHLlaTeNbHBIA 3apsj Ha CeTKe, TeM
MeHbLUMH aHOAHBIH TOK HPOXOAMT Yepe3 JaMmmy.
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Inayumens vo
bomuwud cueHan
8 awnodwod yenu

AVAVIVA

Crabeid cueHan
Ha cemxe

-

Puc. VI.65. PagnonaMna ycuiuBaer nofiaHHBIN

Ha nee cdruad. OueHb MaJsHI{i CHFHAJN HA CETKe

BBI3LIBAET CPABHHUTENBHO GOJbIUME U3MEHEHHsI
aHOJHOTO TOKa.

H auoNHbIl TOK yMenbmntces (puc. VI.64). Tak xak Ha aHome umeercs
CPaBHHUTENBHO GOJIBIION MONOXKHUTENbHBIH 3apl, GOMBIINHCTBO JIEKTPO-
HOB MpOMNET CKBO3b CMHPANbHYIO CeTKy. TOJIBKO HeKOTOpas HacThb
3JIEKTPOHOB GYJET OTPaXKeHa OTPULATENBHO 3aPSXKEHHOH CeTKOH K Ka-
Tony. Uem Gosblle oTpULaTe/IbHBINR 3apAN HA CeTKe, TeM GOJIbIle JJIEKT-
POHOB OTTAJKHBAIOTCA €10 K KATOLY M TeM MeHbIlle CTaHEeT aHOAHBIH TOK.
O6puno TpeGyercs, 4TOOBI Ha CeTKe MOMLEPKHUBAIOCH OTPULATENBHOE
HampsKeHHe, KOTOPOe Ha3blBAIOT HaNpfAKEHHEM CETOYHOTO CMeIeHHUs.

YcuauTenn CHrHAN0B HA 3JeKTPOHHBIX Jamnax. Ecian Ha cetky
JlaMObl [MOJAaTh [epeMeHHOe HampsiKeHWe, TO 3TO BHI3OBET H3MEHEHHe
Toka B aHojuo# uenu. dopma kosiebaHHH TOKA B aHONHOH UeUH HIell-
TnuHa Gopme KoJebaHuil HaMpAXKeHUsA Ha CeTKe, a CUTHaJ OKa3biBaeTcs
ycdsennsiM (puc. VI.65).

UtoObl HCMOJIb30BATh 3JEKTPOHHYIO NaMNy B KaueCTBE YCHJIUTENs,
HeO0X0IMMO BKJIOYHTL B aHONHBIH M/IH BBIXOXHON KOHTYDP Harpysky.
Takol Harpys3koii Mo:KeT OblTb TeJedoH, Pe3UCTOpP WIH TpaHchopMarop
(puc. VI.65).

Anonnbiit netekrop. Ec/H CeTKy COEIHHHTh HEMOCPEACTBEHHO C KOH-
TypoM, TO Ha ceTke OyleT JIeHCTBOBATb NepeMeHHOe HANpPSXKEHHE KOH-
Typa. AHOIHEI TOK OyAeT U3MEHSTBCA C BBICOKOH 4acTOTOH B COOTBET-
CTBHH C H3MEHEHHAMU HalpsKeHHs Ha ceTKe, U TesqedOH HE CMOXKET
pa6oratb. UtoOkl ero memOpaHa MOTJIa pearupoBaTb Ha KoseGaHHS
3BYKOBOH 4aCTOTHl, HEOOXOLHMO 3aCTABUTB JIAMIIY BEIIOJIHATH (QYyHKIUH
neTexTOopa.

OnvuH U3 Crocof6OB HCIOJB30BAHUA TPHONHOH JiaMrbl B KauyecTBe
JleTeKTOpa Ha3bBaeTCsl aHONHLIM JeTeKTHpOBaHHeM. B TakoMm jmerektope
B lleNb CETKH BKJIIOYAIOT 6aTapel0 CeTOYHOTO CMENIeHHs, KaK MOKas3aHo
na puc. VI1.66. Barapeio cMeleHls BKAOYAOT TaK, 4ToObl ceTKa Oblaa
COeNMHEHAa C ee OTPHLATENbHBIM TMOJIOCOM, a KaToJ C MOJIOXKHTE/bHBIM,
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Cuenan 8 yenu
obmomxu

Nynseupyrowyui
noCmoARHbIE MoK
6 anodnod yenu

Puc. VI.66. B sT10#i cxeme aHOZHOTO
neTeKTopa 6arapesi CETOYHOro CcMelle-
HHS OPeJOTBPaIlaeT NPOXOXKJAeHHE TO-
Ka OpH OTPHIATENbHOH 4aCTH mepHo-

OrpuuarenbHoe HamnpsikeHHE
Ha CeTKe JO/KHO HMETh TaKylo
BeJIMYHHY, NIPY KOTOPO# B OTCYT-
CTBHE CHTHaJa 4epe3 JaMIly Ipo-
TeKaJ 6bl OueHb HeGOJIBLION aHoj-
HbIfl TOK. Kak TosbKo B KOHType
HOSABJIAETCS CHUTHAJ, BeJIHUMHA 3a-
pAZa Ha ceTKe HAYHHAET MEHATHb-
ca. Bo Bpems mosoxuTeNBbHOM
YaCTH CHTHaJa ceTKa OyJeT 3aps-
KeHa MeHee OTPHIATeJIbHO H B
aHOJHOH Lienu moiijeT Tok. [Toso-
JKHUTENbHOE HalpsKeHHe CUTHaJa.
CYMMHPYfICb C OTPHIATEJbHBIM
HanpsixKeHHeM OarapeH CETOYHOI'O
CMelIeHHA, JeJsaeT HaNpsKeHHe

Ia cHuraajia. Ha CeTKe MeHee OTpHUATEe/JbHBIM.

B oTpuuartesbHo#l yacth ne-
pHOJa CHTHa/la HalpsiKeHHe Ha CeTKe CTaHOBHTCS GoJiee OTPULATEN b-
HbIM U TOK B aHOJHOH uenu He mpoxoaut. Takum o6pasom, cCHrHaAI B
aAHOAHOH LIeMH JeTeKTHPYeTCH TakK e, KakK H B cXeMe ¢ JAHOAHLIM Je-
tekTopoM. [lpu 3TOM cnocoGe NeTeKTHpOBaHHS 3JEKTpOHHAsi Jamma
SIBJISIETCS YCUJIUTENIEM. '

CertouHblii getekrop. CXeMbl JHONHOrO U aHOJHOTO JETEKTOPA XOPO™
1o paGoTaloT NPH JeTEKTHPOBAHHH GOJBLIMX CHIHANOB HJM Korja Ie-
pel AeTeKTOPOM HCNOJIb3yeTcsl yCHJIHuTeab. I1pn ycunenun cinabex cur-
HAJIOB JIyYLIHe pe3yJbTaThl JlaeT CEeTOYHbIH JeTekTop. B 3TOfl cxeme
JIleTeKTopa B LeNb CEeTKH JaMIIbl BKJIOYAOT NapasJielbHO COeNUHEeHHbIe
kounencarop C. u pesuctop R. (puc. VI.67). AHonHoe HanpsikeHHe
JIIf1 CXeMBbl CETOYHOTO JleTeKTopa BRIGHPAIOT B mpenesax or 45 no 150 g
B 3aBHCHMOCTH OT THIA HCHO/Ib3yeMo#l Jamnbl. HacTo ceTouHbId pesuc-
TOp BKJIOYAlOT TaK, Kak MNoKasaHo Ha puc.VI.68. Kounercartop
C. B 1leNH CeTKH OOLIYHO HMeeT HeOOJBIIYyI0 €eMKOCTb, IMOpAAKa
100—200 ng.

Pesucrop R., BKJ/IOYEHHBI B LeNU CEeTKHU U Ha3bIBaeMbI# CONPOTHB-
JIEHHEM yTeuKH, NMeeT JOBOJIBHO 60Jblioe conpoTuBienue. OGLYHO OHO
cocTaBJIsieT oT | 0 3 MHJIJIHOHOB oM, T. €. OT 1 10 3 Mom (merom).

B arHX mociaelHUX ABYX cXemMaX B HeNH CETKH NPOXORUT IIyJb-
cUpYIOLIUI TOK, coflepxKauiuil TpH cocrasasiomue. CocTapasionas Toka
BBICOKOH 4acTOTHI IIPOXOJHUT 4epe3 ceTouHblil KoHAeHcaTop Ce, Tak Kak
OH JUJIf STOH 4YacCTOTHl IpejCTaBiser HeGoJbILIOe CONPOTHB/IeHHe. [lBe
JpYTHe COCTaBJIAIOIIMe CeTOYHOIO TOKA NPOXONAT 4epes3 CETOYHbIH pe-
3HCTOP R. ¥ CO3Mal0T HAa HeM HalpskKeHHe, MeHSIOLIeecs CO 3BYKOBOH
yacToTOM. D10 HampsKeHHEe INPUIOKEHO K ceTke Tpuojga. OHO Bos-
JIEeACTBYeT Ha ero aHOAHbIA TOK, H OH IIyJbCHDYyeT CO 3BYKOBOH
4 acToToH.
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W3-3a Hanmuqus conpoTuBIe-

Yeunennsrd
HUS YTEYKH 9acTb 3JIEKTPOHOB, 36ynobod
HaKaIIMBAOIINXCA Ha CETKe, cueHan,
nocmynawyud
crekaer c¢ Hee. [Ipu oTcyTCTBHU ] ¥ nagunand
3TOTO CONPOTUBJIEHHS OTpHIa- gﬂﬂﬁbw
s - paoguocucHan
TENbHEIH 3apsaf HA CeTKe MO 8 yare  Pesucmop _AM[ML
JKET BO3pacTH HACTOJBKO, UYTO Hacmpodnu
TOK 4Yepe3 JIaMIy IPOXOAUTH BB
He Oyzer (T. e. oHa Oyjer «3a-
nepTa). =
Haymuukn, BKIIOYEHHBIE B 0,00025mxp

aHOJHYIO LIeNb NOJ JefCTBHEM
IyJbCHPYIOIIETO TOKa 3BYKO-

D,
BOHl 4acTOThl, BOCIPOM3BOJAT Anodnas
3BYKOBBIE KoJieOaHHUS. o \ bamapen
Karopuniii nerekrop. Huor- ~1278 l
Ia TpPHMEHAIOT KaTONHBIH Je- ~

Tektop (puc. VI.69). Compo-
THBJEHHE ero Harpy3ku R  Puc. VI.67. Cxema cerouHoro ierekropa.

BKJIIOYEHO B L€Mb KAaTOJAA JIaM-
nbl. Kongencarop C uMeer He-

6ONIbIIYI0O eMKOCTb H CJIYXKHT A
ISl CTVIaXKUBAHASA  IyJIbCALAH il
TOKa BBHICOKO# yacToThl. Takoit A,

JEeTEeKTOp He YCHUJIMBaeT, a He-
CKOJBKO oOcnabnsier CHTHal.
3aTo OH NO3BOJSET OCYLIECTB-
JIATE  NI€TEKTHPOBAHME CMJIb-  pyc  V].68. Bkmiouenne pesucropa yreu-
HBIX CHTHaAJOB C MadbIMH  ku cetkn R; Mexjay ceTKod M Karojgom
HCKaXKeHHUSMH. JIaMITHL.

PereHepaTHBHBI  TNpUeM-

HUK. UyBCTBHTENBHOCTH CETOYHOTO JETEKTOpPa MOXKHO IOBLICHTH, €CIH
HCIO/b30BaTh B IleNHM aHOAA JaMIbl KaTyIIKy oOpaTHOH CBA3M.
[TpueMHMK ¢ Tako#l KaTyIIKOHl HA3LBAIOT pereHepaTUBHBIM. llpouecc
pereHepanuy Crnoco6CTBYeT YCHJEHHIO CHTHAMA.

Ha puc. VI.70 nokasana ocHOBHasi CXeMa TaKOTo NpHeMHHKa. B ero
HACTPOEYHOM KOHTYpE HCIOJb3YIOT TPEThIO KaTymKy. DTa TPeTbs Ka-
TYWKa noMelaercss BOIM3H OCHOBHOH KaTYIIKH U BKJIOYAETCS B CXEMY
TaK, 4TOObl yepe3 Hee NPOTEKaJ aHONAHBLIH TOK.

Anonnasi Karymka CBfi3aHa C OCHOBHOH TakHM o6pasoM, 4YTO ee
MarsHuTHOe moJie MHAYIHUpyeT B Hell 3. 1. c. U ToK. Takum oGpasowm,
SHeprUs U3 aHOMHOM Lleny rnojiaercs B KOHTYp. VaMeHeHHs1 TOKa B aHOZ-
HOH LleMM COOTBETCTBYIOT H3MEHEHMsM TOKa B KOHType. B pesyubrare
5HEPrusl B KOHTYDe yBelIWYMBaeTcsl W CHTHAl BO3pacTaer.

YnpaBnenue perenepauueil. Korma 3 aHOOHON KaTyHmIKH B CETOU-
HBIl KOHTYD IIOCTYyIaeT CJAHIIKOM MHOTO 3HEpPrHH, NPHEMHHK MOXKeT
TIPEBPATUTLCA B NepelaTuHK, TaK KakK B HeM IPH 5TOM BO3HHKAIOT KoJle-
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K yeunrumenro
HU3K 4aCmoms!

1]

Puc. VI.69. Cxema kaTtogHOro HeTeKTopa.

6aHHA BBHICOKOH yacToThl. PereHeparuBHas cxema, B KOTOPOH BO3HHUKAIOT
KoJ/le6aHus, Ha3piBaeTcst aBroreHepatopoM. CHrHa/BI TaKOH CXeMbl MOTYT
ObITh TPHHATH APYTMMH HpHEeMHHKAMH KaK CBHCTH M 3aBbIBaHHSA.

B perenepaTHBHOM NpHEMHHKE 3TH aBTOKOJeOaHHS MOXKHO YCJbI-
[warb yepes HaywHUKH. CBUCTH M 3aBbIBAHHS MELIAIOT CJymarb Tpebye-
MBIl CHTHAJ M MO3TOMY HX HEOGXONHMO YCTPaHATH.

OnnuM H3 crocoGOB yIpaB/eHHsi pereHepainuell - HJIH BeJHYHHOH
0o6paTHOM CBA3H, AIBJSETCS BKJIOUEHHE MapasjelbHO aHOAHOH KaTyIuKe
norenuuomerpa (puc. VI.70). B stom ciayuae miasa Toka HMmeercs nABa
nytd. YacTb TOKa NPOXOAMT 4Yepe3 aHOAHYIO KaTyWIKy, a japyras
4yacTb — 4epe3 moTeHuHomeTp. BennuwmHa o6paTHOl CBA3H HM3MeHsAeETCH
peryJupoBKOH mOTeHLHOMeTpa, Ojarojaps 4emy depe3 KaTyIIKy Ha-
NpaBJisieTCs HYyXKHasd 4acTh TOKa.

Jaa nocTHxeHUs HaWJIYYIIHX Pe3yJ/ibTaToB C PereHepPAaTHBHBIM IIPH-
€MHHUKOM IMOTEHLIHOMETP HaJ0 MNOACTPaHBaTh HAa HAHOOJBIIYIO TPOMKOCTh
CUTHA/Na, He JONyCcKasi, OfHAKO, IPOCJYIIHBAHUS CBUCTOB B HayIIHHKAX.
Ec/au npueMHHK HauMHAeT TeHEPUPOBATb H B HAYIUHHKAX CTAHOBSATCA

flormenyuo-
Kamyuwra memp
obpamuold 10k
cbasu
NlepBuynan | Bmopuynas
obmomra | obMomsa i — .
’ % 2 Mom
Nepemensisid \ 636 - *
KoHdexncamop Conpomubrenus
ymeyxu

Puc. VI.70. Cxema pereHepaTHBHOrO NpHEMHKKA.
AnonHas karywka (kKatymka oOpaTHOH CBA3u) NOAaer
4acTh 3HEPTHH 06paTHO BO BTOPHUHYIO 06MOTKy. Pere-
Hepalus peryJupyercss nepeMeHHBHIM PE3HCTOPOM.
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[lornenyuomemp

YcaoBroe 0603HageHHe MOTEHIHOMET DA,

CJIBIIIHEBI CBHCTBI, HAZIO MMOBOPAYHBATh PYUYKY MOTEHUHOMETpPa B 06]) ar-
HOM HamnpasJIEHHH IO T€X 0D, NNOKA CJbILIEH 6leeT TOJIBKO OJUH CHUT'HaJI,
a CBHCTbl HCUYE3HYT.

WMHTEPECHBIE CAMOJEJKU
1. leTeKTOpPHLIA pagHONpPHEMHHK

Heo6xonumble MaTepHasIbL:

JepeBsHnas nautka 13 X 115 X 116 mm . . . . . . .
JepeBsnHast mautka 13 X 256 X 90 mm . . . . . . . .
Karywka smanupoBaHHoro mposoga @0,51 ma . . . . .
Tlonocka npyxuHHO# naryHn 9,5 X 110 tonumusoi 0,5 uu .

e e o .
e .

£
o S I e )

JlaryHHaa Tpy6Ka, HapyXKHBIH auamerp 6,5 mm, nauHa 19 m
SaxkuMBl JJHHOH 19 mMm . . . o . . . . .. 0 o0
JIMon TepMaHHeBBIH . & & v o ¢ v o 4 o 4 o 4 4 4 e 0 . .

Ulypynel ¥ mai6u

TTpocBep/iuTe B MeHbIleH MJINTKe MOYTH CKBO3HOE OTBEPCTHE Masoro

I¥ameTpa, OTCTYIHB OT Kpas Ha 19 mm. BeraBbTe B 3TO oTBepcTUE OAUH
KOHeLl TIPOBOJA M HamoTaliTe Ha AepeBsiHHBIA O6pycox 100 BHTKOB mpo-
Boza. [IpocBepJinTe ellle OOHO OTBEpCTHe Y Kpas GpycKa W MPOMyCTHUTE
npoBol uepe3 3T0 orBepctHe. Ilokpoiite
rpaHd TOTOBOH KaTYLIKH, 3a HCKJIOue-
HHEM TOH, MO0 KOTOpOH OyZeT IBHIaThCs
NOJNISYHOK, LIEJJIAKOM WJIH JAPYTHM H30-
JISILMOHHBIM JakoM. Ilpukieiite Katywky
K JlepeBsIHHOMY OCHOBaHHMIO (1IacCH) IpH-
eMHHKa.

Pacno/ioxxure IIOJOCKY HPYXHHHOK
JIaTYHH TaK, KaK NokasaHo Ha puc. VI.71.

IlpocBepsinTe H H3OTHHTE e€e, YTOOBI OHa

MOIJIa CJIYXKUTh PYYKON KOHTAaKTHOH HacT-

poiiku. IlpukpenuTe pydYKy HAacTPOHKH K

JepeBSIHHOMY [1aCCH, HCIOJNB30BaB I/

3TOM LeNH KYCOK JIaTyHHOH TpyOKH, wai-

Gy u JMHHbIH Wypyn. TIpH ABIKEHHH pue.  yI71, [lerextopuni
KOHTaKTHasd 4acTb PY4YKH JOJI2KHA OIlH- panHoNpHEMHHK,
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Puc. VI.72. KoHCTpyKuHs M CXeMa JEeTEKTOPHOro pajHONpHEeMHHKA.

chiBaThb  JYTy Ha  IOBEPXHOCTH  Karymku. Haxwmure crerka
Ha KOHTAKTHYIO YaCTb PYYKH, NOBEDPHUTE €€ B 06€ CTOPOHBEI HECKOJbKO
pas, uToOHl CHATh 5MaJieBOe MOKPHITHE C IPOBOJA U 00eCneyuTs KOHTAKT
MOMI3yHKa C HpPOBOAOM. lIpHMBepHHTE KOHTAKTHBIE 3aXKHMbl K [IACCH
LIypPyNaMH U BHINOJHHTE NOKa3aHHble HAa PUCYHKe coeluHeHHs. [lomy-
HPOBOAHUKOBEIH JUOA MOACOEUHHTE MEXIY KOHTAKTHEIM 32)KUMOM aH-
TEHHBl H OJHHUM H3 3aXKUMOB TeJeOHHLIX HayHHKOB (puc. VI.71 u
VI1.72).

IMoak/mounuTe K COOTBETCTBYIOIIMM 3a)KMMaM aHTEHHY, HAYIHHUKH H
sasemsienne. Ilocse sToro, mepemeinasi No/M3yHOK MO KaTyILIKe, MOIKHO
HACTPOHUTBCSI HA pAacClOJIOXKEHHYIO MOG/IH30CTH PafHOBeLIaTe/lbHYI0
CTaHLHUIO. :

Jlna 3asemiieHHs] OOBIYHO TNOJB3YHOTCS KyCKOM MEJHOrO IIPOBOAA,
COeJIMHEHHOTO C BOJAONPOBOAHOH TpyGoii. Jpyroit Komell mpoBoja 3sa-
3eMJIEHHS COENHHSETCA C 3aXKHUMOM «3eMJIfly mpueMHuaka. Hawmnyumas
JUIHHA aHTEHHBI OMpEJeseTcs ONLITHBIM NyTeM. BhicoKopacmoJoxken-
Hasl ¥ JUIMHHA$l aHTeHHa [IO3BOJIUT NPHEMHHUKY NPHHHMATh OOJibllec
YUCJIO CTAHIMIH, HO X CUTHAJK 6YJeT TpyAHee OTAAATb APYT OT APYTa,
BriGepute AJHHY aHTEHHEI TaKOM, YTOGHI OHA NMO3BO/NK/AA BaM IPUHHMATh
CUTrHa/lbl HaubGoJIbIIETO YHCJIA pafHOCTaHLMM,



2. LeTeHTOpPHLIA MPHEMHHK C KOHLEHCAaTOPHOH

HaCTPOHKOH
Heo6xoauMble MatepHasIbl:
[epeBsinnast nautka 75 X 126 mm . . . . o . . . . . . .1
TlepeMenHblii KoHpeHcatop 366 np . . . . . . . . ... .1

KaTymKka sMaaupoOBaHHOTO HPOBOAA AJs HAMOTKH 3JI€KTPOMAr-

HutoB @032 mm . . . . ...
KapTouusiit xapkac @#25 mm aauHodt 75 mm . . . . .
KpucrannuyecKuii JETEKTOP C KOHTAaKTHBIM BOJOCKOM .
BaKHMBl v 4 4 o o s e s s s e e e e e e e e e e

D R I Y

« o s .
o o e e

PRt b bt

TpocBepJuTe YeThipe OTBEPITHS AuameTpoM 1,6 mm Ha paccTostHHM
6 um or Kpas TpyOKH H McAKAy LeHTpaMH orBepcTuit (puc. VI.74).
Eiune onHo oTBepcTHe fHaMeTpoM 1,6 mm Halo NPOCBEPJUTH HA PaccTosi-
Hil 13 MM OT TOrO e Kpasi Kapkaca. 3areM CJelyeT BCTABUTh B HETO
KOHell 06MOTOUHOTO NPOBOJA U IPOYHO 3aKPENHThb €I0 B OJHOM H3 HHXK-
nux orBepctuii. Hamorafite Ha kapkac 100 Butkos nposoga. Ilpoceep-
nuTe oTBepcTHe fAuaMeTpoM 1,6 mm B6/MM3H KOHIA OOMOTKH U IIPONYCTHTE
KOHel, OGMOTKH B 3TO OTBepCTHE. 3aTeM 3aKpENUTe 3TOT KOHELl B OJHOM
u3 orBepcTuil y Kpasd TpyOku. IIpocBepiute elle OAHO OTBEPCTHE AHa-
meTpoM 1,6 Mm Ha pacCTOSHUH 3 MM OT Kpasi NepBoi OOMOTKH H HaMOTai-
Te Ha Kapkac 30 BUTKOB IIPOBOJa, KOTOpble OYAyT CIYKHTb NEPBUYHOMH
06MOTKOH.

HamarbiBaTh MepBHYHYI0 OOMOTKY HaJlo B TOM e HalpaBJIeHHH, YTo
1 06MOTKY ¢ GOJIBIIHM YHCJIOM BUTKOB. KoHell 0GMOTKH 3akpenure. Bri-
pexbTe M3 JiepeBa KPYKOK TaK, YTOObl [0 AUAaMETPy OH MOAXOLHJI

Puc. VI.73. [leTeXTOpHBI NpHeMHMK C KOHJeHca-
TOPHOH HACTPOMKOM.
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Puc. VI.74. CxeMa u 5CKH3 KaTyIKH NETEKTODPHOrO NMpHEMHHKa
¢ KOHJEHCAaTOPHOH HacTPOHKOH.

K IUaMeTpy KaTyIUKH, W TMpHKJelTe ero. IIpuBuHTHTE KaTymKy mypy-
oM K JepeBSHHOMY OCHOBaHHIO. 3aKpenuTe Ha JePeBSHHOM OCHOBAaHHH
KPHCTaJJI0ep:KaTe/b U KOHTAKTHblE 3aXKHMBI, IOCJE Yero COefHHUTE
neTanu Mexny co6oil B COOTBETCTBHHU co cxemoil puc. VI.74. Ykasauus
110 THITIOJTHEHUIO 3a3eMJIEHHs U BEIGOPY aHTeHHB! ObLIH JaHbl IPH ONHUCa-
IIHK [pOCTefiiero JETEKTOPHOro panuonpueMHuka. Ilocse Toro kak
NMPHEMHHK OyIeT HacTpoeH Ha Kakylo-Ju60 pajHOCTaHILHIO, HalauTe
.anbosiee 4yBCTBHTENBbHYIO TOUKY Ha KpHCTajsle. DTO JieJaeTcsi myTeM
1lepeMelleHHs TOJBUKHOIO JepkKare/ss BMeCTe C KOHTAaKTHOH HIJIOH.

3. OpHonamnoBbli pereHepaTHBHbBIA MPHEMHHK

Heo6xonumele marepuasn:

Anrtennasi KaTywka (N0ZPOGHOCTH KOHCTPYKIHH CM, B ONHUCAHHH

npepwecrByowmeil Momeau, puc. VI.74) . . . . .
INepemennniit Kounencarop 365 ngp (Cy) « « & o v o
SaMHUMBl . . ¢ v 4 v e e e e e e e e e e e e e e
INocrosituubft KonpeHcarop chaiopsHo# 250 ng (Cy) . .
Pesuctop 2 Mom, 0,5 8m (R1) « « « ¢ « o o o o &

e o o o o



Tepemenusift pesucrop 10000 om (Ry) . . . .
dnexTponnasi mamna tuma 6C5C . . .

OkrajibHasg JaMinoBas NaHeJab . .

CraapHoft siuct TtoamuHoK 0,95 am 100 X 175 wm . . . .
Kycok Tekcrosura 3 X 256 X 100 mm . . . . . . . . .

PesunoBass npok/aafka TOJIIMHOR 6 mm . . . . . .
Pe3unoBass mpokJagka TOJMmMMHOHR 9,5 mm . . . . . . .

Pydkn . . . v v v v v v 0.

Pasmerbre sucT crand u IIPOCBEPJINTE OTBEPCTHA,

.
.
.
.
.

s e s e . s e

DD =t s e ot
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TI0OKa3aHHbIE HA

puc. VI.76. Coraure Kpaa nox yriaom 90°, 4To6Hl NMOJAYUYH/INCH CTEHKH
I1acCH. ¥ KpenuTe KOHJEHCATOD U KaTyUIKy B HaMeUeHHBIX MOJIOKEeHUAX.
OrcunraB 30 BMTKOB OT HHXKHEro Kpasl KaTyLIKH, clejafiTe OTHalKy

Puc. VIL.75.
Kamywra
nonowumesbHod lepemennsid
obpamuod cba3u pesucmop
Pesucmop R,
ymedxu
Kondexeamop

8 yenu
cemxu

Cy Nepemenrrsid 8
KOHOEHCAmop
Omnaixa Ha -L
30-m bumne
HUMHESO
Kpas
KamywAu

Hamyura
Hacmpodrd

L

Cxema 636 908

OnHoNaMNOBLII pereHepaTHs-
HHIH NPHEMHHK.

100
/famyuma
#9,5
Mepemennsid 3
Kondencamap \_;_/ <
+ 8
\ 96 29
r—t==n\ ¢4
i i
] I
| :%
b J § 25
29— 995 !
B
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Puc. VI.76, Cxema u uepTex LWAaCcCH ONHOJAMIIOBOrO pereHepaTHBHOrO IpHeM-

HHKa.

279



AJIS1 aHTeHHBl. 3aKpenuTe IOTeH-
HYOMETD B OTBEPCTHH AHAMETPOM
9,5 mm B mepelHell CTeHKe mac-
cu. CrenaiiTe KOHTAKTHYIO IJIaH-
KY H3 TEeKCTOJHTa M KOHTaKTHHIX
8aXKUMOB M IPUKpENHTe ee K 3al-
Hell cTeHKe IiaccH. BrmosHuTe
MOHTaXX NPOBOJOB M IaHKH B
COOTBETCTBHH CO CX€MOH.
Ilpu pabore ¢ nNpPHEMHHKOM
PYY4Ky IIepDeMEeHHOTO pesHcTopa
HaZo TOCTaBUTh TaK, 4TOObI JO-
cTUranace HauGogbiasg YyBCTBH-
TEJIbHOCTb ¥ He GBUIO HCKaXKeHHs
Puc. VI.77. O6mnit BMRL MOHTaX3a  cyryano. Ecam pyuky mnoBep-
OJIHOJIAMIIOBOI'0 NpHEMHHKA (C HHUIKHEH HyTb CJIHILKOM JaJIeKo, My3bIKa
CTOPOHBI IIACCH).
HIH peub cTaHeT HepasGopuH-
BOM, a B HayIIHHKax o6ynyT
CHIBIIEBI CBUCTH BEICOKOTO TOHA. Haunyumei paGoue Toukoi 6yzer Ta,
B KOTOPOIl YyBCTBUTEJIbHOCTb IPHEMHHKA MaKCHMa/lbHa, a peub U My3bl-
Ka BOCIIPOM3BOAATCA C HAUMEHBIIMMH HCKAXKEeHHSIMH. Ecau NpHEMHHK
He TeHepHPYeT CBUCTOB IPH NPOU3BOJILHOM IMOJIOXKEHHHN PYUKH NepeMeH-
HOTO pPE3NCTOpa, 3HAYHUT HYXKHO INOMEHATb KOHIBI NIPOBOJOB MEXIY
NepBUYHOH OOMOTKOH KaTyIIKH M IepeMeHHbIM pPe3HCTOPOM.
Jlauublil MPHEMHHK XOpOIIO pa6GoTaeT NpU MHTAaHHU OT 6aTraped HJH
OT MCTOYHHKOB IHTaHHs, ONHCaHHEIX B § 29,

HoHTponbHLle BONpOCH

HasoBuTe TpH OCHOBHHIX Ha3HaUeHHS PaJHONPHEMHHKA.

Urto Takoe JETEKTOpP?

Jlns yero CAyXKHT JHOA B CXeMe JieTekropar

. Kaxoil TOK npoXoAHT Yyepe3 HayMHHKHU B CXeMe C JIeTEKTOPOM?
HasoBuTe ZBa OCHOBHHIX 3JleMeHTa JaMIIOBOTO JHOAaA.

TloueMy B 5JeKTPOHHOH JaMmne JOJXeH GbITb BaKyyM?

B uem saknouanTcsd (PyHKIOUM KaToja B s.nepronﬂou Jnamne?
. HazoBute Tpu OCHOBHBIX 3J€MEHTa TPHOLHON JIaMIIBL.

. Kakum o6pasoM cerka ynpaBJisieT aHOLHBIM TOKOM?

. Kak anexTponnas JjaMna ycHJHBaeT CHrHaJ?

. UeM nHOXHBIH HETEKTOP OT/IHYaeTCsi OT aHOLHOro?

. Jas uero cayxar HaKajibHasl, aHoLHAA H ceTouyHas Garapeu?

BrSomNowRw

Pt ot o

27. YCUJMTESIM HA SJIEKTPOHHbIX JIAMIMAX

2JeKTpoHHasi JaMna Kak YCHIMTedb. BaKHeHIMM CBOHCTBOM
2JIEKTPOHHON JIaMIbl SIBJISETCS ee CNOCOOHOCTb YCH/IHBAaTh PajHOCHI-
Halbl. B KauecTBe JIeTEKTOPOB MOXKHO HCNOJIb30BAaTh IepMaHHeBbe H
KPeMHHEBbIE KPHUCTA/Ibl, HO CHTHaJI NPH 9TOM yCHJIMBATbCs He OYyAeT.
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Puc. VI.78. Curran c BHIXOZa JeTeKTOpa

nogaercs Ha BXOJ YCHJIWTeNs HH3KOH

yacroTel. N5 5TOr0 MCNOAB3YIOTCS pe-
SHCTOPHBl U KOHJEHCaTop.

B ssekTponHOf Mamie ciaabble KoseGaHus, T. €. OYeHb CJaObIl CHUTHaJ,
NOCTYMAIOUIKE Ha YIPAaBJSAIONLYI0 CETKY, MOTYT BhI3BIBAaTh CPaBHHUTEJb-
HO 6oJ/ibllIe H3MEHEHHs TOKa B AHOLHOH LENH.

YcuauTenu HU3KOM HacTOThl € Pe3UCTHBHO-eMKOCTHOH CBHA3BIO.
Cursa/ibl Ha BHIXOJE JETEKTOPA HMEIOT HEJOCTATOYHO GOJIBIIYIO BeJIH-
quny. OGbIYHO MBI IOJIb3YEMCS HE HayIIHUKaMU, a FPOMKOTOBOPHTEJNEM,
KOTOpPBIl MOTYT CJyIIaTh OXHOBPEMEHHO HECKOJNBKO uesioBeK. CHrHalX
HHU3KOH 4aCTOTHI MOXKHO YCHJIHUTb C HOMOLbIO OHOH 3JIEKTPOHHOH JIaMIIHL.
Takasi cxeMa Ha3bIBaeTCs YCHJAUTENeM HU3KOH YacTOTHI.

OnHuM M3 CcIOcOGOB CBSA3H LETEKTOpa ¢ YCHJIUTEeNeM HH3KOI YacTOTHI
AIBJISIETCS HCIIOJIb30BAHUE 1IENIOYKH U3 CONPOTHBJEHUS U eMKocTH. py-
THM BO3MOXKHBIM CIOCOGOM SIBJISIETCS CBSI3b JETEKTOPHOM M YCHJIHTEIb-
HOH JIaMITEl C IIOMOLIbIO TpaHcdopMmaropa, OAHAKO TpaHc(GopmaTopHad
CBSI3b IIOYTH IOJHOCTbIO BBITECHEHA DEe3HCTHBHO-EMKOCTHOH CBf3bIO.
Tocnenusist He JaeT YCUJIEHUS CHIHaJla, KOTOPOE MOXKHO HONYYUTD C IO~
MowbI0 TpaHchopMaTopa, HO 3aTO INO3BOJSET MOJNYYHUThb BHICOKOE Ka-
YeCTBO 3BYYaHHS H 3HAUUTENbHO JelieBJe B MPOU3BOACTBe. THIHYHAsA
cxeMa YCHJIHTENSl, CBI3aHHOTO ¢ JETeKTOPHHIM KacKaJOM pPE3UCTHBHO-
€MKOCTHOH LIeNOYKOH ¥ BBIIOJHEHHOTO HAa NEHTOJHOf JaMie, IoKa3aHa
na puc. VI.79. Ilenroanas Jjamna comep:KHT NsSTh 3JEKTPOIOB: aHOJ,
KaTol, YyOPaBJAIYIO, SKPAaHHPYIOUIYIO M  3allUTHYIO CETKH
(cm. puc. VIL.80).

Onua U3 HeXeTaTeIbHbIX OCOOEHHOCTEH TPHOAA COCTOHUT B TOM, 4TO
ceTKa M aHOJ B3aUMOJEHACTBYIOT MeXAy cOO0H KaK IJIAaCTHHBEL KOHJEH-
cartopa, YTO MelllaeT HopMaJbHOM pa6oTe Jamnbl. BBeneHneM Bropoii cert-
K4, Ha3bIBaeMOii SKpaHUPYIOIIeH, MOXKHO IOJHOCTbIO HCKIIIOYHTh eMKOCT-
HOU a¢deKT ynpasJsioniell ceTKH U anoaa. LlesHocTb 3TOr0 pe3yJibTara,
OJIHAaKO0, HeCKOJIbKO CHH2KaeTCsl U3-3a fIBJIEHUS, Ha3bIBaeMOTO BTOPHYHOM
9MHUCCHEH.

[ToToK 3/71eKTPOHOB, HAYIIMX C KaToJa K aHOLY, Ha3hBaeTCH NepBHY-
Ho#l smuccuell, VIHOTHA 3TH 3/1eKTPOHEI yaapsIoTcs 06 aHof ¢ TaKoH CH-
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Puc. VI.79. DBunok-cxeMa #® npHHIHNHalbHAS CXeMa IMPHEM-
HHKa MOACHSIOT NPHHIKD NeHCTBUS €ro OpraHa Hacrpoiikh, ne-
TEKTOPa B YCHJHTENS.

JIOif, 4TO BBLIOMBAIOT M3 HEro Apyrue 3/eKTPoHH. IloTox siekTpoHoB,
JBIXKYLIHMXCSA B HaNpaBJIeHUH OT aHOAA, Ha3bIBAeTCSl BTOPUYHOH 3MHC-
cuefl. Tak Kak 3KpaHHpyloilas ceTKa HMeeT MOJIOXKHTeJNbHBIA 3apsif,
OHa NMPUTATHUBAET K ce6e HEKOTOpHIe /JeKTPOHBI, BEUICTEBINNE H3 aHOJA.
BcsiencTere 3TOrO NOTOK 3JIEKTPOHOB B AHOAHOH LENH YMEHBINAeTCs.
BBenenue elne ofHOH CeTKH, NOJYYHBIIEH Ha3BaHHE 3alUTHOM, MO3BO-
JISteT YCTPaHUTh HexXellaTesIbHble 3(heKThl, BEI3bIBaeMble BTOPHYHOH sMHC-
cueii. Tak KaK 3allUTHYIO CeTKY COEJHHSAIOT C KaToJOM, COOGIIALIUM
efl OTpHLATeJNbHBIH 3apsll, 3Ta CeTKa IPENATCTBYeT MONaJaHHIO 3JIEKT-
pPOHOB C aHOIA Ha 3KPaHUpYWOULYIO ceTKy. Jlamma, uMmeloias Bce Tpu
CeTKH, paboTaeT BecbMa CTabMJbHO M CHOCOOHA YCH/IMBATh CHI'HAJ BO
MHOT'O pas.

Brlmie oTMeuanochk, Kak H3MeHslolleecsl HalpsiKeHHe Ha CETKe 3JIeK-
TPOHHOI JIaMIIbl BLI3bIBAET M3MEHeHHEe TOKAa B ee aHOAHOH Lenu. B ycu-
JiUTeJie C Pe3UCTHBHO-€MKOCTHOH CBSI3bI0 H3MEHSIOIIUHACS TOK NMPOXOMHT
yepe3 pe3ncTop, HasbBaeMbli aHONHOH HarpysKoii. Tok cosnaer Ha sTOM
pe3ucTope INajeHue HanNpskeHHs. PeakTHBHOE CONPOTHBJEHHE KOH-
JieHcaTopa CBS3M HACTOJNBKO Maso, 4To 0OJbiasi 4acTb NajeHHsT Ha-
OpsiKEHUS TPUXOAUTCA Ha CONPOTHBJEHHE YTEeUKH CETKH. [I0CKOJBKY
CeTKa M CETOYHBI Pe3HCTOpP COEAMHEHBI IIOCJEeNOBATENbHO, H3MeHe-

282



Sawjumuan

Anod
cemKa
N Inpanupyio-
Ynpabaaw- wyan cemxa
Yaa cemna "
Nodozpebame.ns

Kamod

Puc. VI.80. IlaATb 3/1eKTPOAOB NeHTOHAA.

Kamod ” ”1‘“ :‘
‘4; il

Ynpabrawowas

cemxa
Ixpanupyrowan Aned Ixpanupyroai
cemna Ynpabaawwyan pace/'%a
cemna
Kamod
flodozpeBamens
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Puc. VI.82. B ycunurtese ¢ pe3aucTHBHO-
eMKOCTHO# CBSI3bi0 A/l CBSI3H OeTeKTopa
C yCHJHTeJNeM 3BYKOBOA YacTOTH HCIOJb-
3yeTcsi NOCTOSIHHHIA KOHZeHcartop. Ma-
MeHeHHe NOTOKAa 3JIeKTPOHOB B aHONHO#M
uerny AeTeKTOPHOH JaMNbl BbI3LIBAET H3-
MeHeHHe [IOTOKa 3JeKTPOHOB K INlepexod-
HOMy KoHAeHcatopy. CHrHanm Ha CeTKy
YCHJIHTEJbHOH JaMIbl MOCTyNaeT uepes
3TOT KOHIEHCATOp CBSI3H.,
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Puc. VI.8.3 Ilocrosuuwil yrouas- Puc. VI.84. Hcnonbs3oBaHue pesuc-
HHIH pe3Hcrop B paspese. TOPAa M KOHIEHCATOpa B LENH KaTo-
Ia A1 Tmejaud HeGOJbLIOro OTPH-
[aTeJIbHOTO HATpSIKEHHS Ha CETKY
YCHIHTENBHON J1aMIIbL.

HUe HamnpsXKEeHUs Ha CEeTOYHOM pe3NCTOPe BLI30BET H3MEHeHHe Ha-
NpsKEeHUs Ha CeTKe, KOTOPOe B CBOIO OYepeflb NPUBOAUT K H3MEHEHHSAM
TOKa B BBIXOAHOH LeNH JIaMIIHL.

MpenoTepamenne uckaxenuii curaana. Cursan, noctynarmiiui ¢ jae-
TEKTOpPAa, MOXKET CO03]aBaTh GOJbLIOH TOK B LeNH CETKH YCHJIUTENBbHOH
qaamnel. [Ipn Takux GONbLUIMX H3MEHEHHSIX CHTHA/lA Ha CeTKe aHOMHBIHA
TOK MOXKET BO3DacCTH HACTOJbKO, YTO OH y:Ke He GyLeT TOYHO MOBTOPATh
CHTHAJ, noJaBaeMblli Ha ceTKY. | pOMKOTOBOpHTeNb HE CMOXKET BOCIpPO-
H3BECTH BepHBll CHrHaJl, U OyAyT HMeThb MeCTO HCKaxeHHs. UToOBl He
JNONyCTHTh HCKaXKEHUH CHTHAJ/A, HAJ0 OTPAaHUYHUTh CUIY TOKA, TEKYIILero
uepes Jammy. JI1s 5TO# LeTH HCHOMB3YIOTCA PE3HCTOP B IeMH KaTola,
Ha3bIBAEMBIH KAaTOAHBIM pe3HCTOPOM, M COEIMHEHHBIl napasiesbHO
¢ HUM KoHJeHcatop (puc. VI1.84). Karomueii pesucrop cosmaer mnpH
NPOTEKaHHH TOKa HeOOJIbIIOE OTPULIATEIbHOE HANpfXKEeHHe Ha CeTKe
OTHOCHMTE/IbHO KaTola, MpeAcTaBJsiomee cOOOH HampsiKeHHe CMelle-
HUSI CETKH.

B 6osbLIMHCTBE NMOPTATHBHLIX PANHONPHEMHHKOB HANpsKEHHs CMe-
[IIeHHsA CEeTOK JIaMIl CO3Jal0TCs C IIOMOLIbI0 GaTapel, HO NMpPaKTHYeCKH
BO BCeX NMPHEMHHKAX C MUTAaHHEM
OT CETH [epeMeHHOTr0 ToKa MJIf
3TOH LieJH HCMOJBb3yeTcs MeTOf,
jﬂ U3BECTHHIH 1OJ, Ha3BaHHEM aBTO-

MaTUYeCKOTO  cMellleHHs. Ecan
obOpaTHTbCA elle pa3 K CXe-
Me, IOKasaHHOH Ha puc. VI.84,
pomxozobopumens TO MO2XHO 3aMETHUTh, YTO BECh TOK,
NPOXONALIUA B aHONHOH IemH,
YciaoBHoe 0603HAueHHe TI'POMKOrOBO- IPOXOZIAT TAKKE U 1EPE3 KATOLHBIY

puTess pesucrop. Ilanenne Hampsxe-
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Puc. VI.85. KOHCTPYKIHS TIPOMKOrOBOpHTENS
3JIeKTPOJIHHAMHYECKOH CHCTEMBL.

HHSl HA KaTOJHOM Pe3UCTOpe NepelaeTcs Ha CeTKY Yepe3 pe3HcTop yTed-
KH CETKH, CBSI3BIBAIOLIHH ee C KaToJoM. DT0 NajieHne HaNpsKeHHus npes-
cTaBJisieT CO00H HaNpsiXKeHHE CMEIIEeHUs CeTKH. MeTol, HCIOJIb3yeMbli
IS MOfaud HANpsXKEHHA CMeLeHHs, U3BeCTEH KaK METOJ aBTOMAaTH-
4eCKOIO CMellleHHs, MOCKOJbKY HanpsxKeHHe CMEIIEHHMs CO3JAaeTcsl To-
KOM B aHOIHO# e samnsl. ClleyeT NoOXYepKHYTh, UTO HaJHYHe KaTol-
HOTO pes3ucTopa JesaeT KaToJ INOJOXKHTENbHBIM TOJbKO OTHOCHTEIBHO
cetkd. OTHOCHTENLHO aHOAA KaToJ, NO-NPEeKHEMY OCTaeTcs OTPHLATENb-
sbpiM. KonjeHcaTop, BKJ/IOUEHHBIH Iapasjel]bHO KaTOJHOMY PE3HCTOPY,
Mrpaer posib QUILTPA, CBOOOJHO NPOMNYCKAIOIIEr0 BCE COCTABJIAIOLIHE
nepeMeHHOro Toka. BciencTBHe 3TOro uepe3 KaToNHBIA PE3HCTOP INpo-
XOJHT TOJBKO COCTABJSAIONIAA IOCTOSTHHOTO TOKAa M MOJNIEPIKUBAETCS
NOCTOSIHHOE HAaNpsiKeHHe CMEILeHHS CeTKH OTHOCHTeNbHO Karoza.

I'pomkorosopuTean. I'POMKOroBopHTeNH MHpeiHasHAYEHHl I/ TOTO,
yTOGB PAJHONPUEMHUK MOXKHO OBLIO CJIYIIATh HAa HEKOTOPOM PaccTrosi-
HUH OT HEro. 3BYKOBbIE BOJIHEI CO3/]AI0TCSI KOHYCHBIM AH((Y30pOM Ipom-
KoroBopurens. Ilpy ABHKEHHH KOHycCa CJIOH BO3LyXa Iepell KOHYCOM
W C3ajl HEro NPUXOAAT B ABHXKeHHe. DTH KoseGaHHsi BO3ILYLIHOM CPENbI
H eCTh T€ 3BYKOBBHIE BOJIHBI, KOTOPEIE MBI CJIBIIIHM.

Ha puc. VI1.85 nokasan ofluH U3 pacnpocTpaHeHHHIX THIIOB IPOMKO-
roBopHTeJIe — IPOMKOIOBODHTE/Ib C TOCTOSIHHBIM MarHuToM. B6/u3u
BepIuMHLE KoHycHoro nuddysopa nmpukieeHa HeGosbnasi MPOBOJIOYHAS
KaryllKa, HasplBaeMasi 3BYKOBOH KaTymko#l. OHa pacrosioxeHa Tak,
4TO MOXKET CBOOOJHO NepeMellaThCs B II0JIe CUJILHOTO MarHuTa U3 CIljlaBa
annuko. CBsi3b MeXKIy J1aMNOH M T'POMKOTOBOPHTENEM OCYIIECTBJISETCS
yepes Tpancopmarop, HasplBaeMblll BRIXOXHEIM (puc. VI1.86). CurHansr
8BYKOBOH 4aCTOThH! HHAYIIHPYIOT BO BTOPHYHOH 0OMOTKe TpaHncdopMmaropa
HanpsiKeHHe, KOTOPOE CO3/1a€T TOK Yepe3 3BYKOBYIO KaTyiuky. Mar-
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Puc. VI1.86. CoenuHeHune BBIXONHOrO TpaHC-
¢dopmaTopa € TPOMKOTOBOPHTEJEM 3J€KTPOLU-
HaMHuyecKoi cucreMbl. BTopuumass o6MoOTKa
TpanchopMaTopa COeHHEHa CO 3BYKOBOH Ka-
TYIWKON; TOK 3BYKOBO#l 4acCTOTBl, NPOXOAS 4epes
SBYKOBYIO KaTyIIKy, 3acraBjsieT KoJeGaTbcs
audpdysop CPOMKOMOBODHTENST H TEM CaMbiM
CO311aeT 3BYKOBBIEe KOJeGaHHKA.

HHTHOE T0JIe, CO3JlaBaeMOe€ TOKaMH SBYKOBOH KaTYILUKH, BTAITHBAaeT
BHITA/JKHBAeT KaTyIKy U3 NOJs NOCTOSSHHOTO MaruuTa. Bmecte co 3By-
KOBO#l KaTymkofl JBxkercs H AH((Y30p rPOMKOTOBOPHTE.

YcuauTead 3BYKOBOH 4acTOThbl. YCHJIMTENH 3BYKOBOH YacTOTHl Ha-
XONAT TMpHUMEHeHHe BO MHOTHX 00/1acTsAX TexHHKu. OHH mpuMeHsioTCH,
HampuMep, B NEPEroBOPHLIX YCTPOKCTBAX, TeNedOHHBIX YCHIHTENsX,
B CcHCTeMaX 3BYKO(GHKALMH TOMEILEHMHA U I BBICOKOKaYeCTBEHHOrO
BOCIIPOM3BENEHHS MY3bIKH C MarHHTHBIX H TPaMMOGOHHBIX SamHCeil.
JlJis monyyeHHsl HYXKHOTO YPOBHSI 3BYYaHHsl B YCHUJIHTENSX MOXKET HC-
MOJIb30BAaTLCSA HECKOJIbKO 3JEKTPOHHBIX JIaMIl,

YcuauTen ¢ BbICOKMM KavecTBOM 3ByuaHMsl. J[MamasoH 3BYKOBbIX
yacrot npocrapaercs or 20 10 20 000 ey. Insa nonyyenust neficTBUTENb-
HO BBICOKOIO KauecTBa 3BYUaHHS MOXET MOTPeGOBAThCH YCHIAMTENbHAs
annaparypa, cnocobHas 6e3 HCKaxKeHH# BOCIPOH3BOAUTbL 3BYKH BO BCeM
LuanasoHe 3BYKOBHIX yacToT. Kak BumHO M3 6/10K-cxemsl puc. VI.90,
CHCTEMA BBICOKOKAUECTBEHHOI'O BOCIIPOH3BEJE€HHS MOXKET COCTOSTb H3
pala OTAE/]bHbIX 6JOKOB. TaK Kak BHIXOJIHbIE XapaKTEePHCTHKH CHCTEMbl
OnpeleNsoTcs XapaKTePHCTHKaMH BXOMSIIMX B Hee 610KOB, 5TH GJIOKH
IOJI:KHBI 06/1a7iaTh AOCTATOYHO MIHPOKOIOJNOCHBIMH YaCTOTHBHIMH Xapak-
TePUCTHKAMHU.

PajuonpHeMHHKH B TaKHX CUCTeMaX OOBIMHO MOTYT IIPHHHMATh Kak
aMILJIUTYIHO-MOLY/IHPOBaHHbIE, TaK H 4aCTOTHO-MOLYJHMPOBAHHLIE CHr-
HaJibl. 3anKuch Ha MArHUTHYIO JIGHTY YacTO MPOU3BOAKUTCSA NGO HEnmocpe-
cTBeHHO ¢ GJIOKOB NpHEMHHKa, JH60 yepes MuKpodoH. Mcnoabsyiorcs
Tbe303JIeKTPHYECKHe, KEePAMHUUECKHE HJIM e JHHAMHYeCKHE MHKPO-
doHpl. Mbl yXKe NO3HAKOMHJIHCH C TeM, KakK PabOTaeT Nbe303/eKTPH-
yeckuil Mukpodou. [lo npuHUuny AeHCTBHA KepamMuyecKUH MHKDPOQOH
[I0X0XK Ha INbe303/1eKTpHYecKHH. MexaHHuecKHe HaNpsKeHHs, BO3HH-
Kalollkue B KepaMUYeCKOM MarepHalje MOA AeHCTBHEM 3BYKOBLIX BOJH,
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Puc. VI.87. INoewmaiwowmnit Tpanchopmarop yCHIH-
BaeT CHFHaJ 3BYKOBO#M 4acTOTHIL.

Puc. VI.88. Hecko/qbKO BHIOB 3JE€KTPOHHBHIX JaMil.

Puc. VI.89. Komnaexkr ycuautenss 3By-
KOBOM 4acTOTHI, KOTOPHIl MOMKHO HCIOJb=
30BaTh AJs1 3BYKOYCHJEHHS.
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Puc, VI.90. Daox-cxemMa CHCTEMB BBLICOKOKauecT-
BEHHOIO BOCHPOHM3BEJEHHS 38BYKa.

BHI3HIBAIOT NOSABJEHHE 3JeKTPHUYECKOTO HAMNDSIKEHUS Ha 3aXKHUMaX MUK-
pojona. IlomepeyHnlfi paspes AHMHAMHYECKOTO MHUKpPOGOHA NOKa3aH
Ha puc. VI.91. INloaBuKHas KaTyllKa NPUCOERUHEHA K AHadparme MUK-
podoHa. 3ByKOBHE BOJIHBI, Najalollde HA AHadparmy, 8acTaBjsiOT Ka-
TYWKY ABHTaTbcs B MarsuTHoMm node. Ilpu stom B KaTylKe MHLYLH-
pyerca TOK, KOTODBIH uYepes COOTBeTCTBYIOIJJ.ee YCTPOHACTBO CBA3H
[OCTyNaeT Ha BXOJ YCHJHTE/A.

bBiok-cxema MmarnutopoHa fAaHa Ha puc. VI.92. Hcnoawsyemas
B MarHUTO(OHE JIeHTa COCTOMT M3 TOHKOH IIaCTHKOBOH OCHOBEI, MOKPbI-
TOH MArHUTHBEIMH 4acTHLAMU MalbiX pasmepoB. JleHTa mpomyckaercs
nepeJi NOJIOCAMH 3/1eKTPOMarHHTa, KOTODHLIN HasblBaerTcs TOJOBKOH 3a-
NUCH M MPHUCOENHHEH K YCHJIHUTeNI0. B HeHaMarHu4eHHOM COCTOSIHUM
MATHUTHBIE YacTHILl HA JIEHTE OPHEHTHPOBAHH CJAy4aHHBHIM 0GPA30M.
horna Ha ro/fioBKy 3ankCH MOCTYNaeT CHTHa C YCUJIHTeNs, MarHHTHEIE
YACTHULIE OPUEHTHPYIOTCS B HANpaBJIEHHH JBHXKEHHUS JEHTH U HaMarHu-
YHBAIOTCS B Pas/MYHOM CTeleHM 3BYKOBBIM CUTHAJIOM yCHAuTeNs. Ha-
NpsiKeHHe, N0JlaBaeMoe Ha TOJIOBKY BaIMCH CO CHelyaJbHOIO reHepaTo-
pa, MO3BOJISIET yMEHbIIMTb HCKAKEHHs 3alUCH M IIYyMbl MarHUTHOH
JIEHTBL.

B BEICOKOKAaueCcTBEHHBIX MarHUTOMOHAX JJ/I51 BOCIIPOU3BENECHUS OGhIU-
HO KCIOJBb3yeTcsl ToJIOBKAa, MO CBOedl KOHCTPYKLHHM aHAJOTHMYHAsi Io-
JIOBKE J/1f 3anucH, HO paboraiouias no-uHomy. Ilpu sanucu samuch-
Baollag rOJIOBKA HAMarHHYHWBaeT MATHUTHYIO JIEHTY IOA JeHCTBHeM
CUTHAJIOB 3BYKOBOH YacTOTHl, IOCTYNAaWOLiHX OT ycuiauTeas. [lpu Boc-
NPOHU3BEJEHNH HMeeT MecTo oOpaTHbIH npouecc. Koraa namarauues-
Has JIEHTa TPOXOJMT Nepel FoJIOBKOH BOCIPOM3BEJeHHs, B Hed HHIY-
HUPYETCs CUTHaJ. DTOT CHIHAJ YCHIHBaeTCs Aajlee TOYHO TaK XKe, Kak
YCHJIMBAJICSl 3amUCaHHHI cHUTHal. B BEICOKOKayeCTBeHHBIX MarHHTOGO-
HaxX HCIOJMb3YIOTCA OTHeNbHBlE TOJOBKH IJIfl 8alHMCH H BOCIPOU3Bee-
HHUS, OHAKO B MHHMATIOPHBEIX MarHHTOQOHAaX, NPHUMEHAEMBbIX IIaBHLIM
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Puc. VI1.91, Paspes punamuueckoro MukpodoHa.

o6pasom JUisi BalHCH peud, H SalKch, M BOCIPOHM3BEJeHHE OCYIIEeCTB-
JISIIOTCSL OAHOM TOJIOBKOI. B marHuTOdOHAX HMeeTcs TakKe CTHpaOMias
roJIOBKa, KOTOpas MHTaeTcs OT BHICOKOYACTOTHOTO FeHepaTopa M CIYKHUT
JUIS CTHPAHHsl HEHYXKHLIX B3anucedl nyTeM pasMarHHYMBAHHA JIEHTHI.

DJIeKTPOTPOUTPHIBATE/IH  JJI  BBICOKOKAYeCTBEHHOTO BOCIIPOH3BE-
JieHHsl rpam3anucedl OObLIYHO MOTYT paoTaTb €O cKopocTamu 16 %/,
33 1/,, 45 u 78 060POTOB B MHHYTY, IPHYEM M3MEHEHHs YCTaHOBJIEHHOI
CKOPOCTH Y HHX MOTyT GbiTh MeHee 0,2%. 3ByKocHUMaTeaH, WM ajan-
Tephl, /151 BOCIPOH3BeleH s 3BYKa C rPaMIIaCTHHOK OCBIYHO coniepKar
KepaMHYecKH, Nbe30/EKTPUYECKHA WIH MarHUTHBIA NaT4HK, pa6o-
TalOIME TaK e, Kak B MHKPOpOHAX COOTBETCTBYIOLIEro THIIA,
OnHaKo B OTJIHUHE OT MHKPOGOHOB, BOCIPUHHMAIOIIUX 3BYKOBOE HaBJjle-
nue Ha aumadparmy, B 3ByKOCHHMaTe/e CHJa CO3HAeTcs HIVIOH, IBHXKY-
nieficd IO KaHaBKe IPaMIiJIaCTHHKHU. BBIXoIHO# CHTHaJl 3ByKOCHHMaTe-
Jisl 4acTO HMeeT HEJOCTaTOYHO BHLICOKHH YPOBeHb, M IIO3TOMY Iepen

Bxodwod
cuzHan

Yeunumens Tpomxo-~
| 3anucu 20Bopumens
=] —

Yeunumens
Gocnpous-
Bedenun

aAeHma

Cmuparwowyan  Tonobra lonobra
eor08ka 3anucu Bocnpous-
bedenun

Puc. VI.92. Baok-cxema MaranTodoHa,
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Puc. VI.94. 3aekrpo-
NPOUTpHIBATENb JAJSI BHI-
COKOKayeCTBEHHOrO 3By~

KOBOCNIpOH3BeeHH .

Puc. VI.93. Maruutodon
c MATaHueM OT OGarapei,
HCNONb3yeMblfi  [JIaBHBIM
o6pa3oM 1/ 3anucH pe-
uyn. Tak Kak oH npepHas-
HayeH B OCHOBHOM [IJs
3allHCH PeyH, ero yacToT=-
HBI 1Mana3oH OrpaHHu-
yeH. Ha nepegnem mnaa-
He JHHe#Ka AJuHO# 15cm
JaeT INpeACTaBJeHHE O
pa3Mepax 5TOro MarHH-
TodoHa.
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Puc. VI.95. ArperaT rpoOMKOroBOpHTENEH M5 BEHICO-

KOKaueCTBEHHOr0 BOCNpPOH3BeNeHHs (B PAaCKPHITOM

Buae). Il0Ka3aHO pacnosiokeHHe BHLICOKOUACTOTHHIX,

CpPeNHeyacTOTHHIX H GacoBHIX rpOMKOrosoputedseii. Lle-

NH pacnpelejeHHs] pasMelleHbl B HHXKHeH uvacTH
arperara.




OCHOBHBIM YCHJIHTEJIEM BKJIOUAIOT ellle ONHH YCHJHUTENb, HA3bIBaeMbIH
NpeIBapUTENbHBIM.

[losioca 3BYKOBBIX 4acTOT, B KOTOPOH I'DOMKOrOBOpHTe/b paboTaer
3(heKTHBHO, B 3HAUHTEIbHOH CTENEHH ONpEeNsieTcss pasMepaMH H KOH-
cTpykuueii ero auddysopa. [TockombKy OXHUM IPOMKOrOBOpHTENEM He
ylnaeTcsi 06ecneyuTb YIOBJETBOPHTEJbHOE BOCIPOM3BEIeHHE BO BCEM
8BYKOBOM [MalasoHe, B amllapaType C BHICOKUM KaueCTBOM BOCIPOH3-
BeJleHHs] HCNOJIb3YIOT OJHOBPEMEHHO TPH TPOMKOTOBOPHTE/IS, MOJOCHI
BOCNPOH3BOAMMBIX 4acTOT y KOTOPHIX NepeKphiBaiotcsi. [POMKOTOBO-
pHTeJb, BOCIPOM3BOASAIIMI BBICOKHE YacTOThl, HA3LIBAIOT BBHICOKOYaA-
cToTHBIM. JI/isi BOCTIPOU3BEIeH sl HU3KHX 4acTOT CJIyXKHUT 6aCOBEI TPOM-
KoroBoputesb. CrenuanbHBIi TPOMKOTOBOPHUTENb HMEETCS TaKKe A1
BOCTIPOU3BE/IeHHs] CPEIHHX YacTOT 3BYKOBOTO Avanasona. Jlns pasge-
JIeHHs SBYKOBbIX 4aCTOT MEXJy COOTBETCTBYIOUIUMH IPOMKOTOBOPHTE-
JISIMH HCNOJIb3YIOTCS (PUIIBTPEI, COIepIKallHe KOHAEHCATODHI, APOCCE/H
¥ Pe3HCTOPHl. TPH IPOMKOrOBOPHTENR MOTYT GBITH COBMEIIEHEl B ORHOM
KOHCTPYKUHH TaK, 4TO FPOMKOTOBOPHTENH MEHBLIUX PasMepOB pasme-
maiorcss BHYTPH Gosibwero. OIHAKO AJsi BBHICOKOKAueCTBEHHOTO BOC-
Mpou3BeJieHdss 3ByKa GoJsiee MPENNOYTUTENBHBIM CUHTAIOT HCIONb30Ba-
HHe pa3leJbHBIX [POMKOTOBOPHTEIEH.

SIIKK, B KOTOPOM PAclOIOXKeH IPOMKOTOBOPHUTE/b, HMeeT GOJIbIIOoe

3HaueHMe AJA pabOTbl FPOMKOroBopuTelsi. B aTom Jierko y6emutbes,
npojeaas caeayouui onbt. Ecau fiepKarth B pyKax 3Bydailiuil FPOMKO-
TOBOPHTE/b, TO Mbl YCJIBLILIAM KeCTKOe, KaK Obl METa/IAYecKoe 3Byya-
Hue. CTOMT YKpENmUTb POMKOTOBOPHTENbL B SIIUKE C OTBEPCTHEM, KaK
cpasy e 3ByuaHde craHeT Gosiee mpusTHbIM. HasHauenue sBykoBoro
5KpaHa COCTOUT B TOM, 4TOOb He Jo-
NyCKaTb HAJOXEHHsi 3BYKOBHIX BOJH,
HCXOASAIIUX OT NepeHell M 3ajHel cre-
HOK Jauddysopa TPOMKOTOBOPHTENS.
Posib 3ByKOBOTO KpaHa MOTYT  BbINOJ-
HATh CIelua/bHasi [MEPeropojka H/u
LUK,

CrepectpoHnyeckoe  BOCNPOU3Beje-
nue. B nociennee Bpemsi npuoGpesa
NOMyJIAPHOCTL OGJNACTh  BBICOKOKAue-

CTBEHHOTO  BOCIIPOM3BEJEHHA  3BYKa,

W3BecTHAs NOJ HasBaHWeM cTepeodo-

HHyeckKoro BocmpousBefeHus. Crepeo-

donuueckasi anmaparypa BOCIIPOHM3BO-

JAT SBYK HAcTOJIbKO OJH3KO K peaJlb-

HOMY, 4TO cJyluareib 4YyBCTBYeT cebs

NPUCYTCTBYIOUMM HENOCPEICTBEHHO B

CTyIHMH MM B KOHLUEPTHOM 3afe. Tak

KaK TaKoe 3ByKOBOCIIPOH3BelleHHe Hyx- PHc.  VI.96.  Tpomkorosop-
HO CJIyIATh OGOMMH ylIaMH, €e HHOrla f{:’)ﬂ%’ﬂHZ%?S%“;;&“"PPS(;&%’{
Ha3BBAIOT aliapaTtypod OGHHaypab- FOBOpUTENeH.
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Horo BocrpousBelleHus. Ilonyuenue
a(peKkTa NPUCYTCTBHS CBA3AHO C TEM,
YTO 3BYK OT JBYX OTAEJAbHBIX TI'POMKO-
FOBOpUTeNEH NOCTHraeT yuel ciyiua-
TeJisi B HECKOJIBKO Pas3J/iHYHble MOMEHTHI
BpeMeHHU.

MaruuTtooHEI €O cTepeopoHHIECKUM
8ByYaHHEM HMEIOT CABOEHHbIE TIOJIOBKH
JJIfl 3amliCH M JiJIg BOCIPOHU3BEJNEHMUS,
YTO II03BOJISIET BECTH 3aMHCh HJH BOC-

Puc. VI.97. TonoBka crepeo- ppomsBelieHHe CPasy IO IByM JOPOKKaM

$OHHYECKOr0 3BYKOCHHMATENs.

MarHUTHOH JieHTHl. ['0JIOBKa 3BYKOCHH-
MaTes1si CTepeopOHHYECKOTO IPOUTPHIBA-

TeJis1 OOBLIYHO HMEET HIJy, KOTOpasi pacCYuTaHa 1S ABMKeHHs 1o V-06-
pasHOil KaHaBKe Ha IacTHHKe. [To 0GeHM CTOPOHAM KaHaBKH HMEIOTCS
6ojlee MeJIKMe KaHaBKH, BLIpe3aHHbIE CIelHalbHOH peXylleHd HIJIOH
npu sanucH 3Byka. Kaxnas us cropoH V-o6pasHOfl KaHaBKH Ipen-
CTaBJIseT co60# OTHe/bHBbI KaHa/M 3ByKa. Bhiyckaemble cTepeodoHH-
YeCKHe 3BYKOCHHMATeNH OTJIMYAlOTCS CBOMMM pasMepamd H (opmoi,
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I pomrocobopument
Seunumenu
/lebsid NpaBsii N
sy BemBumensHsnl vyBemBumensHsid
3/1eMeHM 4 2/18mMenm
Hena
38ynocHu-

mamenn 4 *\
\/

ABumenue uens: 6 3moMm N Y ABuswenue uzs B smoM
nanpabnequu co3daem Y ) wanpabpenuu cosdaem
nanpawenue Ha Bsixode ] Hanpawenue wa Boixode

/
rpctues ///\%%/////// " b

2
38yr, 3anucannsii Ha 3byx, sanucanubli HX
amod cmenxe, Bocnpous- smou cmenxe, bocnpou3-
8odumca vepes npabsil Bodumea vepes nebsil
Kanan Kawen

Puc. VI.98. TlosicnenHe OCHOBHBIX NPHHIHMNOB
BOCNPOH3Be/ileHHs cTepeodOHUUECKOH 3amHCH.
CIeJaHHOH Ha mJacTHHKe.



1O B GOJIBINHHCTBE W3 HUX 32 OCHOBY
noJiox<eH INPHHUHKN, HAIIOCTpUpYe-
Mmeifi puc. VI.98.

[Mpu BpallleHHN NNACTUHKH HIJA
3BYKOCHHMATeNsA CJellyeT penbedy
NOBEPXHOCTH KaHaBKu. [lpunuun
IefiCTBUSA WIJIBl TAKOH Ke, Kak U
B OOBIUHBIX 3BYKOCHHMaTteqasix. [IBu-

JKeHHe WIJIbl BbI3bIBaeT MOSIBJIEeHHE

HeGOJIbIIOT0 HANPSAXKEHHS Ha Nbe30-

KpHCTa/lle, KepaMUYeCKOM HJIH Mar-

HUTHOM 4YYBCTBHTEJIbHOM 3JIeMEeHTe,

KOTOpOe 3aTeM MOCTyNaeT Ha yCHJHU-

Tesab. ¥ crepeodOHHUECKHX ycuau- Puc. VI.99. Tlapa crepeoponnye-

Tesell IO/KHE! GBITh OTJeJIbHEE BXO- CKHX  rpomkorosoputeneff. Jlna
nosHOTH cTepeodoHuyeckoro 3p-

bl AV YCHJIEHHS COOTBETCTBYIOWMX  hekra paccrosiiiie Mexiy FPOMKO-

CUTHAJ/JIOB  JIBYXJIOPOXKEYHBIX CT€-  roBopuTeNMH LOJKHO COCTaBJfATh

peodoHHYECKHX MarHuTohoHOB H  oT 1,8 10 2,5 », a cnymarens JoJ-

3JIEKTPONIpOUrpeiBaTeel. Jl1s cre- eH HaXOXUTHCA B TEMHOH 30HE.

peoOHNYECKOr0  BOCIPOU3BENEHHS

HYKHB OTJIe/IbHble TpoMKoroBoputeau. Haunydmue pesysbrarthl o6bd-

HO JIOCTUTalOTCsl, KOTJla pacCTOSIHHE MeXAy TPOMKOTOBOPHUTENSMH CO-

crasasier 1,8—2,5 m.

Yceuautean paguodacroTol. UToOb YCHANTb pajiMOCHTHAJBI, TIPEXIe
uyeM OHHM NOCTHTHYT [ETEKTOpa, HCIO/b3yeTcsl YCH/IUTeNb Paguoyacro-
Tol. [lo npuHUMNY NeHCTBHS OH OYeHb MOXOXK HA YCH/IHWTENIb 3BYKOBOH
9aCcTOTHl ¥ OTJIHYAeTCs JIMIIb TeM, YTO OH YCHJHBAeT BHICOKOYACTOTHHIE
PalHOCHTHAJEI, 2 HE HH3KOYACTOTHRIE 3BYKOBBIe CHTHAE (puc. VI.100).
Jlns cBA3K ycuauTesell BBICOKOH 4acTOTHl MeXKIY co00i OOBIYHO HCIOJb-
8YIOT TpaHchopMaTopsl. STH TPaHCPOPMATOPLI COCTOAT U3 KaTyllek, MOo-
JOOHBIX KaTyLlKaM, UCHOJb3yeMbIM I/ HACTPOHKH IETeKTOPHOIO Kac-
Kala.

OnHo#l u3 BaXXHBIX QYHKUHUHA ycunuTeNell BEICOKOH 4acTOTHl ABJsET-
cA yJayulleHHe HacTPOHKH panuonpueMuuka. Kaxneiii Takoil ycuaurein

. Yeunennsid
Yeunennsid cuesHan
Paduo- cuewan 38yroban 88yrnobod
oueHan paduoyacmomst vyacmoma vacmomsi

Yeunumens : : Yeunumens
paduo- Aemexmop 38yxoBoi —m
r— yacmomsl yacmoms!

Puc. VI.100. Bnok-cxema, HJMIOCTPHPYIOIIAs HCHOJbL30BAHHE  YCHJH-
Tels BLICOKOH YacTOTH B palHONpPHEMHUKE.
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Tpancgopmamop
3ByxoBod yacmoms!
(c peppomazHumubsim
cepdeyrurom) ~

Ycnosroe o6c3Hauenue TpaHchopma-
TOpa ¢_(peppOMarHUTHbLIM CEpPAEUHHKOM.

MOXEeT HMeTb CBOH OpraH HAacTPOHKH, NMpHUYeM HACTPOHKa OOLMHO MPo-
U3BOMNTCS MEepeMEeHHBIM KoHIeHcatopoM. Hacrpoiika ycuiurens nos-
BOJISIET JIYUILE OTHAENATh CHTHa/bl COcefHHX pamuocranHuuii. Korma mmi
yJayuiiaeM NPUEMHMK TaK, YTo oO/eryaeTcsl Bblie/leHHe CHIHANIOB HYX-~
HOH CTaHLHH, FOBOPAT, YTO NpPH 3TOM YJyymaeTcs H36HPAaTeNbHOCTh
NpUeMHHUKa.

OObLlYHO nNepeMeHHble KOHJEHCATOpPhl COENMHAIOT BMecte MeXaHH-
4ecKH, YTO IO3BOJISET OJHOBPEMEHHO HacTpauWBaTb Bce KacKalbl yCH-
autesst paguouactoTel. CoelMHEHHBIE BMECTe KOHJEHCATOpbl HA3bIBAIOT
6/10KOM TIepeMeHHBIX KOHIEHCATOPOB.

MHTEPECHbLIE CAMOJEJIKM U 3ALAHKUA

[ByxnamMnoBblil pajdonpUemMHHUK

HeoGxonumele MaTepuanbl

AnTennas KaTylwka . e e e e
Tlepemenubfi KOHAeHcaTop "365 nd) (C1)
IlocrosiHHBIl KOHAeHcaTOp, caOAsHOH 250 nd) (Cz)
Tlocrosnnet Konueucarop 0,01 mxgp (Cs) . ..
TlocTOSIHHEIE KOHAEHCATOP 1000 np(Cy . . ..
DneKTPONUTHYECKHH KOHZeHcaTop 25 mk¢p, 50 6 (C,,)
IMocrosinuwii pesucrop 2 Mom, 0,5 am (Ry) .
Tlocrosuubiit pesucrop 250 kom, 0,5 am (Ry)
Ilocrosnumit pesucrop 500 xom, 0,56 sm (Rg)
IMocrosuuni#i pesucrop 3,3 xom, 1 em (R, .
Ilepemennniit pesucrop 10 xom (Rg) . .
DJlekTpoHHBEe Jamnel tama 6C5C . ., .
8—m-rblpbxoame JIAMOOBHIE HaHENH . o ..
Pyuku .

J'Ilwr cranu 165 X 165 mm ToMWHHON 0 95 u
PesuHoBasi Ko/bleBas NPOKA3AKa TOJULMHOH
PesuHoBasi KosabLieBas MNPOKJNAAKa TOJUIKHON
[Tonocka rtekcroaura 3 X 25 X 150 mm . .
BaKHMBl 4 4 4 o o v ¢ o o o s 4 & 0 e e s

. .
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Puc. VI.101. [dsyxnaMnosbiit

pamgHONpHEMHHK

Kamyura
obpamned
cba3u

—i Yeunumens  pomko-
C3 2080pumens
Kamyiuna i [] BeixodHoid
HACMPOEYHO2O J mpancgop-
KOHMYpa _L I mamop
- 00 o+ o+
636 1008 2008
NpunyunuansHas cxema
S
T T Npubnusumenswoe | |
¢9'5—@ /“‘/ nosoxenue
L 1—r‘ Kamywru
\\ f/ (Q %
1) e—50 25 o ™
e 4%
! |
Tlpubnusumens| | |
Hoe nonowenue| A~ 1
nepemennozo ~| T T T
Kondencamopa[ =TT T F=—=mm T
7. @
Y OmbBepcmun dnn ;. | «
nanened- namn A
- 38 L
162
UWaccu

Puc. VI.102. Cxema u wmwaccu ABYXJaMIOBOIO pajiHONpHEMHHKA.
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PasmerbTe M mpocBepauTe JHCT cTalu corjacHo puc. VI.102. Cor-
HUTe Kpas Jucra nox yriom 90° Brosb NYHKTUPHBIX JIHHHA U yCTaHO-
BHTe JlaMnoBhle naHenH. [IpukpenuTe nmepeMeHHbIN KOHIEHCATOP W aH=

TEHHYIO KaTylIKy B MecTaxX, NOKa3aHHbIX Ha PHCYHKe. ¥ CTaHOBHTe
pe3uHOBble NPOKJIANKH B OTBEPCTHR HAa TOPHU30HTAJbHON NaHenH. 3a-
KpenuTe NepeMeHAbIH Pe3UCTOP B OTBEPCTHH JHameTpoM 9,5 mm B me-
penHell CTeHKe [IacCH.

CMoHTHpY#iTE KOHTAKTHEIE 32XKHME! Ha KYCKe TEeKCTO/IMTa H NpHKpe-
[UTe BCIO KOHTaKTHYIO IJIaHKY K 3ajHell cTeHKe maccu. Crenaiite
Yy KOHTaKTHBIX 3aKHMOB MeTKH TaK, 4TOOHI [Ba KpallHUX KOHTAKTa CJY-
KUJIH JJI5 TIONKJIOYEHUs] aHTEHHBI U 3a3eMJIeHUS], JBa KOHTaKTa — JIs
I'POMKOTOBOPHTeJsl, ABa — Il HCTOYHHKA HanpsixkeHus 6,3 g s mu-
TaHUs Leld HakKa/la, [Ba — s I0Jaud aHOJHOIO HaNpsKeHHA H
OJIH — JI/Il MOJKJIIOYeHHsI MHHYCa aHOZHOTO MUTaHUA. BbinosHUTE MOB-
Ta)X U NafiKy NpUeMHHKa B COOTBETCTBHH CO cxeMoH. B aTom npueMHuke
HCMOJNB3YeTCsl TaKas ke KaTyIIKa, Kak H B OJHOJIaMIIOBOM IIPHEMHHKE,
onucadHoM B § 26. Ecav Bul He co6Upaiu TOT palHONIPHEMHHK, BOCIIOJNb-
syfiTecb JaHHBIMM JJf HEro YyKa3aHHAMH OTHOCHTENBHO COEIHHEHUS
BbIBOJOB KaTymKH H HalafkM. OmHCaHHBIH 31ech KBYXJaMIOBBIA
panHMONpUEMHHK MOXeT pafoTaTb C HCTOYHMKOM IHTaHUS, OIHCAH-
HeiM B § 29,

HoHTponbHLie BONpOCH

1. 3aueM HYXKHBH YCHJHTEJUd 3BYKOBON UaCTOTHI?

2. Kakoro Ttuna tpaHchopMarophl HCHOJB3YIOT B 3BYKOBOM YCHJIHTEJNE
¢ TpaHcopmMaTopHOH CBA3BIO?

3. Tlouemy BakHO, 4TOOH 3JIeKTPOHHAS JiaMIa yCHJIMBAJa PafHOCHTHAJME Ges
HCKajKeHUun?

4. B yeM NpeHMYLIECFBA YCHJHUTENS C PE3MCTHBHO-eMKOCTHOH CBSI3bi0 Nepen,
yCcuJaHuTeNeM C TPaHCHOPMATOPHOH CBA3BIO?
. Jlast uero cnyXHT 3ByKOBasl KaTylIKa B l‘pOMKOI‘OBOpHTeJle?
. Jas gero mpenHasHavyeH AHPODY30p IPOMKOrOBOPHTENS?
. [Nosicuute cxeMy CBSI3H I'POMKOrOBOPHTE/s C 3JIeKTPOHHOH JaMIoH,
. HasoBuTe HeckoJpKO NMpHMeHeHHH ycCHJHuTeNeH 3BYKOBOH YacCTOTHI.
. Kak HasmeIBaloTCs 2JIeKTPOHHBIE JaMIEl, HMelolllie 6oJiee TPeX 31eKTPOLOB?

KakoBH [IBa OCHOBHHIX Ha3HaueHHS YCHJHTENS PajHO4aCTOTHI?

-
SCwNo U

28. HAYAJIbHLIE CBEAEHMA O TPAH3UCTOPAX

Tpansucrop. TTogo6GHO 3/IeKTPOHHEIM JaMIaM TPaH3HCTOPH MOXK-
HO HCIOJIb30BaTh B KauecTBe YCHJIMTesell cUrHaloB. B Hacrosimee Bpe-
Msl OHH HCIIOJIb3YIOTCS B PafHONIPHEMHHKAX, TeJeBU30Pax, CIYXOBbIX all-
maparax, cyeruukax lefirepa, paguonepefaTidkax H BO MHOTHX JIpY-
IMX cxemax.
TpaH3uCTOp HMeeT HECKOJIbKO NpPEHMYLIECTB Iepel 3/eKTPOHHOH
Jgamnoi. Bo-mepBriX, €ro pasmepsl odeHb Majbl M OH 3aHHMaeT Majlo
Mecta. Bo-BTOpHIX, AJA ero paGoTHl He HYyXKHA Takad GoJblIasf MOLI-
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Puc. VI.103. CpaBHenue pasmMepoB TpaH3H-
cTopa 4 HeGONbIIOH NPHEMHO-YCHJAUTENbHOU
panuoaMIIbL.

Konnexmop

Imummep

+ -
:ag‘

Tpan3ucmop

OGosnaueHue ®AEKTPOJOB TPaH3HCTOPA.

HOCTb HCTOYHMKA MUTAHUSA, KaK Js paGoThl 9JeKTPOHHOI JaMIbl. TpaH-
3HCTOpPHBIE CXeMBI MOTYT JOJIroe BpeMsl paoTaThk OT HeGoqblIMX Garape-
eK-JJIsl KapMaHHOro (poHapHKa. B-TpeTbux, B TpaH3HCTOpPax OTCYTCTBYET
nojorpeBaTe/]b, KOTOPHIA B 3JEKTPOHHBIX JamIax BblAensieT GOJbIIOe
KOJIMYECTBO Teria. B-ueTBepThIX, TpaH3UCTOp JomycKaer Gosee rpy6oe
obpailleHHe ¢ HUM M IIPH 5TOM He CTaHOBHUTCA HCTOYHHKOM CHJIbHBIX
IIYMOB, KaK 5TO MHOTAA ObIBaeT € 3/JEKTPOHHBLIMH JIaMIIaMH.

MonynposogHuKH r-TUna. TpaH3HCTOPHI Je1alOT M3 MarepHaJoB,
Ha3LIBA€MBIX MOJYIIPOBONHUKAMH. [losynmpoBONHUK — 3TO MaTepual,
KOTOPBIH TPOBOAMT 3JEKTPUUECTBO He CTOJb XOPOIIO, Kak MeTasll, HO
Jydine, yeM IusjaeKTpuk. CyliecTByer HeJbli PSL NOJYIPOBOXHHKOBBIX
MaTepHasoB, U3 KOTOPHIX B NPOM3BOJCTBE TPaH3HCTOPOB HamboJee yac-
TO HUCMOJIb3YIOT FepMaHuil U KpeMHui. Jl151 USTOTOB/IEHHS! TPAH3HCTOPOB
HYXHBl [OJTYIPOBOAHKKOBEIE MaTepHa/bl, obJajaioue ocoObIMU SJIeK-
TPUYECKHMH CBOMCTBaMH.

B camom uucTOM BHJle TepMaHHUi IO CBOUM CBOHCTBAM OYEHb MOXOX
Ha JM3JEKTPHK, TAaK KaK B HEM MaJio SJEKTPOHOB, CIIOCOGHBIX CBOOO.-
HO mepemernarbcsi. BBoms B repmaHuil oueHb HeGOJIbIIME KOJHUYECTBa
npuMeceli, MOXKHO CIeJaTh €ro 3JeKTPOHPOBOIAHbIM. BBeleHHe B rep-
MaHH#l TaKHX NpUMecell, KaK CypbMa HJH MBILbSIK, YBEJIHUYUBAET B HEM
YHCJIO 3/1EKTPOHOB, CNOCOOHEIX CBOGOZHO NepeMellaTbest MO KpHCTandy

- - -@® - Abipru CRONCKS)
dnexmponst L @ — — — — @®
_22l% @ - @@
--®-- o o - ®
Puc. VI1.104. B nonynposognu- Puc VI.105. B noanynporonuu-
Ke n-THNa HMeITCsl CBOGOJAHLIE Ke p-THDa UMelTCs CBOOCAHLIE
8JIEKTPOHBI. LBIPKH,

297



Abipru Inexmpors!

—3
©—~_ 1/
+ D — _/A - Puc. VI.106. Ecau x noaynposon-
-— HUKY p-THNA NOJACOeJHHHUTb OaTa-
@ —><__ _ pelo, uepes Hero noteuer TOK. up-
@ —> Ku GYAYT JBUraThCsl K Touke A, a
y 3JIEKTPOHBl — B NPOTHBOTIOJIO }KHOM

HanpasJeHHH.
Hanpabaenue moxa

A Hil=

bamapen

repmanus (puc. VI.104). Ecan B kpucTadie repMaHus HMeercsl H3O6HI-
TOK ¢CBOOOIHBIX» 3/IEKTPOHOB, TO TaKOH repPMaHWi Ha3bLIBAIOT MOJYNPO-
BOJHUKOM n-THIIA.

IMoaynpoBoauukn p-tuna. BropbiM cnoco6oM NoJgydYeHHs MOJTYNpo-
BOIHHKA M3 repMaHUf siBAferca NoOaBjeHHe K HeMy AallIOMHHHS HJIH
raanud. [1pa sToM B KpHCTaJ/ie repMaHuA CO3AaeTca HeJOCTaTOK 3J1€KT-
poHoB. Taxofi NoaynpoBOAHHK Ha3blBAlOT TOJNYNPOBOJHHKOM p-THIIA.
HenocraTtok 31eKTPOHOB NPUBOAHT K 06pPa30BaHHIO B NOJYNPOBOAHHKE
«abIpKH». Takas «AblpKa» MoKeT CBOOOJHO JABHUraThCA B Marepualie
(puc. VI.106). Ecin k o6pasiy noJaynpoBOIHHKA p-THNA IOLKJIIOUHTH
Garapeto (puc. VI.106), To B nenu noijer saekTpuueckuil Tok. Kpait
NOJYNPOBOJHUKA, CBA3aHHBIA C miocoM GatapeH, GyIeT OTTaAKHBATh
IblpKH. [BIpKH, HMeIoliHe NOJNOXKUTeNbHBIA 3apsAn, OYIYT ABHUrAaThCH
K TOH 4acTH MOJYNPOBOJHHUKA, KOTopas COeJHHEHA C MHHYCOM GaTapen.
DNeKTPOHBI C OTPHLATENbHOrO INOJI0ca GaTaped NPOXOAAT K MOJYIpo-
BOJAHHUKY H B TOUKe A 06beIUHAIOTCA ¢ AbpKaMHi. Korzia ibipka u 3/1eKT-
POH HaXOIAT APYT Apyra, OHH 00beIUHAIOTCA H B3aUMHO HEHTPaTH3YIOT-
ca (pekoMGuHHpYIOT). Beslen 3a sTHM B MaTepHalie p-THIA FeHEPHPYIOTCA
HOBBIE JILIPKH, KOTOpHIE Takxke NBIKYTCS K Touke A. [Ipu o6pasoBannu
JILIPOK B TOJNYHPOBOJHHKE MOSB/ASIOTCA CBOGOLHBIE 3/E€KTPOHEI, JBH-
KyIIKHecH K NMOJOXUTEJbHOMY nojiocy 6ataped. Takum o6pasoM, uepes
[OJYIIPOBOJHUK MPOXOIUT TOK.

OGpasoBanue p-n mnepexoja. Eciy coelMHUTb BMeCTe MaTe€pHAH
n-THNa U p-TUIA, KaK nokasano Ha puc. VI.107, To mexny Humu obpa-
3yeTca obsiacTb, Ha3nlBaeMasi p-n nepexogoM. Ecau Tenepb mopath Ha-
npsiKeHHe Tak, YToGbl OTpUIATENbHBIH MoJoc 6araped Obll COelHHEH
C NONYTIPOBOJHUKOM A-THIA, a IONOXKUTENbHBIA — C N0JYyNIPOBOIHHKOM

* p-THIA, TO MO LEeNH NOHJET TOK.

[TosoxuTenbHbIe ABIPKH OYAYT OTTANKHBAThCH B MaTepHale p-Tuna
OT HOJIOXKHTENBHOTO MoJioca 6aTtapen M GyINYyT IBUTaTbCcA K NEPEXOAY.
AHanoru4yHo B Marepuale n-THIA 3J€KTPOHBI GYIYT OTTATKHBATHCH OT
OTPHLATENBHOTO NoMoca 6aTapeH U Takxke OYLYT ABUraThCA K EPeXOny.
B o6sacTu nmepexosa IWDKH M 3/E€KTPOHBI BCTPEYAIOTCSs U PEKOMOUHH-
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Nepexod

n p

Puc. VI.107. Ecan npucoenHHUTH -t @
oTpulatenbHHA noatoc 6Garapen K _ +
Marepuany n-THna, a NoJIOXKHTeNb-
HBbIl MoJIOC — K Marepuany p-Tu- - —
na, To yepes p-n nepexoj nofiner ®

TOK. L\

Hanpabrenue moxa
—1 ll + P
b Bl

pytoT apyr ¢ apyrom. Ha cMeny peKoMGHHHPOBABIUUM C ABIPKAMHU 3JI€KT-
poOHaM B NOJYNPOBOAHHUK r-THMNa U3 GaTaped NOCTYIIAIOT HOBEHIE 3JIEKT-
poubl. C Apyrofi CTOPOHBI, B NOJYNPOBOJAHUKE p-TUIA CO3JIAIOTCS HOBEHIE
JBIPKH, KOTOPHIE NMPHXOAAT HA CMeHY IbIpKaM, PeKOMGHHUPOBABIIUM
B o6sacty nepexofia. Ilpu o6pasoBanny HOBBIX ALIPOK OCBOGOMKAAIOTCS
3/IeKTPOHBI, IPHXOASALINE K NOJOKHUTENBHOMY NOMIOCY GaTapeu.

Taxkum obpas3oM, Korja OTPHLATENbHBIN MNMOMIOC 6aTaped COeIHHEH
C MarepHanoM £-THIA, a NOJOXKHUTENbHEI — C MaTepuaaoM p-THOA, MO
Lend UIeT TOK. TOK B TAKOH cxXeMe Has3bIBAOT TOKOM HPSIMOTrO Hampae-
JIeHUA WM OPAMBIM TOKOM, a NMEPeXof CUMTAIOT CMellleHHEIM B IIpSMOM
HanpaBJIeHHH.

O6patHoe cMelligHHe p-r mepexofa. EcAH HM3MeHUTh HOJISIPHOCTH
Garapeu Ha oGparHyo (puc. VI.108), To Tok B nenu npoxoauts He GyJeT.
DeKTPOHBI B MaTepHaljie n-TUMa yCTPeMATCs K MOJI0XKUTENbHOMY MOJIO-
cy 6arapeH, a ALIDKH B MaTtepHase p-THIA — K OTPULATEJbHOMY MOJIO-
cy GarapeH. ITocKosbKy U 9J€KTPOHBI U ABIPKH YAAJAAIOTCA OT epexola,
BEPOSITHOCTb PEKOMOMHALMH JABIPOK M 3J1IeKTPOHOB OueHb Mana. IIpak-
THYECKH TOK B Lenu orcyTcTByeT. CiefloBaresbHO, KOTla Ha p-n mepe-
XOJl HanpsKeHHe NOJaHo TaK, YTO Ha MaTepuaJie fn-THIIa HMEETCS KIIJII0CY,
a Ha MaTepUaJje p-THIIA — KMHHYC», TOK Yepe3 p-1 MepeXofl He IIDOXOIUT
U TOBOPAT, YTO NEPeXoi cMelleH B 0OPaTHOM HampaBJeHHH.

HdeTekTupyloide csoiicTBa p-n nepexoia. P-n mepexop JOMycKaeT
[IPOXOXKJeHHe TOKa TOJAbKO B ONHOM HamnpaB/eHHH, mocje HU3MeHEeHU:

Nepexod
n__\ p
Puc. VI.108. Ecnim k noaympo-
4 -~ - ®— - BOAHHKKY n-THIA NPHCOEAUHHTHL NO-
JIOXKUTENbHHH MoJIOC GaTapew, a K
- — ®— NOJYNPOBOAHHKY  p-THNA — OTPH-
yareJbHbIA, TO Yepe3 p-n Nepexofn
TOKa MPaKTHUECKH He Gymer.
+|| =
—

l
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Puc. VI.109 Koucrpykuus TpaH3HcTOpa o
ero o603HayeHHe HA CXeMax.

HOJIIPHOCTH Ha Nepexofie TOK 4epes p-n mepexol npekpaumaercs. Ecan
K p-n nepexoiy NPUIOXKeHO HanpsiKeHHe NepeMeHHOIo ToKa, TO depes
p-n nepexol GyJeT NPOXONUTb NMYJAbCHPYIOLLMH TOCTOSHHBIH TOK.

IIpu sHaKoMcTBe ¢ [eTeKTOpaMH paiMONPHEMHUKOB Mbl Yy3HAJH,
YTO JJIs1 Peo6pasoBaHUs PAJHOCHTHAJIOB B IyJ/1bCUPYIOLIUA IIOCTOSI HHEIH
TOK HCIIOJIb3YIOTCSl KaK KPHCTa/bl cBHHUOBOro Oaecka (PbS), rak u
BaKyyMmHble auonbl. Ilpoxons uepe3 HaymIHHKH, NMYJbCHPYIOWHH IIO-
CTOSIHHBIH TOK BO30Cy:KIaeT 3ByKOBhle KoJeGanus. [lepexon B moaynpo-
BOJHHKOBOM KpPHCTa/ljle TOYHO TaK e, KaK BaKyyMHBHIH JHOJL HJH
KPHCTaJJ CBHHLOBOrO 0/1eCKa, MOXeT BBINOJNHATb (QYHKLHH JeTeKTopa
panuonpueMHHKa. Bo MHOTMX COBpeMeHHbIX TPaH3HCTOPHBIX PaAHOMpPH-
€MHHMKaX B KauecTBe JAETEKTOPOB HCHOJNb3YIOTCS FePMaHHEBble KPHCTA-
Jibl, Ha3blBaeMble IVIOCKOCTHBIMH JAHOLaMH.

Tynneabubiit guon. K JOCTHXKEHHSIM MOJYTPOBOXHUKOBO!N TEXHHKH
OTHOCHTCSI CO3/JaHHe TYHHEbHOI'O JH0/1a, KOTOpHIH 6/1aroaaps cBOUM Ma-
JIbIM pasMepaM M HeoOblYHBIM XapaKTePHCTHKaM MOXKeT, KaK I10/1araror,
ceirpath GoJIbIIYIO POJb B HOBHIX 3M€KTPOHHBIX ycTpoficTBax. B ofbu-
HOM IJIOCKOCTHOM JHOJIe Iepexofl, HaH 6apbep, MeXKIY 3JeMeHTaMH A- H
p-THUIA TNPENATCTBYET IPOTEKAHMIO TOKAa B OGPAaTHOM HalpaBieHHH.
Onnako ecau tomuuHy Gapbepa cienarb Bcero 0,02 mxm, TO yxe npu
1anpsKeHUsX, U3MepsieMblX JOJSIMH BOJbTA, 3JI€KTPOHBI CMOTYT HpOMi-
TH CKBO3b 06apbep, KaK 4epe3 TyHHeab. OIHHUM H3 HEOOLIYHBIX CBOHCTB
TYHHEeJBHOTO JHOJA SIBASETCS TO, YTO OH MOXKET TeHepHpoBaThb, Iepe-
KJIo4aTh MM yCHJIMBATh KoJeOaHus NONOGHO TPaH3HUCTOPY HJ/H MHOIO-
371eKTponHo# Jamne. Cpelin JOCTOHHCTB TYHHEJbHBIX JHONOB OTMEYaroT
TaKxKe CJelyloLye:

1. TyHHenbHEE IHOIBI CIOCOGHHBI BHIAEPXKUBATL Paboune TeMnepary-
prl no 340° C.

2. DyekTpUuecKHe 3apsilbl ABMXKYTCA uepe3 TYHHeJbHBIH JIHOH CO
CKODOCTBIO CBETa, YTO JeJaeT €ro HieadbHbIM JJIf NPUMEHEHHMH Ha yac-
ToTax cBeime 2000 Mey.

3. HeGonpumne pasmepsl TYHHEJIbHOTO IMOAA TOSBOJIAIOT CO31aBaTh
MHHHATIOPHOE 3/IeKTPOHHOEe 060pyJoBaHue, NPUMEPOM KOTOPOI'O MOXKET
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CIyXKUTh pajHoNepeNlaTdNK pasMepaMH B MATH-, JAECATHKONEEYHYIO
MOHETY.

MaockocTHOi TpansucTop. ILIOCKOCTHBIE TPaH3UCTOPHI CONEPIKAT
TPHU CJOS MOJYNPOBOAHHKOBHIX MarepHasioB, 06pa3yloluX CTPYKTYPY,
nokasandyto Ha puc. V1.110. Takas Tpexciofinasi CTpyKTypa HasbBaer-
csl n-p-n nepexonoM. BHemHHe C/IOH NpeACTaBJSAIOT COGOI MOJYympo-
BONHHUKH N-TUMA, a CPEIHUH — NOJIYNPOBONHHK p-THHA. CpemHHuil cioi
p-THNa HaseiBaetcs 6asoii. basa MMeer MHHMMa/nbHO BO3MOXKHYIO TOJ-
wuHy, o6brHo MeHbue 0,025 mm. Cnoli matepuana n-tumna ¢ OJHOH
CTOPOHBI a3kl HA3bIBAIOT SMUTTEPOM, @ C JPYroH CTOPOHBI — KOJIIEK-
TopoM. B cooTBeTcTBHM C 3THM BLIBOJBI TPAH3UCTOPA HA3LIBAIOT BHIBO-
JlaMd 3MUTTepa, KOJJIEeKTOpa H 6asbl.

Tpansucrop Broporo THNa, HAa3bIBaeMBIH p-n-p TPaH3UCTOPOM, OT-
JHYaeTcsl OT n-p-r TPAH3HCTOPA JIMIIb TeM, YTO Gasa B HEM JeIaercsl
U3 NOJYNPOBOAHHKOBOIrO MaTepHaJa n-THNa, a SMUTTEP U KOJIEKTOp —
H3 MaTepHa/ja p-THIA.

NMpunuun peiictsusi n-p-r tTpansucropa. UToOsl NOHATH OCHOBHBIE
NPUHLMNB PaboThl TPaH3UCTOPa, PACCMOTPUM CXEMY, B KOTOPOH K BbI-
BOJAAM TPaH3UCTOPAa NPHUCOELHHEHH
BHeuiHMe GaTaped, B pe3yJbTaTe n p ”

yero 4epes TPAH3HCTOP TeYeT TOK. ——
Barapes, mnomeuenHas O6ykBoit X ---® NS i @
Ha puc. VI.111, BKmIodena wmexny 4® - = =lpl|m @ - -
3MUTTepoM H 6asoil. Tak Kak Mare- -®- -lep@- - - @
pHan n-THna NPpH TAaKOH NOJsipHO- @---l@-|®- - -
CTU BKJIIOUEHHs] CBsi3aH G OTpHILa- Imummep |\ Kosnexmop
TeJbHBIM TNOJIIOCOM 6aTaped, a Ma- asa

TepHan p-THNA2 — C MOJOXKHT&Ibs  pye  VI.110. n-p-n Tpamsucrop

HbLIM  TIOJIFOCOM 6aTap8H, TO TIE€P€- CcOCTOWT M3 ASMHUTIEpPA N-THIA, KOJ-
XOJI CMellleH B IPAMOM HaIlp aBJICHHH JeKTopa n-THna U 6asel  p-THNA.
H 4yepe3 Hero IMpPOXOIHUT TOK.

Ecau Garapesi, noMeuenHas Oyk- n p n
ot Y (puc. VI.111), BkaIoueHa )
MEXAY KOJIEKTOpoM U 6asoif Tak, -— - -— 1,
4TO OTPHULATENBHBIl TIOJIOC CBSi3aH e =
¢ KOJIJIEKTOPOM, a IIOJIOXKHTEebHEI -
¢ 6a30fl, TOK B 3TOH Lend He HIET. Inummen \ Homenmop
Ecsid KOJIIEKTOP COSNUHUTDL C II0- basa
JIOXKHUTENILHEIM TI0JIIocoM  GaTapen Y Hanpabnenue
(pue. VI.111), »s/ieKTPOHEI, NPHTH- moKa
rHBAeMBIe TOJIOXKHUTEbHEIM 3aps1I0M - IIII' :-l|| + A
KOJIeKTOpa,  OYyAyT  INIPOXOXHUTB ; y

CKBO3b 6a3y W momajaTb Ha KOJJIeK-
Top. Takoe MNPOXOXKIEHHE 3JIEKTPO- G o omekaby e

- 3 KOJIJIEKTO -p-n TPpaH3He
HOB CKBO3b 6asy BO3MOXKHO, TIIOTO Cropa MpHAOKEHH COOTHETCTBYIO-
My 4TO 6asa MMEET OUeHb HEOO/Nb- pyue panpsxenns, uepes TpaH3H-
yI0 TOJILHHY, CTOp NPOXOLHT TOK.

Puc. VI.111, Korma K sMHTTepy,
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Konnexmop

basa

Imummep

Puc. VI.112. O6o3snaue-
HHE n-p-n TPaH3HCTOpA.
Crpenka SMHTTepa Ha-

TMogaua curnana na amurrep. YroGw na-
Jiee MIO3HAKOMHUTLCA € PaboTOH TpaH3UCTOPA,
MOfaJuM B lLiellb er0 3MUTTepa KakoH-JauGo
curan. Ha cxeme puc. VI.113 B wens
3MUTTep—06a3a BKAIOUeH MUKPO(OHHBIH TpaHC-
¢opmarop. Korma Kro-HUOGYZb TOBOPHUT B
MHKPO(OH, BO BTOPHYHOH OOMOTKE TpaHC-
tdopmaTopa uper MeHsomuics TokK. Ha no-
CTOSIHHBIH TOK, CO3JaBaeMuiil 6aTtapeeil B ienu
SMUTTEpa, Telepb HaJaraercs mnepeMeHHBIH

mpaBNeHa OT GasH. curHaji. Tak Kak mepeMeHHBIl CHTHAJ MMeeT

TO MOJIOXKHUTEJbHBIH, TO OTPHLATENBHBIH 3HAK,
HanpsxKeHHe B Ilend Jub0 yBelUYHBaeTcs, JUGO yMEHbIIaercs.

Korza curran nojoxuresned, OH BHIUHUTAETCS W3 HaOpsiKeHHs Ga-
Tapeu X, U MOTOK 3A€KTPOHOB yepe3 SMHUTTeP yMmeHbluaercs. Tok, mpo-
XOJSAIIMHA yepe3 BHIXONHOH TpaHC(GOPMATOD, BKJMOYEHHBIH B KOJJIEKTOP-
HOM IIeMH, TaKXKe yMeHbILaeTcsl, TaK KaK 3JeKTPOHBI C SMHTTepa Ipo-
XOZAT uyepe3 6a3y M KoJaekrop. Korma BXonHOH CHrHa/l CTaHOBUTCSH
OTpHLIATEJNbHBIM, HaNpsi)KeHHe Ha 5MUTTepe IOBHINAeTCS, MOTOMY YTO
OTpHIATeJNbHBIH CHTHal CYMMHPYeTcsi ¢ HampsikeHueM OGaraped X.
YBe/lHueHHe TOKAa 3MUTTEPA YBEJIHMUUT TAKKE TOK YePe3 BBIXOAHOM
TpaHcopMaTop, BK/IOUEHHBIH B LENH KOJIIEKTOPA.

Orciona ciaelyer, 4TO CHTHaJ, JEHCTBYIOUIMH B ILENH SMHTTepa,
BBI3LIBA€T MOsSIBJEHHME IOJOCHOTO €My CHIrHaja B LieNH KOJIJeKTopa.
TaxuM o6pasoM, 3MHTTep YNpaBisieT TOKOM KOJIJIEKTOpa. DTO yMpaB-
Jdolee JeHCTBHe NOJOOHO YHPAaBJSIOMEMY JNeHCTBHIO CETKH B 3J€K-
TPOHHOH JiaMmIle.

P-n-p tpanzucrop. P-n-p TPaH3UCTOP MOXKHO HCMOJBL30BaTh B Ka-
YyecTBe YCHJHTe/A TOYHO TaK XKe, KaK H n-p-n Tpansucrop. IloaspHoctu
HanpsXKeHul, NojaBaeMbIX HAa p-nA-p TPAH3UCTOP, IPOTHUBOIOJONKHEI
MOJIIPHOCTSIM, NIPH KOTOPHIX paboraer n-p-n tpansucrop. [lonsiproctu

HamnpsiXKeHHH, NoJaBaeMbIX Ha p-n-p TPAH3UCTOP, IOKAa3aHbl HA CXeMe
puc. VI.114.

n p n
- - — - -—— - -—
e
ST [pomxo
Murpogon - ® 20Bopumens

FImummep

I: |+_ — I i Cunsubid

Y cucHan

O3] [21(

Crabeii
cueHan

Puc. VI.113. Cna6uiit cHruaj, TNOJAaHHEIA B LeNb 3MHUTTeE-

pa uepes MUKPODOH, YCHJIHBaeTcsl TPAH3HCTOPOM.
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Puc. VI.114, B p-n-p TpaH3nCTOPe TNOJNOXKHUTENbHLEE NLIPKH OT-

TaJKUBAIOTCS B SMHTTEPE IMOJOXHTEJIbHBIM 3apsNoM, CO3JaHHBIM

6arapeeii X. Uepes TOHKYyI0 6a3y ABIPKH NPOXOASIT B KOJJIEKTOP,

rjie OHH MOTYT PeKOMGHHHPOBATh C 3JEKTPOHAMH, NPHXOASMUMH C

OoTpHLAaTeJbHOro noJsioca 6araped Y. DJIeKTPOHE B SMHUTTEPe MNpPH-

TACUBAIOTCS NOJIOXKHTEJbHEIM NojocoM OGarapen X, a B sMUTTepe
06pasyioTcsi HOBHie ALIPKH.

Tlpu HCcrno/b30BaHMHM TPAH3HCTOPOB B CXEeMe OUeHb BaXKHO 3HATH, C
KakMM THIIOM TPaH3HCTOpPA MBI HMeeM [eno, p-n-p uiau n-p-n. [lpu
BKJIIOUEHHH TPAH3UCTOPOB B CXEMY C HeBEDHO BHIGPAHHOH MOJIsiPHOCTHIO
HX MOXHO JIETKO MOBPEIUTb.

Ycunenne B TpaHaucrope. Korza Garapesi cosmaeT B SMHUTTEPHOH
[emd cMellleHHe B TPSIMOM HampaBJleHKH, TOK IPOXOAUT HouTd Gecrpe-
NATCTBEHHO, T. €. CONPOTHUBJEHHUE L1eNH o4eHb Mano. B nens Konnekrop—
6a3a nojaercsi oOpaTHOe CMelleHHe, TaK YTOOb B 3TOH uend MPOXOIHJ
odeHb MaJblil TOK. B mena kossekrop — 6asa feficTByeT CpaBHHUTENBHO
BLICOKOE HampsiKeHHe.

Korma B 1enb sMHTTEpA MOJAETCS] CHTHAJ, yepe3 BHIXOJAHYIO HeNb
KOJIJIEKTOPA IPOXOAUT TOK. DTOT TOK OylerT NpPOXOIHTb, Naxe ecaH
B LeNH KoJJeKTopa OyIeT odeHb O6osblloe compoTHBJeHue. JlioGoe
MaJjloe H3MeHeHHe HampsKeHHs

Ha SMHTTEPE BEHI30BET H3MeHe- Tpar3ucmop
HUe TOKa B LeH KOJIJIEKTOpa. Konnexmop “E“—T
STOT M3MEHEHHbIH TOK MPOXO- f(”””” l“u
1 I
ot vepe3 60JbILOH Harpysod- SRS
o . . I
Hblll PE3UCTOP B BLIXONHOH le- 6237 Heodura iy

nu. TOK Bcero B HECKOJBKO paccmonsu 1!.
MHJJIMAMIIED MOXET CO31aTh Imummep
6oJibIlIoe MaJieHUe HaTIP sKEeH U
Ha TOM pesucrope. TpaHsu-
CTOp  fBJIAETCH  yCHINTEIEM, Puc. VI.115. O6osnayenue p-n-p TpaH-
TNOTOMy 9TO HEGOJIbLIOE H3ME-  gyerona’ Crpeska y smurrepa HanpasieHa
HeHHE HaIpsAXKEeHHs Ha 3SMHUT- K Gase.

Imummep ba3a Konnexmop
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Puc. VI.116. Cxema, mosicHsilomasi INpoLecC yCHJe-
HHUSI CHTHajJa TPaH3KCTOPOM.

Tepe BHI3bIBaeT OCOJbINOe U3MEHEHHe HampsKeHHS B HemH KO-
JIeKTOpa.

CrnocoGHOCTb TPaH3HCTOPA YCHJIMBATh MOXKHO IPOJEMOHCTPHPOBATS,
coGpaB cxemy puc. VI.116. [Ins 310l cXeMbl Hal0 UMETb MHKpOaMIep-
MEeTp, MHJLJIMaMIePMeTP, TPAH3HUCTOP, IePeMeHHBIl Pe3HCTOp H mapy
GarapeeK. Y CTaHOBHTE NePeMEHHEIH PE3UCTOP TaK, YTOOB! CTPEJKH 060-
HX NpUGOPOB HAXONW/INMCh Ha IePBOH TPeTH IIKasbl, KaK II0OKa3aHO Ha
puc. VI.117. TloBepHuTe pyuKy mepeMeHHOIO Pe3UCTOPa TaK, UTOOHI
fioKasaHus oOoux NpuUGOpOB yBenwuunuch. [Ipu sToM HyKHO coGio-
JaTh OCTOPOXKHOCTb, YTOOBI He NPEBBICHTh MAaKCHMaJbHO JONMYCTHMYIO
BeJIMYHHY TOKa B KOJIIEKTOPHOH nenu Tpansucropa. B namem mpumepe
HOBBIE MTOKa3aHHs PUOOPOB coCTaBaAOT 26 mxa u 1 ma (puc. VI.118).
CpaBHHBasi HX ¢ NOKa3aHWsIMH npuGopoB Ha puc. VI.117, Bugum, uto

Puc. VI.117. Llens 6asa —smurtep (caeBa) H LeNb

KOJITIEKTOP — 3MUTTep (CrnpaBa) oTperyJupoBaHbl Tak,

4TOGEl CTpPeJKH NpPHGOPOB HAXOAMAMCHL Ha NepBoOi
TPETH LIKAJbI,
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Puc. VI.118. llpu yBenuYeHHM TOKa B UeNM 0d3a —
SMUTTEDP HA HECKOJbKO MHKPOaMmmep TOK B HENH KOJ-

JIEKTOpa yBeAuuuBaeTcs noyrd Ha 100%.

p-n-p
b

Bsixod

Hio

]

Tymbrep

Puc. VI.120.Cpas-
HeHHe pasmepos
crepeooHUYeCKOro
ycHIUTEN A Ha
3/JeKTPOHHBIX JIaM-
nax ¥ Ha TPaH3m-
cropax  (BBepxy).
O6a ycuauTens
HMeIloT OJ\HHaKOBEIE
YacTOTHHIE Xapak-
TePHUCTHKH W MOLI-
HOCTb Ha BHIXoje
0em.

11 3ax. 2618

Puc. VI.119. Tpan-
SUCTOPHBIH YCHJIH-
TeJb 3ByKOBOH ua-
CTOTLI; B [IEPBOM H
TpeThbeM ero Kac-
Kajax TPaH3UCTO-
pPHl  BKJIOYeHB IO
cxeme ¢ 0o6mUM
KOJIJIEKTOPOM, a BO
BTOPOM KacKaje —
0o cxeme ¢ oGUIUM
SMHTTEPOM.
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Puc. VI.121. OcHoBHBlE CXeMBl TPAH3UCTOPHHIX yCHJHTENEH.

HN3MeHeHHe TOKa B uenu 6asa — sMuTTep HaA 11 mxa BbI3Ba/O U3MeHeHUe
TOKAa B LIeNH KOJIeKTop — 6asa noutd Ha 500 mxa, uan Ha 0,5 ma. Tax
Kak uenb 6asa — 5MUTTep fABJsETCS BXOLHOMH, a lelb KOJNJIeKTop — Ga-
3a — BBIXOJIHOH, TO JIETKO MOHATb, YTO TPAH3UCTOD YCHJ/IUBAET CUTHAJbIL.
Ecnu B uenb KoJJeKTOpa BMECTO MHJJHAMIEPMETPa BKJOUUTL pes3uc-
Top comnpotuBjieHneM 1000 om ¥ COeAMHEHHBIl Mapa//elbHO C HUM
BOJIBTMETP HU3KOTO HamnpsiKeHUS, TO B BHIXOIHOH LEMH MBI CMOXEM
Ha6/0JaTh M3MEHEHUsl HampsiXKeHHsl, a He TOKa.

TpaH3UCTOpBl MOXKHO COEAMHATL BMeCTe, 4TOObl MOBHILIATH EGUTHAJ
J0 Hy:XHOTO ypoBHA. VMelotcs pas/iMuHBIe COCOOb! COeNMHEHHS TpaH-
sucropoB. CxeMa THNHYHOTO TPEXTPAH3UCTOPHOrO YCHJAHTENS C pe3u-
CTMBHO-eMKOCTHOH CBsI3bl0 moKasaHa Ha puc. VI.119. B wnacrosiee
BpeMsl BBITYCKAIOTCsl MHOTOTPAH3HCTOPHbBIE YCHJIMTENH LS YCTAHOBOK

Puc VI.122. Pasnnunble TPaH3WCTOPH, HCIOJb3Ye-
Mble B 3JIEKTPOHHBIX CXeMaXx.
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Puc. VI.123. Tpausucropuslii pa- Puc. VI.124. B kauectBe xopmyca

JAMONIPHEMHUK, COGpaHHBI B He- 3TOro TPaH3HUCTOPHOI'O PajHONPHEM-

GOJIbIIOM NJIACTMACCOBOM KOpIIycCe. HMKa HCIOJb30BaHa MbUIbHHLA, K

KOHJGHCAaTOPY NpHIasiHa pPYuKa,

: npenosib3yeMass s HacCTPOHKH
NpHEeMHHKA.

BBICOKOKAUeCTBEHHOTO H cTepeo()OHHUECKOrO BOCIIPOU3BENEHUS 3BYKA.
Ilo cBoe#l 4acTOTHOH XapaKTePUCTHKE H BBIXOJHOH MOIIHOCTH 3TH YCH-
JIITEIH He YCTYNAIOT YCHJIUTENAM Ha JaMIlaX U B TO JKe BpeMst 3aHUMaIoT
3HAYUTeJNbHO MeHbllle Mecta. Ha puc. VI.120 nokasanw! nist cpaBHeHus
TPaH3UCTOPHBIA M JIAMIIOBBIH YCHJHTENIH C OAMHAKOBLIMH XapaKTepH-
CTHKaMH.

TpansucrTopusie cxembl. TPaH3UCTOPBl MOXKHO BKJIIOYATh B CXEMbI
TpeMsl pa3MYHbIMU crocob6aMu. DTH TPU BHJA CXeM Has3bIBAIOTCS CXe-
MaMH c ofliell 6a30f, ¢ OOLIMM SMHTTEPOM H C OOIIUM KOJIJIEKTOPOM.
B xaxnoM 13 HUX OXUH 3JEKTPOL SBJASETCH OGLIIUM /IS BXOAHOH U BHI-
XOZHOH ILIeNH.

OcHOBHBIE CXeMBl TPAH3UCTOPHBIX YCHJIHTeNeH IOKa3aHBKl Ha PHC.
VI.121. Crioco6 BKJ/IIOUEHHS TPAH3HCTOPA MOXKHO OMNPENENUTh [0 TOMY,
KaKo# H3 2JIEKTPOJNOB sBJIsIETCS OOLIUM ]ISt BXOJAHOTO M BHIXOAHOIO 3a-
xkuMoB, Tak, Hampumep, B cxeMmax ¢ obuwel 6asoit (puc. VI.121, a)
TaKUM 3JIEKTPOAOM CJYyKHUT 6asa. CoOTBETCTBEHHO JABa APYrHX BHAA
CXeM TPaH3UCTOPHBIX YCHJHUTENeH, B KOTOPHIX OOIIMMH JJIsl OXHOTO
BXOJIHOTO M OJHOTO BBLIXOJHOI'O 3a)KHUMOB SIBJSIIOTCS JBa JPYTHX 3JEK-
TPOZa, HAa3BIBAIOTCA CXeMaMH C OOLIHMM S5MHTTEDPOM H OOLIMM KOJIJIeK-
TopoM (puc. VI.121, 6 u 6).

WMHTEPECHBIE CAMOJEJIKM U 3AJAHUS
1. TpaH3UCTOPHBLIH PafHONPHEMHHK

Heo6GxonuMble MaTepHasIbl:

AnTteHHasi xarymka (CM. TeKCT) .
Ilepemenubll KOHAeHcaTop 365 nd) (Ci) (CM TeKCT)
TlonynpoBoguukoBwiit aumox J2E .
ITocrostuublfl KoHAeHcaTop 0,02 Mrc(,b (Cz)
Pesucrop 220 xom, 0,5 em (R) . . . .
Tpaumsucrop MIT39 . . . . . ... ..
MuHHuaTIOpHBIE 6aTapeuKn e e e e e
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Puc. VI.125. Cxema TpaH3HCTOPHOrO
pagHonpHEMHHKA.

DTOT panvoNpHEMHUK MOXHO COGpaTh, Pa3MEeCTHB YKasaHHbIE e-
Tald Ha JepPeBSHHOM OCHOBaHUH M HCIIOJNB30BaB JETaNH, ONHCAHHbLIE
B § 26, mnpenHasHaueHHble 1JIf Ie€TeKTODHOrO IpHeMHHKa. Eciu xena-
TeJIbHO CAeNaTh O4YeHb MajeHbKUH NPUEMHHK, KOTOPBI MOXKHO Gyaer
HOCHTb B KapMaHe, TO HYKHO JIOCTaTb MHHHATIOpHEIE AeTanu. Hcnosb-
30BaHHE MHUHUATIOPHBIX JeTajel NMo3BoJseT cobpaTh Bech pagHonpHeM-
HUK (no cxeme puc. VI.125) B nmacTmaccoBoit KopoGouKe ¢ pa3Mepamu
25 X 50 X 75 mm.

Yro6bl cobpaTh NPHEMHHK MaJjblX pa3MepoB, BOCHOJB3YHTECh pa-
MOYHOI aHTeHHOH# BMECTO aHTEHHOH KAaTyLIKH, a BMECTO CTaHJIapTHOrO
NEPEMEHHOTO KOHJEHCaTopa BO3bMUTe MHHHATIODHBIH MepeMeHHbIH
KOHJeHcaTop. MOHTaXX Hal0 BBLINONHHUTHL cOr/acHO cxeMme puc. VI.125.
Ec/im HexenaTelbHO NPHCOEIHHATb HAYUIHHKH K OPUEMHHMKY MaHKoOi,
MOXKHO CMOHTHPOBAaTb I HHX CIELHalbHBIE THE3[a.

2. BeclyeTo4YHbIH 2nEKTpOABHIaTENb
MOCTOAHHOTO TOKa

Heo6xonumele MaTepHasbL:

KarymKa sMalupoBaHHOrO MPOBOAA HJs HAMOTKH 3JieKTpoMar-
uutoB, g 0,256—0,4 mm (cM. Teker) .
JlaTyHHbm NPYTOK KPYrJOro ceyeHHd, Ql 6 mn IlJlHHOH 90 mm
He6onpmue noCTOSIHHBIE MarHHTHI (CM TeKCT) I
Ilap @& 50 mm M3 neHomaacra . . e e e e e
HepeBsinuas noicraBka 13 X 150 X 200 MM e
[InacTeHKa U3 NPYXUHHON ATy HK ToJMKHOI 0, 51 um8 X 45 un
[MnacTuHKa 43 npyxuHHO# sMaryHu 0,51 mm 8 X 16 mm
IlnacTuHka JUCTOBOH JaTyHH 'ro.umﬂﬂoﬁ 0,81 mm 13 X 19 um
Tpausucrop (cm. Teker) . . e e e e e
Ilanenvska Ansi TpaH3ucropa (Heo6GA3aTeNbHO)
Barapefika pas kapmansoro ¢donaps 1,5 8 . .
[lepemenHbiil pesucrop 5 xom . . . . . . .
KOHTAKTHBIE 8aKHMBl . + v « & & « o o o+ &
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Puc. VI.126. Jleranu GecHeTOYHOr'0 3JEKTPOABUraresiss NOCTOSHHOTO TOKa.

B naHHOM 3/IeKTpPOJABUraTesne OTCYTCTBYIOT IETKH HMJIH KOJIEKTOP.
Ponb mepeksiouaresisi 3JeCh BBHINOJHSIET TPAH3UCTOP. PacmnosoxkHTh
JleTaJi MOXHO Tak, KakK MOKasaHo Ha puc. VI.127.

HaroroBenne 3JeKTpOJBUraTeNs] HAJO HauaTh C Kapkaca JJIsi Ha-
MoTKH Karywku (puc. VI.126). Ilpopesn B meukax Kapkaca JOJIXKHEI 3a-
XOIUTb HEMHOI'O B IEHTPAJbHYIO JiepeBAHHYIO 6OJBAaHKY, TaK, YTOOHI
MOKHO GbLIO BDEMEHHO CKPENUTh HAMOTAHHYIO KaTYIUKY ABYMS KyCKaMH
npoBoJioKH. HaMorafiTe BOKpYT lepeBsHHOM GOJIBAHKH HECKOJILKO CJI0EB
TOHKOro KapToHa, a 3aTeM 900 BHTKOB IPOBOJAA sl HAMOTKH 3JEKTPO-
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Puc. VI.127. O6muit Bux MOAeNH 3JeKTPOABHUraTeNs
MOCTOAHHOTO TOKa.

marauToB. [opurcs nmposox soGoro auamerpa: or 0,25 mo 0,4 mm; mo-
CKOJIbKY KOJIM4€CTBO NPOBOZA B 3aBHCHMOCTH OT €0 JiiaMeTpa MeHsieTcs,
Jiydllle HaMaTbIBaTh NPOBOJ HENOCPEJCTBEHHO C KaTYyIIKH H He 3aHH-
MaTbCsA MOJACUETOM €ro TOYHOH IJHUHEL. [Jocje TOro Kak HaMOTaHO
900 BUTKOB, cenaiite netmo AIUHOH okoso 200 mm, CKPYTHTE ee H Ha-
MoTaiiTe eme 900 BUTKOB B TOM K€ CAMOM HampaBJeHHH. [HaMOTKy MOxKHO
NPOH3BOJUTL TOMECTHB KapKac Ha PYYHYIO ApeJab UJIH Ha TOKapHBIHA
craHok. CkpenuTe HAMOTAHHYIO KAaTYIUKY IIPOBOJIOYHBEIMH CTSKKaMH
U CHHMHUTe ee c kKapkaca. OOMoTafiTe KaTyIIKy JIGHTOH H YHaJHTe
NPOBOJIOYHHIE CTAXKKHU. IIpocBep/MTe B JepeBSHHOH MNOJCTaBKe OTBep-
CTHS ISl BHIBOJOB KaTYILIKU U NPHKJeHTe KaTyIIKy K MOACTAaBKe KJeeM.

3aTouMTe ONHH KOHEL JIATYHHOrO IPYTKa Kpyriaoro cedenus. Ilpo-
CBepJIMTE IO JHaMeTPy Illapa-poTopa oTBepcTHe auamerpoMm 1,6 mm.
IIpocBepauTe B Iiape ellie OJHO CKBO3HOE OTBEPCTHE, PACHOJOKEHHOE
HeprneHuKy/AspHO nepBoMy. JlMaMeTp 5TOTO OTBePCTHsl NOJKeH GhiTh
TaKdM, 4TOObl B HeM IOMECTHJIHCh HeGoJbllfe CTePIKHEBble MATHMTHI.
MarsuTtsl Takoro Tuma MOXKHO KYIHUTb B MarasuHax. [IpocBepJurte mo
yriaM W 1npoGeiiTe B ILEHTPe OTBePCTHA B IJIACTHHKE JIATyHH, IIpel-
HasHaueHHOH IJs HIKHEero noammnHuka. dopma BepxHero MONMIHI-
HHKa U (UKcaTtopa OCH poTopa MOKa3aHbl Ha ueprexe puc. VI.126,
ITpuxMUTe MONIIUNHMK CBEPXY K KaTyIIKe, NOMECTHTE IIap-poTOP Ha
OCb U YCTAHOBMTE HMXHUH NMONUIMIHUK TaK, YTOOBI POTOP Bpamajcs
B LleHTpe KaTyiuku. [locse Toro xak porop 6yjer NpaBUJIbHO YCTaHOB-
JIEH OTHOCHTENbHO KaTYILUKH, €r0 HYXKHO IPUKJEHTh K JaTYHHOH OCH.
BepxHuifl NOAIINNHUK TaKXkKe MOXKHO NMPHKJIEHTh K Karyuike. [lomBuxk-
HBIA (UKCATODP YAEPKUBAET OCh POTOPA B HYKHOM IOJIOXKEHHH U BMeECTe
C TeM NIIO3BOJISIET JIEFKO CHATb POTOP.

YcraHOBUTe Ha JepeBSHHOH IIOACTaBKe IIePEMEHHBIH pesucrop,
TPAH3UCTOP U KOHTAKTHBIE 3aXKHMbl M COEJUHHTE HX B COOTBETCTBHHU
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co cxemoil. CoeMHeHHs ¢ BBIBOJAMH TPAH3HUCTOPA MOXKHO OCYILIECTBHTh
HEMOCPeNCTBeHHO. Ec/M KesaTesbHO NMONPoGOBaTh HECKONBKO pas3J/iHy-
HbIX TPAH3HCTOPOB, Jyulle YCTAHOBHTb NaHENbKY /IS TPaH3HUCTOPaA.
Ha puc. VI.126 mokasana cxema mis n-p-n tpansucropa. B ciyuae
p-n-p TPaH3UCTOPA MOJAPHOCTL 6aTaped HAalO MOMEHSATb TaK, 4TOOLI
KOJLJIEKTOP TPaH3HCTopa OblI CBfI3aH C OTPHLATEJNbHBIM MOJIOCOM 6a-
taped. Eciy monspHOCTL He H3MEHHTb, TPAH3HCTOP MOXKET OBbITh IIO-
BpEeXJEeH.

[Tocsie OKOHUAHHS MOHTa)XKa MOXKHO HauaTh HCMBITAHHSA 3JIEKTPO-
nBuratens. Bo-nepBeix, y6enurech B TOM, YTO POTOP CBOGOJHO Bpalllaer-
cqA. 3areM MOCTaBbTe PYYKY IePeMEHHOrO Pe3NnCTopa B CpejHee I0JIO-
KeHue W MojcoenuHuTe Garapeiiku. [loaronkHuTe portop, U OH GHICTPO
HabepeT GOJbIIYI0 CKOPOCTE.

Peryiupys nepeMeHHBIH DPE3HCTOP, MOXKHO HAaHTH €ro Haujydllee
oJIoKeHHe.

B nanHoM c/ydae TPaH3HCTOP BKJIOUYEH IIO CXeMe ¢ OOIHMM 3MHUTTe-
poM. Mbl 3HaeM, YTO /1Sl NPABHJILHOH PabOThl TAKOH CXeMbl HYXKHO MO-
JlaTh HAMNpsXKEHHe CMelleHHs; H3MeHeHHe HMMEHHO S5TOro Hamp sAXKeHHs
3acTaBJsieT POTOpP Bpamarbcsi. Korja MarHuThl poropa HaxojsaTcs
noj MNPAMBIM YIVIOM K IJIOCKOCTH KATYIIKHM, CMellleHHe MOJaercs depes
KaTywKy L, OT HCTOYHHKA HaNpsKeHHs 3 6.

Yro6bl MOHATh HPUHLMN JAEHCTBUSA 3JEKTPOJBHUraTessi, MPeIroJio-
»KHM, YTO CEBEPHBIH IOJIOC POTOPHOrO MarHUTa HaXOAWTCH MOGIH30CTH
OT KaTywkd L, ¥ YTO TOK, NPOXONAINHMH IO UenH KoJjlekTop — 6asa
¥ uepe3 KaTyIKy, HMeeT TaKoe HalpaBJjeHHe, NPH KOTOPOM CO3laBae-
MOe UM MAarHuTHOEe IoJie TNIpUTAruBaeT MarHut. Korna maruur npuGiu-
’Kaercs K KaTyllke, OH HaBOLHUT B KaTyIKe L, HanpsokeHUe, yBeJHYH-
Balolllee HANpsKeHHe CMelleHHs MeXIy 3MHUTTepoM U 6a3oil. ¥YBesu-
UeHHOE HAmNpsiKeHHe CMeIleHHs 1aeT COOTBETCTBYIOLIee BO3pacTaHHe
TOKa KOJIJIEKTOpa, 4TO, B CBOIO OYepellb, YBeJIUYHBAET CHUAY, NPUTATH-
BAIOILYI0 MAarHUT (IO TOrO MOMeHTa, NoKa cesepHblfl mostoc (C) porop-
HOTO MarHuTa He YHAJHUTCS OT KAaTyLIKH).

TTocKOMBKY pOTOp NMPOAOJIK2eT Bpalarhbes, K Karyumke L, mpu6/u-
sKaeTCsA I0XKHBIH NOJIIOC MarHuTta. VaMeHeHMe NOJIAPHOCTH HAMP SAKEHHS,
HHAYIHPYeMOro B KaTyllKe L, BHI3HIBaeT CMeIleHHe IIPOTHBOIOJIOXK-
gHoro 3Haka. TOK Ko//eKTopa yMeHbIUaeTcs: H 3alHpaeT TPaH3UCTOP
J0 TeX TOp, TOKa CeBepHBIH IOMIC MAaTHUTA2 He NPUGIH3UTCS CHOBA
K Karywke Ly, TAe mpolecc HauHeT NoBTOpAThecA. IloTenmuomerp ciy-
JKAT JUIsi TOTO, 4TOOBl, Pery/Jupysl HanpsiKeHHe CMEIeHHUS, IOJNYYHThb
MaKCHMaJbHYI0O CKOpPOCTb pOTOpa.

KoHTponuHele BOnpoOCh!

1. Uro o03HayaeT TEPMHH «NOJYIPOBOJHUK»?

2. O6psacHHTe pasjuuHe MexJy NOJYNPOBOAHHKOM n-THIA M p-THIA.

3. Uem orunuaercsi cBoGOJHASA «ABIPKa» OT CBOGOJHOIO 3JeKTPoHa?

4. Kak Hyx®HO NOAKMIOYHTh Gartapel0 K p-n Nepexoly, 4ToOB Yepe3 Hero
NPOXOLHI TOKP
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5. T'me npumeHsieTcst AUOX?

6. HasoBuTe TpUH OCHOBHBIE YaCTH TPaH3UCTOPA.

7. UTO mNpPOHMCXOAHT B KOJJIEKTOPDHOH MLeNH TPaH3HCTOPHON CXeMHl, KOrna
B leNb SMUTTEPA NOJAETCs CUTHAJ NePeMeHHOro Toka?

8. B ueM OCHOBHOe pasjuyue MeXAy n-p-n B p-n-p TPaH3HCTOPaMHP

9. IloueMy oueHp BaxHO CJHEJHTb 33 MOJSPHOCTBIO Garaped npm cO6OpKe
TPaH3HCTOPHHIX CXeMP

10. HasoBute HamboJsiee pacnpoCTPaHEHHEIE CXEMBl BKJIOYEHHS TPaHSHC-
TOPOB.

29. ICTOYHUKKM MUTAHAA

HanpsixeHne MocTOSIHHOTO TOKa AJsl papHonpuemHukos. Ha awo-
IIBl 5JE€KTPOHHBIX JlaMIl PaJHONPHEMHHKOB HY2KHO NOAaBaTb Hampsxe-
HHe MOCTOSTHHOIO TOKa. B KauecTBe HCTOYHMKA NOCTOSIHHOTO TOKA MOXHO
MCIIOJIb30BaTh aHOAHBlE Garaped, ONHAKO MO HCTEUEHUH OIpefleneH-
HOTO BPEMEHH OHM HYXKJAlOTCA B 3aMeHe. Bo/BIIMHCTBO pajuonpuem-
HHKOB CIeJaHBl TaK, YTO HX MOXKHO BKJIOYaTh B OOBIYHYIO PO3ETKY
ceTH nepeMeHHOTo Toka. B 6/oKe NHUTaHHMA HanpsKeHHe [epeMeH-
HOTrO TOKa npeoOpasyercs B HampsKeHHe NMOCTOSIHHOro Toka. Ilnsa ertoii
uesy B GJIOKaX NMUTaHUS HCIOJb3YIOTCS BHIIPSMHTENH.

CeneHoBble BbiNpsiMHTenH. CelleH — 5TO  XMMHYeCKMH  3JIEMEHT,
Giarofapsi KOTOPOMY TOK B CeJ€HOBOM BBIIPSIMHTENE MPOIycKaeTcs
TOJILKO B OJIHOM HanpabJ/eHuH. Korja nepemeHHbI TOK MeHs€T Hamnpas-
JleHHe, IBH)KEHHE SJEKTPOHOB Yepe3 CeseHOBBHIH BHIIPSAMHTENb Mpe-
Kpauiaercs.

CenenoBbiil BonpsiMuteab (puc. VI.128) wusrorossen 3 HaGopa
CTaNbHBIX WWai6, MOKPHITHIX C OXHOH cTOpoHH ceneHoM. Illafi6el coGu-
paloT BMeECTe Tak, YTO BCe OHH OOpallleHbl NOKPLITHEM B OIHY CTOPOHY.

Puc. VI.128, J1Ba ceneHOBLHIX BLINPSIMHTENS Pa3HBIX
pasMepoB, BrinpsiMHTenn npeo6pa3yloT nepeMeHHbIH
TOK B ITOCTOSIHHHIH,
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Hanpawerue Nynscupyrowui
NEPEMEHHOED ITIOKA, noCmIRHHBIE MoK,

NPUNONEHHOE npoxodsuud
bINpAMUME N0 Yepe3 peaucmop
Hazpy3sxu
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Puc. VI.129. OpHononynepHoiHass cxema BBI-

NpSIMIEHHS HA CEICHOBOM BBLINP AMHTEJE. l'Iepe-

MeHHBIH TOK nNpeoGpasyeTcss B NyJbCHPYIOUIHH

nocTosiHHBIH TOK. TOK NMPOXOAUT B TeyeHHe IO-
JIOBHHBI KaxJOro IMepHOAa.

Ha puc. VI.129 nokasano, KaK BKJIIOYAETCA CENEHOBBIH BHIIIPAMU-
TeJlb B CXeMY C IIUTaHHEM OT CeTH NepeMeHHOro Toka. [lockonbky Takoir
BBIIPSIMHTEIb NPONYCKAeT TOK TOJABKO B OJHOM HalpaBJeHHH, depe3
Pe3uCTop HPOXOAMT NYyJbCHPYIOUIHHA NOCTOAHHBIA TOK. BhINpsAMmHTeNb
5TOrO THUNA HA3LIBAETCA OJHONOJYNEPHONHBIM, TaK KaK OH JaeT Io-
CTOSIHHBIH TOK B TeUEHHE NOJIOBHHBI HEPHOJA IepPEeMEeHHOro Toka. B Te-
YeHHe JPYroil NOJIOBHHHI NE€PHOJA TOK OTCYTCTBYET.

®duapTpanus MyJbCHPYIOLIEro NOCTOSTHHOrO ToKa. [lyabcupyromui
NOCTOSTHHBIA TOK, INOJNYYeHHBII Ha BBEIXOJE BBHINPSMUTENS, Heab3sl MO-
NaBaTh Ha aHOJ 3JEKTPOHHOH JaMIbl. AHOMHBIH TOK MEHs/ICS Gbl B 9TOM
caydae ¢ KaXIpIM HMITyJIbCOM INHTaoero Hanpsixenus. OT HCTOUHUKA
NHUTaHUA 3JeKTPOHHBIX JaMmIl Tpebyercsi, 4TOOBI OH- ZaBaJl HeH3MeHHOe
[IOCTOSIHHOE HanpsKeHHe.

[Tynbcupyomuii nOCTOSHHBIE TOK HEOOGXOIUMO CIJIafUTh M Cle-
JaTh ero TPaKTHYeCKH IIOCTOSHHBIM. [l 3TOH uesnu HCIosb3yercs
¢uabTp.

®uabTp COCTOHT M3 ABYX IOCTOSTHHBIX KOHJEHCATOPOB H OJIHOTO
pesucropa, BK/oueHHBIX 1o cxeMe puc. VI.130. KonpeHcaropsl uMeroT
emkocTb 110 20 mx¢h nau eme Gosbiue. [IpH mMpoxoxaeHHH TOKa yepes
(UIBTP KOHIEHCATODPHl 3apsKAIOTCA M HaKaIJIHBalOT GOJbILOH 3apsil.
Kak TonbKO TOK uepe3 BBIIPSIMHUTeNb INIpeKpaliaercs, KOHJIEHCATOPHI
OTJAI0T HAKOIJIEHHBIH 3apfAj, co3jaBasi TOK B Harpyske. Takum oGpa-
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Puc. VI.130. OpHononynepHOnHBEIA CeJleHOBHIH BHIN PSMHTENb H

cxema ¢uavtpa. Ilocne duabrpa, cOCTOSALEr0 U3 KOH I@HCATOPOB H

pesucropa, NyJbCUPYIOIAH NOCTOAHHEE TOK npeo6pasyercs B 4u-
CTO TNOCTOSIHHBIH TOK.

30M, KOHJEHCaATOpPhl IIOMOraroT IMOJaBaTb B CXeMYy paluoIpHEeMHHKa

IIOCTOSIHHBIA TOK.

Kaxnpiil pas, Korga uepe3 BHIIPSIMHTENb HIET TOK, OH NPOXOLHT
1 uepe3 ¢uabTp. s TOro ytoGbl YMEHBUINTh pe3KHe GPOCKH TOKa,
B (uabTpe HMeeTcs pe3ucTop. BJsarofaps HUCHO/NB30BAHHIO PE3HCTOPOB
H KOHJIEHCATOPOB B CXeMy PaAMONpPHEMHHKA MOJAeTCH HampsKeHHe

IMMOCTOSIHHOTO TOKAa.

Kpemuuepbie suinpavutend. ONHUM H3 NOCJAEIHUX NOCTHKEHHH
B 06/1aCTH MNOJIYTIPOBOJHUKOBHIX IPHGOPOB SBJ/ISIETCS HCHO/Nb30BaHHE

Puc. VI.131. HeGoaswoit

KPEeMHHEBHIH  BBHIIPSAMHTENb

cJIeBa M 3JIeKTPOHHas JaMma

CrpaBa pacCYMTaHbl Ha OJHY
H Ty Ke BeJHUYHHY TOKa.
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KPEMHHEBBIX JIVOIOB B KaUeCTBe BHINPSIMH-
TeJiell B HCTOUHMKAaX mnuranusi. Kpemuwe-
BHIl JUOJI COCTOHT U3 p-Ai TIEepeXojia, MOXO-
JKEro Ha p-n nepexol TpaHsucropa. Mare-
puan p-tuna obpasyercs noGaBJeHHEM K
KPEMHHIO HeOOJIBILIOTO KOJHYECTBA aJIio-
MHHHS, a Marephas n-THNa — MyTeM JO-
6aByieHHsa K KpeMHuIo pochopa. Ecau npu-
JIOXKUTb K IMONY HANpsiKeHHe IepeMeH-
HOTO TOKa, TO TOK 4epe3 [UOJ IOUIET B
OJIHOM HaNpaBJeHHH U He GyIeT Npoxo-
IUMTb B TIPOTHBOIOJIOKHOM.

KpeMmHHeBble  BHIIPSIMATENH  HMEIOT
MHOrO MpEeHMYLIeCTB TMepeA BHIIPSIMHTe-
JIIMH IPYTHX THIOB B GJlarofaps 3ToMy
WHPOKO HCnosb3yoTesi. K mpemmymect-
BaM KPEMHHEBBHIX BHIIPSIMATeNEH OTHO-
CATCS OuYeHb BHICOKHH KO3((dHUUEHT mo-



JIEHOro JefiCTBHS, MaJjioe NHajeHHe
HanpsKeHUs W MaJjble pasMephl.
Kpome Toro, momyJ/isipHOCTb KpeM-
HHUEBBIX NHOJNOB KaK BHIIpSMHTeNEH
OOBACHSAETC UX CIIOCOOHOCTHIO BHI-
npAMJIATE GOJbLIHE TOKH.

BoinpsmuTean Ha J1aMnoBbIX AHO-
jAax. JIByX3JeKTpOIHBIE 3JIEKTPOH-

HBle JIaMIBl, HasblBaeMble JIHOJIAMH

(puc. VI1.132), ucnonbsyioorcss B Ka-

YeCTBe OJHOMOJYIEPUONHEIX BhIOPS-

mutesnedd. B fuoae wumeloTcs mpsiMo-

HaKa/JbHBIH Katof u aHox. Hamps-

JKeHHe Ha BHIIPSIMHTEIb, HaMpsKe-

HHe HaKaja BeIIpAMJsiOmlell Jgam- Pre. VI.132. [IByxsnexkrpopHas
MBl, a TaKXKe HampsKeHHe HaKaJa SACKTPOHHAS JlaMmma.

Ui IPYTHX JaMIl paguonpHEeMHHKA

nojpaercsl ¢ cujgosoro TpaHcgopmartopa (puc. VI.133).

Bo BTOpuuHOII OOMOTKe o00pasyercsi mNepeMeHHOe HarpsikKeHHe.
Korna aHox nuona moJioxXUTeJeH, OH NMPUTATHBAET K ce0e 3JeKTPOHHI,
SMHTTHPYEMBblE KATOAOM. ODJIEKTPOHH TNPOXOAAT B JlaMIleé OT Karoja
K aHONY M JAajiee yepe3 oOMOTKy TpaHcthopmaropa. K katony oHH Bo3-
BpallalOTCA uepe3 pe3ucTop Harpy3kH. Takum o6pasoM, KaTOX siBJASIETCA
TMOJIOKHUTENBHBIM TOJIOCOM HCTOYHHUKA NHTAHHS, a BBEIBOJ BRICOKOBOJIBT-
HOH OOMOTKH TpaHchopMaTopa — OTPHLATENbHBIM ITOJIIOCOM.

Korza mnoJsisipHOCT HaNPsXKEHHS NEPEMEHHOTO TOKa MeHseTcs,
aHoJ| CTAaHOBMTCS OTpHUIATeJbHBIM, H TOK uYepe3 JiaMNy He NMPOXORHUT.
Tak kak TOK uepe3 JlamIly HPOXONHT TOJNBKO B TeUeHHE IOJOBHUHH Ile-
pHOAa, TOK MOJydaeTcss HyJbcHpyromuM. [1ybcHpYIOMUN TOK, MOJY-

TNynseupyrowud
nocmosHHbId moK

lNepemennsid
mox

b —

¢ + /-Iaepy.
~7278 Slamnobsid 309HbId
Y Guod V Y- pesucmaop
- - - -

Npamo- _
HaKkansHbId

Kamod

Puc. VI.133. OxHonoaynepHOLHHIH BBHINpSMHTENb Ha

JamnoBoM fuone. Korma aHoj nojoxuTteneH, OH NPH-

TAruBaer K ceGe 5/MeKTPOHH © KaToOAa, H yepes JaMmmy

npoxogut TokK. Korla aHom orpuuarteneH, TOK 4epe3
JaMny OTCYTCTBYET,
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YeHHBI C MOMOIIbIO OJHOIIOJMNY-
} NEePHOLHOI'0 BEIMPAMHUTENA, HeJb-

31 G6e3 OUIBTPAUHH MCIOJb3O-
BaTh JUI NHTaHUA LUened pa-

JIHONpHEMHHKA

JByxnonynepHojHsie Jammo-

E Bhle BblOpsMuTead. [lyabcamuu

Cunoboii TOKA, TMOJYYEHHOTO C IIOMOIIbIO
mparepopmamop OJIHOIOJIYIEPHOLHOTO  BHIIPSIMHU-

Tesid, TPYAHO CIVIaJUTh, IOTOMY

YeaoBHoe o603HayeHHe casosoro 110 B T€UCHHE ONHOIO IOJMyNEpHO-

TpaHc(opMaTopa ¢ JAByMs BTopuunbiMm A4 TOKA HeT coBceM. PUIBTP n0J-

06MOTKAMH KeH o6ecleudTb TOK B TO Bpe-

Msd, KOTIa BBHIIPSIMHTENb He pa-

6oraer. Uacrto HKCNONB3YIOTCA BHIIPSMHUTENH, KOTODHIE BBHIIDSAMISIOT

o6a moJynepHoja nepeMeHHOrO TOKAa M TEM CaMEIM CO3JaloT Gosiee paB-

HOMepHBIHl TOK B Harpyske. Takue BBHINPSAMHTENH Ha3BIBAIOTCS JABYX-
[OJIyNePHOJHBIMH.

DJIeKTPOHHAs JlaMna JJig JBYXIOJYIEPHOIHOTO BHIIPAMUTENA Npel-
cTaBJ/1sleT co6Oi ABa Jyola, MOMELIeHHble B OJMH CTEKJISHHBIH GaJsljIoH.
BrinpsiMurens pagvonpHeMHHKA OOBMHO JIOMKEH JaBaTh aHOMHOE Ha-
npskenve 250 ¢ unu Beie. BrICOKOBOJIBTHAas BTOpHYHAs OGMOTKa
TpaHcopmaropa HMeeT OTBOJ B cpenHedl Touke. Kaxnas moJioBHHa
o6MQTKH co3faeT HanpsikeHue 250 a.

B IBYXIMOZHOH Jamme MMeeTcsl JBa aHOAA M IBa IPSMOHAKAJbHBIX
Katofa. OnMH aHOX COeNMHEH C OJAHHM KOHIIOM BBEICOKOBOJIBTHOH 06-
MOTKH, a apyro#t — ¢ apyrum (puc. VI.134 u VI.135).

Korna aHox !/ nosoxKuTeneH, OH MPUTATHBAET 3JEKTPOHH C KaToxa
U TOK IIPOXOIMT Yepe3 3Ty yacTb JaMmiel. Koria nojsipHOCTb Hampsixke-
HHSl TepeMeHHOro TOKa MeHsercsl, aHoJ / CTaHOBHTCS OTPHILATEJbLHBIM,
a aHoJ| 2 — TOJIOKHUTENbHEIM, Temepb TOK NMPOXONHUT 4yepes3 aHOX 2 M3
cpenHell TouKH oOMOTKH. Uepe3 CPeNHIOI0 TOUKY TOK BCErAa MPOXOJUT
B OHOM H TOM e HamnpasJ/ieHuu. VIMIyJIbChl TOCTOSTHHOTO TOKA B pesH-
cTope HarpyskH nokasasel Ha puc. VI.136. Tok Teuer moutn Bce Bpems,
OlHAKO (PUIbTpanusl TO-NpeXKHEMY HeoOXoauMa.

PuabTphl € APOCCEbHOH KaTyWKOW. 3HAUUTENbHO JIYUILHMH Kaue-
CTBaMH o6JiafaeT (UJILTP, B KOTOPOM BMECTO PE3HCTOPa HCIIOJb3Yercs
IpoccenbHasl Kartymka. Jlpoccesb MOXOXK Ha TpaHCHOPMATOp € OXHOM
06MOTKOH. OH CONEepKUT MHOTO BHTKOB ITPOBOJIa, HAMOTAHHHIX Ha COG-
pPaHHBIA H3 CTaAbHBIX IIACTHH cepleyHHK. [lpoccenb objamaer Jyu-
IIUMH KauecTBaMH, YeM PE3HCTOP, IOTOMY 4YTO OH OOecleuuBaeT Jyu-
1yi0 GUIbTPALHKIO U B MeHbIIeH CTeNneHU CHUXKAeT HaNpsKeHHe Ha BhI-
xome Boipamurens (puc. VI.137).

HpoccenbHasi KaTyllKa CTPeMHTCSl TONAEPXKaTb NOCTOSIHCTBO MpPO-
TEKaIoIlero uepe3 Hee TOKa. Ee MOXKHO CpaBHHUTH ¢ MaXOBHKOM J[BHTa-
Teslsl, KOTOPHIH TONNEpKUBAaeT TOCTOSTHCTBO CKOPOCTH BpalleHHs.
Jlpoccesb cnocoGCTBYET CIVIaXKMBaHHUIO MYJIbCHPYIOUIErO MOCTOSHHOTO
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Cunobod
mpancpopmamap

~1278

) Pesucmop
Hazpysxu

§: A
66 <<<—<‘<44_-*2

Puc. VI. 134. Korma aHom [/ noJjoxurteseH,

anof, 2 orpuuaTened. DJEKTPOHH NPOXOAAT C

KaTona K aHony / W BO3BpaIlaloTCs yepe3 cpel-
HIOI0 TOUKY TpaHcdopmaropa.

5

CL. -~ J]

Puc. VI1.135. Korma aHom 2 mosoxuTeseH,
2JIEKTPOHBI IPOTEKAIOT Yepes Hero W jaJee yepes
CpeJHIOI0 TOUKY Tpanchopmaropa. Brimpsimie-
HHe TOKa NMPOUCXOJHT B TeuyeHHe OGOMX moJy-
[epPHOAOB IIePEeMEHHOr0 TOKa.

JAWANNAAAA
VARV

lepemennoe Hanpa- Nynveupyrowee

wenue Ha nepbuynold HaAnpawenue
obmMomke mpancpop- Ha Bsixode
Bsinpamumens

mamopa

Puc. VI.136. KpuBble HanpsxkeHUs Ha
BXOJe M BBHIXO[€ JIBYXNOJYNEPUOLHOIO
BHIIP IMHTEN S,
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Puc. VI.137. [ByxnoJaynepuoiHH# BHIIPAMHTENb C OQHJIABTPOM,

Jnsa ¢uasrpanMu NyJbCHPYIOLIEr0o [OCTOSHHOIO TOKa HCNOJb=

syercs GHJIBTP, COCTOSIMHE M3 APOCCEJbHOH KaTyWKH M JBYX
KOHJIEHCaTOPOB.

toka. Kak /mofas japyras Karyiuka, JApocceslb NpeACTaBJaseT CoGo#
HHAYKTHBHOCTb, B HCTOYHHKAX NHUTaHMA HCHOJB3YIOTCA JPOCCEH,
UMeromye WHAYKTHBHOCTE OT 4 10 30 en.

Jsia  JBYXNOJNYNEPHOJHOTO BHIIPAMHTENS GHILTD MOXeT ObiTb
MeHbIlle, YeM JJIs1 OXHONOJyHepHoaHoro. KoHleHcaTOpel B HEM MOTYT
AMeThb MeHbIHe eMKocTH. OOBIYHO HCHOMb3YIOT KOHAEHCATOPbl eMKOCThIO
20 mxg.

MHTEPECHBIE CAMOJEJIKU

1. MCTOYHHK nMTaHHA C OQHOMONYNEPHOAHEIM
CEJIEHOBLIM BLINPAMHTENEM

HeobGxonumble MarepHalsbl:

Jluer cranm tonmuuoi 0,81 mm 130 X 75 mm . . . . . . ..
Cuanosoit tpanchopmatop (Tp), nepBuque HanpsixeHue 127 g,
Bropuunoe 125 8; o6bMorka Hakana 6,3¢ . . . . . . . . .
CeneHoBH#i BHOpaMATEas HAa 50 ma . . . . . . . . . .
dnekTposuTHYeckKuil KoujeHncatop 20 mxgp, 150 8 (Cl, 2)

Pesucrop or 33 no 100 om, 1 8m (R1 e e e e e .
Pesucrop 10 xom, 5 em (Ry) . e e e e e e e e e e
Pesucrop 20 xom, 5 8m (Rg) + v « o ¢« ¢ v 0 o o v o o o
Tym6nep (He06f3aTENBHO) . . « « « o o o o e e e e e
KonTakTHas NjaHKa Ha 4 KOHTAKRTA . . « « « « 4 + « o o+ &

KonbueBasi pe3uHoBas NpPOKNagka nuameTpoM 9,6 m . . . .
layp nuTaHMs € BHAKOH . . . . . . . . . . . . . « ..

I[aHHbIﬁ HCTOUYHHK MHTAHHUA COIEPXKHUT MEHbIee UYHCI0 lneranel u
npoie B U3rOTOBJCHHH, 9E€M 6/10K MUTaHHS C JBYXINOAYNEPUOAHBEIM BbI-
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Puc. VI.138. Opuononynepuonnbiii ceseHoBHI BBIND MU~
TeJb A/1i MHTAHUS OLHO- ¥ JBYXJAMIOBLIX NPUEMHHKOB.,

Boinpamumens

Cxema
Q
| B hl
| Npubrusumens- |
Hoe nonowenue |
| eunoboeo mpawc- |
| @opmamopa |
Npubnusu- | olel
menLHoE e 4
nosowenue
Bonpamu- N r———
menn \p |
\_—-—,
 _ -
OmBepemue ¢ 9,5 dns
85180008 Kvondencamopa @
u pesucmopa \lr
75—

Yepmex waccu

Puc. VI.139. Cxema u maccs opHonosynepuoaHoro
CEJICHOBOTO BEIND IMUTEJ A1,
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npAMuTeseM. Ero BHIXOAHO{I MOLIHOCTH JOCTATOYHO JJISl TMHTAHUSA JilO-
60ro U3 pagUoONpPUEMHUKOB, OMUCAHHBIX B NPEABAYILKX IJ1aBax.

PaamMerbTe sinct cranau B cooTBercTBUH ¢ puc. VI.139 u npocBepsute
HyKHble oTBepcTHs. COrHHTE JIMCT ¢ OOOMX KOHUOB IO NYHKTHPY Ha
yros 90°. BeraBbTe B OTBepCTHE ILIACCH PE3HHOBYIO MPOKJAJKY JUAMET-
poM 9,5 mm. CMOHTHDYHTE CeNeHOBLIH BBINPSAMUTENb U CHJIOBOH TPaHC-
topMaTop B MecTax, yKasaHHBIX Ha pucyHke. OTBepcTHSl /st KpemJe-
HHS TpaHcdopMaTopa W BHIIPSAMUTENS] HAJO NPOCBEPJUTH B COOTBET-
CTBHH C MOHTaXKHBIMH OTBEPCTHAMM Ha 3THX Jeransax. CMoHTHPYiiTe
konjencatopel Cy u C, U pesuctopul Ry, Ry U R3 c HUXHell crTopo-
HBl [IACCH W TPOINYCTHTE BHIBOABI OT HUX 4Yepe3 OTBEPCTHE C Pe3H-
HOBO# MpoKJaakoi. Pe3ucTop R; CIyXHUT TOIBKO /1S 3allUTHI CeJIEHO-
BOTO BHIIPSIMUTE]SI OT IepeHanpsXKeHUH Ha KOHAEHCATOpe H MOXKET
uMeThb cornporuBienue ot 33 a0 100 om.

YKpenuTe KOHTAKTHYIO IJAHKY U TPHCOEAMHHTE K HeH BBIBOIHI
HCTOUHHMKA MUTAHUS, KaK N0Ka3aHo Ha cxeMe. IlomeTbTe KOHTAKTH TaK,
yTOGBlI M3BECTHO OBLIO HANpsiKEHHe MeXAY KaxAOH napoifl KOHTaKTOB.
Bxiiouath HampsikeHHe CEeTH B 3TOM HCTOUYHHKE MUTAHUS MOXKHO JHGO
HEIOCPEACTBEHHO C TOMOIIBIO BHUJIKH, JHGO C IOMOLIBIO JOTOJHHUTENb-
Horo TyM6sepa. a5 ycranoBku TymOiepa Hajlo B GOKOBOH CTEHKE IaccH
MPOCBEPJIUTb OTBEPCTHE AuaMerpoM 9,5 mm U NONCOENMHUTL TymOiep
MeXJy TpaHc(OpMaTopOM M NPOBOAOM, MAYLIMM K Bujke (puc. V1.139).
IMoncoexunuTe MpoBox ¢ BUJAKOH K TpaHchopmaropy. Ha atom msroros-
JIeHHe BBINPSIMUTENS 3aKaHUUBAETCH.

2. [lByxnonynepHoaHbIH BbINPAMHTENb

Heo6xoxumble marepuaJbl:

CunoBoit Tpanchopmarop (Tp) (o6MoTKa 450 8, 50 ma; o6MoTKH
56 m1 638 ...

JlpoccenbHas Karymka 6 eu " 50 Ma e e
Konpnencarop s/1eKTpONHTHYECKH It 20 mxo, 450 6 (Ci, C) ..
KonneHcatop 3/eKTpPOJUTHYECKHH 4 ,wcd? 450 8 (Cg) . . . .
Pesucrop 20 xom, 10 6m . . .
BruinpsaMuTenbHad Jamna (Kex—xmpox—x) THDa 5H4C e e e e
JlaMnoBasi MAHEIb . . . ¢ & v & v o v v v e e e e e e e
Tym6aep ONHONOMIOCHBIH . . . . e e e e

PesunoBas koJsbleBas npox.nanxa ®95 .
PesunoBas kKoabuleBas mpokJaagka @13 um . . . . . .
Kycox rtekcronuta 3 X 59 X 126 mm . . . . . . .
3akuMel . . . .
Olnyp nuTaHus ¢ BHIKOH . . e e e e e
Jlucr craau rtoamunoi 0,81 mm 150 X 180 mm . . . . . . .

bt U1 ot pet et et et DND e DND e

PasmerbTe JMcT cramu B cooTBeTcTBMH c puc. VI.142 m mpocsep-
JuTe HyKHble orBepcTHs. CorHuTe Kpas JINCTa [0 NYHKTUPY Ha yroa 90°,
CMOHTUDYHTE APOCCENBHYIO KaTymKy M CHJIOBOH TpaHchopMarop
B MecTax, NIOKa3aHHBIX Ha PUCYHKe, ¥YcraHoBuTe TymMOsep B OTBEpCTHE
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Puc. VI1.140. [pyxnoaynepu- Puc. VI1.141. Bux ma MOHTax
OIHBIH BHINPSMUTENb, B KOTO- BHINPSAMHTENAS C HUXKHell cro-
POM  HCHNOJNB3yeTcA  CHJOBOH POHHl [WACCH.
TpaHcpopmMaTOp H KEHOTPOH.
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Puc.

VI1.142, CxeMa H waccH IBYXIOJYIEPHOLHOTO

BRLINIPD AMUTEN A,
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9,5 mm B nepenHell creHke maccu. CrenaliTe KOHTaKTHYIO NJIAHKY U3
KYCKa TEKCTOJINTA, YKPENUTe KOHTAKTHHE B3aXKHUMbl M IPHKPENHTE
NJIAaHKY K 3aJHell CTEHKe IIAacCH. ¥ CTAHOBUTE C HUXKHEH CTOPOHHI 11aCCH
9JIEKTPOJIUTHUECKHE KOHIEHCATOPB W JiBa pe3ncTopa.

BrinonHuTe coenuHEHHMA MeXIy JeTajisiMH, KaK IIOKa3aHO Ha CXe-
Mme. JIBa pesucropa, COeIHHEHHBIE IIOCJENOBATENbHO, CHYXKAaT MLJIf
NOJyYeHUA Ha BBEIXOJE INOHHKEHHOTO INOJIOXKHUTENbHOrO HalNpsiKeHUs
¥ IUIs TIONNEP:KAHUS IOCTOSIHHOHN BEeJHUYWHB HaNpsiKeHHsl Ha BHIXOJE
BHIIP IMUTEJsA, KOTOpoe 6yaer paBHO mpubausuteasHo 200 g. ITockonb-
Ky IOCJEeN0BaTeNbHO BKJIOYEHHBIE PE3HCTOPHl HUMEIOT OXMHAKOBHE CO-
NPOTHBJIEHHSA, HaNpsKEHHE MEXKAY TOYKOH HX COeIMHEHHs W OTpHua-
TeJqbHOH HHOH Gyzer mpubausuressHo 100 6. Crenaifite Ha KOHTaKT-
HOH IJIaHKe METKH, [O3BOJIAIOUME JIETKO passivyaTh BBIXOJAHBIE HamNps-
JKEHHS BBIIIPAMHTEJIS.

KoHTponbHble BONpOCHI

1. INoueMy m/ifl MUTaHUS PagMONPUEMHHUKOB HYKHO HANpSKEHHE TOCTOSH-
HOro TOKa?

2. Kakoe HanmpsxeHHe MoOJyuaercss Ha BHIXOJAE OLHONOJYNEPHONHOIO BHI-
apAMUTEN?
. KakoBo Hasnauenne duabtpa?
B ueM 3ax/wouaercs poJb KOHJAeHCaTopa B QHIAbTPE?
. [NoueMy B PuABTPax HCHONB3YIOTCH 3JEKIPOJHTHUECKHE KOHIEHCATOPHI?
. Kak HaspBaloTcs 3JeKTPOAHB JaMIOOBOro jpuonar
Kak HasbiBaeTcs BHIIPSAMHUTEN b, B KOTOPOM HCIIOJbL3YETCS TONBKO ONMH

No ok oo

Juoxn?

. O6bsicHUTE NpPeuMyLleCTBa JBYXMNOJYNEPHOLHOrO BEIIPSIMHTENS
CKOJIbKO AHOLOB HYIKHO AJSl ABYXNOJYNEPHOAHOrO BBHIIPAMHTENA?
Jns wero cayxku1l apoccenb B (uaAbTpe?

Sow

30. MEPEAAYA PAOMOBOIJIH

Papnocurnanbl. Bhille MBI NMO3HAKOMMJIMCH C OCHOBHBIMH IPHH-
[UIIaMH npUeMa pajavocursasoB. [lepefizem Temepb K Bompdocam, Kacaro-
IuMesl Tepenaud paguoBosiH. OCHOBHBIMM y3JlaMH TepeaTydka fB-
JISIIOTCSl TeHepaTop BBLICOKOH YacCTOTH,, MCTOYHWUK NUTAHUS W aHTeHHa.
Kak nokasaHo Ha cxeme puc. VI1.143, reHepatop BBICOKO! 4aCTOTHI CBsi-
3aH C aHTEHHOH, H3Jyuvarollell CUTHa/bl B IPOCTPAaHCTBO.

Yacrorel Bbiie 15 Key Ha3pIBAIOT HHOTAA PajgHOYaCTOTAMH H3-33
TOrO, UTO OHU IPHUMEHSIOTCH Il Nepefaud paluOCHUTHAJIOB.

Becy pmanason paavouactoT JenaT Ha GoJiee Y3KHe [HanasoHbi,
HanpuMep, Tak:
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YacTorTa

Or 15 5o 30 key

Or 30 mo 300 key

Ot 300 po 3000 key
Ot 3 po 30 Mey

Ot 30 mo 300 Mey

Ot 300 no 3000 Mey
Ot 3000 mo 30000 Mey

HauvMenoBaHnwue

CBepXIJIMHHBE BOJHE
JInuHHBIE BOJHEI
CpepHue BOJHE
Koporkue BOJHBL
MeTpoBEle BOJIHB
JleuuMeTpOBLIE BOJIHBL
CaHTHMETPOBbIE BOJIHBI



AHmenna

Puc. VI.143. OcHOBHBHIMH y3JaMH

NepefaTynKa ABAAOTCA HCTOUHUK NH- | yomoon o lengpamop
TaHHU$, T€HEPaTOpP BBLICOKOH 4acTOTH H numasun Beiconod
aHTEeHHa. yacmomst

ITo cymiecTBy Bce paaMOCHTHAJB! CyKaT JJist CBA3U. JlJisi mepeHoca
TpebyeMoli HHGOPMALUMU HCIOJL3YIOTCA PaJMOCHTHAJBI Pas/JHYHOro
poma. Mbl yXe 3HaeM, 4TO JJf Iepelaud 3BYKOBBIX YaCTOT HCIIOJb-
3YIOT aMILIUTYAHYIO WM 4acTOTHYIO MoxyJasuuio. Elie ogHuM crnoco6om
nepefauy HHGOpPMaUUH ABJASAETCA NPUMeHeHHe Koja Mopse. 3aMblKanus
TenerpadgHOro KJioua, OCYLIECTBJsieMble 4epe3 COOTBETCTBYIOIIHE HH-
TepBa/ibl BPEMEHH, CO3JaloT CHTHaJBl, NOKasaHHble Ha puc. VI.144.
Taxkue cursanel HasbBaloT TeslerpadueIMu. Te/leBU3HOHHBIE H oTOTE e-
rpadHble CUTHaNbl NPENCTAaBAAIOT cO60H APYrHe BUIBI CUTHAJOB, MC-
MOJb3yEMBIX JJisl Nepefiaud HHbOPMaUMH.

BoaGyxpenue kogeGanuit. OnquuM U3 TpeGOBaHMH K paauoriepenar-
YUKY sIBAsieTcsl BO30YKJIeHHe KoJeGaHHH DajHouacTOThl C IIOMOLLBIO
reseparopa WM aBroreHepatopa. Cxema renepaTopa Coliep:KHT KoJseba-
TeJbHbIH KOHTYp, 0OpasoBaHHBIH KaTymkod L M koupeHncaropom C
(puc. VI.145). Eciu 3apsaauTh KoHJeHcaTop, T0 OH OyIeT paspsakaTbes,
co3/aBast MOTOK 3JEKTPOHOB, NMPOXOJALIMX Yepe3 KaTYyIUKY K MOJIOKH-
TeJIbHO 3apsiKeHHOH N/1acTHHe Konjencaropa. Tok, nmpoxons no kaTyu-
Ke, CO3]1aeT BOKPYT Hee MarHuTHoe moJjie. Korja MoToK 3JIeKTPOHOB HC-
CsIKaeT, MArHUTHOE MOJIe KAaTYIIKH CXKHMAeTCsl U B KaTYIIKe BO3HUKAET
NPOTHBO- 3. A. C., Illepe3apsiiKaiwouiasg KOHJEHCATOP € IPOTHBOIOJIOXK-
HOH MOJISIPHOCTBIO. DHEPTHsl CHOBA 3amacaeTcsi B KOHJEHcaTope, moc-
Jie Yero MoBTOPseTcs LMK/ paspsilla yepe3 KaTYLIKY HHIAYKTHBHOCTH.

J1BixeHHe 3/1eKTPOHOB B LC-KOHTYpE TO B OfHOM, TO B JPYroM Ha-
NpaB/eHHH CBHIETENLCTBYET O CYLIECTBOBAaHUM B HeM KoJsleGaHu#. Yac-
TOTa KoJieOaHHUil onpesiessieTcsl BeJIMYMHAMH eMKOCTH U WHIYKTHBHOCTH.
Kak Mbl yxKe 3HaeM, ee MOXKHO HOJCUHTATh 10 BopMyJie

1
F=oyiz

Kone6anus B LC-KOHTYpe NPOAO/KAINCH OBl GECKOHEUHO HOJITO,
ecJi OBl CONPOTHBJIEHNE B KOHTYP€ PaBHSIOCh HYJI0. ITocKo/bKy B Kax-
JIOM KOHTYpP€ MMeeTCs1 HEKOTOpPOe CONPOTUBJIEHHE, KOleGaHusl GBICTPO 3a-

Puc. VI.144. Touku u THpE, IPELCTaB- Boicexas
asiomue co60i CHrHanbl MeXKAYHApPOL- yacmoma
Horo koja Mopse. OHH mnoayuyawTcs
0pH DpepHBaHWM He3aTYXaloMHKX BHI-
COKOYaCTOTHHIX  KoJeGaHHu.
Tupe Toyxa
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Puc. VI.145. B napaanenprsom LC-
KOHTYype 3apsj] ¥ Paspsj KOHIEHCATO-
Cungeouda /\ Pa NPOUCXOAMT IO CHHYCOHAANBHOMY
3aKOHY.
4

1 nepuod

TYXaloT, I03TOMY /s NOANepIKaHHSA KoJeOaHUH HYKHO HCIOJb30BaTh
Kakoe-JIH60 JOTMOJHUTENBHOE YCTPOHCTBO.

Feneparop ¢ HacTpPoeHHbLIM aHONOM H ceTKOH. B cxeme ¢ mosioxu-
TeJbHOH o6GpaTtHO# cBsisbio (puc. VI.146) Hesatyxaromue KoJeGanus
TOJIyYaloTCsl € TMOMOLLBIO 3/1eKTPOHHOH Jammel. Yepes KaTyiiky o6par-
HOH CBASM SHEPTHs CHOBA NOJAeTCsl B LENb CeTKH, H B LC-KOHType
BO3HHKAIOT KoJsieGauusi. DToT LC-KOHTYD HAa3BIBAIOT KoJieGaTelbHBIM
KOHTYPOM.

Ilpu BKJ/IOUEHHM NHUTAHHUSA CXeMbl aHOAHBIH TOK CO3JAeT MarHUTHOe
noje B Karyuike oOpaTHOH CBf3H (BKJ/IOUEHHOH B aHOIHYIO Lemb).
DT1o MarHuTHOe noJie BO30OyJaeT TOK B CeTOYHOH Karymike. [lomaua
SHEepPTUH U3 AHOJIHOH LeNH B CETOYHYIO MNPUBOJUT K BO3HHKHOBEHHIO
reHepauud. UTo6bl NOJYUYHTh TeHepaluio, BaXKHO MPAaBHJIbHO CBA34Thb
Mex1y coGoll aHOJHYIO B ceTouHYI0 KarymkH. O6paTHasi CBA3b NO/DKHA
10 YacTOTe U ¢a3e COOTBETCTBOBATh KOJeOaHUSM, BOSHUKAIOIUM B LeNH
ceTku. Ecin Kosebanus B cxeme He BO30YXKIAlOTCSl, HYXKHO MONpP06O-
BaTb IIOMEHSITh MECTaMH BbIBOJBl OJHOH H3 KaTyIUekK.

OueHb BaXKHYIO pOJb B paboTe IeHepaTopa MIPAlOT KOHJIEHCATOD H
pesucTop, BKJIOUeHHble B LenH ceTKH. OHM CO3JA0T aBTOMaTHYeCKoe
cMelneHde pafouell TOYKM SJIEKTPOHHOH JiaMIbl M OGECIIEUHBAIOT ee
a¢dekTHBHYIO pabory.

19 o/gzz%%g Anodwas
- Hazpy3xa
cbasu 24
CemoyHbIl

KoHEHCamop Puc. VI.146. OcHoBHas cxeMma

re’Heparopa C HAaCTPOEHHBIM

o e o
St — ——

L aHOAOM Hu ceTKoi. Yactora Ko-
T ne6aunuit onpenensieTcs BeJHUM-
N | ° Hamu L u C.
—_— - +
Koneba- Pesucmop
me/bHsId ymeyKu
KOHMYp cemxu
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Pesucmop
ymeyxu cemxu

KonebamensHbii
KOHmYp
—_— 89
dpoccens
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Ly
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obpamnod
clazu

Puc. VI.147. TpexToueuHblll rexeparop c
HHAYKTHBHOH o6partHo#i cBsA3blo. OGpart-
Hasl CBfA3b OCYLIECTBJACTCS 32 CUET NMOAauH
SHEPTHHU U3 aHONHOH WeNH B HeNb CEeTKH
Nnpu NOMOIKM HHAYKTHBHOCTH. Ilenp 06-
paTHOll CBfI3W BHIIeJNEHA XUDHHIMA JIH-
HUAMH. Ly u C, 06pa3yloT KOHTYp reHepa-
TOpa, a L, — yacTb KaTylWKH HHLYKTHB-
HOCTH, 4Yepe3 KOTOPYIO OCYIILeCTBJisleTCs
o6paTHas CBs3b C aHOia Ha ceTKy. Cp —
pasjenuTeNbHBHIH KOHIEHCATOP, He AO0my-
CKaoIWUH nomnajaHusa MOCTOSIHHOM  co-
CTaBJflOIMIe aHONHOTrO HaNpsKeHUS Ha
CeTKY.

TpexToueunblil reHepaTop ¢ MHRYKTHBHOH oGpartHoii cBa3blo. Cyue-
CTByeT MHOIO Pa3JHYHBIX CX€M [eHePaTopOB HAa 3JEeKTPOHHBIX JaM-
nax. B GosibIIMHCTBE c/ydyaeB OHH PasNUYAIOTCH CIOCOGOM IIOfAYu OG-
parHoii cBs3u. Ha puc. V1.147 nokasaHa cxeMa TPeXTOUEUHOTO TeHe-
patopa ¢ HHAYKTHBHOH o6paTHOil cBfisbio. OT mnpegbAyiiedl cXeMbl
OHA OTJIMYaercs JIMIIb TeM, YTO B Hell HCIOJb3yercsl TOMLKO ONHA Ka-
Tyulka HHIYKTHUBHOCTH, Y KOTOPOH HMeeTcs OTBOJ, CBSI3aHHLIH C KaTo-
noM. Yacrora koseGanuii, BO30yxKAaeMbIX B reHepaTope, Ompelessiercs
BenuunHamu L u C.

Cnenyer mOMHHTBH, YTO TOK, NPOXOASAIIUI B aHONHOH LENH, IpoO-
XONHUT TaKXe W B lIeNH KaToja. DJIEKTPOHBI, NPOXOMslline Uepe3 aHof,
JO/KHEI BO3BPaTHTbCSI K KAaTOLY 4Yepe3 KaTONHYIO YacTb KAaTYILKH.
BenenctBue 3TOr0 uYacTh KAaTYLIKH, pacnojioxeHHasa Ha puc. VI.147
‘HHXKe KaTOJIHOrO OTBOJA, BO30YXKIaeT B HENH CETKH TOK U obecreyw-
BaeT HeOGXOJAUMYI0 OGpaTHYIO CBfA3b. BMeCTO 3JIeKTpOHHO# JaMmbl

Puc. VI.148. TpexrtoueuHrllt reHeparop
C HHAYKTHBHON o6paTHO#l CBfA3biO, BHI- 4 3

OJIHEHHBIA Ha TpaH3HCTOPE. = L3 y 2 %
[}1
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Puc. VI.149. Kpucraan kBapma pasme-
maeTcss MeXAY JBYMS MeTaJIHYeCKUMH
naacTuHkamu., PesonancHas yacrora 3a-
Kpuemasa  BUCHUT OT TOJLIMHBEI KPHCTadna, ToJCThe
KBapya KPHCTaJJIbl HMEIOT MEHBINYI0 PE30HAHCHYIO
4acToTy, a3 TOHKHe — 6oJjiee BBICOKYIO.

Memannuyeckue
nAACmUHKY

MOXHO HCNOJb30BaTh TpaH3ucrop. CxeMa TPeXTOYEYHOTO TPaH3HCTOP-
HOTO TreHeparopa € UHAYKTHBHOH 0OpaTHOH CBfI3bl0 IOKa3aHa Ha
puc. VI.148. LC-xkoHTyp ocraercsi Ge3 uaMeHeHUH. Hanpsikenue koa-
JIEKTOpA, MOMajasi Ha 4acTb KATYUIKH KOHTYPa, BO36YXKJaeT B lenH
6asel TOK, MOANEPIKUBAIOMUE KoJieOaHUSI B KOHTYpe.

Ieneparop ¢ kBapueBoil crabuausauueii yactotTol. [Ibe3oasnekTpu-
yecKuil apeKT B KpHCTadIax yxe Obul omucaH B § 9. Mul ysmasm,
4TO, €CJIM K IPOTHBOMOJIOKHEIM TPaHSIM KPHUCTa/lia [PHUJIOKHUTL Mepe-
MeHHOe HanpsiKeHHe, B HEM YCTAHOBATCH MeXaHHUECKHe KOJeGaHHS.
Korma yacrora HanpsixkeHUs COBNAjaeT C YaCTOTOH MeXaHUYEeCKOr'o pe3o-
HaHCa, aMILIUTYJa KoJeGaHuil CTaHOBUTCA OdYeHb Gosbuiol. Takue Kpu-
cTaJIIbl MOXKHO HCIOJIB30BaTh B ¢xXeMax aBroreHeparopoB. OHH obecre-
YHBAlOT OYeHb BEICOKYIO CTAOUJIBHOCTb YaCTOTHI U OYEHb MKeJaTelbHbI
B cxeMaX, Ille pabora BeleTcsl TOJBKO Ha OJHOH 4acToTe.

Tum cpesa Kpucra/yia KBapla Y TOJILIMHA MaTepuana ONpeAesiorT
4acTOTYy €ro MeXaHH4ecKOro pe3OHaHca, KOTOpas Has3blBaeTcsl OCHOBHOMH
yacrotoii. Kpucranan kBapia MoxeT uMeTh pasmepsl okoJio 10 X 10 um
u TonuHy MeHee 0,1 mm. Ero noMemaror Mexny AByMS MeTaJlnde-
CKMMH TJIaCTHHKaMH B KpucTamiogepxarene (puc. VI.149), Ilnacrun-
K¥, HasblBaeMble 3JIEKTPOJAMH, CJlerka KacawoTcsl TpaHell KpHCTaslja,
4TO JAeT eMy BO3MOXKHOCTb CBOGOAHO BUOPUpPOBaThb. Kaxnmas miacTHHKa
coeHHEHa C BBIBOJIOM, HJIHM INTHIPbKOM, KpHUCTaJJofepxarens, Gia-
rojgapsi 4eMy Ha KPHCTaJJ1 MOXHO IOJaTh HaIpsKeHHe.

Cxema TreHepaTopa C KBaplUeBoH cralu/ju3alueii mnokasaHa Ha
puc. VI.150. Kpucrana npencrasisier coGoil KoseGaTesbHBIN KOHTYP,
BKJIOUEHHBIA B nenud ceTkd. Eciau aHOmHBIH KOHTYD, cocTosimuil u3
L u C, HacTpOUTh Ha 4acTOTy KoJebGaHW#i KBapla, TO 3Heprus H3

Buympenuan

Kpuemann
Kbapya ~—

—
Pesucmop -+
ymeyxu cemxu

Puc. VI.150. Cxema aBroreneparopa o

KBapueBoH  crabumamsanuedi  4acTOTHI.

O6Gparnass CBA3b OCYIUECTBJISIETCS depes
MEXK3JIeKTPOAHYI0 €MKOCTb JlaMIH.
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Cbasb wepes
HHiyx mubran omadensHoe
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Puc. VI.151. Ha cxeMe ciieBa NOKa3aHa WHJYKTHBHAS CBA3b, B KO-
TOpPOH KaTymKa HHAYKTHBHOCTH aHOJHOrG KOHTyPa reHeparopa
ClyXHUT NePBHYHOH OOMOTKOH BBHICOKOYACTOTHOrO TpaHchopMaro-
pa, a Karyllka B IeNH CeTKH YCHJHTEAs — BTOPHUYHOH OGMOT-
Kol asroro tpanchopmaropa. Ha cxeme cmpaBa passt HHAYKTHBHOM
CBSI3H HCIOJB3YeTCs CIelHaNbHOe 3BEHO CBS3H, YTO IM03Boaser
pPasMeImaTh YCHJHTEJNb Ha HEKOTOPOM PacCTOSHUH OT FeHeparopa.

aHOJHOTO KOHTypa NojaeTcs 06paTHO Ha CETKY Yepe3 MeXK3JIEKTPOHHYIO
€MKOCTb 3JIEMEHTOB JlaMIIbl. DTO OOBACHAETCA TeM, YTO €MKOCTb, Cylle-
CTByIOLIAA MeXAY aHOJOM M CeTKOH, NeACTBYeT KakK KOHAeHCaTop CBA3H
MEXJly aHOJOM H CEeTKOil. DTa eMKOCTb MO3TOMY M HAa3bIBAETCS MEX-
3JIEKTPOLHOH eMKOCTbIO JaMIbl. [TocKo/IbKY 3Heprusi U3 aHOAHOM ILlemH
nojaercsl B lelb CEeTKH Ha PEe30OHAHCHOH 4yacToTe KpHCTa/jjia, B KpHU-
cTa/ule BO3HHKAIOT KoJebGanus. Buaromaps kpucrajny Ksapiia aBTo-
refepaTop HMeeT OYeHb BBICOKYIO CTAGH/ILHOCTb YaCTOTHI.
Ycuaurenu BbICOKOH 4acToThl. ABTOreHepaTopsl OOLIMHO He 06.a-
AT JIOCTATOYHOH MOIIHOCTBIO Ha BbIXOAE. [/l yCHJIEHHsS] MOIIHOCTH
KoJIeGaHui, MOJAy4YaeMblX Ha BBIXOAE aBTOTeHeparopa, MOXKHO HCIOJIb-
30BaTh YCHJIHTENH BBICOKOH 4acTOThl. lloBBINIEHHE MOLIHOCTH Paguo-
CHUTHAJIOB TI03BOJIIET NPHUHUMATh UX Ha 6ojlee HaJeKWX PacCTOSAHUSAX.
Brixon ycuiurtena MOACOeNHHsIETCA K Nepelaromeil anteHHe. [Ipu Heo6-
XOJIMMOCTH YCHJIUTEIb MOXKET COCTOATh U3 HECKONbKHUX YCHJIHTENbHBIX
KackanoB. CBsi3b MEXKAY T'eHepaTOpOM H YCHJIUTEJEeM BHICOKOH 4acTOTHI
GuiBaer uHAyKkTHBHOH (puc. VI1.1561) mam emrocrHo#i (puc. VI.152).
JKenarenbHo uTOOGHR YCHJIMTE/Ib BBICOKOH 4acToThl paboTan ‘c XOpo-
muM Ko3hdHIHeHTOM IoJe3Horo AeficTBUHdA. Bee ycuautenu no cBoeMy
pexxuMmy paboTHl IelSTCA Ha TPHU KJjacca. DTo JelleHHe Omnpenensercs
YCJOBHSIMH, B KOTOPBHIX pafoTaeT 3JeKTPOHHas Jamma. B ycunurensx
KJaacca A HanpsKeHHe CMellleHUs CeTKU BEIGHpaeTcsl TaK, YTO aHOJHBIH

Nepexodweid

Puc. VI.152. [pu eMKocTHO# cBs- ”0”5g;'§:map
31 TepexoiHbll KoHIeHcaTop mnpef-
‘ craBjaser co6of mens ¢ MaJbM
CONPOTHBJIGHHEM JIJisl CHM'HajJa BHI-
cokoii yacrotel. Kpome TOro, om
He JONyCKaeT NONagaHus MOCTOSH-
HOTO HAUPSKEHUS C aHOLA rCeHepa-

TOpPa Ha CETKy YCHJHTEJ . BY
lenepamop + younumens
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Axumenna

u3nyqaem
cuzHan
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eenepupyem yeunubaem <~ =
(co3daem) cuzHany & A
8Y cuenan
WW \/V\/W Puc. VI.153. Baok-cxema mepesaruu-

Ka, B KOTOpPOM MexXJAy reHepPaTtopoM u
aHTEHHOH HCIOJNb3YyeTCA YCHJHUTE NI

Yeunumeps BHICOKO# 4aCTOTHI.
lenepamop |—> Bsiconod

yacmoms

L

Hemoynuk
numanus

TOK MPOXOJHT BCe BpeMs. YCHJINTeNH KjJacca A UMeIOT OueHb XOpOIUYIo
YacTOTHYIO XapPaKTEPUCTHKY, U NO3TOMY HX MCIOJbL3YIOT B pajHoNpHeM-
HUKaX H YCH/IHWTEeNAX BbICOKOKaYeCTBEHHOTO BOCIIPOU3BeleHHA. YCU-
JIuTeNb KJacca B HMMeeT Takoe HampsiKeHHMe CMeIlleHHs CETKH, YTO B OT-
CYTCTBHE CHMTHajla Ha CeTKe yepe3 JIaMIly NPOXOAUT OYeHb MajeHbKHM
TOK. YCHJHTeNH KJacca B ornaior 3nauuTeNbHO GOMBLIYIO MOLIHOCTb
Ha BLIXOJle, YeM YCHJIHTeJIH Kjacca A, ¥ HCHNOJb3YIOTCS B OKOHEUHEIX
MOIIHBLIX YCHJIUTeNsIX BO MHOTHX 3BYKOYCH/IMTENbHEIX CHCTeMax.
Koadduurent nosnesHoro aefictBus ycuiautens knacca C Moxer
nocrurath 80%. B pexume kinacca C I/UTe/IbHOCTh NPOTEKAHUSI aHOX-
HOTO TOKa JIaMIIbl COCTABJIseT MeHee MOJIOBHHBI NEpHOAA KoJeGaHH I
BBICOKOH 4acToThl. ITOCKOJNIBKY TOK OT HCTOYHHKA IHUTAHHS NPOXOXHUT
yepes JIaMIIy TOJIbKO YacTb BpeMeHH, KO3(p(hUIHEHT 110/1e3HOTr0 AeficTBHSA
JIaMMnbl NOBBILIAeTcs. JIPYTHMH CJIOBaMH, MOIIHOCTb B AHORHOM IemH
pacxonyercsl TOJIbKO Ha NMPOTSIXKEHUH YacTH Nepuoja KosebaHUH.
Llens cetku B ycuautene kaacca C. PaccmorpeHue paGoThl yCHJIH-
Tessn kiacca C clenyer HauaThb C uenu ceTku. HanpsikeHue cMeleHus
nojaetcsl Ha CETKY JlaMIbl Tak, KakK MokasaHo Ha puc. VI.154. Bemu-
4YMHA HaNpPSXKeHHs CMelleHUs1 OOBIYHO BJIBOE IIPEBLINAET HaNpsXKeHHe
OTCEUKH. DTO 3HAYUT, UTO €C/IM AHOAHHIH TOK IpeKpallaercs MpH Ha-
npsixkeHHH cMeilleHnss — 20 ¢ Ha ceTke JAHHOH JiaMIEl, TO AS1 PaGOTHl
B pexxuMe Kaacca C HanpsixkeHHe CMellleHHs1 JOMKHO Gbith —40 6.
Iloka curHa/n Ha CeTKYy He IOCTYIaeT, TOK B aHOAHOH IleNM He Ipo-
xonur. CoeMHHM Tellepb I'eHepaTop C YCUJIMTeJeM TaK, 4ToObl CHUTHAl
reHepaTopa NHOCTyNaJ Ha CeTKy. B Hamell KOHKpeTHOH cxeMe CBA3b
reHepaTtopa C YCHJIUTENEM OCYIIeCTBJsercsl depe3 KoHjeHcaTop. KoH-
IeHCaTop JOJIKeH MMeTh HH3KOe PeaKTHBHOEe COIIPOTHBJIEHHe Ha YacToTe
CHTHaJIa, [I03TOMY 4acTO HCHOJb3YIOT KOHJEHCATOPH GOJBbIIOH eMKOCTH,
Cursan, mOCTyHalOMUA C NPEeIBIYLIEro YCHJAUTeNs HJH TeHepaTopa,
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Puc. VI.154. ABTOrenepatop H yCHJIUTEAbL C E€MKOCTHOH

cBsasblo, Llenb cBSISH H HeNb CETKW BHENEHH XKUPHOR JH-

muefi. Hanpsaxenne cCMEmeHHs HA CETKY YCUJHTENs! NOJAeTCs

yepe3 BEICOKOUACTOTHBIH Jipoccesb, KOTOPHH He HOMYyCKaer

YTEUKH CHCHAJa FeHepaTopa Ha 8SeMiar. MuanuamnepmeTpsl

U3MEpAIOT TOKM B LENfAX W MOTyT HCIOJb30BAThCH AJiS
HacTPOUKH CXEMBI.
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Puc. VI1.155, I'paduk nokashiBaeT BJAsiHHE CHTHANA,

JieHCTBYIOMEro Ha CETKE, HAa AHOAHBIH TOK yCHJIHMTENS.

CneBa BHH3y H306pa)eR CHTHaJ, DOCTyLaOmMui Ha

cerky. Korza nox nefictBneM 3sroro curmala cerka

CTAaHOBUTCS TOJIOKHTENbHOH, B ce LeNH MOPOTEKAIOT
HMOYJbCH TOKA.

329



IOJKeH GbITh OCTAaTOYHO GOJIBILHM, UTOGBl NPEONONETh OTPUIATENbHOR
HalNpsKeHHe CMeIlleHHs U CleNaTh CeTKY NOJ0XKHTENbHOH.

BrlcokouacToTHbIH Jpoccenb HMeeT GOJbIIOE TTOJHOE CONPOTHBJIEHHE
ISl 4aCTOTHI CHUTHAJMA U NPENSATCTBYET, CeN0BaTENbHO, €I0 «3aMbIKAHHIO»
Ha 3eMJ0. VIHIYKTUBHOCTE TAKOTO Jpoccessi OGBIYHO COCTaBJISET OKOJIO
2,5 men.

Korza cerka CTaHOBHTCS IIOJIOKHTENBHOH, 3JI€KTPOHEI, SMUTTHPYe-
Mble KaToOJOM, HAYT K CeTKe, H B CETOUHOH IENH HAauHWHAET NPOXOIHTh
TOK. DTOT TOK MOXKHO OOHApyKUTh C IOMOIIBI0O MHJJIHAMIIEPMETPA,
BKJIIOUEHHOTO B Lenb ceTkd. Ha puc. VI.155 mnokasanbl nampsikenus
H TOKH, NeHcTByIoUKe B ycunurene Kiaacca C.

AHopnas penb B ycuaurene kaacca C. AHonHas nenb ycuautens,
nmokasaHHOTo Ha puc. VI.154, cocTouT M3 HHAYKTHBHOCTH W €MKOCTH,
ob6pasywomux KosaebaTelbHBIH KOHTYpP, BBICOKOYACTOTHOTO JpocCCesis,
INYHTUPYIOLIETO KOHJEeHcaTopa M HCTOYHHKA aHOJHOTO HampsiKeHHS.
KonebaTebHBIE KOHTYD [O/IKeH ObITh HACTPOEH B PE30HAHC C HOCTY-
MaIMM Ha BXOJ YCHUJHUTeNsl CHIHanoM. BricokouacToTHBIE Jpoccenb
U IIYHTHPYIOMHUA KOHJEHCATOp NDENATCTBYIOT NONAJaHHI0 BBICOKOH
YacTOTHl B MCTOYHMK NHTaHMA. BelnunHa aHONHOTO HaNpsKeHHsA Ompe-
JieJIsieTCA THIIOM HCToJb3yeMolt jamnel. Hekoropele ycuiurenu Kjacca
C pa6oralor npy aHOAHHIX HampsikeHuax no 3000 6.

Korna nanps:keHue cMellleHHsl CeTKH BJBOE IIPeBHIIAeT HaIpsiKe-
HHE OTCEUKH, TOK B aHOJHOH Lleny NPOXOIuTh He GyleT, oKa Ha CeTKY
HE TIOCTYIHT JocTaTtouHo Gobliol curnan. Ecau cursadn, nocrynaromui
Ha CeTKY, JOCTaTOYHO GOJIbILOH, TO HamlpsKeHHe CeTKU OyAeT MeHAThLCSA
B COOTBETCTBHM C CHTHaJOM. ODTH W3MEHEHHsS HampsiKeHHs Ha CeTKe
BBI30OBYT HMIYJbCH aHopHoro Toka (puc. VI.155).

UroGrl aHOAHBIH TOK MOBTOPAJ CHTHaJ/bl, MOCTYNAIOIUE HA CETKY,
HY?KHO HacCTPOUTh KoJeGaTelbHBIH KOHTYp B pe3oHaHc. Ilpu Hacrpoiike
B PE30HAHC MMNYJbChl aHOIHOTO TOKa GYyT NPOXOAHUTh Yepe3 KaTyIKy
HHAYKTHBHOCTH M KOHJeHcaTop. 3apsil M paspsl KOHIEHcAaTopa uepes
KaTYIUKY HHIYKTHBHOCTH JOJ/IKHBI IPOTEKaTh CHHXPOHHO C UMITYJIbCAMH
aHOAHOrO TOoKa. B pesyJibTare Kosie6aTeNbHBIE KOHTYD GYIET CO3MaBaTh
He3aTyxaioliue KoleGaHus HYKHOH 4acTOTHL.

Becrma BaxHO, uTOGHl KOJleOaTeNbHBIH KOHTYP OblJ1 HAaCTPOEH B pe-
30HAHC, TAK KakK B IPOTHBHOM CJyuyae MOXKET OHITb IOBPEXKIEHa 3JjIeK-
TPOHHas JaMIa.

MuinamiepMerp, NOKasaHHHIH Ha puc. VI.154, cayxut mas us-
MEPEHHs1 aHOJHOTO TOKa H, KPOME TOTO, MOXKET HCNOJb30BaThCi B Ka-
YecTBe MHIMKATOPa HACTPOHKH KOHTypa B pe3oHaHC. AHONHEIA KoJjeba-
TeNbHBIH KOHTYD SIBJISIETCS NapaslebHBIM U TNO3TOMY INIPH HacTpoiike
B DE30HAHC HMEEeT MaKCHMaJbHOe CONpOTHBJEHHE, 4TO IPOSIBJSErcs
B yMeHbLIEHHH aHOAHOTO Toka. CreoBaTe/]bHO, HACTPOHKY YCHIHUTENS
B PE30HAHC MOXKHO BECTH IO MHJJIMAMIIEDMETPY, BKJIOUEHHOMY B aHOJ-
Holl nenu. [Toka pe3oHaHc ellle He JOCTUTHYT, aHOAHHIN TOK GyIeT Mak-
CHMaJIbHBIM, HO IPH De30HaHCe MHJJIHAMIEPMETP OTMETHT ONpeeJieH-
HOEe yMeHbIIeHHe TOKa.
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IIpeporBpaumieHne  camoBo3Gyxne- 7 nepuod
Husl ycuauteasi. MolllHple ycuauTenn !
NpefHa3HaueHHl JJIs1 YCHJEHHS Hamps- f\
JKeHHd, CO3[aBaeMOro TeHePaTopoM,
[I03TOMY HeXKeslarenbHO, YTOOBl B HHX
BO30Y2KAaJCsl CBOH COGCTBEHHBIH CHI-
Hanl. I3-3a cymecrtBoBaHHs MeX3/€KT-
POIHBIX €MKOCTeH B 3JIEKTPOHHOM JIaM-  Bzremannie T
e 3Heprusl M3 aHONHOH NeNmu OueHb Bombr
JIETKO MOXET NONAacTb B BHAE MOJO-  po gy jes poyuopoo
XKUTeNbHOM OOpaTHOM CBASH HA CETKY. 510 paccrosinme, KoTopoe mpo-
Koraa 310 mpoMCXOAMT, JaMNa Ha- XOHT SJIeKTDOMATHHTHAS SHep-
YMHaeT TeHepHpoBaTh HEKOTOPHIH HO- [HfA3a BpeMs, paBHOe ORHOMY
Boil curHan. Uro6el He HONYCTHTh HEpHOLY.
caMOBO36YKJleHHs, Heo6XoquMO HeHT-
panu3oBaTb OGDAaTHYI0 CBSI3b B  YCHJHTENE.

OmuuM ©3 CHocoGOB HeHTpaju3alMu  SIBJASETCS HCIOJb30BaHHE
JlaMIl, UMEIOLIMX SKpaHHpylomMe ceTKH. DBJlaromapsi Hajawumio 3Kpa-
HUPYIOIled CeTKH MeXIYy YyNpaB/siolled CETKOH M aHOIOM yjaaercs
HCKJIIOYHTh HeXeJlaTelbHYI0 OOpPaTHYIO CBA3b., DKPaHHpylOMlas CeTKa
YMEHbILIAET CB3b MEXKIY AHOAHOH M CETOYHOH HeNsIMH H I03BOJISET
NPeNOTBPATUTbL CAMOBO3GYXKIEHHE YCHIMUTES.

BuGpaTtopnas aHtenHa. Ecan ycuiurtesnb BBICOKOH YacCTOTH JOJIKEH
NochlJIaTh CHTHal B IIPOCTPAHCTBO, IlepeaTuHK HYKHO COEeXUHHTb
C aHTeHHO!. AHTeHHa — 3TO IIPOBOJ, KOTOPEHI GEPET SHEPTHIO U3 Iepe-
JaT4vKa M H3Jy4yaeT ee B IPOCTPAHCTBO B BHJE 3JEKTPOMATHHTHBIX
BonH. YUToObl aHTeHHa paborana 3h(eKTHBHO, OHA JOJKHA OLITH Ha-
CTPOEHA Ha 4acTOTy CHTHaJsa IlepeflaTuHKa.

[Ipocrefiielt aHTeHHOU I/ pajgHonepefaTyNKa siBJAseTcsd IOJY-
BoJIHOBOH BuGparop. BuGparop mnpeicraBisier coGodl mpoBoj MJIHHOH
B TNOJIOBUHY AJIMHBI BOJIHBI BEICOKOUACTOTHOIO cHrHasna. Takoil MpoBOX
JecTByeT aHAJOTHYHO Pe30HAHCHOMY KOHTYpYy. Kak u B oGbiuHOM
KoJle6aTeJIbHOM KOHTYpe, B HeM MMeeTcsl MHAYKTHUBHOCTh, €MKOCTb H
conporHBJeHHe. 3Hasi paGouyr 4acTOTy, MOXKHO paccyurarb Heo6XO-
JUMYI0 JJIHHY TIpOBOJA.

@opMyna misa onpenesNeHUs JIMHE BOJHBI UMEET BHI
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gyactoTa (B Merarepuax) :

Bpemna

<

|

|

I

!

|

|
7

HavuHa BoaHEl (B MeTpax)=

dra (opmyJia He BIOJHE TOYHA [l PeaJbHOTO NPOBOJA, MOCKOJIBLKY
OHa CIIpaBe[JINBa JJIs BOJIHEL, paclpocTpansiounleiici B CBOGOAHOM TIPo-
crpaHcTBe. M3-3a Ha/MuKsl CONMPOTHBJIEHNS Y NPOBOJA PEaTbHHIH MOJIy-
BOJIHOBOH BHOpaTop Gyxer npuGausurensHo Ha 5% kopoue. Ciepo-
BaTeJIbHO, YycpelHeHHass ¢opMmyJia IJis Pe30HAHCHOH IJIHHBEI MPOBOJA
6yner:

14
[TosoBHHA JJIMHBI BOJHEL (B MeTpax)== 0

.
gacTora (B Merarepunax)
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Puc. VI.157. Tlepenamomue nunun

(bupepn), Hcnonb3yeMbie nJs me-

peAauyH MOILHOCTH K aHTEHHE, O6LIY-

HO TNPEACTaBAAT co6oi  Koak-

cuanbHbll  KaGedb (BBEpPXy) HJH

JBYXNPOBOAHYIO JIEHTOYHYIO JIH-
HHIO (BHH3Y).

TlogcuuTaeM JJIHHY TOJYBOMHOBOrO BHOpatopa st paGoTel Ha

yactore 7000 xey. Tak kak uacrora 7000 xey = 7 Mey, T0 noJsoBUHA
JIJIHHBI BOJIHHE (B Me€Tpax) = l;—o = 20 u. Tarum o6pasowm, AjuHa nomy-
BOJIHOBOTO BHGpaTtopa pasHa 20 .

dupepHble JdUHUH. [ nepefaud SHEPTHU OT YCHJHMTENS BEICO-
KOH 4acTOThl K aHTeHHE HYXHO HCIIOJIb30BaTh MNePeNalollyl0 JMHHIO
(dunep). [epenaroias JHHAA COCTOUT H3 JBYX NapaJJieJbHEIX IPOBOJOB,
pacnosIoKeHHBIX Ha OJIMHAKOBOM DAacCTOSIHHH OAHH OT apyroro. Tak
KaK 5TH IIPOBOJA 006/1aJaloT eMKOCTbIO, HHAYKTHBHOCTBIO H COIPOTHB-
JIeHHeM, OHM CO3JaloT ONpeJie/leHHOEe CONMPOTHBJEHHE IJIsi TPOTeKaio-
wero no HuM Toka. CylecTByeT HECKOJIbKO THIIOB NepealoliiX JUHHH.
OmuuM w3 HauGosiee pPacIpOCTPAHEHHBIX SIBASIETCS KOAKCHAJbHBIN
kabe/ib. BHyTpeHHHUII NPOBOJHHK B KOAKCHAJBHOM Kabelle pacloJioxkeH
[0 OCH M OKPYXKEH BHEIIHMM INPOBOIHHKOM — 9KpaHOM. [l u30us-
UMM BHYTPEHHEro NPOBOJHMKA OT HaApPyXHOTO 3KPaHA HCHOJIb3yeTcs
nosustusien (puc. VI1.157). [pyruM THOOM mepefamoiieil JHHUH $B-
JisleTcsl JIEHTOUHas JIMHHSA, TaKXe NOoKa3aHHas Ha puc. VI.157.

Eciu aHTeHHa NpHCOeNUMHsAETCs K Iepejaiollell JHHHUH, Bar<HO,
4TOGBl BCS SHEPTHSl C BBIXONA YCH/IMTE/]s NepelaBajach B aHTEHHY.
MaxkcumanbHas Tepellada SHePTHH HMeeT MEeCTO, KOTIJa IOJIHOE CONpo-
THBJIEHHE INepelaiollell JHUHHH DaBHO IIOJIHOMY COIIPOTHBJIEHHIO aH-
TEHHBI.

K nosyBo/IHOBOMY BHGpATopy Nepejarouiasi JHHHS OGBIUHO IOACOe-
IMHsieTcsl B cpelHel Touke (puc. VI.158). Takasi aHTeHHA HMeeT BXoj-
HOe CONpPOTHUBJIEHHE OKO0JIO 73 om. CilefloBaTe/bHO, NS MAaKCHMAIbHOH
nepeaydl SHEPTHH OT Nepeflaiolledl JIMHMH K TOJyBOJHOBOMY BHOpa-

Mosobura pacvemnod Gruwsl 60/Hb!

@it

flpoboé ¢ 1,6
unu 2 MM

coeduHenue

75-omnan 96yx-
npobodras unu
KoaKeunbHan
SIUHUR
Puc. VI.158. KoHCTPYKIHSA NOJYBOJHOBOrO
BuGpaTopa, B036YXKAaeMOro JBYXIPOBOAHOM
JIEHTOYHOH JIMHHEH C BOJHOBEIM CONPOTHBJIE-
HueM 75 om.
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Okoreursid KoaxcuonsHsid
ycunumend Kacens k aQHIMEHHE

8+
Puc. VI.159. HMHaykTuBHas CBSI3b KOaKCHaJbHOM

nepena}omeﬁ JUHHH C BBIXOJOM OKOHEYHOro YCHJH-
TEA4.

TOpPY Hajo, 4To6bl CONPOTHBJIEHHE Nepearollell IMHIUH COCTaBJIAJIO MPH-
mepHO 73 om. Kax KoaKcua/bHbIH Kabelb, TaK U ABYXIPOBOIHAA JIH-
HHSI MOTYT HMETb COMPOTHBJEHHA OT 73 A0 75 om. BXomHoe compoTHB-
JIeHHe aHTeHHbl 3aBUCHT OT ee KOHCTPYKUMH. AHTeHHa Jio6oro Tuna
Tpebyer, yToOBl NepeAarollias JUHAA Oblla COTJacoBaHa C Hef.

[nsi cBsisu nepeparouiefi JUHHH C BBIXOJIOM MOIIHOTO YCHJIHUTENA
MOXKHO HCIOJ/Ib30BaTh BRICOKOUACTOTHEIA TpaHcdopmarop (puc. VI.159).

YMHOXHTENM 4acTOThl. ABTOreHepaTOphbl 3HAYHUTENLHO CTaGUiIbHEEe
pafoTaloT Ha HHM3KHX YacToTaX, 4eM Ha BBHICOKHX. [locKo.ibky cTa-
GUJIBLHOCTb 4acTOThl pajuonepelaTydKka OueHb Ba)KHa, aBTOTEHEPaTop
4acTO pPacCYMTHIBAIOT L/ PabOThl HAa YacTOTe SHaYdTeNLHO GoJiee HH3-
KOH, ueM 4acToTa BBLIXOJHOTO YCHJHTeNd. YBeNIHYHTh YacTOTy CHTHa/a
MOXKHO C NOMOILIBI0 YMHOXKHUTE/S YacTOTHl. ¥YMHOMKHTE/b 4acTOThl pabo-
TaeT Ha TapMOHHKe O0oJlee HH3KOH

4acTOThl, KOTOPasi Ha3bIBAETCS OCHOB- Cuenan
HOH 4acTOTOH WM TepBOH rapmo- 6 Wt;d/;gu yenu
2y

Huko#i. Yactora BTOPOH rapMOHHKH

BIBOe GOJIbIlle OCHOBHOH 4acTOThl, Cuzwan
yacToTa TPeThbell TapMOHHKH BTpOe ”z‘ﬁ"j;’:{"e Py
[PEBBLILIAET  OCHOBHYIO  YacToTy. 7

Ecnu ocHoBHasa uactoTa reHeparopa
paBHa 4 Mey, TO yeTBepTass rapMo-
HuKa Gyner 16 Mey.

CxemMa  yMHOXHTEJS  YacCTOTHl

N—e £3

OYeHb MOXO0XKa Ha CXeMy OOLIYHOro
ycuautens kinacca C. B o6GblunoM
yCU/INTENEe aHONHBIA KoJebGaTelbHbIH
KOHTYD HAaCTPOEH Ha Ty Xe CaMylo
yacToTy, YTO M BXOJHOH, HJIH CEeTOoY-
HBIH, KOHTYp. B Kackame yMHOXH-
Te/sl aHONHBEIH KoJle6aTeNbHBIH KOH-
TYp HacTpaWBalOT Ha TapMOHHKY

1 nepuod

Puc. VI.160. Kackax yMHOXeHHSA
yacToThl B Nepefaruvke. AHOLHHIA
KOHTYD HAacTpaWBalOT Ha YABOeH-
HYIO 4aCTOTy CHrHaja, JeHCcTBYIo-
mero Ha CeTke, TaK 4YTO Ha Kax-
JIBIH mepHOx KoseGaHuUil Ha ceTke
DPUXONMTCS 1Ba Nepuoma KoJjeba-
HHH B aHOJHOM KOHTYype.
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YacTOThl, HA KOTOPYIO HACTPOEH CETOYHBIH
KOHTYp. s ynBoenus dactotel 4 Mey,
NoJIyyaeMo#l OT TreHepaTtopa, BBIXOAHOMH
Ky KOHTYD YMHOXKHTE/Sl HYacTOThl JOJIKeH
GbiTh HacTpoeH Ha 8 Mey (puc. VI1.160).

Jlns pabGoTel B KayecTBe YIBOUTENS

YyacTOThl AQHOJHBIH KOHTYD JOJXKeH ObTb

Kondencamap HACTpPOeH Ha YacTOTy, BJBOE IPeBHIIIAI0-

IIyI0 4YacTOTy BXOJHOro cHrHaja. Cwur-

Puc. VI.161. Tenerpadubii  Haj, NOCTYNAOIKA Ha CETKY, CO3JaeT

KJ10d B KATOHON LENH AT yypynpe aHOLHOTO TOKAa B KoJiebaresb-

BO3MO¥KHOCTb BKJKWOUYATb H o

BhKmMouaTh anommméi Tox. ~ HOM KOHType. Tak Kak KosiefaTenbHbIH

KOHTYpP HACTPOeH Ha YABOEHHYIO YaCTOTY

BXOJIHOTO CHUTHaJa, TOK B KoJie6aTeJbHOM KOHTYpe H3MEHHTCS Ha JIBa

NOJMHBEIX ITI€PHONA, TPeXJe YeM NPHIET CJAEAYIOMUH HUMIYJbC AHOMHO-

ro Toka. VIMnyJ/ibCH aHOZHOTO TOKa MOJEpPKHBAIOT KOJNebaHHsI B KOH-

Type. [IpuHIMD JeHCTBHS yTPOUTENS W yuyeTBEPHTeNs YaCTOTHl TaKOH
XKe, KaK U YIBOHTENS HaCTOTHI.

Heo6xonumMo OTMeTHTb, UTO IPH Ka)KIOM YBEIMYEHHH YaCTOTHI
NPOUCXOMUT YyMeHblleHHe oOiero KosdduIueHTa NoJe3Horo jed-
crBusi. IlosToMy, KOrzZa yacToTa apMOHHKH B HECKOJBKO pas NpeBHl-
[1aeT OCHOBHYIO YacTOTy, /IS KOMIEHCAlUH NOTeDb B BeIHUHHE CHI-
HaJla MOXKEeT MOTPebOBaThCA HECKOJNBKO KAacKalJoB YCHJIEHHS.

Ecy reHepatop M YMHOXHTEJNb YacTOTHl He JAIOT JOCTATOYHOM
MOLIHOCTH AJIf PaGOTHl OKOHEUHOIO YCHJUTENS, MOXKHO HCIOJIb30BaTh
€ele OJMH KacKajl YCHJIUTEN s BHICOKOH YaCTOThI. TaKoH YCH/IHUTENb 4acTo
HashBawT OyQepHEIM. DydepHBIHl yCHIHTENb MOXKET HCNOJIB30BATHCS
TaKKe MeXJy IeHepaTopoM H BHIXOJHBEIM YCHJHTEJEM I NpPEIoTBpa-
IleHUST BJIUSHUS YCHJHTEJIs Ha paGouylo YacToTy reHeparopa.

TenerpadHass MaHunyAsiiHs B mepelaTuyukax. ECAH MBI XOTHM,
uTOOBl MEepelaTuuK IepeflaBaj CHTHaJbl Koja Mop3e, HYXHO HMETh
BO3MOXKHOCTb YIPaBAATb B HeM Bo3Oy:KIeHHeM reHepauuu. Tenerpacgp-
HbIe TIepelaTuuKH PaboTaloT OT TeJerpadHoro KJ/Jmo4a, C IOMOLIBI0 KOTO-
poro Hecyiiedl npupaercad dopma Touek M THpe. MMeercsi HecKoJbKO
crnoco6oB TenerpadHofl MaHYNyASUUU Nepenatunka. B omHoM u3 Ham-
6oJiee pacnpocTpaHeHHBIX CNOCOGOB TeserpadHBIA KJ/I0UW HCMOJAb3YeTcs
IJIsT 3aMbIKaHHA M pa3MblKaHHs uemd karoxa (puc. VI.161). Korma
KJII0Y 3aMblKaeT LeNb, Yepe3 JaMny npoxoaut Tok. Korna kmou pasom-
KHYT, TOK oTcyTcTByeT. Kak mokasano Ha cxeme puc. VI.162, ornu-
paHHe Lernell KaTojoB NMPOUCXOAHT OJHOBPEMEHHO B I'eHepaTope W BhI-
XOJHOM YCHJIUTETe.

AMnauTyaHas MopyJsiius B nepepatunke. Ilpu amnuutynso#t Mo-
JYJISILME CUTHAJ 3BYKOBOH 4YacTOTHl BO3JeHCTBYeT Ha aMILIUTYALY He-
cymeii. Korna HanpsikeHHe 3ByKOBOTO CUTHaJ/a, T. €. MOLYJHPYIOLIee
HampsiKeHHe, NOJOXKUTEIbHO, AaMIIUTyla Hecylllell yBeIUUHBAETCs;
KOIJla MOJYJHpYIOllee HamnpskKeHHe OTPUIATEJIbHO, aMILIHTYAa HeCy-
el ymeHnbuaercsa. [Js ocyllecTB/eHHS MOAYJSUMM Hecyllell HYXKHO
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lenepamop

Kpucmaan
rbapya

Yeuumens

K anmenHe

o

xpanumens 2a

i = 0,001
~ 1278 I—.L
! 0,0071:

= 0,001
BY
7 Joe dpoccena
lThabrud npedo- -l- -l
50k
16,0 160
7005 I?umag 106m
z
Kenompon
Tymirneg, z
T

Puc. VI.162. Tonnas cxema nepenatuuka uyactotol 7 Mey. Llens Tenerpaduoi
MaHHNyJNSALHH (LeNb KJioua) BhJeJEeHa XKHPHOH JHHHEH.

UL

lenepamop

00

o——

LywepHbid Boixodnod
yeunumens yeunumens
Yeunumens
36yrobod Modysamop—
qacmomsl

Murpogor

Puc. VI. 163. Biok-cxeMa mnepeparumka,

pexyMe aMIVIETYZHOH MOZAYJSAIUH,

paGotaromero B
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BO3/IeCTBOBATL 3BYKOBOH BOJIHOH Ha HeCYILYIO TaK, 4TOGBl aMILIUTYZAA
Hecylled MeHa/1ach B COOTBETCTBUH C aMIIUTYJ0H 3TOH BosHbl. Moay.isi-
IHS OCYIIECTBJISIETCA B MOAyJafATOpe. MOLy/nsaTOp — 3TO YCHAUTENb
8BYKOBOH 4acTOThl, COeNMHEHHBII C YCHJIHTeJEeM BBLICOKOH YacTOTHI
TakuM 00pasoM, YTO CHTHa/J 3BYKOBOI YacTOThl HaKJ/albBAeTcss Ha
HeCylyo.

MoaynAaTop MOXHO CPaBHHTb CO 3BYKOYCHJHTENbHOH CHCTEMOH,
HCIIO/Ib3yeMOl /IS yCHJIeHMA 3BYKOBRIX 4acToT. [lpexxkne Bcero Hauno
HMeTb MHKDPO(OH, mpeo6Gpasyiomuil 3ByK B caabuiit Tok. Cna6elii TOK,
Co3/aBaeMbii MHKPO(OHOM, YCH/JIHBaeTcsi YCHJHUTeNeM 3BYKOBOH dac-
TOTHl M MOJAETCs Ha MOAYJATOPHYIO HJH BBHIXOAHYIO Jamny. B 3Byko-
YCHJ/INTE/IBHOH CHCTeMe CHTHaJl C BBIXOJA YCHJ/HUTeNs I0JaeTcs Ha [PoM-
KOTrOBOPHTE/b; B MOLYJNATOPE STOT CHTHAJ MOCTYNaeT B YCH/IHWTENb Bbl-
COKOH 4acToThbl.

Tunsl MonyasiTopoB Ajas amnautyaHoil mogyasuun. CyliecTsyer
HECKOJIBKO PasHblX COCOO0B MOJa4yu CHUIHasla 3BYKOBOH UacTOTH B Bbl-
COKOUacTOTHRIA ycumureab. OIHHM U3 OYeHb PacnpoCTPaHeHHBIX CHO-
coGoB sAB/seTca aHoAHAas MoayJsuus. [Ipu sTom crmocobe UCNOIbL3YIOT
IBY XJIaMITOBYIO CXeMy, Ha3bIBaeMyIO 1By XTAKTHBIM YCHUIHTeeM Knacca B
(puc. VI.164). BoixonHo#l curnan momyJsisitopa Mofaercss B OKOHEUHBIH
YCHJIUTENb BBICOKOH 4acTOTH uepe3 MOAYJALHOHHBIA TpaHcdopmarop.
HanpskxeHue sByKOBOH 4acTOThl, BO3HHKAIOLlee Ha BTOPHYHOH 0GMOTKe
TpaHchopMaTopa, No6aBiasieTcss K aHONHOMY HANPSKEHHIO YCHJIUTes
BLICOKOH 4YactoThl. TakuMm o6pasoM, HampsiKeHHe 3BYKOBOH 4acTOTHI
CYMMHDPYETCSi HJIW BHIYMTAETCA U3 IMOCTOSIHHOTO HANpPfKeHUs Ha aHOIe.
OcHOBHOH HEeNOCTaTOK aHOJHOH MOMYJ/SIIIHM 3aK/OYAETCs B TOM, UTO

Yeunumeny

» K anmenre
BY cuenan
B8Y

om zewepamopa

Hanpawenue dpoccens
CMEUWEHUA

cemnu J”—_L

CuerHan

¢ ycunrumena
308yxoBod
yacmoms!

Modynamop _ | l +

Puc. VI1.164. Cxema aHOAHOH MoZyAALHH YCHIHTENA.

Wynmupyrowud
KOHOgHCAmOp
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Puc. VI.165. Cxema ceTouHO# MOoyJsSUHH
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It =
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K yeurumenry CemAu
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Puc. VI.166. CxeMa MOAyJsIHMH yCHJHTeNs IO
SKpaHHpylomel CceTke,

12 3ag, 2618 337



17151 Hee TpebyeTcsl 3HauuTe/bHAs MOLIHOCTL 3BYKOBOfI uyactote. Ua-
FOTOBJIEHUE K€ MOIIHBIX YCHAMTesNel 3BYKOBOH YaCTOThHl AOCTAaTOYHO
JI0poro.

Hpyro#t cnoco6 MoAyJsiiuH, NpH KOTOpoM Tpebyercss MeHblias
MOIIHOCTh 3BYKOBOH YacTOTbl, HAa3bIBAETCS CETOYHOH MOZNYJsiLHEHN.
B sTom ciyuyae curHa/n 3BYKOBOH YacCTOTHI IOJ@eTcsi HA CETKY YCHJM-
TeJsIsl BHICOKOH 4acTOTHl, Kak MOKa3aHo Ha cxeMme puc. VI.165. Cepbes-
HBIM HEJOCTATKOM CETOUHOH MOAYJALMH SBASAETCA YMEHbLIEHHE BbIXOI-
HOH MOIIIHOCTH Hecyuiedl.

Eie oguH cnoco6 MOLYJSLMH 3aKJo4aeTcs B I0faye CUCHAMa 3BY-
KOBO# yacTOTHl Ha 3KpaHupymnouyo cerky. Ha puc. VI.166 monynupyio-
KA CHTHAJ 3BYKOBOH YaCTOThl MONAeTCs Ha SKPAHUDPYIOULYIO CETKY
yepes TpaHcdopmarop. OnHAKO MOIIHOCTb HeCylllel Ha BhIXOJE HNPH MC-
IyJsSILHH 0 SKPaHHUpPYIOlell CeTKe COCTaBJ/ISIET BCEro JIHIIb YETBEPTYIO
HJIH TPEThIO 4aCTh MOLIHOCTH, KOTOPYIO MOXKHO IOJY4YHTh HAa TOM Ke ca-
MOM YCHJIHTe/le BBICOKOH YacTOTHI IIPH aHOAHOH MOAYJISLHUH.

WMHTEPECHBIE CAMOZAEJIKM
HopoTKOBONHOBLIA NMepepfaTHhK*

Heo6xonuMele Martepualbi:

TocrosHHbl KouueHcatop 400 ng (Cj) . e
Tlocrosuuufi koupencarop 0,05 mxd, 450 ¢ (Ci)

TlopcTpoeunrit konpencarop 100 ng (Cz) e e e e e e
BY ppoccenr Ly (cM. Tekcr) . e e
AurteHHass katymika L, (cm. TeKCT) e e
Tlepemennniit peaucrop 250 xom (R) . . ..
Tpanaucrop p-n-p tuna 1401 uau l'lOI[OﬁHb!ﬁ emy
Tym6aep . . . . . . .
Barapess pas Tpansncmpnoro npueMHnKa 96 .
Jlncr Meranana 90 X 90 mm . . . . . .. ...

JlaHHBIH TlepefaTuHK NaeT BO3MOXKHOCTB IepefiaBaTb peueBhle HJIH
TenerpadHble cUrHAJAB Ha Balll IOMAlIHHUK paguonpHeMHHK. ITockonkky
JaJbHOCTh JEHCTBHS STOTO NepefaTuHKa orpaHudeHa 15 u, ero paGora
He OyIeT MellaTb JPYTHM pPaJHONMPHEMHHKAM, PAClOJOXKEHHBIM BUE
Balllero JoMa.

Bce neranu nepemaruMka MOHTHPYIOTCS Ha JHUCTe MeTaJsa, 4TOOhI
YMEHbUINTb BJIHSHHE €MKOCTH Tesa NMPU pery/JuPOBKe NepefaTyHkKa.
Karymky L, MOXHO H3rOTOBHTh, HamoraB 160 BHTKOB 5Ma/lMpOBaH-
Horo mposoja auamerpom 0,2 mu Ha JAePEeBSHHOM LUJIHHIPE AMAMETPOM
19 u gnuuoit 57 mm. IpoccenbHas karymka L, UMeeT HHIYKTHBHOCTb
2,4 meH, B ee MOXKHO H3TOTOBHTb, HaMOTaB 43 M 5MaJMPOBaHHOIO 11PO-

* Jlns ucnonb3oBaHHf NepejarTyuKa HeoGXOAHMMO IOJYYHTb pas3pelueHHe.
(Ilpux. ped.)
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Puc VI.167. Kapkac i HaMOTKH
ApoccesbHOH KaTyWKH Ly.

r— 19 —>

32— l——25—

Puc. VI.168. O6wuit Buzg nepenaryrka. CieBa oT KOHAEH-
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Boga nanametrpom 0,2 mm Ha Kapkac, nokasaHHbH Ha puc. VI.167. Br-
MOJIHUTE COEJUHEHUS JeTajsed B COOTBETCTBUM cO cxemoil puc. VI.169.
Ecin :KenaTelnbHO HCHO/B30BaTh [be30KPHCTANIMYECKHH MUKPOQOH,
TO HeoOXOJUMO NMOANASATh KYCOK NPOBOJAA K BHIBOAAM KJIIOUA U NOACOENH-
HUTb MHKPOGOH TakK, KaK NOKa3aHO NYHKTUPHOH /uHued. [n1uHa aH-
TEHHBI U3 'MOKOTrO NPOBOJIa He JOJXKHA ObITh GoJee 3 M.

M3BecTHO, 49TO JJI1 U3JyYeHHs pajuoCUrHana B CXeMe JOJ/IKHEBI
BEITIOJIHSAITBCSL YCJIOBUSI CaMOBO30YKeHus KosnebaHu#. B nanHoil cxeme
SHeprusl o6paTHOH CBS3H OT KOJIJIEKTOPa K SMUTTePY IMOJaeTcs uepes
koujgercarop C; UTo6bl HACTPOMTDH NepelaTyHK, IOCTABbTE €ro psiioM
C paavoNpUeMHHKOM, HACTPOEHHBIM Ha YacCTOTY, Ha KOTOPOH He Opo-
CJIyIIMBaeTCs HU OfHA CTaHUus (IpeuMyllecTBEeHHC B AHanasoHe ot 600
no 800 key). TNoncrpaunBaiite kongeHcarop Cy Ballero nepegaTudka Io
TeX MOp, MOKA HE YC/BILKTE CHTHAJ B paIHONpHEeMHHKe. 3aTeM mojpe-
ryaupy#ite Kongencatop C, TaK, yToObl BO3HHKJA TeHepalHus, O 4eM
OyIeT CBUAETEJbCTBOBATH CBHUCT BBICOKOTO TOHAa B PajUOIPHEMHHKE.
Eciu TIIaTeabHO OTCTpamBaTh pPAJHONpPHEMHHK, BBl CMOXeTe HaNTH
TOYKY Ha IIKaJie HaCTPOUKHU, IJie CUTHAJ/ reHepauuu ocjab/isercs d sa-
TeM TPH MOBOPOTE PYYKH HACTPOUKM CHOBA yBesjuuHBaercsi. Hactpoiire
CHOBa NPHEMHHK HWJ/H MepelaTuHK Ha 3Ty TOUKY, W MepelaTyHK rOTOB
K paGore. OKOHUATEIbHYIO MOACTPOHKY MOXHO BBIIOMHSITH, PacHoJo-
KHUB NepellaTudk Ha yJajeHWd oT mpueMHHUKa. [lepemeHHEIl pesucrop
CIYXKUT LJIs1 PETYJHPOBKHM I'DOMKOCTH MepefaBaeMOro CHrHaJa.

HoHTponbHEle BonpocCh

KakoBo HasHaueHHe pagUOCHTHAJOB?
Yem onpefensercss yacrora napasiaenbHoro LC-Koutypa?
Jns wero ciayxuT KaTyiuka oOpaTHO! CBSI3W B pereHepaTuBHON cxemeP
Kak ocymecrtBasiercs o6paTHas cBSI3b B TPEXTOYEYHOM reHepaTope?
YKaxuTe NpPEeHMYIIECTBa aBTOreHepaTopa C KBapueBol crabuiusauuci
Yem omnpenensieTcss 4acToTa KPHCTaljaa KBapuar
. KakoBml ¢yHKkIMH KoJe6aTebHOrO KOHTYPa B YCHJHTeNEe BHICOKOH uac-
toThl KJaacca C?

8. O6GBsicHUTE, MOYEMY HEKeNIaTeJbHO CaMOBO30YIKJAeHHEe YCHUJHUTENS BbICO-
KO YacTOTHI.

9. TloxcuuraiiTe AAUHY NMPOBOAA, HEOGXOAUMOro AJsl NOJYBONHOBOrO BUOpa-
Topa, KOTophii 6yner sdpdekTuBHo paborath Ha yactoTre 3000 rey

10. 3aueM HYXHO COrJacOBBIBATH (PUIEPHYIO JHUHHUIO U AHTEHHY?P

11. HasoBute nBa BHAa GHIEPHBIX JHHHH.

12. as yero CHyXKHT YMHOXHTENb YACTOTH HepelaTuyHKar

13. KakoBo HasHaueHHe TeserpadHOro KJio4a fepenaTunka?

14. HasoBuTe Tpu cnoco6a MOAYJIALKH CHFHAJ0B B NepelaTYdKe C aMNJAATY -
Ho#i Mopynsuued.

NG 0o

31. OOCTMKEHUA PAOMNOTEXHUKM

Mepeparomasn reneBuanonHas tpy6ka. TeseBunenue GbLI0 OMHUM

U3 KPYMHeHRIHX U306peTeHH .
Ha teneunentpe umeiorcs nsa nepegatyuka (puc. VI1.171). Onuan
M3 HUX [OChLIAET CHrHa/lbl u3o6paxeHHui, a ADyIrofi — 3ByKa. CUrHaJIbI
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Puc.

VI1.170. TeneBusunonuas

Kamepa.

nepejamnumas

nao6paxkeHUs! TepeflaBaeMoll ClLleHBl CHauyaja (OpMHPYIOTCS B Tepe-
Jaoilelf TeleBU3HOHHOH KaMepe. B 3Tofi Kkamepe wucnoJbsyercs
3JIeKTPOHHOJyUeBas TpyOKa, o6/1aaonas YyBCTBUTENbHOCTBIO K CBETY.
B tpy6xe wusobpaxkeHue mpeobpasyercss B 3/MeKTPUUECKUE CHUTHAJIBI.

[lepenaBath Bce H300paxKeHHe cpa3y HeBo3MOxKHO. Heob6xomumo
pas6uthb ero Ha HeGosbline ajeMeHTH. [1o u3o6pakenuio, Co31aBaeMOMy
CBETOM, MOMAJAIOMNM B OOBEKTUB TeJEBU3HMOHHOH KaMephl, Mepeme-
IaeTcsl Jy4 3JeKTPOHOB, Ha3bIBaeMblH CKaHHMPYIOMUM JyuoM. [[Buxe-
HHe Jly4a HaYMHAaeTCA C BepXHel 4acTH W300paKeHHs cJieBa HAnpaBo H
3aKaHYMBaeTcsl B HUXKHeH 4acTH HM300parKeHHS.

—=
E lepedarwowyas Budeo- | | Mepedamyux
Kamepa yeunumens || usobpawenun
1
Yenu T
ckanupobBanus /==
u CUMXpOHU3AYUU
Murpogon
’ Yeunumens Nepedamyux
D_ 368yxoBoi - cueHana
yacmoms! 38yroBod ygemomsi

S
AHmeHHa
dnA nepedayu

cuenana
u3obpawenun

/

e e ]

=

AHmenHa
Jna nepedayu
cuzHana
conpoBowdeHun

Puc. VI.171. Bnok-cxema nepenaiomefl TeneBH3HOHHOW crannmun. Opun

nepefaryydK NocCellaeT CHIHaJbl

u3obpaxeHus,

3ByKa.

a Jpyrod — curLanb
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Hayasro Hayano
nepboeo 8mopoeo
nonykadgpa n0/yKadpa

Puc. VI.172. PasnoxeHne nzo6paxe-
HHS Ha CTPOKH B TEJEBH3HOHHOH Ka-
mepe. Kaxnaeli Kanp nepenaercs B Te-
yenue 1/25 cekyHowl u comepxHuT 625
cTpok. Kagp cocrouT M3 aByx moay-
kanpos 1no 312,5 crpok. CHauana
CKaHHPYIOTCS CTPOKH, IOKa3aHHHIe
CIJIOWHEIMHA JIMHHSIMH, 3aTe€M Jyu BO3-
Bpalwaercsi K Haualy BTOPOro IOJy-
Kagpa M CKaHHPYeT CTPOKH, NMOKa3aH-
Hble TYHKTHPOM.

Ckanupyromu#i Jyd passaraer usobpazkenne Ha 625 crpok. Kax-
Jloe ToJIHOe H306parkeHHe o6pasyercsi U3 3/JeMEHTOB pasjiHyHOi OcBe-
LLIEHHOCTH, BXOAAIIUX B 3TH 625 cTpok. [lJs pa3BepTKH OfHOTO H306pa-
KeHUs (kanpa) tpebyercsi 1/25 ceKyH.bl, C/IelOBaTe/NbHO, KaXKAYIO ce-
KyH1y nepenaerca 25 kaxppos (puc. VI.172).

TeneBH3HOHHBIH NepefaTyuK. DIEKTPHUECKHH CHTHAJ, MOJydYaeMbIf
B mepenawouieil Tpy6Ke, ycuauBaeTcs BHAeoycu/auTesneM. CHrHAIbl H30-
6paxkeHHs C BHIXOJA BHAEOYCH/IHTENs MOIY/JIHPYIOT BBICOKOYaCTOTHYIO
Hecyllylo NepelaTudKa H H3JyyaioTcsl 3aTeM uepes3 Nepefalollyio aH-

TEHHY.

Puc. VI.173. O6mnit BUL TeJeBU3HOHHOTO Mepefaryu-
Ka [JeHNMeTPOBOro JAHanasoHa.
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Puc. VI.174. Pagnopenefinbie CTaH-
WA, PAaclONOKeHHbe TPHOIH3HTETbHO
Ha 50k Apyr oTapyra, No3BOJSIOT
nepenaBaTh Ha 60JbluHe PAacCTOSHHS
TeJeBH3HOHHbIE NPOrpaMMbl H OCYylue-
CTBJISATb Ja/IbHIOK TesnedOHHYIO CBA3b.
Pannopeneiinbie JHHUK DPabOTalOT Ha
BOJIHAX CaHTHMETPOBOro [HAaNa3oHa.
Takue BoJHBI pacnpocTpaHsioTCA NpA-
MOJIHHe# HO, NOAOGHO JyuaM CBeTa.

Te/leBU3HOHHBEIE CHIHAJbl PACOPOCTPAHSAIOTCS NPSAMOMHHEHHO, MO-
no6no jyuyam ceera. [losTomy nepeparouiye aHTEHHBl pa3MelLalOT Kak
MOXKHO BHIIlIe, JJIfl TOTO 4YTOObl CHIHaJbl MOIVIH PaclpOCTPaHSTbCS Ha
Gosbude paccrosinust (puc. VI.175).

Ha oObuHOfl paguoBeliaTe/bHOH CTaHUHM KoJeGaHUA 3BYKOBOH
YacTOThl BO3JIEHCTBYIOT Ha HECYLLYIO TaKUM 06pas3oM, 4TO ee aMIJIHTYAA
yBe/NMYMBAETC U YMeHbIIAeTcsl NPU H3MeHeHHH aMIIHTYJbl 3BYKOBBIX
KoJie0aHH#, T. e. TpUMeHsleTcs aMILIUTyJAHas Monynasuus. B TeneBu-
JCHHH WCMOJb3yeTcs JAPYroil croco® HaloxeHHs 3BYKOBBIX KoJieba-
HUH Ha HeCYILYI0 — yYacToTHas mMony/asuus. [1pu yacrorHoll Monyasiuun
3BYKOBblEe KOJIeOaHHS H3MEHSAIOT YacTOTy HecylleH, Kak IOKa3aHO Ha
puc. VI.176.

YacroTHast MORYJIALMS NPUMEHsETCA U Ha PafHOBellaTe IbHbIX CTaH-
LMAX NUanasoHa yJbTPAKOPOTKHUX BOJH. VX MHOIZA Ha3kIBaIOT 4acTOT-
HO-MOJY/IMPOBAHHLIMU cTaHUMAMH. OCHOBHBIM IIPEHMYILECTBOM HCIIOJb-
30BaHUs YaCTOTHOH MONYJALHUH SBJAAETCS TO, UYTO TOMEXHU OT JOMAIIHHX
3J1eKTPONpHOOPOB, aTMOC(epHBIX pPaspANOB H Ueneld aBTOMOOHUJILHOTO

fpuemnan Teneyenmp
aHmeHHa \
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Puc. VI.175. Tak Kak TeJeBH3HOHHBIE CHI'HAJNbl PacClIPOCTPAHSIIOTCS IPSIMOJIH-
HEeHHO, aHTEHHbl HYXKHO NOAHMMATb KaK MOXKHO BHILIE,
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Konebanus

Hecywan,

MAARAARKIREA A /N N REKK npaMaﬁy/w‘
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sﬂyﬁaﬂbmu

KonebaHuaMu

32)Wranus B TPHEeMHHKe He
npacaywiusaloren. Kpowme tera,
YACTOTHAA MONYJAALHS [O03BO-
JisleT NONYYNTE Jydlllee KauecT-
BO 3ByuaHuS.

TenesnaBOHEBL NPREMHUK,
B TeneBH3HOHHOM NpHEMHHKE
HMEeTCs) NepeKIodaresis Tele-
BH3MOHHLIX KaHAaJOB, HCNOJIb-
ayeMbll i BRIOOpa TOH MR

WHOH TeJIeBU3UCHHOH Nporpam-
bl. [lpu ycranoske sTOrO mMeE-
pekswoyartenst, Hanpumep, B
[0JIOXKeHHe, COOTBETCTBYIOIIEE
neppoii mporpamme, HJH, Kak
MHOT/Ia TOBOPAT, MePBOMYy KaHaly, NpHEeMHMK OKas3hblBaeTcd HacT-
POEHHBIM Ha CHMTHa/bl H3COPaXKeHHs U 3ByKa, [epelaBaeMble Telle-
BU3HOHHOH pajuocTaHlUMeH mMepBOfi nporpammbl. Tak Kak CHIHAJbI
u300paxkeHHsi M 3BYKa [epelaloTcs Ha HECKOJbKO  OTJHYalo-
MUXcs JAPYr OT APyra u4acToTaX, B IpHeMHHKe OHH OTIeNfIOTCA
Ipyr OT Apyra. 3BYKOBOH CHTHAJ YCHJMBA€TCS U BOCIPOHM3BOJAMTCS
yepe3 IrpoMKOroBopHTesNb. CHIHaAN M300paXKeHHsi MOC/IE YCHJIEHHS BOG-
IPOHU3BOAUTCH HA 3KpPaHe KHHECKona.

dnekTpouHsayyeBas TpyOKa (xkureckon). KsoGpakenue, KOTOpOe
Mbl BHAHM B TeJeBH30pe, BOCMPOU3BOOMTCS HA 9KPaHe SJEKTPOHHO-
Jayuepoil Tpy6ku. C BHYTPeHHel CTOpPOHB! 3KpaHa KHHECKONa UMeeTcs
TIOKPBITHE M3 MaTepHajia, B KOTOPOM IIPH MONAJaHuWH 2ieKTPOHOB BO3-
HHKaeT cBedeHue. Uem ch/bHeE NOTOK 3JEKTPOHOB, TeM Apue CBeueHHe

Puc. VI.176. [lpn uacroTnofi monynsa-

UMB 3BYKOBHE KoJeGaHHsi BO3feiCTBYIOT

Ha 4acCTOTy liecylleli, a aMn/IuTyna ee
ocraercst 6e3 H3MEHEHHH.

Puc. VI.177. Curuan wu3oGpaxe-
HUS, NPUHHMAeMbIi TeJNeBH30DOM,
nocTynaer B INPHEMHYIO 3JIEKTPOH-
HosMyueBylo TPYOKy (KHHeckom).
TaM oH BO3IeACTBYET Ha TOK 3JIEKT-
pouHoro Jyya Ilpn nBHXKeHHH
3/J€KTPOHHOTO Jyuya IO 3KpaHy Ha
HeM BOCIPOM3BOAHTCS CLEHa, nepe-
naBaeMasi TeJleBH3HOHHO# KaMepOH.
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3kpaHa B TpyOke. MMeHHO 3TO cBeueHHe, BbI3bIBaeMOE 3/1EKTPOHAMH,
OMafatolUMY Ha KpaH TpYOKH, H 00pasyel YepHble U OeJible 3JleMeHThl
H300p axKeHHsl.

Kuaneckon paGoTaer Tak, YTo JAyY 3JeKTPOHOB B HEM IBUKETCS CHH-
XPOHHO C JIYYOM B mepenawliel TeseBusnoHHCH TpyOke. CHHXPOHH3M
IBWKEHUS] OCOMX Jydeil ofecrneynBaercs CrelHajbHBIMH 3JeKTpHUe-
CKUMH UeNdaMH CHHXpCoHM3aunu. Kak w B mepepawoweil TpyOke, Jyu
B KHHECKOIME JOJKEH MpouepuuBaTh No 3Kkpany 625 ctpox 25 pas B ce-
KYHLY. 3TO 3HAYHT, UYTO 3JEKTPOHHBIH Jydy IepecekaeT 3KpaH KHHe-
ckona 15 625 pas B cexynay. [Ipy IBHKeHEU Jiyua MO 9KPaHy Ha Hewm
BOCTIPOH3BOIUTCS H300pa’keHHE CIEeHBbl, lepelaBaeMON U3 TeJjeLeHTpA.

Lisetroe Tenesumenne. [13BECTHO HECKOJBLKO CHCTEM UBETHOTG Te-
JeBuneHuA. B amepukaHCKOH CHCTeMe UBETHOIO TeJeBUAEHHS [Js
(OpPMHPOBaHUA CHrHaNa H306pakKeHHs1 HCIONB3YWOTCA TPH MNePenaio-
mHe TeleBusHOHHBIe TpyOxu. Kaxknas nepenaromaa TtpyGka BOCDpH-
HUMaeT NepelaBaeMyic CLeHY B ¢BoeM mBeTe. OnHa M3 HHX BOCHpUHH-
MaeT KpacHble JyuH, HCXOAfALIHe OT CLeHbl, BTOpas — sefeHble, a Tpe-
Thsl — cHHHe. Bce TpU LIBETOBHIX CUTHA/A H3JYYaIOTCS NepelaTykxoM.
Kom6HUHAaLNs 3THX LBETOBLIX CHTHAJIOB MO3BOJISIET NMOJYUHTEH IIRETHCE
U3006paKeHue B LIBETHOM TeJEeBH30pe U, KPoMe TOro, 4epHo-6esoe Hso-
6pakenue E OOBIUHBIX TeJeBH30DaX.

B kuHeckomne UBeTHOrO TeJeBH30pa HMEeTCH TPH JeKTPOHHBIX MpO-
JKEKTOPA, KOTOPble CO3AAI0T KPacHble, 3e/ieHble H CHHHUe 3JeMeHTh H30-
GpakeHHsi Ha TPeXLBETHOM 3KpaHe TPYOKH. BHyTpeHHsis moBepxHOCTE
9KpaHa MOKPHITA ThICSYaMU TOUEK KPAacHOTO, 3e/IHOTO H CHHETO JIOMHHO-
(opoB, KOTOpbIE CBETATCHA NPH INICMNAJaHMK HA HHX 3JE€KTPOHOB Jiyuel.
BuyTtpu TpyOKa mepen sKpaHOM MOMelleHa Macka, B KOTOPOH HMeeTcs
MHOXXeCTBO OTBepcTHil. OHU pacmoJiOKeHbl TaK, YTO 3JEKTPOHHBIN JIyy
DPOXKEKTOPa, (POPMUPYIOLIETC KPAaCHYIO 4YacTh H300paXKEHHs, MOMKET
nonanare TOALKO Ha KPAcHBIH JIOMHBOGOP, Jay4, GOPMUPYIOIMHEA 3ee-
HYIC yaCcTb HU30OpaKeHUs, MOXKeT NONafaTk TOJEKC Ha 3eJeHbIH JIOMHHO-
dop, ¥ ay4, GopMUPYIOMINE CHHIOK YacTk HM300paXKeHHS, MOXKET Io-
nanatk TOMBRG Ha CHHHME JoMHHOGOP. TlOCKOMBKY TOUKM LBETHHIX
JNIOMUHOQOPOB OYeHb MaJik H PacNosOXKeHbl 6JHM3KO APYr OT Ipyra,
Ball TJ1as BOCOMHUMAaeT WX Kak LeJbHOe UBETHOe H300parKkeHHeE,

Kuwecrnon
Anmersa
Yeunumenu
cucHang
bk waempodru U30BPaKERUR
HE CUSHEALI BT
38yna
: OMKAOHEHUA
U u3obpawenun 2498 u Cunx-
DHUITYUU
Yeurumenu - 4
38yxoboeco Ipomxo-
conpoBoxdenun 2080pumes

Puc. VI.178., Ynpouennas OJOK-CXeMa TeseBH3Opa.
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Puc. VI.179. BopToBo# paanosoKaTop NO3BOJISIET JIET-
YHKaM NHJIOTHPOBATh CaMOJIET Yepe3 CKOIJIEHAS TIpo-
30BHIX 06J1aKOB.

Panvonokauus. Paguonokanus mauana pasBUBATLCS BO BPEMSI BTO-
poili MUPOBOH BOfHBI, HO OKa3aJjach MoJie3HOW U B MUpHoe Bpems. OueHb
BaXKHYIO POJib UTPAET PaJUOJOKAlUA B HABUIallMM KaK Ha MOPE, Tak
u B Boslyxe. BceM Xopouio SHAaKOMO siBJ€HHE 3XO. 3BYKOBbHE BOJIHbI
OTParKaloTCs OT yTeca WJH 3JaHHA U BO3BpAaLLaloTcsl 06paTtHo. Mel CJibl-
IIMM roJioc, KOrjJa TOROPUM, M CJBIIHM €ro CHOBA, KOTAa OH BO3pa-
LIaeTcs MOcje OTPaXKeHUs OT yTeca WJH CTeHbl. B paauonokanuu mpo-
HCXOLHUT TO K€ caMoe, HO C TOH pasHHLeH, YTO BMECTO 3BYKOBHIX BOJIH
HCIIONB3YIOTCS PaJMOBOJIHEl BLICOKOH uacToThl. PajpuosoxaTop mochl-
JlaeT paJMOBOJIHY Ha OOBEKT W NPUHUMAeT €e K& IOCJe OTPaKeHHUs
oT 3Toro ofbekta. OTpa’keHHbIE CHIHAJBl UCIOJL3YIOTCH B PapHoJIo-
KaTope JJIfl aBTOMATHYeCKOH HMHAMKAUMM pacCTosiHuA JO 0ObeKTa
(puc. VI.180).

Ormemra

0MpPaKeHHO20 Puc. VI.180. dkpan sJ1eKTpOHHO-

Ormemua cucnana Jy4eBOli TPYGKH, HCIOMb3yeMOR B
cuenana AuruA KayecTBe pPaAHOJOKANHOHHOTO HH-
nepedamyuxa paabepmeuu nukatopa. JlBa HMMIyJbCca [OKa-
9% \ 3bIBAIOT BPEMs MeXAy CHCHAJIOM
n A NepefaTuHKa  CHTHAJNOM, OTP aXKeH-

HbIM OT LeJH H NPHIIeAIHM K IpH-
emHuky. C nomowbo KannGpoBan-
HOH IIKaJbl MOXKHO OIpelesfTh
paccTosiHke Mexny OOBEeKTOM H
PamuoJIOKaToOpOM,
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Tak, Hanpumep, ¢ NOMOLLBIO PagUOJOKaTOpa CaMOJIET MOXKET OIpe-
JIEJIUTh CBOK BBICOTY Haj noBepXHOCTbio 3emnu. CHrHaJj, nocbliaeMblid
nepenaTyukoM, Hanpasgasercs K 3emie. OTpaxKeHHbIH curHaj NPHHH-
MaeTcsi Ha caMoJleTe pafuONPHEMHHKOM, BbIXOJ KOTOPOIO COENHHEH
C 3JeKTPOHHOJyuYeBo#l TpyOkoii. Ha skpaHe 3/eKkTpoHHOJYyueBOM
TPyOKH BOCNPOM3BOJMTCS CHTHa/l MepelaTyduka W OTPaXKeHHbIH
CHTHaJ.

Bpewms, Hy»KHOe pagyoBO/IHAaM, YTOGLI IOHTH 1O 3eMJH H BEPHYTbCS
K CaMoJIeTy, COCTaBJsieT N0JH CeKYHAHl. ITocKO/bKY CKOPOCTb pacnpo-
CTpaHeHusl paguoBoJiH u3BecTHa U pasua 300 000 km/cex, wHTepBaa
BpeMeHH MeXJy OTMETKaMH CHTHaJ/OB Ha KpaHe MOXKHO NpPOKaJjaubpo-
BaTb B KMJOMeTpax. TakuM 00pa3om, MO PacCTOSIHHIO MeXKIY MeTKa-
MH Ha 3KpaHe ONpefe/sieTcsi BbICOra CaMoJieTa HaJi MOBEpPXHOCTbKO
3eMiH.

Panuosiokanust uMmeeT caMble pasHooOpasHble npuMeHenus. Pamno
JIOKATOPHI, YCTAaHOBJIEHHBIE HA CYAAaX, [O3BOJSIOT MOJYYHTb KapTHHY
GeperoBoil MuHHH. PagnosoKaTop MOMKET ONpPENENATh MECTOIOOKEHHE
ApyTHX OGBEKTOB, HAXOMSILIMXCH B MOPe WJIH B Bo3ayxe. [IpHHLHNE
PaAMOJIOKAIMY BCE IIHPE WCIOJAB3YIOTCH B HABHTAIlMM, 4TOOH CHe/aTh
NyTeleCTBHE MO MOPIO M BO3AYXY G€30MacHBIM.

Paketbl, ynpaBasiembie mo paauo. C MOMOINGLIO PagMOBOJH MOXKHO
ynpaBAsATb PaKeTaMH M caMojeTaMH Ha paccrosHud. Ha pakerax,
3aMyCKaeMbIX B KOCMOC HJIM B BO3JIYX, YCTAHABJHBAETCS paJHONpPHEM-
nuk. [lepenaTunk, yCTaHOBJIEHHBLIH HAa CTAHUMM HaBeIEHMs, [OCHLIAET
pajHOCUTHANBl, NPUHAMAEMBlE PAaJHONPUEMHHKOM pakerhl. OpraHb
yIpaB/eHHs [OJNETOM paKeThl MOCTPOEHH TaK, 4TO OHH MOXYHMHSIOTCS
CHTHaJ/aM, MPUHHMAEMBIM DaJAHOTIPHEMHUKOM. 32 MMOJIETOM paKeTHl clie-
aut paguosokarop. OH faeT omepaTopam CBelleHUs O CKOPOCTH U TMOJIO-
JKeHUH pakeThl. DJsarojaps 3TOMy OIepaTopbl MOLYT YIPABJAATHL MOJe-
TOM pAKETHL

Puc. VI1.18l. PapuoynpasasieMble pakersl Ha GOpTY
Kopabuas.
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Ha BLICOTHHIX HCCMENOBATENLCKUX paKeTax YCTAHABJIMBAIOTCS pa-
JoNepefaTYUKy, KOTOpble MOCHLIAl0T HA HA3eMHBIE CTAHLMU pe3yJib-
Tarbl u3MepeHuii. Ha 3emsro mnocwsaercs uHQOpMaUHUs O JNaBJeHUH
BO31yXa, TeMlepaType U APYTHX BaXKHBIX Napamerpax.

UckyccrBenHble CIYTHUKH 3eMJIH M KOCMHYecKHe KopaGau. Pakernl
¥ yupaBjsieMble CHapsiilel HrpaioT BaxkHYI0 poib. C HX NOMOIIBIO
¢ HCCJIeIoBATeNILCKUMH LeNSMU B HACTOsIIIlee BPeMs 3aMyCKaeTcs MHOTO
HCKYCCTBEHHBIX CNYTHUKOB M KOCMHYecKHMX KopabGueft. CnyTHUKH, Bbl-
BeNleHHble Ha OpPOUTY BHe 3eMHOH aTMocdephl, MOTYT NepeiaBaTb ueli-
HYy!0 HHGOPMALHIO O NMOTOje, COMHEYHOH pajvalMH U JaHHbE, Heo6Xo-
JMMble I8 PaboThl CHCTEM CBS3H.

B paauorexHuueckoM 0o6OpYHOBAaHHU TAKUX CIIYTHHKOB M KOCMHUe-
CKUX Kopabaell KaxKIblfl 9JeMeHT — 3TO Jyulllee U3 TOTO, 4TO CIOCOGHA
JiaTh paguoTexHHka. Tak Kak CIYTHHK HOJKeH paboTaTb aBTOHOMHO
¥ obecrneynBaTh MHOTHe BHAB HeOGXOAMMOH HWH(pOpMAlHM, €ro anna-
patypa HoJKHa 06JaflaTh BLICOKOH H4JI€XKHOCTBIO H BMECTE C TeM GBITh
npejesbHC KOMIAaKTHOH. UToObl JOCTHYbL 3TUX XapaKTEPUCTHK, 3JEK-
1POHHbIE CXEeMBl BBINOJHSAT B BHAe OJIOKOB, COAEPXKALINX MHKDOMH-
HUATIOPHBIE KOMIOHEHTH!, A 151 MUTAHUS UCTIONb3YIOT COMHeUHble 6aTa-
peH.

Bosbliioe 4HCJIO CHYTHUKOB, BBHIBEIEHHBIX Ha OpOHTY, YyXKe [aJjo
MHOTrO [eHHOH HuH(popMmaluuH, HeoOXOAUMOH s JajbHeHilero wuccie-
JIOBaHUSI KOCMHUYECKOro NpocTpaHcTBa., Tak, HanmpuMmep, ¢ X MNOMOUIbIO
Obl/IM OTKPBITHl U H3yUYeHB! PalUalHOHHBE 1Osica 3eMJIH.

Tenemerpusi. [loxroroBka mnepBoro mnojera ueloBeka Ha Jlyny
TpeGyeT HAKOMJEHHUsl JaHHBIX, TOUHO OMpeIesoOWUX YCA0BUs, B KOTO-
phle Tonanel KOCMOHABT NPHU MepBoil nombiTKe nocTHYb JIyHEl. MHOrue
Heo6XO/IMble JJAHHBIE TOJYYaloTCsl NPH MOMOILM IepefaTyuKoB, ycTa-

Puc. VI.182. MckyccTBeHHEIH CNyTHHK 3eM-
an «Tencrap» Ges 060JOUKH, B KOTOPOHl OH
HaxomuTcs npu 3anycke Ha ero BHewnei
NOBEPXHOCTH B KBaApaTHHIX paMKax pacro-
JoxeHbl 3600 comHeuHEHIX 3JeMeHTOB, oGec-
NeYHBaOWKAX 3Hepruio nuranus. Haeepxy
pacrnoJsioxkeHa CIHpanbHasi aHTEHHa AN Ie-
pelaun TeleMeTpHUYECKHX cHrHajoB. [IBa ps-
Jla CBEePXBHICOKOYACTOTHLIX AHTEHH AJSA NpHe-
Ma H Nlepefiaud CHTHAJIOB TeJIeBHAEHHS ONOS-
CHIBAIOT CNYTHHK B €ro CpefHell YacTH.
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HOBJIEHHBIX Ha COYTHUKAaX M MOChLIAIO-
LIKX CHTHa/Mbl [0 KOMaHIe ¢ 3eMJlH.
CurHasbl, NOCbIIaeMble CO CIYTHHKOB,

HMetoT (OPMY MMIYJ/bCOB, BeIMYHHA H
JJUTEJNbHOCTh KOTOPBIX COJep:Kar Mno-
Jge3nyto undopmanuto. Hayka o nepe-

Jlaye Ha pacCTosiHUe U INpHeMe pe3yJb-

TaTOB H3MepeHUHl Ha3blBaeTcs TeJleMerT-

pueil.

C HeKOTOpHIX CIIyTHUKOB IlepefaeT-
ca jgo 150 pasnuuHbIX BUAOB HHGOP-
MalLH¥, CPeld KOTOPBIX HHTEHCHBHOCTBb
pagvauud, BJAUSHUE DajidallH Ha COJ-
HEUHble 3JEMEHTBbl, KOJH4YeCTBO COJI-
HEYHOH 2Hepruu, mnomajgampllled Ha
CIYTHHUK, HaNpsKeHUss BO  MHOTHX
TOYKaX CXeM, JaBJjeHHe BHYTPH U
CHapy:XKu O6GOJIOUKH H peXxum paboThl
HCTOYHHKA 3HEPTHH.

lasopaspsanbie cuerunku. OnxHHM
U3 BHIOB NpubopoB, Hcnosnbsyemblx Pue. VI.183. Tlprmenenue cuer-
I/isi OOHAPYKEHUS PaNUOaKTHBHBIX Ma- ““’a‘flocl; ;g"‘ig: e“ﬁpﬂ 5133'3]33;:1‘;3_
TepHasoB, ABAAOTCA rasopaspsumHbie  joguSCUtTPREIER BYAT G TR
CUETUHKH, HJJH CYETUHKH Fenrepa. 06GblyHO pa6oTaioT OT HeGOJbIIUX
Ecau Tpy6ky [efirepa nomHecTd K Ky- Garapett.

CKy YypaHOBOH PpyIbl HWJAH OPYyromy

npeaMery, obsajfaioniemMy paiHOaKTHBHOCTBIO, HUHIUKATOPHBIA MpuGop
OTMETHT PaJMOAaKTHBHOCTH. B KauyecTBe CHIHA/NOB HHAMKATOPa MOTYT
GbITb [IEMYKH B HAYUIHHKAaX, MUTaHHE HEOHOBOH JIaMIIOUKY HJIH OTKJIO-
HeHUe CTpeskyu npubopa.

OcHOBHO! 4acTbIO CueTuMKa fIBJsieTCs HeGonbiwas Tpybka [efirepa
10 crek/siHHas TpyGKa, 3aloJHEeHHas ra3oM U UMelouias [Ba meraJl-
JHYecKuX 3JekTpoaa BHyTpH. Korma kK TpyOke momHocsiTcsi pajuoak-
THBHBblEe MaTepKa/ibl, B Hell NOJ NeHCTBHEM PafHO2KTHBHOIO H3Jy4YeHHS
MeXy JMEKTPOJaMH HauMHaeT NMPOXOJUTL TOK, KOTOPHIH 3aTeM YCHJIH-
Baercsl ycuaareneM. UeM BEILIE YDOBEHb PafiHOAKTHBHOCTH, TeM 0O0Jb-
ILIe MOKa3aHuA cueTunka. [IpH 3TOM IIeTYKH B HayLIHHKAX [MOBTOPSIIOTCS
yame, yBeJHYHUBAETCs YacTOTa MUTAHHS HEOHOBOH JIAMIIOYKH, @ CTPe/Ka
npubopa OTKJOHSAETCH JaJlblie.

lasopaspsigHble CUETYNKH UMEIOT MHOTO BaXKHBIX NpHMeHeHUil. [eo-
JIOTH HCIIO/Ib3YIOT HX NPH Pa3Belike MEeCTOPOXKAeHHH yPaHOBOH pYyAHI.
B Tex Mecrax, rie NpHMEHSIOT palUOaKTHBHble MaTepHa/bl, rasopas-
pSLHBIE CUETUHKH MO3BOJISIIOT ONPENe/saTh, ObIIM JIU JIOAH H/IH UX OREXK]A
B KOHTaKTe C OIlIaCHBIMH JYy4aMH.
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Bo MHOruX Bujax NPOMBIIJIEHHOrO 00GOPYJIOBAHUSA [i/isi BKJIOUEHHS
MK BBHIKJIOUEHHS 3JEKTPHYECKHX CXEM HCHO/B3YIOTCA CXeMbl, 3ajalo-
[LlMe MOMEHTbl BKJIIOUEHHSl HJIH BBIKJIOUEHUs H aHAJOTHYHbIE CXeMe,
nokasanHo#l ua puc. VI.185. C momomipio Tako#l cxeMbl MOXHO TOYHO
3aJlaTb MHTEPBaJbl BPeMeHH, H3MepsieMble KaK NOJIAMU CEKYH[bl, TaK
¥ MHOTMMH MHHYTaMH. [IJIUTeJbHOCTb HHTEPBAJIOB OINPENE/ISeTCs BeJIH-
YHHAMH COMPOTHBJEHHA Pe3HCTOpa B OMaX M eMKOCTH KOHJeHcaTopa
B hapanax. [IpousBeneHne CONPOTHBIEHHA PE3UCTOPA HA EMKOCTb KOH-
IeHcaTtopa (B gapanax) AacT BeJHUHHY BPeMeHHOI'O HHTepBaJ/a B CeKYH-

UHTEPECHBIE CAMO/EJIKM
1. «Muranka» Ha HEOHOBOM naMnouyxe

Heo6xonumble maTepuaJm:

HeonoBass snamna tuma MH-3 . . . . . . .. ... .. .1
Peaucrop 0,5 em (cM. Teker) . . . . . .. ..o
Kongencarop 150 ¢ (cMm. Teker) . . . . . . . . . . . .. L]

nax, 1Mo UCTeUeHUH KOTOPOIro HeOHOBad Jamiia 6y11eT 3aXxKuUrarbcs.
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Puc. VI.184. «<Muranka» Ha HeoHOBOM

Jawmiane,

Cxema ,muzasxu” va HeonoBod namne

~90-135 8 l ~ 90-1358
= | i + — l +

Obe Knemmst
coedunums Boixad K
Bmecme yyBemBume ns-
Homy pene
(conpomuBrenue

obmomku 2-5 Kom)

Puc VI 185 Cxema «MHrajiku» U ynpaBJsIoOlUIero peje Ha HEOHO-
BOM Jamme.



B cxeme, mogasanHo# Ha puc. VI.184, mrurenvHocTn untepBana
paBHa ONHO! CeKyH[e, TaK KaK CONPOTHBJECHHE PE3UCTOpPA COCTaBJsIel
1 Mom, a eMkocTb KOHJeHcatopa | mxg, Eciv Mbl XOTHM yBesqHUH1b
JJIMTEJILHOCTh HHTEpPBaJja, HaM JAOCTATOYHO YBEJIHUHTb COMPOTHBJ/EHHE
pesucTopa HJIH eMKOCTb KOHJIEHCATopa, NMOTOMY YTO HUX MPOU3BENEHHE
U omnpelensieT LIUTENbHOCTE HHTEPBajda B CeKYHIax.

Ha Bxom cxeMbl HYXXHO MOJATh HAMpPsiKEHHE NOCTOSIHHOTO TOKa OT
90 no 135 6. Ecau MBI XOTHM TOJBKO HaG/IOAaTh YacTOTy MHTAHHS HeEo-
HOBOI JIaMIIbl, BEIXOJIHBIE 3aXKHMBI C/IEAyeT 3aMKHYTh HAKOPOTKO KYCKOM
npoeona. Ecau ke TpebyeTcs ynpasiaTb paGoTOd APYrofi cXembl, BbI-
XOJ CJleflyeT MOJKJIOYUTh K OOMOTKE WYBCTBHTE/JIBbHOIO pele.

2. Cxema TpaH3UCTOPHOro reHepartopa
gna obyyenua kogy Mopse

Heo6xonumMele matepuassl:

JepeBsinnas jpomeuka 13 X 76X 756 mm . . . . . . ..
Tpausucrop tuma MII42 . e e e e
TlocTosiHHBIE KOHAEHCATOPH 001 Mrcd) (Ci, Cy . . . ...
Pesucrop 47 kom (R) . . . . . « . o v o . ... ..
MuHuaropHble 6a1apemm e e e e e e e
BaKUMBL . . . o . . .. e e

DD DD =

DTOT TPAH3HCTOPHBIH IeHepaTop MNpeAcTaBiaseT coG0H KOMIAKTHYIO
CXeMy, ¢ IOMOLIbI0 KOTOPOH MOXKHO oOyuaTbcs pajpuoreserpadHoMy
KONy B paguoMoGuTeNsCKON npaxkTuke. CMOHTHpyiiTe Heraiu Tak,
KaK ToKa3aHo Ha puc. VI1.186. BeinosnuTte coenuHeHns COTJIaCHO CXeMe
puc. VI.187. JIBa KOHTAKTHBIX 3a:KKMa 0003HAUYbTE KKJIOU», a JABa APY-
rHX — «HayiiHHKH». Ec/iy Bce cOellMHeHUA cle/laHbl NPaBUJILHO, TO IPH
HaXKaTHH KJioYa B HayIIHUKaX OyleT C/BIUIEH SBYK BBICOKOIO TOHA.

HaywHuxa
/53J__
+
' l /M/av—l—
Puc. VI.186. Teneparop Puc. VI.187. Cxema tpansu-
Ha TPaH3HUCTOpe JJis 0Gy- CTOPIOTO reHepaTopa Ajs oby-
genus kopy Mopse. yeHus Koay Mopae.
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Hauayuiuve pesysbraThl NOsMydaroTcsl ¢ HayLIHMKAaMH, MMEIOLLMMH CO-
nporusaenne 2000 om uau Gosblue. JI1s yMeHblueHUst notpereHus
ToKa Garapell Hy>KHO OTCOE[UHSITb HAYLUHHKH OT CXeMbl I10C/I€ OKOHYa-
Husi paboThbl.

KoHTponbHble BONpoOCHI

1. Tlouemy Ha TeseleHTpe HCNOJNb3YIOTCS ABA NepemaTyHKa?

2. CKONIbKO TOJIHBIX H306pa)KeHHH CUEeHbl NepefaeTcs TeNeUEeHTPOM Kaxkaylo
CeKyHIy?

3 Ha ckonbKO CTpPOK pasGuBaeTcsi Kaxiaoe H3o6paxeHue?

4. 3aueM HYXHO YCTaHaBJIHBATb TEeJEBH3HOHHYIO aHTEHHY KaK MOXKHO
BHILIEP

5. Kak Ha3biBaeTcs 3/1eKTpOHHOJyueBasi Tpy6Ka B TeseBH3ope? OGbsicHHTE,
KakK oHa paboTaer.

6. O6bsaunTe, KaK C NOMOLLbLIO PagHOJOKAaTOPa ONpeNe/IsfeTCs BHICOTA CaMoO-
neTa Haa 3eMmned.

7. Kak MOXHO HCIOJb30BaTh PagHOJOKATOpP AJs1 TOrO, 4TOGH CAenaTh IHoJe-
THl CaMOJIeTOB GoJiee Ge3omacCHLIMH?

8. B ueM 3akiiouaercsi NpeMMyLUECTBO PafHOyNpaBJseMbX pPaKeT?

9. lns 4yero HCIOJbL3YIOTCS ra30pa3psilHbE CYETYHKHP
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APUNOXKEHUE 1

COBETbI NO NAWHKE

[lpu c6opKe cxeM oueHb BaXKHO NOJYYHTh HaJeXKHble COeIHHEHHS.
Ipuno# soskeH o6ecrneuuBaTh XOPOIIKH 3I€KTPUUECKHH KOHTAKT, Ipel-
OTBpAIaTh KOPPO3HIO B COeAMHEHHH H IOBBIIATHL NPOYHOCTb COESNMHE-
Hus.

OMEPALMM U MPABUIA MPU MNMAMKE

3aumncTrTh HKano nasnbHMKa

an HCIIOJIb30BAHHUH 3JIEKTPUUECKOro MasJIbHUKAa PEKOMCHAYETCS
BBITALLLUTh MEJHOEe KaJIo U3 NnasiJIbHUKA JJ1d 3aUUCTKH €ro HallHJIbEHHKOM.
3arouuTe KOHeIl 2KaJ/ia, KaK II0Ka3aHOo Ha pHC. Il. 1, Tak uToGHI BCe rpaHu

Puc. Il.1. Mennoe xajno mna- Puc. 1.2, Wsonsauus c npoosa
SJIbHHKa  CleiyeT 3a4UCTUTh MaJloro [AuameTpa yaaznasercs C
HaNUJbHUKOM. NOMOWbi0 HaXAayHOH Oymaru.

6bUIM TVIaJKUMH M CXOAWJHCH B Touky. )Ka/lo c/leiyeT BBHITAaCKHBAThH
13 nasiJibHUKa HE MeHee OJHOro pasa B Hele/io, 4TOGhl MOXKHO OblIO
yIasiTh KOPPO3HIO C ero MoBepXHOCTH. Ec/y »Kajo AJMUTENTbHOE BpeMs
ocTaeTcsl B NasiIbHMKe, TO BCJEICTBUE KOPPO3HUH BHYTPEHHUX IIOBEpX-
HOCTe#l CTAHOBMTCS TPYJHO €r0 BHITACKHBATbL

Konunk nas/ibHOrO NHCTOJIETa HYXKHO SauuliaThb METaJlJH4yecKoH
IEeTKOH WM HaXJa4yHOH Oymaroi.
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3anynuTbh KOHeLl, xana

HarpefitTe masjpHUK W HaHeCHTe Ha KOHell Kaja TOHKHH CJOH
gauudoau U npunos. MHoria npumnoid He mpHCTaer, jaxe KOrAa KaJo
BHIIVISIIAT YHCTBIM. B 3THX caydasix HYXKHO NOTepeTb HAarpeTyl 4acThb
MeTa/lIMYeCKOl ETKOM M CHOBA HAHECTH CJ0H Kauubou M NPUNOd.
Tenepb Xa/jo NMOKPOETCS CJIOEM 0JIOBa M GYNeT UMeTh OJIeCTSLLYIo IO~
BepxHOCTb. Ecsin Ha xaJjle uMeeTcs H3OBLITOK NPHIION, €r0 MOXKHO yla-
JIUTh, OOTEpeB 2KaJlo KyCKOM MaTepHH.

Monb3yiTech npunoem B BuAe NMPOBONOKHU,
BHYTPM KOTOPOK 3anoXeHa KaHudonb

Jlnsi BHINOJIHEHHS BCEX JIEKTPHUECKHX COeNUHEHHH peKOMEeHIyeT-
csl PUNOJ B BHIE NMPOBOJIOKH, LEHTPasbHasA YacTh KOTOPOH 3amoJiHeHa
kanudoJbio. [IpuMeHeHrHe KHCIOT WM Nas/bHBIX MACT HeXesaTelbHO,

TaK KaK OHHM pasbellaloT COeJHHEHHS.
Bce nognexawue naike AeTtanu AOMKHLI ObiTh YMCTBIMM

[puno#i He Gyner npuUcTaBaTb K NPOBOLY HJIH JielecTKaM, KOTO-
pble He GbIM MpeIBapUTENbHO 3aduileHH. Bee neranu nepea nafikoit
HYXKHO 3auHIaTh HOKOM J0 Grecka. TOHKHe sMalMpoBaHHble MPoBOAA
Jyumle 3auuiiaTh NPH MOMOULH Ha)KAayHOH OyMmard, Kak I[0Ka3aHo

Ha puc. I1. 2.
Cpenaitite xopollee MeXxaHM4YecKoe CoeuHEHUE

[lepen nafikofi ciefyeT CKPYTUTb /M HaleXHO 3a)KaTb MPOBOJA,
nojyiexkauiye naike. [Tocje 3T0ro MoXHO OCyLleCTBUTh NaHKYy.

Harperite coeguHerme

[opsaunil masJbHUK HYXHO JiepKaTb y JAeTaJsel,, KOTOphIe HYKHO
COENMHUTh, A0 TeX NOp, NOKa OHU He Harpetorcsi. [lasiemble yacTH Je-
Tajlefl JO/IKHBI ObITh HArpeTsl Tak, YTOObl NPUIOH NIJIaBH/ICS MpH Kaca-
HUH uX. B 9TOM ciyuae npumoil GyieT XOpowo pacreKatbcsi B 06paso-
BbIBaTh IIPOYHOE COEJHHEHHE.

He ponyckaiite ABMMEHMS B NaseMOM
coenMHeHMM AO 3aCTbiBaHMS NMPUNos

HpI/I naike U OXJaxKJeHuu npunoA CoOCAHHEHHE NOJ/I)KHO OCTaBaTh-
¢l HenoABHKHBIM. [T0oJIBHKHOCTD B COENUHEHHH MOXKeT IIPUBECTH K ero
TIOBBIIIEHHOMY COIIPOTHBJ/ICHHIO,
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Monb3yiTeck HYMHbLIM KONUUECTBOM NPUMNOSN

Koauuectso NpHUNoA NOJ/IXKHO COOTBETCTBOBATH BLITIOJIHSIEMOH OIe-

pauvu. M36biTok npunos He yJjayumaer coefHHeHHs, HO MOXET BRI3BaThb
KOpOTKOe 3amblkaHue. [IpH nosiBieHHH H30bITKA NPHUIOA Harpeiite
coe/liHeHNe CHOBA M yIaJ/uTe JIMIUHUHA NPUNOH KYCKOM MaTepHH.

Puc. I1.3. IIna ortBOja TemnJa Puc. [1.4. Ina naiiku neyar-

OT TPaH3UCTOpPA €ro BHIBOALI HBIX CXeM YJOGHO MO0JIb30BaTh-

NpH nalike claepyerT 3axKaThb NJO- csi HeGOJBIIMM HAKOHEUHHKOM
ckory6uamu. nycroJera AJs nanku.

3awmiuianTte onpefeneHHble getanu
oT neperpesa

Takne JA€Tajii, KakK JHOJb! U TPAH3UCTOPBI, MOXKHO JIETKO IOBpe-

IUTb B pe3yJbTarTe neperpeBa. Utobbl H36eXaTb NMOBPEXKIECHUS HUX IPH
nafike, BBIBOABI C/efyeT 3axkaTh IJIOCKOry0LiamH, Kak IOKa3aHO Ha
puc. I1. 3. Tlnockory6us! OTBENYT H3GHITOYHOE TEIJIO OT JAHHOH JEeTalH.

Ans naikuM MUHMATIOPHKIX fpeTanei nonb3yHTecs
MMHHATIOPHBIM YKanoM

B 3/1eKTPOHHBIX CXeMax B OueHb HEGOJIBIIOM OGBEME MOXET pas-

Melarbes 6OJIbIIOE YHCIO KOMIOHEHTOB. [Tasf/ibHEK ¢ GOJBIIHAM 2KajoMm
MOKeT JIETKO NOBPeJUTh CaMH JeTajld WIH APYyTHe coeluHeHHs. B cay-
yae MJIOTHOTO MOHTaXxa Ie/ecoo0pasHo  I0Jb30BaThCS MNasJbHHKOM
C MHHHaTIODHBIM JKaJIOM, HalmpHUMep, TaKHM, KaKOe HCIOJb3yercs Ha
nucrosietax s naiiku (puc. IT. 4).

356



MPANOXEHMUE 2

OMUCAHHUE NATHU CAMOJENOK

MPUBOP ANa AEMOHCTPALMM PACMPEAENEHMS
MATHHUTHOIO nonA

HeoGxoauMele MaTtepHalbl:

JlyxeHast KoHcepBHast 6aHKa . . . . . . . . . .
IMaTpoH AAsT OCBETHTEJBHON JaMIHl
dneKTpHUECKHA NpoBOA . . . .
HepeBsiHHast manouyka & 6 mm zlmmou 30 cu
[lepeBsiHHAasi TNOACTaBKa

HepeBsiHHbIE CTOWKH O/ ernneﬂnx Ganku
NepeBsiHHEe OOWEYKH O nonyqel-mﬂ pacnpeneneﬂnx Tons
ToscTeIl  JMHCT KapTOHa . . . e e .
[rencenbHast BHAKA . . . e e
KonpueBass peanHoBasi npoxnam(a @9,5 MM

——-—wm——:——-

W3 Kycka TOJICTOrO KapTOHA H JBYY. JIEPeBSIHHBIX JOlledeK cleaaiTe

NOJCTABKY BLICOTOH 75 Mm /ISl NOJNyYeHHsl KapTUHBI MOJSA Ha Hed u
VKDEIHTe ee HAa JIePeBSHHOM OCHOBaHUH. |15l KpemJieHHsl BMECTO TBO3-
Jeil WM WYPYTIOB Nosb3yHrech KJeeM. CMOHTHPYHTE JIaMIOBBIH MAaTPOH
Ha KYCKe JepeBa U IPOCBepJIHTE B
9TOM KYyCKe JiepeBa NpOJOJbHOE OTBep-
cTHe AHameTpoM 6,5 mm Jns HepeBsH-
Hoit ocu. [lpocBepsnTe nABa OTBEPCTHA
nvamerpom 6,5 mm B GOKOBOH TO-
BepxHOCTH OaHKM, BOJIH3H OT JHA, TakK
yToGhl Uepe3 HUX U uepe3 OTBepCTHE B
IepeBsIHHOM JiepKaTeJe JIaMIIOBOTO nar-
poHa MOXKHO OBUIO TIPONYCTHTL Jepe-
BsiHHYI0 ocb. IIpHKJ/eliTe NepeBHHYIO
ocb K JIepeBSIHHOMY JlepxKaTesio Iat-
pOHa M YCTaHOBHTE JIAaMIIOBBI MaTPOH
Ha JHe GaHKH.

ITpocBepanTe OTBepCTHE AHaMETPOM
6,5 wmmM B KaxIOH H3 JAepeBSHHBLIX
CTOEK IJIS1 KpemieHus 6aHKH, TaK 4uTo-
6bl 6aHKa TOCJe ee YCTaHOBKM HAa  Me-

CTO NP TNOBOPAYUBAHHMH OTHOCHTENb- Puc. I15. Ha sowenyio 6ymary
HO ocH TNpHOIHIKaJach KpaeM K NOJ- B NpuGOpe AjA monyueHus Kap-
cTaBKe (I/Isl MOJIYYeHHs] KapTHHbI 1o- THHbl MariuTHOrO IOJA HAacCH-
7151) Ha paccrosinne 6,5 mu. [IpocBepanre o 0TCH METANIHICCKIE ONHIKH.
OTBepCTHE /11 DPEe3WHOBOH MPOKJIANKHU

nuametpoM 9,5 mm B 1He GaHKH OKoJIO marpoHa. [lpucoenuHuTe ofuH
KOHell 3/IEKTPHUIECKOTO NIPOBOJIA K JIAMIIOBOMY aTPOHY, MPOITYCTUTE MPO-
BOJL uepe3 OTBEPCTHE C NMPOKJAJKOH M HaJeHbTe Ha ero BTOPOH KOHew
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Tpox nadxa
AepeBannsii
bpycox

——— /lamnoBeid nampou
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Mecmo Grn
yemarnobru —_|
maeHuma

C |

Aepebannan
Bud cnepedu o domada Bud cboxy

J*%4

Puc. I1.6. Ilpubop anst nosyyeHuss KapTUHBl pacrnpejeieHHs MAarHUTHOrO MNoJd.

BUJKY. BBepHHUTe Jamny B naTpoH, U Npubop rotoB K pabote. Jlamma
MOKET HMEeThb MOIIHOCTE 0T 75 go 150 ém B 3aBUCHMOCTH OT THNA
BOLIEHON GyMaru, UCHOAb3yeMOH N5l NOJyYeHUs KapTHHBI pacipesese-
HHSA TOJA.

Yro6pl MOAYYHTh KapTHHY pachpeleleHdss TMoJsA  NO0CTOSIHHOTO
MaruuTa, IOMeCTUTe NOCTOSIHHBIA HJIM 3J€eKTPOMATHUT HEMOCPEACTBEHHO
noj JucT KaproHa. [losoxkute Ha KapTOH JIUCT BOMIEHOH Gymarw M Ha-
CHIbTe Ha OyMary MeJKHX ’KeJe3HbIX ONWJIOK. XOpOIIHe Pe3yJbTaThl
HOJIy4aloTCs, €CJH JJif STOH IeNH HCIOJb30BaTh KYCOUKH, 06pasyio-
1I¥ecs: IPU TPEHUH JAPYT O Ipyra ABYX KYCKOB METaJJIHYECKOH «IIEPCTH».
THXOHBKO NOCTYUYHTE MO JIUCTY KapTOHA JO TeX NOP, IIOKA Ha JIUCTE BO-

Puc, I1.7. KapruHa MarHuTHOro moJisi, NOJNyueHHAR
Ha BolleHOH Gymare,
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meHol 6yMard He oOpasyercs HyXKHaf KapTHHAa pacrpefeseHHs IMOoJs.
Ilpubnusbre sateM GaHKy C BKJIOUEHHOH JIaMIOH K KapTuHe I[OJIS.
Uepes MUHYTY TemJIO OT JIaMIbl PACIJIaBHT BOCK HA GyMare W OMHJIKH
norpyssrcs B Hero. Ilocse ynaneHus JiaMIbl Ha BOIIEHOH Gymare ocTa-
HETCs KapTHHa paclpelefeHusi MAarHUTHOIO IIOJIS.

SJNIEKTPOABUIATEJIb MOPLUHEBOIO THMA

du6posbie waitbel ToNwUuod 3 mm, F28 mm . . .
[epeBsinnrii crepmens 9,5 X 51 mm .
[IpyTOoK MArKo# cranu ®65 MM BIHHOM 57 MM .
CranpHo#l npyTok @3 mm pauHod 83 mm . . . .
Tlonocka satynu toawuuoir 1,6 mm 6,5 X 38 mm .
CrajipHble JIHCTHl TONMUHOM 1 mm 38 X 63 mn

Kpyrasii narysesti 1uck @13 uu, TOJIHHON 4,8 mm
Tlonocka npyxuHHOA JaaryHu tonmuuoi 0,4 mm 4,8 X 70 mm

.
.
.
.
.
.

HepeBsiuubit  6pycok 19 X 38 X b1 mm . . . .

Hepessunas poumeuka 13 X 100 X 150 mm . . .

KonrakTHble pesbGOBhIE  3aKHMbI .

TIpoBOA 5MaNUHpPOBaHHHIM AJS HAMOTKH SJIeKTPOMaTHPITOB @0 65 MM 3
© MaxOoBHK .. 0 . v v e e e e e e e e e e e e e e

2
1
1
1
1
2
1
1
1
1
2
O

D/leKTPOIBHTATENb 3TOrO THIA padoTaeT aHAJIOTHYHO MApOBOH Ma-

IIKHE B TOM OTHOLIEHNH, YTO MOIIHOCTb NMOCTYIIaeT K MAXOBHUKY OT TIOPIII-
Hfl, HMEIOILIETO BO3BPaTHO-MOCTyNaTe/bHOe ABIKeHHe. Crenafite xap-
Kac I/ KaTywkH. [ys 5Toro npocBepJ/iHTe B IeDeBSHHOM CTEPIKHE OT-
BepcTHe AuaMeTpoM 6,8 mm u ycranoBHTe PUOPOBLIe maiiGbl HAa KOHIIAX
3TOro crepxHA. B onHo#t W3 mai6 npocsBep/MTe ABa HeGOJBIIHX OTBEP-
CTUS I/ BBIBOJOB KaTYIUKH, a Ha KapKac HaMoTafite BOceMb CJIOEB
nposoza nuamerpom 0,65 mm. O6pato-
Tafite NepeBAHHBIH OpYCOK C OJHOHR
CTOPOHBI TaK, 4TOOB! B HEM YCTaHaBJIH-
BaJlach KaTyllxa, 3aTeM NpHKJefiTe Ka-
TYwKy K 6pycky. Karymxky BMecTe C
OpPYCKOM BHHTaMU HJIM KJIeeM [PHKpe-
nuTe K JAePeBAHHOMY  OCHOBAHHIO,
Kak mokasaHo Ha puc. I1. 8.O6pa6o-
TafiTe NMOJOCKY JAaTyHH, Kotopas OGyzeT
CJYXHTh [IATYHOM, H IIPOCBEpPJIHTE B
Hell oTBepCTus.

3aroynTe OAMH KOHEI| IUTOKA TaK,
urofbl KOHEll IIAaTyHa MOXHO OBLIO
NPUKPENHTb K IITOKY, KakK IOKa3aHo
Ha pHCYHKe WiToka. [IpuBHMHTHTE MIa-

TYH K WTOKYy BuHTOM M4. 3aranurte

BUHT TaK, YTOOBI [IaTyH MOI CBOGOAHO

JIBAraThCs, [OCJAE STOro 3amnasiiite Ko-

Hell BuHTA B mroke. Ha Bbrrovensmift  p, 11.8. [suratens mnopuwte-
U3 JlepeBa MaxOBUK MOXHO HaJleTh Ky- BOrO THHA.
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CcOK TpyOBl I/ yBeJHYeHHS ero Beca, MaXOBUK MOMKHO Cle/aTb Tak-
JKe U3 KPBHIUKH OT 6aHKH, KaK Hokas3aHo Ha puc. [1. 8. Hsoruure
cTajbHOH cTepxkeHb B ¢opMe KoJeHdaToro Bana (cM. puc. I1.9).
ITpocBepaute U o6paboTaiitTe MO uepTeKy ABe CTaJbHblE IJIACTHHKH,
npefHa3HaueHHble 1A MOAMHUITHUKOBBIX CTOEK.

CobepuTe KOJEHYATHIH BaJ, MaXOBHK Y NOIUIMIIHUKOBBIE CTOHKH.
Ilocne 3TOro HajieHbTe Ha KOJIEHYAThbIIi BaJ NOAUIMMNHHKOBYIO CTOHKY,
MaxOBHK, BTOPYIO MOAIIMMHHUKOBYIO CTOHKY M JAPYTYIO PacCBEpJIEHHYIO
rafiky. Becb coGpaHHBIN y3en yCTaHOBHTe Ha JIEPEBSIHHYIO MOACTABKY
U TNPONYCTHUTE KOHelLlL KOJIeHYaTOro BaJ/a uepe3 OTBEPCTHE B IIATYHe.

Pesbbobsie
3amumsl
————— (=7
Ty B 7 B
Kemywxa \\ : | 8
Aepebannan | 1 i
nodemabxa ™ | ) L 4
] : 19 50
! fNlodcmalBra ramywxu
|
Wmok < ] '
! Lemna 96,7
4
/ Pubpoban
Wamyw ~ wau{a
Kowmaxmubli t 28
Konenyamoni L1 #ysnavox [
8an ~ 95 T f”
Maxobux O N weemuzpannas : : .
2adxa ~—Ji 3
Aepebanpsil 1 ‘
Obuwudi 8ud cmepKeHs  —tlal
o 913 Kaprac
Mazkan 160 (namyws)  Kamyuxu
:» cmans M3
- ) $32
> 5?- Konmaxmwsid  Kpyessid
~— 58 * Kynayox  CmaneHol
npymox N
Wmox ‘ N
@32 »

16 f=— 58 —
Konewyamsid Ban

6 f— 70 —f

3
©
436 & 932
- P TpymuRHaA
0]
38 —= - namyks 0,4 mm 32 -
48, [1F ~— 38
Nodwunnuxoban
cmodKa Wemxa Uamyn

Puc. I1.9. O6wpnit BuA ¥ AeTaad ABHraTessl NOPIUHEBOro THHA.
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BripoBusiite Bce neranu Tak, 4ToGhl JBHXKYIIHECS yacTH paGoTaly CBO-
6onHO, 3aTeM NMPHUBUHTHTE MONMIUNHHKOBLIE CTOHKH K MOJCTaBKe MIypy-
naMu. 3akpenuTe MaxOBHK Ha OCH NocepennHe Mexay croiikamu. Ilpu-
nagiiTe radku K KOJIEHUaTOMY Bajy TaK, YTOOH MaXOBHK HAXOIHJICS
B CPeJHEM IOJIOKEHHH MEXAY CTOHKAMH.

CnenafiTe U3 JIaTYHHOTO JUCKA KYJAUOK B COOTBETCTBHH C PUCYHKOM
Y YCTAHOBHUTE €ro Ha KOHIle KOJIeHuaToro BaJja. [IpocBepJinte H U3orHuTe
NOJIOCKY TpyKuHHOH satyHH (pHc. 1. 9), KoTopas GyzeT BHIIOJHATB
POJIb LIETKH, X NPHBUHTHTE ee K AePeBAHHOH MOJICTAaBKe TaK, YTOOL ee
KOHell HaXOAWJCs Ha KOHTakTHOM KyJauke. OrperyJjupyfite KyJauok,
9To6bl OH BXOJHJ B KOHTAKT CO IMETKOH Cpa3y mocJje TOro, Kax IUTOK
HauHHaeT o6paTHbIH XOl; KOHTAKT JOJIKEH pa3phiBaThes HEMOCPENCTBEH-
HO Tepel TeM, KaK IUTOK HauHeT CBOH mpaMol xoA. UTo6k MOJYYHTh
Jyuliue pe3ysbTaThl, Kpas KyJauka clefyeT HeMHOro o6pa6oraTh Ha-
nuabHUKOM. [lociie OKOHUaHUNA PeryJHpOBKU KyJauka mpUnasiite ero
K KosjeHuatomy Bajay. CoendHHTe IeTajlu IBUrartelsi B COOTBETCTBHH
C PHCYHKOM, H OH GyJeT rotoB K pa6orte. [[Buratenb yJn0BJeTBOPHTE/b-
HO paGoTaeT mpH NHTAHHHU €ro HanpsKeHHeM MOCTOSHHOIO TOKa OT 3

- o 8 4.

NPMUBOP ANS NMPOBEPKU LIEMW HAKANA PAOMONIAMIN
Heo6xoxumele Martepuanel:

Jluer cranum TtonmwuuHod 0,8 mm 140 X 140 mm . o v o o o .

1
Peaucrop 100 KOM .+ & o v v 4 o o ¢ ¢ o v v e 0 v e .. .1
HeonoBass nampa Tthma MH-3 ., . ... ... ... ...1
BOCbMWIITEIDBKOBHE MAHEAH . 4 o o o o s o « o o o o o o 2
MUBUATIOPHBIE CEMHIUTHIPLKOBBIE MAHENH . o o o o o o o o » 2
MuHnaitopHas JeBATHIUTHIPBKOBASA HAHCAL . . o o v o o o . 1
PesnnoBas KosplieBas MNpPOKAaiKa 36,5 mm . o o o o o o 1
PesnnoBas KoJsbueBas mnpokaagka @95 mm . . . . . .. .1
ONeKTPUUECKHE MPOBOI . & o & & & o 4 o o o o o v s o« 2M

LTencesIbHAA BHIKA + o o o o o o o o o o o o o o o o o

Onuoll M3 4acTO BCTPEUAIOIIHXCS NPHYHH BHIXOJA M3 CTPOS JiaMmn
B pajuoNpUeMHHKe HJH TeJeBH30pe ABNAETCS NeperopaHHe LeNH Ha-
xana. [Ipu nomomu onucanHOro saeck NPHGOPA BB JIETKO MOXKETe Olpe-
IeJuThb, B KAKOH U3 JlaMII leperopea lemnb Hakaja, B Jamnax ¢ BocbMH-
¥ CeMULITBIPLKOBBIMH LOKOJISIMH LleNH HaKajla BbIBOASTCS HA Pasjuy-
Hble WThIPbKK, [losToMy B npuGope Hcnoab3yercs no Ase NaHeny
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Puc. I1.10 Cxema u ueprex waccu npubopa ans npo-
BePKH HaKaJja paauoJaMi.

JJa8 KaxXIOro W3 3TUX THIOB JaMiIl. HOCKOJIbe Yy BcCeX IeBATH-
IOTBIPBKOBBIX MMaJdbYHKOBLIX JlaMIl HAKaJ BbIBOOUTCA Ha OJHH H Te
e WTBIPbKH, IJ9 NOPOBEPKH 3THUX JaMll HYXHa TOJbKO OIHA ma-

HeJb.

BrinosinuTe pasmeTky, NPOCBEPJIMTE OTBEPCTHS H COTHHTE Kpas
maccu B cootBerctBud ¢ puc. [1. 10. Tlponasiite yraml maccu. Ycra-
HOBWTe MaHeNd JJs JaMil B NPelyCMOTPeHHble OTBepCTHs. BeraBbTe
PE3UHOBYIO MPOKJAIKY B OTBEPCTHE B BEepPXHeH MaHeIH H IOMECTHTe
CIOa HEOHOBYIO JIaMIly BBIBOAaMHM BHYTpPb waccH. Cnasifite cxemy

Puc. IL.I1 Tecrep nas npo-
BEepPKH HaKajla pagHoJaMIl.
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npu6opa corsaceo puc. I1. 10 u npu-
COeJIMHUTE IUHYP MHTaHHs, TpelBapH-
TeJLHO NPONYCTHB ero d4epes OTBep-
CTHe C PEe3VHOBOH MPOKJAiKoH B 6o-
KoBo#l crenke maccH. [Ipn nposepke
BOCBMH- HJIA CEMHUIUTHIPBKOBHIX JIamIl
CTaBbTe JIaMIy CHayaja B JIeBYyIO Ma-
HeJb, a 3aTeM B npaByw. Eciau me-
OHOBasl JlaMna TOPHT B OOOHX CJIy-
yasx, HeNnb HaKaja JiaMmbl HCIpaBHa,
Ecmu HeoHOBas® namMma He TOpHT, Ha-
KaJ noepexieH. [l1s npoBepku neBs-
THUITHIPHKOBOH  MaNbYUKOBOH  JIAMITBI
YCTaHOBHMTE e€e B MaHeJb H ONpelesnTe
€e UCIPAaBHOCTbL I10.CBEUEHHIO HEOHOBOM
JIaMIIBL.



TPAH3UCTOPHBIA YCUIUTESb

Heo6xonuMble MaTepHalsbl:

Jepessiunasi nomeuka 13 X 75 X 76 mm . . . . . . . . ..
Tpausucrop Ttuna MII39 .. - ..
KoHzeHCcaTOp 3/1€KTPOTUTHUECKHH 10 qub "95 G . .

Pesucrop (cMm. Teker) (Ry) o o o v . . e e e
Pesucrop 220 wkom (Ry) « « « v v v v v o .. e e e
Barapeiirku pas Kapmauﬂoro tbox-xapa ...........
KOHTAaKTHBIE 3aMHMBl . . + « & « &« & o « o . e e e

[N YN

JIlaHHBI TPaH3HCTOPHBIH YCHJINTE]b TO3BOJSET YBEJIHYHTL IPOM-
KOCTb 3BYYaHHS JIIOOOrO- U3 JIETEKTOPHBIX HJIH TPAH3UCTOPHBIX MpPHUEM-
HHUKOB, ONUCAHHBIX B 3TOH KHUre. CMOHTHPYHiTe leTa/u Tak, Kak IOKa-
3ano Ha puc. Il. 12. Cobepute cxemy corsacHo puc. I1. 13. JIBa KoH-

G
B8x0d ]g, Beixod
. i
b +10 10~
38
Puc. I1.12. TpausucropHblit Puc. TI1.13. Cxema TpaH3HCTOpHOrO
YCHIHUTEb. YCHJIUTENS.

TAKTHBIX 32)KMMa HYXXHO MOMETHTb BXOH», a ABA APYTHX — «BLIXOMI.
JIJs1 TIONyUeHHsT JIyYUInX pe3yJ/bTaToOB BeJHYMHY CONMPOTHBJIEHHS PESH-
cropa R, cienyert B3atb 470 om, ec/lM yCUJIHUTeNb HCHONB3YETCS C TPaH-
3UCTOPHBIM PUEMHHKOM, U OK0J10 47 KoM, KOTlla YCHITUTEb HCTIONb3YeT-
csl C JIETEKTOPHBIM IPUEMHHKOM. UTOOBI yMEHBIUHTH pPacXoJOBaHHe
ToKa GarapeeK, HAyIIHUKH HJIH TPOMKOTOBODHUTE/Ib HYXKHO OTKJIOYHTH
nioc/ie OKOHUYAaHHSI PaGOThI C yCHJHTEIEM.

YCUIINTESIb C BBICOKMM KODDDULIMEHTOM YCUIIEHUA

Heo6xonumele MaTepHaJIbL:

Bxonuoit tpanchopMatop (TP1) - « « ¢ v v v v v v 4w 1
Tpaucdhopmarop npenoxoaeqﬂmﬂ (Tpg) B |
Pesucroper 470 xom (R4, R 2
Pesucrop 100 om (R,) . D |
TlepeMeHHEI pe3uCTOP 10 kom (Rg) R |
Kongencatops SJIEKTPOTHTHYECKHE 10 mcd), 6 s (C,, Cg) .2
Koungencarop kepamuueckuil jauckopwiii 0,01 de) 150 & (C) 1
Tpansucropsr tuna MII39 (T4, T3) v o ¢ ¢ v v v v v v v .2



Batapesn 9 8 (unn 2 Garapefiku Aas KapMmaHHOro ¢oHaps) .
TymMOsiep ONHOTOMNIOCHHIH Ha OJHO NOJOMeHHe
MuKPOPOHHOE THE3AO . . .« & v & & o v & o« o v o
THesja AJS HAYWHHKOB . . . « & v & o o o« v o o o
TlnactmaccoBrfi Kopnyc ¢ Kpuimwkoi 25 X 75 X 115 mm
KoHTakTHBlEe nJiaHKM Ha 4 KOHTAaKTa . . . .

e o e e
s e e e o+ &

N et DN bt ot et

OnuceiBaeMblil  yCHIHTENb ¢ GONBIHUM KO3(MMULHEHTOM YCHIEHHS
HACTOJILKO MaJl, YTO er0 MOXKHO HOCHTh B KapMmane. Ecau noax/ouuts
K YCHJIHTENIO YYBCTBHTEJIbHBIH MHMKPOQOH, OOpailleHHBI K CTeHe, TO
8BYKH, MNONAjalollye B NOMELLeHHe, CTAHOBATCS JIETKO PasJHYHMBIMH.
Ecayu MUKPO(OH yCTAHOBHUTb Iepell OTpakaTesleM, Na/JbHOCTb JeHCTBHS
MOXeT OblTb YBeJHuUeHa [0 COTHH MeTpoB. [l H3rOTOBJIEHUS YCHJIH-
TeJisi NpUOOPETUTE CHAayasja NJIacCTMACCOBHIH KOPIYC, 3aTeM BHIPEXbTE
KYCOK H30JIIIMOHHOTO MaTepHasia, HanpHMep TEKCTOJIHTa HJH IJIacT-
Macchl, TOMIMHON 1,5 mm 1nsi MOHTaxka jAetasieil. Pacnosnoxure Kaxayio
JleTajb TaK, 4ToOb! BEIBOABI MMeJH MHHHUMaJbHYIO AauHy. [loxcoenunn-
Te BLIBOAB TPAH3HCTOPA K TPeM JIENecTKaM Ha KaXKJOH KOHTaKTHOMH
naanke. OcrajbHble JIENECTKH HCHO/Ib3yHTe Al NPYTUX JeTajeid.
Ykpenute THe3l0 LI MHKPO(OHa W NepeMeHHBbIH pe3UcTOp ¢ ONHON
CTOPOHBI IJIACTMACCOBOTO KOPIYyca, a THe3fo AJISl HaYIIHMKOB — C MpO-
THBOIOJIOXKHOIT CTOPOHBI. XOTs mepeMeHHbIi PE3HCTOP U TYMOJEp yKa-
3aHBEl B CIIUCKE KaK OTHEJbHBLIE JeTajd, OHH MOTYT GbiTb COBMEIIEHbI

B OJIHO feTasn. Bricoknil KoahdHuHeHT
yCcuJIeHUS JaHHOH cXeMbl OOBACHSEeTCS
HCNOJb30BaHHEM  TpaHchOPMAaTOPHOH
'cBsi3u. PesucTuBHO-eMKOCTHast CBf3b
NI03BOJISIET TIOJYYHUTh JIyUlllee KauyecTBO
3By4YaHHus, HO KO3(ppULHEHT yCHJeHHus
IPY 3TOM OKAa3blBaeTcsl 3HaYUTEeNbHO
MeHbIIUM, YeM Ipu TpaHchopmaTop-
_Ho#l cBsizu. [losoca wactorT ycuiurtens
0oslee ueM JOCTAaTOYHA A1  XOPOLIEro
BOCIPOU3BEJIeHUS peuyl, 4YTO COOTBET-
CTBYEeT HA3HAUEHHIO ycuauTens. ¥ ycu-
Jauteneit ¢ TpanchOpMaTOPHOH CBA3BIO
Opu GJMU3KOM paclOJNIOKEHHH JleTalleit
APYT K IPYTy HMeEeTCA TeHJEHIHA K
BO3HUKHOBEHUIO INapa3UTHOH reHepa-
uu¥ Ha Huskoil uacrore. OHa mosAB-
JsieTcsl B BHJle Pe3KHX IIeJUKOB B Ha-
YIIHHKAX C yacToToH JBa UJIM TPH pasa
B ceKyHAY. UToOB! HCKJIOUHTL 3TOT He-
®ejarebHB  3(dekT, mnapa/nesbLHo
Oatapee BKJ/OUalOT KoHAeHcaTop C,

uc. I1. 15).

Puc. I1.14., Ycuaurens caa6eix (P

CHIHAJIOB MOXKHO co6parh B KOM- Coenunute fleTamu Mo cxeme, 1o-
NakTHOM Kopiyce. Ka3aHHOH Ha pHucC. I1. 15, oépamaﬂ
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Puc. I1.15. Cxema ycuautenss caabblXx CHFHAJOB C BBICOKHM
KO3(pPUIMEeHTOM YyCHJIEHHUSI.

ocoGoe BHHMaHHe Ha COOJIONEHHe TOJNAPHOCTH KoHIeHcaTopoB. Ilox
K/IOUHTE TNbe303JEKTPUUECKHH HJ/IM JAMHAMHYECKHH MUKPODOH K MH-
KpOhHOHHOMY THE3Qy H Mapy 4yBCTBHUTEJbHBIX HAYLWHHKOB — K COOT-
BETCTBYIOIIHM TrHe3llaM. Bk.mouute TymOaepom 6arapeto, OTperyaupyire
IPOMKOCTb NEpeMeHHEIM pesHcTopoM. Ha sToM sakanuusaercsi moaro-
TOBKa yCHJHTe]sl K pabore.

Puc. T1.16. Ecin yKkpenuTb MHKpPOGOH Ha HeKOTO-

pOM peryJMupyeMoM pPacCTOSIHHH OT LeHTpa pedaex-

TOpa, yCHJHTeb GyldeT YCHIHBAaTb 3BYKH (HanpuMep,

ronoca NTHL) C DAacCTOSIHHA B HECKOJNbKO COTEH
MeTpOB.
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