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NMPEAUCIIOBHE
K CEABMOMY
HU3JAHNIO

FOnble paduosrobumenu—3mo MHozouucaenHvlii ompad
pebam, unmepecyrowuxca paduomexnuxoii

U 34eKMPONUKOil, PAOUOMEXHUNECKUM KONCMPYUPOSAHUEM
u paduocnopmom. HUm, cudawum cefinac 3a wiKoabHoil
napmoii, paouoabumesLcmso NomMozaem 3aKpeniamb Ha
npaxmuxe 3Hanuf, nosyiaemvie 8 Kiacce, npuobwaem

K obwecmsenno noseanomy mpyody, pacuiupaem Kpyzo3op.

JTw0603HameabHbIM MOABULUKAM 1 OE8UOHKAM, AIOOAM
passuunblx 8opacmos u npogdeccuii, MHO2ZOHUCAEHHBIM
PaouoKpyd’cKam u Kaybam, opzanusyemwvim

6 obweobpazosamenbHblX WKOAGX U GHEUWIKQABKbIX
yupesxcOenuax, u npednasnauaemca xknuza «FOnwiii
paoduoaiobumenny.

IMepsoe ee uzdanue eviwuso 6 1951 200y (s
uzdamespcmge «IHepzua») u Cpaszy Hce 3ae0e6as0
nonyAspHoCmb Cpedu wKoAbHuK0d. 3a munyewue 6oaee
uem mpudyams sem Knuza obMoeansach

u nepeu3sdasasacy wiecmp paz u 8cez0a noAb306AAACH
Y IOHBIX uumameneil HeuamenHhbim ycnexom. B xaxncdom
nocaedylowem u30anuy yuumnleauch O00CMuUMNCeHun
ga()uouexmpouuxu U ee UIMEHAIOWAACA IAEMENMHAR
asa.

Hlecmoe usdanue «FOnozo paduosobumesnn Ha
Bcecowo3nom KowKypce Ha Ayuuiee npou3eedeHue
HayYHO-MexXHuuecKoil Aumepamypbl, npogedeHKoMm

6 1980 2. Bcecorw3nvim obwecmsom «3nanuer, ydocmoeno
Hunaoma emopoii cmenenu.

H som ouepednoe, cedvmoe uzdanue 3moii Knuzu. B nem,
KaK u 8 npedblOywjux u30QHUAX, yumeHbl npedAoNCceHun
U NOXMCEAQHUR, BbICKA3AHHBIE MHOZUMU HuUMamesnMu

6 NucbMax u Ha Kon@epenyuax IoHbIX paduosrobumeneil,
npogedeHHbIX 8 Pa3AULHbIX 20p00aX CMpaKdl, Ha CAemax
10Hblx mexHuros. Kpome mozo, 8 nem 3nauumesbho
pacwiupensl 4 O6HOGAEHB! ONUCAHUA PAOUOMEXHUUECKUX
ycmpoiicms u npubopog, npedaazaemblx uumameanam 04A
CamMoCmoAmenbHo20 u3zomosaehun. B yesom ce xnuza
Reafemca 0bobujenuem onbima pacuoKpy»cKos wiKoAa

U BHEUKOABMBIX yupedcOeHuil, ¢ Komopvimu

aemop— 6oavuioil Inmy3uacm paduosdumeabcKozo
dgudicenun—noddeprcusaem O0asHO O0ea08yI0 CBA3b.

Mput 6aazodapum opzanuzamopos u yuacmhukosg
uumamenvckux Kougpepenyuil, axmusucmos

U HACMABHUKOE KDYICKOE IOMbIX paduostobumeneil, ecex
uumameseil, NPUCAGBUIUX OM3bl6bl Ha npedvidyujue
usdanun xuuzu «FOuwiii paduosrobumenvn, u xncdem
OM3blebl U NONCEAAHUA NO HACMOAUEMY U30aHUIO.

INMucvma npocum nanpasaams no adpecy: 101000,
Mocxkea, Noumamm, afa 693, uzdameabcmso «Paduo
u cea3v», Maccosan paduobubauomexa.

Pedaxyuonnan xoasezus MPE



IOHBIN PVI!

Oma knuza—ecezo muuv Bykeaps,
Komopelit. nomodcem mebe coeaams
nepsvle wazu K nhosuanulo boavwoi
paduomexruku u ee

cnymuuypl —3nekmponuxy. Ho u na smom
KOPOMKOM YHachike hymu K 3a8emHoil
yeau mebsn oxcudaiom u mpyoHocmuy,
Komopble npudemcsi npeodoaeéams, U,
KOHe4YHO e, padocmu YCHexos.

CHauasa 5 no3Hakomswo mebs

C HEKOMOphiMU COBBIMUAMY, UMeIOWUMU
npamOe OmMHOweHUe K ucmopuu paduo,
HAYHY CIMpoUMb U HAAAHCUBAMEb
npOCMeHbKUS NPUeMHUKL, KA Npumepe
Komopblx mbl 6ydews no3Haeams
a30yuHbie UCMUHBL OCHOG 3A4€Kmpo-

u paduomexnuxy. He mepniics, ecau Ha
ImoM 3mane mel nouyecmeyewv cebn
NepeoKAaCCHUKOM, Kak 3mo Buino
HECKOAbKO Aem HG3d0, K020a bl enepevie
nepewazuya nopoz wikoasl. 3amem
HOUHEWD U3Yuame 4 KOHCMPYUpoeams
usmepumenvhsle npubopel, be3 uezo
npocmo HeAb3s Nepexodums K OCE0€HUID
6onee caodcHoil paduoannapamypol.
Homom...

Bnpouem, He Gydem 3abezams enepeo.
Bcemy ceoe epemsa. Ceituac e sanommuu
2naeHoe: ecAu Xouews cmame
paduoarobumenem He Ha CA06AX, A HA
Oene, HAKAQNAUGALl 3HAHUA, Onbim,
evipabampieair 6 cebe ynopcmeo

u macmoliuueocme 6 OOCHMUMCEHLU Yeall.
He nacyii neped mpyonocmamu. Tozda na
meoeM nymu K NO3HAHLIO
uydecHuypl-paduomexuxu 6ydem
OmKpbima Wupokds dopoza. npudemn
yéeperHOCMb € CB0UX CUNaX, Q OHA
HENPeMEHHO CMaHem NpuHocUms padocmu
meopyecmea.

XKenaro mebe na 3mom nymu 6o.ipuux
ycnexoe!




BECEJIA TEPBAA

UCTOKHU PAAHUO

]

Poxcdenuem paduo uesogenecmso 06a3ano
6b10aIoWeMYCR PYCCKOMY YUeHOMY-PusuKy
Aasexcandpy Cmenanosuuy Honogy.
H3o6pemennoe um becnposodnoe cpedcmeo
C6A3u 6blAO0 A0ZUNECKUM NPOOOANCEHUEM
u paseumuem yuewua o6 3sexmpuuecmae,
UCMOpUA KOMOpoz2o yxooum & 2aybuny ee-
xo8. Ho & 3moii nepeoii 6ecede A ne cobu-
paloch nocéaujames mebsa 60 6ce OMKpPLINMUA,
UCCAe008AHUA U 60 6Ce 3manbl npakmuue-
CKO20 UCTOALIO6ANUR MAZHUMHBIX U 34€K-
mpuueckux feaenuii npupodsl, Aexcawjux
6 OcHoGe paduomexHuku. 3mo 6viao 6bl
CAUWKOM OAUHHO U, modcem Govimb, dadxce
CKyuno ceituac Oan meba. S pacckaxcy
AULUD O CAMOM 2AABHOM, HA MOft 832AR0, U3
Imoii ucmopuu, 0 Haubosee axcHvlx Aéie-
HuAX npupodvl, 6e3 3HAHUA KOMOQbIX Mbl He
CMOMCEWb OYEHUMDb U MOAKOM OCMBICAUMD
pabomy daxce camozo npocmozo paduomex-
MUYeCKoz0 ycmpoucmsa.

M3 T'JIYBHUHBI BEKOB

OTKpBITHE 3/ICKTPHYECKHX SIBJICHHH IIEreH-
J1a TPHIHCHIBACT MyIpeiilieMy M3 MRICIH-
Tener Apesneit I'pern Panecy, XHBLIEMY
Gonee OBYX THICAYENETHH Halamd.

... Eite B Te BpeMEHa B OKPECTHOCTSHX
JIHEBHETPeYeckoro ropoga Marnesus mo-
O¥ HaxoOWwiH Ha Oepery Mops KaMeIIKH,
MPUTATMBABUINE JIETKHE JXKEJIE3IHbIE Tpel-
Metsl. [lo MMeHH 3TOrO TOpONA MX Ha3bi-
BalM «MarHHTamMmu» (BOT OTKyda MPHILLIIO
K HaM cioBo MarHHT!). Panec xe HaxoIUI
M Jpyrue, He MeHee TAMHCTBEHHBIE KaMelll-
KH, K TOMY € KPAaCHBBIE M JIETKME. JTH
[IPMBJIEKATENBLHBIE Iapbl MOpS HE NPHTATH-
BAJTH, KAK MarHUTBL, KEJIE3HBIX MPEAMETOB,
Ho ofOnamanmu He MeEHee JIIOO0ONBITHRIM
CBOMCTBOM: €CITH MX HATHpAJM LIEPCTSHO
TPANOYKOH, TO K HMM MNPHIMIIANH MYIIHH-
KH, JIEFKHE KYCOYKH CYXOTO JiepeBa, TPaBhbl.
Taxue xaMeiiky, BHIOpachiBaeMble NpPMIH-
BAMH B BOJTHAMHM Mopeil, Mu1 celiuac Hasbl-
BaeM siHTapem. JI- . e IPeKH AHTapb
HalRBaNH 31ekm -7om. Otcioma u obpa-
30BaJIOCh BIIOCJIEICTBHM CJIOBO 34eKmpute-
cmso.

310 MHTEpECHOE ABJICHHE NMPHPOLL, Ha-
3LIBAEMOE JdeKmpusayueit mea mperuem,
Tl MoOXelb Habmronarh, He OTHPABIAACH
K MOpIO Ha MOHCKH KYCOYKOB OKaMEHEB-
LI CMOJIBI MCKONAEMBIX PaCTEHMH — AHTa-
psA. HaTpu niacTMaccoByio pacyecky Liep-
CTAHOM TPANOYKOH M NOJHECH €¢ K MeJ-
KMM KycoukaM ToHko#t Gymaru (puc. 1,a):
OHHM MTHOBEHHO TIPHIMIHYT kK Ha3JIeKTPH-
30BAHHOH pacyecke, a 4e€pe3 HEKOTOpoe
BpeMs onaayT Ha cron. IloaHecn Ha3nek-
TPHM3OBaHHYIO pacdecky kK BonocaM. Bo-
JIOCH TOX€ MPHTAHYTCH K pacdecke, WUTO
MHOrJIa MOXET COIPOBOXKAATRLCH JaXe IOo-
ABJICHHEM HMCKP —CBE PXMHHHATIOPHBIX MOJI-
HHi,

IMporenn ente oauH onkit. Ha nBa cyxmx
CIM4eYHbIX kOpoOKa IOJIOXHM HACYXO Ipo-
TEPTOE CTEKJIO, @ NMOJI HETO — TE XK€ KYCOYKH
ToHKo#M 6ymary. Cloxu 1epCTSHYIO TpS-
MOYKY TAMIIOHOM M HaTHpali MM CTEK]IO
ceepxy (puc. 1,6). Ter yBmmminn, kak 3a-
IPBIrajoT, 3AMUIAINYT [ON CTEKIOM Kycod-
KM 6ymarun! XoTs u BRIFISUMT 3TO kKak ¢o-
KyC, HHYE€rO 3arafloyHoro 30ech HeT: Ha-
TepThi€ IIEPCTAHOH TPANOYKO# pacyecka
HIH CTEKJIO NPHOOPETAIOT 3JIEKTPHYECKHMH
3aps, Gnarogaps KOTOpOMy OHH, nono6-
HO MAarHuTy, MPHUTATHBAIOT JIETKHE KyCOY-
KH OymarH, BONOCHHKH.

Ho HM npeBHmWe rpekm, HU ApyrHe MBbIC-
nutem u punocods! Ha NPOTARKEHHE MHO-
X CTOJIETHIl He MOrNH OOBLACHWTL 3TO
cBoiictBo fiHTaps u crekna. B XVII B. He-
menkoMy yueHoMy Otro I'epmxe ymanock
CO3[aTh 3NEKTPUYECKYIO MAIIMHY, H3BJIE-
KaBIIYIO H3 HATHPAEMOTrO lHapa, OTIATOTO
H3 Cepbl, 3HAYHUTENbHBIE HCKPBI, YKONIBI KO-



Puc. 1. HasnexTpu3osaHHas pacuecka NpUTATH-
B4€T MYLUMHKH, BOTOCKM, Kycoukd Oymaru (a);
NOA 3NMEKTPH3YIOLIMMCHA CTEKJIOM KyCOYkH Oy-
maryu «rasiy™ (6)

TOPBIX MOITH OBITE fiaxe DONE3HEHHEIMU.
Onnako pa3ragka TailH «3JEKTPHYECKOH
WKHUIKOCTHY, K2K B TO BPeMs Ha3bIBAJIH 3TO
ANEKTPHYECKOEe siBYIeHWEe, He Obnma Torma
HalizneHa.

B cepemwne XVIIB. B Tonnannmm,
B JleleHCKOM YHMBEPCHTETE, YYeHBIE Ha-
M cnocod HAKOMIEHHs 3JIEKTPHYECKMX
3apsaaoB. TAKAM HAKONNTEsEM 31IEKTpHYE-
cTBa Orina «ielnenckas Danxa» (Mo Hasea-
HHMIO YHHBEDPCHMTETA)—CTEKIIAHHEIH COCYL,
CTEHKH KOTOpOr0 CHapyXH H W3HYTpH
OKJIeEHB] CBHHIIOBOH ¢onsroit (puc. 2).
Jleiinenckas 6anka, NONKIHOYEHHAs OD-
KJIaJKaMH K 3JIEKTPHYECKOH MaludHe, Mo-
IJi2 HAKAIUIABATE W JONTO COXPAHATH 3Ha-
YMTENLHOE KOJIMYECTBO InekTpryecTsa. Ec-
M ee ODKNANKM COEOHHSIH OTPE3KOM
TOJICTOH NMPOBOJIOKH, TO B MECTE 3aMBbIKa-
HHsl NPpOCKAaKKWBAJIa CHIBHAs WCKpa M HaKOo-
IIEHHbIA 3JEKTPHYECKHH 3apsil MIHOBEH-
HO Hcue3an. Ecim xe OOknajgxH 3apsikeH-
HOrO MpHbOpa CoenMHSUIH TOHKOH NpPOBO-
JIOKOH, OH2 OBICTPO HarpeBanach, BCIBIXH-
Bajla ¥ IUIABMIACK, T.€. MEperopaia, kKak
MBI 43acTO IoBOpHMM ceiuac. Bemon mor

6

OBITH OIMH: MO MPOBOJIOKE TEYET 3NEKTPH-
YeCKMH TOK, MCTOYHMKOM  KOTOpPOro
SBJIAETCHA 3NEKTPHYECKH 3apsDKeHHAs Jiek-
JeHckas OaHka.

Ceivac nonobHble MpUGOpPE! MB!I Ha3bl-
BatM 3NEKTPMYECKUMHE KOHJEHCATOpPAMH
(cnoBO «KOHIIEHCATOp» O3HAYAET «CIYCTH-
TENb»), 2 HX HE COEAMHSIOLIMECH MEXIY
coboii monockn  (poNbru - obKIaaKaAMH
KOHIEHCATOPOB.

bonee copeplleHHbIH, a2 TIABHOE MOYTH
HENPEpBhIBHLIH MCTOYHHMK 3JIEKTPHYECKOTO
ToKa u30bpen B xonue XVIII B. uranean-
ckuii ¢msuk Anexcannp Boyera. Mexay
HeDONBIIMMH [HCKAMH M3 MEAHW M LMHKA
OH MOMEAT CYKOHKY, CMOYEHHYIO pacTBO-
poM xucnote! (puc. 3). Iloka npoknajgxa
BJIaXHas., ex[Ay [AACKAMH M pacTBOpOM
Mpowur -1 XMMH4YecCKas peakuMs, Co-
3[aIC 1 B TMPOBOAHMKE, COENHMHSAIOILIEM
INCKH, cnabei 3nexTpuueckuit Tok. Co-
€IHHAA Napbl IHCKOB B DaTapero, MOXHO
BBITO MONyuaTh yXe 3HAYWTENBHBIR 3JIEK-
TpHueckuit Tok. Takue Garapen HasbBAIH
«BONBTOBBIMH cTONbamu». OHE-TO ¥ MO-
JIOXKMIN HA4YaJo 3NEKTPOTEXHHKE.

Puc. 2. Jleiinenckana GaHxa—KOHOEHCATOP

fpoxnadxa Huwux(-)

/

Medb(+)

Puc. 3. Inemenr Bonbta



INonoOKe# MCTOYHMK TOXA MKl Ha3bl-
BAEM rabBAHHYECKMM  3JEMEHTOM—INO
vwmend Jlywmxu [anbBanH, OTKpPBIBLIETO
SIBJIEHHE 3JIEKTPMYECKOro TOKa, a COedH-
HEHHBIE IapaJUIeNbHO WM NOCIeZOBaTe/Ib-
HO 3J1eMEHThI— OarapesMH rajbBaHHIECKUX
37€MEHTOB.

IlpakThka noKa3ana, 4TO CYILIECTBYIOT
Ipa BHia 3nexTpuuecTBa. OOMH M3 HHX,
COOTBETCTBYIOHIHH 3JIEKTPHYECKOMY 3apsi-
Iy MeHOH IUIACTHHEI, CTAIH YCIOBHO CIM-
Tarb NOJIOKHUTEALHEIM, 3 BTOPO#, coOTBET-
CTBYIOIIHH 3apAny HHMHKOBOH IUIACTHHEI—
oTpHLATENBHBIM. B COOTBETCTBHM € 3THM
NEPBYIO IUIACTHHY —IIOJIFOC HCTOYHMKA TO-
Ka—CTaI¥ HA3blBATh NOJOXHTENLHBIM M
obo3HavaTh 3HaKOM «+», a BTopo# no-
JIOC— OTpHLATENSHEIM B 0003HaYarh 3Ha-
KOM «—». YCIIOBHO CTaJi Taxke CYHTATh,
YTO TOK TEYET OT NOJIOKHTEIBHOro XK OT-
pHLaTETBHOMY TIONIOCY 3/IEMEHTa MK Oa-
Tapeu.

niece S BBIHYXJEeH 3abexarh HEMHOrO
Briepen, YTobOBl OTBETHTH Ha BONpPOC, KO-
TOPHBIH, BEPOATHO, ¥ Te6s yXe BO3HHK: UTO
TaKoe EKTpUUeCKui TOK?

3AIIIHEM B MUKPOMMUWP

OnexTpuueckHil TOK—3TO YNOpAAOYEHHOE
JIBHXEHHE 3NIEKTPHYECKHX 3apAjoB. UTobs
pazobparbcs B 3TOM SABJICHEH IPHPO/IBI,
HAM TMpPUIETCH MBICIEHHO IIPOHMKHYTH
B MHKDOMHD aellecTBa.

BerecrboM, WM MarepHeH, Ha3RBalOT
BCE TO, H3 YE€ro COCTOAT BCE CYIECTBYIO-
mye B OpMpoae TpeAMETHl, Tena:
TBEPJIbIE, XKUJKHe, razoobpa3nsie. Bce oHH
obpa3yroTcs H3 aTrOoMOB. ATOMBI 9pE€3BbI-
Yaino manel. EqUHKIA JIHHBI MHJUTHMETD
COBEPIICHHO HENPHTOMHA IS HX H3MeEpe-
HHf, TAK KK OHa CIHIkoM Besnnka. He ro-
JIUTCS JUIS TAaKHX M3MEDEHWH HHM ThICHIHAS
OOl MWLUIAMETpa—MHKPDOH, HH MHAJUIN-
MHKPOH, KOTOpBIH B THICAYY pa3 MEHBLIC
muxpoHa. [logxomut Toneko aecaTas fons
MHJUIAIMHKpOHA. [{HaMeTp aromMoB pas-
JNHYHLIX BeliecTs cocramaser or 0,1 mo
0,4 1M (10~ 1% m = 0,1 1m). Hdpyremu crio-
BaMM, Ha yJacTKe JAIuHOH 1 cM MOTyT CBo-
6onso pamectuThes or 25 zmo 100 mum.
aTOMOB.

Hexorna npenmonarain, YTO aroM—
Mmenpyaiinas HenenwMas YacTHIA Belie-
crBa. CroBo «aTtomM» M O3HAY3ET «HEXe-
nuMeiiy. Ho BHOCTIenCTBHH yUeHnlEe y3Ha-
JIH, 9TO ¥ aTOM COCTOMT H3 6olee MeNKHX
yacTHll. B mentpe aroma moboro sere-

CTBA HAXOIHTCH SApPO, Pa3MEpPHl KOTOPOro
npHMepHo B 100 Thic. pa3 MeHblIE pa3Me-
POB caMoro aroMa. A moToM OKa3anoch,
4TO H SJpO COCTOMT H3 eme Gonee Menxmx
4acCTHII, KOTOphie OBUIN Ha3BaHB! MMPOTOHA-
MH u HeHTpoRamMH. B HacTosumee Bpems
YU€HBIE YCNELIHO Pa3pyllaoT, WK, KaK ro-
BOPSAT, PACIICIUIAIOT SApa aTOMOB M NOJY-
4al0T OrPOMHYIO CKPHITYIO B HHX 3Hep-
rmo—aromayro. Ha aTroMHEIX 3nekTpo-
CTAHIMAX 3Ta 3HEPrus NpeBpaluaeTcs
B 3JHEPrHIO 3JIEKTPHYECKOro TOoka. ATOM-
Has 3HEPrHs NpPHBOAMT B LBMXEHHME MOp-
ckue xopabnH, HanpuMmep NENOKONH, [OA-
BOJHKIE JIOMKH.

ATOM MOXHO NpPENCTABHUTH KAK MHP MH-
KPOCKOITHYECKHX HaCTHI, BPallalOIMXCH
BOKDYT CBOeHf OCH M Of{Ha BOKDYT JIpYToif.
A B mEHTpE 3TOr0 MHKPOMHpA HaXOIHTCH
IUIOTHOE, MACCHBHOE SOpO, BOKPYT XOTO-
poro ofpaialorcs Bo MHOro pas eme 6o-
Jee MeEJIKHE, YeM SOpO, HACTHIBI~ 3JIeK-
TPOHBL JNIEXTPOHH obpasyroT obonouky
aroma.

Kaxoss pasmepsl 37EKTPOHOB?
Upeapsiuafino Mamul. Eciu GynaBounyio
TOJIOBKY MBICJIEHHO YBENIHYUTH [0 pa3Me-
pa Hame#l IUTAHETH 3eMJIH, TO NPH 3TOM
KaxJabl aToM METalL1a, H3 KOTOPOro cue-
naHa Oynasxa, ypesiiuIcs OBl 10 pa3mepa
mapa auamerpoM 1 M. M BoT B meHTpe Ta-
KOro (paHTACTHYECKH YBEJHYEHHOrO aroma
MBI YBHIENH 6K €ro snpo—IlapHK pa3me-
poM B THOOrpadcKyio TOUKY, BOKPYT KOTO-
poro Bpamjamuck Obl ejie 3aMeTHBIE IhI-
JIMHKHA — 37IeKTPOHBL.

Ecrm THI 3axodelns y3HaTh pasMephl
3JIEKTPOHA, Pa’/ie/ld YHCIO 3 Ha EQUHULY
¢ 12 gynsmu. Ionyumup npHMepHBIf ana-
METp 37IEKTPOHA, BHIPAXCHHHWI B MHJUIH-
MeTpax.’

OnexTpPOoHHB! YaCTO HA3BIBAIOT «YacTHMIA-
M». OOHAKO 3TO HE CjemyeT NOHMMATh
B TOM CMBbICJIE, 4TO 3JEKTPOH IpeAacra-
BasieT co6off HedTo Bpome TBEPIOro KO-
Mouka wmm mapuka. Ilo coBpeMeHHBIM
IPeACTAaBJIEHUSM 3JIEKTPOHE] MOXHO YIoO-
n06uTs OOJaYKaM, OKPYKaOLIMM aTOM-
HOe sapo u ofpallaromumMcs BOKPYT HETO.
InexTpoH kak 6Bl «pa3smazam» no obonou-
xe aroMa. OnHako IS HArNSAXHOCTH
obbacHerus ¢u3aMYeckux sBICHHE npu-
POMAXI 3JEKTPOHBI YaCTO YCIOBHO, Kak Obi
CHMBONHMYECKH, H300paxaloT Ha pHMCYHRax
B BHJE IUAPHMKOB, BpPAIlaioOLU[MXCH BOKDYT
aTOMHOro siipa NOAJOGHO HMCKYCCTBEHHBIM
CIyTHWKaM BOKpPYr 3emum. 3Jrtoro Gynmem
NPUOEPKHABATECA M MBL

B arome xaxI0ro XHMHYECKOrO 3j7€MEH-



Ta YHCJIO NEKTPOHOB CTPOrO OMNpEAestH-
HO, HO HEO[MHAKOBO [UIS Pa3HbIX XHMHTE-
CKMX 371eMeHTOB. CaMyio IpPOCTYIO KOH-
CTPYKIMIO HMEeT arOM rasa Bojoponaa—
ero 060J04ka CONEpPXHT BCErO OHH 3JIEK-
TpoH (puc. 4,a). OBonouka atomMa renus
(3TEM ra3zom HamoJHmoOT TPYOXH ans cee-
TAIUXCA KDPAcHBIM CBETOM BRIBECOK, pe-
KJIaMHBIX HaJImace) HMeeT JBa 3J1eKTPoHa
(puc. 4,6). ATOMBI ODYIHX XHMHYECKHX
3IEMEHTOB CojiepXar GobLIe INEKTPOHOB,
fpUYeM HX  3J€KTPOHHbIE  ODONQYKH
MHOrocIoHHBL. ATOM KHCIOpOAa, HanpH-
MEp, KMEET BOCEMBb 3JIEKTPOHOB, PACHoNo-
JKEHHBIX B JIBYX CIO#X: B IIEpBOM—BHY-
TpeHHEM, GIIHKHEM K DY, CIOE ABHKYTCS
JIBa 3JIEKTPOHA, a2 BO BTOPOM, BHEILHEM,
ecTh (puC. 4,6). ¥ KaxIoro aromMa xeie-
3a 0o 26 3EKTPOHOB, 2 ¥ KaXAOro aromMa
Memn Do 29. V aroMOB Xkellela M MEIH
3NEKTPORHBIE OGONOYKH YETBIPEXCIIOKHBIE:
B HEPBOM ClOe—[Ba 37€KTPOHA, BO BTO-
pOM M TpeTrbeM 0O BOCEMBb, a BCE
OCTaJIbHBIE AJIEKTPOHBI BO BHEIIIHEM, YeT-
BEPTOM CIIOE.

3NEeKTPOHBL, HAaXOISIUECH BO BHEIIHEM
cioe oboloYku aromMa, HasBBalOT Ba-
JIEHTHRIMH. 3amloMHH: easenmubie.- MBI He
pa3 OyneM BCIIOMHMHATL O BAJEHTHERIX
3JIeKTpOoHax, ocobeHHo korpa mnoitaer pas-
rOBOp O TNOJNYMPOBOAHMKOBBIX npubopax.

O dHCIe 3/eKTPOHOB B aroMax pas-
JIMYHALIX BEIIECTB ThI MOXEIIb y3HaTh M3
TabNHIB XMMHYECKHMX 37€MEHTOB, COCTa-
BJICHHOH BEJIMKMM DYCCKMM Y4eHbIM JIMy-
TpueM HBaHoBMueM MeHneneeBbM. 3Ta
Tabnnna uMeeTcs ;B XMMHUECKOM K (u3n-
yeckoM kabmHeTax TBOe#H uxonsl Iloka
e 3aMOMHHE: HCJIO MMPOTOHOB B ApE aro-
Ma BCEr/ia paBHO TOMY HMCIY 3JIEKTPOHOB,
KOTOpO€ [ONXHO OBITH B 3JEKTPOHHOR

al 4)

obonoyke aroMa [aHAOro. BEIECTBA.
Kaxpif MpOTOH aTOMHOro #Apa HeCeT
TIOJIOXKHUTENbHLIA (+) anexTpuueckuii 3a-
psA, a KaxAblfi 3/1eKTpOoH aroMHoi 06o-
JIOYKM— OTPHIATENbHbIN (—) a3nexTpuye--
CKHi 3apsj, paBHLIA 3apsany IIPOTOHA.
HeiiTpoHsl, BXoAAIHE B COCTaB aTOMHOIO
Aixpa, HE HECYT HHKAaKOro 3apsja. .

Thi, xOHEYHO, He pa3 3abapBJsyICs nOAKO-
Boobpa3HbnM MarHuTOM. Benb tonsko cy-
I[ECTBOBAHMEM HEBHMMOrO0 MArHHTHOTO
NoNf, NPOHH3BIBAIOINETO MPOCTPAHCTBO
BOKPYT €ro IONIOCOB, MOXHO OOBSCHHTDH
SIBICHHEC TNPUTATHBAHHS KM  KEJIE3HBIX
npeaMeToB. braroaaps aToMy nosiro Mox-
HO, HalIPMMED, 3aCTaBHTh I'BO3/Ib AEPKATh-
Cfl HA CTOJIC BEPTHKANBHO, HE KACAACH €ro
MarHuToM. A ecim nonpoGoBaTh coemm-
HUTH [Ba MAarHATA OJHOMMEHHBIMA HOJIIO-
camu? Onu 6yayT ortanxuBarbes! A pas-
HoumenHbIMH? B 3ToM ciydae mnomrockl
MarHMTOB TIPHTSHYTCS ¥ NPHIHIHYT APYT
x apyry. Ilono6usiM obpasoM BeayT cebs
M 3JIeKTPHYECKME 3apffbl: OJHOHMEHHEIE
3apsanl OTTAJIKHBAIOTCH, & pa:mbmennue
TIPUTATHUBAIOTCH.

Ecm 3NEKTPOHBl HMEIOT- 3apAJ, nporu-‘
BOTIONIOXKHEIH [0 3HAKy 3apAfy NMPOTOHOB,
3HAYMT, MEXIy HMMH B aFOME BCE BpEMS
IeHACTBYIOT INEKTPHYECKHME CHIBI, YICpPXKH-
BAIOIIHME 3JIEKTPOHBI BO3JIE CBOEro 'sOpa.

«A mioYeMy 3NEKTPOHB He HAaZar0T Ha
Axpo ™ —capocuiib TH. [loroMy, 9T0 OHHM
BpAIIAIOTCH BOXPYT fApa C OrpoMHOli CKo-
pocteio. He nanaer xe Ha 3emmio JlyHa,
XOoTA 3eMIIS U MPHTATHRAET CBOETO BEYHO-
ro CHyTHHKA.

Tlocxonpky B atoMe CyMMapHbIf orpn-
HaTensHBIH 3apAN BCEX 3NEKTPOHOB paBeH
CYMMapHOMY TIOJIOXHTEIBHOMY 3apsiy
BCEX IMPOTOHOB, ATOM BHCEIHE HE MpO-

Puc. 4. Cxematnueckoe ycTpolicTBo aToMa Bofopoaa (a), resnus (6) H xucnopona (s). Opburet anex-

TPOHOB H306paskeHH! B ONHOHN ILIOCKOCTH
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ABJISET HHUKAKHX 3JIEKTPHUYECKMX CBOJCTB.
IoBOpAT, 9TO TaKoH aTOM 3JICKTPHYECKH
HelTpajieH 3To BHYTPHATOMHOE CBOWHCTBO
MOXHO CPaBHHMTBb C TAKHM SIBJICHHEM: €CITH
Ha JIBE YAIIKH BECOB IIOJIOXKHTL N0 OJIAHA-
KOBOMY YHCITYy KONEEYHLIX MOHET, BeChl Oy-
IOyT B paBHOBECHH. BaleHTHBIE 3JIEKTPOHBI,
HaXoaflyecs Ha HanOonpllleM ynaleHWH
OT sIpa, yAepXHBaroTCi sAapoM cinalee,
yem Oonee Gnuikue Kk Hemy. [lpu pas-
JHAYHBIX BHEUIHHX BO3ACHCTBHAX, HaIlpH-
MEp [PH HarpeBaHHH, HATHPAHMH WIH NOR
BJIMSHHEM CBETA, BAIEHTHBIE 3JIEKTPOHM
HEKOTOPHIX BEIIECTB MOIYT NOKHIATH CBOH
aToMBI M Jaxe Ipenensl Tejaa, B KOTOpHIE
OHH BXOAWIH. Takue 37eKTPOHSBI, NOKHHYB-
LLIME CBOM ATOMBI, Ha3bIBAIOT CB0600HBIMU.

A 4TO K€ IPOHMCXOOHUT C aTOMOM, IOTe-
PABIINM OIMH WIH HECKONBKO 3JIEKTPO-
HoB? Ero BHyTpeHHee 3/eKTPHYECKOE paB-
HOBECHE HapywaeTcs. B Hem HayuHaer
npeobnazaTh NOJIOKUTENBHLIA 3apsan sapa
M artoM B NEJIOM CTAHOBHTCH NOJOXH-~
TeNpHBIM, TakoH aToM Ha3BIBAlOT NoAO-
HCUumenbHbIM UOHOM. B 3TOM Ciydae OH,
KaK M MarHWT, CTPEMHTCA MPUTSHYTH K Ce-
6e oxalzasummecs nobnmioctH cBoGonHbe
3JIEKTPOHBI WIH «OTOOpaTB»® HX y cOcen-
HHX *aTOMOB, 4YFOOBl BOCIIONIHATL IIOTEPIO
%} CHOBa CTarhb 3JIEKTPHYECKH
HEATpanBHBIM. A €ClIH B 3JIEKTPOHHOM
oboNoYKe aTOMa NOSBHMTCH JIMIIHHE 3Jex-
TpoH? Takoifi atoM Oyzer mNposBIATHL
CBOMCTBA OTpHUATEJBHOIO 3apsaa. JTO
Gynet yxe ompuyameavnsiii uon. Ilpu nep-
BO#f K€ BO3MOXHOCTH OH BLITOJIKHET JTHILI-
HHM# 3JIEKTPOH, YTOOB BHOBb CTaTh 3JI€K-
TPHYECKH HEATPAILHBIM.

. «PozcTBEHHDbIE» aTOMBI HUIH aTOMEI pa3-
HBIX XHMHYECKHX 3JIEMEHTOB, COCMHSNACE,
obpasyloTr Monexyns. Bopopos, Hampm-
Mep, OBBIYHO COCTOMT M3 MOJIEKY], B Ka-
XIYI0 M3 KOTOphIX BXOUHT NO 1OBa BOHO-
ponHbIXx atoma. Ilpuw 3TOM 3J€KTPOHHBIE
obonoukn OOOHX aTOMOB C/IMBAaIOTCH
(puc, 5). B tako#t mMonekyne oba anekTpo-
Ha IBHXYTCS BOKPYI OBYX QTOMHBIX sEp.
3neck’ yXe Henb3s pa3HiHTh, Kakoi H3
3NMEKTPOHOB KakoMy H3 JByX aToOMOB
npusagexur. Ecom xe OBa atomMa BOAoO-

— y

~ L

Puc 5 Ilpu coenuneruH ABYX aTOMOB BOnOpO-
oa B MONEKYJly HX 3JIeKTpOHHHE O60NOuKH
CJIHBAIOTCH

pona COEQMHUTHL C OfTHUM aTOMOM KHCJIO-
pona, TO NMOJYYMTCH MOJEKysia BOOH. Bee
TeJa’ CTposTcs Ha OCHOBE Monekyn. byma-
ra, HanpuMep, Ha KOTOPO# HaneyaTaHa 3Ta
KHAr'a, «COTKaBa» H3 MOJIEKYJ KJIETYaTKH,
B KOTOPbi€ BXOAAT aTOMEI BOAOpOAA, KHC-
Jopoaa H yriepopa.

Monekyna, kak ¥ aToOM, 3JEKTPHIECKH
HeHTpaibHa, eci ofllee YHCIIO 3J1EKTPO-
HOB B Hell paBHO oOlleMy YHCITy NPOTO-
HOB, HAXOMAMIIMXCS B €€ ATOMHLIX sApax.
Eciu MHCI0 371eKTpOHOB B Mouekyie Oy-
[IeT MeHbIIle YHCTIA [IPOTOHOB, TO MOJIEKY-
sa Oy#ET HECTH MNONIOXHTENIbHbIH 3apsan,
a ecnH Gonblile YMCiIa OPOTOHOB— OTPHIA-
TenpHbIH 3apsn. Ecnu nmepeHecTH KxaxuM-
nubo cnocoboM YacTh 3JEKTPOHOB M3 aTo-
MOB HJIM MOJIEKYJ OAHOrO TeJa B JIPYTOE,
TO K BOKpPYT 3THX Te€l ¥ B NPOCTPAHCTBE
MEXy HAMH BO3HUKHYT 3JIEKTPHYECKHE
CHJILI, WIH, KaK I'OBOPAT, CO3/IaCTCS 3JIEK-
TPHYECKOE 1OJIE.

Bor Tebe u pasraaxa «cekpera» pacue-
CKH, HATEPTOH EPCTAHOH TPANOYKOH WIH
wenkoM. IIpH TPeHHH O LEPCTH pacuecKa
oTHaer €l 9acTh EKTPHYECKHX 3APAIOB,
B PE3yNbTAarTe Yero cama 3JIEKTPH3YETCH.
BOKpyr HaseKTpH30BaHHOR PacyecKH BO3-
HHKAeT JJIEKTPUYECKOE IIOJIE, BCJIEACTBHE
Yer0o OHa M npuoOperaer cnocolGHOCTL
NPUTATHBATL JIETKHE TIPEAMETHL. JJEKTpH-
yecKoe noye AeliCTBYET B MEXAY OByMS
YaCTSIMH OIHOTrO H TOrO X€ TeJla, HanpH-
Mep, B KyCKe MeTajUla, €C/lH B OJHOH Ya-
CTH €ro HMeeTcs H30BITOK 3JIEKTPOHOB, a
B apyroit—Hepocratok. Bo3nuxawT ycio-
BHS [UIA NEPEMEILICHNA U3OBITOYHBIX 3JIEK-
TPOHOB K TOH 4YacTH Teja, Ile HX Helo-
CTaeT.

ONEeKTPHYECKHH 3apsal OJHOro 3JIEKTPO-
Ha HHITOXHO Mal. Ho ecim anexTpoHoB
MHOTO K- €CJIA MOXHO 33aCTaBHTb HX IIBH-
raTbCad BHYTPDM Te€la B OMHY CTOPOHY,
o0pa3ys NOTOK OTPMIATENLHBIX 3apsioB,
MOJIYIHTCH TO, 9TO MBI Ha3bIBAEM 3JIEKTPH-
YECKHMM ' TOKOM.

O NMPOBOJHUKAX, HEIMNPOBOJIHH-
KAX M TIOJIYITPOBOAHHKAX

He B kaxaoM Tene ecTb yCIOBHS IS NPO-
XOXIEHHA 3JeKTpHYecKoro Toka. Jleso
B TOM, 9TO aTOMBl M MOJMEKYJHl pas-
JHYHBIX BEIeCTB OONajaroT HEOAHHa-
KOBBIMH CBOMCTBaMu. B MeTasUiax, Hanpu-
Mep, MIEKTPOHBI JIETKO NOKHAarT 06ono4-
KH B 0eCnopfovHO, XaOTHYHO HBHXYTCH
Mexay atomMamu. B meTtaiwiax ocobeHHO
MHOro cBofoaHsIX 3nekTpoHOoB. o cyure-
CTBY, METAJLT COCTOMT M3 IOJIOXHTEIbHBIX
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Amorel ¢ GrympessurMy
3INeXMpPosHBIMU 000/10¥KAMU
AN

\ O00raxo cbolodwbix
3N1EKMPOHOE

Puc. 6. B MeTanne npocTpaHCTBO MEXIy ato-
MaMH 3anoNHEHO CBOOONHEIMH 3JIEKTPOHAMH

MOHOB, PacCIONIOXEHHBIX B ONPENENECHHOM
MOPAAKE, TPOCTPAHCTBO MEXAY KOTOPBIMH
3ANONIHEHO  CBODOIHBIMM  3JIEKTPOHAMH
(puc. 6). B Merase HEBOIMOXHO pasiiu-
YUTh, KRKOHN 3JIEKTPOH K KaKOMy W3 aTo-
MOB OTHOCHTCSl, OHH CIIMBRIOTCA B ENHHOE
37eKTpoHHOE «obnakoy. OrpoMHOE XKOJNH-
YeCTBO CBOOOIHBIX 3INEKTPOHOB B METaJl-
nax cospaer B HAX HanGonee Onaro-
MPUSTHBIE YCIOBUA [T 3TIEKTPHYECKOTO
ToKa, HyXHO TONBKO XaOTHYECKOE JBMXeE-
HYE 3NEKTPOHOB YNOPSIIO4YHTE, 3aCTaBHTh
VX OBUIATBCS B OJHOM HanpaB/EHNH.

B HEKOTOpBIX T€Jax W BELLECTBaX MOYTH
HeT CBOGOAHBIX 3/JEKTPOHOB, TaK KaK OHH
MPOYHO YHEPXHMBAIOTCs siapaMu. ¥ More-
Kyl ¥ 4TOMOB TaKMX TEJ TPYAHO «OTO-
OpaTe» WK «HABA3aTb» MM JIMIIHHE 3JIeK-
TpoHbl.. B Taknx Tenax Henb3s CO3NABaTh
InexKTpy4eCknii TOK. Tena w BewecTsa,
B KOTOPBIX MOXHO CO3L@BaTh EKTPHYe-
CKHMil TOK, Ha3bIBAKOT npoeodruxamu. Te xe
Tejla M BEIUeCTBa, B KOTOPHIX €ro CO3JaTh
HETIb38, HA3bIBAIOT OUINEKMPUKAMU MITH HE-
nposopuvkamy ToKa. K nposonHMKam,
KpOM€ METAJUIOB, OTHOCATCS TAKKE Yrolb,
pacTBOpel  Conei, KHCJIOTEI,  LIEJIOYH,
JKUBBIE OPraHU3MBb! B MHOTHE IpyIve Tena
v semectsa. [IppueM B pacTBOpax conei
3NEKTPHYECKHH TOK CO30AETCs HE TOJIBKO
37EKTPOHAMM, HO U TOJIOKMTENLHBIMH HO-
Hamu. JlynekTpvkamMy SBISIOTCA BO3LYX,
crexso, napadus, crmoaa, nakk, ¢papdop,
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pe3VHa, FUIAaCTMAacChl, pa3JIi4HBIE CMOJIE,
MAaCNAHKUCTHIE XHUAKOCTH, CYXO€ NEPEBO, Cy-
Xas TKaHb, Oymara ¥ [pyrve BEILEeCTBa.
®apdopoBeiMy, HanpMMeEp, AENAT W30-
JNIATOPH JUI 3JIEKTPONPOBOMXKH, JIAKH HC-
NONBL3YIOT JUIS TOKPBITHS  APOBOOB,
4TOOBI H3ONMpOBaTL MPOBOJA Hpyl OT
Jpyra ¥ OT ApPYTMX HpeaMETOB.

Ho ecth ewue 6onpilas rpynna BeIIecTs,
Ha3bIBAEMBIX hoaynposodruxkamu. K nony-
POBOOHVKAM, B YaCTHOCTH, OTHOCSTCS
repmannil ¥ kpemunid. [To 3nexTponposon-
HOCTH OHH 3aHHMA2IOT CPEIHEE MECTO Me-
WAY [POBOAHMKAZMH H HENPOBOLHWKAMH.
CunTaBiinecss KOrza-to HENpHIOAHBIMHA
JUTS NpakTHYeCKHX LieseH, ceHuac oHn Cra-
JIH OCHOBHBEIM MaTepHaJsiOM JUIS TIPOH3BOL-
CTBa COBPEMEHHBIX INOJYINPOBOLHHKOBEIX
nprHOOpoOB, HAMPAMEP TPAH3UCTOPOB, C KO-
TOpeIME OyzieT cBsizaHa OGorbLias 4acThb
TBOEro TBOPHYECTBA.

INTEKTPUYECKUI TOK

Kax 3acTaBnTe OBUTATECH YNOPSANOYEHHO,
B OIHOM HamupaejleHny, oOOWINE CBO-
GONHBIX IEKTPOHOB, CKaX€EM, B HHTH Ha-
Kana 3nexTpuueckold namno4ykn? Hyxno
co31aTh B MPOBOAHNKE 3JIEKTPHYECKOE MO-
JIe, NOAKJIOYWB, HANPVMeEpP, YIPOBOMHHK
K raJIbBRHWYECKOMY 3NIEMEHTy Wi Oara-
pee raJbBaHUYECKHX 3JIEMEHTOB.
VCTpoiCTBO NpPOCTENIIEro rajibBaHnYe-
CKOI'O 3JIEMEHTA, SBJIAIOILEIOCH XNMHYe-
CKMM MWCTOYHMKOM TOK3, IIOKa3aHO Ha
puc. 7. DnemMeHT COCTOMT W3 LHMHKOBOM
¥ MeHOHM IUIaCTHHOK, Ha3bIBAEMBIX 3JIEK-
TPOIlaMH, KOTOpEIE MOMEIIEHB! B 3JEKTPO-
JINT— pacTBOP COJIM WIH KHCJIOTHI, HAIpH-

Hanpabnevue 08uxenun
INEKMPOKOE

Puc. 7. YVcrpoiicTBO NPOCTEHIUEro rajibBaHHYE-
CKOIO 3JIEMEHTA U CXEMATHYECKOE H306paxeHune
3aMKHYTOH 3JIEKTPHUYECKOR LEIH



Mep cepHOii. B pesynerate XpmuyeckoH
peaxkiyy, [MPOHCXOAALLEH MEX/y 3NEKTpO-
NaMH ¥ 3JEKTPONIMTOM, HAa LMHKOBOM
anekTpone obpasyercs M3OBLITOK 3NEKTPO-
HOB, ¥ OH IpuOOperaeT OTPHLATENbLHbIN
3NEKTPHYECKHI 3apsAz, a HAa MEOHOM, Ha-
060pOT,~ HEOCTATOK  3MEKTPOHOB, W OH
nprobpeTaeT NMONOXHUTEBHBIH 3apsan. Ilpu
3TOM MEX/Y Pa3sHOMMEHHEIMH 3NIEKTpHYe-
CKHMMH 3apfilaMH TaKOro MCTOYHHKAa TOKa
BO3HMKAET 3NEKTPHYECKOE TOJIEe, NEHCTBYET
INEXTPOABMXYIIAS CHIa (COKpalLeHHO
IJ1C) unu nanpsoxenve. O pasHULE MEXIY
JJC w mnanpsoxenveM s pacckaxy Tebe
MO3%eE, BO BpeMs IKCKYPCHH B 3EKTPOTEX-

HHKY.
Tel yxe 3Ha€llb, YTO NOJIOCH 3JEMEHTA
Uiy Batapey 00603HAaYarOT  3HAKAMH

«IUTIOC» B «MUHYC». VIX TBI BHJIEIN, HANPH-
MEP, BO3JIE WECTHHLIX BBIBOJHEIX ILIaCTH-
HOK 6aTapeM, npefHa3sHAYEHHOH JUIs NuTa-
HHSl JIAMITBI HAKAJIMBAHWS KapMaHHOrO
anekTpuueckoro ¢onaps. Mexny npounm,
312 GaTapes Takke COCTOMT M3 rajibBaHM-
YeCKMX 3JIEMEHTOB, TONBKO HE IKHJ-
KOCTHBIX, K4K 3/IEMEHT, NOKa3aHHHH Ha
puc. 7, a cyxux. Tam ux Tpu. Heckoneko
3JIEMEHTOB, COE[IMHEHHBIX Mexay Coboi
B E[WHBIH MCTOYHHMK TOKAa, M Ha3bIBAIOT
Oatapeei.

Janomuu: Ha cxemax ompuyarmenbhuiil
noaoc 3Inemenma uau bamapeu npuHaMO
oboznauamy Kopomkoil auHueil, ROAONCU-
menbHblii— yOAUHEHHOI auHueil.

Kak TONBKO MPOBONHUK OKaXETCH IOJI-
KJIFOYEHHBIM K TONIOCAM 3MEMEHTa WIIH
GaTtapen, B HEM BO3ZHMKHET JJIEKTPHUYECKOE
nosie, NOx JEMCTBHEM KOTOPOro 3JieKk-
TPOHBI, KdK MO MOCTHKY, IEPEKHHYTOMY
4epes oBpar, Oyayr IBMraTbCs Tyna, Ize
MX HEJOCTATOK,—OT OTPHUATENBHOIO INO-
JIOCA Yepe3 TMPOBOJHHK K TONOXHTENBHO-
My TOJIIOCY WCTOYHHMKA 3JEKTPHYECKOH
IHEPrUH. ITO ¥ €CTh YNOPSIO4YEHHOE JIBHU-
WEHHE IJIEKTPOHOB B TIPOBOIHHKE—3IIEK-
Tpuueckuit TOK. TOK TeweT Hepe3 MpoBO-
HHK TOTOMY, 4YTO B TONYy4HBLUEHCA LENH
(nonoXxHTENEHBI NOJIOC 3TEMEHTA, NPO-
BO[HWKH, OTPHLATENBHBIR MOJIOC 3NeMeH-
Ta, IEKTPONHT) AeHCTBYET IJIEKTPOABHXY-
was cwia. Takyio NpOCTEHILYIO 3NEKTpH-
‘{BCK}FH) Lerns MOWHO [DOoppaspefnHTe Ha
[iBAa OCHOBHBIX YYaCTKa: BHELIHMH M BHY-
Tpennmil. K BHEIIHeMYy y4acTKy LiEnM OT-
HOCHTCSl BCE, 4TO TOMKIIOMAETCH K TOJIO-
caM HCTOYHMKAa TOKa (Ha pwmc. 7—samrna
HAKAIMBaHWA M COEJIMHMTE/IbHbIE TIPOBOI-
HHMKH), 2 K BHYTPEHHEMY—Ta 4acThb LIETH,
KOTOpas 3aKiI0YeHa BHYTPH CaMoOIO WC-
TOYHMKA TOKA.

JanomHu: 3aMERYMAA  INEKMPUNECKaA
yenv—obazamegvtoe ycaoeue OaR cyuje-
cmgosanuAa € Heil moxka. B pa3somMkHyTO#M
LENH TOK HE Teyer.

Pa3HoMMEHHbIE 3apsjibl MOXHO €006~
LIWTE [IBYM M3OJHPOBAHHBLIM Tenam, Ha-
NpHMEp LIapHKaM, TOABELIEHHbIM HA IIEN-
kOBbIX HHTHX. llapukm Oynyr npursre-
BaTbCs, HO TOKa MeXay Humu He OGyner,
TaK KaK HX pa3jiensieT [HU3NEKTPHK BO3-
AYyX.

VCTaHOBNEHO, YTO 3JIEKTPOHHI B 1PO-
BOAHHKE JIBHXYTCH OT OTpHUATENLHOrO
noJiroca (rue M3GHTOK HX) K NONOXHTENb-
HOMY (rpe HemoCcTaToK B HHX), OJIHAKO
¥ ceHyac, KaKk B MpOILLJIOM BEKE, NMPHUHATO
CUHTAaTh, 49TO TOK TE€4Y€T OT IniIrca K MHHY-
cy, T.€. B HATpaBJIeHHH, oOOpaTHOM IBHXe-
HHIO 3JIEKTPOHOB. TBHl MOXEIb CIIPOCHTB:
noyeMy 6pl cefiyac He HApPYILIMTE 3Ty Tpa-
junmio? Jleno B TOM, MTO 3TO noTpebosa-
no 681 nepepaboTKH BCEX yueOHWKOB, BCeH
TEXHMYECKOH JIuTepaTypsl, HMEIOLIEH Mps-
MOE WINM KOCBEHHOE OTHOLIEHWE K 3JEK-
TPOTEXHWKE W paJMOTEXHUKe. VYcnoBHOE
HaTpaBJIEHNE TOKa, KPOME TOTO, MOJNOXKEHO
YYEHBIMHM B OCHOBY psla TpaBui, CBS-
3aHHBIX C ONpPEAENEHHEM MHOIUX JICKTPH-
4eCKHX siBJIeHMA. B TO ke Bpems takas yc-
TIOBHOCTh HHKaKHMX OCOOBIX HeynoOcTe HE
COo31aeT, €CJIH TBEpNO TIIOMHHTE. HTO Ha-
NpaBJIEHHE TOKA B NPOBOIHHKAX NPOTFIn-
NONOXKHO HAINPABJICHUKO J[IBWXCHHA Ji1€K-
TpoHOB. B TEX e ciyuasx, KOTI3 TOK
CO3/12€TCS MONOXHUTEILHBIMH  IEKTPHYE-
CKMMH 3apsllaMH. HATIPHMED B 3NEKTPONH-
TaXx XMMHYECKHX MCTOYHHKOB NOCTOSHHOIO
TOKa, TOK «ﬂ.blp(]l()) B l'IO.ﬂyntOﬂIiHKaK
(06 3ToM pasrosop moiner B wecToM Ge-
cefie), TAKHX TPOTHBOpeYHii BoOOLIE HET,
NOTOMY YTO HanNpaB/ieHNE IBHXEHWS IO-
JIOXUTEJILHBIX 3apsAIOB COBIAfiaeT C Ha-
MpaBJIEHHEM TOKA.

Iloka anemenT uny Gatapes HEHCTBYIOT,
BO BHEIIIHEM Y4YACTKE 3NEKTPHYECKOH LIENH
TOK TEYET B ONHOM W TOM € HArpapJie-
HHH. Tako# TOK Ha3LIBAKOT MOCTOSHHEIM
¥ obo3zHauaroT snaTHHCKOM Oykeoit I. Ero
MOXkHO H300pasuTes rpaduyecky, Kak Io-
ka3aHo Ha puc. 8. Touyka mepeceyeHus ro-
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Puc. 8. I'paduueckoe u3obpaxeHne NoCTOAHHO-
ro TOKa



PY30OHTAJLHOH M BEPTUKTLHOM Oceil, 060-
3HAYEHHAA HYJIEM, SBISETCA HCXOJIHOH JList
rpaduyeckoro uszobpaxenns Bpemerm
H KOJIMYECTBEHHOT O 3HA4YEHMs TOKA B 3JIEK-
TPUYECKOH LIETIH.

O 4em MOXeT pacckasaTh 3TOT rpaduk?
Cuayama (oTpe3ok BpeMens (a) Toka B 1e-
nu Boo6lle HeT (TOK paBeH HyNIO), TaK Kak
K WCTOYHMKY TOKa He ObUl NOJK/IIOYEH
BHEIIHWH yYacTOK pend. TOxk NOSBWICH,
KOrja Lens 3aMKHy M (Touyka a). Ox Ovl-
CTPO BO3POC IO HEKOTOPOIO 3HAYEHMS
(Touxa 6) M HE H3MEHSIICS 1O TEX NOop, Mo-
Ka Lens Oena 3aMKHyTta (Touka B). Korma
LeNb pa3OMKHYJIH, TOK MIHOBEHHO Tipe-
kpaTwics (Touka r). Eciy asnekTpHYecKkyro
Liellb CHOBA 3aMKHYTh, B HEH OIATL IO-
SIBMTCH TOK. TaK NPHMEPHO BBIFTAAMT I'pa-
(MK TOKa, TEKYIIEro 4epes JIAMITY HaKaH-
BaHHA KaPMaHHOTO 3JIeKTpHYeckoro ¢ona-
ps, KOrla ero BK/IFOYalOT Ha KOPOTKME
NPOMEXYTKM BPEMEHH.

Yepes COENMHUTENLHEIE TNPOBOIHHKH
M HUTL JIaMIIbl HaKalWBaHW#, H300pa-
WEHHBIE Ha PHC. 7, 3NEKTPOHLL JIBHXKYTCH
cneBa HanpaBO—OT MHHyca K ruxocy. Ho
€C/TH TIOJIFOCH] 3JIEMEHTA TOMEHATH MecTa-
MH, TOrJia JIEKTPOHB B TOM € BHELIHEM
yHACTKE Lien¥ MOTEKYT CIpasa HANEBO, TaK
Kak Telepb MHHYC OKaXeTCHs Ha IpaBOM
KOHLIE y4aCTKa UEMNH, a IUIOC—Ha JEBOM.
H3meHNTCH TONBKO HAnpaBJIEHWE JBHXKE-
HUH 3JIEKTPOHOB, HO TOK M B 3TOM ClIy4ae
OyneT TMOCTOSHHBIM.

A ecnM MOJOCHI HCTOYHHMKA TOKa Me-
HSITb MECTAMH OY€HE GBICTPO M K TOMY e
putMiaE0? B 3TOM criyyae 35eKTpOHBI BO
BHEILHEM Y4acTKE Lieny Toxe OynyT mnone-
PEMEHHO M3MEHSTh HAIpABJIEHNE CBOErO
meuxenns. CHayana OHH MOTEKYT B OOHOM
HalpaBJileHHH, 3aTEM, KOIJA TOJIFOCHL TO-
MEHAIOT MECTaMH, B JIPyroM, obpaTHOM
npeibLaymeMy, oTOM BHOBL B TPSIMOM,
ousith B 0bpaTtHOM W T.1. Bo BHemnel ue-
4 OyneT Te4b yXe He NOCTOSHHBIH, a Kak
OBl MEPEMEHHEIH TOK.

Janomnu: e hposodax 3Inexmpooceemu-
MmeabHOLl cemu meuem NepeMeHHblil MoK,
a He NOCMOAHHBILL, KAK B LENH 3NEKTpHYe-
cxoro xapmaHuoro ¢ouaps. Ero Belpa-
baTeBarOT MAILITHHEL, HA3EIBAEMBIE I'EHEpa-
TOpaMH TNEPEMEHHOrO TOKa. 3HAKH 3JIeK-
TPHYECKHX 3apsJIOB Ha MOJIIOCAX TEHEPAaTO-
pa HENpEPLIBHO MEHAIOTCHA. HO HE CKa4-
KOM, KaKk B HallleM NpAMepe, a ILIaBHO.
3apsn TOro ToJoca reHepaTopa, KOTOpLIH
B HEKOTOPBLIM MOMEHT BpEMEHH OBl MOJO-
KUTENBHEIM, HAauyMHaer yOwlBaTHL W 4epes
IOJIFO  CEKYH[IbI  CTAHOBMTCH  OTpHLa-
TENBHLIM,; OTPMUATENLHBIN 3apsll CHaYaa
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BO3pacraer, IOTOM HauWHaeT yOHIBATH,
TIOKA CHOBA HE OKAXETCH TOJIOKHUTENBHEIM,
¥ T.a OpHOBpEMEHHO MEHSETCH 3HAK 3a-
psma u gppyroro nomoca. [IpH 3tom Ha-
MPSXKEHHE W 3HAYEHHE TOKA B NEKTpHYE-
CKOH [Leny TakXke TIEPUONUYECKH H3Me-
HAKOTCH.

I'padyuecky nepemMeHHBIA TOK H306pa-
WaT BONHHACTOH NUHHEH— CHHYCOHIOIH,
NoKa3aHHOH Ha pwe. 9. 3pech BepPTHKATL-
Has OCk CO CIPENKOH, HanpaBleHHOR
BBEPX, COOTBETCTBYET ONHOMY Hampablie-
HHIO TOKa, HA3BAHHOMY MHOKO «Tyna»,
a BHHM3—[PYTOMY HANPABIEHHIO TOKa,
obpaTHOMY TNEPBOMY,- €«ODpaTHOD.

O ueM MOXET paccka3aTh TakOd Ipa-
¢uk? Tox B LEnH TMOABNSETCH B MOMEHT
BpEMeHH, 00603Ha4€eHHbI Ha rpadHKe TOY-
Koit a. OH NIaBHO YBEJIMYMBAETCH W TEYET
B OIHOM HANpaBJIEHHWHW — «Tynaw, NOCTHras
HaubonpLero sHaveHns (touxa 6), ¥ Takxe
niaaBHoO yobiBaeT o wyns (Toyka B). Mcyes-
HYB Ha MIHOBEHHE, TOK BHOBB TOSBJIAETCH,
IJIaBHO BO3pacTaeT M NPOTEKAET B LETNH,
HO yXe€ B TPOTHBOMOJNIOKHOM Hanpasje-
HUH - «0BpaTHOY. Hocturuys HaW-
Goseiiero 3Hadenus (Touyka r), OH CHOBa
yMeHsllaeTcs 10 Hysis (Touka n). M nmanee
TOK, TaKie TOCIenoBaTe)IbHO BO3pacTas
M YMEHBLIASCh, BCE BPEMS MEHSET - CBOH
HAIIPABJIEHWE W 3HAYEHUE.

Ilpy nepeMEHHOM TOKE 3JIEKTPOHBI
B NPOBOJHHKE KaK Obl KOnebmotTcs u3 cro-
pousl B cropony. [Toromy mnepemenHblit
TOK Ha3bIBAIOT TAKXKE WIEKTPHYECKHMH KO-
nebanmamy. OOHHUM NOJIHBIM, MJIH 33aKOH-
49eHHBIM, KoNieDaHueM TOKa TPUHATO CYM-
TaTh YNOPAIOYEHHOE JIBHXEHHE 3INEKTPO-
HOB B TPOBOIHWKE, COOTBETCTBYIOLIEE
y4acTky rpadMka oT a ji0 ;1 MIIH OT B JIO
% (puc. 9). Bpems, B TeueHHE KOTOpOro
TNPOMCXOAHUT OJHO TosyHoe xonebanme, Ha-
3LIBAIOT hepuodoM, BPEMS MOJIOBMHBI KOJIE-
Banus - noaynepuodom, a HaHbONbLIEE 3HA-
YeHVE TOKa BO BPEMS Ka)XIOro mojyne-
pHoa — amnaumyooil.

Puc. 9. I'padmyeckoe H30bpakeHHe NepeMeHHO-
0 TOKa



IlepeMenHbI TOK BLITOJHO OTJIMYEETCH
OT [OCTOSIHHOIO TeM, YTO OH JIETKO IIOf-
naercs npeobpazoBanuro. Tak, HAUpHMep,
IIPH NIOMOIUM CIIENMaTEHOIO YyCTpOoicTBa —
TpaHCPOpMAaTOPa —MOXHO IIOBBLICUTH Ha-
[PSHXEHME NEPEMEHHOIO TOKA MIM, Haobo-
poT. moHM3MTH: ero. IlepemeHHBIN TOK,
KpOM€ TOFO, MOXHO BBINIPSMHTE— IIPEO-
6pa3oBaThk B NOCTOSIHHLIM TOK. JTH CBO#-
CTBa NEPEMEHHOIO TOKAa TH Oynemns mu-
POKO HCHOJNB30BAT: B CBOEH pajMoiirobu-
TEJIBECKOHM ITpaKTHKE.

Bce 10, 0 weM s pacckazan tebe cepuac,
3HaeT Kax[plil CTaplUEKIaCCHUK H, pa3ly-
MEeTCH, Kax (b panuosrobuTess. Tol N0sIb-
3yelubcs OnaraMu  3JIEKTPUYECTBd, MHOI-
Jia fiaXe pacTOYUTENILHO, HE 33a1yMbIBasich
HaJl TEM, YTO Y4YEHHIE BCErO-HABCEIO Ka-
KuX-HHOyne ner 100 Ha3za[ TOJILKO-TOJIBKO
HAllynajiy MyTH MPaKTHYECKOro UCNOIB30-
BaHM$ 3TOroO I1UE[pOro Jjapa IpPHpOnbL

QJIEKTPUYECTBO U MAI'HETHU3M:
KAKAS MEXJAY HUMH CBA3bL?

Henocpencreednyro cBSI3b MeXIy 3Ji€K-
TPHYECTBOM ¥ MATHETH3MOM  OTKpPBLI
B 1819r. parckuit npodeccop ¢u3MKH
I'asrc Ipcren Ilposonst OIMBITH, y4eHbIH
ODHapYyXWW1, YTO BCSKMH pa3s, Korga OH
BIJIFOY&Jl TOK, MArHUTHAs CTPEJIKd, HaXo-
Jsamascs noOnu3oCTH  OT  [NPOBOJHMKA
C TOKOM, CTPEMMJIACH LOBEPHYTHLCH LEp-
NIEHIMKYJIAPHO TIPOBOJIHMKY, & KOr[d Bbi-
KJIKOYaJl, MAarHMUTHAsi CTPElKa BO3Bpalla-

JACH B HCXOJHOE IOJIOXKEHHE. YvueHbIH
Cl€J1a)l BEIBOJ: BOKPYI TIDOBOJIHUKA C TO-
KOM BO3HMK4€T MArHMTHOE II0Ne, KOTOpoe
BO3[EWCTBYET HA MATHUTHYEO CTPEJIKY.

T moxewss B 3T0M yOEOMTHCH, €CIH
CaM [POBELELs AHAJIOTHYHLIM ONBIT. [lis
3Tor0 noTpebyroTcs: Oarapesi rabBaHuYe-
CKMX 3JIeMEHTOB, Hanpumep 3336JI, mup-
HUATIOPHAS JlaMIa HaKaJIMBaHMS, IpeHa3-
HavydeMas Uil KaPMaHHOTO 3JIeKTPHYECKO-
ro ¢oHaps, MeIHbIH IPOBOA TONIIMHOK
0,2-0,3 MM B 3MasieBOH, xionmyaro-6ymar-
HOM MJIM IUEJKOBOHM M3OJSILIME ¥ KOMIIAcC.
C nomMoLBK OTPE3KOB IIPOBOAE, YJaJIUB
C ¥X KOHIOB M3OJISILMEO, NOJKJIFOYH K Oa-
Tapee namily HakaJuBauus. Jlammna ropur,
noToMy 4YTO oOpa3oBanacy 3JIeKTpHYECKasi
nens. batapes B JdHHOM CJy4ae SIBJISIETCH
MCTOYHMKOM nuTanus 31o# nerm. Ioasecn
OOMH U3 COEOMHWUTENLHBLIX [POBOIHHMKOB
nobrmmwxe K komnacy (puc. 10) ¥ 1B yBH-
J¥INL, K4K €10 MAarHUTHas CTpesIKa cpa3sy
e CTA4HeT Tonepek NpoBojHuka. OHa yka-
KET HAlpaB/IeHNe KpPYIrOBBIX MAarHHMTHBIX
CHJIOBBIX JIMHUM, pOXOEHHBEIX TokOoM. Hap-
boree cUIILHOE MArHHTHOE NOJE TOKa Oy-
€T BO3jle camMoro npoBonaurka. Ilo mepe
yOalleHusi OoT IPpOBOIOHMKA MATHMTHOE I10-
Jle, pacceuBasice, ocrabepaer.

A ecM ¥M3MEHWTH: HallpaBlIeHHE TOKa
B NPOBOJHMKE, I[OMEHSIB MECTAMH I[10-
KIIFOYeHHe ero K noiyrocamM Oarapen? M3-
MEHHUTCS ¥ HaIpaBJIEHHE MATHUTHBIX CH-
JIOBBIX JIMHHUM —MArHUTHAS CTpeJIKa HOBep-
HETCS B OPYIyIO CTOpPOHY. 3HAYMT, Hamnpa-
BJIEHKE CHJIOBBIX JIMHMH MArHUTHOIO IOJIf,

Prc. 10. TIpy uameserHy HaIpaBlICHHs TOKA B MPOBONHMKE MEHSETCH M HAlpaBJICHUE JIMHUH Mar-

HHTHOYO [10JI



B030y>XK/1aeMOro TOKOM, 3aBHCHT OT Ha-
TIpaBNEHUS TOK4 B NPOBO/IHHKE.

KakoBa B 3THX ONBITAX pOJib NAMITBl Ha-
kanupauusn? OHa CIyxMT Kak Obl WHOHKA-
TOPOM HAJM4YMA TOKa B Lend. Ona, Kpome
TOro, OrpaHMYMBAeT TOK B Inenu. Ecau
K Oarapee NONKIIOYHTE TOJILKO IIPOBOZ-
HHK, MarHUTHOE MOJie TOKA CTAHET CHIIb-
Hee, HO DOarapesi OBICTPO pa3pAAMTCSL

Ecnn B NpOBOJHMKE Te4YeT TNOCTOSHHBIN
TOK HEM3MEHHOI'O 3HAYEHHUS, €0 MAarHHT-
HO€ ToJie Takke He OyneT u3MeHaTbes. Ho
ec/Ii TOK YMEHBIIUTCS, TO ciabee CTaHeT
H €r0 MarHMTHOE None. YBenHIuTcs TOK—
YCHUJIMTCS €r0 MArHUTHOE IIONe, HCYE3HET
TOK—MAarHuTHoe none nponaner. ClIOBOM,
TOK H €r0 MarHMTHOE I0Sfie Hepa3pbIBHO
CBSI3aHbl M B3AMMHO-3aBHCHMEL

MarHHTHOE TIONie TOKA JIErKO YCHJIHTh,
€CNM NPOBOZIHHK € TOKOM CBEPHYTbL B Ké-
TywkKy. CHIOBBIE MTHHHH MarHUTHOTO TIONS
TAKOH KATYWKH MOXHO CTYCTHTb, €CIIH
BHYTPL €€ TIOMECTHTL T[BO3[b WIH Ke-
ne3ubiit cTepxeHb. Takas KaTyllka C CeEp-
JEYHUKOM CTAHET 3J1€eKTPOMArHuTOM, CHO-
COOHBIM TIPUTSTHBATL CPABHHUTC/ILHO TS~
HeJBIE XKese3nnie Npeamersl (puc. 11). 1o
CBOWCTBO TOKa MCIOJL3YETCS BO MHOXE-
CTBE€ 3NEKTPHYECKHX HPUOOPOB.

A ecHM MarHHTHYHO CTPENKY TNOJIHECTH
K NpoBOAYy € TiepeMeHHbIM TOKoM? Oma
CTaHeT HETIONBIXKHOM, Jaxe eClIH NpoBOn
CBEpHYTH B KATYLUKy. 3HAYMT JNH 3TO, MTO
BOKpYT NPOBOJIHUKA € NIEPEMEHHBIM TOKOM
HET MAarHUTHOTO nons? MarautHoe none
€CTb, HO OHO TOXe NepeMeHHOoe. Marumut-
Hasl KE CTpesjka He OyNeT OTKJIOHATHLCS
TONEKO BCIENCTBHE CBOEH «HENOBOPOTIH-
BOCTI» — MHHEPLIHOHHOCTH, OHa He Oyner yc-

Puc 11. IIpoBONHKK € TOKOM, CBEpHYTBIH B Ka-
fy'LiKy, CTRHOBMTCH 3JIEKTPOMarHNTOM
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NeBaTh CJ1E€oBaTh 3a OBICTPEIMH HM3MEHe-
HMSIMH MarHMTHOrO TOJISL.

TlepBBIit  3nEKTPOMAarHHT, OCHOBHBIE
YyepThl KOTOPOrO COXPAHHUINCH BO MHOTHMX
COBPEMEHHBIX 3JIEKTPHYEeCKHX TNpubopax,
HallpUMEpP B 3JEKTPOMATHHTHLIX pene, W3-
JyYaTeNsiX TOJIOBHbIX TeledOHOB, H300pen
aHrnuiickuit yuensvlt Crepmxen B 1821 r.
A crycTs fBa pecATHIETHS NOCIE 3TOr0
cobbITHS (Ppanuy3ckuil Gu3uk AHape AM-
nep cpenajl HOBOe, HCKIFOYMTENLHO BaX-
HO€ TI0 TOMY BPEeMEHH OTKpbiTHe. OH OTEI-
THBHIM NyTeM YCTaHOBHJ, YTO NBa Napaj-
JIENBHO PAaCNOSIOXEHHBIX TIPOBOHHKA, TIO
KOTOPBIM Te4eT TOK, CTIOCOOHEBI COBEpILATh
MeXaHH4ecKyro paboTy: eCM TOK B 0OOHX
NPOBOJIHHKAX TeYeT B OJHOM Harnpasle-
HHMH, TO OHH TPHTATMBAKOTCH, a €CJIH
B NPOTHBOTIOJNIOXKHBIX, OTTAJIKHBAIOTCA

JloraneiBaeinbes,, OYEMY TaK NPOUCXO-
mmt? B nepeom cnydae, xorna Hampasblie-
HHE TOKA B O0OMX TIPOBO/(HMKAX OIHHAKO-
BO, X MArHUTHBIC TOJIS, TAKXE HMEIOLLHE
ONWHAKOBOE HaNpaBIeHHEe, KaK OBl CTAru-
BAIOTCSl B €/IMHOE TONe, yBrekasi 3a coboit
npoBoAHMKH. Bo BTOpOM cCiyuae wmar-
HHUTHBIE TIONsi BOKPYr  MPOBOOHHKOB,
VMeEROlME Tenephk TIPOTHBOTIONOXHBIE Ha-
TIpaBJIEHHsl, OTTAIKHBAIOTCS M TEM CAMBIM
pa3fiBUraloT TPOBOJIHHUKH.

B nepBoii nosnoBHHE NPONLIOro CTONE-
TMA LieHHefuupii BKJ1aJ B HAyKy BHeC aH-
rnuiickmil Qusmk-camoyuka Maiikn Papa-
neil. M3yuasn cBsi3e Mexay 3E€KTPHYECKHM
TOKOM H MATHETH3MOM, OH OTKpLLI SBJie-
HHE aInekmpomaznumhoil undyryuu. CyTn
€ro 3axirouaercs B ciuepyroweM. Eciam
BHYTPL KATYIIKM M3 H3ONHPOBaHHOH NpoO-
BOJIOKH OBICTPO BBECTH MAarHHT, CTPCJKa
3NEKTPOU3MEPHUTENBHOrO npubopa, mnox-
KJIFOYEHHOTO K KOHLAM KaTYLIKH, HA MIHO-
BEHHE OTKJIOHHTCS OT HYJIEBOH OTMETKM
Ha ILKaje npubopa (puc. 12,a)- Ipu Ta-
KOM € OBICTPOM NBHXEHHH MATHHWTA BHY-
TPY KaTYIIKH, HO YXe B OOpaTHOM Harmpa-
BJICHWH, CTpejika Tipubopa takxe ObICTPO
OTKJIOHUTCS B NPOTHBONOJNIOXKHYKO CTOPO-
HY (puc. 12,0) ¥ BepHETCSA B MCXOAHOE TIO-
Joxenue. BriBog MOr ObITH ONMH: MarHuT-
HOE [0Jie TiepecekacT IMPOBOO H  BO30y-
¥aaer (MHAYLHPyET) B HEM [IBHXXEHHE
CBOOOJHBIX  3NIEKTPOHOB— 3JIEKTPHYECKH
TOK. BripoueM, MOXHO MNOCTYNHTL UHAye:
nepeMeLUaTh He MarHuT, a KaTylluKy BOJbL
HENOABWXHOIO Marauta. Pesynyrar Oyner
TakoH >xe. MarHuT MOXHO 3aMEHHTHL Ka-
TYIUKOH, B KOTOpOW TeuyeT NOCTOSIHHBIH
TOK. Maruuruoe none 3t1o#t KaTyiuk, Bbl-
3BaHHOE TOKOM, IPM NEpPECEYEHHMH BHUTKOB
BTOpOil KarylUKH Takxe Oyner BO3Oy-
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Puc. 13. Cxema reHepaTopa NepeMEHHOTO TOKA

WKOaTh B HeH 3JIEKTPOOBIXYLLYIO CHITy, CO~
3MaBas B ee IEMH 3JeKTPHYECKHEH TOK.

SlBrneHve 3NEKTPOMATHUTHON HHOYKIHH
JIEXHWT B OCHOBE JEHCTBHMS reHeparopa
TEPEMEHHOTO TOKA, NPECTABJISIOIIEro co~
6oii kaTyluky W3 NpoBOAd, BpaILAOILYyIOCs
MeEXIY TIOJFOCAMM CHIILHOTO MAarHHTa WIH
3nIeKTpOMarHuTa (Ha puc. 13 karyiika no-
KaszaHa B BHJE OJHOTO BHTKa IPOBOpa).
Bpamuasics, KaTyur.'a nepecekaer CIUIOBBHIE
JIMHHY MarfHHTHOTO TI0Jisl, M B HEH MHOyLH-
pyercst (BoipabaTuIBaeTcsl) 3IEKTPHYECKHH
TOK.

B 1837 r. pycckuit akagemuk b.C. Sko-
O OTKpoLL1 sBreHHe, obpaTHoe 1O pel-
CTBMIO TeHepaToOpa TOK4. Yepe3 Karyluky,
TMOMEILEHHYIO B MATHUTHOM IIOJI€, Y4YEHBIH
TIpONycKas TOK, H KaTyiuKa HauMHana Bpa-
IATECs. ITO ObUT NEpBBIH B MHpeE 3JieK-
TPOMArHUTHBIH BHTATEb.

dapanel, OTKPHIBIUHH 33aKOH 3JIEKTpO-
MarHiTHOH HHIYKIHH, OIBITHHIM IyTeM
06Hapy)i<}m €111€ O4YE€HBb BAXHOE SBJICHHC —
BO3MOXHOCTL Tepe/iaBars IEepeMEHHBIH
TOK M3 KaTYIIKH B KaTyIIKy HA PacCTOSIHHE
6e3 kakoH-nHOO TpsAMON 3neKTpHYeCKOH

cBs3y Mexny HHMH. CyTs 3TOro sBJIEHHS
3aKUIIOYAETCs B TOM, YTO NEPEMEHHBIH HITH
TipepbiBaroIMica  (MynscHpYIOmmH) TOK,
TeKyIUMH B OIHOM M3 KaTylluek, npeoopa-
3yeTcs B llepeMeHHOe MAarHHTHOE TOJie, KO-
TOpOe NepecekaeT BUTKH BTOPO# KaTyUIKH
H TeM caMblM BO30yXIaeT B Hel IepeMeH-
nyro IJIC. Ha atoit ocHOBE co3nan 3ame-
YareJIbHBEIR npubop - TpancdopmMaTop,
HMTparoilMil O4eHb BaXHYIO POJib B 3Jek-
TPOTEXHHKE M PAJHOTEXHHKE.

NEPEMEHHBIFT TOK  POXJAET
3JIEKTPOMAIHUTHBIE BOJIHEI

Onpitel Matixna Qapanes ¥ ero cooreve-
CTBEHHHAKa M nocienosarens Kiapka
Makcpeiula TIpMBENIH Y4eHBIX K BHIBOIY,
49TO IIEPpEMEHHOEC MAIrHMTHOE I10Jie, POX-
[IAeMO€ HENpPEPHIBHO H3MEHSIOIMMCH TO-
KOM, CO3/1aeT B OKpYXaIOLEM MpOCTpaH-
CIBe 3JIEKTPHYECKOE T0JIe, KOTOPOE B CBOKO
ouepeny B03DyXIaeT MarHHTHOE TIOJiE,
MArHHTHOE TI0JIe— NIEKTPHYECKOe M T.JL
B3anMocBsizaHHbIe, CO3gaBaeMBlE  OPYTr
JpYroM MarHWUTHOE H 35eKTPHYecKOe Mosis
obpa3yroT envMHOe NEPEMEHHOE 3JIEKTPO-
MarHMTHOE IOJIe, KOTOpPOE€ HENPEPLIBHO,
Kak Obl OoTnensscs ¥ ynausisck OT MecTa
BO3OYXJIEHHS €r0, pacnpoCTpaHsiercs BO
BCEM OKpPYXAIOLUEM IPOCTPAHCTBE €O CKO-
pocteio cBeta, paBuod 300000 km/c.
SBrnenne BO3Oy)IeHHs NEPEMEHHBIM TO-
KOM 3JIEKTPOMATHHTHEIX TOJleH [PHHSTO
Ha3pIBaTh U3AYUEHUEM INEKMPOMAZHUMHBIX
Konebanuii WIN U3AyYEHUEM 3IAeKMPpOMa2-
HumHblX 60aH. Berpeuas ma cBoeM TyTH
TIPOBOIHHKY, MAarHMTHBlE COCTaBISIOLIHE
3JIEKTPOMATrHHTHBIX ~ Kosnebanuif  BO3OYy-
WAAIOT B 3THX TPOBOAHHKAX NEpPeMeHHOE
3JIEKTPHYECKOE TIOJIE, CO3MAaoliee B HHX
TaKoM Xe nepeMeHHBIH TOK, KaKk TOK, BO3-
OynvBIUHE  IJEKTPOMATHHTHEIE  BOJIHBL,
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TOJIBKO HecpaBHeHHO ciabee. Ha atom 3a-
MEYATEIFHOM SBJIEHMH M OCHOBAHA TEXHH-
Kd pagvonepenayy ¥ paIroTipHeMa.

PaBeHCTBO CKOpPOCTH paclpOCTpaHEeHHs
3JIEKTPOMATHUTHBIX BOJIH, CO3NI@BAEMBIX
[EpEMEHHEIM TOKOM, ¥ CKOPOCTH CBETa He
CIy4afHO, NOTOMY YTO CBETOBBIE MNy4H,
Kak, MEXJy [pOYMM, ¥ TeIUIOBBlE, IO
cBoell TIpHpone TOXEe 3J1EKTPOMATrHHUTHBIE
KOJeOaHUsL.

MEICIE © PONICTBE CBETOBBIX M 3JIEKTPH-
YeCKMX  sBJIEHMH  BBICKa3ajl  pycckuit
yueHblit Muxaun BacumeeBny JlomonocoB
ewe B cepequHe XVIII B. Teopmo anex-
TPOMArHUTHHIX BONH  pa3Bul  Knapk
Makceeni B nepBoi NOJIOBMHE NPOLIIOro
cronetus. Omuako Toneko B 1888 r. me-
menkoMy yueHoMmy l'enpuxy I'epuy yna-
JIOCH OUBITHEIM TIyTE€M [1I0KA3aTh CaM (PaKT
CYLUECTBOBaHMSl 3JIEKTPOMATHUTHBIX BOJIH
¥ HaiiTH BO3MOXHOCTH OOHApYXHThb HX.
B ero onnitHOM ycranoBke (puc. 14) many-
yarteneM 3JIEKTPOMArHUTHBIX BOJH ObLI
BUOpAaTOp—/1BA CTEPXKHA C METAJLIMYCCKH-
MM L1apAMHM HA KOHLAX, MCTOYHHKOM Ha-
OpskeHMsl TIUTaHus BUOpaTopa—MH/IYK-
1voHHass KaTyiuka Pymkopda  (ects
B Ka)JIIOM IIKOJILHOM (u3MyeckoM KaOu-
HeTe), a OOHapyxuBaTeleM 3jleKTpoMar-
HHMTHOH 3HEprum-— pe3oHaTop, IpencTa-
BISIOIIMA cOBOH  He3aMKHYTHIH  BUTOK
TIpOBONA, TOXe C 1apamy Ha KoHuax. ITo-
JIOBMHKM BHOpaTOpa 3apshkaNch OO CTONB
BBICOKOTO HANPSKEHMsl, YTO MeXAy BHY-
TPEHHAMM 1apaMi 4Yepe3 BO3IYyX IIpOcKa-

Puc. 14. OnwitHas ycraHoeka I'. I'epua s
po30yxkneHHA M OOHApyXeHMs 3JleKTpomar-
HUTHBIX BOJIH M rpaduueckoe naobpaxeHHe 3a-
TYXaFOLIUX 3JIEKTPOMArHMTHBIX BOJIH
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KMBaJla 3JIeKTpHYecKas UCKpa — HCKyCCTBEH-
Has MONHMA B munMariope. [Ipoucxomusr
3nieKTpHYeckuil paspsa. B 3roT MOMeHT,
LUIHBIUMHCA MaJible IONMM CeKyHIbI, BUOpa-
TOp M3Jly4¥al KOPOTKYIO cepuio OvicTpore-
PEMEHHBIX 3aTYXaloLLHX, T.e. YOBIBAIOMIMX
o aMIUMMTYyJe, 3JIeKTPOMATHUTHBIX BOJIH.
INepecekass npoBOM pe3oHATOpA, PACTONO-
KEHHOTO NOOAU3IOCTH, 3JEKTPOMATHUTHAS
3Heprus Bo30yxana B HeM 3JIeKTPHHECKUe
xonebaHus, © 4YeM CBHIETEIHLCTBOBAJA
oueHr cnabasi WCKpa, NOSABIABLIAACA Me-
*Ay wapamy pesonaropa. Ewe paspsan- u
HOBas O4Yepelnp 3ATYXaroLUMX 3jleKTpoMar-
HUMTHBIX Konebauuit Bo3byxnana B pe3oHa-
TOpe ciabbiif nepeMeHHBI TOK.

Taxk I'eupux I'epr Haen criocot Bo3Oy-
XIIEHUSA 3JIEKTPOMATHHTHBIX BOJIH ¥ OOHa-
pyxenust ux. Ho on He npencraBns cebe
nyreif  IPAKTHYECKOTO  HCIIOJIB3OBAHHA
CBOETO OTKPBITHS.

POXJIEHUE PAINO

TlepBriM, KTO N0 [OOCTOMHCTBY OLIEHMII
Tpyssl I'epuia, 6bL1 npenonasBarens MyH-
HOro odunepckoro knacca B Kponuragre
Anexcayyp Crenasoswu Ilonos. Ywuras
JEKIUH OO 3NeKTPOMATHMTHBIX SMBJIEHUAX
¥ COTIPOBOXMAf WX INEMOHCTpanuedl npu-
6opos cOOGCTBEHHOTO M3TOTOBJIEHYS,
A.C. TlonoB BrICKa3al CMENYK IO TOMY
BPEMEHH MEICIIE O BO3IMOXHOCTH HCIOJIB-
30BaHUS 3JIEKTPOMATHHTHBIX BOJH IUIA
neperiaiy CHIHAJIOB HA paccTosiHMe Oe3
IIPOBOJIOB.

3ro 6pUI0C B MOCIEOHEM IECATHIETHH
IpOILNIOro Beka. B 1O Bpemsl pycckuii BO-
eHHBIH GJoT OCHamaicsd HOBOH 6oeBoit
TeXHUKOH. JIis DIpeosoieHusl MOPCKUX
IpOCTOPOB OOGHOBJIEHHOMY GIOTY HYXHBI
Opin Oonee cOBEpLUEHHBbIE CPENCTBA CBS-
an. N pycckuit yuenniit uckan ux. [locne
MHOXECTBA OILITOB H  3KCIIEPUMEHTOB
A.C.TlonoB  CKOHCTPYMpPOBaJl  OPHHIM-
NHAJILHO HOBBHIM NIpMOOp, pearupoBaBIlIHif
Ha 37eKTPOMATHMUTHBIE BOJHEI HA 3HAYH-
TEJILHOM pacCTOSIHUY. MCTOMHMKOM 3rek-
TPOMArHUTHBIX BOJIH ObL1 BHOpaTOp, Ta-
KO# e, XaKk B OINbITHOM ycranoeke I'epua,
HO J[IOTIOJIHEHHBIH OTpe3KamMM IIPOBOJIOKH
58 nyvilero wanyyenus. Ilpyem ocyiuect-
BIISTIC IPYTHMM OTPE3KOM IPOBOJIOKH, CO-
€IMHEHHbIM € TNpUOOpPOM, CKOHCTPYHpPO-
pauHbIM A.C. [Monoerim. Kak Tonsko BH-
OpaTop HAaYWHAJ M3Ny4YaTs 3NEKTpOMAr-
HHTHYIO 3HEpPTHIO, NMPHEMHBIH 1pubop or-
3BIBAJICA HA HEe TPEJIBK 3BOHKA. OTOT
npubop, xoropwii A.C. IlonoB LeMoOH-



Anekcanap Crenanopuy IMonos

crpupoasl 7 mas 1895 r. ma 3acenaHm
¢usubeckoro ornenenus Pycckoro ¢inu-
KO-XHMM4YecKoTo 001uecTsa, Obul TEpBBIM
B MMPE pa/IMOTIPMEMHMKOM, 3 TIPHCOEIV-
HEHHBLIH K HEMY OTPE30K IPOBONIOKM — mep-
BOH B MMDE AHTEHHOM.

Ipopoyxas omsitel, A.C. INonoe obHa-
PYXWI, YTO HAa CKOHCTPYMPOBAHHBLIH MM
npubop OeicTBYIOT M arMOChepHEIE 3JleK-
TPHYECKHE Pa3psibl - MOJIHHA. DTO HABEJIO
YYEHOTO HA MBICIE 00 WCIONIBE30BAHMM
NPUEMHMKA JUIS CHTHANM3ALMK O NpHbiH-
KAIOIVXCH TPo3ax, Y10 M ObLIO npoBepe-
HO B OJIHOH M3 meTepOyprckux obcepBaTo-
pHii.

Ocku3HpIH YepTeX HMCTOPHHECKOIO TpH-
evumka A.C.JlonoBa Thl BMAMIIBL HA
puc. 15. BcMOTpHCh B HETO BHMMATENBHO,
nonpobyit pa3sobparecsi B HEM M TNOHATE,
Kak npueMHvK pedicteyer. He cuuras 6a-
Tapeu, B npueMHEMKe TpH npubopa: xore-
pep (u30bperennbiii B 1890 r. ¢pamiys-
CKMM YuenbiM 3nyaprmom bBpawu), 3sek-
TpUYECKMH 3BOHOK H 3JIEKTPOMATHHTHOE
pene—3JIeKTPOMAarHuT,  TIPHTATHBAFOLLMH
SIKOPB, €CNH uepe3 OBMOTKy TedeT TOK.
Korepep nipencrabiisict coboii cTeknaHHyIo
TPYOKY € MENKMMH MeTaJLIHYECKHMM
onwikamMy BHyTpH. C NOMOIUBIO TOHKHMX
META/UIMYECKUX TOJIOCOK OH TOJIBEILEH Me-
%1y onopamu 1 u 2. Yepesz oOMOTKy pene

2-202

0JiH2 KOHTAKTHAA INJIaCTHHKA KOrepepa co-

‘eMHEHA € MOJIOKHTENBHBIM, & BTOpas—c

OTpHLATENEHEIM TIOJocamu baraped. 3o
nepBas 3JIEKTPHYECKas Lenb TpHeMHHKA.
Ecny fiKOpb pefie UPHXaTh K CepleyHMKY,
4yTO0OBI KOHEIl ero KOCHYJICA BMHTA 3, TO
obpasyercs Bropasi 3JIEKTPHYECKas [enb
MPHEMHHKA 1elb 3JIeKTPHYECKOTO 3BOHKA.

Korepep B pa3sHbIX ycnosusax obnajaer
HEOJINHAKOBO# NMPOBOJIMMOCTEIO TOKa. Ha-
XOsLIMEC B HEM META/IHYECKHE ONWIKH
B OOBIMHBIX YCNOBMSX OKa3bBAIOT TOKY
60sIb1I0E CONPOTHBIIEHKE, T. €. NJIOX0 NpPOo-
nyckaror ero. B 310 Bpems TOk B nepBoii
1eny, B KOTOPYIO BKIIOYeHa 0OMOTKa pe-
Jle, HACTOJIBKO Majl, YTO #KOpPL pelie He
NpUTArHBaeTcss K cepneynuky. Ho kak
TOJILKO HA KOF€pep HAYHYT nelicTBOBATH
EKTPOMArHUTHBIE BOIIHBI, CONPOTHBIIE-
HHE C/I0sl ONIUIIOK YMEHBILMTCH, a TOK Iep-
BOH Lleny pe3ko Bo3pacter. B 3tor mo-
MEHT SIKOPb peJie NPUTATHBAeTCH K cepued-
HHMKY H, KOCHYBIUMCH BMHMTA 3, 3aMEIKAeT
Hens 3jieKTpHYeckoro 3sonka. Cpasy e
OPHTATMBAETCA SIKOPb  3JIEKTPOMarHUTa
3TOHW 1lenH. ¥ MOJIOTO4EK ynapfeT 1o Ya-
weyke 3BoHKa. Ho sikope 3nexTpomaraura
3BOHKA OTXOMIMUT OT KOHTAKTHOH ITPYXHH-
Ki ¥ pa3peiBaeT BTOPYIO Lels. Tenepk Mo-
JIOTOYEK 3BOHKA, OTIYUIEHHBIH 3JIEKTPO-
MAarHMTOM, yjapfieT 1o KOorepepy H BCTpH-
XMB4eT ONHIKH, BOCCTAHABJIMBAA WX OOJB-
woe conporupienre. Ecnu anexTtpomar-
HHUTHBIE BOJIHBI MPONOIDKAIOT BO3[EHCTBO-
BaTh HA KOTEpep, MOJIOTOYEK aBTOMaTHYe-
CKM yj1apsieT TO 1O 4Yaiueyke 3BOHKA, TO 1O
Korepepy.

Korna A.C. [TonoB npHcoeHHST K KO-
repepy aHTEHHY, YYBCTBHMTENBLHOCTH [IPH-
€MHWKa 3aMeTHO TNOoBBILaiace. B 3rom

Anexmpuyeckuy
JBoroK

Koeepep

+

bomaper
Puc. 15. Dckussbli  YeprelK  NpHEMHUKA
A.C. Tlonoea
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Ci1yyae NPHEMHHK PEarvpoBai Ha paspsabl
MOJIHMM, [POMCXO[SllHe HA PaCcCTOSHUH
no 30 kM. A TaK KaKk NpHEMHHK pearupo-
BaJl HE TONBKO HAa MCKYCCTBEHHO C€O3[a-
B4EMBIE 3JIEKTPOMArHWTHBIE BOJIHEL, HO
M Ha Te, KOTOPble BO3HHKAIOT B aTMOChepe
nepen rposoi, A.C.IlonoB Ha3Ban ero
rpO300TMETYHKOM.

Crycts MeHee TOjia NoC/ie HCTOPHYecKo-
ro sacepauus Pycckoro (QH3HKO-XMMuye-
ckoro ofbiwecrsa, 24 mapra 1896 r. mpo-
H301LJI0 HOBOE KpYNHOe coOBITHE B MCTO-
puu pagmo. B asror pens A.C. Ilonos
OKJA[bIBal  YY€HBIM O BO3MOXHOCTH
repesayy M NpHeMa pajHOCHTHAJIOB C 3a-
IIKCHEO HA JIEHTY TeserpadHoOro armapara.
Korpa noknaauvk ymoJIK, B ayIHTOPHH
TOCTBIUAICA CTYK Tenerpaduoro amnmapa-
T4, COEMHEHHOTO € TNPHEMHHMKOM: AJek-
canzip CrenaHOBHY NPHHHUMAJI pajHorpam-
My, TepenaBaeMyro ero GnyxaiiuMm no-
moiuunkoMm IMerpom Hukonaeswsem Pri6o-
KMHBEIM. 3710 OBUIA TEepBas B MHMpPE panHo-
rpaMma.

Cosepiuenctys nipubopel, A.C. ITonos
TNOCTENEHHO YBENHYMBAJI NATLHOCTH JeH-
cTBus paauocesisd. Becuoit 1897 r. 6bumn
nepenansl paavocHrHaisl ¢ Kopabnsa ma
Geper Ha paccrosinpe 640 M. A nByMs ro-
naMH nodxe, B 1899 r., nocie OTKPBLITHA
BO3MOXHOCTH TpHeMa  PaaHMOCUIHAIOB
¢ nomoiLsko TenehoHHbIX TPYOOK Ha ciyx,

DanbHOCTH  PajHOCBA3M  JIOCTHIIIA  yXe
35 kM. I10 OB HOBBIM OyMCTaTENBHBIH
ycnex w3obperarens paavo, NOCTYXUBILIHH
TONYKOM K NajbHeHIlleMy pasBHTHICO pa-
muorenerpada B Poccun.

OpnHako  TOJNBLKO  cnydaii momor
A.C, IlonoBy nokazath XH3HEHHYIO HeoD-
XOIMMOCTE HOBOTO CPENCTBA  CBS3H.
B nosbpe 1899 r. G6ponenocen, «l enepai-
afMupall AnpakcvH» BO BPEMS CHEXHOIO
ILTOpMA CEN HA KAMHH Yy MYCTHIHHBIX Gepe-
roB o. l'ornaun B ®uHckoM 3ammBe. Ot
ocrtpoa 10 Onmxaifllero Ha MaTepHke
r. Kotku (Oumwisunus) oxono 44 kM. Cna-
carensHble paboThl 3aepXUBAIHCE H3-3a
TPYAHOCTH NPOKJIANKK TIPOBOJHOM JIHHHH
CBSI3M MEXJly OCTPOBOM M Matepukom. Ha
nomMoms  mpuuio  paguo.  A.C. INonoe
¥ Il H. Puibkun ns obecrieuenyss Hanex-
HOH [BYCTOPOHHE#H CBf3H YCTAaHOBWIM Ha
OCTpOBE M MaTepHKe INPHEMHO-TIEpenaro-
ye paavoctaHuuy. JIMHMA paMOCBA3H
neiicTeoBasia ¢ despasis no anpens 1900 r.,
NOKa BeJIHCh cracarensHule paboTel. 3a
310 BpeMs ObUIO TiepeZiaHO M npuHaTO 440
pagworpaMmMm. OpHa M3 HMX OKasaja Jito-
OAM HEOLEHMMYEO YCIYry.

Cnyusunoces 3ro 6 ¢eppans 1900 r.
Il. H. Poibkyn, waxomuBiuMica Ha o. [o-
rnauj, npuesia or A.C. INonoea w3 r. Kor-
ku paguorpammy: «Komawaupy «Epma-
ka». Oxono JlasencaapH 0TOPBaJO JbJIHHY

Puc. B. Panuocranuus A.C. ITonoea Ha o. lNornana
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¢ pubaxamn. Oxaxure nmomomby». Jlemo-
Ko «<EpMak» HeMEJIEHHO BBlLEJ Ha INO-
HCKM B MOp€ M CHWI C JbauHbl 27 priba-
xoB. Jlromu 6bUIH cniacedn Gmaromaps pa-
IOHO.

Tak neiictroBana neppasi B MHpE JIMHHSA
PalHOCBA3Y, TAK PAlH0 3aBOEBATO IPABO
Ha KU3Hb.

A.C.TlonoB cpenan emie OJHO OYEHB
BaxHoe OTKphITHE. Jletom 1897 r. BO Bpe-
Ms OILITOB 10 Nepelade pagHOCHTHAJIOB
¢ TpaHCnoprHoro cyaHa «Espona» Ha
kpeiicep «Adpuka» MM OBUIO 3aMEYEHO,
49TO KOTJA MEXAY 3TUMH Kopabnsimu npo-
XORmI KakoH-mibo TperHit kopabmb, Cibl-
IIKMOCTh CHTHAJIOB YMEHBIIIAIACh WIH Ja-
®e BOBCE mporanaja. B cBfism ¢ 3THM
y9eHBIH BBICKA3aJl MBICIE O BO3MOXKHOCTH
obuapyXuBaTh IIPH MOMOLIHN PaaHONPHEM-
HAKa KopaOiH, Haxodsluuecs Ha NMyTH pa-
anoposrH. TakHaM ofOpaszoM, OH yka.en
OyTe K  PaJHOJIOKALMH—COBPEMEHHOMY
cpencTBy oOOHapyXeHMs W OINpeleseHHs
MECTONIOJIOKEHHS NpPEAMETOB Ha 3EMIE,
Ha BOIE, B BO3JyXe M KOCMOCE.

Bemuko 3nayenmne Tpynos A.C. Ilonosa.
OH nepBLIM NPABHILHO OLEHW OTPOMHOE
OPaKTHYECKOE  3HAYEHHE  IJIEKTpOoMar-
HBHTHBIX BOJIH, CyMel IOCTaBMTH HX Ha
ciyx0y YeIOBEKy H TEM CaMhIM IOJOXKHI
Ha4ajao0 HOBOH 3MOXH B pa3BMTHH MHPOBOH
HAyKH H TCXHHKH—3IOXH PaJHOTEXHHMKH.

Ho no-nacrosuuemy 3aciyru Benwkoro
PYCCKOTO Y4EHOTO ONEHEHB! Ohuin B Halned
cTpaBe ToJbKO nocje Benmkoit OKTA6pE-
CEO#l coumanucTiyeckor pesonronmu. ITo-
CTABOBJIEHHEM COBETCKOTO IPaBHUTENBCTBA
«O6 o3BamenoBanun 50-netns co mHA
mobperenns paguo A.C. ITonoeriM» Hamn
Hapon ¢ 1945 r. otmevaer 7 Mad kak JIeHb
paguo. ITHM XK€ NMOCTAHOBJICHNEM Y4peEX-
nesnl 3onotas menank umeHH A.C. Ilo-
NoBa, MpHCYyXJaemMas COBETCKMM H 3apy-
OexHBIM yueHBIM 32 BBUIAIOLIHECH Ha-
yiHHE paboTHl M M300peTeHHs B obnactu
panHo, Harpyaubii 3Havok «IloyeTHuIH pa-
mictr COCPr», KOTOpPBIM HarpaxJawTcs
JMna, crnocobCTBylOIME CBOMM TPYAOM
Pa3BUTHIO pPafHMOTEXHWKH, paanoodbu-
TEJIbCTBA, OPraHM3alHM  PaJIHOBEINAHUSA
W TeneBuieHus. B Jlenunrpane co3nan my-
3eit A.C. IlonoBa. Mmsa A.C. Ilonosa Ho-
cat Bcecoro3noe HayvyHo-TeXHHMYECKOE 06-
IIECTBO  pPAAMOTEXHHKM,  3IJIEKTPOHHKH
¥ cpsi3n, Ky#Ouuuesckas paamoBeriaTesns-
Has crannuA, Haywno-nceienoBarenbekmid
MHCTHTYT paJHOBELIATEILHOrO IpHeEMa
M aKyCTHKH.

2'

MBI, COBETCKHE JIFOAM, CBATO YTHM IIa-
maTh pycckoro ydenoro A.C. Ilonosa,
JaBLLIETO 4€JIOBEYECTBY DPajHoO.

«'A3ETA BE3 BYMATH U BE3 PAC-
CTOSAHW{M»

B nenn nobennt OkTAOpbcKOH peBOMONNH,
7 nosbpsa 1917 r., pagnocranums kpekcepa
«ABpopa» nepenana obpaienwe «K rpa-
saanaMm Poccun'», Hanucannoe Bnaawmu-
poMm Wnbnuom JlenuHbiM B aapecoBaHHOE
MIWUIHOHAM TpyJsiMXcs. B Hcropuueckne
oH Bemmkoro Oxtsabps pannocTaHuan
Monofoii crpansl ‘COBETOB MEpefaBaiy
NOATHCAHHBIE BOXIEM PEBOJIIOLHH pagHo-
rpammel «BceMm, Bcem, Bcem!», B KOTOPHIX
JapajnCh YKa3aHHs OpraHaM BJIACTH Ha
MeCTax, ONpPOBEPraHCh KJICBETa H JIOKb
Oypxyasnu o Coperckoit pecnybnuke. Pa-
AMOTPaMMBl, NPHHATHIE W3 LEHTpPa pEBO-
o IleTporpana, nevaraiucy, M UIHPO-
KO pacnpoCTpaHsUINCh BO MHOTHMX TOpoOIax
CTpaHBL

Braagumup Wneny, ciequsliuii BHAMAa-
TEJBHO 33 Pa3BHTHEM PaJHOTEXHHUKH, BH-
Ien B HeHl OrpoMHYy10 OPraHM3yIOUIylO CH-
ny. 29 wmiona 1918 r. um 6bUT moamucan
gexper Cosera Hapopusix Kommuccapos
O HEHTpaIM3alMd PaJMOTEXHHYECKOrO Je-
na B cTpaHe. B atom e rogy mo ykasa-
uH10 Jlenuna B Huxuem Hobropope (HoiHe
r. loprkni) 6112 cozmana pagmonabopa-
TOpHs. JTO, MO CyIUECTBY, OB NEpBBIH CO-
BETCKMH pPaJNOTEXHHYECKMH YHHBEPCHTET,
ChIrpaBIIHA GOJNEIIYIO PONL B pa3BUTHH
paanodHKalMA ¥ pagNoBElaHWsd B Haluei
crpaHe. Ilo3xke Hmxkeroponckoit ynabopa-
Topn O6bUlo mnpucBoeHo ¥MsA B.H. Jle-
HUHA, OHAa [BaXIbl HarpaxicHa OPICHOM
Tpynosoro KpacHoro 3uamenn.

Huxeroponckoit  pannonaboparopneit
PYKOBOOWJI KpYITHeHIIHA pycckuii m3oGpe-
TATEIb B oOnacth pagmo, co3garesb
MEepBbIX  MOIIHBIX  PagHOBEHIATEIILHBIX
craHuuit Muxamwn Anekcannpopuu BoH4-
Bpyesnu. Ilon ero pykoBoactBoM Obuio
HaJIaXCHO TNPOW3BOACTBO  pPaguoiamil,
a oceHpro 1920 r. 3akonveHa mocCTpoiika
nepBoil pannoreiedOHHOR CTaHIUM, Nepe-
Japasiledl MO paJHo KHBYIO YEJIOBEYECKYIO
peub Ha 6onbllMe pacCTOSHHMA.

Korna B. Y. Jlenun y3nan o6 stex pa-
6Oorax, OH HamHMCan B TEIUIOM JIPYXKECKOM
nuceMe npodeccopy M. A. Bonu-BpyeBn-
yy: «["azeta 6e3 Oymarm m 6e3 paecros-
Hui», koTopyo Bel co3paere, 6Gyner Benm-
KHM JEeJIOM».

B mapte 1920r. 32 nmoanuceio B.H.
JleruHa OBUTO MPHHATO NOCTaHOBJICHHME
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Coeera Tpyna u OOOpPOHBI O IOCTpOMKE
B Mockse LlentpansHoif paguoresiedoH-
HOM cTaHnue ¢ panuycoM nedicteus 2000
pepcT. Heckxonbko mnosnree B.W. Jlenun
B 3anucke, agpecopanHoit B Coeer Ha-
pomusix  Komuccapos CCCP, nucan:
«...Bcs Poccust 6yner ciyluark rasery, Yu-
TaeMyro B Mockpen. A uepe3 jBa rona,
B 1922 r., BcTynaeT B cTpoit neppas paivo-
Beluare/ibHas CTAHLUA, 0 TOMy BPEMEHM
camas MomHas B mupe. B 1924 r. Coser
Hapomurix Komuccapos CCCP  npuHB-
MaeT nocraHopilenve «O YacTHBIX OpH-
€MHBIX CTAHIMAX», MOJIOXUBILEE HAYAIO
IIMpOKO#t pannoduKaluy CTPaHbl, pa3BH-
THIO PaJMOBEILIaHHA M PafUoIO0UTEIL-
crea. B ToM xe 1924 r. MHOrOYHCNEHHBIE
IpYy3ssl palidO, YBJIEYEHHBIE PaIMOTEXHH-
KOH, NONy4YMNIM nepBeli HOMep CBOErO
xypHana «Pagnomoburent». C Hero-to,
nepeMMEHOBAHHOro noaxe B «Pammo
$poHT», a 3aTeM B XKypHal «Panuon, no
CyLIIeCTBY, ¥ HayaNach JIETOITHCH COBETCKO-
ro panuosroburenscrea. Hauancs BeITyck
pAIMONPUEMHUKOB, JeTaneii mns camMo-

CTOSITEILHOTO M3rOTOBJIEHMS pajuoarnna-
parypsl. PagvoBeluanne Bce Gomblle cTa-
HOBMTCH TPMOYHOM € MHIIMOHHOM ayniu-

TOpHeif, 0 KOTOPOR MeuTall BeuKuit Mibuu.
Tak 32pOofIOCh. ¥ HAYANIO PA3BUBATHLCH
COBETCKOE paJiMOBeIllaHUe, 3 BMECTE C HUM

)74 paIIHO.ﬂK)GHTC.ﬂ LCTBO.
*

Ceiluac Hawa cmpana " 2ycmo noKpeima
cempblo paduosewyamenbHbIX CManyuil u pa-
ouomparcAAYyuorkbix  y3nos. Paduonpuem-
HUK Uy paduomouka cmanu npedamemamu
nepeoil  HeobxoOumocmu Hawiezo Gvima.
Cpedcmeamu paduoceasu ocHayervl 6ce 6u-
Obl 6030YLUHBIX, MOPCKUX U peuHblx Kopab-
neti, HayuHble IKCNeOuyul, UCKYCCmeeHHble
CnymHuKku 3emau, Kocmuueckue Kopabau u
ABMOMAMUNECKUE  MeNCNAGHEemHble CMaH-
yuu.

Ho, wnuiit Opyz, paduoeewyahue u paduo-
c6A3b He eOuHcmeeHHble obGaacmu  cospe-
MeHHoit paduomexnuku. Paduomexnuka ce-
200HA—3MO Mmene6udenue U paduoaOKaAYyUs,
PAOUOHABUZAYURA, PAOUOUCPOHOMUA U Me-
AeMexaHuKa, 36YKO3aNuch u MHozue Opy-
2ue ompacau u pazdenbl HAYKU U MEXHUKU.
C Hexomopbimu U3 HUX A HAMEpeH NO3HA-
Komumb mebs 6 caedyrowyux becedax. Hau-
Hy Mce ¢ Haubonee wiupokoii obaacmu pa-
OUOMEeXHUKY — MEeXHUKU PadUOGEeLYaHLA.




BECEJJA BTOPAS

IMEPBOE 3HAKOMCTBO
C PAJUOTIEPEJJAYEHN .
N PAAUOITPUEMOM

C1060 «paduo» npoucxooum om AaGMUHCKO20
radigre—uaayuamv usu ucnyckamp Ayuu.
Paduocsewyameavnan cmanyusn, Hanpumep,
nooobro Coanyy uzayuaem paduoeosHvl 60
ece cmopoHbl no paduycam. Jluwv Heko-
mopele paduocmaHyuu CneyuaibHozo HasHa-
YeHus uzayuaiom paduogonHvl 8 KaKoM-mo
00HOM HANpasaeHuu.

" Ecau 6vi mvl npuwiea Ha meppumopuio
paduoeewamenbHoil cmanyuu, mo npexcoe
6cezo yeudesn Obl 6epmuKaibHylo axcypHyio
MEMasAusecKkylo saumy uau npogoda, noo-
Hsmble 6bICOKO HAO 3emaeit. Imo—anmen-
Ha. Padom usu Henodaseky—3dauue, 20e
Haxooumca nepedamuux, evipabamvigaio-
wuii 31eKkmpuveckue Koaebanus 6vICOKOil
yacmomsl, Komopvle aHmenHa npeobpasyem
8 3Hep2ul0 paduoeoH.

K nepedamuuxy om paduocmyouu, a oxa
Moxcem Haxo0umscs Oaseko om nepedam-
yuka, udem nodsemuulit kabeab—xopouio
U304UPOBGHHbIE RPOEOOA 8 NPONHOiL 06040U-
ke. B cmyouu ycmanoesen muxpogon. He
moabko 2040C Oukmopa, paizosop Awodei
U 36YKU MY3bIKU, HO U WiEnOm, W OpOXYu Mu-
Kpohon MzHOSEHHO hpespaujaem 8 3eK-
mpuueckue Koaebanus 38YKO8OU wacmomvl,
Komopvle no Kabeawo nocmynaiom K nepe-
Oamuuky, umobvl «8HeOpumbCa» 8 €20 6bl-
cokouacmomuvle  Koaebanusn. CKoabkum
euje npeobpalosanuam nodsepzaemcs nepe-
MeHHBIl MoK 38YKO080il wacmombl, npexcoe

ueM HpuUeMHUK Npespamum €20 CHO8a
8 38yku!

ITpuemnux 6ydem nepevim meoum npak-
muueckum wazom K NOIHAHUIO paduomex-
Huku. A umobsr 3mom wiaz Gbla yeepeHHbIM,
Hado paszobpameca 8 cywyHocmu mex @usu-
uecKux AgAeHuil, Komopvle aexcam 6 OCHoBe
mexHuKku paduonepedauu u paouonpuema,
nozogopumv 0 npupode 38yKa U HECKOALKO
6oavwe, wem 8 nepsoii becede, 0 nepeme-
HOM MOKe U ez20 CBOUCMSax.

O KOJIEBAHUAX U BOJIHAX

Bokpyr Hac Bce BpeMs pOXIalOTCA H 3aTy-
xarot kosebarensHbie ABnenus. Konebner-
CA BETKA, ¢ KoTopo#t cnetena nrrna. Kone-
6moTca MasTHHKM dYacos, kadend. [lon
heiictBueM BeTpa Konebixorcs AepeBba,
NpOBOJIa, MOMABEIICHHBIE Ha cTON0axX, Koe-
Gnerca Boja B 03epax M MOpSX.

Bor 1HI 6pOCcHI Ha IJIaJxy:0 TOBEpPX-
HOCTB 03€pa KaMEHb, H OT HETO nobexasH
BonHbl (puc. 16). Yro mpomsonuio? Ya-
CTHIBI BOABI B MECTE y/lapa KaMHA BJaBH-
JINCh, BBITECHMB COCE/IHHE YaCTHIbI, H Ha
TIOBEPXHOCTH BOAB!I 0DOpa3zopasicd KOJNbILE-
obpasupit ropb. 3ateM -B Mecre majaeHHs
KaMHA B0Jia TIOAHANACh BBEPX, HO yX€ BbI-
ILI€ NPEXHEro YpOBHA—3a MEPBhIM ropbomM
TIOABUIICA BTOPOH, a MeXAy HHMH—BNa-
AuHa. Jlanee 9acTHIB! BOABI NPOAOCIIKAIOT
TiepeMeIaThCs TIOTIEPEMEHHO BBEpX
H BHH3—Kosebimorcs, yBnekas 3a coboil
Bce OGonbiie B OONbLUE COCEAHHX HACTHLL
Bonbl. OOpasyroTCA BOJIHEI, paCXONsAIIIHECH
OT MeCTa CBOEro BO3HHKHOBEHHA KOHLIEH-
TPHYECKUMH KpPYTaMiL

IMomuepxnBaio: 4aCTHIBI BOABI TONBKO
konebmoTca, HO HE JBHXYTCA BMECTE
¢ BosHaMH. B 3TOM HeTpynHo yOemutncs,
OpoCcHB Ha KONEONMOL{YIOCH TIOBEPXHOCTH
BOJIb mIenky. EciM HET BeTpa WIH TEYeHHA
BOJBI, eNnka OyAeT JHWE ONMyCKaThbCH
H TOJHMMATHCA HajJ YPOBHEM BOMbI, HE
TIepeMENIanCh BMECTE € BOJIHAMH.

BopsHbie BOJNHK MOryT ObITH GONBLIH-
MH, T.€. CHIBHBIMH HIH MAaJICHBKHMH—
cnabpiMi. CHIBHBIMH Mbl HAa3KIBAEM TAKHE
BOJIHEI, KOTOpBIE MMeIOT OonblLOi pasMax
KonebGaHuii, kKax roBoOpAT, GOJBIINE AMILTH-
Tynel konebauuit. Cnabble BOJHBI MMEIOT
Majiple ropObl—HEOONBLIYIO AMILTUTYAY.
UYem Oonplue aMOIMTYOH BO3IHHUKIIMX
BOJH, TEM OOJNBLIYIO JHEPrUi0 OHH HECYT
B cebe.
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3JHeprus BOJIH, BO3HHKIIMX oT GpolueH-
HOIr'0 KaMHs, OTHOCHTEC/IbBHO HEBEJIMKA, O[1-
HaKo OHa MOXeET 3aCTaBHUTh KoJjebaTeCs
KaMblll ¥ TpaBy, pactyume B odepe. Ho
Mbl 3HACM, Kakue OOJbllNE pa3spylCHWA
Gepera MOryT MPOM3BOJIMTE MOPCKHE BOJI-
Hel, obyanaroiine GONBIIMMHE aMILMTYa-
MH M, CJIe[IOBaTEILHO, BOJBIION 3HEpruel.
OTH pa3pyleHUs OCYILIECTBISIFOTCA HMEH-
HO TOH 3Hepruel, KOTOpYHO BOJIHEI He-
NpEPBIBHO OTHAIOT Oepery.

BosiHbl MOryT 6BITE HAaCTBIMH KM pEll-
KUMH. YeM MeHbIllE pPAcCTOSHHE MEXAY
rpeGHAMH GeryuiMx BOJIH, TEM KOpO4YE Ka-
WJOas B3fiTas B OTHEILHOCTH BONHA. Yem
©orbile paccTOSHHE MEXAY BOJHAMH, TEM
JUIHHHee BOJiHA. JlnuHO#M BOJIHBI Ha BOJE
MBIl HA3bIBACM PACCTOSIHHEC MEXAY [ByMS
cocelHMMH  Deryiummy  rpebHsMM MM
BnajuHamu. [lo Mepe ypanenus BONH OT
MeCTa BO3HMKHOBCHHA HMX aMIUIUTYBI IMO-
CTCNCHHO YMEHBILIAIOTCH, 3aTyXalT, HO
JJIMHAa BOJIH OCT2ETCH HEH3MEHHOM.

Boymel Ha BOZE MOXHO rakxke co3jia-
BaTh, HAllpUMep, 1Orpyxasi B BOLY IAJKY
M PUTMMYHO, B TaKT C KoJicOaHusAMH BOOBI,
omnyckas u nojisuMas ee. M B 3ToM ciyuae
BoNHBl Oynyt 3aryxaioummu. Ho cyue-
CTBOBATh OHH OymyT JMIIB JIO TeX IOp,
MOKa Mbl HE MPEKPaTHM BO3MYLUATH MO-
BEPXHOCTH BOJIBL.

A KaK BO3HMKAIOT KoJicOaHHA OOBIMHBIX
kauesneit? ITo THI XOpOIIO 3HACHIb: MX
HAJ0 NOATOJIKHYTh, BOT OHM M OymyT Ka-
HaTeCA U3 CTOPOHELI B CTOpORY. Yem ciie-
Hee TONHOK, TeM 6oJibllie aMILIUTYOBI KO-
siebanuil. It Konebanus OynyT 3aTyXath,
eclM He TIOJANCPXXHMBATH HMX JOMNOMHH-
TENLHBIMH TONMYKaMu. [akue u MHOrHe
Opyrue nomoGHble MeXxaHHYeckHe kosieba-
HHUA Mbl BUIMM. B nipupope e Gosbiue He-
BH/IMMBIX KoJiebaHui, KOTOpbIE MBI CJIH-
LHM, ollyliaem B BHIE 3Byka. He Bcerna,
HalpHMEp, MOXHO 3aMETMTBL KoJiebaHus
CTPYHBI MY3HIKaJIBHOIO HHCTPYMEHTa, HO
MBI CIIBIIIEM, KaK OHa 3By4uT. IlpH nopsr-
Bax BeTpa B Tpybe BO3HMkaer 3BYK. Ero
©O371a¥0T KoJiebaTe/bHBIE NBHKCHHA BO3-
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Puc. 16. Ilpu ynape xamus
O NOBEPXHOCTb BOJB! BO3-
HUKAIOT BOJIHEI

nyxa B Tpy6e, KOTOpbIE MBI HE BHAMM. 3BY-
4YaT KamepToH, CTakaH, JIOXKKA, Tapeska,
yH€HH4eCKOe Nepo, JIMCT Gymaru—oOBH TO-
e KoseboTeR

JHa, roHulil Apyr, MBI XXHBEM B MHPE 3BY-
KOB, MOTOMY WTO MHOTHME OKpYXaloLHe
Hac TeJia, KonehnAch, 3BYHaT.

Kak BO3HMKAIOT 3BYKOBBIC BOJIHEI B BO3-~
nyxe? Bo3myx COCTOMT M3 HEBHAMMBIX ria-
3am yactuil. Ilpn BeTpe OBM MOryT mepe-
HOCHTECA Ha Gonbime paccrosuuf. Ho
OHH, KpOME€ TOro, MOryT M koyebarhcs.
Hanpumep, ecim B BO3[yXe cIEnath pe-
3KO€ JIBMDKCHHE NANKOH, TO MBI MNOYYB-
CTBYEM JIETKMH MNOPHIB BETpa M ONHOBpE-
MEHHO YCJIBIIMM c1abulii 3ByK. 3BYK 3TOT—
pesynbTar KosiebaHuM 4YacTHIl BO3[yxa,
BO30YXICHHBIX KOJieOauMsiMH NAJKH.

Ipoeemn takoii onbiT. OTTAHK CTPYHY,
HampHMep, THTapH, a8 MOTOM OTNYCTH ee.
Crpysa HadyHeT JpOXaTh— KosebaTecs
OKOJIO CBOErO NEPBOHAYANBHOrO IIOJIOXKe-
HUA 10KOf. JlOCTATOYHO CHIbHEIE Koneba-
HHfl CTPYHBI 3aMeTHbI Ha riia3. Cnabeie ko-
nebaHusl CTPYHbI MOMXKHO TOJBKO TO4YYB-
CTBOBaTh KaK JIETKOE LICKOTAHME, €CIIH
NPUKOCHYTECS K Hell nanwueM. Ioka crpy-
Ha xosiebnercs, Mbl cnbiiiiM 3BYyK. Kak
TOJILKO CTPYHa YCIIOKOMTCS, 3BYK 3aTHX-
HeT. Poxeswe 3ByKa 30€Ch— pe3yNbTat
CIYIIECHHS M pPa3pEeXEHHUA HACTHI BO3NyXa.
Konebsiach M3 CTOPOHLI B CTOPOHY, CTPYHa
TECHUT, Kak Obl npeccyeT nepen coboil ya-
CTHLBI BO3MyXa, 06pa3ys B HEKOTOPOM €ro
obbemMe 06JIACTH TOBLIICHHOIO JABJICHHS,
a c¢3a1m, HaobopoT, 06J1aCTH MOHMKEHHOrO
JIABJICHHA. JTO M €CTh 3BYKOBLIC BOJIHEL
PacnpocTpanssck B BO3[(yXe CO CKOPOCTHIO
oxosio 340 mfc, oBM HecyT B cebe Hexo-
TOpbBIH 3anac 3Heprun. B ToT MOMEHT, Kor-
Jla [0 yXOOa AOXOAMT OOJIaCTh MOBBLIEH-
HOro paBl€HHMS 3BYKOBOH BOJIHBEI, OHa
Hajlap/iuBaeT Ha OapabaHHYIO INEPENOHKYy,
Heckonsko nporubas ee BHyTph. Korpa xe
[0 yxa JIOXOAMT pa3pexeHHas obJsacTe
3BYKOBOH BOJIHBL, OapabaHsas mepenoHka
BLIrHGACTCA HECKOJIBLKO Hapyxy. bapabas-
H3sl NEpenoHKa Bce BpeMa KosiebyeTca



B TAKT C HepeAyIOIMMHCS 06JiacTsiMH To-
BLIIIEHHOTO ¥ TOHMXEHHOro MaBlEHUR
BO3/1yXa. ITH KoJIebaHus TepefaroTca Mo
CTyXOBOMY HEPBY B MO3T, H MBI BOCIIDHHH-
MacM X Kak 3ByK. Yem Oonblue amrm-
TYObl 3BYKOBBIX BOJIH, TeM OoOJNEILIE 3HEP-
TMH HecYT OHM B cebe, TeM rpomtue
BOCIHPHHMMACMEIH HaMH 3BYK.

3BYKOBBIC BOJIHBI, K&K M BOJISIHbIC HJIH
3JIeKTpHUeCKue KosiehaHus, w306paxaroT
BOJIHHCTOM  nuHMe#H—cuHycomaoi. Ee
ropoel COOTBETCTBYIOT OOJIACTAM TOBBI-
IICHHOIO JIABJICHUS, a BNaJWHbI—o00na-
CTSM HOHMXCHHOTO J[ABJICHMS BO3[IyXa.
O6nacTe NOBHILICHHOIO JABJICEMS H ClIe-
Oymwlas 3a Hero o6acTe MOHHXEHHOrO
JIaBJICHHA OOpasyioT 3BYKOBYIO BOJIHY.

Mel XMBeM M B MHpPE 3JICKTpOMATI-
HHMTHBIX KOJieDaBuH, M3JIy4aeMBIX JIEKTPH-
yeckuMM NMpubopamMy 1 BCEMH MPOBOIAMM,
B KOTOPBIX TE€4YET ICPEMCHHHII TOK,
OrPOMHEIM HHC/IOM @HTEHH pajguocTaHuui,
aTMochepHbIME JEKTPHHCCKMMHE pa3psiia-
MH, Hepamu 3emuiM B BeckoreunbiM Koc-
mMocoM. TOJILKO € MOMOUIBEXO ITPHOOPOB,
CO3[@aHHLIX YEIOBEKOM, OHH MOIYT OBIThH
ObHapyXeHb H 3a(HKCHPOBAHEL

O MEPHOJIE U YACTOTE KOJIEBA-
HUM

BaxwueHiuM napaMerpoM, XapakTepu3syko-
LM MEXaHHYECKHE, 3BYKOBBIC, 3JIEKTPHYE-
CKie, 7IMEKTPOMarHUTHbIE H BCE JApyrue
BHI(BI KOJieDaHUi RBISETCA IIEPHOJ—Bpe-
M$f, B TECYEHHME KOTOPOrO COBEPIIAETCH
onHo noJiHoe xonebaume. Ecu, Hanpumep,
MasTHUK YaCOB-XOJIHKOB JienaeT 3a 1 ¢ npa
TONHBIX KONeOaHus, MEpHOA KaXIOoro Ko-
nebanun paseH 05 c. Ilepuon xonebanmii
Goymumx Kayeneil okosio 2 ¢, a nepHof, Ko-
nebanuil CTPyHBI MOXET COCTaBIfATH OT
JECATHIX 710 HAECATHTHICHHHBIX noyieil ce-
KYHJIbI.

JpyruM napameTpoM, XapaKTepH3yro-
wuM Konebanusl, sBNRETCH YactoTra (OT
ClOBA «HACTO»)-4HCIO, TOKa3LIBAOIIIEE,
CKOJBKO TIONHBIX KOonebaHuii B CEKYHAY CO-
BEpUIANOT MasTHHK 4acCOB, 3ByYallice TeJo,
TOK B NPOBOAHMKE U T.1. YacTtoTy xoneba-
HMil OLICHHBAIOT €NWHMIICH, HOCsllel Ha-
3BaHKe repu (coxpaweHHo nuuyt o)
1 lN'u—310 onHO kosnebanve B ceKyHay. Ec-
Ji¥, HalIpUMEP, 3ByHallas CTpyHa COBCp-
uraer 440 nonubix konebanuit B 1 ¢ (npu
3TOM OH& CO3[IacT TOH «iIs» TPETHEH OK-
Tapbl), rOBOPAT, 4TO 4aCTOTa €¢ Koneba-
Huii 440 'y, YacToTa mepeMeHHOIO TOKa
anexrpooceeTuTeNbHOM cetH 50 I'm. Ilpu

3TOM TOKE 3NIEKTPOHbI B MPOBOJIAX CETH
B T€YEHHE CEKYHJIbl TEKYT rnonepemeHHo 50
pa3 B OOHOM HamNpPAaB/ICHHHU W CTONBKO e
pa3 B obpatHOM, T.€. coBepiuarwT 3a 1c
50 monEBIX KOJICOAHHUH.

Fonee kpynebie €OHHHIE YaCTOTHI— KH-
snorepu (munyt xI'm), pasusiii 1000 n
u serarepn (mumyt ML), paBHbiH
1000 eIy mmm 1000000 I

Ilo wacrore xonebaHmii 3ByHalLEero Tena
MOJXHO CYIUTh O TOHE MJIM BBICOTE 3BYKa.
Yem Gonpllie YaCTOTA, TE€M BBILIE TOH 3BY-
Ka, ¥ HaobopoT, YeM MEHBIIIE HacTOTa, TEM
Hmxe TOH 3Byka. Hawre yxo cnocobHo pe-
arvupoBaTh HA CPaBHUTEILHO HeOONBIIYIO
rosiocy (y4acTOK) YacTOT 3BYKOBBIX KOJ€-
6anuii—npumepro ot 20 My mo 20 .
Tem He MeHee 3Ta noJjioca HacToOT BMeE-
1IaeT BCHO OBLIMpHEHIY0 ramMMmy 3BYKOB,
CO31aBAEMEIX TOJIOCOM YEIOBEKa, CHMGO-
HHYCCKHM OPKECTPOM: OT O4YCHBL HH3KHX
TOHOB, TIOXOXHX Ha 3BYK XYMOKAHHS XYKa,
JIO eJI€ YJIOBHMOrO BBICOKOrO INHCKa KOMa-
pa. Konebanus yacroroit no 20 ', naspl-
BaeMbie HMHQPAIBYKOBLIMM, ¥  CBBIIIE
20 xI'u, Ha3sbBaeMBbIC YIIBTPA3BYKOBBIMH,
MBI He cneliuMM. A ecou 6wl Gapabannas
MEpPENOHKa HAIIEro yXa OKa3aliack Crocob-
HOM pearvpoBath M HA YJILTPa3BYKOBbIE
Kosiebanus, Mbl MOTJIM OBl TOr/d YCHbi-
ATk MUCK JIETYYHMX MBbIIEH, rojloC Hesb-
¢una. Henp$uubl U30210T M CIBIUAT YIIb-
TPa3BYKOBHIC KOJIEOaHUsI C YaCTOTaMH JI0
180 It

Ho, oHBIH Apyr, He nyTal BHICOTY, T.e€.
TOH 3BYKa ¢ cHnoit ero. Bricota 3Byka 3a-
BMCHT He OT aMIUIMTYAbl, @ OT HACTOTHI
xonebanuit. Toncras m JUmMHHAs CTpPyHa
MY3LIKaJILHOTO HWHCTPYMEHTA, HAIpPHMED,
CO37acT HH3KMH TOH 3BYyKa, T.€. Kosiebner-
CA MEJICHHEe, YeM TOHKAas M KOpOTKas

Puc. 17. Yem OGombwe wyactota konebanuii
CTPYHBI, TeM KOPOHYE 3BYKOBEIE BOJNHbLI M BHILLE
TOH 3Byka
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CTpyHa, CO3[AIOLLAS BHICOKHH TOH 3BYKA.
Pa3zo6patecs B 3TOM BOIpoce Tebe Mmomo-
xer puc. 17.

B osnekTpo- ¥ pamUOTEXHUKE HCNOJNb-
3yIOT MepeMeHHBIE TOKH 4acTOTOH OT He-
CKOJIbKMX repl A0 TeICAY rurarepi. AH-
TEeHHBI UIHpO](OBC]_LIaTCJIbeIX panuocTan-
LIWii, HAPHMEP, MUTAXOTCA TOKAMH YacTo-
Toi npumepHo oT 150 xI'm mo 100 MIw.
3tH 6bICTpOnepeMeHHble KoJichGaHus, Ha-
3pIBaeMBIC  KOJICOAHMAMH  Pa/IHOYACTOTHI,
U SIBJISIFOTCS TEM CpENCTBOM, C IIOMOILLBIO
KOTOPOro OCYIIECTBIIAICTCA Iepenaya 3BY-
KOB Ha OOJIbIIIME PACCTOSHUA 6e3 MpoBO-
NOB.

Bech orpomHBIi 1HMana3zoH nepeMeHHBIX
TOKOB IIPHHATO [10NPA3NENISITh Ha HECKOJIb-
KO Y4aCTKOB-1IO/UIMANa30HOB. TOKM 4acTo-
Tolt ot 20Ty no 20 k', COOTBETCTBYIO-
LHe KoyieObaHUsAM, BOCMPHHMMAEMBIM Ha-
MM KaK 3BYKH pa3HoOil TOHAJIbHOCTH, Ha3Hl-
BAIOT TOKaMHu (HWIH KOJIEOAHUAMH) 3BYKO-
BOM 4acCTOTBI, 4 TOKH Y4aCTOTOH BbILIE
20 x['u—ToKaMu  yIbLTPA3BYKOBOH  Ha-
crotel. Toku 4acroroét or 100kI'u no
30 MI'y Ba3pIBAIOT TOKAMM BHICOKOH 4a-
CTOTH, @ TOKHM  4HacCTOTOH BEHILLIE
30 MI'u-— ToKaMu YJIbTPaBbICOKOH
KU CBEPXBBICOKOH YaCTOTHIL

3arOMHH  XOPOLIEHBKO 3TH  IPAHHIBI
M Ha3BaHMUs 1O0JUIMANAa30HOB 4YacTOT Iepe-
MEHHBIX TOKOB.

EIIIE PA3 O PAJUOBOJIHAX

IIpeanonoxuM, Tl CHUMaellb TpYOKy Te- -

JedoHHOrO amnnapara, Habupaels WM Ha-
3BIBACILIL HY)XHBIH HOMep. Bckope ThI CIHBI-
LML TOJOC TOBapMilla, a OH-TBOMH.
Kakue anexkTpudeCkue HBJICHHS IIPOHCXO-
IAT BO BpeMs Ballero TejleoHHOro pas-
rosopa?

3sykoBeiE KkosiebaHHs  BO3[yXxa, CO-
3faHHBIe TODOH, Ipeobpa3yroTcs MHUKpPO-
¢OHOM B 3JIEKTpHHECKUE KOJieGaHUs 3BYKO-
BOH 4HaCTOTBI, KOTOpbIE IO MPOBOJAAM
repenaroTCsl K afnmapatrype TBoero cobe-
cenHuka. Tam, Ha NpyroM KOHLE JIMHUM,
OHM C MOMOIUBIO wu3jy4aresss TenedoHa
1peobpa3syrorcs B kosiebaHus Bo3myxa, BO-
CIpUHMMAEMBIE TBOHM MNpHSTENIEM Kak
apykd. B tesedonmnu cpencrBoM CBSI3M 1ie-
MU SBJIAIOTCA I[IPOBOJA, B pajMOBEIIA-
HUM — PATHOBOJIHBI.

«Cepauem» IepesiaTyuka Jirobol panuo-
CTaHIMH #BJISETCH TEHEPATOp-— yCTPOii-
CTBO, BHpabaTbIBarolllee KOJIeOaAHUsS BBICO-
KOH, HO CTpOro NOCTOSIHHOM /i NaHHOM
PaJMOCTAHIMH YACTOThLL. JTH KonebaHHs
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pamuOYACTOTH, YCHJIEHHBIE O HEOOXOIMu-
MO MOILTHOCTH, I[IOCTYIal0OT B AHTCHHY
U BO30OYXIAXOT B OKpYXKaloIlEeM €€ Mnpo-
CTpaHCTBe JJIEKTPOMATHUTHBIE KOJieOaHuUS
TOYHO TAKOH >X€ HACTOTHI- PaaHOBOJIHBL
CxopocTb ynajneHHMs pajMOBOJH OT aH-
TEHHbl PAJUOCTAHIMKM paBHAa CKOPOCTH
ceeta: 300000 kM/c, 4TO ITOYTH B MUILIIMOH
pa3 OpicTpee pacrnpOCTPAHCHHS  3BYKa
B BO3/yXxe. ITO 3Ha4MT, 4TO €ciu Ha Mo-
CKOBCKOH  pa/MOBEIATEIBHON  CTAHIMH
B HEKOTOPHIH MOMEHT BPEMCHHM BKJIFOYHIIH
flepenaTinK, TO €¢ PanHOBOJHBL MEHBLIIC
ueM 3a 1/30 ¢ poiinyt no Brnammsoctoka,
a 3BYK 33 3TO BpeMSf YCIICET pacnpocTpa-
HHUTBCA BCero JiMiub Ha 10-11 m.

PanuoBoyHBE  paclmpoCTPaHAKOTCS  HE
TOJILKO B BO3MyXe, HO U TaM, Iie €ro HeT,
HAnmpuUMep B KOCMHYECKOM IPOCTPAHCTBE.
OTUM OHM OTJMHYAIOTCS OT 3BYKOBBIX
BOJIH, JIJIsl KOTOPHIX COBEPLIEHHO HEobOXO0-
JIHM BO3/IyX WIH Kakas-NuOo npyras IioT-
Has cpena, Halpumep BOJa.

Korpa panuoseluatensHasi cTaHuMsl Ha-
YUHAET CBOM IIEpeNaiy, MUKTOP HHOI/ia CO-
oOinaer, YTo JaHHas panuoCTaHiusg pabo-
TaeT HAa BOJIHE TakoH-TO jUMHBL Bosmy,
6eryiiyro no NMOBEPXHOCTH BO/IbI, Mbl BH-
I¥M M IIpH HM3BECTHOH JIOBKOCTH MOXEM
H3MEPHTH ee JUTHHY. JIJIMHy e pajiuOBOJIH
MOXHO H3MEPHTL TOJIBKO C TOMOIIbIO
CICIMATBHEIX TIPHOOPOB HJIM paccUUTaTh
MaTEeMaTUYECKUM NYTeM, €CJIH, KOHEYHO,
HM3BECTHA YaCTOTa TOKa, BO3OYx/1aromero
3TH BOJIHBL

JlivHa pajMOBOJIHBEL—93TO PACCTOSHME,
Ha KOTOpOE€ PpACHpPOCTPAHSETCS 3HEPrUs
3NCKTPOMATHHUTHOTO IOJIA 33 IEpHON KO-
J1e6aHUsl TOKA B AHTEHHE Pa/MOCTAHIIMM.
IlosumaTte 310 Hano Tak. 3a BpeMs OIHO-
ro MepHOJa TOKA B AHTCHHE MEpENaTYHKa
B IIPOCTPAHCTBE BOKPYI HEE BO3HHKACT OJ1-
Ha paZMoBOJIHA. YeM BRIIIE 4aCTOTa TOKA,
TeM GoJbLIE CIEAYIOMX NPYT 334 APYroM
PanuoOBOJIH M3/Iy4acTCsl aHTCHHOM B Teue-
HMe KaxJoH cexyHasl. JlonmycTum, Hactora
TOKA B @aHTCHHE PaJHOCTAHIHM COCTABJISICT
1 MTI'u. 3Ha4uT, NnepHoOn 3TOrO TOKa H BO3-
6y IEHHOrO0 UM JIEKTPOMATHUTHOTO MOJIs
paBeH O/IHOM MMJITHOHHOH [OJie CEKyHJIbL
3a 1 ¢ palMOBOJIHA ITPOXOMUT PACCTOSIHUE
300000 kM, wm 300000000 M. 3a omny
MMJUIHOHHYIO OJIFO CEKYHIEI OHa Mpo#ieT
paccTosiiHe B MUJUIHOH pa3 MeHbllIE, T.€.
300000 000 : 1 000000. CrnenosaTesibHO,
IUIHHA BOJIHB NAHHOH pafnOCTaHIIMHM paB-
Ha 300 m.

HTaK, JJIHHA BOJIHBl pa/MOCTABIIMH 34-
BHCHUT OT HAaCTOTHI TOKA B €€ @aHTEHHEC: YeM



6outpllle YacTOTA TOKA, TEM KOpO4YE BOJIHA,
u HaobOpoT, 4eM MEHplE 4acToTa TOKa,
TeM JJIMHEee BOJIHA. YUTOOH y3HaTh JUIMHY
BOJIHBl PAIWOCTaHLIMH, HaJ0 CKOPOCTH pac-
IIPOCTPAHEHUS DPAINOBOJIH, BBIDAXEHHYIO
B METpax, pa3neJjNTh Ha 4acTOTY TOKa B €€
asTesHe. 1 BaobopoTt, 4TOOLl y3HaTh 4Ha-
CTOTy TOKa B @HTEHHE paJHOCTaHIIMH,
HaZ0 CKOPOCTH pAaCHpOCTPAHEEMS Pajuo-
BOJIH Da3fnesuTh Ha [UIMHY BOJIHBI 3ITOM
paIHOCTAHIIAH.

s nepesona 4acTOTHI TOKa MEpenaT-
4YHKa B MErarepuax B JIJIMHY BOJIHBEI B Me-
Tpax 1 06paTHO yIO6GHO NOJBE30BATHCS Ta-
KuMH GOpMyIaMu:

A (v) = 300/f (MIw); £ (MI'm) = 300/A (M),

roe A (rpedeckas O6yksa «isMbaa»)— IyIMHA
BoJIHEL; f—dacrora kosebaupi, 300- cko-
pOCTb pPAaCIpOCTPAHEHUsl paJNOBOJIH, BbI-
pa>keHHasi B THICSYaX KHJIOMETPOB B Ce-
KYHAY.

Xouy T€6s1 npeAynpeMTh: Be MyTait 1o-
HATHE O JUTMHE BOJIHEBI, HA KOTOpO# pabo-
TaeT PaaMOCTAHLMS, C OaTbHOCTRIO €€ NEH-
CTBHS, T.€. C pAcCTOSNHHEM, Ha KOTOpPOM
nepefday” 3TOH CTAaHUMHM MOTyr OBITH
[PHHESATHL JJaipbHOCTL [EHCTBUS paauo-
CTaHIMU, IpPaBnd, 3aBHCHT OT IUIMHBI BOJI-
Hbl, HO HE OTOXIECTBJSETCH € Hero. Tax,
repe/iaya CTaHuuy, paboTtarollie Ha BOJIHE
IUIMHOM B HECKOJBKO J[ECATKOB METPOB,
MOXeT ObITb yCiplIIaBEa Ha paccTOSTHAM
B HECKOJIbKO TBICAY KWJIOMETPOB, HO HE
BCerna OibluHa Ha Oosnee OyM3KMX pac-
CTOsHHAX. B TO ke BpeMs Iepenaya pa-
IHOCTAaBLMH, paboTarollleit Ha BOJIHE [JIK-
HOI B COTHH H TBHICSYM METPOB, YacTO HE
CNIBIILIBA HA TA4KHX OOJIBLIMX DACCTOSIHMSX,
Ha KOTOPBIX CJBUIEB IIEpelaid KOPOTKO-
BOJIHOBBIX CTAHLIMH.

HUtax, kamcdas  paduosewpamesvnas
cmanyus pabomaem Ha onpedesewHou, om-
8e0eHHOUl 04H Hee uucmome, HA3bIBAEMOU
Hecyweil. JIJIMHH BOJIH Pa3jIMyHBIX paiHo-
CTaHUHH HEONHWHAKOBBl, HO CTpPOro IIO-
CTOSIHHBI JUISl KOXXAOH M3 HUX. JTO U JaeT
BO3MOXHOCTbL [PUEMMATHL Ilepelaul Ka-
XIOH paJHOCTAELMH B OTHEIILHOCTH, 4 HE
BCE OITHOBPEMEHHO.

PAJUOBENIATEJILHBIE
30HBI BOJIH

LIUATIA-

BecbMa MMpOKUH YY4CTOK PaJHMOBOJIH, OT-
BENCHHBIM [UI paavOBEIIATEILHBIX CTaH-
Lui, YCIOBHO I[TOApAa3aeieH Ha HEeCKOJIBKO
[Malla3cHOB: JUIMHHOBOJIHOBBIA  (COKpa-
wrenHo JIB), cpenunesonrossi (CB), xopoT-

xoBosrHOBHIE  (KB), yneTpakopoTkoBoi-
HoBolit (VKB). B Halue# crpake IIHHHOBOJI-
HOBLII IWana3oH OXBATHIBAET panHo-
BOJIHBl [UIMHOM oT 735,3 no 2000 M, 4tO

coorBercrByer 4acroram  408- 150 xI'u;
CpPEeIHEBOJTHOBHH - pa/IMOBOJIEB]  JUIMHOM
or 1869 mo 571,4m (pamnouacToThl

1605525 kI'));  KOPOTKOBOJIHOBBIH — pa-
IMOBOJIHEL WIMHOHA oT 24,8 mo 75,5 (paawo-
yactotel 12,1 -3,95 MI'n); yasTpakopor-
KOBOJIHOBBIHM — pAIMOBOJIHEl  [UIMHOH  OT
4,11 o 4,56 m (pamro4acToTsl
3 -65.8 MI'n).

Papuosonner VKB nmarasona Hasbl-
BAYOT TAKX€ METPOBBLIMHM BOJIHAMM; BOOO-
L€ € YJIbTPAaKOPOTKHMHU BOJIHAMM HA3BI-
BarOT BCE BOJIHBI Kopode 10M. B 3Ttom
JlHara3oHe BEAYTCH TEJIEBHU3HOHHEIE [€pe-
Jauy, paborarwT CBA3HBIE PAaJHOCTAHIIMH,
0b0pynoBaHHBIE Ha @BTOMAILMHAX [OXap-
HOM OXpaBbl, TAKCH, METNIIMHCKOrO 06CTy-
XWBaHUs HaceJeHUs Ha I0My, 6e30racHo-
CTH YJMYHOIO IIBHXEHMS.

PaguoyacroTsl KOPOTKOBOJIHOBEIX Be-
LIATeJIbHBIX CTAHLMA HEpaBHOMEPHO pac-
npenesessl 110 AMaIla3oHy: GOJBIIE BCEro
ux paboTaeT Ha BOJIHAX [UTHHOR OKOJIO 25,
31, 41 u 50 M. COOTBETCTBEHHO 3TOMY KO-
POTKOBOJIHOBBIH PafHMOBEIIATEIbHBIA THa-
na3oH noppasmensercss Ha 25, 31, 41
1 50-MeTpOBBIH NOAIMAIA30HEL.

CornacHo MeXnyHapoIHOMYy COTJalue-
HHIO BosiHA inHOR 600 M (500 x['m) oTse-
I€Ha [UIs Iepelayd CHUrBaJoB OencTBHs
kopabasamu B Mope—SOS. Ha 3ToR BOJIHE
paboTaroT BCe MOPCKHE aBapHRHBIE pa-
JIMOIIEPENATINKY, Ha 3Ty BOJIHY HaCTPOEHbI
[IPMEMHMKY CIIACATEJILHBIX CTAHLIHHE U Mas-
KOB.

PAIUOIIEPEIAYA

Ecnmu cnoxsoe TexHudYeckoe OCHAICHUE
paIMOBEILATEIBHOM CTAHIMK H306pa3uTh
YIOPOLIEHHO B BHIE YCJIOBHHX 3HAKOB
¥ IpSAMOYTOJLHHKOB, TO TMOJYYHTCS ee
CTPYKTYypHAasl CXeMa B TAKOM BHIE, KaK IIo-
Ka3aHo Ha puc. 18. 3j1ech IATH OCHOBHBIX
IpubOpOB M YCTPOMCTB: CTYOUMHBIA Mu-
Kpo(OH, YCWIHTENHh 3BYKOBOH 4aCTOTHI
(34), resepatop xosiebanuil paJIno4yacToOThHI
(PY), ycunurens MOIMHOCTH KOJjeOanMii
panuoYacTOTsl ¥ @HTEHHa, H3Jjyvaroulas
3JIEKTPOMATHUTHYIO 3HEpPIHMIO PajOBOJIK,
IToka cTynmiiHbIl MHUKpPOQOH He BKJIIOHYEH,
B A@HTEHHE CTAHIMM TEeYeT TOK BBICOKOH
(Hecyllieit), HO CTpOro MOCTOSHEOH 4a-
CTOTHI W aMIUIMTYAbl (CM. JIeBBIE YacTH
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Puc. 18. CrpykTypHas cXeMa panvoBel[aTe b=
HOH CTaHLMH

rpadukoB Ha puc. 19). AHTEHHa NpH 3TOM
H3NyHaeT  pagHOBOJHEI HEM3MEHHOH
JMHE M MoiHocTH. Ho BOT B CTYOMM
BKJIIOYIWIH MHKpOGOH, W JIFOOM, Haxons-
11[HeCs] 332 JIECATKH, COTHH M TBICSMH KIIO-
METPOB OT PaAHOCTAHI[MH, YCIbIIIAIH 3Ha-
KOMBIH roJioc IUKTOpa.

Uto e B 370 BpeMsl MPOMCXOJHT
B TNepenarinke panuocranumu? Koneba-
HUSI 3BYKOBOM YaCTOTHI, CO3JIAHHEIE MH-
KpO()OHOM M yCWIICHHBIC CTY[MHHBIM YCH-
nutesieM 34, nmoparoT B TaK HA3LIBACMBIR
MONYJIATOP, BXOASIIMI B YCHIUTETH MOLII-
HOCTH TiepenaTyivka, M TaM, BO3NCHCTBYS
Ha TOK BBICOKOI YaCTOTh!I T€HEpaTopa, M3-
MEHSIOT €ro amrnmTyny kosnebanmit. Ot
9TOr0 H3MeHsleTcsl M3JyYacMasi aHTCHHOM

Mukpogpor
Bb1snroven

| Murpogon  Erarver

e

7oK MUKDODOHT

Tox 8 anmennp

KONESOKHUR

Puc. 19. Ipu neiicTBuM 3Byxa Ha MHKPOOH
TOK BBICOKOIl MaCTOTH B aHTCHHE MepenaTiHka
HM3MEHSETCS 10 aMIUTMTYJIE
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nepefaTylka 3ICKTPOMATHHUTHAS JHEprus
(cM. mpaBrie YacTH rpad¢ukoB Ha puc. 19).
Yem Hospliie aCTOTA TOKA, NMOCTYNAXOLLC-
IO M3 panMOCTYIHH B TEPCOATYHK, TEM
¢ bonbliel YacTOTOH M3MEHSIOTCH @MILTH-
TyIOsl TOK2 B AHTCHHE.

Taxk 3Byk, npeobpa3zosaHHuil MEKpodo-
HOM B 3JICKTPHYCCKHE KOJICOAHHS 3BYKO-
BOH 4aCTOTBI, NOJIy4aeT «IYTEBKY» B 3(up.

INporiecc H3MEHEHNS AMILIMTYZ BBICOKO-
YACTOTHEIX KoJicOaHui TIon nelcTBHEM
TOKa 3BYKOBOH HAaCTOTHI HA3bIBAXOT amhau-
myoHoii modyanyueir (AM). HameHsieMeie
€ M0 AMIUTUTYNIE TOKM BBICOKOH 4YaCTOTHI
B AHTEHHE H H3Ty4aeMEIC €}0 PafHOBOJIHLI
HOCST HA3BAHHE MOOYAUPOSAHHBIX KOneba-
Huii paauoO4acTOTHL.

Kpome aMILHTyiHOH MOIYNSALMH Cylile-
CTBYeT €ll€ TaK HA3bIBACMAN HACHMOMHAR
modyaayus (UM). Ilpu rakoM BUie MoRy-
JISILIMH HU3MEHSICTCS 4ACTOTa, a4 aMILTHTy[a
kxonebanuil paguoYacTOTLl B AHTCHHE pa-
JMOCTAHLHM OCTaeTCs HEH3IMEHHOM. Ya-
CTOTHYIO MOMNYJISILIMIO MPUMEHSAIOT, HanpH-
Mep, IUIA Tepefayd 3BYKOBOTO CONPOBO-
WCHUS B TCJCBHOACHHM, B PAaTHOBCIIAHHMH
na VKB. B pamwopemianun Ha JIB, CB
1 KB HCHONB3YXOT TOJILKO @MILTHTYAHYEO
MOIYNSALMIO.

PamoBONHEL HE MOryT OBITHL OOHapy-
EHLl HH OINHUM OpPTaHOM HAllHMX YYBCTB.
Ho ecnu Ha BX myTtu BCTPEMAETCS NPOBOM-
HHK, OHM OTIAKT €My 4acTh CBOCH 3Hep-
run. Ha 3T0M sIBllEHHM W OCHOBaH IpHEM
panuonepenay. YapjiHBaHHE 3HEPrHH pa-
JMOBOJIH APHEMHUKOM OCYIICCTBIISCT aH-
TeHHa paJuonpHeMHika. OTaasas aHTCHHE
YACTh WEKTPOMATHUTHOR 3HEPrHH, pajmuo-
BOJIHEI HHOYLMPYXOT B HEH MOMYJHMpoO-
BaHHbIe KOJICOAHUS paaHOYaCTOTHL

B npueMHHKE MMEIOT MECTO MNPOIICCCH,
obpaTHele TeM, KOTOpHE IPOHCXOMST
B CTYOWM @ Ha nepefariMKe panuoCcTaH-
. Ecmu 1aMm 3ByK MOCNEnOBATENIHLHO
NpeoOpa3yoT CHauala B IEKTPHYCCKHE
koneGannsl 3BYKOBOH 4aCTOTHI, a 3aTeM
B MOAYNHPOBAaHHLIEC koJicOaHus panmoua-
CTOTLI, TO TPM paIHONpHEME PperiaeTcst
obpaTnas 3anaya: MOMYJIMPOBAHHEIE KOJIE-
OanMsi  panUoOYACTOTH,  BO3OYXICHHHE
B 2HTEHHE, NIPHEMHUK NpeoOpalyeT B IJICK-
TpUueckMe KosicbaHHsl 3BYKOBOM 4acTOTHI,
a 3aTeM B 3BYK. B mpocteiiiem npuemMHu-
Ke, paboTaroieM TOJILKO Bnaronaps sHep-
UM, YJIOBJICHHOR aHTEHHOH, MOIyJHpO-
paHHbIE KOJICOAHUS paauoYacTOThl Mpe-
obpasyrorcs B KoJieOaHHsl 3BYKOBOH wa-
CTOTLI IETEKTOPOM, a 3TH KonebaHus
B 3BYK-[OJIOBHLIMH TeJie(POHaAMM.

Ho Bens anuTeHHY NMpHEMHHKa OPOHU3H-



BAIOT PpPajMOBOJIHEI MHOXECTBA PAJIHO-
CTaHuMi, BO3OyXnas B Hell MomynHpo-
BaHHBIE KOJICOAHMSI CaMBIX Ppa3MYHBIX
pamnouactoT. U ecnm Bce 3TH paguoCHr-
Hanb TNpeobpalzoBaTh B 3BYKHM, TO MBI
ycleuuanu 6bl COTHH TONOCOB JroneH, pas-
rOBAPMBAIOIIMX HA Pa3HbIX si3bIkax. Bpsn
JIM TaKko#l panmuompHeM HaC YCTpOHI ObL
Pazymeercs, HHTEpECHO NOCIylIaThk TEpe-
a4y pas’HbLIX CTAHUMH, HO TONbLKO, KOHeu-
HO, HE BCE OTHOBPEMEHHO, & KaXIyI0 B OT-
MEJBLHOCTH. A J1s 3TOro M3 KoseGaHuit
BCEX 4aCTOT, BO3OYXIAIOLLHUXCH B AHTCHHE,
Halo BBUIETUTHL KonebaHusi € wacrotToi
TOH paaNOCTaHIMH, Nepeiady KOTOpOH Xo-
THM CIY1UaTh. JTY 3aja4y BBLIIOJHSET KO-
nebamenvunliic Kowmyp, ABASIOLIHIICH 06f-
3aTEJLHOK 4YACTBIO KaK CAMOIrO HpOCTOro
TaK ¥ CAMOIO CJIOXHOTO paJHOBEINATE/Ib-
HOro npueMHuka. MIMEHHO € mNOMOLLBIO
KOJIeGaTeNILkHOr0 KOHTYpa Tbhl Oynelib
B crenmyrollleii Geceme HacTpauBaTh CBOH
NEpBHH NpPHEMHMK Ha CHrHajbl paguo-
CTaHIMii pa3HOH JIHHBI BOJIHBL

PACITPOCTPAHEHHME PAJJHMOBOJIH

B aaxmrouenne 3rtoit Oecennl, KoTOpas,
Hajeroch, mNomMoria Tebe pa3obparhes
B CYLHOCTH panuonepenayy u paguornpue-
Ma, HANI0 CKa3aTh O HEKOTOPHIX OCOGEHHO-
CTSX pacIpoCTpaHCHUs paguoBoyH. Jeno
B TOM, YTO PaJHOBOJIHBEI pa3HBIX NHAIA30-
HOB 06J1a71210T HEONWHAKOBLIMH CBOMCTBA-
MH, BAUSIOINUMH Ha OAaJbHOCTE HX pac-
npocTpasenus. BosHBL OO JUIHHEL Tpe-
onosieBaloT GoJbIINE PACCTOSIHMS, BOJHBI
IPYTO#t NIMHBI «TEPSIFOTCH» 332 NpefiesaMH
ropu3onTta. beiBaer Tax, 4TO paaHOCUTHA
MPEBOCXOMHO CIIBILIEH TAE-TO MO TY CTOPO-
Hy 3emuin i B KocMoce, HO ero HeBo3-
MOXHO OOHAPYXHUTb B HECKOJIBKHX [IECSHT-
KaX KMJIOMETPOB OT pajMOCTaHLHH.

Yem 310 06bucHUTL? YTO BIMSET Ha
«I1a/LHOBOMHOCTLY  pPaIHOBOJH  pa3lHOH
JUIHHEBI? 3eMIIA U OKPYXarollasi €€ aTMoC-
¢epa.

3eMIs—NPOBONMHUK TOKA, XOTH M HE Ta-
KO XOpOLIMH, KaK, CKaXeM MEIHkIE Mpo-
ponia. 3emHas aTMocdepa COCTOMT M3 TPEX
cnoes. Ilepsuii cnoii, BepxHss rpaHUNA
koToporo kowdaercs B 10-12 kM oT mo-
BEPXHOCTH 3eMJIM, Ha3bIBACTCH mponocge-
poii. Hapg HuM, kuinomeTpos no 50 ot mo-
BEPXHOCTH 3eMJIM, BTOpO# cCnoii—cmpa-
mocgpepa. A Bbiie, NpumepHo o 400 kM
Hajn 3eMJlell, IPOCTUPAETCA TPETHHR Cloii—
uonocgpepa (puc. 20). Novocdepa wurpaet
PEILAIOIYIO POJib B PACNPOCTPAHCHHH pa-
JIMOBOJIH, OCOGEHHO KOPOTKHX.

Tobepxuocmmny
Bonng

=

o W
“Hithih

Puc. 20. [yt paguoBonx

Bo3nyx B HOHOcepe CHIILHO pa3pexeH.
Tlon neHCTBHEM CONHEYHBIX H3JIYy4YCHHI
TaM W3 aTOMOB ra3oB BBIIEJINETCH MHOIO
CBOOOJIHBIX 3JIEKTPOHOB, B PE3yNETaTe 4e-
YO TIOABJISIIOTCS TIOJIOXUTENBHBIE HOHLL
Ipowucxonur, kKak roBOPSAT, HOHHU3ALUS
BepxHero cnos armocdepbl. Honmanpo-
BAHHBI CJIOM CcnOCODEH NOrJomAaTh pa-
JIHOBOJTHBI M HCKPHMBIISITH MX IyTh. B Teue-
HHE CYTOK B 3aBHCMMOCTH OT HHTEHCUBHO-
CTH COJIHEYHOTO H3JIyH4CHUS KOJHYECTBO
CBOOOMHBIX 3JEKTPOHOB B HOHH3NPOBAH-
HOM CJIO€, €ro TOJILIIMHA M BBLICOTa HM3Me-
HSIOTCS, @ OT 3TOT0 H3MEHSIOTCH M 3MEK-~
TPHUYECKHE CBOMCTBA 3TOrO CJIOf.

AHTEHHB paIMOCTaHLM{ HM3JIy4YaloT pa-
JUOBOJIHBl BMIONL TIOBEPXHOCTH 3eMJIH
M BBepX IOI Pa3fHyHBIMH yrJilaMH K HEH.
Bonsel, uaylMe Bmosib MOBEPXHOCTH, Ha-
3bIBAKIOT 3€EMHEBIMH HJIH HOBEPXHOCMHBIMU,
NMoA  Ppa3fMyYHbIMH  YrJIAaMH—NPOCMPaH-
cmeennvimu. Tlpn nepenade curnanos JIB
CTAHIUH HUCIONTb3YETCH TNABHBIM 0Opa3zoM
3HEPrUsl TMOBEPXHOCTHBIX BOJIH, KOTOpHIE
xopolo orubaroT NoBepxHOoCcTL 3emau. Ho
3emuns, wBJIASCH MPOBOIHHKOM, MOTNIOILAET
3Hepruro paauososH. Ilosromy mo mepe
ynajesus ot JIB crasmmy rpoMKOCTh IpH-
eMa ec Mneperay MOCTENCHHO YMEHBILIACTCH,
H, HaKOHEIl, MMPHeM COBCEM TPEKPALLACTCH.

Cpensne BOJHEL Xyxe Orubarot 3eMiro
H, KPOME TOrO, CHJILHEE, 4€M JUTHHHEIE, TO-
rJIOIAYOTCH €10, ITUM-TO M ODBACHAECTCH
MeHbILas «aanbHoboiHocTEY CB panuose-
IATEJLHBIX CTaHIMiA MO cpasHeHMio ¢ JIB
cTaHmusMH. Tak, HarpuMep, CUTHAILI pa-
JMOCTaHIMY, paboTaroLci Ha BOJIHE JUIH-
Boit 300-400 M, MOTyT OBITH NPHHSITHI Ha
PACCTOSIHHH, B JBa-TPH pa3a MEHBIIEM,
yeM CHTHAJBI CTAHIMM TAKO#M Xe MOILLHO-
CTM, HO paboraroiieil Ha BOJIHE IUIMHOMH
1500-2000 M. YTOOBI TOBLICHTH HAfb-
HocTh nieiicteus CB crasumii, npuxomuTcs
YBEJHYHBATE MX MOLLHOCTb.
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B BeuepHee H HOYHOE BpeMS CYTOK nepe-
paun [IB u CB pammocTaslmMii MOXHO
CHBIIATL Ha BOJILIIMX PAacCTORHHAX, 4EM
nHem. Jleno B TOM, 4TO M3nydaeMas BBEPX
4acThb JHEPIMH pPAanMOBONH 3ITHX CTaHLMH
JiHeM GeccilemHO TepseTcs B arMmocgepe.
Ilocne xe 3axoma CoyHua HHXHME CloM
Honocepel MCKPHBJISIET MX NMYTH Tak, 4TO
OHH BO3BpalLANOTCH K 3eMIIE HAa TaKux
PacCTOSIHHAX, HAa KOTOPBIX MNPHEM ITHX
CTAHUMUH [IOBEPXHOCTHBIMH BOJIHAMH YXe
HEBO3MOXCH.

PaaMOBOJIHBI KOPOTKOBOJIHOBOTO [HMATIA-
30Ha CHMIBHO MOTJIOLIAKOTCH  3emulei
M TJ10X0 orubaior ee noeepxHocTe. [loaTo-
My yX€ HA pACCTOSIHHM B HECKOJIEKO [ie-
CHTKOB KHWIOMETPOB OT TAKMX paJHOCTaH-
LMK MX TOBEPXHOCTHBIE BOJIHBI 3aTyXaloT.
Ho 3210 npoCTpaHCTBEHHBIE BOJIHE MOTYT
6bITE OOHAPYXEHB! MPHEMHHKAMM Ha pac-
CTOSIHHH B HECKOJIBKO TBICSY KHIIOMETPOB
OT HMX M JIaXX€ B NPOTHBOIIOJIOXHOH TOUKE
3emym.  MckpuBiieHHE TyTH TPOCTpaH-
CTBEHHBIX KOPOTKMX BOJH I[IPOMCXOOHUT
B uoHoc(epe. Boiins B wWoHOChepy, OHHM
MOTyT NMpOITH B Hell OYEHb JUIMHHBIH MyTh
M BEPHYTECH Ha 3eMJIFO IANIEKO OT pagMo-
cradiui. OHH MOTYT COBEPILMTE KpYroc-
BETHOC MYTELIECTBME -UX MOXXHO TNPHHATEH
Jaxe B TOM MeECTe, INE PACIOJIONKEHa
riepearolas CTanius. ITuM H oObACHSET-
Cfl CEKpET XOPOLIEro PacnpoCTPAHEHHs KO-

POTKHX BOJIH Ha DOJIBIIIME PACCTOSHKA [1a-
e TPH MAJIHX MOLLHOCTSX MEPEIaTUuKa.

Ho mnpu pacnpocrpaHenus KOPOTKMX
BONIH MOTryT OOpa3OBBLIBATECH 3OHBI, I[€
nepeniaun KB panuocravumu Boobiue He
CIbIIHBL WX HA3RLIBAIOT 30HAMU MOAYAHUSA
(oM. puc. 20). IIpoTskeHHOCTE 30HBI MOJI-
HYAHHS 3aBHCHT OT [AJTHHE BOJIHBI H COCTOSR-
HWA MOHOC(EpE!, KOTOPOE B CBOKO O4Yepelb
3aBMCUMT OT HHTEHCHBHOCTH COJIHEYHOIO
HITY4YCHMS.

VisTpakopOTKME BOJHBI MO  CBOMM
ceoiicTBaM Haubosnee GJIM3KHM K CBETOBBIM
sydaM. OHH B OCHOBHOM pacnpocTpa-
HSAYOTCH TPAMOJIMHEHHO M CHJIBHO IIOIJIO-
LHIAKTCH 3€MJICH, PACTHTEIBHEIM MHPOM,
pPa’HYHBEIMH CDDpy)!(CHHﬂMH, npeamMeTa-
mu. ITo3TOMY yBEpEeHHEIH NMPHEM CUIHAIIOB
VKB crannmii nOBEpXHOCTHOH BOJIHOM
BO3MOXEH IJIaBHBLIM oOpa3oM JHIIL TOr-
13, KOT12 MeXy aHTEeHHaMH NepelaTyhka
H NpHEMHHEA MOXHO MEIC/JIEHHO lTpOBCCTH
MpPAMYIO JIMHHIO, HE BCTPEYANOLLYIO MO
BCEH JUIMEE Kakux-imbo TpenATCTBHE
B BHJ/IE TOp, BO3BEHIIEHHOCTEH, JiecoB. Ho-
Hocgepa yuis VKB nopmobro crexsy mns
CBETA- «MPO3payvyHay. YIILTPAKOPOTKHE BO-
JIHBI MOYTH GECHpensTCTBEHHO TPOXOANAT
yepe3 Hee. IlosroMy stoT mManasoH pa-
[HMOBOJTH HCTIOJIL3YIOT JUIS CBS3H C HCKYC-
CTBCHHBIMH CMYTHUKAMH 3€MJIH M KOCMH-
HECKHMM KOpabJisiMu.




BECEJJA TPETHA

TBOW TIEPBBIN PAJIUO-
[MTPUEMHHUK

Ipaxmuueckoe 3HaxoMcmMeo ¢ paduomex-
HUKOUl OBWIYHO HAYUHAeMCA € NOCMPOLKU
Camoz20 NpoOCcmMozo paduoseuameabHo20 npu-
emuuka— demexmoprozo. Cosemyo u mebe
He Hapywiamv 3my paduoa6umesbCeKyo
mpaouyu0.

Ho OdemexmopHelil npuemHuk, Kax,
6npoHeMm, U HeKomopsle npocmvie MpaH3u-
CMOpHbIe U 1aMAO0Gble NPUEMHUKY, He Dydem
yooesemsopumenvio pabomamv He3 Xx0po-
weil anmennw u 3azemaenuna. C Hux no-
amomy mebe u npudemcsa HaAYamv C60U
nepévie NpaKmuyecKue wazu 8 paouomexHu-
Ke.

AHTEHHA U 3A3EMJIEHHE

C5oBO «aHTEHHA» NpHIIJIO K BHaM H3 rpe-
4YeCKOro SI3bIKa. ] pekM Ha3blBajlH aAHTECH-
HOM ILyNaIbild HIM YCUKH HaCEKOMBIX.
IlpueMuas agTeHHa 3TO TOXE LUyHAJIbIIA,
KOTOPHIMH OH@ «3aXBATHIBACT» M3 INpO-
CTP4aBCTBA 3HEPrHIO DAMOBONH. Yem
6osbllIe 3HEPIMM NPHEMHHMK NOJYYHT OT
CBOEi aHTEHHEL, TeM rpoMye OH OyneT pa-
6oTaTh. 3TO OCOOEHHO BAXBO JUIS JETEK-
TOPHOTO NPHUEMHMKA, KOTOpBI padoraer
HMCKJTFOYMTENBHO 6rarojaps 3HEpruu pa-
JTMOBOJTH.

)

BeeBo3aMoxBBIX  KOBCTPYKIIME  AHTEHH
MHOTO. bonbiias yacTe M3 HHMX—3TO
JIMHHBIE IPOBOMA, NOJHATEIE BBICOKO HAM
3eMJjleil. AHTEHHBI 3THX BHIOB Ha3bIBAIOT
HApYXHBIMH, TaK KaK OHHM HaxOOATCA CHA-
PYXHU 31aHuil. Te e aHTEHHBl, KOTOpblE
pacrosyiarasoT BHYTPH 3[aHHil, HA3bIBaIOT
KOMHEATHBIMH HJIM  BHYTPEHHMMH. Ha-
DPYXHBIE QHTEHHBI 110 INPHEMHBIM CBOH-
CTBaM JIy4lllE BHYTPEHHHX.

Tebe, 1moka 4TO HayMHAIOILIEMY pPaIUO-
JOOUTEI0 PEKOMEHOYI COOpPYIHTh Ha-
pyxHEyro aHTeHHy. Opmsako crHayaja cie-
nai 3azemnerde. Jeno B TOM, YTO HOQ
JleifcTBHEM aTMOCGEPHBIX Pa3psAaoB B LIPO-
BOJIe HApYXHOH aHTEHHEl MOTYT HAaKallIlHu-
BAThCH CTOJNL 3HAYHUTCIILHBIC 3JICKTpH'-IC—
CKHE 3apsjpl, 4TO OEHM OyIyT Omymarbcs
IIpY NPHKOCHOBEHHH K mposoay. CoeanHus
xe ¢ 3emuel nposorn 6yayiiedl HapyXHO#R
AHTEHHEI, Thl OTBEJENIL 3APSAALI B 3EMUTIO.

3azemienne. BoaMoxHO 6yuke . K OKHY,
yepe3s KOTOPOE Thl NPEIOJIATACIb BBO-
IUTh NPOBOAA 3a3€MJICHUS U AHTEHHEI, Bhl-
poit My Tako¥ IyOMEEL, 1€ 3eMJIs BCEr-
[1a coxpassieT Biary. B gMy yioxu xaxoi-
HUOYIL MeETA/LNMYEeCKHH IIpejMeT, HAlpH-
Mep CTapoe, HO HE 3apxaBeBllee BEApPO
(puc. 21,a) WIH JHCT OIMHKOBAHHOTO Xe€-
nesa (puc. 21,6) pasMepaMH OpPHMEPHO
50 x 100 cM, npenBapuTENbHO NpHITASB
K HeMYy OTpPe30K IpPOBOJIa TAaKO# [IJIUHEL,
4TO6B! NPOTHHYTH €ro0 10 TBOEro patoyero
Mecra. MeTajuMyeckui 1peaMeT 3achIllb
3eMIIelf, HO OCTOPOXHO, 4TOOHI He nepepy-
6uThL JonaToif OpOBOA 3a3E€MJICHHS, W XO-
pouro yrpambyR 3emsmo. Ilocne 3rtoro
MPOBOJI 323€MJIEHHS IIPMKPEIH K CTEHE OO-
Ma cko6aMu, CIEeNaHHBIMH M3 rBO3jeH HWIH
CTaJILHOM NPOBOJIOKH.

Ecnu TeI %uBelb B ropopge, TO 3a3eMie-
HUEM MOTYT CIYXHUTb TpYOBl BOOONPOBO-
712, IEHTPAJIBHOTO NapoOBOTO MJIM BOMISHO-
ro OTOIUJICHHMS, TaK KaK OHH HKMEOT
XOPOILIMH 3JIEKTPHYECKUH KOHTAKT C 3e-
mreir. Tpyby (o Bo3MOXEOCTH Gimxe
K TBOeMYy paboueMy MeCTy) HAIO OCTO-
POXHEO 3a4YHCTUTHL 10 Osecka HaNMIbHU-
KOM H Tyro obmMoTaTh 3TOT Y4YacTOK
TpyOH KOHLIOM 3a4YMIIEHHOTO MEIHOrO
1IPOBOJA, KOTOPBIH NOHIET K NPHEMEHKY.
Hapexspit kOoHTakT 1poBojda c Tpyboit
MOXHO CI€JIaTh U C MOMOIUBKO, METAJLJIU-
yeckoro xomyta (puc. 21,B).

Hapyxnas aHTenHa. Jlyymie Bcero co-
opyauTh [-06pa3Hyio aHTEHHY, HallOMH-
HAIOLYIO BHELIEUM BHAOM OykBy «I»
(puc. 22). Takas aBTEHHA COCTOMT U3 IIpO-
BOoga iuuMEOM 20-40 M, NHOOBEHIEHHOrO
¢ IIOMOILBIO OIOP-MAuT Ha BBICOTY
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Puc. 21. 3azemienve

10-15 M nan 3emiteil, ¥ CHIDXEBHMS— TOro
%€ WIM TAKOT'O € NpOBOJA, CBHCAIOIIETO
BHH3, KOHEIl KOTOPOTO MOMKIIOYAIOT K pa-
JIMOTIPHEMEHKY. Ty HacTh CEMXEHHS, KOTO-
PYIO BBOOSAT B JIOM, HA3bIBAXOT BBOJIOM aH-
TEHHLL YeM JUIMHEee TIOpPH30OHTAJIbLHAS

YaCTh AHTEHHLI, H Ye€M BBIIE HA 3eMJiei
OHA MOMHATA, TEeM JIyYllle paIHONpHEeM.

Jlnst Takoit aHTEHHBI yIOOHO NMPHMEHKTH
AHTEHHBIl KaHATHK —MHOTOXIUIBHBIH TpO-
BOJI, CBUTHIH M3 TOHKHMX MEIHBIX IPOBOJIO-

Movmo
ommemKU

JOQIEMNEHUE

. 22. VYcrpolictBo I'ob6passoli aHTeHHbI
30

yeK, MJIH MEMHYIO ITPOBOJIOKY TOJIIMEOMN
1,5-2 MmM. B KkpaiiEeM crnyiae MOXHO HC-
MONBL30BATh OLMHEKOBAHEYIO  CTAJBEYIO
WIH XKEIE3HYI0 NPOBOJIOKY TAKOH %€ TOJI-
mpHel. bornee TOHkas npoBojoka He ro-
JIUTCS, aHTEHHA H3 Hee IMOJIYYMTCS Helpo4-
Hoii Hempuronna mns anrteBEBBl amoMp-
HUeBas TPOBOJIOKA, TAK KAK Ha BO3MyXe
OHa CTAQHOBHTCS XDYIIKOE M OOpHIBACTCS.

XKenatenpno, HTOOB! TOPHM3OHTAJIBHASN
4ACTh, CEM)XE€HHE M BBOJI @HTEHHEE OBLLIH
CIenasbl OIHUM OTPe3KOM TipoBojia. Ecium
HET MPOBOJIA HEOOXOAMMOH JUTHELL, TO CO-
eMIUESiEMBIE YYAaCTKH NPOBOJIOB KEYXHO 3a-
YHCTHTL 1O 6Jecka, NpPOYHO CKPYTHTH
M 06s3aTehHO TPOMNasTh MECTa CKPYTOK.

Orpepesnsiss MeCTa IOOBECKH TOPH3IOH-
TAJBLHOM 4YAaCTH AHTEHEHLI, YYHUTHIBAM BO3-
MOXHOCTh HCIOJIb30BAaHUSI KPBIIIH CBOEIrO
noma. biu3ko k xene3Ho# Kphle aomMa
M HaJl [I€peBbSIMH AHTCHHY MOIBEIUMBATH
ne pexoMerayetcs. Ecmu Henonaneky mpo-
XOOST MPOBOAA 3JIEKTPHYECKOTO OCBELLe-
HUSfl, TO TOPH3OHTAJIBLEYIO HaCTh aHTEHHEI
pacrionarafi Mo BO3MOXHOCTH IEpIeHIH-
KYINSPHO ¥M M NOJAJBIIE OT HHX.

Umeit B BMOYy: Kamezopuuecku 3anpe-
waemca ROOBewUBAMb HBPeBOO AHMEHHBI
HAO AUHUAMU 31EKMPUYECK020 OC8etyeHusn,
mensefOHHBIMU U Opy2umu  Bposodamu,
a maxsce Kpenums wiecmul K 6000CHIOYHEIM,
6CHMUAAYUOHHBIM U OBIMOXOOHBIM WpYbam,
meneporHbim cmoasbam, cmosbam 3nekmpu-
YeCK020 OCBewyeHus.

JIas MauT, yCTAHABJIMBAEMBIX HA Kpbl-
IIAX JIOMOB, HYXHBI IIECTHI JUIHHOM 3—4 M,
maMerpoM Yy ocHosavusg 8-10cMm, a
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Puc. 23. KpensieHye mautbl aHTeHHb! HA Kpbllle

y BepumHel 4-5 cM. B cenbckoli MecTHO-
CTH B Ka4eCcTBe ONHOH M3 OIOp MOXHO MC-
none3oeatk nepeso. K mecram, orcrynas
OT BeplMHBL Ha 15-20 oM, MpHKpenu no
1pH OTPE3Ka CTAJILHOH MPOBOJIOKH JUIHHOM
HECKOJIEKO 6OJbile€ JUIHHBL [LIECTOB; OHH
Oynyr orrskkamu. Ha Bepiunse oaHoro
M3 1ecros ykpenu 6nok. Ilponycru wepes
HErO MPOYHYIO BEPEBKY, @ JIyYll€ TOHKHI
METANNHYECKHH TPOC IS INOIbEMa TOpH-
30HTANILHON YaCTH AHTEHHH, a B JaJIbHEH-
LIeM JUIS perynHpoBku ee HaTskeHus. [lon
Mauthl ©ODszaTensHO cuenad  aoarteie
ONOpHBIE TUIOILAJAKH € IHE3NAMH JUIS HX
ocHoBanuii  (pmc. 23). VcranaBnueaTe
MauyThl Yno0Hee BIBOEM: OJMH JEPXKHMT
MauTy B BEPTHKAJIBHOM  IOJIOXKEHMH,
a [OpYroH 3akpeiisier €¢ OTTSHKKM Ha
KOCTBUISIX MJIM IBO3/ISX, BOMTHIX B KpBIIIY.
Ecnu kpoBns ene3uas, OTTSHKKH MOXHO
KpEMHTh B 3aKPOfX XKele3a.

IlpoBol ropHM3OHTANBHOrO Iy4Ya aH-
TCHHBI MO/BEIIMBAN K MayTaM Ha JIByX le-
NOYKaX M3 AHTEHHBIX M3ONATOPOB (pHC.
24,a) wm  ¢dapdopoBblx  pOAHKAX
(puc. 24,0), uCIONL3YEMBIX [T KOMHAT-
HOH 35eKTporposojikk. B kannoit nenoyke
JOIDKHO OBITH HE MEHEE YeM [0 [Ba M30-
nsropa. OnHy HENOYKY Kperu K BEpLUHHE
Maytel ©e3 6noka, BTOPYHO-K BEpEBKE
(tpocy), nepexuryToii Yepe3 Onok Ha BTO-
poli Maute.

Pa3smarbisasi npoBon, HE BhMYyCKall Mo-
TOK M3 PYK, Clieild 32 TeM, YTOOBl Ha Ipo-
BOOE HE o0Opa3oBHIBAIMCHL NETAM, MeEpe-
rubbl. Ty wacre nposopa, koropas Gyner
CHIDKGHHEM, BPEMEHHO, IIOKa HE 3aKOH-
YULIE TIOJBEM M KpEIUleHHEe IOpH3OHTAb-
HOH YaCTH AHTEHHBI, COECAMHM C 3a3emile-
HueM. Eciu s CHEKEHHS TNPHXOOMTCH
MCTIONB30BATH OTJIEIbHBEIN OTPE30K IIPOBO-
[13, MECTO €ro CKPYTKH € FTOpH3OHTAJILHLIM

nysom obsaarensHo nponasii. CHiIBHO Ha-
THATHBATH NPOBOJ IOPH3OHTAJILHOIO JyYa
HE CJIeJlyeT, TaK KaKk BO BPEMSA 3UMHHX MO-
PO30B €ro [IMHA 3aMETHO YMEHBIIIAETCH,
TPOBOJ| HATHATMBAETCH M MOXeET 0DopBaTh-
Cs HMIIM TIONIOMAaTh OINOPBL

Urobrl cHikeHHE He OonrTalock M He
CONpPHKACaNoCh € KpOBIEH WM JpYr¥MH
YacTAMM [I0Ma, YKpEIlM Ha CTEHE HMIH Ha
Kpao KpBIlM [IecT MM Opycok ¢ ponu-
KOM H NPUBSKH K HEMY TNPOBOJI CHHIKEHHS.

Ecnu B kayecTse OHOH ONOPHI AHTEHHBI
HCNOJIB30BaTh JIEPEBO, TO K €ro CTBONY
HYHO NPHBSA3ATH LIECT ¢ OJIOKOM Ha KOH-
Iie, KaKk noka3aHo Ha puc. 22. Cpoboamslii
KOHEI| TpoCa, NpONYyLIEHHBIH 4Yepe3 6ok,
K CTBOIlYy HE KpenK—BO BpeMs BETpa Ka-
Yaloieecs Iepeso Moxer obopsarb INpo-
BOJ aHTeHHbL. K HEMY Hano NpuBsA3aTh Ka-
KOH-HMOy b rpy3, HanpuMmep kameHb. Iloa-
OHpast Maccy 3T0ro rpysa, Jerko qoOHTBCs
HEODXO0JIMMOIO HATSDKEHHS T[OpPH30HTAJIb-
HOro Jlyya aHTEHHBL

Ecnu 1o kakuMm-nubo npryrHaMm tebe He
ynacrcs coopyauts [-oBpasHyio areHHy
Ha [BYX oOnopax, c/ienaii ee B BHIE Ha-
K1oHHoro nyya. Jlns artoro morpebyercs
onHa onopa eeicotoii 10-15 M. Bropoii
KOHEIl NPOBOJIA KPEIM Ha M30JIATOPE BO3JIE
OKHa, yepe3 KOTOpOe aHTeHHy Oynein
BBOIMTEL B A0M. ECJIH 1OM BLICOKHI, a8 THI
XHBELIL HAa [EPBOM MIIM BTOPOM 3JTAXE,
HEIUIOXOH HApyXHOM AHTEHHOH MOXeT
OBITL NPOBOJI, BEPTHKAIBHO HIIM C HAKJIO-
HOM CBHCAIOIHH K TBOEMY OKHY.

Hapyxuas antenHa moxer OwHTh
H OJHOMAaYTOBO, HATIPDUMEP THIIA «METEN-
ka» (puc. 25). Ona cocrout uz 40-80
NpYTKOB NpOBONOKM 6e3 H3OMAIMH TOJ-
nmuHoi 1,0-1,5 MM 1 anmnoi o 40-50 oM.
IlpyTkH NOMXHBEL OHTE 3a4MiIEHB] C OOHO-
ro KOHIIA H TYrO CTSHYTH! KOHIIOM HNpOBO-
1a, TpeJHA3HAYEHHOrO JU1§  CHHXKEHMS.
HinkHioro yacTe METENKH JKENaTenbHO 3a-
JIMTh paciUIaB/I€HHBIM CBHMHIIOM, YTOOBI
obeciieyuTh HANEXKHBIH KOHTAKT MEXAy

AHMEHHBIU

—~ - G
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AHmeHHbIU
npobod
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Puc. 24. 1lenoykn H30JSTOPOB
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Puc. 25. AHTeHHa THNAa «MeTenxa»

OTHEILHBIMM €€ EpyTkaMmu. Ilyyok npyr-
KOB HaJ0 BCTABHTL B OTBEPCTHE OOIBINO-
ro ¢bapdbopoBOro H30NSTOpa WIH TOJICTO-
cTrennblit (GapdopoBblii MM  CTEKJISHHBIN
CTaKaH IONXOASAILErO AMAMETpa, & 3aTEM
3aJ7MTh BapoM Him cMonoii. CrobomHble
KOHUB! TPYTKOB pAacCrpaBlIsfioT Hanongobue
MeTribl. M30nsaTop KpeHsT K MayTte xe-
JI€3HBIM XOMYTHMKOM MJIH IPOBOJIOKOH.
BBoabl aHTeHHbl H 3a3eMilenns. B cenb-
cKolf MeCTHOCTH /NS OOOpYIOBAHUS BBOAR
Hapy»XHOH aHTEHHB! KpOME H3O0NSAIMOHHBIX
MaTepHAIOB NOTpedyercs eme Ipo3oBoi
HEpEKToYaTe/lb— HeOONbIIOH  pYOWIBHHK
C 3y0YaThIMM IUIACTHHKAMH, OOpa3yroriu-
MHE HMCKpOBO# NnpoMexyTok. IIlpoBona cHH-
XEHUA M 3a3€MIICHHs BBOOM BHYTpb KOM-
HaTbl Yepe3 OTBEPCTHS, IPOCBEPIICHHLIC
B creHe (puc. 26), OKOHHOH KOIOOE HIU
HeoTKpblBatoelics pame okHa. Ceepnu Hx
¢ HeOONBUIMM HAKJIOHOM B CTOpPOHY
ynuuEl, YyTOoOR Yepe3 HUX B KOMHATY HE 3a-
TeKana 10Xk aepasi Bofa. BosMoxHO Ommxe

B6od onmenrbi

Bmynxa

7 PesurpBas
mpybxa

Boporka
N

-

Ponux

$

CHUXEHLE

BBod
Ip3eMAeHLR

K 3THM OTBEPCTHSAM YKpEIM IpoO30BOH
NEpEKTIoYaTENb.

B oTBepcTHE A8 aHTEHHOTO BBOAA € Ha-
pyxHoii cTopoHE! BeTaeb (hapdopoByro BO-
pOEKY, a ¢ BHYTpeHHel—BTyIKy. Bcraeb
B HMX DE3HHOBYIO, INOJMBHHHMIXJIOPHAHYIO
WIM MHYIO H3OISIIMOHHYIO TpYOKy, a uepe3
TpyOKy NpoOIlyCTH KOHE!l NpOBOOA CHKXE-
Hus. Ecmu Her ¢apdoposriX BOpOHKH
M BTYJIKH, MOXHO ObOHTHCHL OmHOM H30Is-
HHOHHOH TpYOKOIi.

Ilpoeon 3a3emieHus BBOAM Oe3 M30MIs-
IMOHHBIX MAaTEpHAJIOB, TOJIBKO CO CTO-
pOHBI KOMHATHl BCT2Bb B OTBEPCTHE BTYJI-
Ky, 9TOOBLl HE MCIIOPTHTHL BHEIIHETO BMIa
creHbl. BBOIl 2HTEHHEL YKpenu Ha pOJIMKax,
M, CJIENaB Ha KOHIE NPOBOJA METENbKY, 3a-
KpEIlH €€ IO BEpXHMI 3aXHM rpo3ornepe-
Kkmoyatens. Beoxm  3azemierus  npubelt
K CTE€HE IPOBONOYHLIMH ckobamMu. Ha xon-
1€ NpOBOJa 3a3eMIICHUS TOXE CHEnail ne-
TENLKY ¥ INPOYHO 3aXMH €€ IO BHHT HO-
*ka rpo3onepekmoyarens. Jlanee 3aroToBb
[Ba OTpe3Ka M30IMPOBAHHOIO IPOBOAA
TakoM [NMHE, yTOOH [AOTAHYTH HX JIO
TBOCrOo paboyero mecra. Ilopoiiner npo-
BOf, IIPUMEHSEMBIH [ATf  3JEKTPOCETH.
KoHI{B FpOBOLOB 3a4YMCTh OT M3OJSIHH.
OmMH K3 HUX 3aKPENH oA HHUXHUEH CBO-
OopHpif  32XHM  I'PO3OIEPEKIIOYATEN s,
Opyroii- Mo €ro BepXHui 3aXHM (C KO-
TOpLIM COENMHEH BBOJ aHTEHHH). IlpoTu-
BOITIOJIOXHLIMH KOHIIaMH 3TH npoeoaa Oy-
OEIlb IOJIKIIOYAThE K NPHEMHHKY.

3ayeM HyXEH TIpoO3onepeKItoyaTens?
UTto6B! OTBOJIUTH B 3€MITIO INEKTPHYECKHE
3apsflibl, BO3HHMKAOIIME B IpPOBOJAax Ha-
pYXHOH aHTEHHbl INOA JEHCTBHEM pas-

fpo30Bou
nepexnKvamens

Puc. 26. O6opynoBaHie BBOAOB aHTEHHB! M 3a3eMJIEHHS H YCTZHOBKA FPO3OBOr0 NEpPeKiouaTelis
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JHYHBIX atMocepHuiX seneHmil. Korpa
IIPHEMHEKOM HE TONb3yHOTCH, aHTEHHA
JoxHa OBITEL 3a3eMJIeHa — HOX Ipo3orepe-
KJII0YATESs YCTAHABIIMBAIOT B BEPXHEE I1O-
noxenwve. Ilepen HauanoM panvonepenau
HOX I'PO3ONEPEKITIOYATENS NIEPEKMILIBAIOT
BHH3, IICPEKIIIOYAs 3a3€EMJICHHE Ha [PHEM-
HHK. Ecim k paguonepenade HawHHAaOT
TIPUMELIMBATLCS  3HAYMTEILHBLIE  TPECKH,
SBJISIOLLHECS IPH3HAKOM IpHOAMIXEHHS
rpossl (B 370 BpEMS 3apsiibl M3 AHTCHHB
YXOOST B 3E€MITIO 4EPE3 MCKPOBOH MOpome-
KyTOK), PaiMONPHEM JKENATEILHO IIPeKpa-
TUTh, & AHTEHHY 3a3eMJHTL. Ilpu 3TOM
NpHEMHUK niepecraer paborars, a co3naro-
LIIMECS] B @HTEHHE 3NEKTPHYECKHE 3apsiipbl
Yyepe3 HOX INEPEKIIIOYATENs CICKAoT B 3€-
MIItO, HE IIPHYHHSS Bpela HH MPHEMHEKY,
HH CIIyIIaTEeNto.

3THX TPENOCTOPONKHOCTEH BIIOJIHE LIO-
CTaToyHO, YTOOBl HE HMEThH HENPHNTHO-
CT€E OT HapyXHOM aHTEHHH BO BpEMs
TpO3bL

Komuarthast antenna. /{15 npuemMa cur-
HaJI0B MECTHOH MJIM OTOAJIEHHOH MOIIHOM
pa1HOBeIIaTeNIbHOM CTAHIMH MOXHO IIOSb-
30BaTBCH TAKXE KOMHATHOH AHTEHHOM.
Jnst ee ycrpoiicTea HYXHO B yIrjax KOM-
HaThl MO MOTOJIKOM IPHBEPHYTEL (apdo-
POBLIE POJIMKM M HaTsHYThL MEXIy HHMH
HM30JIHpOBaHHHIM MM rosisiii nposon. Ero
MOXHO IpOTSHYTL BOOJIb OJHOH, IByX,
TPEX MJIH BCEX YETHIPEX CTEH KOMHATBL
OsMH M3 KOHIOB NpOBOAA IOHIET BHH3,
K npueMHHKY. Takas anteHHa Oyper Tem
JIy41ll€, 4€M JUTMHHEE €€ IPOBOJ M Y€M BbI-
i€ HaJ 3eMJIeH HaXxoIWTCsi KOMHATA.

E Crumeruve

Puc. 27. KoMuaTHasl CliHpaibHas aHTEHHA

MOXHO TakXe COOpYLHTH CIHPATIBLHYIO
KOMHATHY¥O aHTEHHY (pmcC. 27), npencra-
BJISIONIYI0 CODOM W3ONMPOBAHHBLIM KM
ronuiéi npoeon mmHol 10-15 M, ceuTBHIH
B CIMpanbk Ha Kpyriod Oonsanke. Crm-
PajibHYXO AHTEHHY HYXHO [OOBECHTL Ha
LIHYpE MJIM KalpOHOBOM JIECKE MeXay CTe-
HaMH KOMHaThL. CHIXEHME K pa/IHONPHEM-
HHKY MOXHO clenarb OT JjiofOoro KoHIa
WIH BHUTKa CHMPAJIH.

I'po3onepernouarens I8 KOMHATHOM
AHTEHHBI HE HyXEH.

TMEPBBIN PAIMOTIPUEMHUK

Tlpexue yeM NpHCTYIHTL K CGOpKe TBOEro
TIEPBOIo paJHONpHEMHMKE, NPEILIAraw Te-
6e 3ansTHCH COOPKOM OILITHOTO IETEKTOP-
HOIO NpHEMHEKA. [J1aBHOE [OCTOMHCTBO
TaKoro BapHaHTa [MpOCTeHINero paano-
TNPMEMHHMKA 3aKIOY3€TCsT B  TOM. YTO
B HEM JIETKO [Jejarh JioOble HM3MeHEHUs
M JIONIOJIHEHMS, HCTIPaBJISiTh OMIMOKM I1y-
TEM [EPEKITIOYCHHS COSIMHMTEIbHBIX [IPO-
BOZIHHKOB, [OCKOJILKY BCE €ro geraim Oy-
YT jnexaTs neped To0OH B pasBepHYTOM
Bupe. ONLITH € HUIM nOMOryT Te6e NoHATH

2)

Puc. 28. CamopenbHas KaTylika MBAYKTUBHOCTH (a), GeppUTOBEIi crepxerb (6). ToYeuHBIH OHOR
(B), xoHOeHCaTOpLl (r) ¥ ronoBHBIE TenedOHb! (0)., HEOOXOAMMBIC AN ONBITHOIO NPpHEMHUKE

3.202
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OCHOBHbIE IIPHHIHIIL! paboTHl roboro pa-
JHOBELIATEILHOIO IIPHEMHHUKA H IIOJIYYHTH
HEKOTOpPbIE NPAaKTHYECKHE HABLIKH pajHO-
TEXHHYECKOrO0 KOHCTPYHPOBAHHS.

s Takoro npuHeMHHKAa [OHANoOsTCS
(puc. 28): kaTyuika MHOYKTHBHOCTH, CTEp-
xeHb u3 (eppHra Mapkn 400HH nnu
600HH guamerpoM 7-8 MM H HHOHR
120-140 MM (Takue CTEPXHH HCIIOJBL3YIOT
IUIS MarHHTHBIX AHTEHH TPaH3HCTOPHBIX
TIPHEMHHMKOB), IOJYNIPOBOJHHKOBBLIH TO-
YeYHBIH OHO[, KOTOPLIH B IpHeMHHKE Oy-
€T [ETEKTOpOM, HECKOIBKO KOHAEHCa1O-
pPOB HOCTOSHHOH €MKOCTH M TIOJIOBHBIE
Tenedonsl. KaTyluky MHOYKTHBHOCTH ClIe-
nai caM. OcraybHBIE [ETAIH T[OTOBHIE.
Ouon Moxer GbiTh moObIM U3 cepuit 19,
J2. KonueHcaropsl Takxe IOOBIX TH-
OB C/BOAHbIE, KepamMH4yecKue uiaH Oy-
MaXXHblE EMKOCTBIO OT HECKOJIBKHMX IECHT-
KOB 110 HECKONIBKHX TBICHY MHKOdapal
(cokpawienno: nd). omoeHble TenedOHB!
BBLICOKOOMHEIE, T.€. ¢ OOMOTKaMH COIpoO-
tuBIeHHeM 1500-2200 OmM, nanpumep TH-
na TOH-1 win TA-4. Heckonbko T103XKe,
KOrfa IIPHCTYNMIIL K 3KCIIEpHMEHTaM,
HYXHBI OyIyT HEKOTOpBIE ApYyrME OETaIU
H MaTepHansl

Hns xarymke norpebyercs  obmo-
TouHbli mposon Mapku I19B-1 (Ilpoeon
¢ OmasieBoit BricokomnpoyHOH H3OIsAUMER
B oauH cyioH), II9B-2 (To xe, HO ¢ M30MIA-
nveit B gea cnos) win [13J1 (Ilpoeon
¢ OmaneBoii JIaKoCTOMKOM H3O/IALHEH)
mnamerpom  0,15-0,2 mm.  O6moTOYHBIE
NpoOBOA ITHX MApOK H HX nuHaMmerp obo-
3HavaroT tak: I19B-1 0,15, TI3B-2 0,18,
I13JI 0,2. Tonsitcs 0OMOTOUYHLIE NTPOBOAA
H [pyrux mapok, Hanpumep I1BJI-c¢ m3o-
nsinved u3 neyx (6ykea [I) cnoes xsjomya-
TobyMaxsoH npsixu (6yksa b), win I13J1-
IO - ¢ 3MaseBoit JTaKOCTOHKOHN H30IAHEN
H ogHuM (Oykea O) croeM HaTypajabHOro
wenka (6yksa III). BaxwHo muib, 4TOOH

H3OJIAMS 1poBoga Obljia HENONOPYEHHOH,

HHAa4Ye MEXIy BHTKAMM KaTYIIKH MOXET
BO3HMKHYTL 3aMBIKZHHE, YETO [OIYCKaTh
HeJIb3S.

BuyTpeHnui nuaMeTrp Kapkaca KaTyLIKH,
CKJICCHHBIH M3 mmcuel 6ymaru B 3—4 cios,
[OJXEH OBIThL TaxuM, 4TOOBl B HETO C He-
GOJILLIINM TpEHHEM BXOOMJI (EppHUTOBLIH
CTepXeHb. B CBsi3M C 3THM YCIIOBHEM COBE-
Ty10 1€6€ (eppPUTOBLIH CTEPKEHD HCIIONb-
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30BaTb B Ka4eCTBE OOJIBAHKH 11 3ar0TOB-
KM Kapkaca KaTywku. J[lenalt 1o Tak.
IlpensapurensHo OOBEPHH CTEpKEHL Of-
HUM-BYMSI CJIOSIMH TOHKOH Oymarm,
4TO0Bl B JlAJIbHEHIIEM K HEMY HE IIPHKpe-
NWICH Kapkac. 3ateM oOOBEpHH CTepXeHb
ONMH pa3 IONOCKOH mucuelt 6ymarn wrpu-
HOIt okono 100 MM. BHYTpEHHIOIO CTOPOHY
ocrasueiics yactH 6yMarH HamMaXb TOH-
KMM H pOBHBIM cloeM knest bO-2, miorno
3aKaTail B Hee CTEpXEHb H, HE CHUMAs Kap-
Kac CO CTEpXHS, HEMHOro TNOJACYIWIH €ro.
Korpa kapkac I10COXHET, CHUMH €ro co
CTEpXHA, yOatu OyMaXHyro IIpOCIOMKY
H JOCYIIX B TEIUIOM MECTE€—TIOTOBHIH Kap-
KacC 0JIKEH ObITh XECTKHM.

Ilpexxne 4eM KaTylIKy HaMaTbiBaTh,
BCTaBb B KapKac CcTepXeHb. IlpoBon cuib-
HO He HaTSrMBail, MHa4Ye KapKac COXMETCS
H K13 Hero Oylmer TPYAHO BHITALIMTBL CTEp-
XeHb. Bcero Ha kapkac Han0 HamMoOTaTh
B oguH psaa 300 BHTKOB NpoBOAa, lesas
uepe3 kaxasle S0 BUTKOB OTBONLI B BUIE
neresin. ITonyuyurycs OOHOCIOHHAs 1IeCTH-
CEeKIIMOHHAs  KaTyllKa  MHIYKTHBHOCTH
C IByMs KpaHHUMHM BBHIBOJEaMH H IISTBLIO
OTBO/IaMH. UTOOBL! KpailHHe BHTKH IIPOBO-
118 TOTOBOH KaTYILIKH HE Cllajajiy, 3aKpery
HX Ha KapKace KOJIEMKaMH, Hape3aHHbIMH
H3 pPE3MHOBOH WM IIOJHBHHIIXJIOPUIHOH
TpyOKH, Wi oOMoTail HHTKaMH. J{onoHu-
TENLHO BHTKM IIPOBOJA KaTYUIKH MOXHO
CKpENMTL TOHKUM cJioeM kies bd-2.
Konnpl kapkaca aKKypaTHO IOOpEXb
OCTPLIM HOXOM.

BriBaer, 4TO BO BpeMs HAMOTKH KaTylli-
KH IIpOBOL ODOpBETCH WM OOHOTO OTpE3-
Ka IpOBOJA HE XBAaTHT HA BCHO KATYIIIKY.
B TtakoM ciyuae KOHIBI NTpOBOLE, KOTOPLIE
HYXHO COCOHHHMTL, OOJDKHBI OBITL O4YH-
IIEHBl OT H3OJIAIMM, KPENKO CKPYYEHHI,
nponasiHsl ¥ 00s3aTensHO OOMOTaHBL TOH-
KOH H30JsIIMOHHOH JeHToH. Ecim coenm-
HEHHE IIPHUXOOUTCH BO3JIE€ OTBOgd. TO Jyu-
11I€ HE XaJjeTh HECKOJILKMX BHTKOB IIPOBO-
Ja ¥ COenarh €ro B IETJIe.

Bor Teneps, ioHBIi [Opyr, NpHCTyna
K COOpKE CBOEro IEpPBOIO paJHOIpHEMHE-
Ka (puc. 29). KoHnb! BLIBOOOB H OTBOLOB
KATYIIKH 33YMCTHTHL OT H3OJSIMH, TOJILKO
OCTOpPOXHO, 4TOOBI He TNOpBaTb NPOBOJL.
Onun u3 KpalfHUX BLIBOJOB HAa30BEM Haua-
JIOM KaTyLIKH H o6o3HauuMm Oyksoit 8. Co-
eIMHH €ro ¢ auonoM. Bropoll kpalrui



Anmennsl

Y «
JazemnenHsi
npoBodHLK

Puc. 29. CoeamHenue petajell ONBITHOIO npu-
€MHHKA

BLIBO KaTyIIKH, €¢ KOHEll K, COEIMHH
C OJIHMM K3 KOHTAKTHbLIX INTHIPBKOB IIIHY-
pa ronoBHeIX TenedoHoB. (OcraBlinecs
cBOOOIHBIMH BBIBOJ, [HOJA M IUTBHIPEK Te-
NepOHOB TOXKE COENMHHM MeXOy coboil.
K nporonseKky, Hoymemy O1 Havajla Ka-
TYIIKH K AHOAY, IIPOYHO IPHKPYTH IPOBOM
aHTEHHBI, IPEIBAPMTENILHO 3aYHCTHB €ro
OT M30JISIHH. JDTOT IIPOBOOHMK IIPHEMHH-
Ka OyneMm HaseBaTh aHTeHHHM. K npoBon-
HHKY, COEIMHSIOIIEMY KOHell KaTyIIKH
¢ 1enedoHaMH, IIPHKPYTH IIpOBOI 3a3e-
mitenus. 310 Oyler 3a3eMJIEHHBIH NPOBOI-
HHK. BO BpeMsi ONBITOB €ro IpHIETCH
NepEeKIIoYaTh C OJHOrO BBIBOAA KATYIIKH
Ha Opyro# (Ha puc. 29 noKa3aHO IITPHKO-
BOH JIMHKEH CO CTPENIKOH), He H3MEHSSA NpH
ITOM COEIHHEHHS 3a3eMJIEHHs C TenedoHa-
MH.

CosepIumM «IpOTYJIKY» IO LENSAM IONy-
YMBIIErOCs NpHeMHKKa, OT Hayajga KaTyml-
KM H II0 aHTEHHOMY IIPOBOIHUKY MBI IIO0-
najgaeM K OHOIy, @ OT HEro—K IOJIOBHHIM
TejgeponaMm. Yepes TenedoHbl, Jallee 110
3a3€MJICHHOMY IIpOBOJHHKY H 4Y€pE3 BCE
BMTKHM KaTVIIKM IIPHXOJMM K OTIIPABHOM
Touke H. ITomyunnack 3aMKHyTas 3JI€KTpH-
qeckasi lIerb, COCTOSINAs U3 KaTylIKH, JHO-
Ia u TesieoHoB. Ee Ha3bBaIOT HETEKTOp-
noit. Ecnu B 3T70H nenu rae-i1mbo OkKaxer-
¢si O0pBIB, IUIOXOH KOHTAKT Mexay OeTa-
JIAMH HJIH COEAMHHTEILHBIMH IIPOBOJHH-
KaMH, HAXIpUMEp HeNpoyHas CKpYTKa, [HpH-
€MHHK, €CTECTBEHHO, paborarh He Oyper.

Kparualfiuvii nyTe U3 AHTEHHH B 3€-
Mo —uepe3 KaTyuky. Ilo stoMy nyTn
NOWAET TOK BBLICOKOM 4YacroThl, BO30Yy-
%JaEMBIH B aHTEHHE pagHOBOJHAMH. JTOT
TOK CO3[1aCT Ha KOHUAX KATYIIKH BHICOKO-
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YACTOTHOE HANpsIKEHHE, KOTOPOE BHI3OBET
TOK TaKOH e 4aCTOTBl BO BCeH meTeKTop-
HOH LeIH.

Llens, cOCTOSIIYIO M3 AHTEHHBI, KATYLL-
KM d 323€MJICHUS Ha3bIBAIOT aHTEHHOH HIIH
aHTEeHHBIM KOHTypoM. OOpat BHHMaHKE:
KOHTYpHasi KaTyllKa IpPHEMHHKa BXOIHMT
KaK B AHTEHHY!O, TAK M B OETEKTOPHYIO
LTI,

Ilocre Takoi NMpOryJKM IO [ENsM IIpH-
€MHHKa MOXHO IIepeHTH K €ro HCIbITa-
Huto. Hanens Ha ronosy TenedoHBl, NpH-
XMH HMX IUIOTHEE K YIIaM, IPHCIyIIancs.
Bo3MmoxHO, 4TO cpa3dy Thl HHYEro HE YCIBI-
IIMNIb JAXE IPH 33BEJIOMO XOpOIIHX aH-
TEHHE M 3a3eMJICHHH, IIPEIBAPHTEIBHO
IIPOBEPEHHBIX AuOAe M Tenedonax. ITo
MOTOMY, YTO IIPHEMHMK, BHIMMO, HE Ha-
CTpOEH Ha HECYIIYI YacTOTy paJuOBelia-
TEIBHOH CTAHIMH, CHUIHAJbl KOTOpOH XO-
POLLIO CIBINIHEI B BAILEM DAHOHE, MIH ThI
ronan B nepepele nepenayn. Hacrpausath
TaKOM NMPHEMHHK MOXHO M3MEHEHHEM YHC-
Jla BMTKOB KaTyIlKM, BKJIOYAEMBIX B @H-
TEHHbIH KOHTYp.

Ha prc. 29 B aHTEHHBIH KOHTYp BKIIIO-
yenpl Bce 300 BurkOoB Katymku. Ho ecnu
3a3¢MJICHHBIH [IPOBOJHHK OTCOEIHHUTE OT
KOHI]@ KaTYIIKH M HPHCOCIMHHTB, HAIpH-
Mep, K OTBooy 5, TO B KOHTyp Oymer
BKJTFOYEHO yxe He 300, a 250 suTkos. Ecnu
€ 3TOT IPOBOJHHK HEPEKIIOYHTL Ha OT-
Boq 4, B KOHTYp OyneT BKmoueHo 200 BuT-
xoB. Ilpy mepek/IoYeHuM ero Ha oreon 3
B aHTEHHBIH KOHTYp Oynmer BKIroueHo 150
BHTKOB H T.1. Ilpn 3TOM HM)XHHME CEKLIHH
OKaXyTCsl He BKJIFOYEHHBIMH B KOHTYp H
B paboTe NpueMHMKa y4YacTBOBaTh He Oy-
ayT. Takum ob6pa3oM, Nepek/roueHHeM 3a-
3€MJIEHHOIO IIpOBOAHMKA THl MOXEIb
BKJIIOYaTh B KOHTYp pa3HOE 4YHCJIO BUTKOB
yepe3 50 BUTKOB.

3an0MHH: yem 6oablie 0AUHA B0AHLL pa-
OoupeelyamenbHOU CMAHYuU, HA KOMOPYIO
MONCHO HACMpOUMb NpuUeMHUK, mem 601t~
Wee HUCAO GUMKO8 KAMYWKYU OOANCHO
6bimb 6KAIOHEHO 8 GHMEHHBIT KOHMYp.

TBoi ONBITHBIH NPHEMHHK MOXHO Ha-
CTpaMBaTh Ha paaMOBEIATE/IBHLEIE CTaH-
IIMH KaK CPEIHEBOJIHOBOIO, TaK K AJIHHHO-
BojiHOBOro nuamasoHoB. Ho, pasymeer-
Cf, Ilepelayd HE BCAKOH CTaHIHH THI
MOXeIllb TNpuHsaTh. Ha cnabele cHrHan
OT[AJIEHHBIX CTAHIMH JETEKTOPHLIH IpH-
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€MHHMK pearHpoBaTh HE CMOXET ~ MaJa
4y BCTBHTEILHOCTh.

Tenepy 3aliMHCL HACTPOHKOM NPHEMHH-
Ka [YTEM IPHCOEAHHEHHUS 3a3eMIICHHOTO
MNPOBOJIHHKA CHa4Yajla K OTBOmMy 35, 3areM
K oreoay 4 u tak no oteona l. OnHoBspe-
MEHHO cjlend, YTOOB OTBOAB KaTyLIKH
H COEIHHHTEJILHBLIE NPOBOIHHKHM HE COIpH-
KacCaJIMCh, @ KOHTAKThl B CKpPYTKaX HE Ha-
pywaince. HlHaue INpHeMHMK COBCEM HE
Oyner paborare wnn B Tenedonax OymyT
CJILILIHBl TPECKH, LIOPOXH, MELIAIoNHe
TpHEMY. JJIEKTPHMHECKHE KOHTAaKTH OymyT
HaJIeXHEE, €CIIH MECTa COEOHHEHHH Ipo-
BOJIHHKOB M JI€Tajiel UpollasiTh.

HacrpouB npHeMHHK Ha OfHY CTaHIHIO,
3allOMHH YHCIIO BHTKOB, BIJTFOHEHHBIX
B KOHTYp, IDH KOTOPOM CTAHIIHS CIIHIIIHA
¢ Hauboneuied rpomkxocteto. Ilorom mo-
NLITANCH «HAWTH» TakuM XK€ crnocobom
OPYry:0 CTaHLHIO.

Haperock, 4Tto TH nobwics HeKOTOpOro
ycriexa Ilonpobyii ynyumnte pabory npm-
emuuka. He usmeHss HacTpoliku npHeMHM-
K&, NPHCOEMHHH IapajulejibHO TeleQoHamM
{(MeXIy €ro KOHTAaKTHBIMH IITHPLKaMMH)
KOHJeHCaTop. EMKOCTL 3TOr0 KOHAEHCaTo-
P4, Ha3bIBAEMOTO B NAHHOM CJiyyae GJIOKH-
poBouHbIM, MO¥eT ObiTeb ot 1000 mo
3000 n®. Ilpm 3TOM TrpOMKOCTH 3BY-
qaHusi TeneOHOB JNOJDKHA HECKOJILKO
YBEJIHHMTBECH. A €CM pa/IHOBELIATEbLHEIE
CTaHIMH HaXoOsTCH Gonee 4eM
B 150-200 kM oT TOro Mecra, rae TH Xu-
BElllb, OJIOKMpOBOYHBIH  KOHJEHCATOP
BKJIIOYaH B CaMOM Ha4asie OIbITa.

Cnocob HacTpoOHMKH NPHEMHHKA TOSBKO
CKa4ukoOOpa3HBIM H3MEHEHHEM HHCIIA BHT-
KOB KaTyllkH o4eHb npocr. Ho o He
BCErlla IO3BOJISET HACTPOMTH IPHEMHHK
TOYHO HaZ HECYIUYIO %YacTOTy CTaHLHH.
Tounoli HacTpoHKH MOXHO MODHTHCH noO-
NOJHUTENLHEIM  CrIocoDOM, HanpHMep ..
c nomoulsto reosns. INonpobyii!

Hacrpolt npueMHHK yXe 3HAaKOMBIM Te-
6e crnocoboM Ha BONHY PpaJHOCTAYUHH
W BBEMM BHYTpb Kapkaca KaTyLIKH
TOJICTHI IBO3LL WIH IOAXOONIIEIO IHa-
METpa Xeje3Hbli cTepwenb. Y10 nonyym-
Jnocs? I'pOMKOCTE NpHeMa HEMHOTO BO3-
pacTeT WM, HaoboOpoT yMEHBIIUTCH. BhI-
TauM TrBo3db W3 KaTylKH TI'pOMKOCTH
craxeT npexHed. Teneps MesIEHHO BBOIM
IBO3/Ib B K4TY'UKY H TAK K€ MEUICHHO H3-
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BJIEKalH €ro M3 KaTyUIKH- IPOMKOCThL pa-
Gorel TpuemMuuMka Oyner HEMHOro, HO
MJaBHO MH3MeEHATECH. OIBITHEIM  NyTeEM
MOXHO HAalTH TAKOE NOJIOKEHHE METAJIIH-
4ECKOro NnpelMeTa B KaTyuike, IpH KOTO-
poM [POMKOCTB 3ByYaHus Oyner Hammyd-
ieH.

"JITOT ONBIT NMO3BOJISIET CAEIATh BBIBOJI,
YTO METAIUIHYECKHH CTEPXEHb, IOMELIECH-
HBIH B KaTyILLKY, BJIsieT H2 HACTPOHKY KOH-
Typa. C TakkM criocoboM HACTPOHKH NPH-
€MHHKQ, TOJILKO, pa3yMeeTCsl, C TPUMEHEHH-
€M JIy4UIEro, Y€M I'BO3b, (JepPPOMarHHTHOTO
cepreyHHKda, THl IO3HAKOMMILLCH €l
B 9ITOH becenme. A moka npeiarato Clie-
JYIOIIMH ONEIT — HACTPOHTH INPHEMHHK Ha
CHTHANTBl  paJMOBEILATELHOH  CTAHIIHU
¢ MOMOLILIO KOHIEHCATOpa IepeMeHHOM
€MKOCTH.

Jis ynobcrea NpoBeneHUs 3TOIO U He-
CKOJILKHX TIOCIIEAYIOIINX OILITOB C JIETEK-
TOpHbIM IPHEMHHKOM, Ha ¢anepHOH no-
wledke pasmepamMu npumepHo 30 x 70 MM
CMOHTHPYH KOJIOIKY €O LUITENCENbHLIMH
THE3/IaMK, fBa 3axHMad, OIOKHpOBOYHLIN
KOHJEHCATOP, COEMHHUB HX TIOJ JOLLEYKOH,
Kak nokasado Ha puc. 30. Konoaky c rues-
aMM yCTaHaB/IMBal Ha MOILEYKE TaK: Npo-
CBEpJIM B HEll [1Ba OTBEPCTHS OHAMETPOM
6-8 MM ¢ paccrosinuem 20 MM MEXIY LEH-
TpaMH M BCTABb B HHMX «XBOCTHI» LITEI-
cenbHbIx rHe3. Konouky ykpernn Ha no-
uleyKe LIypyrnaMH MJIM BMHTaMM C raika-
M. Hauano kaTyllikm M aHTE€HHY NOUKIIIO-
44 K 32XHMY, C KOTOPHIM COEOMHEH MO,
a KO BTOpDOMY 3@XHMy, COEIMHEHHOMY
C rHe3noM TenedOHOB, MONKIIOYH KOHer
KaTyIIKH H 3a3€MJICHHE.

K armexne

K mernegoram
’ .,

Bud cru3y 20

Puc. 30. Hacrpoiika npueMHMKa CaMOnENbHBM
KOHIEHCATOPOM TNEPEMEHHOH €MKOCTH



KonneHcaTop nepeMeHHOl eMKOCTH MO-
*eT ObiTe Kak € BO3NyLHbLIM, TaK H
¢ TBepnbiM jmanekTpvkom. Ho ¢ynknuio
KOHJEHCATOpa INEPEMEHHOH E€MKOCTH MO-
YT BBLIIONHATHL [BE METAJUIMH4ECKME IJa-

CTMHBI pasmMepamMM npuMepHo 150 x
x 150 MM, BBIpE3aHHBIE, HAIPHMEpP., H3
wectH GonkIIMX  KOHCEpBHBIX — OaHOK.

K nnacruHaMm npunasii IpoOBOHHKH JIH-
Hoii mo 250-300 mM. Ilpu nomoum 3THX
NPOBONHHKOB OfIHY ILACTHHY COCAMHM
C 3aXMMOM aHTEHHH, a MIPYIYIO -C 3aXH-
MOM 3a3emiicHus. TloOXuM NIacTHHH Ha
CTON OfHy BO3JI€ APYroi, HO Tak, 4TOOHI
OHU HE CONPHKACATIMCH, H HACTPOH NpHEM-
HUK Ha paJIMOCTAHIMIO TOJILKO MNEPEKIIO-
HEHHEM CEKIMI KaTylIKy 333€MIICHHBIM
npoBoJiHMKOM. Teneph NOaHECH 3a3€MJIEH-
HYIO0 TUIACTHHY K IJIaCTHHE, COETMHEHHOM
¢ antennoil. Ecnu rpomMkocts Gyner yBe-
JUyMBaTLCH, COMMXali NIACTHHLL M, HAaKO-
HEIl, NOJIOXH OIHY IJIACTHHY Ha JIPYTYIo,
NPOJIOKUB MEXTY HUMH JMcT cyxoii 6yma-
M (uToOH He OBLIO 3MEKTPHHECKOTO KOH-
Takta). Haiiin Takoe B3auMMHOE pacroyo-
KEHUE IUIacTuH, 0OpH koTtopoM Oyner
ToyHas HacTpoiika. Eciu e npu cOmmxe-
HMM [JIaCTHH TPOMKOCTH npuemMa OGyner
YMEHBIIATECS, NEPEKIIIOYH  3a3€MJICHHBIH
APOBOJHUK HA GIMXHUI K Haualy KaTyll-
K{ OTBOJ M BHOBb CONHXaii NNacTuHel, no-
6uBasice HauGomnbILEH TPOMKOCTH.

B 3TOM ONBITC HACTPOiKa NpPHEMHHMKA
Ha HECYIIY}O 4aCTOTY PaJMOCTAHIIUH OCY-
IECTBISNIACL JIBYMs cnocobamu: Tpy-
60 - U3MEHEHUEM MHIYKTUBHOCTHM KATYIIKH
MyTeM MNEPEKIIOYCHUSA €€ CEeKIUid, TOou-
HO- M3MEHEHHEM €MKOCTH IUIACTHHYATOrO
KOHJICHCATOPA.

3anoMHH:  UHOYKMUBHOCMb  KatvuKu
U eMKOCMb KOHOeHcamopa Hpu HAacmpoiike
npueMHUKQ Ha padUOCMANHYUIO 63AUMOCEA-
3anp. OHY U TY Xe paJMOCTAHIMIO MOX-
HO CJIylIaTh NpH BKIFOHMCHHH B @HTCHHLLH
KOHTYp NpHEMHMKa OOIBINEro 4HCIa BMT-
KOB, T.€. OoMnullieii MHIYKTHBHOCTH KaTylll-
KM, HO NpU MeHbIlel €MKOCTH KOHJeHCa-
Topa, nMbo, HaobopoT, npu MeHbIIEH
MHyKTHBHOCTH KaTYIIKH, HO Gombineii em-
KOCTH KOH/IEHCATOpa

Teneps cHOBa HACTPOI NPHEMHMK HA Ka-
KY}O-TIHBO paIHOCTAHIMIO, 3ATIOMHH TPOM-
KOCTh NpHEMA NEpEfaUi, a 3aTeM, HE H3-
MEHSIS HACTPOMKH, BKIIIOMH MEXJIY aHTECH-
HOIl M AHTEHHBLIM 3a)XMMOM KOHJEHCATOP

/ R CHITEHHE

kowdencemop

Y NouyiKe
)

Puc. 31. KoHaeHcaToOp, BKMOYEHHBIA B LENb
aHTeHHbl, YIy4LIAeT CEJICKTHBHOCTL NPHEMHMKA

eMkocThio 47-62 n® (puc. 31). Uto nony-
yunock? [poMkocTh npueMa HECKOJIBKO
yMeHbInnnace. Ilpomsonino sro noromy,
4TO KOHACHCATOP, BKIIOHEHHHE B 1eNb aH-
TEHHBI, U3MEHUI NapaMETPhl BCETO KOHTY-
pa TloncTpoil KOHTYp KOHIEHCATOPOM
NEpEMEHHON E€MKOCTH 10 NpexHel rpom-
KOCTH 3Bydanuss tenedponos. Ecmm no
BKI}OYEHHS B KOHTYp JONOJIHHUTEILHOIO
KOH/ICHCaTOpa BO BpEMs NpHeMa OIHOM
CTaHLMM MpOCIYyLIMBANAaChL €lle Kakas-TO
npyras, 6nu3kas Mo 4acroTe paJuoCTaH-
IWs, Ternephr oHa OyneT CiIbiHA MHOrO
cnabee, 2 BO3MOKHO, U COBCEM He Oyner
Memath. [1pueMHMK cTan 4seTye BLLIEIATH
CMrHanbl TOH CTaHIMH, Ha KOTOpPY}O Ha-
CTPOEH, WM, KaK TOBOPSAT, YJy4IlIHIACh
€ro CeJICKTUBHOCTD, T. €. U30MpaTEILHOCTh.

Bmecto KOHAEHCATOpa NOCTOSHHOH eM-
KOCTHM BKIIIOHH MEXJY @8HTEHHOM H IpHEM-
HHKOM KOHJCHCATOp IEPEMEHHON €eMKOo-
cti. C ero noMonblo 1hl CMOXEIIbL HE
TONLKO M3MEHSATL CENEKTHBHOCTL IpHEM-
HHKa, HO, BO3MOXHO, H HACTpauBaTh €ro
Ha pa3HLIC CTaHIUM.

Crnenyromuii ONbIT — HacTpolika NpHeM-
HHKa (QEppUTOBHIM cTEpXHeM (puc. 32).
TnactunyaTeii KOHJIEHCATOP ylanm,
a BMECTO HETO MEXIy 3aXKHMaMM aHTEHHBl
H 333€MIICHHS, T.€. NApajUIc/IbHO KATYILKE,
BKIIIOYM CIIIOUSHON WIH KEepaMHYECKHI
KOHfeHcaTop  eMkocThio  120- 150 nd.
IMpuxMu TeneQoHB MNOIUIOTHEE K YINaM,
COCPEIOTOUBCA H OYEHb ME/UIEHHO BBOIH
¢eppuTOBHII  CTEpaKEeHL BHYTpb Kapkaca
katymku. [Tocrenenno yrnybnss crepikeHb
B KATWIIKY, Thl IOJDKEH YCIBIIAThL Nepena-
44 BCEX TEX PaJMOBCHIATEIbLHLIX CTaHIMM,
NpUEM KOTOPHIX BO3MOXKEH B BaIlEH MeCT-
HOCTH Ha JIETEKTOPHBIA npueMHHK. YeM
JUTHHHEE BONHA paJIMOCTAHIMM, TEM TIy0-
%K€ OMKEH OBIThL BBEACH CTEPXKEHL B Ka-
Tyuiky. OnbITHHM NyTeM Haiiiu Takoe no-
JIOXKEHHME CTEPKHA B KaTyuike, NpH KOTO-
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K aumexHe
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K 3a32vne-
ENI)

Puc. 32. TIlpueMHMK C HaCTpPOHKOH
TOBBIM CTEPXHEM

ceppi-

poM HauboJiee TPOMKO CIBIINHBI CHIHAJIBI
CTaHIMM, M caendd Ha CTepXKHe COOTBET-
CTBYIOILY}O TIOMetTky kapaspnatioM. Ilosb-
3yACh €10 KaK JEJIEHHSMH LIKaIBl, Thl CMO-
*emb OBICTPO HACTPOMTL HPHEMHHK Ha
BOJIHY JTOH CTaHIMH.

Ilponmomxas ONKIT ¢ HCIONB30BAHHEM
GEpPPUTOBOTO CTEPXHS, TOAKIIIOUM Hapall-
JIETILHO KaTYIIKe IpYI O KOHMIEHCATOD €M-
koctrio 390-470 nd. Kak 3ro noBnusuio
Ha HacTpoliky npmemuuka? I'pomkocts
ocTanachk IpEXHEH, Ho /18 HaCTpoUKH Ha
TY X€ CTAHUHIO CTEPXEHb IPHXOIMTCH
MEHBIIIE BBOAUTE B katynky. CoBceM yna-
M KOHIEHCATOp, OCTaBHMB BKIIOYEHHOH
TOJBKO KaTyimiky. YTo nomyuunocs?
Yrobbl HacTpauBaTh HPHEMHHK Ha TY Xe
CTaHIHIO, CTEPXKEHL Halo riybxe BBOAMTh
B KaTYILKY.

Kaxue BBIBONBI MOXHO ca€laTh, NpoBe-
L8l SKCIIEPHMEHTE! C TAaKHM BapHaHTOM lie-
TekTOpHOro npueMHuka? (OCHOBHBIX OBA.
Bo-nepBuiX, GheppUTOBHIHE CTEPXKEHD 3HAYM-
TeJLHO CHIbHEE, YeM METAJIMYECKHH
NpeIMET, BIIMAET Ha HMHIYKTHBHOCTL Ka-
TYIIKH, 2 3HAYUT M Ha HAacTpOHKY KOHTYpa.
Bo-BTOophlX, € nOMOIMBI (HEPPHTOBOrO
CTEPXHSA MOXHO IJIaBHO M TOYHO HAacTpau-
BaTh KOHTYp [IpHeMHHKA Ha XENaTEeIbHYIO
PaJHOCTAHIIHIO.

Eme ogHH 3kcrepuMeHT. AHTEHHY M 3a-
3eMJICHHE OTKIIOYH OT IPHEMHHKA, MEXIY
HMMM BKJIIOYH MO, @ IapasUIeNbHO —Te-
nedonsl 6e3 GIOKMPOBOYHOIO KOHAEHCA-
Topa. Bor 4 Bech mpuemHmk. PabGortaer?
Tuxo, BepostHo? K TOMy e, BO3MOXHO,
ONHOBPEMEHHO CJBIIIHL IlepeJads ABYX-
TpexX paJMoBellaTeNnbHbIX crannuit. OT Ta-
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KOIO [pPHEMHHK2 OXHIOATh Jy4lLIero He
cieayer.

Tsl, HaBEpHOE, 3aMETHII, YTO KOrga fgo-
TparuBaeniLCs pyKoH [0 meTaned MM co-
€IUHUTENLHBIX IIPOBOAHMKOB, [POMKOCTh
paboTHl HEMHOTO M3MeHSieTCA. IT0 0OBsC-
HSIETCS PACCTPOMKOH aHTEHHOrO KOHTYpa,
BHOCUMOH B HEro 3JEKTPHYECKOH €M-
KOCTBIO TBOErO TEIA.

IMPUHIUIINAJIBHAS 3JIEKTPUYE-
CKASl CXEMA TBOEI'O INPUEMHH-
KA

YroObl NpaBHILHO COCIHHUTBL JIETATH
TNPUEMHHKA, ThI IIOJB30BAJICS PHCYHKaMM.
Ha rvux katymky, renedoHsbl, OHOI-AETEK-
TOp M JApYrue geTaiu, HpHOOpHl H coenu-
HEHMSA Thl BHIIE]l TAKUMH, KAKUMH OHM BHI-
[NISAAT B HaType. JTO O4eHb ygoOHO ang
Hayajla, TIOKa TIPUXOJMTCH MMETh [JEJ0
C COBCEM IPOCTHIMM pPagHOTEXHHYECKMMH
KOHCTPYKIIMSIMH, COCTOSIIIMMH H3 MaJIOTO
uypcna neraieil. Ho ecnu nonwrtatses uso-
Opa3uTh TakHM CrnocoboM ycTpoHCTBO co-
BPEMEHHOIO TIPHEMHHKAZ, TO IIOIy4YHIach
Obl Takas «TIayTHHA» AeTajeit H HPOBOIOB,
B KOTOpO# HEBO3MOXHO OwlIO OBl pa3o-
Oparbcs. UToOBI 310r0 M36€%aTh, J1I000H
anexTponpHbop WIM paguoannapaTr H30-
OpaxaroT CXeMAaTHYECKH, T.€. NIPH IIOMOIIH
YIIPOILEHHOIO tdepTexa—cxembl. Tak ne-
JaroT HE TOJBKO B 3NEKTPO- M PajHOTEX-
Huke. [TocMoTpH, Hanpumep, Ha reorpadu-
qeckyro kapTy. CynoxopnHas MOryuas kpa-
casuna Bonra co BceMH ee rpaHIMO3HBIMH
COOpYXEHHSMH H300paxeHa Ha KapTe H3-
BuBarolelics 3melikoit. Takue KpynHble ro-
pona, kak Mocksa, Jlenunrpan, Kyiibwr-
mres, BnanuBocTok # apyrue nokaszaHsl Ha
KapTe BCEro Juib Kpyxkamu. Jleca, pas-
HUHBI, TOpBL, MOpS#, KaHaJIbl H300paxeHbl
Ha HeH TOXeE YIPOIUEHHO — CXEMATHYECKH.

PasiuyaroT TpH OCHOBHBIX BMIA CXEM:
CTPYKTYpHBIE, IPHHIMIIHATBHLIE 3JCKTPH-
YECKUE M CXEMBl EKTPHUYECKHX COENMHE-
HHH.

Cmpykmypuana cxema NPEACTABAAET CO-
OOl yNpomEHHBI# 4YepTeX, Ha KOTOPOM
TPYyInel aeTajiei ¥ npHOOpPOB, BLITOIHSAO-
IHe onpeaeneHHble GYHKIIMKM paJHOTEXHHU-
4EeCKOTO YCTpOHCTBa, M300paxaioT YCJIoB-
HO TPSMOYTOJIbBHMKAMH UM HHBIMH CHUM-
Bojamu. CTpyKTypHas cxeMa [aeT JHIIb
obmiee mnpencraBieHue © pabore 3TOrO
YCTpOHCTBA, O €0 CTPYKTYPE U CBS3SX Me-
KOy ero (¢GYHKIHOHAILHBIMH IpYIINaMH.
IlpumepoM CTPYKTYPHOH CXEMBI MOXET



CyXuTh puc. 18, mO KkOoTOpOMY s pac-
cka3biBal TeOE O NpuHUMEHE paborul pa-
JHOBEIIATENLHON CTaHIMH.

MoxHo 1M TakuM crnocoboM wu3obpa-
3UTh YCTPOMCTBO [ETEKTOPHOIO IPHEMHU-
ka? Koneyno, mMoxro. Hapucyit B omuH
PO YeThlpe HPSIMOYTOIBHMKA M COEOMHHU
HMX MEXAYy COOOH JNHHHUSIMHM CO CTPEIKaMH,
MAyIUMMH cJeBa HanpaBo. B xpaitnuii
JIEBBIA NPSAMOYTOJILHUK BIMIIH CJIOBO «AH-
TEHHa», B CICOYIOIMH 3a HUM IIpAMOY-
ronbHuK — «KonebarenbHnrit KOHTYpP»,
B TPETHH IpSMOYTONLHHUK— «JleTekTOp»,
B YeTBepThli—«Tenedous». Tlomyyurcs
CTPYKTYpHasi CX€Ma [I€TEKTOPHOTO IIpHEM-
HUKa. «IlpoyntaTe» €e MOXHO Tak: Mojy-
JIMpOBAHEBIE KOJeDaBusi paauoyacroThl,
BO30YXIEHHbIE B AHTEHHE, [OCTYIAIOT
B KkonebarenbHulli KOHTYp IPHEMHHKA,
a 3aTeM K [ETEKTOpY; ACTEKTOP BBIOENSET
U3 NPHHSTOrO CHUTHaja koneOaHHs 3ByKO-
BOH YacToTH, KOTOphIE TedehOoHBI TIpe-
o6pa3yroT B 3BYK.

Panbllle TakMe YEPTEXKM HA3BIBAJIH CKeE-
JIETHBIMH CXeMaMH HIH OJI0K-CXeMaMH.
Cefivac 312 TEPMHHOJIOTMS CHYHTAETCA
ycTapeBIle.

IpunyunuaapHyro 31eKmpuyecKkyto cxemy
Yyanie Ha3blBAIOT IPUHIMIIMATBHOM HIHM
npocro cxemoit. Ha neii Bce nmeranu pa-
JMOTEXHMYECKOTO YCTPOMCTBA M HOPAAOK
HMX COEAMHEHMS H300pa)aloT YCJIOBHBIMH
3HaKaMH., CUMBOJIM3MPYIOIIUME OJTH [A€Ta-
JH, nuHMsMH, «HuTas» MpUHIKTHAIBHYIO
cxeMy, Kak reorpaduyeckylo KapTy HIM
YyepTeX Kakoro-TO MexaHH3Ma, HeTpyjaHoO
pa3obpaThCcs B HENsx U NpUHLHUIE paboTul
ycrpolictea. Ho oHa He paer npencrabite-
HUS O pa3Mepax YCTpOHCTBa M pa3melile-
HUY €ro geraieli Ha MOHTAXHBIX IUIaTax.

Cxema coeduHenuil, B OTIIMYME OT NPHUH-
UHITHATBHOM, HHGOPMHUpYET, KaK pacrono-
XEHb] B KOHCTPYKIMM M COSIHHEHBI MEXIY
coboli meramn ycrpoitcrsa. Cobupas npu-
€MHUK, YCHIIMTeTh MM Mroboit npyro# pa-
Apoannapar paguoNtoOuTeNh PacllonaracT
O€TajiH H MPOBOIHHUKH NPUMEPHO TakK, Kak
Ha peKOMEHOOBAHHOH CxeMe COEIWHEHHUH.
Ho MoHTax u BCe COeOMHEHHMS Oerajiel
[IPOBEPSIOT 1O IPUHIUINHATBLHOH cxeme
yCTpOHCTBa.

VMerb rpaMoTHO YEpTHTHL M YUTATh pa-
JIMOCXEMBbI — COBEPIIEHHO 00f3aTENLHOE yC-
JIOBHE [ KAXAOrO, KTO XOYET CTaTh
paauoIro0HTENIEM.

Ha puc. 33 1B BUOMINL YX€ 3HaKOMBbIE
Te0€ OeTanu M yCTpoHCTBA M HEKOTOPBIE
OpYTHE, ¢ KOTOPBIMK TNPUIETCH MMETh Nie-
710 B ganbHe#IleM. A psioM B KpyXKax—
X CHMBOIMYeckHe Ipacduyeckue H3006pa-

KEHHUS Ha NPHHIMIIMATBHBIX cxeMax. JIro-
0y10 KaTYyUIKy MHIYKTUBHOCTH 6€3 cepaed-
HHKa, HE3aBUCMMO OT €€ KOHCTPYKIMH
M YMCJIa BUTKOB, Ha IIPUHLIXIIHATBHOM cxe-
Me u300paxaroT B BUAE BOIHUCTOM JIMHMH.
OTBOnbI KATYIIEK HOKA3BIBAIOT YEPTOYKA-
Mu. Ecnu kaTylikg UMeEeT HENOIBHXHBIM
dbeppoMarHuTHRE  cepreyHuk  (beppu-
TOBBI CTEPXEHL), YBEITHYHBAIOIMH €€ MH-
JYKTHBHOCTb, €ro ©0003HayaroT HpAMOit
JNuHpelt BAOAb M300paxkeHus kaTymku. Ec-
JM  TakuM CEpACYHUKOM HACTPaHBaIOT
KOHTYp TIPHEMHHKA, KaK 3TO ObUIO B OIBIT-
HOM MpHEMHUKe, €ro Ha cxeme o06o3Ha-
YalOT TO XE NpsMOH, HO BMECTE C Karyll-
KOit TepeceKaroT CTPETIKOI. Ilon-
cTpoeyHblil ¢GeppOMArHHTHEIH CcEpOCYHHK
kaTymku 00603HAYaroT KOPOTKOH XKHpHOH
yeprol, nepecekatonielics T-obpa3HbIM
CUMBOIIOM.

JIro60it KOHAEHCATOP NMOCTOSHHOM EMKO-
Clu HM306paxaroT [ABYMS KOPOTKHMH Iia-
palJIebHBIMH JTMHUSMH. CHMBOJIM3HPYIO-
IMUMHK [B€ M30JMpPOBAHHBIE OJHA OT OpY-
rofi mgacTuHH. EcIM KOHAEHCAaTOp INieK-
TPOJIUTHYECKHMH (0 TakMX KOHOEeHCAaTopax
MNOTOBOPHM TIO3XKE), €r0 IOJOXUTENBHYIO
obwIasky 0003HAYaXOT [AOINONHUTENbHBIM
3HaKOM « + ». KoHneHcaTops! nepeMeHHOR
E€MKOCTH M300paxaloT Tak ke, Kak M KOH-
JIEeHCATOpPh! NOCTOAHHON EMKOCTH. HO Iepe-
CCYEHHBIMM HAHCKOCH CTPEJIKOM, CHUMBOJIH-
3HpPYIOLIEH HEPEMEHHOCTh €MKOCTH 3TOrO
npubopa. 'Heaga O NOOKIIOYEHHS IIPO-
BOJIa AHTEHHHI. T'OJIOBHBIX TenchOHOB HIM
KaKUX-TO APYTHX YCTPOHCTB MiM jerajieit
0003HaYal0T 3HAYKaMH B BHIE BHJIKH,
a 32KHUMBl KPYXKaMH.

HosbiM 115 TeOs sBNsSETCS NEpeKoya-
Tens. BMecTo Toro, yTobsl npH HacTpoiike
NpUEMHHKAa PacKpyyuBaTb M CKPYYHMBaTh
[POBOJHMKHM, KaK Thl 9TO HeNal BO BPEMS
OIBLITOB C IETEKTOPHBIM NPUEMHHUKOM, BbI-
BOJIbI M OTBOOBI KATYIIKHM MOXHO Iepe-
KJIOYaTh  IPOCTEHINMM  HOJ3YHKOBBIM,
JIBMXKKOBBIM MITH MHOH KOHCTPYKIHM Ilepe-
KJIFOYATEJIEM.

IpOBOOHMKH, KOTOPBIMH COEJHHSIOT [e-
Tany, O00O03HayaroT MPSMBIMH JIHHMSAMH.
Ecnu 7MHUM CXOOSTCH M B MECTE HX IIepe-
CeYeHMsl CTOMT TOYKA, 3HAYMT IIPOBOLHHMKH
coenuHeHbl. OTCyTCTBME TOYKH B MECTE
nepeceueHus IPOBOIHUKOB TOBOPUT
O TOM, YTO OHM HEe COCIMHEHBL

Ha @#OpuHHMIIHaNbHBIX CXEMax paaoM
¢ CHMBOJIMYECKMMHM OOO3Ha4YCHUAMH pa-
auoperanelt, npubopoB, KOMMYTHPYIOILIMX
U [pyrux yCTpOHCTB IHINYT COOTBET-
CTBYIOIME UM JaTuHCkue OykBbul. Tak, Ha-
OpUMeEp, BCEM KOHAECHCATOpAM, He3aBHCH-
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Puc. 33. Vcnosubie rpaduueckne 0603HaveHMs HEKOTOPHIX pPaMOTEXHMYECKUX netaneli, npubopop
U YCTPOHCTB Ha NPHHLUMIKMAJBLHBIX CXeMax
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MO OT HX KOHCTPYKTHUBHBIX OcoOeHHOCTEH
W OpUMeEHeHMs], mpucsoeHa Oyksa C, pe3n-
cropaM—06yksa R, karyuikam—O6ykea L,
NOJIYITPOBOAHMKOBEIM JIHO/1aM, TPAH3UCTO-
paM M MHOTHM JpyruM MNOJyNPOBOIHH-
KOBBIM npubopamM—Oyksa V, aHTeHHaM —
Oykea W, rue3gam M JPYruM COEIMHHU-
TenbHBIM  ycTpolicrBam—Oyksa X, ro-
JIOBHbIM Tefe(oHaM, roNOBKaM IPOMKOro-
popHTefeil, MUKpoOHaM B APYTMM Ipe-
oOpaszoBaTensiM MIEKTPUUYECKUX WIH 3BY-
KOBBIX koneDanuii—Oyksa B, ranppanuue-
CKUM 3IEMEHTAM W aKKyMyfasTopam —Oyk-
Ba G, OaTapesM ranbBaHUYECKHX 3NEMEH-
TOB MMM akkymynstoposB—Oykebl GB,
JamramMm HakanuBanusi—Oykea H u 1.1
Kpome Toro, Ha cxemMax JieTaal HyMe-
PYIOT, T.€. psiIoM ¢ OykBOii, NPUCBOCHHOH
neramm, mayT udpy, vanpumep Cl, L1,
L2, R1, V1 u 1.4 Jlns ynpoLIEHUS NPHH-
IMIIHATIBHBIX CX€M HA HUX WHOrAa He MO-
Ka3biBaIOT AHTEHHY, rOIOBHbIE TEJIEHOHBI,
OTPaHUYUBASICh TONBKO OOO3HAYEHUSMH
THE3M WK 32KUMOB [JIsi UX HOJKITFOYEHUR,
HO TOTHa BO3JE HUX MHIIYT COOTBET-
cTByroiqie Oyksbl ¢ nugpamu: W1, Bl

INonpoGHee 00 ycnoBHOM OYKBEHHO-LIU(-
pOBOM TO3ULUHUOHHOM O0O3HA4YEHWH pa-
JIMOTEXHHYECKUX 3NEMEHTOB W YCTPOKCTB
HAa CXeMax pajMoannapatypbl FOBOPHTCS
B TPUIOXKEHHHU 2, B KOHIE KHHUTH.

Bot Teneph, 3Has YCIOBHEIE IO3M-
LMOHHLIE O00O03HAYEHWs JieTAnei, MOXHO
H300pa3uTh MPHHUMIHATIBHBIMH CXEMAMH
JIETEKTOPHBIE NTPUEMHHKH, C KOTOPbIMH Thl
IKCIIEPUMEHTHPOBAL

[lpuHLMNHaTbHAS CcXeMa IIEpBOro Ba-
pHaHTa ONBITHOrO NpPHEMHHMKA TIOKa3aHa
Ha puc. 34,a. Ero Thl HacTpauBan M3MeEHe-
HHEM 4YHCJIA CEKIMH KaTyILUKH, BXOJSILLUX
B KOHTYP, IyTEM IEPEKIFOUCHNS 3a3€MIIEH-
HOTO MPOBOJHHKA. 1103TOMY B CXEMY BBe-
JieH nepekmrouarenr S1. BcnomHM  Haury
«IpOTyJKY» IO NeNnsM MPUEMHHKA M CO-
BEPILIK €€ €IIE Pa3, HO YyXe MO IPHUHLM-
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nuanbHoil cxeme. OT Hayana karyuiku L1,
0003HAYEHHOrO HAa CXE€ME€ TOHYKOM, TH IO-
nageulb K quony V1 u depe3 Hero -k Teie-
donam Bl, manee uepes Tenedonns no 3a-
3EMJIEHHOMY HPOBOJHHKY, NEPEKIFOUATENb
S1 u BuTkM KaTyiuku L1-x ucxomuoi Tou-
Ke. 3TO—IETEKTOpHas 1enb. Jlns TOKOB
BBICOKOH 4acTOTH IyTh U3 AHTEHHLI B 3€-
MO MJET Yepe3 CEKLMM KATYIIKH ¥ Mmepe-
KIIroYaTelb. ITO— AHTEHHBIA KOHTYp. [TpH-
€MHHUK HACTPauBaeTCsi HA PaIUOCTAHLHUIO
CKa4YKOODpa3HbIM HU3MEHEHUEM 4HCIIA BHT-
KOB, BKIFOYaEMBIX B KOHTYD. TlapannenbHo
TesnehOHaM TIOMAKJIIOHYEH ONOKMPOBOYHBIH
konpencarop Cl.

Ha cxemMe WITPUXOBBIMHM NHHUSIMHU TOKA- .
3aH koHneHcatop C,. B npueMuuke taxoii
neram He O6bi10. HOo cumBOmM3upyrouas
€ro 3JeKTpUYECKass €MKOCTh HPHCYTCTBO-
pana-oHa o0O0pa3oBbLIBAnach aAHTEHHOM
U 3a3€MIEHUEM M KaK Obl TOMKIFOYAIACH
K HacTpauBaeMOMY KOHTYpY.

ITpuHIMITHATBHAS CXEMA OMIHOro W3 No-
CNEIYFOILIMX BAPHAHTOB ONBITHOTO MPHEM-
HUKa nokaszana Ha puc. 34,6. Ero sxoanoii
HACTpauBaeMblii KOHTYp COCTOMT M3 Ka-
Tywiku L1, uMerotieil OiMH OTBOJI, BBEJICH-
HOro TOOOH KOHIEHCATOpA MNepEMEHHOM
emkoctH C2, aHTEHHOTO YCTpOiicTBa M aH-
TeHHoro konjeHcatopa Cl. Bkmrouenue
B KOHTYP TONbKO BEpXHeil (IO cxeme) cek-
LUK KATYIIKH COOTBETCTBYET NpHEMY pa-
avocranuuii CB auanasoHa, BKIFOYEHHE
obenx cekuui —npueMy paauocranimii /1B
auanasoHa. Takum oOpa3oM, B IPHUEMHUKE
NepeXojl C OJHOI O [MANa30Ha Ha JpPYyroi
OCYIIIECTBASETCA  NepekmrouareneM Sl
a TaBHAs HACTpoOilka B KauJA0M Juanazo-
HE — KOHIEHCATOPOM TIEPEMEHHOI €MKOCTH
C2.

TocneHuM BapHaHTOM OBbLT OPHEMHUK,
HACTPaMBaeMElil (PEPPUTOBBIM CTEPKHEM.
Ero mpMHNMITHANBHYIO CXEMY Thi BHIMLIbL
Ha puc. 348. KonebarenbHeli KOHTYpP
obpazyroT katyuika L1 U koHaeHcaTop no-
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Puc. 34. [TpusnunuanpHeie cXeMsbl BAPHAHTOB OMLITHOrO MPHEMHHKA C HACTPOMKOMN MepeknroyeHHeM
OTBOJIOB KAaTYLIK# (a), KOHJeHCAaTOpoM nepemeHHoll emxoctH (0), GeppHTOBBIM CTepx)HEM (B)
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crosunol emxoctr C2. Karyuika ve umeer
OTBOJIOB, 3HAYMT, IPHEMHMK OJHOAMANa-
3ouublil. Jlns npuema panuoctasHumMii apy-
roro NManas’osa B KOHTYP HAJI0 BKIFOYMTH
KaTyLIKy, PaCCUMTAHHYIO HA NPMEM CTaH-
mmi 3TOro auanasona. Jlis NofkIroYeHus
FOJIOBHHIX  TeNe)OHOB  NPEJlyCMOTPEHBI
ruesna Bl.

KOHCTPVKLIMSA TTPUEMHUKA

B nOpuHLMIE JIETEKTOPHBIM  HPMEMHMK
yTpaTtun OBIJIOE TPaKTHYECKOE 3HAYEHUE.
CerosHs UM ye HUKQIO HE yJMBUIUL. Ta-
KOBO BenieHue Bpemenu. Ho juis 1ebs, xak
M JiNs BCEX HAYMHAIOLMX mrobMrteseli, OH
neHen Kak y4eOHoe nmocobue no OcHOBaM
PaJIMOTEXHHKH, HA KOTOPOM, KPOME TOrO,
MOMXHO OCBOMTB M HEKOTOPHIE HABBIKM pa-
JMOMOHTaXKHbIX pabot. Iloaromy, nosia-
ratot, T€be OysieT mone3wo NOBECTH MpH-
€MHHK JI0 TIPOCTOH 3aKOHYEHHOH KOH-
CTPYKIHH.

Bo3mOXHAas KOHCTPYKLUSI TpHEMHMKA
nepeoro Bapuanta (no cxeme puc. 34.a)
nokaszana Ha puc. 35. uon V1, eminon-
HAFOLMIt  QyHKUMIO JIETEKTOpa, MOXKET
OuTe roObM M3 cepuit J12, J19. EMkocTh
konpencatopa Cl, Gnokupyromero Ttene-
donnr Bl, moxer ©Owrrs or 2200 no
6800 n®. [Ilepexmrouarens S1  camo-
JIENbHBIA TON3YHKOBOTO 1Mra (CM. JIEBS-
Tyro Oeceny).

INpuemuuk MouTHpYH Ha ¢anepHoi na-
HeJM pasmepamu npumepHo 60 x 100 mm.
ChHusy 1o kpasiM npubelt Opycku BHICOTOM
no 10-15 MM, xoropeie OynyT CiyxuTh
croitkamu. CBepxy Ha nauenmy OynyT nepe-
KJIfoYaTeNb, ABYXTHE3NHAA KOJIOJIKA [Ulsi
BKJIFOYEHMA TeNeOHOB, 38XHMMEI AHTEHHBI
M 3a3eMIIEHMs, IOA NaHener —avon V1,
onoxupoBounblii koHnencatop Cl M kOH-
TypHas katywka Ll. OtBonp M BHBOMLI

¥4

KaTYLIKM COEJIMHEHH C KOHTAKTaMM nepe-
KJFo4aTeNs M 3a)HMOM AHTEHHBL

3akoHuUMB MOHTAX, NpPOBEPHL NPOYHOCTH
BCEX COEJIMHEHHH M MX MPaBWJIbHOCTHL MO
MPUHUMIIMATBLHOW CXEME, BKJIFOYM TEJle-
GOHBL, NPUCOEIUHE AHTEHHY M 3A3EMJIEHHUE
M MpMCTYNail K MCOBITAHUIO TNPHEMHHKA.
MoxeT ciyuMThCs, YTO Hambonee JUIMHHO-
BOJIHOBa® pajMOCTaHius OyneT ciabiiHa
ciabo naxe Torpa, KOrja B KOHTYP BKIIIO-
YeHbl BCE CEKLMM KaTywiku. B Takom cjiy-
uae Mexy 3aKHMaMH aHTEHHBl M 3a3e-
MJICHHSI [PHIETCS BKJIFOYMTH JIONOJIHM-
TEeJIbHbIH KOHJIEHCATOp €MKOCTBIO
100-270 nd. A eciM OIHOBPEMEHHO NpO-
CNIyLIMBAFOTCH MEPENAYH ABYX pPaJHOCTaH-
nuii, TO IS YJIYHILIEHHSI CeleKTUBHOCTH
NpHEMHHKA B 1I€NMk AHTEHHB! BKIIFOMH KOH-
neHcarop eMKkocTero 47--62 nd.

B KOHCTpyK1MM, NOKa3aHHO#M Ha pHC. 36,
THI JIOJDKEH Y3HATH TPETHI BAPUAHT ONBLIT-
HOIO IpPHEMHMKA—C HACTpOMKOM ¢eppu-
TOBBIM CTEPXHEM (IO CXeme Ha puc. 34,B).
Toneko TOr/Ia KOHTYpPHAA KaTYIIKA HaXo-
JIWIACk HA CTOJIE W THI HOJKIIOYAN €€ BHI-
BOJlaMM K JIETEKTOPHOM MpMCTaBKE, 3/1€Ch
JKE OHA KOHIAMM Kapkaca BKJIEEHa B OT-
BEPCTHA CTOEK AHAJTOTMMHOM IPHCTABKH.
[TpuemMHMK HacTpauBaeTCA TONBKO (eppH-
TOBHIM cTepxkhem. Ha crepxne cnenawmt
METKH, COOTBETCTBYIOILME €r0 MONOXEHUIO
B Kapkace KaTyulkM IpM HacTpoiike Ha
pasHbe CTAHIIMM.

Ecaun B palieif MECTHOCTH XOpOLLO Cilbl-
LIHK NEpe/iayuy paJIHOCTAHLMH B OCHOBHOM
Tonbko JIB JManaszona, B NPHEMHMKE MC-
NONB3Yi ONBITHYK KaTywiky. Ecnu xe ny4-
uie cabieel pajuoctanimu CB nuanazo-
Ha, TOTAa Ha/lO CHENAThb JIPYIYIO KATYLIKY,
pacCYMTAHHYFO HA MPMEM CTaHLMW 3TOrO
IHanasoua.

Konctpyxums karywxkw CB juanazowna
Takas Xe. JlnuHa €€ xapkaca, TakKke
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Puc. 35. INpuemuuk ¢ HacTpoiikoll nepexniouendemM ceKLMii KOHTYPHOH KaTyLUKH
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Puc. 36. TlpwemnMk ¢ nactpoiikoii deppu-
TOBBIM CTEPXHEM

CKJIEEHHOTO Ha ()eppUTOBOM CTEpXKHE, MO-
wer Owrre 80-90 M. Kartymika nomkua
conepxatk 80-90 surkoB nposopa I13B-1
um I13B-2 mmamerpom 0,2-03 MM, HO
YJIOXEHHBIX HA Kapkac Bpaspsiky (c we-
OONBIIMM pacCTOSHHEM MEXAY BHTKaMH)
C TaKkuM pacyeToM, 4TobOnl ODmas JuiMHa
HaMoTku coctaewia 60-70 mm. Ilpu Takoi
HAMOTKE MOXHO TOYHEE HACTPaMBATh KOH-
TYP Ha BOJIHY pPaJMOCTaHIMM, OCODEHHO
paboraronryo B Haubonee KOPOTKOBONHO-
BOM Yy4acTKE 3TOro nuanaizosa. B atom 1h
ene yoenMuibCs.

Juon V1, kak M B NpEABIIYIIEM IPHEM-
uMke, cepum J19 wm J12 ¢ nroObiM Oyk-
BEHHBIM HHIEKCOM. EMKOCTB KOHAEHCATO-
pa Cl moxer Owite 47-62 n®, xoujaenca-
Topa C3-2200-6800 n®. Konnencatop C2
noyibepy ONLITHBEIM NyTEM (HA CXeMe OT-
MEUEHO 3BE3/104KOi): ero eMkoctk (o1 100
no 470 n®) nonxua ObITE TAKOH, YTOOH
HauOonee 1NMHHOBONHOBAs PaJMOCTAHIIMH
npyHMMAaack NPY NOYTH TONHOCTHIO BBE-
JEeHHOM BHYTPb Kapkaca «¢eppHTOBOrO
crepxns. Kak nonb3oBaTecs TakuM fpu-
€MHMKOM, TH YK€ 3Haeulb.

Eciu B Balei MECTHOCTH XOPOLLO CIIbl-
ILHH TIEPEAaYM BCErO SIMIUL OOHOH pajMo-
CTaHliiy, CKaXX€EM, TONBKO MECTHOM, TH
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Puc. 37. [NpuHiMmianeHas cxema AETeKTOPHO-

I0 MpHEMHEKA ¢ (MKCHPOBAHHON HACTPOMKOI
H4 OJIHY PaiHOCTAHIHIO

BI

e

MOXe€lb clenaTk Oonee MpOCTOM JeTeK-
TOPHBI NPHEMHMK—C (PUKCHPOBaHHOM Ha-
CTpOMKO#, HanpHMeEp, MO CXeMe, MOKA3aH-
HOlt Ha puc. 37. Takol npuemMHMK He
uMeeT py4ek HacTpokiku. Ero onun pa3s Ha-
CTpauBaioT HA BHIOPAHHYIO CTAHLMEO, U OH
BCErjla TOTOB JUIA MPHEMA 3TOH CTAHLMM.

Hactpouts NpMEMHUK Ha MECTHYIO
CTaHIME0 MOXHO (eppMTOBBIM  TNOJI-
CTPOEYHBIM Cep/IeYHMKOM Katyuiku L1 (ua
CXeMe MOACTPOEYHHMK CHMBOJIM3HMPYET KO-
pOTKas }KUpHas YEPTO4Ka, NepeceKaronias-
CA «MOJIOTOYKOM») M TOAOOpPOM €MKOCTH
kouneHcatopa Cl1 or 100 no 300 nd.
MOXHO HCNONB30BaTE YyXE€ HMMEFOLIYFOCH
y T€0A KaTyuKy ¢ GeppHTOBEIM CTEPIKHEM,
KOTOpbli Oyner BHNOIHATE (QYHKIHIO
nojictpoeuHoro  cepneunuka. Ho, pa-
3yYMEETCS, MOXHO HaMOTaTh HOBYO, Dosiee
KOPOTKYO KaTYUIKy, 2 B KayecTBe IOJI-
CTPOEYHMKA WCIIONBL30BATE OTPE3OK (ep-
PMTOBOTO CTEPXHS MO JUIMHE KapKaca Ka-
TywikM. CepleyHHK YKpelnd Ha IaHeH
NPHEMHMKA HETIONIBMXKHO, 4 HACTPaHMBATH
KOHTYP Ha BOJIHY paJMOCTaHLiiM OyJienib
TIEPEMEILIEHHEM KATYLLIKH BJIOJb CEPIEHHM-
ka. Hactpour TaxmMm crnocoboM KOHTYp,
3aKpenM Kapkac KaTyIIKM Ha CepreyHMKE
KaIUleH KJes.

INonb3ysick TAKHM TPHEMHMKOM, TIOMHH,
4YTO B €r0 KOHTYP BXOJST €MKOCTB W MH-
NYKTUBHOCTB anTennbl Iloaromy npu noj-
KJIFOUEHHM K HEMY Jpyrol aHTEHHH KOH-
TYp NPUIETCA CHOBA TOJICTPAHBATh.

BO3MOXHBIE HEMCITPABHOCTHU

JleTeKTOpHEI MPHEMHMK sIBNIRETCH Hambo-
Jiee NpPOCTBIM PanuOTEXHHYECKUM YCTpPOM-
crBoM. OJIHAKO M B HEM, K4K H B CJIOXHOM
NpHEMHHMKE, MOIyT OHITH HENoONamky, Ko-
TOPHIE HAJIO YMETh HAXOJIMTE M YCTPAHNATE.
Menpine Bcero HeucnpapHocTeil ObiBaer,
KaK fMPaBUNoO, B TPHEMHHUKE, JIETANH KOTO-
pOro ykperuieHsl NpOYHO, MOHTAX BLIIOJ-
HEH @KKYPaTHO, 4 BCE COCJIMHEHMS HAIEX-
HO TIPOIASHBL

Ho ecim BCe € NPMEMHHK NEpPecTan pa-
borate wm paboraer ¢ nepebosMm, 3ua-
YMT, IIe-TC OOPBIB, HEHANIEXKHEIH MK CO-
BCEM ILUIOXOH KOHTAKT, MPOM3O0LLIC KOPOT-
KOoe 3aMmeikanue. Hano mnpexne Bcero
MOCMOTPETL. HET JIM BHEUIHMX TIOBpPEXKIIE-
HMH B KaTyllke, XOpOLUO SH IPHCOEIH-
HEHbI AHTEHHA M 3a3eMIiIeHME, B TOPHIKE
v nepexknrodarens. [1poBeps MCnpaBHOCTH
AHTEHHBbI W 3a3€MJEHHUS M UX BBOJNOB, IO-
CMOTPH, HE CONPHKACAETCs JIM TIPOBOJ aH-
TEHHH C KakuM-TMOO mnpenIMeToM, 4Yepes
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KOTOpBIM MOXeT OBITh yTeuka TOKa K3 aH-
TEHHBI B 3EMJIIO NOMHMO fnipueMHuKa. Ec-
JIM BHEUIHHUX NMOBPEXJIEHHI B INPHEMHMKE,
AHTEHHE M 3a3eMJIEHHH He ODHapyXeHo,
3HaYMT, [JIe-TO HAPYWIWICH  KOHTAKT
B caMOM npuemHuke. Hane Bcero nioxue
KOHTAKTH NOSIBIAIOTCA B MEPEKITFOMATENSX
W3-32 OTBEPTHIBAHWS IA€K M BHHTOB BO
BPEMS HACTPOWKM, IUIOXOH 32a4YMCTKH MOH-
TAXHOroO IPOBONA B MECTaX COENMHEHMIA.
IMpu 3atom npueMHUK BOODMIE TNepecTaer
paboTaTh WIM NepeayM NPUHMMAFOTCH CO
3HAYMTENBHBIM TPECKOM.

HewucnpasuocTe MOXET OBITL U B CaMoOi
KaTyulke, €C/IM OHA HAMOTAHA HE M3 NENO-
ro OTpPe3Ka NMpOBONA M MECTA COE/IUHEHUN
HE nponasiibl. Takue ciayyau ObBarOT HaM-
Oonee wacro, ecny NpUEMHMK JIOJITO HAXO-
JIMJICH B CBIPOM MECTE: OT CBIPOCTH COEM-
HEHMA OKHCIISIOTCSH, HAPYLUAFOTCH EKTPH-
HECKWE KOHTAKTBL

Kaxkue erie MOryT OHITh HEMCIIPABHOCTH
B NpHEMHHKE?

IlocMOTpH Ha CXEMY CBOETO NpHMEMHMKA
H OTBETH Ha Takue Bonpocel. byner nu pa-
GoraTtk DpueMHHK, eciu OIOKMPOBOYHBIH
KOHJIEHCATOP OKAXETCs «IIpoOHTHIM» (ero
obxnanxu coenuuens))? HUro npowsofizer,
eciM COE/IUHSIIOTCH TIPOBOJHMKM  IIHYDa

Tt llY TIL
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ronoessix Tenedono? Bbyner nu pabo-
TaTh MPUEMHMK, €CIH CIIYYAHHO COCJIMHAT-
€ HAYaj0 M KOHENl KOHTYPHOM KaTyUIKM
WIM HAUIOMATCH €€ OTBObI?

3anaii cebe enie psa NOJIOOHBIX BONPO-
coB M OTBETH HA HuUX. Torpa Tebe Gynmer
JIerde OTBICKMBATHL HEHCIPABHOCTH B IIPH-
€MHHKE H YCTPAHSTBH MX.

B BOCcbMO# Gecenie TH y3Haels 0 npob-
HHMKax M npubopax, C NOMOIbIO KOTOPHIX
obneryaercss OneHKa KauwecTBa JIETAIICH,
KOHTAKTOB. coenunenvii. Umu 1toxe mox-
HO BOCNONB30BaTbCA NS OTBICKAHUS HEMC-
NpaBHOCTEH B JETEKTOPHOM NPHEMHHKE.

B amoii becede n 3ampoHyn mMoavko
NpaKMuyecKy CmopoHy ROCMpPOeHUA Npo-
cmeiiwezo  paduonpueMHuKa, ROIHAKOMUA
€ MPUHYUROM HAQUEPMAHUA U «(YMEHUAY €20
cxemul. Ho 30ecy noumu Huuezo we 6vlao
CKA3aHO O CAMOM BANCHOM —O CYUJHOCU
pabomel KonebameavHo2o Kowmypa, 0emex-
mopa, menehoros U NpuemHUKG 6 Yyeaom,
0 mex fABAEHUAX U Npeobpa3zoBawunx, Ko-
moptle npoucxodam 8 ezo yenax. Pazzosop
06 3mom noiidem 8 cnedyroweii becede.



BECEJIA YETBEPTAS

KAK PABOTAET PAJIHNO-
INMPUEMHUK

B .110bom paduoseujameabHOMm hHpuesHBuKe,
HE3ARUCUMO OM €20 CAOMHOCMI, COBEPUIEH-
HO O00R3aMelbHO ecmb  WpU  3aemenma,
obecneuusayue emy puabomocnocobnocms.
Imu 3semenmpl -Konebame.lbHblii KOHMyp,
demexmop u menedoHbl UAU, €cau HPUeMHUK
¢ ycusumenem 34, ounamuuveckan 20a08Ka
npamoeo usasyuenusn. Teoli nepewiii npuem-
MUK, COOpaHHbILL U UCNBIMAHHBIL 6 X00e
npedwiOywjeil becedwl, cocnona moavko u3
amux mpex dnemermos. Koaebamenvuwlii
KONnyp. 68 KOmopeiil 6xX00Uiu  aHmenHa
¢ 3azemaenuem, obechewusaiy NpUeMHUKY
nacmpoiiky na 8o.my paduocmawyuu, Oe-
meKkmop npeobpazosnéan modyauposanuvie
Koaebanud  paduowacmonil 8 Koaebanus
36YKOBOU  uacHohibl, Komopwie menedonnl
npeoopasosvieaau 6 3eyk. bes nux uau oes
4100020 U3 HUX paOUONPUEM HEBOIMONCEH.

B uem cyujnocmp deticmsus ymux obaza-
MeabHbIX  INEMEHIMO8  pAOUONPUEMHOC0
vempoticmsa?

KO.TEBATEJIEHEIFI KOHTYP

Ycrpoiicrso npocteiiliero kosjebareapHo-
TO KOHTYpa H ero cxeMa H3oDpaskeHHl Ha
puc. 38. OH, Kak BUOMLLL, COCTOWT U3 Ka-
Tywkn L n xorpencaropa C, obpasyrommmx

3AMKHYTYIO IEKTpUYECKyIo Lienb. [Ipn He-
KOTOPHIX YCJIIOBMSIX B KOHTYpE MOTYT BO3-
HUKATh M CyLIECTBOBATh JICKTPUUECKHE
xonebanus. [lo3roMy €ro u Ha3pIBarOT KO-
JnebaTeSIbHEIM KOHTYpPOM.

IMpuxoauiock nu tebe nabnronars Ta-
KOE ¥BJIEHME: B MOMEHT BHIKIFOUCHMS IH-
TaHMsl 3NEKTPOOCBETHTENBHOM JTaMIbl Me-
W1y Ppa3’MBIKArOIIMMMCY KOHTAKTaMM BBHI-
K/IrouaTenst noseiusercss Mckpa. Eciau ciny-
YaliHO COCAMHUTEL BHIBOJH IIOJIFOCOB Dara-
PeM IIEKTPMYECKOro KapMaHHOTO (hoHapu-
Kka (Yero HyxHO M30eratb), B MOMEHT HX
pa3beIHHEHMST MEXYy HMMM Takke Ipo-
CKaKUBaeT MaJICHbKasi MCKpa. A Ha 3aBo-
nax, B uexax ¢abpuk, rae pyOHIbHHKaMH
paspHBAOT 3JIEKTPUYECKME TIeMM, IO KO-
TOPBIM TEKYT TOKM OOMNBILION CHIIBI, MCKPHI
MOIYT OBITH CTONIb 3HAYMTENBHBIMM, HTO
NPUXOMTCS IPUHUMATE MEPHL, YTOOBl OHH
HE TNPHYMHIIM BpEJid 4€NOBEKY, BKIIFOYAKO-
weMy TOK. TloueMy BO3HMKAIOT 3TH MCK-
pu?

W3 mepBoit Geceobl Thl YK€ 3HACLID,
YTO BOKpPYI IPOBOJAHMKA ‘C TOKOM CyIle-
CTBYET MarHMTHOE MOJIE, KOTOPOE MOKHO
u300pasuTth B BHIOE 3AMKHYTHIX Mar-
HUTHBIX CIJIOBBIX JIMHHH, HPOHU3BIBAFOILINX
OKpy)aroliee ero npocrpascrso. Obxapy-
WMIBb 3ITO .IIOJIE, €CJIIH OHO MOCTOSIHHOE,
MO>HO C IOMOLIBIO MATHHTHON CTPENKH
kommaca. EciiM OTKIFOUMTh NPOBOIHMK OT
HMCTOYHMKA TOKd, TO €r0 MCYe3arolliee Mar-
HUTHOE IIOJIE, PacCcelBasChb B MPOCTPAH-
crBe, Oyner wHIyIMpoBaThL TOKM B Onu-
WallIMX OT HEro IPYrMX HpPOBOOHMKAX.
Tox MHAyUMpyercs u B TOM INpPOBOJIHMKE,
KOTOPHIM CO37ajl 3TO0 MarHMTHOE IIOJIE.
A Tak KaK OH HAaxOOMTICs B caMoOM ryme
CBOMX >K€ MATHMTHBIX CHJIOBHIX JIMHMIA,
B HeM Oynmer wnayumpomatbes Oonee
CHJIBHBIH TOK, ¥€M B JIFO0OM Jpyrom Ipo-
poauuke. Hanpassienue 3toro toka Oyrner
TAaKUM K€, KakuM OHO ObUIO B MOMEHT
paspeiBa nposojanuka. Muaue rosops, uc-
4e3afoIee MarHUTHOE nose OyneT nomnep-
>KMBATh CO3JAFOILMI €ro TOK 1O TeX IIop,
oKa OHO CaMO HE HCHYEIHET, T.€. IOoJI-

HOCTBIO HE H3PACXOAYETCH COAEPKALANCH
3HEprust.

B HEM Crenopatenpho, TOK

Puc. 38. INpocrefilupii snexTpuyeckuil kosneba-
TeNbHHEK KOHTYP

45



‘

B IPOBOJAHHKE TEYET U IOCIE TOrO, Kak
BHIKJIFOYEH HCTOYHHUK TOKAa. HO, Pa3yMeeT-
€, HEJIONTO — HUYTOXHO MaJyio JIONIO ce-
KYHIOBL

Ho Benb B pa3’OMKHYTOH LENH ABHXE-
HUE 35IeKTPOHOB HEBO3MOXHO,~ BO3Pa3HUlLIb
1ol la, 3ro Tak. Ho mocne pa3mbikaHus
LeNH 3TEeKTPUHYECKUM TOK MOXET HEKOTO-
poe BpeMst T€Yb Hepe3 BO3JYUIHBIH Mpome-
XYTOK MEXAY pa3be/IMHEHHBIMHM KOHLAMU
NPOBOJIHUKA, MEXAY KOHTAKTAMM BBIKIIFO-
4aTess WM pyOwibHUKA. BOT 3TOT TOK Ye-
pe3 BO3yX u oOpa3zyeT 3INEKTPUHECKYIO
UCKDY.

3TO SBJIEHUE HA3BIBAIOT CAMOUHOYK-
yueti, a 3MEKTPUYECKYIO CWIy (He INyTa
C SIBJICHHEM MHIYKIMY, 3HAKOMBIM TeOe IO
nepsoit Gecenie), koTopas noj jeicTBHeM
UCYE3AFOIIETO MATHUTHOTO TIONS IOJIEp-
JKUBAET B HEM TOK,— 34eKmpodsudcyujeti cu-
40l camMouMOykyuu WIH, COKPAILEHHO,
3C camounayknud. Yem Oonbuie 3JC
CaMOUHIYKLHY, TEM 3HAYUTEIHHEE MOXET
OBITH MCKpa B MECTE pasphlBa 3INEKTpUYE-
CKOH LIeIH.

SIBNeHre CAaMOMHIYKLMM HaOmo/aeTcs
HE TOJBKO IpH BHIKJIIOYEHHH, HO M IPH
BKJIFOUEHUM TOK4. B IIPOCTpaHCTBE, OKpY-
arolmeM MpPOBOJHUK, MAarHUTHOE IIONe
BO3HUKAET Cpa3y IpH BKIFOYEHUH TOKAa.
Buauane oHO c¢i1aboe, HO 3aTeEM OYEHb OHI-
CTPO YCHUAHBAECTCH. YCHUIUBAFOIIEECH Mar-
HUTHOE TIOJIe TOKA TaKxke BO30YXIAET TOK
CAMOMHJYKIHY, HO 3TOT TOK HAIIpaBJIEH
HaBCTPEYY OCHOBHOMY TOKY. TOK CaMOMH-
JIYKLIUM MeEUIaeT MIHOBEHHOMY YBEJIH4e-
HUIO OCHOBHOTO TOKAa U POCTY MarHUTHOTO
nons. OyHAKO 4epe3 KOPOTKUM IpoMexy-
TOK BPEMEHH OCHOBHOIl TOX B NPOBOJIHUKE
NpeOJIONEBAET BCTPEHHBIH TOK CAaMOUHJIyK-
MM ¥ JOCTHraeT HaUOOJNBUIETO 3HAYCHHS,
MAarHUTHOE TI0JI€ CTAHOBHUTCS MOCTOSHHBIM
U jeficTBUE CAMOMHIYKIIMH IIPEKPAIIAETCSL

SIBNeHNEe CAMOMHIYKIMH MOXHO CpaB-
HUBaTh C siBJeHHeM HHepuuH. CaHKH, Ha-
NPUMEp, TPYAHO COBHHYTL ¢ Mecra. Ho
KOIJla OHM HabepyT CKOPOCTh, 3amacyrcs
KUHETHYECKOH 3Heprueif — sHepruelt JBuxe-
HUSl, UX HEBO3MOXHO OCTAHOBUTbH MIHO-
BEHHO. [IpM TOPMOXEHHUH CAHKU TNIPOJIOI-
XaloT CKOJB3UTB JIO TeX INop, IIoKa
3ANACEHHAS UMU 3HEPTHUS [IBUXEHUS HE U3-
pacxoflyeTcss Ha IIPEOJOJIEHHE TPEHUS
O CHeT.

Bce nu npoBojiHKkK 001a1a10T OAMHA-
xoBol camounnyknueit? Her! Uem mnus-
Hee IPOBOJIHUK, TEM 3HAYUTESBHEE CAMO-
UHAyKIMs. B IpoOBOJIHEKE, CBEPHYTOM
' KATYIUKY, SBJICHHE CAMOHMHAYKI[UH CKa-
3bIBACTCS CIJIbHEE, YEM B NPSAMOIHHERHOM
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NPOBOIHHUKE, TAK KAK MarHUTHOE IIOJIE Ka-
XOTO BHMTKA KATYUIKM HABOIHT TOK He
TOJBKO B JTOM BHUTKE, HO M B COCEIHHX
BUTKax 37O kaTywku. Yem Oonbuie juid-
Ha NpOBOIa B KAaTYUIKE, TeM JoJbiie Oy-
€T CYIIECTBOBATb B HEM/TOK CAaMOHUHOYK-
MU TIOCNE BBIKJIFOYEHHS OCHOBHOTI'O TOKA.
U Haobopot, noTpedyeTcs GONble BpeMe-
HU TIOCTE BKJIFOYEHUS OCHOBHOTO TOKa,
4yTOOB! TOK B LEMM YBEJIUYUIICS JIO OIpe/ie-
JIGHHOTO 3HAYEHUST M YCTAHOBWIOCH IIO-
CTOSHHOE 110 CHJIE MATHUTHOTO IOJE.

3anomuu: cgoiicmeao NPOSOOHUKOS
8AUAMb HA MOK 6 Yenu Npu UIMEHEHUU €20
3Ha4YeHun Ha3snlgarom uu()ykmueuocmwo,
a KamywkKu, 8 KOmopwulx Haubonaee CuabHO
HpoABAfemca 3Mo C8OUCMBO~ Kamyukamu
camounOykyuu uau unoykmussocmu. Yem
D0ablie HUCAO BUMKOS U PA3ZMEPbL KAMyud-
Ku, mem boaviie ee UHOYKMUBHOCMb, MeMm
JHayumenbHee gaunen oHa Ha MoK 8 31€K-
mpuueckou yenu.

HMrax, xaTtyuika HHIYKTHBHOCTH IIpe-
NATCTBYET KaK HAPACTAHUIO, TAK U yOBbIBa-
HUIO TOKa B 3lekTpuyeckoit nenu. Ecmu
OHa HAXOJUTCH B LIETIH IIOCTOSHHOTO TOKAa,
BJIUSIHUE €€ CKA3hBAETCS TOJIBKO IIPH
BKJIFOUEHHMM M BBIKJIFOYCHHMU TOKa. B memu
Xe MEPEMEHHOTO TOKa, IJie OeCnpephIBHO
H3IMEHSAIOTCA TOK M €r0 MarHUTHOe IOJIE,
3C caMOMHAYKIMH KAaTYUIKH HEeHCTBYET
BCE BpeMsl, [IOKA T€YET TOK. ITO 3JEKTPH-
YECKOE SBJICHHE M MCHOJIB3YeTCS B IEPBOM
3TIEMEHTE KOJIEDATENIbHOTO KOH1ypa MpH-
€MHHUKA — KaTyUIKe HHIYKTHBHOCTM.

BTOpbIM 31€MEHTOM KOJI€0ATENBHOTO
KOHTYpP2 NpUEMHUKZ SNBISETCS «HAKOIH-
TENb» 3NEKTPUYECKUX 3apSIOB— KOHJEHCa-
Top. IlpocTreiinuit kOHIEHCATOD TIpEJICTaB-
nseT coboif jBa NPOBOMHMKA 3JIEKTpHUYE-
CKOTO TOKQ, HAIIPUMED JIBE€ METAUTHYECKHE
IJIACTHHH, Ha3HBaeMble OOK/IaJIkaMH KOH-
[IEHCATOPA, PA3JIEJICHHBIE JIUIIEKTPUKOM,
HaIlpUMEp BO3HYXOM M Oymaroit. Taxum
KOH/IEHCATOPOM THl Y€ IIONb30BANCH BO
BpeMsl OTIBITOB € OpOCTeHUIMM IPHEMHU-
koM. Yem Oonsuie miomans OOKNANOK
KOHJIEHCATOpA M 4YeM OJNiKe OHU Pacloio-
EHBI JIPYT K JIPYry, TeM OONBlIE 3EKTPU-
YeCcKas €MKOCTh 3TOro Ipubdopa.

Ecnu x 0OkIa/ikaM KOHJIEHCATOpA IO~
KJIIOYUTh MCTOYHHK IIOCTOSHHOTO TOKA
(puc. 39,a), To B obpa3zoBaBuleiics LenH
BO3HUKHET KPATKOBPEMEHHHH TOK U KOH-
JIEHCATOD 3apSAAUTCS JIO HANPSIKEHUS, PaB-
HOTO HANPSDKEHUIO UCTOYHUKA TOKA.

Tl MOXelllb CIPOCUTH: NIOYEMY B LIEIIH,
1/1€ €CTb AUINEKTPUK. BO3HUKAET TOK ? Kor-
1a Mbl IPHCOEIMHAEM K KOHJIEHCATOPY HC-
TOYHUK IIOCTOSHHOTO TOK4a. CBOOOJHBIE
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Puc. 39. 3apsaaka M pa3psaka KOHAEHCATOpa

3NEKTPOHBL B MPOBOAHUKaX oOpasoBas-
wieiics HEnM HAYWHAFOT JBUTATLCA B CTO-
POHY IONOXUTENBHOTO NOIFOCA UCTOYHUKA
TOKa, oOpa3zys KpaTKOBPEMEHHbIH INOTOK
anekTpoHOB BO Beedl nenu. B pesynbrare
ODKJIaKa KOHIEHCATOpa, KOTOpAs COEIM-
HEHA C MOJIOXXUTEIBHBIM FOIFOCOM HCTOU-
HUKA TOKa, obeansieTcsi CBOOOOHBIMU 37I€K-
TPOHAMH M 3apsikaeTcs IOJIOXHUTENBHO,
a gpyras oOkiagka oOoramjaercss cBo-
GOJIHBIMH 3TIEKTPOHAMH H, CIENOBATENBHO,
3apspkaeTcs otpunartenbHo. Kax tosbko
KOHJIEHCATODP  3apsIMTCH,  KpaTKOBpe-
MEHHBI TOK B LENH, HA3bIBAEMBbIH TOKOM
3apANKY KOHJEHCATOPA, MPEKPAaTUTCH.

Ecnv MCTOYHMK TOKa OTKJIFOYMTBH OT
KOHJIEHCATOPd, TO KOHJEHCATOP OKAaXeE1Cs
3apsokeHHbIM (puc. 39,0). Tlepexony w30nl-
TOYHBIX 3MIEKTPOHOB C OJIHO 0OKIazku Ha
IpYTyr0 HNpENsTCTBYET JM3NEKTPUK. Me-
Xy OoOkilalkaMH KOHIEHCATOpa TOKa HE
Oyner, a HakoOMneHHAass MM 3J1IEKTPHUYECKAs
3HEprus OyJET COCPENOTOYEHA B 3IEKTPH-
YyeckoM Iojie auanekTpuka. Ho crour 00-
KJIAfKU 34pAXEHHOro KOHIEHCATOpa CO-
€[IUHUTh KAKHUM-THOO NPOBOJHMKOM (pHC.
39,8), «iMUIHHe» 3NEKTPOHB  OTPHIA-
TENbHO 3apsDKEHHOM OOxJanku nepeioyT
FIO 3TOMY NPOBOIHUKY Ha Apyryro obxnan-
Ky, TJIE€ UX HEJIOCTAET, 1 KOHJEHCATOp pa3-
psaurcs. B 3TOM cnyyae B obpasobasuieii-
Cs LENM Takke BO3HHUKAET KpAaTKOBpe-
MEHHHII TOK, Ha3BIBaEMBIii TOKOM pa3psin-
KU KOHJIeHcaTopa. EcnM €MKOCTh KOHJIEH-
catopa Oonbuias, W OH 3apsXeH [0
3HAYMTEILHOTO HAINPSKEHUS,, MOMEHT €ro
Pa3pAAKH  CONPOBOXIAETCH MOSIBIEHUEM
3HAYUTEJBHOM MCKpH B TPECKA.

CpolicTBO KOHeHCATOpAa HAKAIIWBATH
AEKTPUUECKHE 3apsfibl U pa3psKaTbes He-
pe3 HOIKIIOYEHHHIE K HeMY NPOBOJIHUKH
HCIIONB3YETCs B KONEOGATETBHOM KOHTYpe
pajMoIpHEMHHUKA.

A Teneps, FOHBI IpYr, BCIOMHH OOBIK-
HOBEHHBbIe kauenu. Ha HHMX MOXHO packa-
4YHBATBCA TakK, YTO <«/JAYX 3axXBaThIBacT».
Yro mns sroro Hapo caenate? CHayana
AOATONKHYTh, YTOObl BHBECTH Kauelu U3

TIOJIOXEHUS MOKOS, 2 3aTEM HPHKIIA/IbIBATH
HEKOTOPYFO CWIY, HO 0Ds3aTENHHO TOABKO
B TakT C MX konedanusmu. be3 ocoboro
Tpy/Ja MOXHO NOOHUTbCS CWIBHBIX pa3ma-
XO0B Kauyeneil —nonyuurs Oonblide aMInu-
Tyan  konebanuil.  Jlaxke — ManeHbKHii
MajlbiUK MOXET packayaTh Ha Kayensx
B3POCIIOrO  4eloBeKa, ecn¥ Oyner npu-
KJ1a[piBalb CBOIO CWly ymeroyu. Packa4as
Kaueau NMOCWIbHEE, YTOObI NOOUTHLCH OOMb-
UIMX aMIUIUTYH KonedaHuii, nepecTaHeM
noarankusate uX. UTo npousoiiseT Aanb-
uie? 3a cyeT 3anaceHHOW 3HEPrHM OHH He-
KOTOpOE BpeMsi CBODOMHO KauaroTCs, aM-
NIMTYa MX Kosebauuii mocreneHHO yOBI-
Ba€T, KaK TOBOPAT, KOjeOaHUs 3aTyXaroT,
M, HAKOHEL|, Kayelu OCTAHOBATCH.

Ilpu ceobonHbIX kOeOaHUsXx Kauenei,
Tak >€ Kkak CBOOOJHO HOIBELIEHHOTO

MasiTHHKA, 3anaceHHas — MOTCHLUAb-
Hasi—3HEPrus INEpeXoamMT B KHHETH4YC-
CKY¥O — 3HEPTHIO JBHXCHHA, KOTOpas

B KpailHeil BepXHEH TO4YKE BHOBb IEpEXO-
JUT B HOTEHHMANBHYIO, @ 4Yepe3 M0N0 ce-
KYHJIHI — ONATh B KUHeTHyeckyro. M tax nio
TeX NOp, NIOka HE M3PACXOJlyeTCs Bech 3a-
FIAC 3HEPTMM HA NPECOJIONEHHE TPEHUS Be-
pPEBOK B MecTax Hojiseca kadeneil u comnpo-
TUBJIeHHUs Bo3zyxa. Ilpu ckonb yromwo
OoubIliOM 3amace 3HEPTrHUM CBODOJIHBIE KO-
NebaHUs BCET/IA ABIISIIOTCH 3aTYXArOUMMU:
C KaXJbIM KkonebaHueM WX aMILIUTYAa
YMeHbLIIAETC H KoJNeDaHUsi [OCTENEHHO
COBCEM  3aTYXarOT—Ka4yelld  OCTAHABJIU-
patorcs. Ho nepuog, 1. e. BpeMs, B TeueHHe
KOTOpPOTO HPOUCXOJUT OJIHO KosieDaHue,
a 3HAYMT, ¥ 4acToTa KonebaHuili ocraroTcs
NOCTOSIHHBIMM.

OnHako, ecny Ka4yend BCE BpeMs TOJI-
TankuBaTk B TAKT C HX KojeOaHUsMH
W TEM CAMBIM TOMNONHATh NOTEPH 3HEPTHH,
pacxonyeMoil Ha NPEOAONEHHE pa3THYHBIX
TOPMO3SUIMX CWI, KofiebaHus CTAHYT HE3a-
TYXaroUMH. 3ITO yxe He cBoDOMHEIE,
a BBIHYXIEHHble konebanus. Onu OyyT
JUIMTBCH JI0 TeX IOp, NOKa He MepecTaHeT
JeiicTBOBATE BHEUIHSS NOATANKHBAOLIAS
cuna.

51 BCIOMHMA 31€Ch O KauensXx MOTOMY,
YTO (PM3MUECKHE SIBAEHUS, MPOUCXOMAALLME
B Takoif MexaHuyeckoll xonebarenbHOH CH-
CTEME, OYEHb CXOXH C ABICHUAMH B 3I€K-
TPUYECKOM  KOebaTeIbHOM  KOHTYpE.
YT10OBl B KOHTYpPE BO3HUKIH 3IEKTpUYE-
ckue kojebaHus, eMy Hano CoOOMTE
3HEPIMIO, KOTOpas «HOATOJKHYI2» Obl
B HEM D3MAEKTPOHBL. ITO MOXHO C/EJaTh,
3apsaMB, HApUMeED, €ro KOHJEHCATOP.

PaszopseM BhIKTrOYaTENEM S koneba-
TENbHBI KOHTYP M MOJAKJIOUMM K OOKmaji-
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KaM ero KOHJIEHCATOpa UCTOYHUK IOCTOSH-
HOrO TOKA, Kak IOKa3aHo Ha puc. 40
cinea. KomnpmeHcaTop 3apsiouTess JI0 Ha-
npsbkerns 6ataper GB. 3aTeM OTKIIOuMM
faTapero OT KOHJIEHCATOPA, & KOHTYP 3aM-
KHEM BbIKIrouateilem S. SBineHus, xo-
TOpHIE Tenepb OyIyT NpOUCXOIMTL B KOH-
TYpe, u3o0paxeHbl rpaduyeckd Ha puc. 40
crpasa.

B MOMEHT 3aMBIKAHHUS KOHTYpa BbI-
KJIroHaTesIeM BEPXHss OOKJIajiKa KOHJIEHCa-
TOpa HMeEeT IIOJIOXKHUTENbHBIH  3apsn,
a4 HWXKHSsS—OTpUIATenbHbl  (puc. 40,a).
B 3T0 Bpems (Touka 0 Ha rpaduxe) TOka
B KOHTYpE HET, @ BCS 3HEPrHs, HAKOIUICH-
HasiT  KOHJICHCATOPOM,  COCPEIOTOYeHa
B JIEKTPHYECKOM MOJIE €r0 JUIIEKTPHKA.
TTpu 3aMBIKaHUH KOHJEHCATOpA HA KaTylll-
Ky KOHJICHCATOP HAYHET pa3pskaThCs
B xaTyuike nosiBisieTCs TOK, @ BOKPYL €e
BUTKOB—MArtuTHoe none. K MoOMeHTY
MONIHO# paspsiKu KOHJIEHCATOPA
(puc. 40, 6), oTMeYeHHOMY Ha rpaduKe 1H-
¢poit 1, xorja HanmpsxeHue Ha ero o0-
KJIaJIkaX YMEHBUIUTCS JIO HYyJs, TOK B Ka-
TYLIKE W 3HEPTUs MATHUTHOTO TIONS J0-
CTUTHYT HauOonbuIux 3HaueHud. Kaszanoce
OBI, 4TO B 3TOT MOMEHT TOK B KOHTYype
JloMxkeH ObLT NpEKpaTUTLCA. JTOrO, OJHA-
KO, He NPOU3OiiJIeT, Tak Kak OT meHCTBHUS
3AC caMOMHIYKIHH, CTpemMsiieitca nomu-
JlepXaTb TOK, JIBDKEHHE 3JIEKTPOHOB
B KOHTYpe OyieT npopoykarbes. Ho Tone-
KO JIO TeX TOp, NOKa He U3PACXOMYETCS BCS
3HEPrusi MATHUTHOrO nons. B kaTyuike
B 3TO BpeMsi Oyner Teyn yObIBaromuid Io
3HAYEHHIO, HO IEPBOHAYATIBHOTO HAalpa-
BJICHHS WHJIyIIMPOBAHHBIH TOK.

K MoOMeHTy BpeMeHH, OTMEYEHHOMY Ha
rpaduxe nUQppod 2, xorma IHEPrus Mar-
HHTHOTO INOJs H3pacXOfyeTcs, KOHIEHca-
TOP BHOBb OKQXeTCs 3aPSIEHHBIM, TOJIBKO
Telepb Ha €ro HuxHel oOknamke Oyner
TIOJIOXKHMTENbHBIN 3apsjl, 8 HA BEPXHEH— oT-
punatenvHuit (puc. 40,8). Tenepp 3mex-
TPOHBI HA4YHYT OOPaTHOE JBIXEHHE— B Ha-
paBieHMHM OT BepxHell OOKnajku uepes
KaTYLUKY K HIXKHEH oOxajke KOHIEHCATO-
pa. K momenty 3 (puc. 40,1) KOHIEHCATOD
pa3spsaMTCs, @ MAarHUTHOE IIONE KAaTYUIKH
JIOCTUTHET HaubOIIbUIETO 3HAYEHUSL.
U onsares 3C caMOMHEOYKUMU «IIOTOHUT»
IO MPOBOJly KATYUIKH 3TeKTPOHBI, Ilepe3a-
psXass TEM CaMBIM KOHJIEHCATOP.

B momeHT Bpemenu 4 (puc. 40,1) co-
CTOSIHHE 3JIEKTPOHOB B KOHTYD OyJeT Ta-
KUM )K€, KaK B NEPBOHAYANLHBIA MOMEHT
0. 3axoHYUIIOCE OAHO IIONHOE KojebaHwue.
EcrecTBeHHO, 4TO 3apskKeHHBIl KOHOeHca-
TOp BHOBB OVJIET Pa3psKaThes HA KATYLI-
Ky, Hepe3apsbkaTbCsi U NPOU3OHIYT BTO-
poe, 3a HUM TpPETbE, YETBEPTOE U T.]L
xonebaHus. J[pyruMHu ClOBaMH. B KOHTYpeE
BO3HUKHET IEPEMEHHBIH  3JI€KTPUYECKU
TOK, 3JekTpuueckue kxonebauus. Ho stor
koJeGaTeNbHEI IIponecc B KOHTYpe He Oe-
ckoHeved. OH IpOJIoDKaeTcs A0 TeX IIop,
IOKa BCS 3HEPTHUs, NTOJNyYEHHAasi KOHIIEHCA-
TOpOoM OT OaTapeu, He M3PACXOIYyeTCs Ha
TIpEOJIOJIEHHE CONPOTHBIIEHUs TIPOBOJIA Ka-
TYWIKM KOHTypa. KonebGaHus B KOHTYpe
cBOOOJIHBIE U, CJIEJIOBATEIIBHO, 3aTyXaro-
HE.

KakoBa wacrora Taxkux konebaruit
3JIEKTPOHOB B KOHTYpe? UToOB IIOApO6-
Hee pa3oOpaTbCsi B 3TOM BOINPOCE, COBE-

Puc. 40. Dnexrpudeckne koneDaHUS B KOHTYpe
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Puc. 41. padukm xonebanuit mnpocreifiuero
MasiTHHKA

TYIO NIPOBECTH TAKOH OMNBIT C IPOCTEHIINM
masTHUkOM. [logBeck Ha HUTKE UIMHOH
100 cm 11apuk, CRENNEHHBbIH W3 IIACTHIIN-
Ha, WIH WHOM rpy3 maccod B 2040t (na
puc. 41 nauMHa MasTHUKA OQO3HAYEHA Jla-
TUHCKOM OyxBoit 1). BulBegy MasiTHUK U3
NOJIOXKEeHHUs PABHOBECHS M, MOJB3YsCh 4a-
CaMH C CEeKYHIHOH CTpeJIKOH, cocuuTam,
CKOJILKO MNOJIHHIX KOfiebaHuil OH nenaer 3a
| mun. Tlpamepro 30. CnenoBatenbHO, ya-
cTora KosebaHull 3TOr0 MasiTHUKA paBHA
0,5 I'u, a nepuox 2 c. 3a mepuoa IOTEH-
LUaJbHAs 3HEPrU$ MAasiTHUKA JBaXKIHI
NepexoAlT B KHHETHHECKYIo, a KHHETHde-
CKkas B IOTEHUHAJIBHYIO. YKOpPOTH HUTH
HAanoJIoBUHy. YacTora MasTHUKA YBEIH-
YUTCS NPUMEPHO B MOJTOpa pa3a U BO
CTONIBKO >X€ pa3 YMEHBILUUTCS NEPUOH KO-
nebanuii.

3TOT ONBIT MO3BOJISET CACNATH BHIBOA:
C YMEHBLIECHUEM UTMHBI MasiTHUKA 49acToTa
€ro COOCTBEHHBIX KONleOaHuit yBenHIMBaeT-
cs, a TepHoj MNPONOPHHUOHANBHO YMEHB-
LIAETCH.

VIaMmeHsts JAUIMHY IOJIBECKH MAasTHHKA,
nobeics, wToOLI €ro wacrora konebaHui
paprsace | ', 9T0 HOMXHO OBITH NpH
aavHe HUTH okxono 25 cM. Ilpu stom me-
puon konedanuii masTHHMKa Oynmer paseH
1 c Kakum OB TH HE IHITA’CH CO34ATh
NEpBOHAYANBHBIA pa3Max MawTHHKA, 4a-
CTOTa €ro kosebanuil OydeTr He3MEHHOMH.
Ho crout TONBKO YKOpPOTHTH WIH YyH-
HUTBb HUTKY, KaK 4acrota xojebanuii cpasy
u3meHurcs. [lpy oanoll u TOH e MHE
HHUTKH Beerja OyJeT OJHAa U Ta ke 4acToTa
xonebaHui. 310 cODCTBEHHAs 4YacToTa KO-
nebanuit mastuvka. [lonyuuTe 3amaHHyo
4yacToTy konebaHuii MOKHO, mNoADUpas
OIMHY HUTH.

Konebanust HUTSIHOTO MasiTHHKA — 3aTY-
xaronue. OHK MOTYT CTaTh He3aTyXaromu-
MM TOJIBKO B TOM Cly4de, €CJTH MAasTHHK
B TAKT C ero KoJeOaHUsIMU ClIerKa MOATaN-
KHBAaTh, KOMIICHCHPYst TaKUM ODpa3oM Ty
JHEPIHMIO, KOTOpYIO OH 3aTpayuBaeT Ha
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NpeoJI0JIeHHe CONPOTHBIIEHHS, OKa3bIBae-
MOIO €My BO3AYyXOM, 3HEpTHIO TPEHUS,
3€MHOIO TPUTSHKEHU.

CobcTBeHHass  yacTora  XapakTepHa
W UM 3JIEKTPUYECKOTO KOJieDaTeIsHOro
koHTypa. OHa 3aBHUCHT, BO-IIEPBBIX, OT HH-
JyKTHBHOCTH KaTywku. Yem OonbLue 4mc-
JIO BUTKOB M AMAaMETp KaTYLIKH, TeéM DONb-
LI€ €€ WHAYKTUBHOCTh, T€M DOJbLIe Oynmer
IIUTENIBHOCTD NEpUOa KaXAOro kxoieba-
Husa. CobcrBeHHast wacTora KonebaHui
B KOHTYpE OYAET COOTBETCTBEHHO MEHBLLE,
1, naobopoT, C YMEHBLIEHUEM HHIAYKTHB-
HOCTH KATYUIKM COKPATHUTCH MEPUOM KOJIE-
Ganuii —Bo3pacter coOcrBeHHas wacToTa
xonebanuit B kOHTYpe. BO-BTOpHIX, CO-
OcrBeHHas yacTtoTa KoneDaHuii B KOHTYpE
3aBUCUT OT E€MKOCTH €r0 KOHICHCATOpa.
Yem eMxocTh Oonwuie, TeMm OOMNBLIMIA 3a-
psAo MOXET HAKOINUTL KOHICHCATOP, TEM
Oomnplie 1OTpedyercst BpEMEHM [asi €ro
nepe3apsjiki, TeM MEHBILE YacroTa Koje-
O6anuii B xoHTYpe. C yMEHBLIEHHEM EMKO-
CTH KOHJEHCATOpa 4YacToTa KojebaHuH
B KOHTYpe BO3pacTaer. Takum obpasom,
CODCTBEHHYO 4ACTOTY 3aTyXaromux Koje-
OaHuil B KOHTYpE MOXHO PEryJHpOBaThH
W3MEHEHHEM MHAyKTHBHOCTH KATYLIKK I
€MKOCTH KOHIIEHCATOpa.

Ho B 3nekTpHu€ckOM KOHTYpe, Kak W
B MEXaHHMYECKOH KOJebaTeIbHOH CHCTEME,
MOXHO TNOAYYUTh U HE3aTyXarowue, T.e.
BBIHY>K/ICHHBIE KONEDAHUN, €CH [pH Ka-
XJIOM KOJIeDaHUMH TMONOJIHATE KOHTYpP HO-
NOJIHUTEJILHEIMH  MOPUMSIMH  3JIEKTPHHe-
CKOM 3HEepruH OT Kakoro-mubo MCToYHMKA
MEPEMEHHOTO 1OKa.

KakvMm xe o0pa3oM B KOHTYpE NpHEM-
HUKa BO30YXalTCs U IOUIEPKHUBAIOTCH
HE3ATYXArOLIHE 3JIEKTpUYECKUE  KoJjeba-
ausi? Kosiebanus panuovacTtoThl, BO3DY-
XJIAFOIIHUECH B AHTEHHE NPUEMHHMKA. ITH
xonedaHus coodm@rT KOHTYpPY MepBOHA-
4aJIbHBIM 3apsij, OHU € U INOALEPXKUBAIOT
PUTMHYHBIE KOJIEOAHUA INIEKTPOHOB B KOH-
Type. Ho naubonee cwibHble HezaTyxaro-
M€ KOJIEDaHUs B KOHTYpPE IPHEMHHKA
BO3BHHUKAIOT TOJBKO B MOMEHT DPE30HaHCa
CcODCTBEHHOH 4acCTOTHI KOHTypa C 4acro-
TOH TOKa B aHTeHHe. Kax 3T1o noHumars?

Jlromu crapulero HOKOJIEHHst PaccKasbl-
parot, Oynto B IletepOypre oOr wiemmmx
B HOry congar obBamwics Erumerckuit
MOCT. A MOIJIO 3TO CIYYHUTBCH, BHIHMO,
IpH TaKKux obcTositenbecTBax. Bee conpmartel
PHTMHYHO wIATajM mo Mocty. Mocr ot
3TOTO CTaj pacKavyuBaThCs— KOIEDATHCS.
Tlo cnyvailHOMY CTeueHHIO OOCTOSTENBLCTB
cobcTBeHHas uwactota konebanuil Mocra
coBIaja C 4YaCTOTOH 1ara coyjaar, ¥ MOCT,
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KaKk TrOBOpAT, BOIIEI B pPE3OHAHC. PHTM
CTpOst cooDI1a1 MOCTY BCE HOBBIE M HOBBIE
NnopuuM 3uepruu. B pesynprate MOCT Ha-
CTOJIBKO pacKayajcs, 4YTO ODpyHIMICH:
CNaXEHHOCTH BOMHCKOTO CTpOsi HaHecsa
Bpen Mmocty. Ecim Obl pe3oHanca col-
CTBEHHOH 4acTOTH k0ye0aHuii MOCTa C 4a-
CTOTO#M wiara congar He OblIo, ¢ MOCTOM
Hudero Ol He cayumwiock. Tloatomy, me-
1y NpOYMM, IPH NPOXOXIEHUH COJAaT
no ciabeiM MOCTaM NPHHATO MNOAABATH
KOMaHay «COMTBH HOTY».

A por onwiT. [logoiny kx KakoMy-HH-
OyAb CTPYHHOMY MY3BIKAJIBHOMY HHCTDY-
MEHTY U TPOMKO KPHKHH «@»:. Kakas-TO H3
CTPYH OT30BETCs—3a3By4uT. Ta H3 HUX,
KOTOpasi OKa>ke€TCH B PE3OHAHCE C 4acTo-
TOH 3TOTO 3BYKA, Oyner xosnebaTecsi CHITb-
HEE OCTAJIBHBIX CTPYH—OHA-TO M OT30BET-
Cs HA 3BYK.

Ene ogvH onbiT — ¢ masTHHKOM. Hatsuun
TOPH30HTAJIEHO HETOJICTYIO Bepeeky. IlpH-
BSDKM K HEH TOT >k€ MasfiTHHK H3 HHTH
¥ mnactwinea (puc. 42). Ilepekvnb 4epes
BEPEBKY €11l€ OJHH TaKOH K€ MasTHHK, HO
c Oonee mvuHOH HHUTKOH. JlnuHY nojse-
CKH 3TOr0 MAATHHKA MOXHO M3MEHATD,
NOJTATMBAN PYKOH CBOOOIHBIH KOHEL HUT-
xu. TlpuBenn MasTHUK B KonebaTenbHOE
meixenue. I[Ipn 3TOM DEpBHIH MasTHHK
TOXE CTAHET KOoJebaThCs, HO C MEHBLIEH
aminmtynod. He ocranasnmpas koneba-
HUH BTOPOIO MAasITHUKE, IIOCTENIEHHO
YMEHBLIAH [JHHY €ro INOJABECKH — AMILTH-
Tyaa xoJjiebanuit nepBoro MasTHHKA Oyner
YBEJIMYUBATECS. B 3TOM OmBITE, WILIFOCTPH-
PYIOLIEM PE30OHAHC MEXAHHUYECKHX KoJeba-
HHi, IIEPBBIN MAATHUK SBJIAETCA NPHEMHH-
KOM KojebaHuil, BO30YKIAEMBIX BTOPHIM
masTHUKOM. [lpuumHOH, BBIHYXIAroWER
NEPBBLIH MaATHUK KOJIeOATHCH, SBIAIOTCA
MEPUONYECKHE KOJICOAHHs PACTSKKH C Ya-
CTOTOH, paBHOH wacroTe KonebaHWil BTO-
poro masTHHKA. BeiHY>XAeHHbIE KONebanus
IIEpBOTO MasiTHHKa OylyT HMETh MaKCH-

Puc. 42. OnHiT, MILTIOCTPHPYIOILHHA SIBJIEHHE pe-
30HaHCa
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MaJIbHY O aMIUIMTYy JIHIIb TOTAa, KOrmga
€ro coOCTBEHHAs 4acTOTa COBMNAAacT C Ya-
cToTOM KOnebanHuit BTOPOTO.

Taxue win nofgoOHbIE SBJIEHHSN, TOJBKO,
pasyMEeTCst, INEKTPUYECKOTO MPOHCKOKIE-
HHs, HADMroHalTCs U B KOJEeOaTenbHOM
KOHType npueMHHMKa. OT [eHCTBHS BOJIH
MHOTMX paJHOCTAHUMA B TNPHEMHON aH-
TeHHEe BO30YyXKIaroTCA TOKHM CaMBIX pas-
JIMYHBIX 4acToT. Ham >xe u3 Bcex koieba-
HUH pagMo¥acTOT HAajAO BBHIOPATH TOJBKO
HECYLYIO 4acTOTy TOH paguOCTaHIVY,
fepelail KOTOpPOH MBI XOTHM CIIyIIATh.
Jns 3Toro creayer Taxk nonodpares 4HCIO
BHTKOB KaTyLUKH W €MKOCTh KOHAEHCATOpa
KoebaTeNbHOTO KOHTYpa, YTODBI ero cob-
CTBEHH4s YacTOTa COBIAjaja C YacTOTOM
TOKa, CO34aBa€MOro B aHTEHHE pPaJIHOBOJI-
HaMH  HMHTEPECYFOIIEH  HAC  CTaHLMH.
B 3TOM Clyuae B KOHTYpE BO3HMKHYT HaW-
boJsiee crnbHBIE Konebanus ¢ HecylneH va-
CTOTOW TOH paguocTaHuvy, Ha BOJIHY KO-
TOpOHN OH HACTpOEH. ITO U €CTh HACTPOH-
K4 KOHTypa IpHEMHHKA B PE3OHAHC
¢ wactoToH mnepeparouedi cranuuu. Ilpw
3TOM CHUTHAJIBI JPYTHX CTAHIMH COBCEM HE
C/BIMIHBL WIH NPOCIYITHBAIOTCH OYE€Hb TH-
X0, TaKk Kak BO30yxgaembie MMU Koseba-
HHS B KOHTYpe OyIoyT BO MHOTO pa3 Oonee
cnabbIMH.

Takum o0Opa3oM, HacTpavBasi KOHTYD
CBOETO IEPBOTO INPHEMHHMKA B PE3OHAHC
¢ Hecymieill 4actoTrofl pagvOCTaHLMH, THI
C €ro nomMompbio kKak Obl oTOMpan, BelIE-
JIsST  KONEOaHWs 4YacTOTBI TOJIBKO 3TOM
craHnud. Yem nyuine koHTYp OynmeT Bbiue-
JIATH HyXHbIE KONEOaHUY U3 aHTEHHBI, TEM
BHILE CEJIEKTHBHOCTH INPHEMHHKA, TEM
cnabee OynyT NOMeXH CO CTOPOHBI JPYTHX
pagvoCTaHLIH.

Jo cHx mop s pacckasbipas Te€b€ O 3aMm-
KHYTOM Ko0JleOaTelbHOM KOHTYpE, T.€.
KOHTYpE, CODCTBEHHAsSt 4ACTOTa KOTOPOTO
ONpEIEAAETCA TOJBKO HMHIYKTHBHOCTBEO
KATYIIKH M €MKOCTBIO KOHJEHCAaTOopa,
obpdsyromux ero. OAHAKO BO BXOIHOM
KOHTYD NPHEMHHKA BXOJAT TAKKE aHTCHHA
H 3a3eMJIEHHE. ITO YyX€ HE 3aMKHYTHIH,
a OTKpBITHIH KONnebaTenbHbIH KOHTYD. [le-
JIO B TOM, YTO NpPOBOJ aHTEHHLL M 3EMJIA
SIBJIAIOTCA  «OOKJIamKamMu» KOHIEHcaTopa
(puc. 43), obnanaronlero HEKOTOPOI 3nek-
TPHYECKOH €MKOCTEHIO. B 3aBHCHMOCTH OT
JUIMHBI TIPOBOJI@ U BBICOTHI AHTEHHBI HAL,
3emJIeH 3Ta €MKOCTB MOXET COCTaBIISTH
HECKOJIBKO COTEeH NHkogapan. Taxoii koH-
JeHcatop Ha puc. 34,a Obul  INOKasaH
LITPUXOBEIMH NUHHSMH. HO Beab aHTEHHY
H 3€MJIF0 MOXHO paccMaTpHBATh H KakK He-
NOJIHBIH BHTOK OONbuIOH KaTyuikd. Crano



Puc. 43. AuTeHHa M 3a3eMIeHME— OTKPbIThbIil
xoNebaTeNbHblil KOHTYp

OBITh, AHTEHHA U 3a3€MJICHHE, B3ATHIC BME-
cre, obnanamoT ene U HUHAYKTHBHOCTHIO.
A eMKOCTH COBMECTHO C MHIYKTMBHOCTBHIO
obpasyror xonebarenbHbIfi KOHTYP.

Takoii KOHTYP, ABINAIOLIMIACA OTKPBITHM
KxonebaTeNbHBIM KOHTYPOM, TOXE 00Jia-
JaeT coOCTBeHHOH 4acToToi konebanuii.
Bxmioyas mMexay asTeHHOH M 3emuiei xa-
TYLUKH MHAYKTMBHOCTM M KOHJEHCATOPDHI,
MH MOXEM MW3MEHATH €ro COOCTBEHHYIO
4YacTOTy, HAClpauBaTh €ro B PE30HAHC
C YaCTOTaMM pa3HblX pagvocTtasnnuil. Kax
9TO J[ieNae€TCA Ha NpaKTHUKE, Thl YXKe
3HACLUE.

51 He olMOYycCh, ecnu ckaxy, 4TO koneba-
TEJIbHBIH KOHTYP SIBISETCH «CEPALEM» pa-
ouornpuemsuka. W He TONBKO panuo-
npueMHuka. B stom TH eme ybeaminbes.
TloaTomy eMy Sl M yOENMII MHOTO BHHMA-
HUSL

Ilepexoxy x0 BTOpPOMY 3JNE€MEHTY IpH-
€MHUKa — NETEKTOPY.

JETEKTOP WU NETEKTUPOBAHUWE

B TBOeM NEpPBOM NpPUEMHHKE pOJb JETEK-
Topa BemosHAN auoa. IlogpoOHO O ero
ycTpoiicTBe M paboTe MBI TNOTOBOPHM
B wuectoil H6ecene. Ceiluac xe JMULIL CKaxy,
4YTO OH ABNSETCHA ABYXINEKTPOJAHBIM MOJY-
MPOBOJHUKOBHIM  npubopoM, obnanaio-
MMM OJHOCTOPOHHEH  3INEKTPONMPOBOA-
HOCTBIO: XOpOLLO IPOBOAMT TOK OJIHOTO
HanpaB/ieHUs W IUIOXO—TOK obpaTHoro
Hanpasiesus. JIng npoctoTel ke oObacHe-
HMA paboThl nuoma xax aerektopa Oynmem
CYHTaTh, YTO TOK OOPAaTHOIC HamnpaBJieHUs
oH BoOOILIe HE MPOBOOUT M ABJISAETCA JUIA
HEro xak OBl U3ONATOPOM. 3TO CBOWMCTBO
IMoja wWinmocTpupyetr rpaduk, H300pa-
WeHHblit Ha puc. 44: nuon Oecnpenar-
CTBEHHO INpomnyckaeT 4epe3 cebsA Moyoxu-
TeJIbHBIE TIONYBOJNHbI NEPEMEHHOTO TOKa

4 B

M COBCEM HE MPOMNYCKaeT OTPULATENILHHE
nonyBoJHbL. OTpHLATENLHBIE TOJTYBOJHE
Iomon kax 0wl cpe3aeT. B pe3ynbTare Taxo-
ro AelcTBUA OuOJa NMEPEMEHHBIH TOK mpe-
o0OpasyeTcs B TOK IYJbCUPYIOLUMIM— TOK
OIHOTO HamnpaBJeHMs, HO M3MEHsoIuics
MO BEJIWHMHE C YACTOTOM MpPOMyCKaeMoro
yepes HEro Toka. 3ToT npechpasoba-
TEJILHBIX OPOLECC, Ha3bBaeMEIH 8binpAMae-
HUEeM nepeMerK0zZO MmoKa, NIEXUT B OCHOBE
JETEXTUPOBaHMSA MPUHATHIX PaJUOCUTHA-
TIOB.

IMocmoTpu Ha rpaduxu, Noka3aHHBIE Ha
puc. 45. OHYM WINIOCTPUPYIOT TPONECCHI,
IpoucxXosiliiue B 3Hakomoil 1ebe neTek-
TOpHOWM Lenu npocTefiiero npueMHUKA.
Ilon peficTBUEM pagvoOBONH B KOHTYpE
NMpUeMHNKa BO30yAJalOTCHd  MOOYJIMpO-
BaHHble KonebaHus pagmodacToTh (puC.
45,a). K KOHTYpy NOJAKIIOYEHA LiEMNb, CO-
~Tosuiias M3 guofia M TenedonoB. s
tofi uenu kxonebaTenbHbIH KOHTYp fB-
NAETCA MCTOYHUKOM TIEPEMEHHOIO TOKAa
pamuodactoThl. [lockonexy Ouoa mnpomy-
CKaeT TOK TOJIBKO OIHOI'O HANpPABJICHHUS,
TO MOOYJMpOBaHHKIE KoNeOaHua paauoya-
CTOTHI, NOCTYMNAIOIKE B €ro uenn, OynyT
UM BRITIpAMIIEHH (pUC. 45,0), 1M, roBops
UHaue, npoaerekTupoBanpl. Eciu npoeectn
LITPUXOBYIO JMHUIO, orubaroinyio Bep-
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Puc. 44. [Tuon npeobpasyer nepeMeHHBbI TOK
B MyJIbCUPYIOLUMHA
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Puc. 45. I'paduxy, wocTpupyolIne 1eTeKTH-
pOBaHHUE MOAYJMPOBAHHBIX koyebaHuil paauo-
4acTOThl
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LIMHEI BHITPAMJIEHHOTO TOKA, TO MOJyYMT-
Csl «PUCYHOK» TOKAa 3BYKOBOI# 4YacTOTH, KO-
TOpPHIM MOIYNMPOBAH TOK, NOCTYNAIOHIMA
B aHTEHHY paJMOCTAHIIMM BO BpeMsl Mepe-
Jauu.

Tok, NosyuMBLUMIICS B pe3yJibTaTe Ie-
TEKTUPOBaHUs COCTOMT M3 HMITyNbLCOB pa-
IMOYaCTOThI, AMILIUTYIBI KOTOPBIX H3Me-
HAIOTCA CO 3BYKOBOM Hacroroi. Ero mox-
HO pacCcMarpuBaTh KaK CyYMMAapHBIII TOK
M Ppa3JIOKUTh Ha JBE COCTABJIAIOIIME: BBI-
COKOHYACTOTHYIO W HM3KouacTtoTHYI0. Wx
HA3BLIBAIOT COOTBETCTBEHHO BHLICOKOYACTOT-
HOH M cocTaBnftoiied 3BYKOBOH 4HacTOTHI
nyJsCHpylolero Toka. B mpocreiilem
IpHEMHHKE COCTaBJIfIOIIaA 3BYKOBOM ua-
CTOTHI WIET 4epe3 reyieoHnl W Tpeodpa-
3yeTcsi UMM B 3BYK.

TOJIOBHOH TENE®OH

TenegoH - TpeThe, MOCIEOHEE 3BEHO MNPO-
cTeifinero NMpHEMHMKA, KOTopoe, oOpasHo
BHIPAXAafCh, «BHIAAET TOTOBYIO MPOIYK-
LMIO» —3BYK. ODTO OOWH M3 CTapeiinux
AEKTPOTEXHUHECKUX MpUOOPOB, nouTH Oe3
M3MEHEHHS] COXPaHUBIIMIA CBOM OCHOBHBIE
4YepThl A0 HAalUMX JTHEH.

Jna meTekropHBIX M MHOTHX NPOCTEi-
IIUX TPAH3UCTOPHBIX MPHEMHMKOB HCTIOJb-
3yIOT TOJIOBHBIE TeNedOHbl, HAMPUMED TH-
noB TOH-1, TI'-1, TA-4. 3to nBa nocrue-
JOBA1€JIbHO  COCOUHEHHBIX  TenedoHa,
yepXUBaIoOIIUXCsl Ha oroJjioBbe. OTBep-

Nensicwese
HAXDHPYHU Y Y

Membpaka

Puc. 46. YCTpoHCTBO 3NEKTPOMATHMTHOIO Te-
Jedona
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HEM KPBIILIKY OAHOTO W3 TeJie(hOHOB (pHuC.
46.a). Tlon Hero HAXOOMTCS Kpyrias xe-
craHas  nnacTuHKa—memOpasa.  CusB
OCTOPOXHO MeMOpaHy, MH yBUJIUM JIBE Ka-
TYIHKH, HACAXEHHLIC HA TIOJIOCHBIE HAKO-
HEYHUKW IOCTOSIHHOIrO MArHuTa, BIIPECCO-
BaHHOro B Kopmyc. KaTyinku coenuHeHbl
NocnefoBaTeNIbHO, 8 KPAaWHUE BHIBOJBI MX
NpUIasiHEL K CTEPXKEHbKAM, K KOTOPbIM
C HapyXHOi CTOpOHBI NMpPH MNOMOLIN 3a-
HUMHBIX BMHTOB  [OIKIIOYEH  LUHYP
C OIJHOMOJIFOCHBIMH ILITEINCETTbHEIMM BHJI-
KaMHu.

Kak pa6oraer renedpos? Membpasa, co-
3gaiopias  3BYK, HAXOOMTCsl BO3JiE IIO-
JIIOCHBIX HAKOHEYHHKOB MArHHUTA M OMU-
paerca Ha Oopruku xopmyca (puc. 46,0).
Ilog pedicrBuemM noJjis MAarsHWTa OHA HeE-
MHOro mnporubaercss B CEpeluHE, HO He
MPUKACAETC K [OJIFOCHBIM HAKOHEYHMKAM
MarHura (sa puc. 46,0—cruiomHas MHus).
Korma uepes xatyuiku TenedoHa Teder
TOK, OH CO3[1a€T BOKPYI KAaTYIIEK MATHHUT-
HOE M0JI€, KOTOpOE B3aUMOJEHCTBYET € MO-
JIeM mnocTtosiHHOro maraurta. Cumna 3roro
€IMHOTO MArHMUTHOTO TOJIs, a 3HAYMT,
M CWia TpuTsxeHus MemOpanel K Tno-
JIOCHLIM HAKOHEYHMKAM 3aBMCUT OT Ha-
MpaBJieHUs TOka B karyiikax. [lpu omHOM
HaTIpaBJICHUM, KOrJa HanpaBjieHUsl mar-
HUTHBIX CHJIOBBIX JIMHMIA KaTyLIEK M mMar-
HHTA COBMANAalOT M MX NOJNS CKJIAgbIBAIOT-
cs, MeMmOpaHa CWIBHEE nNPHUTArUBAETCS
K [oiocam marHura (Ha puc. 46,06— Hux-
HAAs TpuXxopas nuaus). Ilpu gpyrom Ha-
[PaBJICHMM TOKA CWIOBLIE JIMHHUM KATYILEK
M MarHMra HampasJIEHEI BCTpEe4YHO H obuiee
MoJie CTAHOBUTCH crabee, Yem nojie Marsu-
Ta. B 3TOM Ciyuae memOpaHna cnabee npm-
TATMBAETCA MNONKCHBIMH HAKOHECYHUKAMH
M, BBIMPAMIISSACH, HECKOJIBKO yIaIsieTcsl OT
HUX (puc. 46,0— BepxHss LUTpUXOBas Jiu-
Hus). Ecnu depes katyniku tenedosa npo-
MycKaTh NEpEeMEHHBII TOK 3BYKOBOW 4a-
CTOTHL, CYMMApHOE€ MAarHUTHOE MOJIE CTa-
HET TO YCWIMBAThC, TO ocnabnarncs,
a wmembOpana OyneT TO npubIMXaThCA
K MOJNIIOCHHIM HAKOHEYHMKAM MArHUTa, TO
OTXOIOMTh OT HMX, T.€. koJjiebaThcs C 4a-
croroii Toka. Konebnsce, MemGpana cos-
JACT B OKPYXaIlOLIEM MNPOCTPAaHCTBE 3BY-
KOBbIE BOJIHBL

C nepBoro B3rnifjia MOXET [IOKA3aThCA,
4YTO NOCTOSAHHBIA MAarHUT B TenedoHE HE
HYXEH: KAaTYIIKM MOXHO HaJIeTh HA JKeJie3-
HYI0 HeHamarsuyeHHylo noaxosky. Ho 3ro
He Tak. U BOT nouemy. XKenesznas nomkos-
Ka, HAMar HMYuBaeMasl TOJIbKO TOKOM B Ka-
TylUKax, Oyner NpuTAruBaThL MeMOpaHy
HE3aBUCMMO OT TOTO, MIET NI TOK Hepes



KaTYIIKyd B OJJHOM HalpasjeHHH MM IpY-
TOM. 3Ha4YuT, 32 OOMH NEepHol NEPEMEHHO-
ro Toka MeMmOpaHa NPUTSHETCS BO Bpems
MEPBOTO MOJNyNEpHONa, OTOMIET OT HEro
¥ el pa3 NPHUTSHETCA BO BpeMsl BTOPOTO
MOJIYNIEpHOAa, T.€. Ha OIMH NEPHOI Iepe-
MeHHOro ToXa (puc. 47,a) oHa cnejaeT aBa
xonebanus (puc. 47,0). Ecmm, Hanpumep,
yacrota Toxa 500 ', To memOpana Tene-
¢dona 3a 1 ¢ caenaer S00-2 = 1000 xoneba-
HHUIf M TOH 3ByKa MCKa3zuTcsi—OyleTr BOBoOe
puille. Bpsn jM Hac yCTpoMT TakoM Tene-
don.

C NOCTOSHHBIM JX€ MarguToM Jeno o0-
CTOMT UHAYe: TPH OJHOM IOJIyIIEpHOOE
MPOMCXOONUT YCHJIEHHE MAarHMTHOIO IIO-
JIsl— YXe NPUTSHyTasi MemOpaHa NpOrHeTCs
ewe Oouplie; mpH OPYIOM TIONYIEPHOAE
none ocinabeBaer u MemOpaHa, BhIIPS-
MIASCE, OTXOOMT [A&JblUe OT TOJIOCOB
marauta. Takum obpazom, NpH HaJINYHH
MOCTOSIHHOTO MarsuTa MemOpaHa 3a OJMH
MEPHO MEPEMEHHOTO TOKA [IENIaeT TOJIBKO
oaHO xonebanme (puc. 47,B) U TenehoH HE
uCcKaxxaeT 3BYK. I1oCTOsHHEBI! MAarsuT, Kpo-
ME€ TOro, IOBBIAET IPOMKOCTh 3BYYaHHS
TenedoHa.

Tenepr pa3bepeM Takoil BOTIPOC: 3aYeM
napaJijie/IbHO TOJIOBHBIM TenedoHaM Ioj-
KJII04aroT ONOKMpOBOYHBIM KOHZEHCATOP?
Kaxkoga ero pone?

Dnexrpudeckas eMKOCTb OJIOKHPOBOYHO-
o KOHACHCATOpa TaKOBa, YTO 4Yepe3 HEero
cBOOOIHO MpOXOmST TOKHM BBICOKOH wa-
CTOTHl, @ TOKaM 3BYKOBOH 4YacTOTbl OH
OKa3LBaeT 3HAYMTEJIBLHOE COMPOTHBIICHHE.
Tenedonsl, HaoOOpPOT, XOPOLIO MNpPOIy-
CKalOT TOKHM 3BYKOBOM YaCTOTHI M OKa3bl-
BaIOT OOJNBIIOE CONMPOTHBJIEHHE TOKaM BbI-
coko#t yacrorel. Ha 3TOM y4YacTke neTek-

00Ho x0780QHUE
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5 X | fba xonebanus
« Puc. 47. T'paduxy,
3 | M TUIOCTPHPYIOLIK €
S pabory  resedona:
° a —IIEpeMEHHBIH TOK
S ; 6-6
S B Tesedone; 6—6e3
< | 000 xonebanue HOCTORHHOTO  Mar-
b _HMTa; B-C  IO-
] CTOSHHBIM  MarHd-
TOM

Puc. 48. B Touke a ne-
TEKTOPHOM LEIIM COCTa-
BIISIOLIME MYJILCHPYIO-

WEro TOKa pa3fesisior- Pt
cs, a B Touke O coenmm- * ya
HAIOTCH

G [ a&

TOPHOHM IleNH BBICOKOYACTOTHBLIN IyJILCH-
pyrowuii TOk paspgensercs (Ha puc. 48—B
TOYKE &) Ha COCTaBJISIOLINE, KOTOPLIEC [a-
Jee MAYT: BBICOKOYAcTOTHasi—uepe3 Ouo-
xupoBousblil kxoHpercatop Cg, a cocrae-
NSOIAas 3BYKOBOM YacTOTHI—4epe3 Telie-
¢orbl B, 3aTeM cocTraBnsOlME Ccoeldu-
HA0TCA (Ha puc. 48—B Touke O) M nasee
ONATH MOYT BMECTE.

Hasnayernue O00KMPOBOYHOTO KOHICH-
caTopa MOXHO OOBACHMTH eure Tak. Tee-
¢$oH H3-3a HHEPTHOCTH MEMOpaHBl HE MO-
KeT OT3HBATBCH Ha KaXIplil BBICOKOYA-
CTOTHBIH MMIIYJIbC TOKa B JETEKTOPHOHN
neny. 3Ha4uT, 4ToOBl Tenmedon pabota,
HAaJ0 KaK-TO «CTNAguTh»  BBICOKOYa-
CTOTHHE HMMIYJIbChI, «3aNOJIHUTB» IPO-
BaJIBl TOKa MEXIy HUMH. JTa 3amaya u pe-
IIAETCS C IMOMOIMIBIK OJOKMPOBOYHOIO
KOHZIEHCaTopa cneayoomuMm obpaszom. Ot-
JENbHBbIE BBICOKOYACTOTHBIE MMITYNIBCHL 3a-
PSXAIOT KOHICHCATOP. B MOMEHTEL Mexay
MMIIyJIbCaM#  KOHIEHCATOp pa3psiKaeTcs
Yepes TeledoH, 3anoNHAsT TakuM obpa3zom
«WIpOBAIBED» MEXIY HUMIyJIsCaMH. B pe-
3yJBTaTe Yepe3 TeJeoH UIET TOK OLHOTO
HaIpaBJIeHNs, HO U3MEHSIOIMIACA 11O BEJIH-
YUHE CO 3BYKOBOM 4YacTOTOH, KOTOPBLIH
¥ npeobpasyeTcss UM B 3BYK.

Eme xopoye o ponm OJIOKMPOBOYHOTO
KOHICHCAaTOpa MOXHO CKa3aTk TaK: OH
GHUIBTPyeT CUrHal 3ByKOBOM 4acTOTHI, Bbl-
[IENIEHHBIN IHOJIOM, T.€. «OYHINAET» €ro OT
COCTaBJIAIOLIEN PananoYacTOThL

ITouemy e neTeKTOPHBIH OIpHEMHHK pa-
6oTan BO BpeMs CamoOro [E€PBOIO ONBITa
(cMm. puc. 29), korga OJIOKHPOBOYHOIO KOH-
nescatopa He Oputo? Ero xomnescupoba-
J1a EMKOCTb, COCPEIOTOYEHHAS MEXTY IPO-
BOJAMH IIIHYPa M BUTKaMM KaTYIIEK Tele-
¢doroB. Ho 3Ta eMKOCTH 3HAYMTENIBHO
MEHBIIIE eMKOCTH CIENHATBHO MOAKII0Yae-
MOroO KOHJeHcaTopa. B 3ToMm cnydae TOK
yepe3 OETeKTOp OyneT MeHbIIMM, 9€M IIPH
HaJIMIMK OJIOKHPOBOYHOI'O KOHEHCATOpA,
M nepenaya criellHa cnabee. 3To ocoben-
HO 3aMeTHO INpH IIPHEME OTOAJIEHHBIX
CTaHIMH.
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KayectBo padoTh! TenedoHa OLEHHBAIOT
[JIaBHLIM 0Dpa3oM C TOYKH 3pEHHA €ero
4yBCTBMTEJILHOCTH — CIIOCOOHOCTH ~ pearu-
poBaTh Ha ciabblie KoJeOaHHA 3NeKTpuye-
ckoro Toka. UYem crnabee konebGaHuA, Ha
KOTOpHE OT3BIBaeTCA TeNe(oH, TeM BHILIE
€ro YyBCTBHTEJILHOCTD.

UyBCTBUTENBHOCTE  TelieoHa 3aBHCHT
OT YMCJIA BUTKOB B €r0 KaTyLIKax M Kadye-
crBa MarguTa. Jlpa tenedoHa C COBEpIlEH-
HO OINWHAKOBEIMH MarHMTaMmM, HO C Ka-
TYLIKaMH, COIEpPXallUMH HEOJHHAKOBOE
YUC/IO BHTKOB, Pa3NTMYHEI MO YyBCTBHMTENB-
HOCTH. Jlydineil 4yBCTBHTEJILHOCTRIO Oy et
o0nanaTe TOT M3 HUX, B KOTOPOM HCIOJNb-
30BaHbl KATYIIKH C OONBIINM YHCIIOM BHT-
KOB. UyBCTBHTEJBHOCTE TenedoHa 3aBHCHT
TaKke OT MOJIOKEHHA MeMOpaHbl OTHOCH-
TEJILHO TOJIIOCHBIX HAKOHEYHMKOB MarHu-
Ta. Hanny4ias 4yBCTBHTEIBHOCTE €ro Oy-
JgeT B TOM CJydae, Korga MemOpana
HAXOOHTCH O4YEeHBb OJM3KO K NOJOCHBIM Ha-
KOHEYHHMKaM, HO, BUOpHpY#, He IpHKacaer-
cid K HUM.

TenedpoHR NPUHATO TNOOpA3neNATh Ha
BLICOKOOMHBIE ~C OOJIBILIMM YHCJIOM BHT-
KOB B KaTyIlIKax, ¥ HH3KOOMHBIE—C OTHO-
CHTEIBHO HeOONBIHMM YHCJIOM  BHTKOB.
Jns neTeKTOpHOro NPHEMHHKA NPHIOOHBI
TOJIBKO BHICOKOOMHEIE Tenedonbl. Katym-
ki xaxuaoro tenedpona tuna TOH-1, nHa-
MpHUMeEp, HAMOTaHbI 3MAJIMPOBAHHBIM [IPO-
pogoMm ToymumHOW 0,06 MM W MMEIOT no
4000 ButkoB. MIX conpoTHBiieHHE NOCTOAH-
HOMY TOKy okoyio 2200 Om. It10 umcno,
Xapakrepu3yloliee TeJe(oHbl, BILITAMIIO-
BaHO Ha MX Kopmycax. [lockonbKy aBa Te-
sieoHa COENHHEHBI NOCAENOBAaTENBHO, HX
ob1uee CoOmpoTHB/IEHHE NTOCTOHHOMY TOKY
cocrasiser 4400 Om. ConpoTHBJIEHHE TO-
CTOSHHOMY TOKY HM3KOOMHBIX TeNe(OHOB,
Hanpumep Tuma TA-56, moxer ObIThb
50-60 OM. HuskoomHble TenedoHBI MOXK-
HO WCIIONB30BaTh [UJIA HEKOTOPLIX TPaH3H-
CTOpPHBIX NPHEMHHKOB,

Kax npoBepHTh MCIPABHOCTE H YyBCTBH-
TEJIBLHOCTH TONOBHBIX TenedonoB? Ilpu-

*MH MX K ymam. CMoym ciroHOH 1uTen-
CeNbHBIE BIWJIKH Ha KOHLE IIHYpa, a 3aTeM
KOCHHMCb MIMH OpYr HApyra—B TesedoHax
JoKeH OBITH CIBNIEH ClaObii wIeuoK.
Yem cunpHee 3TOT LIEAYOK, TEM YYBCTBH-
TenbHee Tejedonbl. lilenykn nomywaroTcs
NMOTOMY, YTO CMOYECHHBIH KOHTAKT MEXIY
METAJNIMYECKHMHM BWJIKAMH [IPEICTAB/IACT
coboif oYeHb cnalblif UCTOYHHK TOKA.

I'pybo npoeepute TENeHOHEI MOMKHO
C nomowpl Oatapenm A/ KapMaHHOTO
anekTpnyeckoro ¢onapuka. Ilpu nonxiro-
yeHMH TeyieOHOB K DaTtapee M OTKIIIOYe-
HHHM OT Hee NOJDKHBI OBITEH CIBIIIHBI Pe3Kue
wmenyxku. Ecnu wmenykoB HeT, 3HAYMT, rie-
TO B KaTylIKax WM IIHype HMEETCs
oOpbIB MM ILIOXOW KOHTAKT.

F’POMKHWI PAIVONPUEM

MoHOCTE  3NEKTpUYECKUX  KoseDaHui,
BO30Y»IarOMXCA B KOHTYPE INPHEMHMKA,
oueHb Masa. Ee jocratoyso OwIBaeT TONB-
KO Ojif paboThl TaKOro 4yBCTBHMTEJIBHOTO
npudopa, KakuM SBJISETCA 3NEKTpOMar-
HWTHBIH TenedoH. JIMIp B MCKJIIOYM-
TEJBHBIX CJyYasX, KoOria panuoCTaHUMA
HaXOIMTCA HEMOINAJIeKy OT MecTa IpHeMa,
Ha BEIXOJE JETEKTOPHOrO MPHEMHHKA MO-
*eT paboTath abOHEHTCKMH (pagnoTpasc-
TAUMOHHBIH) rpOMKOroBopHTeNb. B 0OEI-
YHBIX XK€ YCJIOBMAX I'DOMKHH panHOnpHeM
BO3MOMEH TOJBKO TpPH YCHJIEHHM CHrHa-
JIOB paJHOCTaHIWH, A1 Yero MCIONEB3YIOT
TPAH3UCTOPb], MHTErPAJIBHBIE MHKPOCXEMBI
WIH 3JJEKTPOHHBIE JIaMIIbL.

Painnyaror ycuaumesu paduouacmomu
(YPUY) u ycuaumesu 3sykosoit uacmomvl
(Y34). Kak roBOopuT CaMO Ha3BaHHE,
MEepBEIE M3 HUX NMPHMEHSAIOT AJI YCHJICHHS
MOMYJIHPOBAaHHBIX CHIHAJIOB paaNoOCTaH-
nMi, T.€. o Toro, Kak OoHM OyIoyT mpone-
TEKTHPOBAHbLl, @ BTOpPLIE—IJIS YCHJICHWMSA
CHTHAJIOB 3BYKOBOH YacToThl, T.€. HOCIE
aerextopa. Ecin mexay konebaTenbHbiM
KOHTYPOM H JETEKTOPOM BKJIFOUHMTEL YCH-
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Puc. 49. CtpyxTypHas cxeMa npHeMHHKa MPAMOTO YCHJIEHNS, oGecrneynBaroliero rpoMKuii paado-

TIpHEM
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nutens PY, a mocne perexkTopa-—ycHiu-
Tenk 34, TOrma BHIXOZHBIM 3JIEMEHTOM
npHeMHHKa MOXeT ObITh Donee MOLIHBIN,
yem Tenedon, mpeobpazoatenes koreba-
HUIi 3ByKOBOH 4acTOTH! B 3BYK — AMHAMMYE~
CKasi roJIOBKa rPOMKOrOBOPHTENSL.
CrpykTypHas cxemMa Takoro npHeMHUKa
noka3aHa Ha puc. 49. @yHKIMH BXOIHOTO
KoneDaTeNbHOrCO  KOHTypa, JieTeKTopa
M AMHaMHYecko#t ronoekH B rpomkoroso-
PMTENA B 3TOM TNPHEMHHKE TAKHME K€, KaK
¥ QYHKIHM AHAJNIOTWYHBIX HM 3JICMEHTOB
JETEKTOpHOrO NpuemHHKa. TONeko 3p1eck
nocine petexktopa  JeiicTByior  Oomee
MoLLHbIe Konebanus 3BYKOBOM 4acCTOTHI,
KOTOpPLIE K TOMY € JONOJHMTENBHO YCH-
nusaetr ycuwnutens 3Y. Ilonmywwics pa-
nuoannapar, obecneunBaromMii rPOMKHI
pajiionpHeM, B TOM 4HCIIE OTHANIEBHBIX
BELIATEILHBIX  CcTaHimil.  YyBCTBHTENB-
HOCTB TAaKOro MpHEMHHKa BO MHOro pas
BBIIE YYBCTBUTENBHOCTH NETEKTOPHOrO.
B npHemHuke Takoit CTPYKTYpHI NMpOMC-
XOOMT TOJNBKO OOHO Npeobpa3oBaHWE KO-
nebaHuii pagno4acToThl— NETEKTHPOBAHKE.
Jo metextopa crout ycwimtens PY, a 3a
nerektopoM- yeunutenes 3Y. Ilpuemuuky,
B KOTOPBIX IPOMCXOAMT TONBKO TaKoE
npeobpa3oBanue NPUHATOrQ CHrHaja, Ha-

3LIBAKOT NpUeMRUKAMU NPAMOZO YCUAEHUA.
MX xapaxTepu3yloT yCJIoBHO#H (GopMyIIOi,
B KOTOpo#H peTexTop 0003HaYaloT JNATHH-
cxoii Oyxeoit V, 4ncio xackagoB yCuJIeHHs
Konebanmii  panuoOYacTOTHl  YKa3wIBAIOT
mubpoit, crosieil mnepen 3toii  OykBOii,
YHUCNIO KACKA/IOB yCUJIEHUA KoNeOaHuii 3By-
KOBOHM YactoTel—-ndpoit rmnocne 3Tol
Oyxeel. Tak, Hampumep, B NPHEMHHKE
1-V-1 kpome peTexkTopa €cTh OAMH Kackan
yCcUJIeHus xonebanui  pagHOYacTOTHI
¥ OIMH KackaJi ycuieHus kxoneDaHuil 3BY-
KOBOHM 4acCTOTHIL

B npoCTHX TpPaH3MCTOPHLEIX FJIM JiaM-
NOBBIX NMPHEMHWKAX MOXET He OLITH ycu-
nuteneit PY, wm 3Y. A B Gonee
CNOXHbIX... Brnipouem, He Oynem 3aberatep
Briepen. PasroBop o0 3tom ewme Oynmer.

*

ITpuemnux npamozo0 ycusenuna 6ydem
mMeouM CAe0yHUM 3IMANOM 8 0C60eHUU pa-
ouonpuemnoii annapamypei. Ho npemcoe
HA00 no2ayboe «OKYHYMbCA» 6 3INemeH-
Mapryo 31eKMPOMmMeXHUKY U €€ 3aKOHEL, No-
FHAKOMUMBEA € ycmpoticméom u pabomoil
Hekonopwix Oemaneii u npubopos, bes xko-
MOpbIX HeMBICAUM 2POMKuii  paduonpuem.



BECEJIA TISITAS

SKCKYPCUA B DJIEKTPO-
TEXHUKY

Paccrazvigan 6 npedwioywux becedax ob
UCMopuY 31eKmpo- U paduomexHuKu, 0 Cyuy-
HoCmu paduonepedayu u pabome npuemHu-
Kd, A O0BXO0UACA AUWb NOBEPXHOCMHBIM
obBACHeHUeM mex UAU UHBIX IMeKmplde-
CKUX fgaenuil, npubezasi K anAA0ZUAM, NPU-
mepam. [la u maoil npuemHux cocmoaa ece-
20 U3 HECKOAbKUX Oemadeii.

Hasvheiiwee 3naxomemso ¢ paduomex-
HUKOU, MOHMaMC 6onee CAONCHBIX paduo-
mexHuYyeckux npubopoe u ycmpoicme no-
mpebyrom bosee WUpOKUX 3IHAHUN I1eKmpo-
MEXHUKU U HEKOMOPHIX 3GKOHOB ee, YMeHUR
paccuumvieame xoms ' 66l npocmbie  3aeK-
mpuueckue yenu. Kpome mozo, mefe npu-
demca umemb 0ea0 C HOBBIMU, NOKA uUMO
He3HAKOMbBIMY  Oemaasimu u  npubopamu,
ycmpoiicmgo u npunyun pabomel KOmopuix
Haoo suame. Ilosmomy a npediazawo mebe
8 Imoil bGecede cosepuiumy C80e06paznyIo
«IKCKYpCUio» 8 3AeKmpomexHuKy.

DJIEKTPUYECKU TOK M ErO
OLIEHKA

Jlo cux nop, XapakTepusys KOJHYeCTBEH-

HOE 3HAYEHHME JJIEKTPUYECKOTO  TOKA,
Sl MHOr[a MONb30BaJICH TAKOH TEPMMHOIO-
rHefi, xak, HampuMmep, <«Maiblif  TOK»,
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«bonelioii Tok». Ha nepBeix mopax Takas
OlleHKa TOKa Kak-To ycrpauBajia 1e0s, HO
OHA COBEPLUCHHO HEMPUrofHA UIf Xapak-
TEPUCTHKH TOKA C TOYKH 3peHHsl paboTH,
KOTOPYIO OH MOXET BBINOJIHAT.

Korna Mel roBopum o pabote Toka, nop
3TUM TNOAPa3yMEBAaeM, HTO €ro JHEPrHs
npeobOpa3yercs B kakoi-mubo uHOH BMI
JHEPrUM: TEIUIO, CBET, XMMMHYECKYIO UM
MeXaHUYeCKy1o 3Heprmo. Yem Oombllie no-
TOK 3JNEKTPOHOB, TEM 3HAYUTENBHEE TOK
u ero pabora. MiHOrDma roBopsr, «cuna To-
ka» Wi npocro «rok». Taxum obpasom,
CJIOBO «TOK» uMeeT nBa 3HadyeHus. OHO
0b03HauaeT caMO ABJICHHE IBMMKECHUS K-
TPUYECKUX 3apS0B B MPOBOOHMKE, a TakK-
XE CNYXHUT OLECHKON KONMYECTBA 3MEKTPH-
4eCcTBa, NPOXOOALLEro IO IPOBOIHHKY.

Tox (uiu cwily ToOKa) OLEHHBAIOT YHC-
JIOM 3NIEKTPOHOB, NPOXOASIUX MO MNpo-
BOAHMKY B TedeHue 1 c. Yucsio ero orpom-
HO. Uepe3 HUTH Hakajla ropsileil nammnod-
KU SJIEKTPHYECKOrO xapmasHOro ¢osHapm-
K4, HanpuMeEp, EXECEKYHOHO MPOXOIUT
oxono 2000000000000000000 3nexTpo-
HOB. Brionne moHATHO, 4TO XapaxTepu3o-
BaTh TOK KOJIMMECTBOM O3JIEKTPOHOB He-
ynoOHO, Tak Kak DpULLUIOCH OBl HMMETh
Ieno ¢ oueHb GonplIMMH YucnaMu. 3a eau-
HMIY 3JIEKTPHYECKOTO TOKA IPUHAT amrmep
(coxpamesno muuyr A). Tak ee naszBaau
B 4ecTh (ppaHIly3CKoro ¢u3MKa M MaTemMa-
THka A. Amnepa (1775 1836 rr.), usyuas-
LIEro 3aKOHbl MEXaHMYECKOTO B3aMMOLEH-
CTBHS TMpPOBOIAHHMKOB C TOKOM H JpYrHe
anekTpuyeckue siBnedus. Tox 1 A-3To Tok
TAKOTO 3HAYEHUS, NIPH KOTOPOM Hepe3 no-
nepe4yHoe ceyeHne nMpoBoaHuka 3a 1 ¢ npo-
xomutr  6250000000000000000 3nexTpo-
HOB.

B MaTeMaTHuYeCKMX BBIPaXeHHSX TOK
obo3uayaror naturckoff OykBoit I wunm
i (uuraercs «m»). Hanpumep, mumyt: I =
=2 A umn 1=05 A.

Hapsny ¢ amnepom npumensiotr Oonee
MeEJIKHE EIMHUIB CHIIB TOKA: MUILTHAMIIED
(muinyt MA), paBabid 0,001 A, 1 Mukpoam-
nep (muuyr wmkA), paBswii 0,000001 A,
unu 0,001 MA. CnenoBarensso, | A paBeH
1000 MA unu 1000000 MkA.

Ipubopwl, cnyxamMe AAs8 H3IMEPEHUS
TOKOB, Ha3BbIBAIOT COOTBETCTBEHHO amhep-
Mempamy, — Musmuamnepmempamu,  Mu-
Kpoamnepmempamu. VUx BKIIOYAOT B 3NEK-
TPUHYECKYIO LENb MOCIEAOBATENBHO € MO-
TpeOHUTENEeM 10Ka, T.€. B pa3phiB BHEILIHEH
nenu (puc. 50). Ha cxemax 3aru npubops
H300paxXaroT KPYXKKAMH C MPUCBOCHHHEIMH
uM OyxBamu BHYTpH: A (amnepMerp), mA
(Munnmamnepmerp) 1 pA (MUKpoammnep-



Puc. 50. AmnepmeTp (MILIMAMIIEPMETP, MH-
KpoaMIepMeTp) BKJIOYAKT B 3JEKTPMYECKYIO
LeNb MOCNeNoBaTeNlbHo ¢ noTpebutenemM Toka

MeTp), a psinoM muinyt PA, 4TO O3Ha4aeT
u3MepMTenb Toka. HMsmepurtenerbiii npu-
Oop paccuuTan Ha TOK He OONblle HEKOTO-
poro npenenbHOro JUis NAHHOrO npubopa.
Tlpubop Henk3in BKNIOYMATh B LEMNb, B KOTO-
PO TeYeT TOK, NPEBRILLIAOLINE 3TO 3HAYE-
HHE, WHAYE OH MOXET MCIOPTUTHCS.

V 1608 MOXET BO3HHKHYTbH BONPOC: KaK
OLICHUTHL TNEPEMEHHBI TOK, HaNpaBNEHHE
M BEJIMYUMHA KOTOPOrO HENPEPHBHO M3ME-
vsroren? [lepemeHHBI TOK OOBLIMHO one-
HHUBAIOT O €ro Oeficnmeyioujemy IHAUERul.
3JTO TAKOE 3HAYECHME TOKAa, KOTOpOE CO-
OTBETCTBYET NOCTOSIHHOMY TOKY, NPOM3BO-
asieMy Takyio xe paboty. HefictByromee
3HAYEHHE TIEPEMEHHOrO TOKA COCTABJIISET
npuMepHo 0,7 aMINUTYOHOFrO, T.€. MaKCH-
MATBHOFO 3HAYEHMS.

3JIEKTPUUECKOE COITPOTHBIJIE-
HUE

T'oBOps O NpOBOIHWKAX, MBI UMEEM B BH-
Ay BEIIECTBA, MATEPHAIN M NPEXIE BCEro
METaJUIbI, OTHOCHTENILHO XOPOILO INPOBO-
nsme Tok. OOHAKO HE BCe BEIECTBa, Ha-
3bIBAEMBIE POBOOHHKAMM, OIMHAKOBO XO-
POLLO MPOBOOAT 3MEKTPpUMHuECKHit TOK, T.€.
OHM, KaK rOBOPSAT, 00J1afaloT HEOJIMHAKO-
BO# npoBOAMMOCTBEIO TOKa. OOBACHSETCS
3TO TE€M, 4TO MPU CBOEM IIBMXEHMHU CBO-
GonHbIE AEKTPOHBI CTAJIKMBAIOTCA € aTO-
MamMu W MOJIEKyNlaMM BEHIECTBa, NPHUEM
B ONIHHX BELIECTBAX aTOMBI M MOJIEKYIbI
CHIIbHEE MELIAIOT JBMXXEHHIO NIEKTPOHOB,
a B Ipyrux- -mesbile. 'oBOps UHBIMU CIIO-
BaMM, OIIHH BCILECTBA OKA3bIBAIOT 3JJIEK-
TpUHECKOMY TOKY OOJblliee CONpOTHUBIE-
Hue, a Jpyrue-mesnpliee. I3 Becex marte-
pMAJIOB, LIMPOKO NPUMEHSEMBIX B 3JIEK-
TPOTEXHUKE W PaOUOTEXHHMKE, HAMMEHKILIEE
CONPOTHUBJIEHHE  INEKTPHHECKOMY  TOKY
OKa3LiBaeT Menb. [1oaToMy-TO anekTpuie-
CKUe INMpPOBOMA W HENaioT Yame BCEro M3

menu. Eme  MEHbLIee  CONpPOTHUBIIEHHE
uMeeT cepebpo, HO 3TO ONeHb Joporoil me-
Tasul. JKenezo, aroMUHUE M pa3HbIE Me-
TaAJUTHYECKUE CIUIaBBI 00J1aa0T GOJNBIIKMM
CONPOTHUBJICHUEM, T.€. XyOLIeH 3JeKTpo-
NPOBOIUMOCTBIO.

ConpoTuBnesne NpOBOOHMKA 3aBMCHT
HE TOJIBKO OT CBOMCTB €ro mMatepuana, HO
M OT pa3Mepa C€aMOro NpPOBOIHHUKA.
Toncrelif npoBooHEMK 00NaNAET MEHBILIMM
CONPOTUBJIEHHEM, HEM TOHKHMI M3 TaKoro
e MaTepuana; KOPOTKUi MPOBOIHMK MME-
€T MeHblliee CONPOTUBJICHHE, IJIWHHBIH -
Oolbliee, TaKk ke Kak LIMPOKas U KOPOT-
xasi Tpyba OKa3kIBAET MEHBLLIEE INpPENAT-
CTBME [BMXEHUIO BOIH, HYEM TOHKas
u uHHan. Kpome Toro, conporuBnesue
METAUIMYECKOrO TNPOBOMIHMKA 3aBHUCHUT OT
€ro TeMnepaTypel: YeM HIKE TEMIEpaTypa
MPOBOJIHUKA, TEM MEHBILE €ro CONpPOTH-
BJIEHHE.

3a enuHuMIly 3NEKTPHYECKOTO CONPOTH-
BrnesHun npuaar oM (muuyr OM)-no ume-
Hu Hemerkoro ¢usvka I'. Oma. Conpotu-
pnenne | OM cpaBHUTEIBLHO HeboNbllIas
3NEKTPpUYECKasl BEJIMUMHA. Takoe conpoTu-
BJICHME TOKY OKa3BbIBACT, HANpUMeEp, OT1pe-
30K MEOHOro TIpOBOIa  IHAMETPOM
0,15 MM n mouHoit | M. ConpoTuBnenue
HUTH HAKaJIa JIAMITOYKH KapMaHHOIrO 3JieK-
Tpuieckoro ¢onaps oxono 10 Om, narpe-
BATENHHOrO 3JIEMEHTA NEKTPOIUIHTKH — HE-
CKONILKO IIECATKOB oM. B pamuorexHuke
jalnle NPUXOJHUTCA UMETh AEIo ¢ OONbIIu-
MU, MEM OM HIIM HECKOJIBKO IIECATKOB OM,
conporuBsicHuaMy. CoOnpoTUBNEHUE BLICO-
KOOMHOro TtejeoHa, HanpuMep, Gonklie
2000 Om; conpoTHBIIEHME IOJIYNPOBOOHM-
KOBOFO [IMO71a, BKNIOYEHHOTO B HE NpOMy-
CKAIOLIEM TOK HANpaBJIEHUK, HECKOJIBKO
COTEH THICAY OM. 3Haclllb, KAKOE COMpPOTH-
BJICHHE 3NIEKTPUHYECKOMY TOKY OKa3hIBaeT
TBOE Teno? Ot 1000 no 20000 Om. A co-
MPOTHBIIEHHE  PE3UCTOPOB— CNEI[HAJIBHHX
netaneii, 0 KoTophbix 8 Oylly €iie roBopuTh
B 310ii Oeceie, MOTYT OHITH 10 HECKONBKHX
MWUIMOHOB OM H Oonblle. T OeTay,
KaK TH yxe 3Haellb (no puc. 33), Ha cxe-
max 0DO3HA4alOT B BUE MNPAMOYIOJILHU-
KOB.

B matemaTudeckux ¢opmMyrnax CONpOTH-
plieHue 0003HaYaroT natuHckoil OyxBoii R.
Taxyro xe OykBy craBsT M BO3Jie rpaduie-
cKkuX 0DO3HAYCHUI PE3NCTOPOB HA CXEMaX.

Jlns Bepaenus OONBIIUX CONpOTHBIIE-
HHii pe3MCTOpOB  MCTIONb3yIoT  Gonee
KpyINHbIE €OUHULILI: KMIIOOM (COKPAILIEHHO
muinyT ¥Om), paBHeiit 1000 OM, u Meraom
(coxpauresso nuuyt MOwM),  paBHBIf
1000000 OM, uu 1000 xOm.
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ConpoTHBJieHUs NPOBOIHUKOB, IJIEKTPH-
yeckHX Lienell, pe3MCTOpPOB WM OpYIUX Jie-
Taneil M3MEpHIOT crenManbHHIMM NpHOO-
paMM, MMeHyeMbiMH ommeTpamu. Ha cxe-
Max OMMETp ©OOO03HAYAIOT  KPYXKOM
¢ rpeydeckoii OykBoii  (omera) BHYTpH.

3JIEKTPUUECKOE HAITPSO)KEHUE

3a enuHUIY 3INEKTPUYECKOTO HANPSHKEHUS,
anexTporBwiymein cuisl (3C) npunsT
BonbT (B ueCcTh UTaneiHCKOro (HH3MKa
A. Boneta). B dopmynax Hanpsbkenue
obo3Hauaror Jyatuhckon OyxBoi U (um-
TaeTcsl «y»), a caMy CIUHMIY HANpsDKeE-
Hus - BoNbT —OykBoii B. Hanpumep. nu-
wyr: U=45B; U=220B. Egusuna
BOJIET XapakTEpHU3yeT HANpsHKEHNe Ha KOH-
axX NpPOBOIHUKA, YYaCTKE 3INEKTPHYECKOH
Ieny WIH MNOJIocax MCTOYHMKa Toka. Ha-
npspkeHue 1 B—3710 Takas 3nexTpuyeckas
BENIWYMHA, KOTOpas B NPOBOIHHKE CONpO-
TuBlieEMeM 1| OM co3naer TOK, DaBHbI
1 A

Bbatapes 3336J1, npenuassaueHHas s
IVIOCKOFO  KapPMaHHOTO  3NEKTPUYECKOTO
¢oHaps, Kak THl YX€ 3Ha€lllp, COCTOMT M3
TpEX 3NIEMEHTOB, COEIMHEHHBIX OCNENOBa-
TensHo. Ha 3TukeTke OaTapen MOXHO
NpoYMTaTh, 4UTO ee Hanpsbxenue 4,5 B. 3na-
YHT, HANPSHKEHUE KAXKIOTO M3 3NIEMEHTOB
Gatapen 1,5 B. Hanpsikesue ©OaTtapeu
«KpoHa» 9 B, a nHanpsixeHue 35eKTpoOCBe-
TUTENpHON ceTH MOXeT ObiTe 127 wim
220 B.

HanpsbkeHne HM3MEpAIOT 604bmMempom,
nofk/jo4as npubop ONHOMMEHHHIMH 3a-
UMaMM K MOJIFOCAM MCTOYHHMKA TOKA HIIM
napauieNbHO Y4YacTKy UeNnM, Pe3ucTopy
UM OpYroil Harpyske, Ha KOTOpoH Heob-
XOIMMO M3MEpUTH felCTByIolee Ha Hel
Hanpspkerue (puc. 51). Ha cxemax BonsT-
meTp obo3HavaroT natuHckoil Gyksoi U

Puc. 51. BonsTMeTp NOAKNIONAIOT NAPAsUIENhb-
HO Harpyske M/IM HCTOYHUKY TOKa, NMUTAKOLEro
IIEKTPHUYECKYIO [leMb
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B Kpyxke, a pagom—PU. Jlns oneskn Ha-
NpsDKEHUsT NPUMEHSTIOT M Oornee KpymHyio
€IMHULY - KUNOBONBT (muinytT kB), co-
orBercTBytonyto 1000 B, a takxke Gornee
MENKME EOUHMI(bI-- MUWUIMBOJILT  (MMILYT
MB), paBnbiii 0,001 B, u MukpoBonsT (nu-
wyt mxB), paBumii 0,001 MB. 3ti Hanps-
WEHUA MIMEPSIOT COOTBETCTBEHHO KujA0-
goavmmempamu, MUAIUBOALMMEMPAMU
H mukpososvmmempamu. Takue npuOOpEl,
KaK M BOJIETMETDBI, NOJKIIONAIOT Napajl-
JIETHHO HCTOYHHKAM TOKA WM YYaCTKAM
Lenei, Ha KOTOPBIX HAJA0 M3MEPHUTh HAmpsi-
EHUE.

BeisicHuM Tenepb, B YeM pa3Hulla MOHSI-
THI1 «HANPSHKEHUE» M <«GJIEKTPONBIKYLIAA
cunan».

OnexkTpooBuwkyllell CUIOH HA3BLIBAIOT
HanpsbkeHue, NeHCTByIoHee Mexay MoJo-
CaMH KCTOYHMKA TOKa, MOKA K HEMYy HeE
MOMIKJIIOYEHA BHELUHSIA  LeNb - HATPY3Ka,
HAMpUMEDP JIaMIOYKa HAKAJIMBAHMS WIM
pe3uctop. Kak Tonsko Oynet mogkmiodena
BHCLLIHSS NIeNb ¥ B Heil BOSHUKHET TOK, Ha-
NPSDKEHUE MEXKAYy TONIOCAMM HCTOYHMKA
TOKa cTaHeT weHblE. Tak, Hanpumep,
HOBBIH He OBIBILMH eie B ynoTpeOyeHuM
ransBaHMYeCKuil 3neMeHT mumeeT IJIC se
meree 1,5 B. Tlpu nmopxmouesun k Hemy
HATPY3KH HANPSKEHHE HA €ro INoJIocax
CTAaHOBHMTCH paBHBIM Npumepso 1,3-1,4 B.
Ilo Mepe pacxomoBaHHs 3HEPrUM INIEMEHTA
HA NUTaHHE BHEIIHEH LENMH €ro Hampshxe-
HHE MNOCTENMEHHO YMEHBLIACTCH. OJIEMEHT
CYMTAETCH pa3psAMBLLMMCS M, CJl€JOBa-
TEJIbHO, HErOAHBIM IR JAanbHEHILErO Npu-
MEHEHHUS], KOrfla HANpsHKEHHE CHMXAETCS
no 0,7 B, xors, ecnu OTKJIIOYMTHL BHELL-
HIOIO 1ens, ero 3JIC Oynet Gonbliie 3TOrO
HaNpsHKEHUS.

A KaK OLEHMBAOT NEPEMEHHOE HAMps-
wenne? Korma roBOpAT 0 NepeMeHHOM Ha-
NPSHKEHNH, HAMPHUMED O HANPHKEHUH 3JIEK-
TPOOCBETUTENILHOMH CETH, TO MMEIOT B BHIY
€ro EHCTBYIOLEE 3HAYEHHE, COCTABJIAIO-
ee NpuMeEpHO, Kak M OeHCTByrolee 3Ha-
YeHue nepemeHHoro Toka, 0,7 amnnutyn-
HOrO 3HAYEHHS HANPDKEHUS.

3AKOH OMA

Ha puc. 52 nokasala cxema 3HaKomoii Te-
Oe npocreifileii snexTpudeckoii nenu. 3JTa
3aMKHYTasl [eNb COCTOMT M3 TPEX 3JIeMEH-
TOB: MCTOYHMKA HanpsbkeHus—OaTapen
GB, notrpebuTens Toka—Harpyskm R, ko-
Topoii MoXeT ObITh, HaNpuMmep, HUTH Ha-
Kana 3JIEKTPMYECKOM IamMibl MJIM  pe3u-
CTOp, ¥ NPOBOIHMKOB, COCIUHMIOIMX MC-



1+ Puc. 52. Tpocreii-
R Trp Wan dMeKTpHYECKad
I Uems
T—

TOYHHMK HalpsXeHHs C Harpy3xoil. Mexny
MPOY¥M, €CJH 3Ty LENb [ONOJIHWTHL BHI-
KJIFOYaTesieM, TO TOJNYIHTCS TOJIHAasA CXema
KapMaHHOTO JJleKTpHyeckoro ¢oHaps.
Harpyska R, oOnaparouas omnpene-
TNEHHBIM  CONPOTHBJICHWEM,  ABJIAETCHA
y4acTKoM wend. 3HauyeHHWe TOKa Ha 3TOM
y4acrke wenM 3aBHUCHT OT JEHCTBYIOLIErO
Ha HeM HalpAXEHWA M €ro COINpPOTHBJIE-
HHUA: Yem OOJIbllle HAIPSKEHWE H MEHBILE
COIIPOTHMBJIEHHE, TeM OONBIINM TOK Oyner
UATH N0 YYaCTKy LENH. 3Ta 3aBHCHMOCTH
TOKa OT HAIpPSKEHWA W CONPOTHBIICHWS
BHIpaXKaeTcs cienyrouiei GpopmyIion:

I=U/R,

roe I-Tok, BeIpaXeHHbI# B amnepax, A;
U-—nanpsxenne B BonbkTax, B; R—comnpo-
THBJIEHHE B oMmax, OmM. UHTaercs 310 ma-
TEMAaTHYECKOE  BBIpaXeHHe TaK: MoK
8 ywacmke yenu npamMoO NpONOPYUOHAAEH
HANpANCEHUI0 Ha HeM u 0bpamno nponop-
YUOHALeH €20 CONPOMuUgAeHUIo. ITO OCHOB-
HOM 3aKOH 3NEKTPOTEXHHKH, HMEHYEMBbIH
3axkonom Oma (no ¢amunmu I'. Oma), mns
y4acrka 37eKTPHYEeCKOW LenH.

3akon OMa MOXHO 3amMcaTh €ule Tak:

U=IR um R=U/L

Hcnonk3ys 3akoH Oma, MOXKHO MO IBYM
H3BECTHBHIM 3NIEKTPHYECKHM BENMYHMHAM Y3-
HAaTh HEM3BECTHYIO TPEThIO. BOT HeCKosB-
KO IPHMEPOB NMPAKTHYECKOTO IPHMEHEHHS
3axoHa Owma.

Hepswii npumep. Ha ydacTtxe nenm,
obnaparowiem conpotuBneEneM S5 Owm,
neicteyer Hanpsxenune 25 B. Hano y3sath
3HAYEHHE TOKAa HA ITOM YYaCTKE LN

Pewenne: [ =U/R=25/5=5 A.

Bmopoii npumep. Ha y4actke uenm ne-
cTByeT Hanpsixenue 12 B, cozpabas B HeM
TOK, paBHHil 20 MA. KaxoBo coIlpoTHBie-
HHe 3TOTO y4acTKa menu?

INpexne Bcero Tok 20 MA HyXHO BEIpa-
3UTH B amnepax. Jto Oyner 0,02 A. Toraa
R = U/T=12/0,02 = 600 Om.

Tpemuii npumep. Yepes y4yacTOX LENH
conpotuBierneM 10 kOM  TedeT TOK
20 mA. KakoBo HanpsxeHue, NEHCTBYIO-
Llee Ha 3TOM Y4HacTKe Lernu?

3peck, Xak M B NPEIbIAyLIEM IPUMEpE,
TOK JOJDKeH OBITH BHIpaXEH B amMrepax
(20 mA = 0,02 A), a COINPOTHBJICHHE

B omax (10 kOm = 10000 Om). Cnenosa-
tenpHo, U =IR = 0,02- 10000 =200 B.

Ha woxone namnel HakajiHBaHus ILUIO-
CKOTO KapMaHHOro ¢oHaps BHILTAMIIOBa-
Ho: 0,28 A m 3,5 B. O uem roBOpAT 3TH
ceeneansa? O ToMm, YTO Namnoyka Oynet
HOpPMAJIBHO CBeTHTBECH Ipu TOKe 0,28 A,
KOTOpEIf O0yC/IOBIMBAETCA HAIPIKCHHEM
3,5 B. Tlonk3ysce 3akoHOM Oma, HeTpyH-
HO INOJCYMTATh, YTO HAKaJIeHHAs HHTH
NaMIIOYKM MMEeT CONpOTHBIEHHE R =
= U/ =3,5/028 = 12,5 Om.

370, MOJYEPKHBaIO, COMPOTHBJIEHHE Ha-
KaJIEHHOH HWTH JIAMIIOYKH. A COIPOTHBJIE-
HHE OCTHIBLUCH HHUTH 3HAYMTEIHLHO MEHB-
€.

3akon Oma crpasemyivB He TOJIBKO IJis
y4acrka, HoO M JUif BCEH EKTPHUYECKOI Lie-
nu. B 3Tom crnydae B 3HaueHne R mopcra-
BJISIETCH CYMMAapHO€ CONPOTHMBIIEHHE BCEX
ITIEMEHTOB MK, B TOM YHUCJIE U BHYTpEH-
Hee CONPOTHBJICHHE UCTOYHMKA Toka. On-
HAKO npu MNpOCTEHIIMX pacierax wuenew
o0BIYHO TNpeHeOperaroT CONMPOTHBIICHHEM
COEIHHMTENIBHBIX MPOBOIHHKOB H BHYTpPEH-
HHM CONMpOTHBJIEHHEM HCTOYHHMKA TOKa.
B cBsi3u ¢ 3THM mpHBeny ewe OOMH INpH-
mep. HanpsixeHHe a3neKTpOOCBETHTENIBHOMN
cetu 220 B. Kakoil Tok mnoteder B LEmM,
€CNM  CONPOTHMBJIEHHE HArpy3kKH paBHO
1000 Om? Pemenne: I=U/R =
=220/1000=0,22 A. TlpuMmepHo Tako#
TOK NOTPeOIIAET 3JIEKTPHYECKHI MasIbHUK.

Bcemu 3THME pOpMYyTIaMH, BBHITEKAIOLIN-
MH 13 3aKk0oHa Oma, MOXHO TOJNB30BATHCH
M IUIA pacueTa peneil nepeMeHHOTo TOKa,
HO TIpHM YCJIOBMH, €CIH B LEMAX HET KaTy-
LIEK MHIOYKTHBHOCTH M KOHIEHCATOPOB.

Tenepy paccMOTpUM TakO# BOMPOC: KaK
BIHSET Ha TOK PE3HUCTOp, BKIIOYaEMBIi
B LieNb [OC/ENOBATEIBLHO C HArpy3Kod Hitn
napanensHo ei?

Paszbepem Taxo#t mpumep. ¥V Hac HMmeeT-
Csl JJaMIIO4YKa OT KpPYIJIOTO 3JIEKTPHYECKOT O
¢onapsa, paccuMTaHHAas Ha HaIPsXECHHE
25B u tox 0,075 A. MoxHO M nUTaTh
3Ty namnoyky ot Gatapeu 3336J1, nayase-
Hoe HampsbkeHne xotopoil 4,5 B? Herpyn-
HO IOICYHTATh, YTO HakajleHHas HHTH
3TOH JIAMIIOYKHM HMeEET CONpOTHUBIIEHHE He-
mHOruM Oonpiie 30 Om. Ecnm xe nurtath
ee ot ceexell Oatapenm 3336J1, To uyepes
HUTh HaKajia JaMmIoykw, o 3akoHy Owma,
noiner TOK, MOYTH BIBOE NPEBBIIAIO-
i TOT TOK, Ha KOTOPHIH OHa paccyuTa-
Ha. Taxo# neperpy3xu HHTh HE BBLIEDXHT,
OHa nepexajnuTcs M paspywmrces. Ho arty
JaMIIOYKY BCe k€ MOXHO NHTaTh OT OaTa-
pev 336J1, ecnu mocaenoBaTeNbHO B IEND
BKIOYMTH [100aBOYHBIH PE3UCTOpP CONpO-
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Puc. 53. JJobaBouHblif pe3ucTOp, BKJIIOYEHHBIH
B LieNb, OIPAHMYMBAET TOK B 3TOH LEenH

rupnieEMeM 25 OM, Kax 3TO IIOKA3aHO Ha
puc. 53. B arom cnyyae oOiiee colpoTH-
BJICHHE BHELUHeH nermu OyneT paBHO OpH-
mepHo 55 Om, T1.e. 30 Om-—compoTusie-
Hue HUTH Jamnoukn H nmoc 25 Om—co-
NpoTHBIIEHHe nobaBoyHOro pesucropa R.
B menw, cnemoBaTtenpHO, IOTEYET TOK,
paBHeli puMepse 0,08 A, T.e. nmouTu Ta-
KOit e, Ha KOTOpHI paccYHTaHa HUTH Ha-
Kaja JaMIIOYKH. OITy JAMIIOYKY MOXHO
nuTaTh oT OaTaped u ¢ DoJiee BBICOKIM
HanpshKEHHEM M Jlaxke OT 3NeKTPOOCBETH-
1EeNIBHOM CEeTH, €ClM NMOomoOpaThk PEe3UCTOP
COOTBETCTBYIOILETO CONPOTHBIICHHUS.

B sToM npumepe moGaBOYHEIR PE3UCTOD
OrpaHMYMBAET TOX B LEIH OO HyXHOTO
Ham 3HaYeHus. Uem Oonellie 6yner ero co-
[IpOTHBIIEHHE, TEM MeEHBIIIE OyIeT H TOK
B uerm. B mamHOM ciyyae B nene ObuIO
BKJIIOYEHO IOCIENOBATENIBHO BA COMPOTH-
BJICHHS: CONPOTHUBJICHHE HHUTH JIAMIIOYKH
H COMpOTHBJICHUE pe3HcTOpa. A IIpu mo-
CJIeIOBAaTEIBHOM COEOMHEHUH COMPOTHBIIE-
HUil TOK OIMHAKOB BO BCEX TOYKAX LENH.
MoXHO BKTIOYATE ammOepMerp B JoOyio
IOYKY LIENH, ¥ BCIOY OH OyneT moxasel-
BATh OOHO 3HAYEHUE, JTO SBJICHHE MOXHO
CpPaBHMTH C IIOTOKOM BOMH B peke. Pycio
PEXM HA pa3JIMYHBIX YHACTKAX MOXET OBITH
IIYPOKUM HITH Y3KUM, TJIyOOKHM HIIH Mel-
xiM. OHAKO 33 ONpeneNeHHBIN IPOMEXY-
TOK BPEMEHHM Hepe3 [ONEPEYHOE CEeuCHHE
moboro ydactka pyciia pexu Bcerfa Ipo-
XOOUT OQMHAKOBOE KOJIMYECTBO BOIBL

JobaBouHHI pe3dcTop, BKIIOYAaeMBIi
B IeNb IMOCIENOBATENIFHO € HATrpY3Koi
(kax, HampuMep, Ha pHc. 53), MoxHO pac-
CMAaTpHBaTh KaK PE3NUCTOpP, «racsauiui»
YacTh HANPSKEHUS, NEHCTBYIONIEro B LEMNH.
Hanpsxenne, xoropoe racurcs poba-
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BOYHEIM DE3HCTOPOM HJIM, XaX [OBOPSAT,
majfiaeT Ha HeM, OymeT Tem OONBIIMM, YeM
OOIBIIE CONPOTHBJIEHHE 3TOTO PE3UCTOPA.
3Has TOX M CONPOTHBJIEHHE O0OaBOYHOTO
pe3ucTOpa, NMAafeHHE HANPSXKEHHs HA HEM
JIETKO MOJCYMTATE IO 3HAaKOMO# Tebe ¢op-
mysie U =IR. 3necs U—nanenue Hanpsxe-
Hus, B; I-Tox B nenu, A; R—conporuse-
HHE N00aBOYHOrO pesucropa, Om.

IIppMeHHTENBHO K HallemMy IpUMEPY
pesucrop R (pHc. 53) nmoracun u3GeITOK
HAINpPSAXKCHUA U=IR=0,08-25=2B.
OcranbHoe HanpsHXeHWe OaTaped, paBHOE
npubnmsutensHo 2,5 B, magano Ha HWUTH
JTAMIOYKH.

Heobxonumoe CONPOTHBIIEHHE PE3UCTO-
Pa MOXHO HailTu no mpyro# 3HaKoMoH Te-
6e popmyne R = U/I, roe R—uckomoe co-
IIPOTHBNICHHE [100aBOYHOTO  PE3UCTOPA,
Owm; U-sanpsixeHue, XxoTopoe HeobXxomu-
mo moracute, B; I-Tox B menu, A. s
Halllero npuMepa (puc. 53) conporupnesune

nobaBoyHOro pe3ucTopa paBHO: R =
=U/[1=2/0075227 Om. H3amensas co-
IPOTHBIIEHHME, MOXHO YMEHBIIATE MM

YBEIIMYMBATE HANpsKEHHE, KOTOpOE Ia-
naeT Ha mo0aBOYHOM PE3HCTOPE, H TAKMM
oOpa3oM peryiupoBaTe TOK B LENH.

Ho nobasounwlit pesuctop R B Takoii
LIeNTH MOXeT OBITE EPEMEHHBIM, T.€. PE3u-
CTOPOM, CONPOTHBIIEHHE KOTOPOrOo MOMKHO
U3MeHATE (puc. 54). B 3toM ciyyae c mo-
MOIIBIO JBHKKA PE3UCTOPAa MOXHO IINaB-
HO H3MEHSThH HAaNpsHXeHHe, IIOIBOINMOE
K Harpyske H, a 3HauuT, IJIaBHO peryiiv-
pOBaTh TOK, NIPOTEKalOUUH yepe3 3Ty Ha-
rpy3Ky. BxomoueHHED! TaxuM oOpazoM
MEpEeMEHHBIH PE3NCTOpP HA3BIBAIOT pPEoCTa-
ToM. C OMOIIBEIO PEOCTATOB PETYIHPYIOT
TOKH B LENSX MPUEMHUKOB M YCUIHTENCHL
Bo MHorux KuHOTeaTpaX peoCTATHL MC-
MOJNB3YIOT [Jis IIJIJABHOTO TallEHHS CBETA
B 3PHUTEJIBHOM 3aJIe.

Ecte, onHako, u npyro#i cmocod mnom-
KJIIOUYEHUS HArpy3kKH K MCTOYHHMKY TOKa
¢ M30BITOYHBIM HANPSKEHUEM —TOXKE C IO-
MOIIBIO  MEPEMEHHOTO  PE3NCTOPa, HO
BKJIIOYEHHOrO IOTEHIMOMETPOM, T.€. He-
JIMTETIEM HAINpSHKEHHS, KaK [IOKa3aHO Ha

H 2,58%0,0754

Puc. 54. Perysuposanue Toka B LENM C IIO-
MOLIBIO PEe3UCTOPA
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Puc 55 PerynupoBanue HanpsxeHUs Ha Ha-
rpy3ke R2 menu ¢ noMolUublo NEPEMEHHOrO pe-
3ucTtopa Rl

puc. 55. 3pece R1  pesucrop, BKIIOYEHHDIH
NIOTEHIIMOMEeTpOM, a R2-marpyska, xoTo-
po#t MoxeT ObITh T2 Xe JaMIIOYKa HaKa-
JIMBaHWs WUJIH KaKOW-TO Opyroi npubop.
Ha pesuctope R1 npowcxonur nanesve
HANIPSOHKEHUs UCTOYHHMKA TOKa, KOTOPOE 4a-
CTHYHO WITH IOJIHOCTBIO MOXET ObITh NO-
naHo k Harpyske R2. Korpma mBuxox pe-
3UCTOpPa HAXOOMTCS B KpailHeM HIXHEM
TIOJIOXEHUY, K Harpy3ke HanpsDKEHHE BO-
oblre He nopaercs (€cid 3TO JaMIIOuKa,
ona roperb He Oymet). Ilo Mepe nepeme-
IIIEHUA JIBHXKA pe3UcTopa BBEPX Mbl Oy-
eM TIofaBaTe Bce OoJblliee HanpsKeHHe
K Harpy3ke R2 (ecnu 310 nammouxa, ee
HUTL OyzaeT HakanuBaTecs). Korna xe nBu-
%Ok pe3ucropa R1 oxaxercs B kpailHeM
BEPXHEM TOJIOXKEHUH, K Harpy3ke R2 Oyner
NIOAHO BCE HANPSHKEHHE UCTOYHMKA TOKa
(ecnu R2-nammnouka kapMagrHoro (oHaps,
a HanpsbKkeHHE HCTOYHMKA Toka Ooblioe,
HUTH JIAMIIOYKU TNEPeropUT). MOXHO Omnbi-
THBIM IIYTEM HAWTH Takoe M[OJOXEHUE
[BHXKa TIEPEMEHHOTO pEe3UCTOpa, NMPH KO-
TOpOM K Harpy3ke OyaeT mogaHo HeoOXo-
OUMOE € HAINPHKECHUE.

ITepemeHHbIE PE3IUCTOPHL, BKJIIOYAEMble
NOTEHIHOMETPaMH, IIHPOKO HCIOJB3YIOT
IUIS peryJIMPOBaHHs TPOMKOCTH B IIpPHEM-
HUKax M ycunurensx 34.

Pesuctop MoxeT OBITH HENOCPEOCTBEH-
HO [IOOKJIIOYEH MapajlleNbHO Harpy3ke.
B TakoM crydae TOK Ha 3TOM Y4YacTKe Iie-
M Pa3BETBNACTICA M HOET OBYMS Iapaj-
JIENIHBIME IIYTAMU: depe3 100aBovHbIl pe-
3HCTOP ¥ OCHOBHYIO Harpy3ky. Hawbons-
mHid TOK OyOeT B Be1BH C HAMMEHBHINM
conpoTrBieHHeM. Cymma e TOKOB 0OeHx
BeTBeil OyneT paBHA TOKY, PACXOAYEMOMY
Ha NIUTaHHE BHEIUHEH Henm.

K napannensHOMY COEIMHEHHMIO IpHOe-
raroT B TeX Clly4asx, Korga Halno OrpaHu-
4YUTh TOK HE BO BCEil LleNH, KaK IpH TOCe-
JIOBATEJILHOM  BKJIIOYEHHH J100aBOYHOTO
pe3ucTopa, a TONBKO B KaKOM-TO Y4acTKe
ee. JlobaBo4HbIE PE3NCTOPHI IOAKIIIOYAIOT,
HATIpDUMED, [apaJUeIbHO MHIITHAMIIEpPMeE-
TpaM, 4TOOBI HMH MOXHO OBLIO H3MEDPATH
boneblive TOKK. Takue pe3UCTOpH Haswl-
BAIOT HIYHTHPYIOUIMMH WIH IHIYHTaMH.
CroBO IIYHT 03Ha4aeT «OTBETBIICHHEN.

HMHAYKTUBHOE COITPOTHUBJIEHHUE

B nenu nepeMeHHOTO TOKa Ha 3HAaYeHHE
TOKa BIIMSIET HE TOJBKO CONPOTHBIIEHHE
IIPOBOJIHWKA, BKJIIOYEHHOTO B I€Nb, HO
H ero mHAYKTHBHOCTL. IToaToMy B memnsx
NEPEMEHHOTO TOKa Pa3NH4aroT Tak Ha3bl-
BAEMOE OMHUYECKOE MIIH AKMUBHOE CONpO-
mueaeHue, onpenenseMoe CBOHCTBAMH Ma-
TepHaja NPOBOOHMKA, H UHOYKMUBHOE CO-
npomugaenue, ONPEIEIAEMOe HHIYKTHB-
HOCTBIO IpoBOaHUKA. IIpsiMo#t npoBOIHUK
obnajiaeT CpaBHUTENBHO HeOONBHION HH-
nyxTuBHocTeio. Ho ecnu 3ToT nposonnuk
CBEPHYTb B KaTYILUKYy, €r0 WHAYKTHBHOCTH
yBenuuurca. I[IpH 3ToM yBenM4MTCHS H CO-
{IPOTHBJICHUE, OKA3bIBAEMOE MM IIEPEMEH-
HOMY TOKY,~TOK B LEIH YMEHBIIUTCL
C yBeM4€HHEM YaCTOTHl TOKAa HHOYKTHB-
HO€ CONPOTHBJICHHE KATYLUIKH TOXE YBEIH-
YHBACTCIL

3anoMHH: conpomugsenue Kamyuiku uH-
OYKMUGHOCMUL NEPEMEHHOMY MOKY 803pa-
cmaem ¢ ygeauueHuem ee UHOYKMUBHOCHU
U uacmomel NpoxXodsAwje2o Nno Heti MoKaA.
3T0 CBOWCTBO KaTyIUKH HCIONB3YIOT
B Pa3NMYHBIX LENsX NPHEMHHKOB, KOTAa
TpeOyeTcs OrpaHH4YMTh TOK BBICOKOHM 4a-
CTOTHI WM BBIOENUTH KOJNeOaHUsA BLICOKOH
4acTOTbl, B BBLIIPAMHTENAX IEPEMEHHOTO
TOKA W BO MHOTHX ApPYIHX CIIy4asix, ¢ KO-
TOpHIMH Tebe NMpUIETCst MOCTOSHEO CTall-
KUBaTbCSl HA TIPAKTHKE.

Enusune#l  MEOYKTUBHOCTH  AIBNISCTCS
redpu {I'n). UunyktuBHocTeio 1Ty obna-
JaeT Takas KaTyllIKa, ¥y KOTOPO#H IIpH H3-
MEHEHNH Toka B Hel Ha | A B Teyenue 1 ¢
pasBuBacTcs J3[C caMOVMHOyKIWM, pas-
gasg | B. 3r1oi#t equHHIEd None3yoTes s
ONpElENIeHUs HMHIYKTHUBHOCTH  KaTYIIEK,
KOTOpbIE BKJIIOYAIOT B IIENH TOKOB 3BYKO-
Bo#l 4acToThl. MHOYKTHMBHOCTB KaTyLICK,
HCIIONBb3YEMBIX B KOJeOaTeNbHBIX KOHTY-
Pax, U3MepSAIOT B THICAYHBLIX JOJAX T€HPH,
Ha3bIBaeMbIX MHMrespd (MI'H), UM ewre
B ThICSIMY pa3 MEHbIIeH enuHuIEN — MUKPO-
respu (MK H).

MOIITHOCTH U PABOTA TOKA

Ha marper HMTH Hakama 3IEKTPHYECKOHR
WIH 3JIEKTPOHHOM JIaMIlbl, 3JIeKTpONasilb-
HHKa, 3NEKTPOILIHTKH WIH HHOTO rnpubopa
3aTpaduBacTCs  HEKOTOPOE  KOJIHYECTBO
IMEKTPO3HEPruH. Ty 3HEPTHIO, OTAaBac-
MYIO UCTOYHHKOM TOKa (WIH NONy4aeMyro
OT HEro Harpy3kofl} B TedeHue lc, Ha3bl-
BAIOT MOIIHOCTBIO TOKa. 3a €IOUHHUIY
MOIIHOCTH TOKa npuHAT BaTT (BT). BaTT-
3TO0 MOLUHOCTb, KOTODYIO Da3BHBAaeT IIO-
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CTOSiHHBIM TOK | A mpu HanpsokeHud 1 B.
B dopmynax MoIHOCT, TOKa 0003HAYAIOT
JnaTuHCKOM OykBo#t P (uuTaercs «mow).
DEXTPHYIECKYI0 MOLIHOCTH B BaTTax IO-
JIy4al0T YMHOXEHHEM HAIPSIKEHHUS B BOJIb-
Tax Ha TOK B amIiepax, T.€.

P=U-1.

Ecnu, Hanpumep, HCTOYHHK NOCTOSIHHO-
ro Toka HanpsbkenueM 4,5 B coznaer B ne-
mi Tox 0,1 A, To MoIHOCTL TOKa OymeT:
P=U-1=4,5-0,1=045Br. Iloap3ysch
3TO# OpMyII0#, MOXHO, Hanpumep, NOMI-
CIUTATh MOLIHOCTb, NOTPeOJIsiEMYIO JIaM-
MIOYKOM IJIOCKOTO KapMaHHOro (oHaps,
ecid 3,5 B ymHOXuUTb Ha 0,28 A. Tlonydum
oxosno 1 Br.

H3menus 3ty dopmyny Ttak: I=P/U,
MOXHO Y3HaTb TOK, NPOTEKAIOLUMi depe3
3NIEKTPHYeCKUH npubOp, €C/lIM  H3BECTHbI
norpebisiemMasi UM MOLUHOCTb W IOIBOOH-
MO€ K HeMy HampsbkeHue. Kakos, Hanpu-
Mep, TOK, HOyIIHH dYepe3 3JIeKTPHYECKHH
NasyIbHUK, €CJIH U3BECTHO, YTO IIPH Halps-
sxeHud 220 B oH noTpebinseT MOIHOCTH
40 Bt?

1= P/U =40/220 ~ 0,18 A.

Ecnyu u3BeCTHH TOK M CONPOTHBIIEHHE
LIETIH, HO HEW3BECTHO HAIPsKEHHE, MOLI-
HOCTh MOJXHO IOACYHMTAaThb IO Takod ¢op-
myne: P=I°R. Korza e u3BecTHb Ha-
NIPSDKEHHE, NEHCTBYIOLUEE B LIEMH, ¥ COIIPO-
THBJIEHHE 3TOH LENH, To JIf Ioacdera
MOILHOCTH HCIIOJIB3YIOT Takyio HopMyJty:
P = UZ/R.

Ho BarTr—cpaBEuTENbHO HeOosbiias
elnHuna mowHocTd. Korza npuxonwres
HMETh [EJI0 C 3EKTPHYECKHMH YCTPOH-
CTBaAMH, NpPHOOpaMH MM MaIlUHHAMH, IO-
TpeOJIsIOIKEMH TOKM B IECATKH, COTHH aM-
ep, UCIONBb3YIOT €IHEUIY MOLIHOCTH KH-
nosari (nmuyt xBT), pasmyio 1000 Br.
MomHOCTH 3MEeKTPOaBUraTesIel 3aBOICKHX
CTaHKOB, HallpUMep, MOTYT COCTaBiIsTh OT
HECKOJIbKUX €OHHHUI OO HECATKOB KHIO-
BaTT.

KonuyecTBeHHBIR pacxol 3JIEKTPO3HED-
THH OLIEHMBAaIOT BaTT-CEKYHIOMH, XapakKTe-
pU3YIOLLEH €OMHMLY  S3HEPIMH— IXKOYJIb.
Pacxon 3meXTpo3Heprud ONpenessioT yM-
HOXEHHEM  MOIUHOCTH, nNOTpebiseMoi
TIpHOOPOM, Ha BpeMsi €ro paboThl B CEKyH-
nax. Ecnu, Hanpumep, JIAMIIOYKa IIOCKOTO
3TIEKTPHYECKOTO HOHAPHKA (€€ MOLIHOCTD,
Kax Tbl yXe€ 3Haellb, oxkoyio 1 BT) ropena
25 ¢, 3HAYUT, PACXOd 3HEPrHH COCTaBUI
25 saTtT-cexyHa. OpHaxo BaTT-CeKyHJaa—
BEJIMYHHA oueHb Manas. IloatoMmy Ha
MPaKkTHKE MCHOJB3YIOT Oojiee  KPYIHBbIE
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€IMHHULBl pacxola 3MEKTPOIHEPrHH: BaTT-
4ac, FeKTOBATT-9aC H KHJIOBATT-YaC.

UTtoOb! pacxod 3HepTHH Obll BBIPAXXEH
B BaTT-9acax WIH KWIOBATT-4acaxX, HYXHO
COOTBETCTBEHHO MOIUHOCTL B BaTTax WIH
KHJIOBATTaX YMHOXHTDb Ha BpeMsl B dacax.
Ecnu, Hanpumep, npubop mnoTpebisier
MowHocTh 0,5 kBT B Teuenue 2 4, TO pac-
xon 3geprud cocraBuT 0,5-2=1 xBt-u;
1 xBT-4 3nepruu OynmeT Taxxe H3pacxomo-
BaH, €CJIM LeNb OyaeT norpebnsrb (WM
pacxonoBaTh) MOIUHOCTL 2 kBT B Tedenue
nonydaca, 4 xBT B TeueHue deTBEpTH daca
H T.O. JJeKTPHYECKHH CUYeTYMK, YCTaHO-
BJIEHHBIN B [IOME HJIM KBAapTHpE, II€ Tbl
XHBEIllb, YIUTBIBAET PACXOH IIEKTPOIHEP-
THH B KWJIOBATT-4acaXx. YMHOXHB IOKa3a-
HHSL CYETYHKAa Ha CTOHMOCThL 1 XBT-4
(4 xom.), TH! y3Haellb, Ha KAaKyro CYMMY H3-
PacXxoooBaHO 3HEPTHH 32 HENEJI0, MECHIl.

Ilpu paboTe C rajipbBaHHYECKHMH IJie-
MEHTaMH WM OaTapesiMH roBopsit o0 uX
3TIEKTPUYECKOH €MKOCTH B aMIlep-yacax,
KOTOpasi BBIPAXaeTCsl IPOM3BEICHHEM 3Ha-
YeHHUs Pa3psaHOro TOXa Ha JUIHTENILHOCTH
paboThl B yacax. HauyanbHas eMKocTh Oa-
Tapeu 3336J1, nanpumep 0,5 A- 4. TToacuu-
Tal: CKOJIKO BpeMEHH Oyner OaTapes He-
IIpEPLIBHO paboTaTh, €CIH pa3psXaTb €e
TokoM 028 A (Tox nammnodxu ¢oHaps)?
IlpumepHo oauH U TpHU YerBepTH 4daca. Ec-
JIM Xe 3Ty OaTapero pa3psxaThb Oonee MB-
TEHCHBHO, Hanpumep, Toxom 05 A, oHa
Oyner paboraTh MeHblIe 1 4. Takum o6pa-
30M, 3HasI eMKOCTbh TaJIbBAHHYECKOIO 3Jie-
MeHTa und OaTapew HW TOKM, IOTpe-
GrsieMble UX HAarpy3KaMH, MOXHO MOICYH-
TaTb IPUMEPHOE BPEMSsL, B T€UEHHE KOTOPO-
ro Oynyr paboTaTh 3TH XMMHYECKHE HC-
TOYHHKH TOKa.

HavanpHasi €eMKOCTb, 8 TAKXKE PEKOMEH-
OyEeMbIH paspsyIHBIH TOK HJIH COIPOTHBIIE-
HHE BHEIIHeH ILENy, onpenesiiollee pas-
PsOHBIH  TOK J3nemeHTa wnu  OaTapen,
YKa3bIBalOT WHOTJA HAa HX ITHKETKAX HIIH
B CIIPaBOYHOH JIHTEpATypE.

TPAHCPOPMALIMA ITEPEMEHHO-
o TOKA

ITepemennblit TOX BLITOOHO OTJIHYAETCS OT
IIOCTOSIHHOIO TOKa T€M, 9YTO OH XOPOLIO
noanaeTrcss  TpaHCHOPMHPOBAHHIO, T.e€.
npeoOpa3soBaHHIO TOKAa OTHOCHTEJILHO BbI-
COKOI'O HAanpsDKEHHUSI B TOK 00Jiee HU3KOIo
HanpsDKeHHs,, ¥in HaobopoT. Tpancdop-
MaToOphl NO3BOJISIIOT I€pelaBaTb Iiepe-
MCEHHBII TOK IO IIPOBOAaM Ha OoOmblixe
PAaCCTOsIHYSL C MaJILIMU MOTEPSAMH 3HEPIHH.



Jns 3TOro nepemMeHHOE HaNPSDKEHHE, BbI-
pabaTeiBaeMoe Ha 3JEKTPOCTAHLMSAX TEHeE-
paTopamu, ¢ NOMOLbI TpaHCHOPMATOPOB
MOBBLIIAKOT [0 HANPSXKEHUS B HECKOJIBLKO
COTEH ThICAY BOJILT M IIOCBHUIAIOT» 1O JIH-
HusM 3nekTponepenauu (JI3IT) B pas-
JIMYHBIX HanpabneHusx. C MOBBIILIEHHEM
HanpsokeHUs yMEHbIUAeTCs CHja TOKa
B JI3II npu onHoit u TOill Xe nepenasae-
MO¥ MOIIHOCTH, YTO W NPHBOOUT K CHIXKe-
HHIO NOTEPL H NMO3BONAECT NTPUMEHATH NPO-
BOJla MEHBIUETO CeueHUA. B ropopax
K ceslaX Ha paccTOSIHUM COTEH W ThICAY KM-
JIOMETPOB OT 3IEKTPOCTaHIMid 3TO Hanps-
XeHue MOHIKalT TpaHchopMaTopaMH 10
GoJice HU3KOrO, KOTOPHIM M TNHTai0T JIAM-
NMOYKH  OCBEICHUS,  3ICKTPOABHraTEIN
K ApYyrue 3NeKTPUYeCKUe NpUOOp.L

TpaHchopMaTOpsl LIMPOKO TPUMEHSIOT
H B paadHOTeXHMKE.

CxeMaTuHecKoe YCTPOHCTBO npocTeiiiiie-
ro TpaHchopmaTopa nokaszaHo Ha puc. 56.
OH COCTOMT U3 ABYX KaTYIHEK U3 H3OJHPO-
BAHHOTO NpPOBOJA, Ha3biBaeMbiX OOMOTKa-
MM, HACRXEHHBIX Ha MATHUTONPOBOJ, CO-
OpaHHBIf M3 TUIACTHH CHEUUAIbLHOH, Tak
Ha3biBaeMOH TpaHcPOpMaTOpPHOM CTanu.
OOMoTKH TpaHcopMatopa u3oOpa)aroT
Hd CcxeMax Tak XK€, KaK KaTyIUKH HHIYyK-
THBHOCTH, 2 MarHUTONPOBOI — IHHUEH Me-
xkny HuMH. [ledictBue TpaHcdhopMmatopa
OCHOBAHO Ha #BJICHHY 3NEKTPOMarHMTHOMR
vaaykiun. IlepemerHbit Tok, Tekylui no
oauoit M3 obMOTOK TpaHChOpMaTOpa, CO-
37a€T BOKPYr Hee MU B MarHHTONPOBOIE
NepeMEeHHOE MArHHTHOe Mone. JTo Ione
nepecekaeT BUTKH ApYrod oOMOTKN TpaHC-
dopmaTopa, HHAYLMpYS B Hell nepeMeHHoe
HanpsikeHue Toi xe gactorsl. Ecnu k 3To#
OOMOTKE NOOKJIIOYMTH Kakylo-nHbo Ha-
rpy3Ky, HanpuMep namMIly HaKanuBaHMS, TO
B IOJIyYUBILEHCS 3aMKHYTOR 1lenU NOTEYET
nepeMeHHbIfI TOK—NaMna cTaHeT TOpeTh.
OOMOTKY, K KOTOpOM NOABOUMTCH IEpe-
MEHHOE HamnpspkeHue, IpefiHa3zHaYaeMoe
s TpaHchOpPMHPOBaHUs, Ha3bIBalOT Hep-

g}

Puc. 56. TpanchopMaTOop ¢ MAarHHTONMPOBOJOM
M3 CTaym:

a—ycTpoiCTBO B YIPOLICHHOM BHAE; 6—Cxema-
THYECKOE U300paKeHUe

suyHoli, a OOMOTKY, B KOTOpO# HMHIyLU-
PYETCs NEpeMEHHOE HATPSXEHHE — 6Mopuy-
Holi.

HanpsokeHue, xOTOpoe MOJYy4acTCs Ha
KOHL@X BTOPHYHOH OOMOTKM, 3aBHCHUT OT
COOTHOLUEHUS YUCE]l BUTKOB B OOMOTKaX.
Ilpu oauHAaKOBOM YMCIlle BUTKOB Hampsixe-
HHE Ha BTOpPUYHOM OOMOTKe NpUHONM3K-
TEJIbHO PaBHO HANPSKEHUIO, NOABENEHHO-
My K nepeuqHO#l oOmoTke. Ecnu sTOopmu-
Hasi o6MOTka TpaHCOpMaTOpa CONEPXKHT
MEHBLLIEE YUCIO BUTKOB, Y€M IEpPBUYHAS,
TO M HaIIpsKCHHE €€ MEHbllUe, YeM Harps-
JKeHHE, NOABOIUMOE K IEpBUYHON OOMOT-
ke. 1 HaoGoport, ecliu BTOpHYHas o6MoTka
COOEpXUT ©oJsiblle BHTKOB, 4E€M MEPBHY-
Hasi, TO pa3BHBacMOE B HEHl HanpsykeHHe
6yner Oonplue HANPSOHKECHUS, NOJIBOJMMOrO
K NnepBUYHOI o6MoOTKe. B nepBom ciyyae
TpaHcopmatop OyaeT TIOHMXaThb, BO
BTOPOM TIIOBBILATHL IEPEMEHHOE Hamps-
JKEHHE.

HanpsokeHue, MHOYIMpYEMOE BO BTO-
puiHOI 0OMOTKE, MOXHO JOBOJILHO TOYHO
NOJCYHTATDh 10 OTHOILEHMIO YUCEST BUTKOB
o6MOTOK TpanchopMaTOpa: BO CKOJILKO
pa3 oHa umeeT Oonbluee (MMM MEHBIEE)
4HUCIO0 BUTKOB IO CPABHEHUIO C YWMCIOM
BUTKOB IEPBUYHON OOMOTKH, BO CTOJBLKO
K€ pa3 HalpshkeHUe Ha Heit OyneT Gonblie
(M1 MeHbIlE) N0 CPABHEHHIO C HAIpPsSKE-
HHEM, NMOABOAHMMBIM K IEPBHYHON OOMOT-
ke. Tak, HanpuMep, €clii olHa OOMOTKa
TpaHchopmatopa wumeer 1000 BuTKOB,
a propas 2000 BUTKOB, TO, BKIJIIOYHB IIE€p-
BYI0O OOMOTKY B CeThb NEPEMEHHOro TOKa
¢ HanpsokeHuem 220 B, Mbl nony4um BoO
BTOpo#l o6MoTke HanpsokeHue 440 B—3to
noselaroiuii Tpanchpopmarop. Ecnu ke
HanpsbkeHue 220 B noasectu k 0OMOTEKe,
umetolleit 2000 BuTkOB, TO B 0OMOTKE, CO-
Oepxaiiieit 1000 BUTKOB, Mbl NOJTYYHM Ha-
NpsKEHUE 110 B-310 MOHMXKaKOLLIUH
TpaHcopmatop. OOMOTKa, wumeroas
2000 BuTKOB, B EpBOM ciiyuae 6yJeT BTO-
pHYHOlL, 2 BO BTOPOM CJ1y4ae — NEpBUYHOM.

Ho, monb3ysck TpaHCopMaToOpoMm, TH
HE JOJKEH 3a0biBaTh O TOM, YTO MOIII-
Hocte ToKa (P=U-I), xoTopyio MoOxHO
NOJy4YMTh B LENH BTOPHYHOR OOMOTKM,
HHMKOT/]a HE MpPEBbILAET MOIIHOCTH TOKa
NnepBUYHOR OOMOTKU. 3TO 3HAYUT, YTO MO-
JIYYUTh OT BTOPUYHON OOMOTKM OOHY U TY
€ MOIIHOCTb MOXXHO, IOBBIILIAs HANpsixe-
HUE W YMCEHbLIAs TOK, JUOO norpednss ot
Hee MNOHMXEHHOE HAIPSXEHUE NPH YBenu-
4eHHOM Toke. CneloBaTenbHO, MOBbLILIAS
HAIPSXECHUE Mbl IPOUTPLIBAEM B 3HAYEHUU
TOKa, 2 BLIUTPbIBAs B 3HAYEHUH TOKa, OOs-
3aTeNLHO TIPOMTPbIBAEM B HANPSOKECHUH.
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Jns nuTaHus paguoannapatypsl OT ce-
TH MEPEMEHHOr0 TOKa 4aCTO KCHNOJIb3YIOT
TpaHchopMaTopsl € HECKOJbKHUMH BTO-
PHYHLIMM OOMOTKaMHU C pPa3jIHYHBIM HHC-
JsoM BUTKOB. C NOMOIBIO TAKUX TpaHC-
t(opMaTopoB, Ha3bIBaEMBIX CETEBLIMH, WIH
TpaHchopMaTOpaMH (IMTAHMA, NONYYaloT
HECKOJIbKO HaNpshKeHWH, MUTAIOMmMUX pas-
HbI€ LIETIH.

HaubGonbuias MOLIHOCTb TOKa, KOTOpas
MOXeT ObITh TpaHCHOPMHPOBAHA, 3aBHCHT
01 pa3Mepa MarHuTonpoBoja TpaHchop-
Matopa U AMaMeTpa nposoja, U3 KoTopo-
ro BHIINOJHeHb! 0OMOTKH. Yem Gonblie
o0beM MarHuToOnpoBoja, TeM Oonbiuas
MOIIHOCTL TOKa MOxXeT OblTh TpaHChOp-
MuporaHa. IlpaxTuyecku Xke B TpaHcdhop-
MaTope Bcerja Oecrnonie3HO  TepsieTcs
4acTh MomHocTH. ITo3ToMy MOLIHOCTBL
B LIeNM BTOpUYHON OOMOTKH (MM CyMMa
MOILIHOCTEH, MO/IydaeMBIX OT BCEX BTO-
pUYHBIX OOMOTOK) BCErla  HECKOJILKO
MEHbLIIE MOIIHOCTH, NOoTpebnsemoii nep-
BUYHOH OOMOTKOH.

Ho s3anomuu: mpancgopmamopst  no-
cmosiHHbllL Mok He mpancdopmupyom. Ec-
JI4, OJIHAKO, B NEpBUYHOH OOMOTKE TpaHC-
dopmaTopa Te4eT NyJILCUPYIOIIMI TOK, TO
BO BTOPHYHOI OOMOTKE OyIeT HMHAyLHpO-
BaTLCA IEPEMEHHOE HanpsiXkeHHe, 4acToTa
KOTOPOIO paBHAa 4HacTOTE NYJbLCAIUil TOKa
B TNepBUYHON 0OMOTKe. ITO CBOHCTBO
TpanchopMaTopa HCNONL3YETCH JUIA MH-
JYKTUBHOH CBA3M MEXIY PpasHbIMHM LIETIS-
MM, pa3ficfieHus NyJbLCHPYIOLIEro Toka Ha
€ro COCTaBIfIIOILIME U pAAa APYTrMX ueneid,
O KOTOPBIX pa3roBop OyIeT Blepenu.

Bce TpaHchopMaTOpsl CO CTabHBIMH
MarHMTONpoOBOJaMH M MarHWTONpoBOMA-
MH M3 XEJE30HUKEJICBBLIX CIUIaBOB (mep-
Manos) Ha3blBAOT HM3KOYAaCTOTHBLIMM
TpaHcOpMaTOpaMH, Tak Kak OHH MNpH-
TOJIHB! TOJILKO JUIS Npeobpa3oBaHus nepe-
MEHHOTO HanpsiKeHWs HU3KOYaCTOTHOrO
nuanasona. Ha cxemax HH3KO4aCTOTHbIE

Baa

Puc. 57. Bblcoko4acTOTHBIE TpaHCGOpMATOPhI
6e3 ceploeyHMKOB (CneBa KaTyIIKH TpaHCOp-
MaTopa ¢ 00LUMM KapKACOM; CTpaBa—KaTyIlIKH
1paHchopMaTopa Ha OTAE/bHBIX Kapkacax;
B 11IeHTpe--0003HaueHUe Ha cXxemMax)
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TpaHchopmaTopsl 0603Ha4aoT Oykpoit T,
a ux oO6MOTKH - PUMCKMMH nudpaMu.

IlpuHnun [efCTBUA BBLICOKOYACTOTHHIX
TpaHchopMaTOpPOB, NPEIHA3ZHAYAEMBIX 1S
TpaHchopmanuu xonebaHuil BLICOKOH dYa-
CTOTHI, TAKXKE OCHOBAH Ha 3JIEKTPOMATHUT-
HOM UHOYKIMH. OHH MOIYT OBITb Kak
C CepIeYHHKaMH, Tak U 0€3 CcepAeHHHKOB.
Hx o6MoTkM (KaTylUKH) pacrnonaraioT Ha
OJHOM WM pasHbIX Kapkacax, HO oGs3a-
TEeJIbHO ONU3KO ofHY K apyro# (puc. 57).
[Mpy nosBneHUM TOKa BBICOKOH YacTOTbLI
B OIHOH M3 KaTylleK BOKDYI HEE BO3HU-
KaeT ObICTPONEpEeMEHHOE MAarHUTHOE fI0JiE,
KOTOpOe MHAYLUMPYET BO BTOPOW KaTyLIKe
HanpsbkeHue Takoil ke vactorel. Kak u
B HHU3KO4YaCTOTHBLIX TpaHcopMaTopax, Ha-
NpsHKCHUE BO BTOPHYHOH KATYIIKE 3aBHCHT
OT COOTHOILCHUS YHCEN BMTKOB B KaTyll-
Kax.

Jns ycuneHus CBA3d MeXIYy KaTyLIKaMH
B BBICOKOYACTOTHBIX TpaHchopMaTOopax
KCNONB3YIOT CEPACYHUKU B BUIE CTepxHEH
WM xoner (puc. 58), npeactasnsoye co-
60#t crpeccoBaHHYIO MacCy U3 HEMETaJLIu-
4eCKUX MaTepHanos. UX Ha3wlBalOT MarHu-
TOOUINICKTPUYECKMMH WM  BbICOKOYa-
CTOTHbIMU cepaeunrkamMy. Haubonee pac-
npocTpaHeHbl (EppUTOBBLIE  CepACYHUKM.
C omHMM M3 Takux cepaeYHHKOB—Qeppu-
TOBBLIM CTEPXKHEM—Thl YK€ HUMEJ [EN0 BO
pTopoil Gecene. PeppuTOBLIE CepAEYHHK
HE TOJIbKO YCHJIUBAET CBA3b MEXJY KaTyiu-
KaMH, HO U TOBBILIAET MX UHIYKTHBHOCTD,
MO3TOMY OHHM MOTYT MME€Tb MEHbILIEC BHT-
KOB [0 CpaBHEHUIO C KaTyLUKaMM TpaHC-
dopmaTtopa 6e3 cepaeyHuka.

MarHuTOOU3INEKTPHIECKMH  CEpACIHUK
BbICOKOYACTOTHOTO TpaHcopmaTopa He-
3aBUCHMO OT €ro KOHCTPYKLMM U HOpMbI
0003Ha4Yal0T Ha CXeMaxX Tak e, KaKk Mar-
HUTONPOBOJ HHU3KOYACTOTHOTO TpaHchop-
MaTopa,- NpsIMOM JIMHHEH MEXIy KaTyll-
KaMHi, a OOMOTKH, XKaK U KaTYIUKU HHIYK-
THBHOCTH,— NaTHHCKUMH Oyksamu L.

Puc. 58. BBICOKOYACTOTHBIE TpaHCHOPMATOPbI
C MarHMTOAMIJIEKTPUIECKMMH  Cepley HUKAMHU
(cyieBa —CO CTEPXHEBLIM, CNpPaBa € KOJbLIEBBIM
(TopoMZIaNbHBIM) CEpAEYHUKOM)



PE3UCTOPHI

310 perany, noxanyif, Haubonee MHOro-
YYCIIEHHbl B MPUEMHHKAX M YCHIIMTEISX.
B TpaH3UCTOpPHOM INpUEMHHUKE CpenHeit
CNOXHOCTH, HaNpuMep, HX MOXKET ObiThb
20-25 wryk. Hcnonw3yroT xe HX mns
OrpaHHYEHUS TOKAa B IIEMNAX, JUIS CO3[aHUA
Ha OTHENbHLIX YyYacTKax Uencd mnageHui
HanpsokeHuH, /U8 pas3aeliecHUs MyJ1bCUpYIo-
11Iero TOKa Ha €ro COCTaBJISIOLIME, IS pe-
ryNHpOBaHUA TPOMKOCTH, TemMOpa 3Byka
W T.0.

Jns pe3sucTopoB CpaBHUTENLHO HeOOMb-
LIMX CONPOTUBJICHUH, PACCUHTAHHHIX Ha
TOKH B HECKOJIbKO [ECATKOB MUILIHAMIIED,
HCNOJNIL3YIOT TOHKYIO INPOBOJIOKY M3 HU-
KEJIMHA, HUXpOMa H HEKOTOPBIX OpYIuX
METAJUIHMYeCKUX  CIUIABOB. JTO  MpO6O-
AOYHBle Ppe3UCTOpnLl. [Jins  pe3HcTopos
OonbLIMX CONMPOTHUBIEHUH, PacCCIMTAHHBLIX
HA CpPaBHUTENBLHO HEOOJbLIME TOKH, HC-
fIONIL3YIOT pa3iMdHble CIUIaBbl METa/oB
W YIJepos, KOTOpble TOHKUMU CJIOSIMH Ha-
HOCAIT Ha H3OJISIHOHHBIE MAaTepHanbl. 3TH
pPE3UCTOpPLI  Ha3LIBAIOT  HEeNpPOBOAOYHbIMU
pe3ucTopaMu.

Kak mnpoBonodHele, TaKk W HENPOBO-
JIOYHBIE PE3UCTOPLl  MOryT ObITL  HO-
CMOAHHbIMU, T.€. C HEM3MEHHBIMH CONpPO-
THBJICHUSIMH, M NEpPeMeHHbIMU, CONpPOTH-
BICHHS KOTOpBLIX B Hpouecce padboThl
MOXHO M3MEHATL OT HEKOTOPBbIX MHHH-
MaJIbHBIX O HX MaKCHUMaJbHBIX 3Ha4YeHUH.

OcHoBHBbIC XapaKTEPUCTHUKW Pe3UCTOpa:
HOMHUHAJILHOE, T.€. YKa3aHHOE HA €ro Kop-
nyce CONpPOTHBJICHUE, HOMHHAJILHAS MOILI-
HOCTb paccesHUS M Haubosbliee BO3MOXK-
HOE OTKJIOHEHHE AEHCTBHTEIBLHOrO CONpo-
THBJICHUS OT HOMHHANbHOr0. MoIHOCTBIO
paccesiHUs Ha3LBAaKOT Ty Haubonbllylo
MOII[HOCTb TOKa, KOTOPYIO PE3UCTOP MO-
KET JUIMTEeNbHOE BpeMs BbIIEPXKUBATH
M pacceMBaTh B Buie Terna 6e3 ymepba
s ero pabotel. Ecnu, Hanpumep, depes
pesuctop comporupiieHdeM 100 OM Teder
1ok 0,1 A, TO OH pacceuBaeT MOUIHOCTh
1 Br. Ecnu pe3sucTop HE pacciMTaH Ha Ta-
KyI0 MOIIIHOCTb, TO OH MOXET OBbICTPO
croperb. HoMuHanbHas MOLLHOCTE pacces-
HUA—3TO, 1O CYLUECTBY, XapaKTEPUCTHKa
INEKTPUYECKON TNPOYHOCTH PE3UCTOPa.

Hama npombliineHHOCTb BbIIYCKAET MO-
CTOSIHHBIC W NEPEMEHHBbIE PE3UCTOPHI pas-
HbIX KOHCTPYKUM# M HOMMHAJIOB: OT He-
CKOJIbKMX OM [0 JEeCATKOB W COTE€H Me-
raoM. U3 nocTosiHHBIX Haubosee pacnpo-
CTpaHEHbl METAJUIOIVICHOYHBIE PE3UCTOPbI
MIJIT (MetannusosaHHbie JlakupoBaHHEIE
Tennocroiikue). KoHCTpykuus pe3ucropa

5-202

3TOro THUINA INOKa3aHa B HECKOJILKO YBEJIHU-
4eHHOM BHAEe Ha puc. 59,a. Ero ocHosolt
CNYXUT KepamHUueCKas TpyOka, Ha MOBEpX-
HOCTb KOTOPOM HaHeCeH ClO¥ CrelHaIbHO-
ro cmiasa, oOpa3yloliero TOKOIPOBOIA-
1y1o MieHky tonuuHo# 0,1 MkM. ¥ BbICO-
KOOMHBIX PE3UCTOPOB 3TOT CJIOH MOXET
umerb opMy cnupanu. Ha xoH1p! crepx-
HA C TOKONPOBOISIIKUM MOKPLITUEM Ha-
MpeccoBaHbl METAIMYECKHE  KOJINAYKH,
K KOTOpbLIM NpUBAapeHbl KOHTAKTHLIC BbI-
BOIW pe3ucTopa. Ceepxy KopIlyc pe3nucTo-

pa TOKpBHIT  BIAarocTOMkod  LBETHOU
IMAITBIO.

Pesuctopel MJIT  wm3roroensitor Ha
MOIIHOCTH paccesuus 2, (, 0,5 0,25

v 0.125 Br. Ux o6o3Ha4yaloTr COOTBET-
crBeHHo: MIJIT-2, MIJIT-1, MIJIT-0,5,
MIJIT-0,25 u MIJIT-0,125. BHewiunit BuIg
3THX PE3UCTOPOB U YCIIOBHBLIE H300paxe-
HHUA MOIIHOCTEH paccesHHsi HAa TNPUHIM-
NUATBLHLIX CXEMax Noka3aHbl Ha puc. 59,6
u B. Co BpeMEHEM TH Hay4MIILCH PACHo3-
HaBaTb MOIIHOCTH paccesiHus PE3NUCTOpPOB
MO HX BHELIHEMY BUJY.

Hanbonblilee BO3MOMXHOE OTKIOHEHHE
JeHCTBUTENLHONO CONPOTUBJIEHHA PE3U-
CTOpa OT HOMMHANBLHOTO  BbIpaXaloT
B npoueHtax. Ecnmn, wanpumep, HOMHHAI
pesuctopa 100 kOM ¢ monyckom + 109,
3TO 3HAYMT, YTO €ro GaKTHYECKOE COIMpoO-
THBJIEHHe MOXeT ObiTh 0T 90 mo 110 xOm.
HoMuuansl NOCTOAHHBIX PE3UCTOPOB, BHI-
MyCKaeMbiX Hallle npOMBIILICHHOCTBIO,
YKa3aHbl B MNPWIOXKEHHH 3, NMOMELIEHHOM
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B KOHIE KHHTH. Tabsuua 3TOro Mpuioxe-
HUH OyOoeT TBOMM CIIPaBOYHBIM JIHCTKOM.
Ona nopckaxer Tebe, pe3HCTOPbl KaKUX
HOMHHA/IOB H [OMYCKOB MOXHO HCKaTh
B MarasiHax HJd y TOBapHIIEH.

ITepemMenHbIii HENPOBOJIOYHBIN PE3UCTOP
ycrpoed Tak (Ha puc. 60 pesucrop CII-1
MoKa3aH 0e3 3alUMTHOH KPBIIUKH): K Kpy-
IJIOMY IUIACTMAacCOBOMY OCHOBAaHHIO MpH-
KJieeHa [OyXKa M3 T€THHAKCa, INOKpHITas
TOHKHM CJIOEM CaXH, MepeMelIanHoN C Jia-
KOM. JT1OT Clol, obnagaromMit conporu-
BJIEHHEM, H SBJISETCH COOCTBEHHO Pa3HCTO-
poM. OT OOOMX KOHLOB CJIOS CHOEJIAHBI
BLIBOJBL. B LEHTp OCHOBaHMS BIpECCOBaHA
BTYJIka. B Hell Bpaiaercs ocp, a BMecTe
C OCbl0 (PUrypHasi reTHHAKCOBAs TUIACTHH-
ka. Ha BHelllHEM KOHuE TUTACTHHKH YKpe-
IJIEHa TOKOCbEMHAN LIETKA (MOJI3YHOK) M3
HECKOJILKHX NMPYXHHAINHX MPOBOJIOYEK, KO-
TOpasi COeIMHEHa CO CPECOHHM BHIBOIHBIM
senectkoM. ITpu BpaweHHH ocH uleTka
MEPEMELLAETCH [0 CJIOKO CaXH Ha [IyXKKeE,
BCJIEICTBHE Y€r0 H3MEHSETCH COMPOTHBIIE-
HHE MEX/y CPeIHHM H KpalHHMH BBEIBOJA-
MH. CBepXy pe3HCTOp 3aKpBIT METAJTHYIC-
CKOH KDBILIKOH, NpemoxpaHsiomel ero ot
MOBpEX OEHUH.

Tak wid NpUMEPHO Tak YCTPOEHbI MO-
4YTH BCE MEPEMEHHBIE PE3UCTOPBI, B TOM
uucsie THnos CII (Comportusnenue Ilepe-
menHoe), CITO (Conporusinenne Iepemen-
Hoe O6pemuoe) u BK. Pesuctoper TK o1-
Jm4darores ot pesuctopoB BK Tosnpko teM,
YTO HAa UX KpBIIIKaX CMOHTHPOBAHLI Bbl-

Puc. 60. Koucrpyxuuu u rpadmyeckoe usobpa-
KEHUE NepPEMEHHBIX PE3NCTOPOB HA CXEMax
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KXJIFOYATENH, HCTONb3YyeMble [UIS BKJIOYE-
HUA HCTOYHHMKOB HuTaHus IIpuuHiunmans-
HO TaK X€ YCTPOeHbl H MajorabapHTHbIE
JIUCKOBBIE MEPEMEHHBIE PE3UCTOPLI, HaNpHU-
mep tuna CII3-3B.

ITepemeBHBIE  HENPOBOJIOWHBIE  pE3H-
CTOPBI H3rOTOBJISIIOT C HOMHHA/ILHBIMH CO-
[IPOTHBJIEHHAMH, HayuHas ¢ 47 Om, ¢ Oo-
NyCKaMH OTKJIOHEHHS OT HOMHHana + 20,
25 u 30%.

Ha npHHUHNHANBHBIX CX€Max, YTOOBl He
3arpoMOXIaTh MX, HCNOJB3YIOT CHCTEMY
COKpailleHHbIX 0003HaYeHHIT COMpOTHBIIE-
HUPl pe3UCTOpPOB, NMPH KOTOPOH HaWMEHO-
BaHUA €IMHHU HX conpotusieHuit (Owm,
kOwm, MOM) npu uMciax He cTaBsT. Taxas
cuctema O0O3Ha4YeHHs HOMMHAJIBHBIX CO-
MPOTHBJIEHHH PE3UCTOPOB TPHMEHEHa W
B 3TOH KHHTE.

Conpomugaenus pesucmopos om 1 Oo
999 Om oboznauawm Ha NPUHYUNUAALHBIX
CXEMAX YeAbiMU YUCAAMU, COOMBEMCMBYI0-
WUMU OMAM, 4 CONDOMUGAEHUS Pe3UCMOPO8
om 1 00 999 kOm—yudpamu, ykasveaouwu-
MU 4UCA0 Kuaoom, ¢ bykeonr «k». Boavuiue
CONpOMUEAEHUsL  De3UCMOPO8  YKA3ZbIBAIOM
8 mezaomax ¢ byksoii «M». BOT HeCKOJIBKO
npuMepoB  00O3Ha4eHHs COMPOTHBJICHUH
pesuctopoB Ha cxemax: R1 270 coortser-
creyet 270 OMm; R2 6,8k-6800 Om; R3
56 k— 56 xOmMm {56 000 Om); R4
220x—-220 xOMm (0,22 MOwy); RS
1,5M-1,5 MOMm.

Cpa3sy xe chmeiaro OroBOpKY: JUls TO-
JaBJISIONIETO OOJBLIMHCTBA PaguHOJIIO0H-
TEJILCKMX KOHCTPYxuMii Oe3 ymepba s
Ux paboTbl OOMYCTHMO OTKJIOHEHHE OT
yKa3aHHBIX Ha cXxeMax HOMMHAJIOB pe3u-
cropos B mpexmenax go =+ 10-159. Dto
3HAYMT, YTO PE3HCTOp CONPOTHBJIIEHHEM,
Hanpumep, 5,1 kOM MoxeT ObITh 3aMeHEH
pe3ucTopoM OJiikaiiiuero x HeMy HOMMHa-
J1a, T.e. pe3MCTOpPOM C HOMHHaIoM 4,7 uin
5,6 kOm. ,

Ilpenctaes cebe Takoii cinyvail. Tebe Hy-
JEH Ppe3UCTOp ONpPeIeIeHHOIo COMpOTH-
BJIeHHSL A y TeOs HET TAKOro, HO €CTh pe-
3UCTOPB! APYTMX HOMHHAI0B. MOXHO JiM
U3 HHX COCTaBHTb PE3UCTOP HYXHOro CO-
npotussieHus? MOXHO, KOHEYMO, eCjiH
3HATH JJIEMEHTAPHBIH pacideT MNocjenosa-
TEJIBHOTO M MapayieIbHOr0 COeIVHEHHH
CONMPOTHBJICHHIH  3JIEKTPHYECKUX  uiernel
H pesucTopoB. Ilpu mnociegosaTebHOM
coeauHeHNH pe3ucTopos (puc. 61,a) ux o6-
mee ConpoTHBJIEHHE Ropy PaBHO cymMme
COTPOTHBJIEHVI BCEX COCIMHEHHLIX B 3Ty
LIETIOYKY PE3HCTOPOB, T.E€.

Rog=R1+R2+R3 u T.4.
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Puc. 61. IocnenosaTenbHoe (a8} M napasijiens-
Hoe (0} coenvHEeHUs! Pe3sUCTOpOB

Tax, manpumep, ecmt R1=15xOmM u
R2=133 xOM, TO ux obliee conpoTUBIE-
HHe Ropy = 15 + 33 =48 xOm  (Onmxait-
mue HoMuHaubl 47 u 51 xOm).

INpy mapasuleTbHOM COEOWHEHHH Deid-
cTopoB (puc. 61,0).ux ofuiee conpoTUse-
HUe R 6, YMEHBILIAETCST M BCETda MEHBIIE
CONMPOTHUBJICHUS. KAXIOTO OTAEThHO B3SITO-
ro pesuciopa. PesynbTHpyrollee conpoTu-
BJIEHHE LEMH M3 MNapajUle]bHO COenU-
HEHHBIX PE3UCTOPOB PAaCCYMTBLIBAIOT IO

Tako# Qopmye:
Rosw = R1-R2/(R1 + R2).

HonyctrMm, yto R1 =20 kOM, a R2=
=30 xOm. OOmiee conpoTHBIIGHHE YYACT-
Ka IEMH, COCTOSIIEH M3 ITUX OBYX Pe3H-~
CTOPOB, paBHO: . Ro6w

6
= R1-R2/(R1 + R2) = 20-30/(20 + 30) ="

=12xOm. Korna napajuesibHO COEIH~
HSIOT [IBa PE3UCTOpPa C OOHHAKOBLIMHU
HOMHHAJIAMM, HX oOmee CONpOTHBIEHHE
PaBHO NOJIOBUHE CONPOTUBIIEHHA KaXOOTO
K3 HHX.

KOHJIEHCATOPBI

KoHmeHcaTopsl, KaK ¥ Pe3HCTOPHI, OTHO-
CATCS K HauOOJlee MHOYOYHCIICHHLIM 3Jie-
MEHTAM paJUOTEXHMHYECKMX YCTPOHCTB.
O HEKOTOpBIX CBOMCTBAaX KOHIEHCATOPA ~
«HAKONHUTENS 3JIEKTPUYECKHX 3aPsIoB—
a Tebe yxe pacckaspiBajl Toraa xe ro-
BOPHWJI, YTO €MKOCTh KOHIeHcatopa Oynmer
TeM 3HaYuTeNbHEE, yeM OoIblle MIIoluans
ero oOKJ1aioK ¥ 4€M TOHBILE CJION OHIJIEK-
TpHKa MEXy HUMH.

OCHOBHOY e€nUHMNER INEKTPI4YECKON eM-
KOCTH siBjsieTcst papana (coxpaueHso @),
Ha3BAHHAS TaK B Y€CTb aHIJIMHCKOro GH3H-
xa M. Qapanes. OnHako 1 P—3T10 OveHb

5%

Gompllas €MKOCTh. 3eMHOR IIap, HalpH-
mep, obsamaer eMKocTbio MeHblue 1 .
B 37€KTPO- 1 paJHOTEXHHKE MOJIb3YIOTCS
€OUHUIEH €MKOCTH, PaBHOH MWJLTMOHHOH
none Gapaisl, KOTOPYK HA3bIBAIOT MHU-
kpodapanoii (coxkpainerHo Mx®P). B oxnoit
dapage 1000000 Mx®, T.¢. [ MxkD=
=0,000001 ¢. Ho u 3Ta €IMHHUA €MKO-
CTH 4YaCTO OKa3bIBAETCH CIHINKOM OOJb-
mwoit. IloatoMy cymecTByeT ewe Oonee
MeJIKasl €IHHHIIA EMKOCTH, HMEHYeMasi -
xodapagoit (coxpamenso nd), mnpeacra-
BJISFOLIAs COOOH MWJUMOHHYIO JOJIIO MU-
xpodapansl, 1.e. 0,000001 MxP; 1 MxP =
= 1000000 n®.

Bce xonmencaropp,, Oygp TO IO-
CTOSIHHBIE MIIM TEPEMEHHbIE, XapaKTepH-
3yIOTCSl MPEXKIE BCETO UX €MKOCTSIMM, Bbl-
P2>XEHHBIMM COOTBETCTBEHHO B NHKodapa-
Jax, Mukpodapanax.

Ha npunyunuaspnbix cxemax emxocme
koHOencamopoe om 1 0o 9999 nd ykasw-
8aI0M YeAbiMU UUCAAMU, COOMEEMCmeyio-
WUMU UX eMKOCMAM 8 IMUX eduHuyax be3
obosnauenus nd, a emkocme KomdeHcamo-
pos om 0,01 mxd (10000 n®) u bosvue—g
doaax Muxkpopapade usu muxpodapadax
be3 obo3nauenuss mx@. Ecau emkocme KOM-
deHcamopa pasHa yeaomy uucay muxpoda-
pad, mo & omauuue om 0bO3HAYEHUH E€MKO-
cmu 6 nuxkodapadax nocae nocaeduets
sHauawell  yudpur  cmassm  3anAMyW
u Hyv. ITpumepnl o6o3HaueRMs eMKocTel
KOHJEeHCATOpoB Ha cxeMax: Cl1 47 co-
oreercTByeT 47 P, C2 3300 coorBeT-
creyeTr 3300 n®d; C3 047 cooTBeTCTBYET
0,047 Mx® (47000 nP); C4 0,1 coormeT-
creyeT 0,1 Mx®; C5 20,0 cooTBeTCTBYET
20 MxP.

Tor yxe 3Haelll, 4YTO KOHIEHCATOP
B IpOCTeHIlleM BHAE NPEACTAaBiIsieT COOOH
IIBE TJIACTHHKH, PAa3[eJICHHbIE NUAJIEKTPH-
koM. Eciin KOHIEHCAaTOp BKJIIOUHTL B LEMNb
[IOCTOSIHHOTO TOK3, TO TOK B 3ITOH LEMH
npekpaTurcs. [la 3T0 M NOHATHO: depe3s
H30JI9TOP, KOTOPBIM SBIISETCS. THIJICKTPUK
KOHIEHCATOPa, NOCTOSIHELIA TOK Tedb HE

.MOXeT. BxiroueHue KOHIOCHCATOpa B LCIb

[IOCTOSIHHOTO TOKa PaBHO3HAYHO Ppa3pbIBY
ee (MBI HE INPHHHMaeM BO BHMMAHHE MO-
MEHT BKJIIOYEHHsl, KOIa B LEMH MONBIIACT-
C# KPaTKOBPEMCHHBI TOK 3apsIKH KOH-
nencatopa). Misade semer cebst xoHIeHCa-
TOP B LIENH MEPEMEHHOro Toka. Benomuu:
NOJISIPHOCTh HANPSXEHNS. HA 3aKHMax MC-
TOYHHKA NEPEMEHHOTO TOKa NEPHOIHIECKH
MEHSIETCSA. 3HAUHT, €CIIM BKJIIOYHTb KOH-
IOEHCATOp B LENb, NMHTAEMYK OT TaKOIO
HCTOYHHKA TOKa, €ro obxyanku OynyT mo-
[EPEMEHHO INEPE3aPsHKAaTLCS € 9acTOTOH
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storo Toka. B pesynstate B nenu Oyger
NpOTEKaTh NEPEMEHHBIA TOK.

Ko#aeHcaTop nogo0HO pe3ucTOpy U Ka-
TYLUKE OKa3blBacT NMEPeMEHHOMY TOKY cO-
MPOTUBJICHHE, HO pa3HOE AJis1 TOKOB pa3-
JMYHEIX 4acTOT. OH MOXET XOPOLIO Ipo-
NyCKaThb TOKM BBLICOKOI 4acTOTbl U OOHO-
BPEMEHHO ObITb NMOYMTH H30NATOPOM ANA
TOKOB HHU3KOH vYacToTnl. PaguonobuTenm,
HANpUMep, HHOT[a BMECTO HAPYXHBLIX aH-
TEHH MCNONBL3YIOT MNPOBOLA 3JIEKTPOOCBE-
TUTEIILHOM CETH, MOAKJIOYas NPUEMHHUKHU
K HHUM 4epe3 KOHIEHCATOP €MKOCTBIO
220--510 n®. CnyvaiiHo nu BulOpaHa Takas
€MKOCTh KoHOeHcaTopa? HeT, He ciyyaii-
Ho. KoHeHcaTop Takoit €MKOCTH XOPOLLO
MpOIYycKaeT TOKH BLICOKOH 4acTOThI, HEOO-
XoOuMble ans  paGoTel NpHEMHHUKa, HO
OKa3bLIBAET GOJIBILIOE CONPOTUBJIEHUE NEpe-
MeHHOMY TOKY wacToToit 50 I'u, Texymemy
B ceTd. B 3TOM cllysae KOHIeHcCaToOp CT4 -
HOBUTCH CBOEOOPA3HbIM (PUILTPOM, MNpO-
NMyCKalolMM TOK BBLICOKOH HacTOThI M 3a-
JEpPXHBAIOIIMM TOK HU3KOH 4acTOTHL

EMKOCTHOE COnpPOTHBIICHUE KOHIEHCATO-
pa nepeMEHHOMY ' TOKY 3aBUCHT OT €0 €M-
KOCTH M 4acTOTH TOKa: ueM Oolblle eM-
KOCTb KOHJIEHCATOpPa M 4HacTOTa TOKa, TeM
MEHbILE €ro €MKOCTHOE COIIPOTHUBJICHHUE.
3TO ConpoTHBNEHHE KOHAEHCATOPa MOXHO
C JIOCTATOYHOH TOYMHOCTBLIO ONPENEIUTDH MO
TaKoil ynpolienHoit Gopmyrne:

Rc=1/6ic,

rne Rc—eMKOCTHOe CONpOTUBNEHHE KOH-
nencatopa, Owm; f—wactota TOKa, Iu;
C -eMKOCTb JaHHOIO KOHIeHcatopa, OD;
udpa 6 —OKpyrJieHHOE OO HEJbIX EIHHHMIL
3dayeHHe 2n (ToyHee 6,28, Tak kak M=
=3,14).

IMom3ysacy 310d dopmynoit, nasail y3-
HaeM, KaK BeaeT ceOs KOHIeHcaTop mno or-
HOLLUEHHUIO K NEPeMEHHbIM TOKaM, €CIIH MC-
MOJIb30BATH NPOBOJIA 3NEKTPOCETH B Kade-
cTBe auTeHubl. JlonmycTuM, 4TO eMKOCTb
aToro kowjeHcatopa 500 nd (500 nd =
= 0,0000000005 ®). Yactota TOKa 3J€EK-
TpoceTd 50 I'l. 32 cpeaHIoO HECYIIYIO Ya-
CTOTY pagdocTanuuy npumem 1 Ml
(1000000 I'y), 9TO COOTBETICTBYET BOJIHE
nnuveoy 300 M. Kakoe conpoTusiieHue
OKa3bIBa€T 3TOT KOHIEHCATOp pamuoya-
cToTe?

Rc=
= 1/{6- 1 000000 - 0,0000000005) ~ 300 Om.
A nepeMeHHOMY TOKY 3JeKTpoceTu?
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Re = 1/(6 - 50-0,0000000005)x 7 MOM.

U BoT pe3ynbTaT: KOHOEHCATOP €M-
kocThio 500 N oxa3biBaeT TOKY BLICOKOM
qacToTel B 20000 pa3 MeHbllee conpoTH-
BJICHUE, YEM TOKY HU3KOM 4acTOThl. YOe-
nutenbHo ? KoHneHcaTop meHbLUe# eMKo-
CTU OKa3bIBa€T NEPEMEHHOMY TOKY CETU
eme Oonpliee CONPOTUBIICHYE.

3aNOMHH:  €MKOCIMHOE CONPOMUBACHUE
KOHOEHCamopa nepemeHHOMY MOKY yMeHb-
wWaenics ¢ yeeauueHuem €20 eMKoCmu U 4a-
cmombt moka, u Haobopom, yeeauuusaemcs
C YMEeHbUIEHUEM €20 eMKOCMU U H4acmomsl
moka.

CBOICTBO KOHIEHCATOPa He NPOIYCKaTh
NOCTOSIHHBI! TOK M NPOBOAUTHL NO-pPa3HO-
MY NEPEMEHHbIE TOKH pPa3JMYHLIX HACTOT
HCNOJL3YIOT AJIA pa3feNieHHs NMyIbCUpPYO-
LMMX TOKOB HAa WX COCTAaBJfIOLIME, 3aaep-
%aHUsi TOKOB OIHUX 4aCTOT W INpOMycKa-
HUSL TOKOB [OpPYrMX 4acToT. JTHM CBOMi-
CTBOM KOHAEHCATOpOB Tel Oynelllb HacTo
NONb30BATECA B CBOMX KOHCTPYKIHSIX.

Kak ycTpoeHb! KOHAEHCATOPHI MOCTONH~
HOM eMKOocTH?

Bce xoHaeHcaTOpb! NOCTOSHHON €MKO-
CTH HMEIOT TOKONPOBOAsLIME OOKIamKy,
a MexJy HMMM —KepaMuKa, cjirona, ymara
UM kakofi-mGo npyroit Teepablit AU3NEK-
tpuk. Ilo Buay Hcnomblyemoro amuasex-
TpHKA KOHAEHCATOPb! Ha3blBalOT COOTBET-
CTBEHHO KEpAaMUYECKUMH, CIIOASHBIMY, Oy-
MaxxHbIMU. Bueurnuit BUA HEKOTOPBIX Ke-
paMHMYECKUX KOHICHCATOPOB MNOCTOSHHOM
€MKOCTH IIOKa3aH Ha puc. 62. ¥V HUX Ou3-
NEKTPUKOM CHYXHT CrienMalibHas KepaMu-
Ka, oOKjIagkamMu —TOHKHE CJIOH Hocepe-
OpcHHOTO MeTansa, HaHeCeHHwHE Ha Mo-
BEPXHOCTH KEPMHKH, a BbLIBOJAMH —Jia-
TYHHBIE NOCEPEOPEHHBIE NPOBOJIOMKU KITH
NOJIOCKM, TpUnasiHHble K  oOknagkam.
Caepxy KkopIHycbl KOHIEHCATOPOB MOKPbI-
Tbl 3MAJBIO.

Haubonee pacnpocTpaHeHb! kepamuye-
ckMe koHaeucaTops! Tunos KJIK (KoHaeH-
catop uckoesiit Kepammaeckuit) 1 KTK
(KoHnencatop TpyOuarteiii Kepamuye-
ckuit). ¥V xoumencatopa tuna KTK onha
oOkJIaiKa HaHeceHa Ha  BHYTPEHHIOLD,
a BTOpasi—Ha BHEIUHIOW INOBEPXHOCTH
TOHKOCTEHHOH kepamuueckoit TpyOoukH.
HWHorpa TtpyOuaThie KOHZEHCATOPHLI MOME-
AT B repmeTuiHeie dapboposslie «yT-
JSPYUKU» C METATUTMYECKUMHU KOJIMavkaMH
Ha KOHL@ax. 310 koHJeHcaTops THNa KI'K,

Kepamuyeckue koHOeHcaTopbl 06na-
JalOT CPaBHUTEILHO HEOONBIIMMH €MKO-
CTSIMH — 10 HECKOJIbKUX ThICsd nUkodapas.
HIX cTaBsT B T€ LENH, B KOTOPBLIX TeyeT
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Puc. 62. Kepamuteckue KOHJIEHCATOPH II0-
CTOSSHHOH eMKOCTH .
TOK BBICOKOIl 4acTOTHI (lleNlb AHTEHHEI, KO-
neGaTebHEBIA KOHTYD), IS CBA3H MEXIY
HUMH.

Y100B! TIOSTyYUTh KOHIEHCATOP HeOOIh-
LIMX Pa3MeEpoB, HO 00Jafaroumit OTHOCH-
TellbHO OOJILHION €MKOCTBIO, €r0 JeNaloT
He M3 [BYX, a U3 HECKOJIBKHUX ILJIACTHH,
CJIOXEHHBIX B CTOIIKY U OTAEJEHHBbIX ApYT
OT Apyra Au3neXTpukoM (puc. 63). B atom
cllydae Kaxjas Iapa pPacnoJIOXEHHbIX psi-
[oM nnacTud obpasyer koHgeHcaTtop. Co-
€IVHHB 3TU Mapsl (IACTUH HAPAIIENBLHO,
NOJIy4al0T  KOHAEHCATOp 3HaYMTEJbHOM
eMKOCTH. Taxk YCTpOEHBE Bce KOHIeHCa-
TOPBl €O CIIIOASIEBIM OM3JIeKTpukoM. Hx
nIacTHHAMM-OOKIaAKaMH ClykaT JIMCTOY-
K4 ¥3 aNlIOMUHHEBOH (oNibru UM ciiou ce-
pebpa, HAaHecEHHBbIE HENOCPEICTBEHHO Ha

CIIOAY, 4 BRIBOJAMHM -OTpe3KH Iocepe-
OpenHoit mpopolnoku. Takme KOHIeHca-
TOPBI ONPECCOBAHBI IIACTMACCOR. DTO

x¥oHgeHcatopul KCO. B ux HauMeHOBaHUM
umeeTcs dpa, xapakTepuayiowas Gopmy
M pasMepbl KOHIEHCATOPOB, HallpHMep:
KCO-1, KCO-5. Yem Gombiue uudpa, rem
Oonbie ¥ pa3zmepsl kOHOeHcaTopa. Heko-
TOpBIE CIIOAAHbIE KOHICHCATOPH BBITY-

Au2n28mpuk 703c Tusb
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Puc. 63. CmoasiHble KOKAEHCATOPH

CKAIOT B KEPaMMYECKHX BIAaTrOHENPOHH-
HaeMbIX Koprycax. Mx Ha3elBaroT KOHIEH-
catopamn THna CI'M. Ewmxkocte cmro-
OSHBIX KOHIEHcaTopoB OwniBaer oT 47 pno
50000 nd (0,05 mxd). Kax u xepamuye-
CKHWE, OHU NpefHA3HA4YEeHBbl O BBICOKOYA-
CTOTHBIX LENEH, a TaKXe AJIf KCIONb30Ba-
HHUAL B KadecTBE OJIOKUPOBOYHBIX H [JIs1
CBSI3U MEXY BBICOKOYACTOTHBIMH LIENSMHU,

B OymaxHBIX KOHAeHcaTopax (puc. 64)
[OV3JEKTPUKOM CIYXHT [pPONUTAHHAS Ia-
pabuHOM TOHKas Oymara, a oOknagka-
mu—~¢omera. Ilonockn Oymaru BmecTe
¢ oOKJlagKaMH CBEPTHIBAIOT B PYJIOH U IMO-
MEIAIOT B KAPTOHHBI MM MeTajuiide-
ckuil xopnyc. Uem mmpe u giuuuee o06-
KJaaky, TeM Oombllie eMKOCTb KOHJeHCa-
TOpa.

BymaxcHble KOHIEHCATOPH IPHMEHAIOT
IJaBHBIM 00Pa30M B HU3KOYACTOTHHIX Le-
X, @ TAKXE 1711 OIIOKUPOBKH UCTOYHHKOB
NUTaHus. PazHOBHIHOCTER KOHIOEHCATOPOB
¢ OyMaxxHbIM OM3NIEKTpUKOM MHOTO. M Bee
MMEIT B CBoeM 0003Ha4YeHHH OYKBY
b (bymaxsusie). KouneHcatopu tHna bBM
(Bymaxsusle Ma worabapiTHbeie)  3aKIO-
4egbl B MeTaJLiMyeckue TpPyOOuky, 3a-
JUTLIE C TOPLOB CHENUATBHONH ¢MOJIOH.
Konnencatopsl Kb MMeEIOT xapTOHHBIE U~
JuHapHYeckHe Kopryca. KoHuercaTopsl
tina KBI-M nomewarot B dapdopossie
KOpIyca ¢ MeTaJUIH4eCKUMH TOPHOBBIMH
KOJMa4KaMH, COeIUHEHHbBIMM C OOKJIajKa-
MM, OT KOTOPBIX OTXOAST Y3KHe BLIBOIHBIE
JIETIECTKH.

KoHmeHcaTopbl €MKOCTHIO 10 HECKOJIb-
KuUX MUKpodapan BeIIyCKalOT B MeTallH-
yeckux xopnycax. K HUM OTHOCATCH KOH-
nercatopel THHOB KBI-MII, KBI-MH,
KBI'T. B onHOM kopmnyce UX MOXET OBbITh
[Ba-TPH.

<
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Puc. 64. BymaxHbie 1 Me rano0yMaxHble KOH-
LIEHCATOPBI TTOCTOSHHOM €MKOCTH
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JIH3IeKTPHKOM ~ KOHAEHCAaTOpOB  THIA
MBM (Metamnobymaxueiii  Manoraba-
PHUTHBIH) CJIYXHUT JIAKHPOBAHHASA KOHIEHCA-
TOopHas Oymara, a oOxJiajkaMH—CJIOH Me-
Tajuld TOJILIMHOH MEHbIIe MHUKPOHA, HaHe-
CEHHbIE Ha OIHY CTOpoHy Gymaru. Xapak-
TepHas O0COOEHHOCTh KOHIAEHCATOPOB 3TO-
IO THIA —CIIOCOOHOCTh CaMOBOCCTAHABJIM-

BATLCH TIOCJIE  BJIEKTPHYECKOTO  mpodos
JH3JIEKTPHKA,
HomuHambl xepaMHYECKHX, CIFOASHBIX,

OyMaXKHBIX, METAJIOOYMaXKHBIX KOHIEHCA-
TOpOB TOCTOSHHOH  €MKOCTH,  BHIIy-
CKaeMBbIX HamIeH MPOMBILLIEHHOCTLIO, CBE-
JeHbl B TaOJHMily NpHJIOKeHHs 3.

Ocobyro rpynny KOHIEHCAaTOpPOB IIO-
CTOSIHHO# €MKOCTH COCTaBJIIIOT 3JIEKTPO-
ymtnueckde (puc. 65). Ilo BHyTpeHHEMY
YCTpPOHCTBY 3JIEKTPOJIMTHIECKUHA KOHIEHCA-
TOp HECKOJIbKO HAaNOMHHAET OyMa>kHBIHA.
B HeM HMEIOTCA ABE JIEHTH H3 aJIIOMHHHE-
ol Qosibry. IToBepxHOCTL OOHOH H3 HHX
MOKPBITA TOHYAMIIMM Cil0eM OKHch. Mexny
JIFOMHHHEBBIMH JIEHTAMH [TPOJIOXKEHA JICH-
Ta U3 NOPUCTO Oymary, NpoNKUTAHHOH Crie-
LUaJILHOH IyCTOH %HIKOCTBIO — 3JIEKTPOJIH-
TOM. DTy YETHIPEXCIIOHHYIO MOJIOCY CKaThi-
BAlOT B PYJIOH H MOMEIAIOT B aJIFOMHMHHE-
BblH LJIHHIPHYECKHH CTaKaH WM NMaTpoOH-
qHK.

JIHANEKTPUKOM KOHOEHCATOPA CJIYXUT
cyioit oxucH. ITosioxuTtenbHOH 0OKJ/IaaKOH
(aHOIOM) HBJISETCH Ta JIGHTa, KOTOpas
uMeeT cioii okucH. OHa COEOUHSETCH
C M30JIMPOBAHHLIM OT KOPITyCa JIEMIECTKOM.
Bropas, ortpuuartenbHas oOKnagka (xa-
Ton)—Oymara, NpONUTaHHAA 3JIEKTPOJIM-
TOM tepe3 JIEHTY, Ha KOTOpOH HET CJios
OKUCH, COEOMHAETCS € METAJTAYECKHM
kopnycom. Taxum o6pa3on, kophnyc
ABJISIETCS BLIBOJIOM OTpHLATEJILHOMH, a H30-
JIMPOBaHHLIH OT HETO JIEMECTOK — BLIBOJAOM
MOJIOKHTEILHOH OOKJIAOKH 3JIEKTPOJIMTH-
4ECKOIr0 XKOHIeHcaTopa. Tax, B 4aCTHOCTH,
yCTpoeHb!  XOHAeucatopsl THnoB K3,
K50-3. Konpencatops! K3-2 otivuarorcs
OT KoHaeHcaTopos TunoB K3 Tonbxo
TJIACTMACCOBOH BTYJIKOH ¢ pe3bboii M raii-
KOHM 1/ XpeIUIeHHs Ha MaHes M. Aunomu-

HHEBBIE Kopryca xoHieHcatopos KS0-3
UMEIOT (GOpMy NATPOHYHMKA [HAMETPOM
4,5-6 u pymHOK 15-20 MMm. BeiBOozb! —npo-
BOJIOYHbIE. AHAJIOTHMHO YCTPOEHLI H KOH-
neHcatopsl tuna K50-6. Ho y uux BbIBOIBI
JIEKTPOOOB (OOKJIAfOK) M30JIMPOBAHLI OT
KOPITyCOB.

Ha npuHUHNHANBHBIX CXEMaX 3JIEKTpPO-
JIMTHYECKHE KOHIEHCAaTOpbl H300paxaroT
TaK Xe, KaK H OpyrHe KOHIEHCATOPLI MO-
CTOSIHHOH €MKOCTH,~ IByM$l » YEPTOIKAMH,
HO BO3JI€ NOJIOXHUTEJbHOH OOKkJIagku cra-
BAT 3HAK « + ».

DIIEKTPOJIMTUYECKHE KOHIEHCATOPbI
obnamarotr OONBIIMMH  €MKOCTSMH —OT
JoJiell 1O HEeCKOJILKHX ThICK4 MUxpodapas.
Ounu npenHasuHateHsl 0Ji1 paboThl B LEMAX
C NYyJbCHPYIOIMMH TOKaMH, HalpuMep,
B (uibTpax BBIpAMHTENECH NEPEMEHHOTO
TOKa, ISl CBSA3W MEXIY HH3KOYacTOTHBIMH
uensamu. [Tpu 3TOM OTpHLATEILHBIH 3JIEK-
TPOO KOHAEHCATOpa COENHUHSIOT C OTpHna-
TEIbHLIM IOJIFOCOM LEMH, a TOJIOXH-
TEJILHLHI —C €€ MOJIOKHUTEIbHBIM TOJIFo-
com. Ilpu HecobymoO€HHH TMOJIIPHOCTH
BKJIFOUEHHSA 3JIEKTPOJIMTHIECKHH KOHIEHCa-
TOp MOXET BHIHTH M3 CTpOSL.

HoMuHaibHbIE €MKOCTH 3JIEKTPOJIMTHYE-
CKHX KOHJEHCATOPOB MHIIYT Ha HX KOPIy-
cax. PaxTyvueckas €MKOCTL MOXET ObITb
3HaYMTENbHO OO0JbIIE HOMHHAJILHON.

BaxkHeiiiuelf xapakTepHCTHKOH J1o00TO
KOHJEHCATOpa, KPOME EMKOCTH, SABJISETCA
TAKXe €ro HOMHHAJILHOE HaNPSXEHHE, T.€.
TO HamNpsKEHHE, MpPH KOTOPOM KOHOEHCa-
TOP MOXET JJIUTEJIbHOE BpeMs paboTaTs,
HE yTpauMBas CBOM CBOHCTBA. JTO HAMNps-
JKE€HHE 3aBHCHT OT CBOHCTB M TOJILIMHBI
CJIOsl AM3JIEKTpHKa KoHaeHcaTopa. Kepa-
MHYECKHE, CIIIOASHbIE, OYMaXHble H METaJ-
JIOOyMaXKHHE KOHIEHCATOPHl Pa3JIMYHBIX
THIOB pPacCYMTaHbl Ha HOMUHAJIbHbLIE Ha-
npsokeHds oT 150 mo 1000 B u  Oosee.
DNIEXTPOSIMTHYECKME KOHIEHCATOPH BHIIY-
CKalOT Ha HOMHHAJIbHBIC HANPHKEHHS OT
HECKOJLKUX BOJLT A0 30-50 B u ot 150 no
450-500 B. B cBsi3M ¢ 3THM HX moapasze-
JIAIOT Ha J[BE TIPYNIbLI: HU3KO60AbMHbIE
H gvicokosorbmubie. KoHgescaTopsl nep-

Puc. 65. DneKTPOJNTHYECKHE KOHIEHCATOPBI
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BOM TpyINNbl UCIONB3YIOT B LEMSX CO CPaB-
HUTENLHO  HEGOJBIIMM  HATPKCHHEM,
a4 KOHJEHCATOPbl BTOPOH TPYIIbl —B LENAX
C OTHOCHTENILHO BbICOKHM HATPAKEHHEM.

IlonGupas KOHAEHCATOpPBI [N CBOHX
KOHCTpYKIMii, Bcerna obpariaii BHHMaHHE
HAa MX HOMMHAILHBIE HANpsxeHusa. B rerm
C MEHBLIMM HANPSKEHHEM, 4Y€M HOMH-
HANBHOE, KOHAEHCATOPHI BKJOYATH MOX-
HO, HO B LEMd C HANPSKEHHUEM, IMPEBbI-
LMIAFOILIMM HOMHHAJILHOE, HX BKJIIOYATH
Hembast. Ecnu Ha oGkJ1akax KOHIEHcaTopa
OKAXKETCH HAMPMHKEHHE, MPEBIIIAOIIEe ero
HOMUHATLHOE HANMPMKEHHE, TO AHIIEKTPUK
npobretcs. IlpobuThli KOHmeHCATOP He-
MPUrofieH s paboThL

Tenepy 0 KOHIeHcaTOpax nepeMeHHOMH
€MKOCTH.

YcrpolicTBO mpocTeilliero KOHAEHCa10-
pa nepeMeHHOH €MKOCTH Tbl BMIHMIIL Ha
puc. 66. OnHa ero ObkIamka—CTATOp —He-
MOJIBHXHA. Bropas — poTop—ckperieHa
¢ ockro. Ilpu BpallleHUM OCH IUIONLIAb
nepexpuiTHA OOKIAOK, @ BMECTE C HEo
H eMKOCTh KOHJIEHCATOpA M3MEHSIOTCA.

KongencaTopbl mnepeMeHHOl €MKOCTH,
MpUMEHSEMblE B HACTPaUBAEMLIX KkoJeHa-
TENbHHIX KOHTYPax MPHEMHHKOB, COCTOAT
H3 [BYX rpynm riacTuH (puc. 67,a), che-
JIAHHBIX M3 JIICTOBOTO AJFOMMHMS MM Ja-
Tyuu. IliacTMHBI pOTOpa  COEOMHEHBI
ocbro, CTATOPHBIE MIACTHHBI TAKXKE COCH-
HeHb! W H3ONUPOBaHHW OT poTopa. Ilpu
BpPAlLEHMM OCH IUTACTHHBI CTATOPHOM
IPYINLl MOCTEMEHHO BXOOAT B BO3AYILLHBIE
3330pbl MEXIY [JIACTHHAMH POTOPHOM
TPYIIbl, OTHETO EMKOCTh KOHJEHCATOpa
ruiaBHo u3Mmelserca. Korma mimacrunbl po-
TOpa TMOJHOCTHIO BbIBEZIEHbB H3 3a30POB
MEXOY IUIACTHHAMH CTaTOpa, €MKOCTh
KOHJIEHCATOpa HAUMEHbIIIAf; €€ HA3bIBAIOT
HAYANILHOM eMKOCTBIO koHneHcaTopa. Kor-
J1a pOTOPHbIE IJIACTMHBI MOJHOCTBEKO BBE-
IeHH MexOy IUIACTHHAMH CTaTropa, eM-
KOCTh KOHJeHcaTopa OyneT HanbGombILeH,
T.€. MAKCHMAJLHON 1JIS NaHHOTO KOHJEH-
catopa. MakcUManbHas eMKOCTb KOHJIEH-

Puc. 66. IMpocTeiisinii KOHAEHCATOP nEpeMeH-
HOH €MKOCTH

catopa Oyner TeM Ooybuig. yeM OOTbLIe
B HEM IIACTHH M Ye€M MEHBIIE PACCTOSHHE
MEeXny MOABWKHBIMH H HEMOIBMXHBLIMH
MJIACTHHAMH.

B xoHzneHcaTOpax, mMOka3saHHBIX Ha
puc. 66 u 67,3, AUIIEKTPUKOM CIIYXHT
BO3ayx. B ManorabGapuTHBIX ke KOHIEHCA-
Topax mnepeMeHHONl eMkoctu (puc. 67,0)
JU3NEKTPHKOM MOXeT OwbiTh  Oymara,
IJIACTMACCOBblE IJIEHKH, KepaMuka. Takue
KOHIEHCATOPBl HAa3blBAIOT KOHAEHCATODA-
MH MEPEMEHHOM €MKOCTH C TBEPObIM [M3I-
nektpukom. Ilpu Mewbumix raGapuTax,
4EM KOHEHCATOPHI C BO3MYIIHBLIM [IH3JIEK-
TPHKOM, OHH MOTYT HMETh 3HAYHTE/LHbLIE
MakcuMalbHble eMKOCTH. VMeHHO Takue
KOHJIEHCATOPbl W MNPHMEHAOT IS Ha-
cTpoiikn k0JiebaTeNbHBIX KOHTYPOB MAJIO-
rabapuTHBIX TPAH3HUCTOPHBIX NMPUEMHMKOB.

Haubonee pacnpocTpaHeHbl KOHJEHCA-
TOPbl MEPEMEHHOH €MKOCTH, HMEOILHE
HAYATLHYIO EMKOCTh B HECKOJILKO MUKO(a-
pan ¥ HaubGomwinyro 240-490 nd. He wuc-
KJIFOUEHO, YTO OAMH M3 TAKHX KOHJEHCATO-
POB ThI yXe MCHOJNB30BAT [ HACTPOMKH
TBOErO MEPBOTO PaJTNOMPUEMHHKA.

B npueMHuKkax ¢ AByMs HACTpauBarOIM-
MHCH KO/eOaTeNbHBIMH - KOHTYPAMH  HC-
MoJIb3yroT OJIOKH KOHIEHCATOPOB Iepe-
mennoii emxoctu (KIIE). B 6Gnoke KIIE,
NMoKa3aHHOM Ha pHC. 68, nBa KOHEEHCATO-
pa, poTOpbl KOTOPbIX MMET OOIIYyIO OCh.
Tlpu BpalieHHH OCH OHOBpPEMEHHO H3Me-
HAKOTCH €MKOCTH ODOHMX KOHJIEHCATOPOB.

OnuHOYHbIE KOHIEHCATOPLI M OJIOKH
KOHIEHCATOPOB  MEPEMEHHONH  €MKOCTH
C BO3AYLIHBIM JTHYIEKTPMKOM TpebyroT
K cebe OepexxHoro orTHomenus. [axe He-
3HAYHTETLHOE HCKPHBIIEHHE MJIM MHOE MO-
BpeXJEHHE MIACTHH NPUBOIMT K 3aMbIKa-
HuIo Mexay HumH. Mcnpasienue xe mua-
CTUH KOHJEHCATOPA —JIEJI0 CIIOKHOE.

K d4uciy KOHIEHCATOPOB C TBEPAbIM

OMIJICKTPHKOM OTHOCATCHA H nom-
CTPOCYHBIC KOHJICHCATOPHI, SABJAKOILHECA
Pa3sHOBHAHOCTBKO KOHACHCATOPOB MeEpe-

Puc. 67. KoHaeHCaTOpbl NEPEMEHHOM €MKOCTH
€ BO3AYIUHBIM (3) B TBepABbIM (0) AH3INEKTPHKOM
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Puc. 68. Onua M3 KOHCTPYKUME 6JI0Ka KOHIEH-
CaTOPOB NEPEMEHHOH eMKOCTH

MeHHOH eMKkocTH. Uanie BCEro Takue KOH-
NEHCATOPbI UCNONb3YIOT Ui NMOACTPOHKH
KOHTYPOB B PE30HAKC, NO3TOMY MX HA3bI-
BalOT NOACTpOeYHBIMH. KOHCTpyKIMH Ha-
nbornee pacpoCTPaHEHEBIX NMOACTPOEYHbIX
KOH/EHCATOPOB TMOKa3aHpl Ha puc. 69.
Kax /b1l ¥3 HMX COCTOHMT U3 CPAaBHUTEJILHO
MACCHBHOTO KEpAMHYECKOro OCHOBaHHSA
H TOHKOTO Kepamuyeckoro aucka. Ha mo-
BEPXHOCTh OCHOBaHHs (IOI OHCKOM) ¥ Ha
[HCK HaBeCeHbl B BUJE CEKTOPOB METaILTH-
YeCKHE CJIOH, sBAstoumecs obkiagkamMu
koHneHcaTopa. Ilpn BpamieEMy Oucka BO-
KpyI OCH M3MEHSIeTCsl IUIOILafb IepeKphbl-
THUSL CEKTOPOB-OOKJIAZIOK, U3MEHSAETCH eM-
KOCTb KOHJIEHCATOPA.

KIMK-1

Puc. 69. [ToncTpoeunnie KOHAEHCATOPBL M HMX
cxemaTHieckoe 0BO3HauEeHHE
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Puc. 70. Tlapanienssoe (3) B NOCIENOBATED-
Hoe (6) coenquueHHs KOHJEHCATOPOB
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EMKOCTL NOACTPOEYHBIX KOHIEHCATOPOB
YKa3bIBAIOT HA MX KODIIycax B BUae npob-
HOTO 4YHCJI4, T/le YUCIINTEe)b — KAMMEHbLIAs,
a 3HaMeHaTens HauboJbIUAS  €MKOCTb
naHHoro kospercatopa. Ecnu, HanpuMep,
HA KOHneHcatope ykaszamo 6/30, To 3TO
3HAYUT, YTO KauMeHbLIas ero eMKOCThb
6nud®, a wpaubompmag 30 nd. Ilon-
CTpOEYHbIE KOHIEHCATOPHI OOBIMHO HUMEIOT
HAMEHBINYIO eMKkoCThb 2-5nd, a Ha-
ubombiyio go 100-150 nd. HekoTophle u3
uux, Hanpumep KITK-2, MoxHO ucmosm3o-
BaTh B KAYyeCTBE KOHIEHCATOPOB nepeMeH-
HOM €MKOCTU Uit HACTPOMKH IPOCTHIX
ONHOKOHTYPHBIX MPHEMHHKOB.

KoHneHcaTOpsl, KaKk U Pe3UCTOPbL, MOX-
HO COEIMHSATH NapasulesbHO MIIH MOCIeNo-
pareJibEo. K COeMHEHHIO kKOHNEHCATOPOB
npuberator Hame BCErO B TeX CIIyyasx,
KOIJIa [OO PYKaMH HeT KOHIeHcaTopa
HYXHOrO HOMHHANA, HO UMEIOTCS [ pyTHe,
U3 KOTOPBIX MOXHO COCTaBHTH HeoOXomu-
MY10 €eMKOCTb. EClTH COenqUHUTH KOHIEeHCa-
TOpBL napaiennho (puc. 70,a), T0 uUx 06-
m@as eMkocTs Oymer paBHA CyMMe eMKO-
cTell BceX COENHMHEHHBIX KOHIEHCATODOB,
T.e.

Coemy=Cl+C2+C3 u .o

Tax, manpumep, eciu Cl=33nd un
C2=47 n®, To ob11as eMKOCTb 3THX [IBYX
xounencatopoB 6ymer: Copw=33+47=
= 80 m®d.

IIpy nocenoBATENLHOM  COEVMHEHHH
koHneHcaTopoB (puc. 70,6) ux obmias em-
KOCTb BCEr[la MeHbIle HavMeHbIueli eMko-
CTW. BKJHOWeHHOH B nermouyky. OHa mon-
CUMTBHIBAETCH 10 (popMyJie

Cobr = C1-C2/(C1 + C2).

Hanpumep, nomyctum, uto Cl=
=220 n®, a C2 =330 nd; rorna Cogy =
=220-330/(220 + 330)= 132 n®. Korga
COEMHAIOT MOCENIOBATENLHO ABA KOHJEH-
caropa OAMHAKOBOM EMKOCTH, HX oOmas
e€MKOCTh OymeT BIBOE MeHBIIE eMKOCTH
KaXJOro H3 HHX.

CUCTEMA COKPAIIEHHOT'O OBO-
3HAUEHHUS HOMWHAJIBHBIX
COTNIPOTUBJIEHUM  PE3MICTOPOB
1 EMKOCTEN KOHAEHCATOPOB

Ha pe3ucTopax B KOHIAEHCATOpPAX OTHOCH-
TeJbHO OONBLIMX  pa3MepoB Hx  HO-
MHHAJIbHbIE CONPOTHBIIEHUS HWIH €MKOCTH
MapKHpyloT, TNpPHUMEHSS OOILLEeNpPUHAThIE
COKpAILEHHble O0O3HAYEHHS eMHKIl 3JIeK-



TPHYECKHX BEJIHYHMH, A PAJIOM— BO3MOXHOE
OTKJIOHEHHEe OT HOMMHANA B MPOLEHTaXx,
nanpumep: 1,54 109, 334+20%. Hnsa
obo3HaueHusl e HOMHHAJIOB Majoraba-
PHTHBIX DPE3HCTOPOB M KOHIEHCATOPOB
MPUMEHAIOT CrenManbHbI KOj, Cclararo-
LIHIACA W3 YCIOBHbIX OYKBEHHBIX H [[M-
(ppOBHIX 3HAKOB.

ITo Takoif cuCTeMe enUHMIy COIpPOTH-
BJICHUS] OM COKpailleHHO 0003HayaroT Oyk-
Boit E, kuyioom—6yksoii K, meraom—O6yk-
poii M. ConporuBneHusi pe3ucTopoB OT
100 no 910 OM BeIpaxarwT B AOJAX KH-
Jlooma, a conpotuBienus or 100000 no
910000 OMm B jsromsix  Meraoma. Ecnu
HOMHHAITLHOE CONMPOTHBIICHHE Pe3NCTOPa
BBIPAXAIOT LEJbIM HUCJIOM. TO OYKBEHHOE
0003HAYEeHHE eHHMILI H3MEPEHHS CTABSIT
nocre 3roro uMcna, wHanpumep 33E
(33 Om), 47K (47 kOm), IM (1 MOm).
Korpa e conmpoTHBieHMEe pe3UCTOpa BhI-
paXawT HOeCATHYHOH [pobObio  MEHbILE
e/IMHHIbI, TO OYKBeHHOE 0DO3HAUCHUE elH-
HMIBI M3MEPEHHS PACnoJiararoT nepes HHC-
noMm, Hampumep K22 (220 Om), M47
(470 kOM). Bbipaxas compoOTUBIEHHE pe-
3MCTOpPA LEJIbIM YHCIOM C JeCATHYHOMH
ApoObIO, LEJI0e HHCIO CTaBAT BIEpeaH
OykBH, a JecATHYHYO Apobb-— mocne
OYKBBI, CHMBOJIM3HUPYIOLICH €IHHHILI M3-
mMepeHust (OykBa 3aMeHSeT 3anATYIO MOCTe
nenoro uucna). Ilpumepsi: 1ES (1,5 Om),
2K2 (2,2 kOm), 1M5 (1,5 MOm).

JonycTuMoe OTKJIOHEHHWE HAHOCAT IO-
cre 0603HA4EHHS HOMHHAJILHOTO COMPOTH-
BIIEHUsl CIENYIOUIUMH OyKBaMH:

Honyck, % . . .. . .. ... +20 +10 +5
MapkupoBka . . . .. ... B C H
IlpennonoxuM, Ha ManorabapuTHOM

pe3uctope obo3naueno: IM5WU. 3to 3Ha-
YHUT, 4TO HOMHHAJILHOE COMPOTHBIIEHHE pe-
suctopa 1,5 MOmMm, nonycTHMoe OTKJIOHe-
HUe OT HOMHHana +5Y%.

HoMuHanbHBIE EeMKOCTH KOHICHCATOPOB
no 91 nd seipaxaroT B mukodapanax, Mc-
NnoJbk3ysl Ju1sl OOO3HAHEHHA 3TOH eNUHUIL
emkoctH OykBy Il. Emkoctu ot 100 mo
9100 n® BuIpaxaroT B AonAX HaHOobhapasb!
(1 ud = 1000 n® wm 0,001 MxP), a ot
0,01 no 0,091 mx® —B HaHodapanax, obo-
3Hayas Hanodapany Oyksoil H. EmkoctH
ot 0,1 Mx® u BBIIIE BLIPAXAKOT B MHKPO-
dapanax, ucnonb3lys a8 oOOO3HAUEHMS
31Ol enuHMIbl eMkoctH OykBy M. Ecnm
E€MKOCTh KOHJICHCATOPA BBLIPAXAKOT LIEIbIM
yucsioM, To OykBeHHOe 06O3HAUEHHE eMKO-
CTH CTaBAT MOCJIE 3TOr0 YUCia, HaNpUMep:
12IT (12 n®), 15H (15 H® = 15000 nd
u 0,015 mx®), 10M (10 Mx®).

YToObl HOMHHAIIBHYIO €MKOCTEL KOHJIEH-
catopa BBIPA3UTh OECATHYHOH Hapobbio,
OykBenHOe ODOO3HAYECHHE EIMHMIILI E€MKO-
CTH pacnojaraiorT nepen uuciom: HIS
(0,15 ud = 150 n®), M22 (0,22 mx®d). dns
BhIpAXEHUA €MKOCTH KOHAeHcAaTOopa
UeNbIM HHCJIOM C HecATUHHOH npobbio
OykBeHHOe OOO3HAUEHHE EIHHHILI CTABAT
MEXOy UueJIbIM HHCIOM H JeCATUYHOM
Npo0b1o, 3aMEHAN €10 3ANATYIO, HAMPHMEP:
M2 (1,2 n®), 4H7 (4,7 ud = 4700 nd),
1MS5 (1,5 mx®).

JlonycTuMoOe OTKJIOHEHME MAapKUPYIOT
nocjne 0OO3HAYEHHS HOMHUHAILHOH €MKO-
T uMpaMi B NpolleHTax, NMuKodapazax
Wi OYKBEHHBIM KOJIOM, KOTOPBIH MpPHBO-
IuM (B COKpAILEHHOM BHAE) 37€Ch:

Jlonyck, %,

3 +
Mapkupobka < n

D+

BoT HeckonbkO npuMepoB 0O03HAYEHHS
napaMeTpoB ManorabapHUTHBIX KOHAEHCA-
Topos: 1H5B (1500 n®, nomyck 4 20%),
S116J1 (5,6 nd®, ponyck +29%), IMSd
(1,5 mMx®d, nonyck = 30%).

KOPOTKO O TIUIABKOM TMPEJO-
XPAHUTEIJE

Oror mpubop mpelcraBiafeT coboil oTpe-
30K MPOBOJIOKH, TONMIWHA KOTOpO# pac-
CYMTAHA HA MPOITYCKAHWE TOKA HEKOTOPO-
rO OMpejesieHHOro 3HA4YeHHs, HAMpPHUMEpP
0,25 A. OH npenoxpaHsieT UCTOYHHK TOKA
oT meperpy3kd. IlpemoxpaHuTenM HMerOT
BCE 3NEKTPOCEeTH, WHOrAa IITence/bHbe
PO3ETKH, PaIMOKOHCTPYKIIMH, THTAKOLIHECH
OT 3JIEKTPOOCBETHTEJLHON CETH.

IlnaBkui mpelOXpaHUTENb BCTABISIOT
B Pa3’pbiB 3JIEKTPUYECKON 1enH, YTOOb! e-
pe3 Hero TNpPOXOAWS BeCch TOK, NOTpe-
6nsiemblii nensto. [Toka Tok He NpeBbILIACT
JIOMyCTHMOH HOPMBI, [POBOJIOKA Mpelio-
XPAaHUTEN 4yTh TeIUlas WM COBCEM XO-
nonuad. Ho kak TOJILKO B 1ENH MOABUTCH
HeJonycTuMo Oosblllasi HArpyska MiM
NPOHU30HJeT KOPOTKOE 3aMBIKAHHe, TOK pe-
3KO BO3pACTeT, PACIIaBUT [POBOJIOKY
¥ lenb aBTOMATUYECKH pasopsercs. [la-
TPOH IIABKOro MpedOXPaHUTENS, UCIOIb-

~ F _)

(> E—"
Puc. 71. I1napxue npenoxpadHuTeny
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3yeMOr0 B OCBETHTENLHOH 3JIEKTPOCETH,
YCTPOEH TaK M€, KaK MNaTpPOH 3JIeKTpO-
namiel. B Hero BeepteiBatoT apdopoByo
«mpobky» (puc. 71- criesa), BHYTPH KOTO-
po# MMeeTCsl CBHHIIOBas npoposioka. OnuH
KOHell €¢ MpHIafgH K MeTa/UIHYeCKOMY J10-
HBILIKY NPoOKH, a [pYyroii—K MeTasuimye-
CKOMY ILMIHEAPY C pe3sboil, KOTOpBIM
NpPe/IOXPaHUTENIb BBEPTHIBAIOT B MNATPOH.

IlpoBOJIOKA TUIABKOIO Npe/loXpaHuTeNs
panvoKoHCTpYKiMK (Ha puc. 71 -cnpasa)
3aKIIO%€HA B CTEKJIAHHYIO  TPYOOuKy
H KOHIAMM InpHUnasHa K MeTaUTMYECKHM
KOJINAYKAM, BBIMOJIHIIONIHM POJIh KOHTAK-
TOB. JTHMH KOHTAKTaMH NpPEfOXpaHHTEND
BCTABNSAIOT B CrelMalbHblii naTpoH (nep-
KATENb) HIH MEXY OBYMS METAJLIMYECKH-
MH CTOEYKAMH, K KOTOPBIM TMOJBE/ICHbI
NpoBOJIA 3AIMIAEMOI OT Neperpy3ok ce-
TH.

IMpuunHy, BbLI3BABLIYKO INEPEropaxue
Mpe/IOXPAHATENS, HAN0 HalTH, YCTpPaHUTH,
M TOJILKO mocie 3Toro, cobmopasi ocro-
POHOCTh, MOXHO BCTABIISITH B 3JIEKTPHYE-
CKYIO LI€Nb HOBBIH NpEZIOXPAHKUTEIb.

OCTOPOXHO-BBICOKOE HAIIPSI-
XEHUE!

Jla, YoHBIH ApYr, BCErfia, Korja NMpHXOauT-
Ccf VMeTh JIEI0 C 3TEKTPOCETHIO, HAJM0
ObITh  OCOGEHHO BHMMATEJIBHBIM, OCTO-
POXHBIM M HHKOrfia He 3abblBath O Jek-
CTBYIOLIEM B Heil ONacHOM BHICOKOM Ha-
NPSDKEHUN.

Huorpa, Ganysick unu xpactas, pebsita
KACaKoTCHA PYKOH OrOJIEHHOTO MPOBOA MM
KOHTAKTOB LUTEncelibHOK poseTrku. Bpone
uuuero onacHoro. Ho mMoxer ciuyquthbes
HENOIIPABUMOE, MOTOMY HTO 3/E€KTPOCETh
He Jnobur wmyrok. «3Iddex™ Takoro
«ONBITA» BCEIENIO 3aBHCHUT OT 3JJIEKTpUYe-
CKOIO COMpPOTHBJIEHMS Teja 4YejoBeKa
M M3OJISIlMH €r0 OT 3€MJIH, BJIAXHOCTH MO-
1a, HA KOTOPOM OH CTOMT. Y pasHBIX JIFO-
Ieil B pa3HOM BO3PACTE M NPH Pa3iIMYHOM
COCTOSIHHH BCEr0 OPraHH3Ma 3JieKTpuYe-
CKOe CONPOTHBJIEHHE TeJla MOXET ObITh OT
THICAYH JI0 HECKOJIbKMX JIECATKOB THICHY
oM. U ecnu 4esioBek co CpaBHHUTELHO He-
GoJIBIIMM CONPOTHBIIEHHEM Tejla KOCHETCH
NpOBOJIA 3JIEKTPOCETH, HEPE3 HETO MOXMET
NPOHTH 3HAYMTENbHLIH TOK, KOTOPBIH MO-
WET CTaTh NpPUYMHOH  3JIEKTPUYECKOit
TPaBMBL

IMpocToit pacyeT: eciM HanmpskeHHe ce-
TH 220 B, a conpoturnenne Tena 22 xOm,
70 TOK mo 3akoHy Oma Oyner paseH
220:22000 = 0,01 A. Takoii ToK U1 Yeno-
BEKa ONaceH, HO He cMepTesieH. A ecld co-

npoTusieHre Mano—ecero 2,2 kOm? Tor-
ba Tok Boapactrer nio 220:2200=0,1 A.
Takoit TOK yXe CMepTeIbHO OmnaceH!

Kak npenoTBpaTHTh HENPHATHOCTH, KO-
TOpPBIE MOXET NPHYHHUTE IIEKTPOCETH?

Ipexne Bcero Hukozda, Hu npu Kakux
YJCADBUAX, He KacaiicA PyKamu 020AeHHbIX
yuacmKos npoeodoe  IAeKmpooCeemument-
HOLl Cemu, MOHMAMca Uau KOHMAaKmMHeIX Co-
eOuMeHuli. MOMMUPYeMOil Uu Haiaxcusae-
MOil anhapamypbel, numaroweiica om cemu.
A ecin noHanobuTCH 3aH30JIMPOBATE MPO-
BOJl, YJIy4LUMTH KOHTAKTbl LUTENCENLHOM
poO3eTKH, fdeyail 3To TonbKo nocie obecTo-
YMBAHHUA CETH BBIKJIIOYATEIEM Ha KBAPTUD-
HOM 72/IeKTPOPACNpPE/IENIMTENHHOM IHTKE.

INpu HaNnAXKUBAHWM NMPHEMHHKA WIH YCH-
JIUTENSA C MHUTAHHEM OT CETH ILYN H3MepH-
TenpHOro npubopa (wim WHCTPYMEHT) Jiep-
WH OfIHOM pPYKOH BO H30EXaHHM NMPUKOC-
HOBEHMS  TOKOHECYIIMX  NPOBOIHHKOB
obeumu pykamu. [lpexne wem 3ameHUTH
HCNIOPTHBLIYIOCH NETallb WM BHECTH H3Me-
HEHHSi B MOHTAX, MNOJIHOCTHIO OTKJIIOYH
NPHEMHHUK, YCHJIHTEb WM MUTAFOIIMA HX
BHINPSIMUTEJIH OT CETH.

*

Ha 3mom s npepuigato becedy. Ho «3k-
CKYpCUR» € 3INEKMPOMEXHUKY ewe He 3a-
KOHueHa. Bnepedu—Opyzue 3nekmpuueckue
Agaenun u npubopul, ¢ Komopwimu mebe
npudemcs umeniv Oeno.




BECE[JA IIECTAA

[MOJIVITPOBOJHHUKHA 1

INMOJIVITPOBOJHUWKOBBIE
ITPUBOPHI
Tol, tonvill Opye, COBPEMEHHUK MeXHUYe-

CKOil peoaoyuu 60 6cex 064acmax paouos-
aexkmponuxu. Cymy ee 3axarouaemcs 8 mMom,
UMo Ha CMeHY 3AeKMPOHHBIM AaMNam Npu-
Wau NOAYNPOBOOHUKOEble NpUDOPH, a UX
menepb 6ce DoAbUe MECHAN MUKDPOCXeMbl.

ITpeoxom o00Ho20 u3 Haubosee xapak-
MepHbIX npedcmagumeneti «apmuu» noay-
NpOBOOHUKOBHIX npubopos— mpan3ucmo-
pa—b6vla mak Hazvigaemvlil ZeHepupyrowuii
Oemexmop, u3obpemennuiii ewje 6 1922 2.
cogemckum paouogdusukom O.B. Jlocesvim.
Omom npubop, npeocmasasiowuii  coboil
Kpucmaaa noaynpoeoorUKa ¢ 0O8YyMa NpUuMbl-
Kaiowumu K Hemy Npo60AoUKAMU-NPOEOOHU-
KaMu, npu onpeOeseHHbIX YCA0BUAX MO2Z 2e-
Hepupoeame U YCUAUBAMb 3AEKMPUUECKUE
xoaebanun. Ho on moz20a u3-ia Hecosep-
wieHCmBa He M0Z KOHKYpUpogamv C 3aeK-
mponHoii aamnoti. Jlocmoiinozo noaynpo-
600HUKOB020 CONEPHUKA 3AEKMPOHHOU AaM-
Ne, HA3BAHHOZO MPAHIUCMOPOM, C0O304AU
8 1948 2. amepuxamckue yuenvie bpam-
meun, bapoun u Hlokau. B Hawieti cmpane
boavwoli 6k1ad 6 paspabomKy NoaAyNpoeco-
HUKOBbIX npubopoe eHecau A.P. Hogde,
JI. [I. JIanday, b. H. Jaswdosea, B.E. Jlow-
Kapee u PAO OPY2uX YUeHbIX U UHNCEHepos,
MHOZUE HAYUHbIe KOAAEKIMUGHL.

Ymobel noHAmMb CyWHOCMb 864eRuil, npo-
UCXO0AWUX 8 COBPEMEHHbIX N0.AYNPOBOOHU-
Kogvix npubopax, Ham npulemcs «3a2aA-

HYmMb» 8 CMpYKmMypy NoAynposodHuKa, pazo-
bpamvcsa @ npuuunax obpazosahus 6 Hem
Iaexmpuyeckozo moka. Ho neped smum xo-
powo 6wl mebe ecnomHume my wacmv nep-
6011 BeceObl, 20e 8 paCCKA3LIBAA O CMPOEHUY
amomos.

IMMOJIVIIPOBOJHVKU U UX CBOH-
CTBA

HanoMEro: no 3jIeKTpHYeCKHM CBOHCTBaMm
NIOJIYIIPOBOHUKH 3aHHMAIOT CpefHee Me-
CTO MEXAY INPOBOAHHMKAMH ¥ HEIPOBOJIHH-
kamu Toka. K cxazaHEoMy nobasimo, 4To
K T[pyNNe IOJYNPOBOIHUKOB OTHOCHTCH
ropasno 0oJible BEIIECTB, YeM K IpyIIIam
NPOBOIHHMKOB M HENPOBOIHUKOB, B3STHIX
Bmecte. K nonynpoBonnnkaMm, Hameammam
[PaKTHYECKOE NMPUMEHEHHE B TEXHHKE, OT-
HOCSTCS IepMaHuil, KpeMHHH, cejeH, 3a-
KHCh MEIH ¥ HEKOTOPbIE APYTHE BEIIECTBA.
Ho pns noJynpoBOAEHMKOBBIX NPHOOpOB
HCIOJIB3YIOT B OCHOBHOM TOJIBKO repMa-
HMA M KpeMHHIL.

Kaxosbt Haubonee xapakTepHbie CBOMH-
CTBa IIOJIyIPOBOIHHKOB, OTJ/IMYAXOIIME HX
OT NPOBOJHHUKOB K HENPOBOIHHKOB TOKa?
ONeKTPONPOBOAHOCTL  IOJYIIPOBOAHKUKOB
CHJILHO 3aBHCHT OT OKpYyXaromieH Temie-
pa1ypsel Ilpn oueHbr HM3KOH TemmepaType,
6:1m3Kk0H K abconroTEOMY Hymo ( — 273°C),
OEM BeAyT cebs 1o OTHONICHHIO K 3JICK-
TPHYECKOMY TOKY Kak H30JATOpHL. boJib-
IIHHCTBO ¢ NMPOBOIHKKOB, HA0DOPOT, NpH
TaKOH TeMIepaType CTAHOBSITCSI CBEPXIIPO-
BOIMMBIMY, T.€. [IOYTH He OKa3bBalOT TO-
Ky HHMKakoro conporusieHus. C mnossiiie-
HHEM TEMIIEpaTypbl IIPOBOJHUKOB X CO-
NIPOTUBJICHHE 3JICKTPHYECKOMY TOKY YBe-
JINYMBAETCS, @ CONPOTHMBJIEHHE IIOJIyIIpO-
BOJHHMKOB YMEHBIIAETCH. JIEKTPONIPOBOI-
HOCTh NPOBOJHHKOB HE H3MEHSCTCH IIpU
JeHCTBHM Ha HHUX CBETA. JJIEKTPOIIPOBOII-
HOCTBH € IIOJYyIIPOBOJHHMKOB TOM ICH-
CTBHEM CBeTa4, TaK HasbBaeMas GoTOIpo-
BOJHOCTH, NOBBILIAercd. IlosynposoaHukH
MOryT IpeoOpa3oBBIBATL DHEPIHIO CBeTa
B 3JIEKTpHYeCKui rox. IIpoBOIHHKAM e
3TO COBEpLICHHO HE CBOHCTBEHHO. JJIEK-
TPOIIPOBONHOCTE IOJYIPOBOAHHKOB PE3KO
YBEJIMYMBACTCS IIPH BBEOCHHMK B HHUX aTo-
MOB HEKOTOPBIX OPYTHX JI€MEHTOB. JJICK-
TPOIPOBOJHOCTE )K€ TNPOBOJHHKOB IIPH
BBCIEHHH B HHX IIPUMECEH IIOHMXAaeTCH.
3TH M HEKOTOPHIC IpYIHe CBOHCTBA IIOJIy-
IIPOBOJHMKOB OBUTH H3BECTHBI CPaBHU-

75



TEJIBHO AaBHO, OAHAKO IIMPOKO HCIONB30-
paTh MX CTa/iM CpPaBHUTEIBHO HEAABHO.
lepMaHuif ¥ KpEMHHH, SBJISIOIIHECH
HCXOJIHBIMH MAartepuaiaMH MHOIMX COBpE-
MEHHBIX TOJIYIPOBONHUKOBBIX NpHOOPOB,
MMEIOT BO BHEIIHHX CJIOfX CBOMX 000J10-
YEeK [I0 YEeThIPE BAJIEHTHBIX 3JIEKTPOHA.
Bcero xe B arome repmarus 32 371eKTpO-
Ha, 2 B atoMe KkpemHus 14. Ho 28 amex-
TPOHOB aToMa repmaus u 10 3nekTpoHOB
aToMa KpEMHHS, HaXOOSLIMECS BO BHY-
TPEHHUX Cj0fiX uX OOO0JIOYeK, INPOYHO
YACPXXUBAIOTCH SAPAMHM M HH [IPH KaKHX
oOcTOATENHLCTBAX HE OTPHIBAKOTCA OT HHUX.
Tonpko 4eTslpe BaJICHTHBIX 3IJIEKTPOHA
ATOMOB 3THX ITOJYIIPOBOJHHMKOB MOTyT, Aa
M TO He Bcerzaa, cTaTb cBOOOTHBIMH. 3a-
[IOMEH: YeTsipe! ATOM e IOJIyITPOBOIHH-
K4, MOTEPABIUME XOTS Obl OOMH 3JIEKTPOH,
CTAHOBHUTCS ITOJIOKHUTEIEHBIM HOHOM.

B rmonynposoiHuke aTOMbI pACIONO-
KEHB! B CTPOIrOM IIOPSIKE: KA XIBIH aTOM
OKDYXEH YETHIpbMS TAKHMH K€ aTOMAMH.
OHHU K TOMY € paclOJIOKEHb! HACTOJBKO
OM3KO [IpYr K JIpyry, 4TO UX BaJIeHTHHIC
3NEKTPOHbI O0Opa3yroT enuHble OpOUTHI,
IIPOXOJSALIHE BOKPYr BCEX COCEAHMX aTo-
MOB, CBSI3bIBAA MX B €OMHOE BEecTBo. Ta-
Kyl0 B32HMOCBSish ATOMOB B KpHCTAJLIE
[IOJTy[IPOBOAHHMKA MOXHO NPEACTABUTL Ce-
0¢ B BHIEC TIJIOCKOHW CXeMBbI, KaK [IOKa3aHO
Ha pHUC. 72,a. 3mecy Oosbllye MIAPHKH CO
3HAKOM « + » YCJIOBHO H300paxaioT sfapa
aTOMOB C BHYTPEHHUMH CJIOSIMU WIEKTPOH-
HOH OOONOYKH ([IOJIOXHTENILHBIE HOHBI),
a MaJICHbKUC LIAPUKH BAJICHTHBIC 3JIEK-

TpoHel. Kaxaplil aToM, Kak BHIAHIIb, OKpY-
KEH 4eThIpbMS TOYHO TAKMMH X€ aTroMa-
mu. JIroboil U3 aTOMOB CBA3aH C KaX[IbIM
COCEIHMM [IBYMS BAJICHTHBIMH 3JIEKTPOHA-
MH, OOMH U3 KOTOPBIX «CBOW», & BTOpPOM
38UMCTBOBAH Y «cocefian. ITO JABYX3JICK-
TPOHHAf, WIN 6aseHmHuan, ¢Bsizb. Camas
NpOYHas CBA3b!

B cBoxo ouepenpb, BECIIHHA CIOH 3Ji€K-
TPOEHOH# OOOJIOYKHM Ka)XI0ro aroma co-
ACPXHUT BOCEMBb  3JIEKTPOHOB:  YETbIpe
CBOMX M IIO OHOMY OT YETHIPEX COCEHHX
4TOMOB. 31eCh YK€ HEBO3MOXHO pa3Jjid-
YUTh, KAKOH M3 BAJICHTHBIX 3JICKTPOHOB
B aTOME «CBOW», a Kakol «4yXoH», mo-
CKOJIbKY OHM caenanuck obmpmu. Ipu ra-
KOH CBSI3Y aTOMOB BO BCEH Macce KpHCTaj-
Jla repMaHusl WIH KPEeMHUS MOXHO CYH-

TaTh, 9YTO KPUCTA/NI MOJYyNPOBOJHHKA
npenctaeisieT cobod onHy OOJBIIYIO MO-
JIEKyJ1y.

CxeMy B3aUMOCBSI3H ATOMOB B IOJIy-
IIPOBOJHMKE MOXHO [UISl HAIJIAIHOCTH
yNIpocTuTh, n300pasuB e¢ Tak, Kak 310
caejlaHo Ha puc. 72,6. 3pecy sapa atomMoB
C BHYTPEHHHMH 3NICKTPOHHLIMKM 0DON0YKE-
MM [IOKa3aHbI B BHJIE KPYXKOB CO 3HAKOM
IVIIOC, @ MEXATOMHbBIC CBSI3K —/IBYMS JIM-
HEHSIMI, CHMBOJIH3MPYIOIMMH BaJICHTHEIE
3J1€KT POHBL

3JIEKTPOITPOBOJIHOCThH
ITPOBO/IHVKA

Ilpu TemmepaType, 6i1u3koit kK aGCOMIOTHO-
MY HYJIFO. NTOJIYIIPOBOIHUK Bener Cebs Kak
abCOJIOTHHIA HENPOBOOHUK, MOTOMY YTO

ITOJTY-

v
22N

Puc 72. Cxema B3aHMOCBSI3M aTOMOB B KPHCTAJUle IOJIyIIPOBOAHHKA (3) H YIIPOLIEHHAS CXE€Ma €ro

CTPYKTYPpBL (6)
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B HeMm HeT cBoOonHbix 7nekTpoHOB. Ho
IpH TOBBIUEHHH TEMIIEPATYPh! CBS3b Ba-
JICHKTHBIX JIEKTPOHOB C ATOMEBIMH fIpa-
Mu ocrafesaeT M HEKOTOpBIE M3 HHX
BC/ICACTBHE TEIUIOBOIO IBHXEHUS MOIyT
NOKHIATh CBOH atoMbl. Bbipeabiuiuiics u3
MEXATOMHOH CBSI3H 3NEKTPOH CTAHOBUTCH
ceoboanbiM (Ha puc. 72,6—4epHasg TO4KA),
a TaM, rae oH Obl1 1o 31O0rO, O6Gpasyercs
IyCTOE MECTO. JTO IyCTOE MECTO B MeXKa-
TOMHOH CBfI3M MONYNPOBOJEHMKA YC/IOBHO
Ha3blBAlOT Owipkoil (HA puc. 72,6—pasop-
BABLIAACSA JIMEHSl IEKTPOHa). Yem Bbie
TeMIIepaTypa I[OJIyIPOBOJKMKA, TeM 00JIb-
LIe B HEM [OSABJIACTCH CBOOOIHBIX 3JIEK-
TPOHOB M 1bIpoK. Takum obpazom, oOpa-
30BAEHE B MACCE II01YIPOBOJHMKA IbIPKU
CBS33HO € yXOIIOM M3 000JIOYKHM aTOMA Ba-
JIEHTHOrO 3JIGKTPOHA, a BO3HHKHOBEHUE
TLIPKH  COOTBETCTBYET IIOSBJICHHIO IIOJIO-
XHTEJIBHOI O 3JICKTPHYECKOI0 3apsijia, pas-
HOI'O OTPHIIATEIILHOMY 3apsyly 3JIEKTPOHA.

A Tenepws paccMotp puc. 73. Ha mem
CXeMATHYHO HU300pa)eHO SIBJICHHE BO3HUK-
HOBCHHS TOKa B NOJIyNPOBOIHUKE. ITpuun-
HOM BO3HHKHOBCHHH TOKA CIIyXHT HANpS-
KCHHE, MPUIIOXCHHOE K IOJIYIPOBOIHHUKY
(2 puc. 73 UCTOYHHK HaNPSXEHHS CHMBO-
JIM3UPYIOT 3HAKH «+» H «—»). Benea-
CTBHE TEIUIOBBIX SIBJICHHH BO BCEH Macce
NOJIyNPOBOAEMKA  BBICBODOXIaercs  u3
MEXATOMHEBIX CBSI3€H HEKOTOpOE KOJMye-
CTBO 3JICKTPOHOB (Ha pHUC. 73 onn 0603Ha-
YEHBl TOYKAMU CO CTPeJKamH). JJiek-
TPOHHI, OCBODOXAaBIuMeCs BONM3K I10JIO-
XHTEJILHOIO NOJIFOCA HCTOYHMKA HAIpSKeE-
HHf, [OpPHTAIUBAIOTCH 9THUM  [OJIKOCOM
H YXOOAT U3 Macchl NOJIyPOBOIHHKA,

Hanpobnewnue nepeMewerus 3NexmpoHol
—— .

OCTaBJIsIs nocyne Ce0f ObIPKH. SMIEKTPOHHI,
YIIEALINEe M3 MEXATOMHEBIX CBA3CH Ha He-
KOTOPOM YJAJCHHH OT IOJIOXHTEIBHOIO
[I0JIIOCA, TOXE NPUTATHBAIOTCH UM H [BH-
XyTCS B ero CTopoHy. Ho, BcTpetmB Ha
CBOEM IIyTH MABIPKH, 3JICKTPOHBI KaK Obi
«BNPBLITMBAIOT» B HUX (puc. 73,a), npowuc-
XOOUT 3alOJIHEHHE HEKOTOPBIX  MEX-
ATOMHBIX CBsi3eil. A OmmxHME K OTpHuA-
TEJIbHOMY TMOJOCY [ABIPKH 3aIOJIEAIOTCH
APYIr¥MH 3JIEKTPOHAMH, BHIPBABIUIUMUCH H3
ATOMOB, PAaCIIOJIOKEHHBIX e OJmxe K oT-
pUnaTeapEOoMYy nomocy (puc. 73,6). Iloka
B IIOJYIIPOBOIEMKE [CHCTBYET 3JICKTpHYC-
CKOE MOJIe, 3TOT IIPONECC INPOHOIHKACTCSA:
HapyLIAKOTCA OOHH MEXATOMHBIE CBS-
3H—U3 HUX YXOJAT BAJICHTHBIC 3JICKTPOHLL,
BO3HMKAIOT IbIPKH—HU 3alOJIESIOTCH LpY-
rMe MeXaTOMHEBIE CBA3H—B [bIPKH «BIIPbI-
IHBAIOT» 3JICKTPOHBI, OCBOOOAMBIIMECH W3
KAKHX-TO [JPYIMX MEXAaTOMHBIX CBf3€i
(puc. 73,6-r1).

PaccmaTpupas 311 CXeMBL, Tbl, KOHEYHO,
3aMETIII: 9JICKTPOHB! JBIDKYTCH B HAIpa-
BJICHMH OT OTPHIATEJBHOIO IIOJIHOCA HC-
TO4HHKA HANPSKEEHUSA K IOJIOXUTEIILHOMY,
4 BIPKM NEePeMEeIaoTCs OT IMOJIOXHTEb-
HOro mojioca K OTPHUATE/bHOMY. 310
SIBJICHHE MOXHO CPaBHHWTHL C TAKOH XOpoO-
wo 38aKoMoH Tebe kapTuroit. CTouT nuo-
Hepckui oTpsa. Heckonbko peGsT BBILLIO
U3 cTposi: 00pa3zoBaJIMCL MYCTBIE Me-
cTa—nbIpkH. Boxateiii nomaer xomaniy:
«CoMKRYTH cTpoft!». Pebsta o ovepean
NEPEMEILAIOTCS BIIPABO, 3AIOJIHSA IYCThHIE
mecTta. Urto nonywaercs? Pebsita omun 3a
IPpYr¥uM IepeMeIaroTcs K npasoMy Jian-
Iy, & IyCTbie MecTa—B CTOPOHY MEBOro.
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Ilpn temnepaType Bbille abCONIOTHOIO
HyJIl B NOJIyIPOBOJHUKE HEMPEPLIBHO BO3-
HUKAIOT H HCYE3AIOT CBOOOMOHBIC IJIEK-
TPOHbI UM JBIPKH JAXE TOrja, Korziia Her
BHEIIIHUX 3JIeKTpHYecKux noJjied. Ho anex-
TPOHbI U JBIPKH JBHXYTCH XaOTUYECKH
B pa3HbIC CTOPOHH M HE YXOIST 3a npene-
JIbl MOJIYNPOBOJIHHKA. B 4KCTOM noJiynpo-
BOJIHHKE YHCIIO BbICBOOOIMBIIIMXCS
B Kax/blii MOMEHT BPEMEHH 3JIEKTPOHOB
PaBHO 4HCIy OOpAa3yFOIIMXCH NpH 3TOM
Jbipok. Obinee ke MX YKCIO NMpH KOMHAT-
HOIl TeMmepaType OTHOCHTEJILHO HEBEJIH-
k0. IT03TOMy UIEKTPONPOBOIHOCTH TAKOTO
NOJIyNMPOBOOHUKA, HA3LIBAEMAas COOCMBeEH-
Hoil, mana. HBIMH cJI0BaMH, TAKOH mony-
NPOBOJIHHK OKAa3bIBACT 3JIEKTPHYECKOMY
TOKy JOBOJILHO OOJIBIIOE CONMPOTHBIIEHHE.
Ho eciH B YKCTHI MOJIyNpOBOMHMK f100a-
BHTb J1AX€ HHYTOXHOE KOJIMYECTBO NMPHME-
CH B BHIE aTOMOB JpYIrHX 3JICMEHTOB,
WIEKTPONPOBOAHOCTH €r0 PE3KO IMOBLICHT-
cs. Ilpy 3ToM B 3aBHCHMOCTH OT CTpYK-
Typbl QaTOMOB IPHMECHBLIX 3JIEMEHTOB
3JIEKTPOIPOBOAHOCTD NOJIyNMPOBOAHAIKA
Oyner 2.1exmpoHHOT WIH ObIPOUHOIL.

YeM pa3imyaroTCs 3TH ABa BHIA 3JICK-
TPONPOBOJIHOCTH MOJIYNPOBOAHHKA?

Ecin kakol-mnbo aTtoM B KpUCTAJUIE MO-
JIyIpOBOJIHHKA 3aMEHHTH ATOMOM CyPLMBL,
HMEFOLIHM BO BHEIIHEM CJIOE 3JI€K1POHHOH
000JIOYKM [STh BAJICHTHBIX 3JICKTPOHOB,
3TOT ATOM-«NPHILEIEL HYETHIPLMS 3JICK-
TPOHAMH CBSIKETCH C YETBIPLMS COCEAHU-
MU aTOMaMH NOJIyNpoBOAHHKA. [ISTEIN Xe
BaJICHTHbIN 3JIEKTPOH a10Ma CypPbBMBI OKa-
KETCH (WIMIIHMM» H CTaHET CBOOOIHBIM.
Yem Oonblle B NOJYyNpoBOOHHMK Oyler
BBEIICHO ATOMOB CypbMbL, TeM OoJIblle
B €r0 MACCe OKaXeTCH CBOOOIHBIX 3IICK-
TpoHOB. C1e10BaTENILHO, MOJIyMPOBOIHHK
C MPHMECHIO CYPbMBL NPHOJIHKACTCH IO
CBOMM CBOHCTBAM K METAJUTy: JUIS TOTO
yToOB! ¥epe3 HEro NMpOoXOIWsl 3JICKTpHue-
CKHil TOK, B HEM He 00s3aTelIbHO NOJIKHBI
paspyluaThCs MeXaToMHbie cBs3n. Ilomy-
NPOBOJIHUKH, oOnanaromme TAKHMH CBOH-
CTBAMY, HA3BIBAIOT MOJIYNPOBOAHUKAMH
C ICKTPONMPOBOAHOCTLIO THNA N HJIH, KO-
poue, MOJIYIPOBOAHMKAMK N THNA. 37ech
JIaTHHCKag OykBa N— HavajpbHas Oyksa Jia-
THHCKOIO CJIoBa “negativ’ (HeraTtwB), 4TO
3HAYHT «OTPHUATEJILHBIIY. JTOT TEPMHH
B IIAHHOM CJIy4de HYXHO NOHMMAaTh B TOM
CMBICJIE, YTO B MOJIyNPOBOAHHKE THIA
N OCHOBHBIMH HOCHUTENIIMH TOKA SBJIsi-
FOTCH OTPHIATE/IbHbIC 3apAObL, T.€. 3JICKT-
POHBL.

CoBceM MHAs KapTHHA TNMOJIYYHTCS, €CIM
B NOJIyNPOBOJHUK BBECTH aTOMBI C TpeMs
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BAJICHTHbIMH  3JIEKTPOHAMH,  HanpuMep
arombl uHAAA. Kaxaeil atomM Metajuia
HHONS CBOMMH TPEMS O3JICKTPOHaMH 3a-
NOJIHAT CBA3H TOJILKO C TPEMS COCCIHHMH
aToMaMy MMOJIYIPOBOJIHHKA, & JUIA 3aM0JI-
HEHUsl CBSI3H C YETBEPTHIM ATOMOM Y HEro
He XBaraeT ofHOro asextpoHa. Obpa3syer-
cq npipka. OHA, KOHEYHO, MOXET 3allosi-
HHTLCH KAKHM-IHOO 3JIEKTPOHOM, BBIPBAB-
LIMMCA M3 BAJICHTHOH CBA3H C IPYr¥MH
aTomamHu nojynposonunka. OnHaKo He3a-
BHCHMO OT TOro, rae OynyT IeIpKM, B Mac-
C€ MOJIyNMPOBOJIHUKA C NMPHMECHIO HHIUSA He
Oyner xBaTaTh JIEKTPOHOB JUIS WX 3arojl-
HeHHa,. M uem Oonbmie Oyner BBeneHO
B MOJIyNPOBOHHK MPHMECHBIX ATOMOB HH-
nus, TeM Oonblie B HeM oOpa3syeTcsl Ibl-
POK.

YtoOb! B TAKOM NONYNMPOBOIHHKE 3JIEK-
TPOHBI MOIJIN NEPEMELIATLCSH, COBEPIIEHHO
00s3aTesIbHO  JIOJDKHBI  Pa3pyIIaTLCH  Ba-
JICHTHBHIE CBSI3M MEKy aToMaMH. BripBas-
IIHECHS M3 HHUX 3JICKTPOHBI WIIH XK€ 3JIEK-
TPOHbI, MOCTYIHBIIME B MOJYNPOBOOHHK
H3BHE, IBHXYTCH OT IILIPKHM K JBIPKE. A BO
BCEil Macce [OJyNPOBOIHKHKA B JIFOOOH MoO-
MEHT BpeMeHM 4YHCJIO AbIpOK Oymer Oouib-
e o0nero Ynucaa CBOOOHBIX 3JIEKTPOHOB.
IlonynpoBonuukyn, obsagaromme TakuM
CBOHCTBOM, HA3BIBAIOT MOJYNPOBOIHHKA-
MH C JBIPOYHOH 3JICKTPONPOBOIHOCTHIO
WIH MOJIyNpOBOAHMKaMH THna p. Jlarus-
cxkag OykBa p—nepBas Oykea JIATUHCKOTO
ciaopa “positiv’  (MO3WTUB), YTO 3HAYHT
WI0JIOKHMTENbHBIHR». 3TOT TepMUH B [aH-
HOM CIIy4ae HYXHO NOHHMAaTh B TOM CMbI-
Clle, 4YTO SIBJCHHE 3JIEKTPHYECKOIO TOKA
B Macce NOJIyIpOBOJIHHKA TUMA P COMpO-
BOXIAETCA HENPEPHIBHBIM  BO3HHKHOBE-
HHEM ¥ HCYE3HOBEHHEM IOJIOXHTEJILHBIX
sapsnoB— ObIlpok. [lepemeniasch B Macce
HOJIYTIPOBOTHMKA, IBIPKH KaK Obl ABJIAIOT-
€ HOCHTEJISIMH TOKa.

ITonynpoBOAHNKH THNA P, TAK XE Kak
H MOJIyNPOBOAHUKM THMA N, 00IaarT BO

MHOro pas Jy4iiedl  3eKTponpoBoO-
HOCTBIO [0 CPABHEHHIO C YHCTHIMH [OJIy-
MPOBOAHHKAMH.

Hamo cka3aTh, 4TO NMPakTHYECKH HE Cy-
LIECTBYET KAK COBEPLICHHO YHCTBIX MOJIy-
NPOBOOHHKOB, TAK H MOJIyIPOBOJIHHKOB
¢ abCoOJIOTHOM 3JIEKTPONPOBOIHOCTHIO TH-
MoB N U Pp. HOJIYNPOBOZIHUKE C IIpH-
MECbI0 MHAMSA 00A3aTesIbHO eCTh Hebosib-
II9€¢ KOJIMYECTBO ATOMOB HEKOTOPBIX ApY-
HX 3JIEMEHTOB, NPHJAFOIIMX €MY 3JICK-
TPOHHYIO NpPOBOJMMOCTH, 4 B MOJIYyNpO-
BOJIHHKE C [PHMECHIO CYPbMBI €CTh aTOMBL
3J/IEMEHTOB, CO3JAIOMIMX B HEM OBIPOYHYFO
snekTponposoaHocTe. Hanpumep, B noiy-



TIPOBOAHUKE, UMEIOLIIEM B LIEJIOM 3JIEKTPO-
NPOBOAHOCTL THMA N, eCTh JIBIPKH, KO-
TOpblE MOTYT 3anoJIHATHCA CBOOOIHBIMH
3neKTPOHAMH NpUMECHBIX aTOMOB
cypeMmbl. Benencteue 3toro anmekTponpo-
BOJHOCTh  TIOJIYMPOBOJHHKA  HECKOJIBKO
YXy/UUMTCA, HO B LEJIOM OH COXPaHUT
3NEKTPOHHYIO MPOBOAUMOCTh. AHATOrHY-
Hoe sBjIeHHe OyneT HabmoNaTLCA H B TOM
cly4ae, eclIH B MOJYMPOBOOHHK C [bl-
POYHBIM XAPAaKTEPOM 3JIEKTPONMPOBOJIHO-
CTH moraayT cBobofiHbie 3ekTpoHbl. Ilo-
3TOMY MOJYNPOBOAHHKAMY THIMA N TPUHs-
TO CYHTATh TaKHe MOJIYMPOBOAHHKH,
B KOTOPbIX OCHOBHBIMH HOCHTEISMH TOKa
ABISIOTCA 3MeKTPOHBI (npeobJiafaer 3Jiek-
TPOHHAA 3JIEKTPONPOBOAHOCTD), @ K MOJIy-
MPOBOJHHKAM THNA P-—TMOJyIPOBOAHHKH,
B KOTOPBIX OCHOBHBIMH HOCHTE/ISIMM TOKA
ABJIAOTCA NbIPKH (MpeobiajaeT aulpoYHas
3JIEKTPOIPOBOIHOCTH).

Tenepb, koraa Thl uMeellb HEKOTOpOe
MpeAcTaBieHHe O fBJIEHHAX, MPOMCXOMs-
LMX B TIOMyNPOBOAHWKAX, TeOe HETPYyAHO
Oyner MOHATH MPHUHIMI ACHCTBHA MOJIY-
NPOBOJTHHKOBBIX NPHOOPOB.

HayneM ¢ npeniiecTBEHHHKOB TPaH3H-
CTOpa— NOAYNPOBOJAHHKOBBIX JTHOIOB.

ANOAbI 1 UX INMPUMEHEHUE

CeronHfi B «CeMEHCTBO» IUONOB BXOIHUT
He OOWH JECATOK MONYIPOBOJHHKOBBIX
npubOpoB, HOCALLHMX HA3BAHHE IHOI.
3necy peyb noiner nMiith O HEKOTOPBIX
npubopax, ¢ KOTOpbIMH Tebe B TiepBYIO
oyepenh MPUIETCH HMETh HEJIO.
CxemMaTHYHO MO MOXHO NpPEeNCTABUTH,
Kak JIBe IIACTHHKH MOJIYMPOBOAHHKA, OHA
H3 KOTOpPbIX oOJjiafiaeT 3NekKTPONpOBOA-
HOCTHKO Tuma p, a apyras—tuna n. Ha
pHC. 74,a ObIpkH, npeobiafatoliye B mia-
CTHHKE THNA P, YCJIOBHO H300paxKeHbl
KPY>XKaMH, a 3JIeKTPOHbL, npeobnanaromme
B IUIACTHHKE THIA N— YepHBIMU 1IAPUKAMH
TAKHX JXe pasMepoB. DTy ABe obnacTu—

:np

IBa JJIeKTpoda OMOJa: aHOA M KaTOM.
AHOIOM, T.€. MOAOKMUTENILHLIM 3/eKTPO-
oM, fBjisleTcl obnacTh Tuna p, a KaTo-
IOM, T.e. OTPHUIATEAbHBIM  3JEKTPO-
JoM,~-obnacTe Tuna n. Ha BHewmnue no-
BEPXHOCTH IIACTHH HAHECEHBl KOHTAKTHBIE
METAJIJIHYECKUE CJIOM, K KOTOPbIM IpH-
MasiHbl NPOBOJIOYHBLIE BLIBOMB! 3JIEKTPOAOB
auona.

Takoli NoOJYIIPOBOAHHKOBBIH  mpubOp
MOXET HAXONUTBCA B OOHOM H3 IBYX CO-
CTOSHHI: OTKpBITOM, KOTJa OH XOpOLUIO
NPOBOJUT TOK, H 3aKpbITOM, KOria oOR
IU10X0 MpoBOAUT Tok. Eciu k ero snekTpo-
aM MOIK/IIOYHUTh HCTOYMHHK [MOCTOSHHOIO
TOKa, HAmpuMep, ralbBaHHYECKHH 3Je-
MEHT, HO TAK, 4TOObl €ro MOJIOXHTEbHBIIH
nomoc OB COeqMHEH C aHOOOM OHOjA,
T.e. ¢ obnacThi0 THHa p, a OTpHIa-
TeJILHBIH — C KATOMNOM, T.€. ¢ 001acThiO TH-
na n (puc. 74,6), TO QMO OKAXeTCHA B OT-
KPBITOM COCTOSIHHM M B oOpasosasiuefics
Iermd MoiteT TOK, 3HAYEHHEe KOTOpOro 3a-
BHCUT OT MPUII0XKEHHOTO K HEMY HAIpsxe-
HUA U cBoWcTB auona. Ilpu Taxoil monsip-
HOCTH NOAKMOYEHUS OaTapeH 3JIEKTPOHBI
B 06J1aCTH THUMA N MEPEMEIIAIOTCH 'OT MH-
HyCa K IUIKOCY, T.€. B CTOPOHY 00JIacTH TH-
na p, a AbIpKH B 00JIaCTH THNA P JBHXYT-
CA HaBCTpedy D3JEKTPOHaM—OT IUIoCca
K MHHycy. Berpeuasich Ha rpaHune obna-
CTell, HA3BIBAEMON 34eKMPOHHO-ObIPOY HHIM
nepexo0om WJH, KOpoue, p-N HepexoOoM,
3NEeKTPOHb! KaK Obl «BOPLITHBAIOT» B JBIp-
K4, B pe3yJbTaTte U Te, W JApyrue IpH
BCTpete MpeKpallaloT CBOE CyIleCTBOBA-
HHe. MeTalaHueCKHi# KOHTAKT, coeqH-
HEHHBIN C OTPHLATEJILHBIM MOJIOCOM 3jle-
MEHTa, MOXeT oTaaTh objacTtu THna
N TNpPakTHYeCKH HEOrpaHHYEHHOE KOJIu4e-
CTBO 3JICKTPOHOB, MOMOJIHAA YOBUIL 3Mek-
TPOHOB B 3TOil 06J1aCTH, 2 KOHTAK1, COEIM-
HEHHBIA C MOJIOXHTEIBLHBIM MOJIOCOM 3JIe-
MEHTa, MOXET NMPUHATH U3 obJlacTH THMa
P Takoe Xe KOJIMYECTBO 3JIEKTPOHOB, 4TO
PABHO3HAYHO BBEJCHHIO B HEro COOTBET-
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CTBYIILLIETO KOJIMYECTBA OHIPOK. B 3tom
Cjllyyae COMNpDOTHBJIEHHME Pp-n  nepexona
MaJlo, BCIEACTBHE 4ero 4epe3 OUOO HIeT
TOK, HA3HBAEMLIA npsmuim mokom. Uem
OoJbiie [UOMAAL p-N [EPEXoia M Hanps-
KCHHE HMCTOYHHKA NHTAaHHA, TeM Oosbiue
3TOT NPAMON TOK.

Ecnu nomrocel 3eMeHTa NMOMEHSTh Me-
CTaMH, KaK 93TO [OKa3aHo Ha pHcC. 74,B,
JHOJl OKaXeTCA B 3AKPHITOM COCTOSIHHH.
B 3TOM Ciiyuae 3JIEKTPHYECKHE 3apsiabl
B IMoJe noeeayT cebs nHave. Teneps, yaa-
NASCH  OT p-N Mepexona, WIEKTPOHBI
B obnacTy THHA n OyayT nepeMelnaThLes
K TOJIOKUTEILHOMY, a AbIPKH B 06J1aCTH
TUNMA P K OTPHIATEILHOMY KOHTaKTaM
nuona. B pesynbrare rpannua obmacteit
C pa3JIHHLIMH THITAMH 3JIEKTPONPOBOIHO-
CTH Kak Owbl pacumpurcsd, obpasys 30HY,
0oOeIHEHHYI0 JICKTPOHAMH H ILIpKaMH (Ha
pHC. 74,B OHa 3aAlUTPHXOBAHA) M, CIENOBA-
TEJTLHO, OKA3bIBAFOLIYK) TOKY OYeHb OOJIb-
woe conporueiieHne. QaHako B 9ToN 30HE
HeOoJbIIOH OOMEH HOCHTEJSMHM TOKa Me-
xOy obnacTsiMH IuMofa Bce xe Oyner npo-
Hexomutsh. I[losTomy yepes nHoa mnoHzeT
TOK, HO BO MHOTO pa3 MEHBIIHH, YeM nps-
MOH. ITOT TOK Ha3bIBAIOT 0OpammuslM mo-
KOM IIHONA.

Ha rpadwuxkax, xapakrepusyrommx pabo-
Ty nuona, npssMoil Tok obosHawaror Ipp,
a obpatubii Iogp.

A ecsin MO BKJKOYMTBL B LiENb C Iepe-

MeHHbIM TokoM? OH Oyner OTKpbBAThCA
MpH  TOJIOKUTENBHBIX IOJyNepHoJax Ha
4AHOJE, CBOOOAHO [POMyCKass TOK OIHOIO
HANpaBJIeHAs — IpAMOH TOK Iyp, M 3aKphbi-
BATLCA [PH OTPHUATENLHLIX IOJIyNepHO-
Iax Ha aHopge, MOYTH HE NpONYyCKas TOK
MPOTHBOMOJIOKHOTO HanpasJieHHS — 00-
paTHbH TOK logp. DTH CBOMCTBA OMOZIIOB
M HCTOJL3YIOT B BBLIIPSIMHTENSX IUIS 1Ipe-
00pa3oBaHUs MNEPEMEHHOTO TOKAa B TOK
NMOCTOSHHBIN.
* HanpskeHHe, NMPH KOTOPOM [IHOZ OT-
KpBIBAETCH H uYepe3 Hero WIET NPsAMOK TOK,
Ha3BBAIOT NPAMBIM (MUIIyT U pp) WK npo-
IYCKHbIM, & HaNpsxeHue oOpaTHON noJisip-
HOCTH, NMPH KOTOPOM IHOI 3aKpbIBACTCH
H 4epe3 Hero uaer obpaTHbIA TOK, HA3bl-
BaroT oOpaTHeM (MHyT Ugsp) WM He-
nponyckHeiM. IIpu npsiMoM  HanpsKeHHH
CONPOTHBJIEHHE JHOa XOPOLUEro KayecTsa
HE TPPEeBBILACT HECKOJILKHX HECATKOB OM,
NpH OOpaTHOM K€ HANpPSXEHHH €ro Cco-
IIPOTHBJIEHHE JOCTUIHET NIECATKOB, COTEH
KHJIOOM M naxe meraoM. B stom Herpyn-
HO yOenuTnLCs, eciM oOpaTHOE CONpoOTH-
BJICHHE NHOIA M3MEPHTH OMMETPOM.

BHyTpEHHEE CONPOTHBIIEHHE OTKPBLITOrO
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JMO/A - BEIMYMHA HENOCTOSHHAS M 3aBH-
CHT OT MPSIMOTO HANPSKEHHSA, NMPHJIOKEH-
HOIo K OHMOAY: YeM OOJIbIIE 3TO HAIPsKe-
HHe, TeM OoJiblIe NpsiMON TOK 4epe3 AHOL,
TEM MEHBIIE €ro NMPONyCKHOE CONPOTHERIIE-
HiHe, CynuTh O CONPOTHBIEHHH AHOJA
MOXHO [0 MAJCHHIO HANPSKEHUSA HA HEM
H TOKy 4Yepe3 Hero. Tak, HallpuMep, €CJIH
yepe3s AHMOJ MAET npAMOH TOK Ipp=
=100 MA (0,1 A) 1 npH 3TOM Ha HeM Mna-
naetr HanpsokeHne 1 B, To (mo 3akony
Oma) npsimoe CONpOTHBJIEHHE OHona Oy-
ger: R=U/I=1/0,1 =10 Om.

B 3akpLIiTOM COCTOSHMHM Ha AuoOfe Ma-
JaeT [OYTH BCE NPHKJIAAbLIBAEMOE K HEMY
HANpsHKeHHE, OOpaTHLIH TOK Yepe3 Hero
Yype3BbIYAHO MaJj, a CONPOTHBJIEHHE, CJie-
JOBATE/ILHO, BEJIVKO.

3aBHCHMOCTbL TOKAa Yepe3 JHOJ OT 3Ha-
YeHHSA H [1OJISSPHOCTH NPHJIOKEHHOIO K He-
My HANPSXEHHA H300paXaroT B BHIE KpH-
BOH, Ha3bIBAEMON 804bM-AMNEPHOU XApaK-
mepucmukoii duoda. Takyro XapakTepucTh-
Ky Tbl BMIMIIL HAa pHC. 75. 3gech mno
BEPTUKAJILHON OCH BBEPX OTJIOXKCHBI 3HA-
4EeHUS NPSAMOTO TOKA Iyp, 2 BHU3Y —0Opar-
HOro Toka lygp. [0 ropusoHTansHOM ock
BrpaBo O0OO3HAYEHbI 3HAYCHHS IPAMOrO
HanpsxeHuss Upp, Bieso- oOpaTHOro Ha-
npsixeHust Uepp.

Ha Takod BoOJILT-aMIIEpPHOM XapakTepH-
CTHKE pa3jIHYaloT NMpsiMylo BETBBL (B MNpa-
BOMl BEPXHEH 4acCTH), COOTBETCTBYIOLIYKO
nNpsIMOMY TOKY 4epe3 OHOoH, U oDbpartHyro
BETBb, COOTBETCTBYIOLIYIO OOpaTHOMY TO-
Ky. M3 Hee Bunmo, yro TOK Ip3p IMONA B CO-
THH pa3 Oosibllle TOKA Iogp- Tak, Hanpm-
Mep, YyXe IpUd NpPsSMOM HANPSHKEHHH
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Puc. 76. Cxematuyeckoe YCTPOMCTBO (a) M BHELUHUI BUJ HEKOTODBIX IJIOCKOCTHBIX AMOAOB (6)

Unp=0,5B TOK I;yp paBen 50 MA (Touka
a Ha xXapakTtepuctuke), ipu Upp=1B on
pospactaer 0 150 MA (Touka O Ha xapak-
TEPUCTHKE), 4 NPU OOPATHOM HANPSKEHUH
Uoep= 100 B obpaThniii Tok Ioep He mpe-
puinaer 0,5 MA (500 mxA). [Toncyurait, BO
CKOJIbKO pa3 (pd OTHOM M TOM Xe INps-
MOM M OOpaTHOM HATpPSDKEHUH TNPAMOI
TOK Gosblie o6paTHOrO.

IlpsimMas BeTBL MAET KpYyTO BBEPX, Kak
Obl NpPMXMMAaACh K BEPTUKAJIBHOM OCH.
Ona xapaxTepu3yeT OwiCTphblii pocT nps-
MOr0 TOKA 4epe3 MO € YBEJIMYEHHUEM
npsMoro Hanpsbkenus. QOOparTHas ke
BCTBb, KdK BH/MILbL, WAET NOYTH Tapa-
JIC/IbHO FOPH3OHTAJILHOM OCH, XapaKTepH-
3y# MEIUICHHBI POCT 0OpaTHOro TOKA.
Hanuuue 3ameTHOro obpaTHOro TOKa— He-
[IOCTATOK [MO/IOB.

IlpuMepHO Takue BOJBT-aMIIEPHBIE Xa-
PAKTEPUCTHKH HMEIOT BCE TepMaHUEBBIE
auoabl. BosbT-aMnepHble XapaKTEPUCTUKH
KPEMHMEBBLIX [IHOJIOB YyTh CABHHYTHI BIpa-
Bo. OObsicHsiercs 3TO TeM, 4YTO TrepMa-
HUEBHI [HOJ OTKpHIBAETCS M HAYuHAET
NpPOBOAMTL TOK MPU MPAMOM HANPSHKEHUU
0,1 02 B, a kpemuuesnii npu 0,5 0,6 B.

ITpubop, Ha mpuMepe KOTOpPOro s pac-
cka3an Tebe 0 cBOMCTBAX AMOOA, COCTOSI
M3 OByX IUIACTMH TNOJYNIPOBOJHHUKOB pa3-
HOI 3JIEKTPONPOBOAHOCTH, COEAMHEHHBIX
Mexay coboil mwiockocTsMu. IlonoOHmie
JIMOJIbl HA3LIBAOT niockocmubvimu. B nei-
CTBMTENBHOCTH € TUIOCKOCTHON nuon
npe/IcTaBiseT co0oi OHY TMIACTHHY IOJY-
NpOBO/IHMKA, B 00BEME KOTOpPOI co3naHbl
[IBe 00JlacTH Pa3HON 3JIEKTPONPOBOHO-
crh. TeXHOJOTMA U3TOTOBJIEHUS] TaKHX
[JMOMOB 3akiroyaercs B crnedyromiem. Ha
MIOBEPXHOCTH KBA[PATHOM TJACTUHBI TLIO-
waneo 24 Mm?2 W TONLIMHOM B HECKONb-
KO [0JICH MUJUIMMETpPA, Bhipe3aHHON u3
KpMCTa/Lla TIOJYyNPOBOAHUKA C 3JIEKTPOH-
HO# 3JIEKTPONPOBOAHOCTBEO, PacTiiaBiisoT
MaJleHbKMii kycoyek uHausa. Muauid kpenko

6-202

clulaBisieTcss ¢ IMnactuHkod. Ilpu 3tom
ATOMBl HMHOMS TPOHMKAIOT (IupPyHIM-
PYIOT) B TOJILY TJIaCTHHKH, 0Opa3ys B Hei
obnacte € mpeobsiagaHUEM OLIPOYHOM
anekTponpoBogHocTH (puc. 76,a). Ilony-
YaeTCA  NOJYNPOBOAHUKOBBII  npubop
C nByMs obnacTsMu pa3jiMYHOrO THIa
3NEKTPONPOBOAHOCTH, 4 MEXAY HHMHU p-n
nepexon. KoHtakTamu 3nektponoB auoaa
CyXAaT Kanelbka WHOWA U METAaJIMYEeCKUii
JMCK (WM CTEPXEHb) C BHIBOAHBIMH IIPO-
BOAHUKaAMHU.

Tak ycTpoeHbl Haubonee pacnpocrpa-
HEHHBIE TIJIOCKOCTHbIE repMaHueBble
M KpPEMHHMEBHIE AMOabl. BHemHUIl BMO He-
KOTOpbIX M3 HHX MOKa3aH Ha puc. 76,0.
IMpubops! 3aK/IOYEHH B HEILHOMETAIIN-
4YeCKHME KOPITYCa CO CTEKJISHHbIMHM M30JIATO-
paMy, YTO TIO3BOJISET HCNOABL30BATHL HX
njs paboTel B YCHOBUSX MOBBILIEHHOM
BJIAXHOCTH. JlMOMbI, paccYUTaHHBIE Ha
3HAYMTESIBHBIE TIPSMbIE  TOKH, HMEHT
BUHTBHI C ralikamMH JUIS KpEIUIeHHs HX Ha
MOHTaXHbIX TAaHENsX WM IIACCH Paguo-
TEXHMYECKUX YCTPOMCTB.

IlnockocTHBIE  AMOABI  MAPKUPYHOTCS
OykBaMM U uMppamu, nanpumep: J1226A,
J242. BykBa /1 B MapxupoBke npubopa
O3HAYaeT «IHOI», HUQPL], CEayrOLME 3a
HEFO,— 32BO/ICKOH TIOPSIKOBbLI HOMEP KOH-
cTpykiuH. BykBhl, crosiiiiue B KOHIe 00O-
3HAYEHUS! JAMOMAOB, YKA3bIBAKOT HA pPa3HO-
BUAHOCTH rpynn Npubopos. IlnockocTHeie
IMOIbLl INpe[HA3HA4YEeHH B OCHOBHOM ISl
paboTbl B BHIIPSAMUTENSX TEPEMEHHOTO
TOKa OJIOKOB NMTAHMS PaUOAIIApaTyphl,
MO3TOMY HMX Ha3bIBAlOT e€Ule BLNPAMU-
meabHbiMU QUOOAMU.

KoncrpynpoBaHuro 0J10KOB NMTAHUA pa-
MOTEXHHYECKUX YCTPOMCTB Oy[eT MNOCBH-
lieHa cliendanbHas Oecena— OJWHHAALA-
tan. Ceifyac ke s TO3HAKOMIK Tehn
TOJILKO C TPUHIMIOM npeoOpa3oBaHus
NEpEMEHHOTO TOKA B TOK TMOCTOSHHbIM.

CxeMy mNpocTefliero  BbIIPAMUTES
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NEPEMEHHOrO TOKA Thl BHAMILIL HA PHC.
77,a. Ha Bxon BeINpsMuTEns NOAAETCH
NEPEMEHHOE HAMpPSHKEHUE BJIEKTPOOCBETH-
TenbHOH ceTH. K BbIXOAY BBINPSIMUTEISA
MOAKIIOYEH pe3uctop Ry, cuMBoIu3upyo-
HIMH HArpy3ky, NMTAlOLIyIOCsSl OT BbIIpS-
mutens. PyHKUMO BBINPAMIECHHOTO 3Ji€-
MEHTa BoiMonHseT auon V. CylliHOCTh
paboThbl TAKOTO BBLIMPAMMTEIS HILIFOCTPH-
pyioT rpadMKy, NOMELIEHHbIE HA TOM K€
pucyHke. IlpH NONOXUTENBHBIX TNONYyTe-
puonax HanpspKeHUs HA aHOJE MO OT-
kpbiBaeTcs. B 3TH MOMEHTH BpeMeHH Ye-
pe3 I4oi, a 3HA4YMT, M 4Hepe3 Harpysky,
MONKJIFOYEHHYEO K BBIIPSIMUTENIO, TEYET
npsmoi Tok auopa Inp. Ilpu oTpuna-
TeJbHBIX TNONyNepuoAax HanpshkeHHs Ha
aHOM€ JHOJM 3aKpbIBAETCH M BO BCEH HEMH,
B KOTOPYKO OH BK/IHOYEH, T€YeT He3Hayu-
TENbHLIA OOpaTHBIN TOK Anona Ieep. Auon
Kak Obl OTCEKaeT OONBLIYK YAacTh OTpHUIA-
TeJIbHbIX TOJYBOJIH NMEPEeMEHHOro ToKa (Ha
puc. 77,a nokazaHO WITPHXOBBLIMH JIMHHUS-
Mu). 1 BOT pe3ynbTar: 4Yepe3 HArpys3kKy
Ry, NOOKIIOYEHHYIO K CETH Yepe3 auod V,
Te4yeT YXKE HE NEpeMEHHBIH, a MyJbCHpYO-
1KMH TOK—TOK OJHOTO HANpaBjIEHHsl, HO
M3MEHSIIOLLMIACA N0 3HAYEHMIO C 4YacCTOTOM
50 T'u. 310 M ecTh BhLIIpAMIIEHHE NIEPEMEH-
Horo Toka. Taxum obpa3som, auon ABISET-
cs1 MpubOpoM, ODNANArOLIMM PeE3KO BhIpa-
}EHHOH OJHOCTOPOHHEN NPOBOAUMOCTBEO
anekTpudeckoro toka. M ecnu npenedbpedb
MajbiM OOpaTHHM TOKOM (YTO M JENaroT
Ha NpaKTUKe), KOTOPbIH Yy HUCTIPaBHBIX JUO-
IOB HEe INPpeBHIIAeT MAJble [OJM MUII-
nyamnepa, MOXHO CYMTAaTh, YTO [HOJ
SBJISIETCS OJJHOCTOPOHHHM TPOBOJHUKOM
TOKa.

MOXHO 1M TakMM TOKOM NUTATh Ha-
rpy3ky? MoXHO, OH Belb BbIIPSAMIICHHBIH.

Ho ne xaxnyro. Jlamny HakanuBanus, Ha-
IpUMEP, MOXHO, €CIIH, KOHEYHO, BLIXOJHOE
HanpshkeHue He OyjeT npeBbINaTh TO Ha-
OPsHKEHHE, HA KOTOPOE faMIia paccuMTaHa.
Ee HUTb OyneT HAKaluBAThLCH HE MOCTOSH-
HO, 2 UMIYJIbCaMU, CIEAYIOLHMHU C YacTo-
Toii 50 I'. M3-3a TennoBoil MHEPTHOCTH
HUTb He OyIleT ycneBaTh OCTHIBATHL B MPO-
MEXYyTKH MEXJY HMIYIbCAMH, NO3TOMY
HUKAaKMX MEPHAHMIl CBETA Mbl HEe 3aMETUM.

A BOT MpPHUEMHHK NHUTATH TaKUM TOKOM
Henb3sl [loToMy 4TO B LEMAX €ro yCHJIUTE-
neit TOK Toxe OyleT mynbcupoBaTh C Ta-
kol xe 4actoToil. B pesynvrate B Tenedo-
HaX WIH TOJIOBKE TPOMKOTrOBOPMTENS Ha
BbIXOJIE TIpUEMHHMKA OyAeT MpOCHylIUBATh-
CA ryn HuM3koro ToHa ¢ yacroroir 50 I,
Ha3blBaeMbI (POHOM MEPEMEHHOrO TOKa.
3TOT HENOCTATOK MOXHO YaCTHYHO yCTpa-
HUTb, €CIIM HA BBIXOJE BBHIMPAMMUTEIA Na-
pAUIEIbHO HArPY3KE NOMKIKYMTL (PHIIb-
TPYHOLIMHA 3NMEeKTPOJIMTHYECKMIT KOHOeHCca-
Top GOMbILON EMKOCTH, KaK 3TO TNOKAa3aHO
Ha puc. 77,6. 3apspkascb OT MMIYJBLCOB
Toka, kongencatop Cy B MOMEHT chaja-
HHs TOKA WJIHM €r0 MCYE3HOBEHHUS (MEXIy
MMITyJILCAMM) pa3pshKaeTcs Yepe3 Harpys-
Ky Ru. Ecnmu koHzeHcatop pocraToyHO
OonblION €MKOCTH, TO 33 BpeMs MEXIy
HMIYJIbCAMH TOKa OH He OyneT ycneBaThb
MOJIHOCTBIO Pa3pAXkAThCa U B HAIpY3ke Oy-
IeT HENpEPbIBHO TNONJNEPKUBATHLCA TOK.
Tok, noanepxuBaeMblii 3a cyeT 3apsiKu
KOHJeHcaTopa, Ioka3aH Ha puc. 77,6
crutoiiHoft Bonuuctol nuuueil. Ho u Ta-
KMM, HECKOJIbKO TPUrIaXeHHbIM TOKOM
TOXE HEJb3s MUTATH NMPHEMHHK HJIH YCH-
JuTeNb: OH OyneT «(poHUTH», TAK Kak
NyJAbCallMM TIOKa €LI€ OY€Hb OLIYTHMBIL.

B BminpsiMuTene, ¢ paboToil KOTOporo
Tbl celyac TNO3HAKOMUICS, TIOJIE3HO HC-
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Puc. 78. JIBYXHOJIyHEPHOIHLIH BBIIPAMHTENL C CETEBBIM TPaHCPOPMATOPOM

IOJIb3YETC 3HEPrUsl TOJBKO TOJIOBHHBI
BOJIH TIEPEMEHHOTO TOKAd. TaKOE BBINPs-
MJIEHHE IICPEMEHHOrO TOKAd Ha3bIBAXOT
OOHONGAYNEPUOOHBIMU, @ BBIIPAMHUTENIM —
OOHORGAYNEPUOOHBIMU BHINPAMUMEAAMU.
OnHAKO BHIPAMUTENSAM, TOCTPOEHHBIM T10
TAKMM CXeMaMm, TIpucyli¥ [Ba  Cylle-
CTBEHHLIX HEocTaTKa. IlepBblf M3 HUX ~a-
KJIFOY4€TCsL B TOM, YTO HAIIPSDKEHME BhI-
IpAMIIEHHOIO TOKd paBHO IPHMEPHO Ha-
NPSDKEHUIO CETH, B TO BpEMs Kak mJis
DMTAHUA TPAH3UCTOPHBIX KOHCTPYKLMHA He-
obxoauMo ©Ooylee HH3KOE HAIPSKEHME,
a JIJIA JIAMIIOBBIX 4acTo OoJee BHICOKOE Ha-
npsbkeHue. BTOpoi HEZOCTATOK— HEIOTy-
CTMMOCTb  TIPHCOEIOVHEHHMS  3a3€MJICHHS
K TPMEMHUKY, IIMTAEMOMY OT TaKOro BBI-
npsmutess. Ecny TIpHEMHMK  3a3€MIIMTE,
TOK M3 3JIEKTPOCETH HOWAET YEPE3 IPHEM-
HHMK B 3€MJIO—MOIYT IEPEropeTh IpPeno-
xpanuTeny. Kpome TOro, NpHEMHHK KK
YCHIIMTENb, NUTAEMBbIE OT TAKOrO BHITIPH-
MHTENS M, TakuM o0pa3oM, HUMEOLIHE
NpsAMOH KOHTAKT C 3JIEKTPOCETBED, OMaC-
HLI-MOXHO TIOJIYYMTh  3JIEKTPHYECKMH
yoap.

O0a 3Ty HemOCTAaTKa YCTPAHEHB! B BBI-
npsMuTesie ¢ TpanchopMaTopoM (puc. 78).
3/eCh BBIIPAMIIHETCS HE  HaIpsHKEHHE
JNEKTPOCETH, @ HATNPSDKEHHE BTOPHUYHOHR
(II) obMoTkM ceTeBOro TpaHCpoOpMaTopa
T. ITockoneky 312 OOMOTKAa M30JIMpOBaHa
OT TIEPBUYHOM ceTeBo¥ oOMOTKH 1, paano-
KOHCTPYKIMS HE MMEET KOHTAaKTa C CETBIO
M K HEHl MOXHO HOJKJIF0YaTh 3a3€MJIEHHE.

B BripsiMuTeNie Ha pUC. 78 YETHIpE OHO-
Jia, BKJIIOYCHHBIE 1O TaK Ha3bIBAEMOM MO-
cToBO# cxeMe. Jlvomnl SIBIISIFOTCS IUIEYaMHU
BHIIpsMUTENIbHOTO MocTa. Harpyska Ry
BKJIIOYEHA B AuaroHanb 1-2 Mocta. B Ta-
KOM BBINPAMHUTENIE B TEYEHHE KaXIO0ro Io-
ngynepuopa paboTarT TNOOYEPENHO B4
[MONd TPOTHBONLOJIOKHBIX IUIEY MOCTa,
BKJIFOYEHHBIX MeEXIy cobOoif MocnenoBa-
TEJIBHO, HO BCTPEYHO TO OTHOLIEHHKO KO
BTOpO#i mape auopnos. Cnea BHUMATEND-

6*

Ho! Korpa Ha BepXHeM (IO CXeME) BBIBOZE
BTOPMYHOM OOMOTKH IIOJIOXHTENIBLHBIA 1O-
JIYTIEpHO] HATNPSIAEHUS, TOK HMAET 4YeEpe3
nuon V2. narpy3ky Ry, mnon V3 x HukHe-
my BeiBogy obmorku II  (rpadux a).
Awomel V1 u V4 B 3TO BpeMs 3aKpBITHL
T Tedyenwe npyroro mnoJymnepuoia Iepe-
MEHHOIO HaIpsDKeHMsl, Korja IUIIOC Ha
HIKHEM BbIBOAE 0O0MOTKH I, TOK MueT 4e-
pe3 muon V4, Harpy3ky Ry, mmon V1
K BEpXHEMY BhIBOLy OOMOTKHM (rpadux 0).
B 310 Bpems auomsl V2 u V3 3aKphITH H,
€CTECTBEHHO, TOK 4epe3 cebst HE npony-
ckaroT. M BOT pe3yJbTaThl: MEHSIOTCHA
3HAKM HaMpsDKEHMs. HA BHIBOJAX BTOpHY-
HOHl OOMOTKM TpaHchopMaTropa, a 4epes
HAarpy3Ky BBUIPSAMHTENS HOET TOK OIHOTO
HanpaBiienus (rpadux B). B Takom BBIIps-
MHTEJIE TIOJIE3HO MCIIONB3YIOTCSl 0ba nony-
MEPHOJA TEPEMEHHOIO TOK4, MO3ITOMY
NOJ0OHBEIE BBIMPAMUTEIM HA3BIBAKOT 08YX-
NOAYNepUOOHBIMU.

DddekTHBHOCTE paboThl  ABYXIIOJIYIIE-
PHOMHOIO BBLIIPAMMTENSE O CPaBHEHHIO
C OJIHOTIOJIYIEPHOIHBIM HAJIMIO: YacToTa
MyJbCAlMi BHIIPAMIIEHHOTO TOKa YIBOH-
J1aCh, «IpPOBAIL» MEXIY MMIYJBCAMH
yMmenbuucy. CpelHee 3HaYEHHE HATps-
JKEHHMS TOCTONHHOIO TOK3 Ha BBIXOOE Ta-
KOrO BBIIPAMUTENS pPaBHO INPUMEPHO
MEPEMEHHOMY HATIPSDKEHHIO, NERCTBYIOLIE-
My BO BCeil BTOpPMYHOH OOMOTKE TpaHC-
¢dopmatopa. A eciiy BbIIPSAMUTENDL JOTIOJN-
HUTb QUJILTPOM, CIJIAXKHMBAIOLIMM IyJIbCa-
MM BHIIPAMJICHHOTO TOKa, BBIXOJHOE Ha-
npsbkenne ypenuuwrcss B 1,4 pasa, T.e€.
npumMepro Ha 40 %,. MMeHHO Tako# BBINpPS-
MHTEJb 51 TO3%Ke Oyny pEKOMEHIOBATH Te-
Oe Ui TMTaHusl TPAH3MCTOPHBIX KOH-
CTPYKIHH.

Teneps © moueuHom Ouocoe.

BremH## BHA OQHOrO M3 TakMX IpHOO-
pOB M €ro YCTpPOMCTBO (B 3HAYMTENBLHO
YBEJIMYEHHOM BHJIE) NOKA3aHbl Ha puC. 79.
Oro mmon cepun [19. Bykxea «[» B ero
MapKHpOBKE O3HAa4YaeT Ouol, a Hudpa
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Puc. 79. CxemaTtueckoe YCTPOHCTBO H BHELU-
HU BUI TO4eyHoro muona cepuu JI9

9 —-NOpsOKOBBIM 33aBOJICKOM HOMEP KOH-
cTpykumd. Taxoif wiM eMy NONOOHbIM
nuon, HanpuMmep J12, Tebe yxe 3HAKOM— 3
PEKOMEHIOBAJI MCIIOJIB30BaTh €r0 B TBOEM
TIEpBOM IIPHEMHMKE B KAYECTBE NETEKTOPA.
BuIIpAMUTETEHBIM 3IEMEHTOM OHMOAA CITy-
XaT TOHKasi ¥ OYEHb MaJleHbKag (IUI0-
Laapio okojsio 1 MM2) macTHHA MOJIyTIpo-
BOJHMKa I€pPMaHMs WIM KPEMHHS THNA n
U BoJibdpamMoBast IPOBOJIOYKA, YMUPArO-
1AsiCs OCTPHIM KOHIIOM B Inactuny. Onm
MpUIAsiHBL K OTpe3KaM  nocepeOpeHHOR
TIPOBOJIOKM JUIMHOM NpuMepHO O 50 MM,
SIBJIAIOLIMMUCS  BbhIBOJaMM JaMoaa. Bes
KOHCTPYKIMSt HAXOIUTCs. BHYTPH CTEKJISHH-
HOM TPyOOYKH [IMaMETPOM OKOJIO 3 M IUTH-
HO# Menblle 10 MM, 3anasiHHOH C KOHIIOB.
Ilocne cbopku muon GOPMYrOT— IpOIy-
CKAalroT YEpe3 KOHTAKT MeExay IJIaCTHMHON
TIONIyNIPOBOIHMKA M OCTPHMEM BOJIBGpaAMO-
BO¥ HPOBOJIOYKH TOK ONPEIESIEHHOTO 3Ha-
yeHus. [IpH 3TOM Noa ocTpueM IPOBOJIOY-
KM B KpHCTJJIE TONYyNPOBONHHMKA OOpa-
3yeTcst HeOoJbinast obJacTh C IbIPOYHOM
3NEKTPONIPOBOAHOCTBIO. I1oyyaeTcs 3ek-
TPOHHO-JBIPOYHBI NIEpexon, obagarommi
O[JHOCTOPOHHEH TNPOBOAMMOCTBIO  TOKA.
IlnacTiHa TONYNpPOBONHMKA NBJISETCH Ka-
TOAOM, & BOJbGPAMOBast IPOBOJIOYKA—
aHOOM TOYEYHOrO JMOAA.

BuBon anoma auonoB cepur 19 obo-
3HAYarOT [BETHHIMH METKaMM Ha MX KOp-
mycax. DJIeKTpoIbl TOYEYHOro IOHOAA Ce-
puu [12 0003HaYar0T CHMBOJIOM IHOAd Ha
OIHOM M3 €ro JIEHTOYHBIX BBIBOJOB. ¥V TO-
YEYHOro OMOAa IUIOWIAIb COIPHKOCHOBE-
HHUSL OCTpHS IPOBOJIOYKH C IIOBEPXHOCTBEO
IUVTACTHHBL TOJIyIPOBOIHMKA HPE3BBIYANHO
maja—ne Gonee 50 mkm2. ITosTOMy TOKH,
KOTOpBi€  TOYEYHBIE  OHOOBI  MOrYT
BBINIPSIMJISATh B T€YCHHUE MPOAOIIKHUTEILHO-
ro BpEMEHH, MaJyibl. ToYeYHbie AMOOLI pa-
IHOMOOUTENN HCIONB3YKT B OCHOBHOM
N8 JETCKTHPOBAHMS MOIYJIMPOBAaHHBIX
KoJiebaHuil BBICOKOM YaCTOTHI, TO3TOMY MX
YaCTO HA3BIBAIOT 8bICOKOUYACMOMHBIMU OUO-
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damu. O npuunune paboTel TOYEYHOrO
IMOIa KaK OETEKTOPa Thl YK€ 3HACIUL U3
4eTBEpTOi Oecemsl.

Kax st Mi1ockOCTHBIX, TdK 4 IUIS TO-
YEYHBIX [HMOAOB CyILECTBYFOT MaKCHMajlb~
HO JIONYCTMMBbIC 3HAYEHHs  IPAMOrO
M OOpaTHOrO TOKOB, 3aBUCHIIME OT IPSIMO-
0 ¥ ODpaTHOroO HANPSIKCHUMI M ONpele-
JISIFOIIME WX BBIIPAMUTE/ILHHE CBOWCTBA
M 3JICKTPHYECKYIO TPOYHOCTh, ITO MX OC-
HOBHBIE MNapaMeTpel. I1mockoCTHOR auMon
J226B, sanpuMep, MOXET IIPOLOTIKUTENb-
HOE BpEMSI BHINIPAMIATL TOK 1m0 300 MA.
Ho ecnu ero pxmrounths B enb, NOTpeb-
nsroriyro Tox 6osee 300 MA, on Oynet Ha-
I'PEBATHCH, YTO HEM3OEXKHO NPUBEIET K Te-
IUIOBOMY NpOOOrO p-N MEPEXoaa M BHIXOAY
avona u3 crpost [uon OymeT npoOHT M
B TOM CJIy4dE, €CJIM OH OKAXETCH B LIETH,
B KOTOpO# Ha Hero OyneT mnoaaBaThCs
obpatHoe Hampsbkenve Oosiee yem 400 B.
JonycTuMbIH BHINIPSAMIIEHHBIA TOK IUIS TO-
yeugoro amoja [J9A 65 MA, a pomy-
cruMoe obpaTHoe Hanpsbkerue 10 B. Oc-
HOBHBIE NapaMeTpnl TOJYINPOBOAHUKOBBIX
JHOJOB YKa3blBaroT B MX Iacmoprax
M chpaBoyHbIX Tabmunax. [IpeBwinenue
NpPEIENbHBIX 3HAYCHUH NPUBOOMT K BBHIXO-
ny npuOOpOB M3 CTpOS.

OcHOBHblE napameTpsl HauboONlee pac-
NPOCTPAHEHHBIX TOYEYHBIX M I[UTIOCKOCTHBIX
TIOJTyIPOBOAHMKOBBIX AMOAOB Thl HAMIEINB
B TIPUJIOXEHHUH 6.

A Temepb, 4YTOOB!I JIydile 3aKpENUTh
B TaMATH TBOE NPENCTABJIECHHE O CBOW-
CTBaXx AMOAOB, TNpEIUTarald IPOBECTH Ta-
KOH ONBIT. B anexTpuyeckyro 1emnb, cOCTas-
sennyro M3 Oataped 3336J1 u naMnoyxu
HaKaJIUBAHUS, PACCYMTAHHON HAa HaTIpsiKe-
Hue 3,5 B u Tox nHakana 0,28 A, BKIIIOYM
JII000M IITOCKOCTHOR auMoa u3 cepuu [1226
uinu 7, HO Tak, ¥TOoOBL! aHox OuMoaa Obul
COEIMHEH HEMOCPEACTBEHHO MM  4epe3
JIAMIIOYKY C TOJIOXKUTENIBHBIM BBIBOIOM
OaTapeu, a KATOA—C OTPHLATENBbHBIM Bbi-
ponoM (puc. 80,a). JlamMnoyka IOJXKHA ro-
PETh MOYTH TAK XKe, KAK €CIM Opl IMoaa He
Oputo B menu. M3meHM TOPAOOK BKJIKOYE-
HHS 3JIEKTPOIOB JMOZa B NeNb Ha
obpatumit (puc. 80,0). Tenepy nammnoyxa
TOPETh HE JOJDKHA. A €CJIM rOpHT, 3HAYUT,
MO/l OK43ajcs C NMPOOHMTHIM p-N IEPEXO-
goM. Taxkoir [uMOO MOXHO pa3jIOMATh,
YTOOBl MOCMOTPETH, KaK OH YCTPOECH;— [Jist
paboThl KaK BHIIPAMUTENL OH BCE PABHO
HenpuroneH. Ho, nagerocs, nuond Ovul Xo-
POLIMM M OIBIT YIAJCH.

IToyeMy npy nEPBOM BKJIFOYCHMH [HOIE
B LENb JAMIOYKa ropesa, a IpH BTOPOM
He ropena? B mepsom ciyyae mmon Owbin
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Puc 80 OneiThl ¢ NnOCKOCTHBIM JHOKOM

OTKpBIT, TaK KaK Ha HEro NoIapajioch Nps-
mMoe Hanpskenue Upp, conporusienne
[uoja OBIo Mano ¥ yepe3d Hero mpoTeka
npsmoi  Tok Ipp, 3HaYeHHE KOTOPOTO
OTpe/IeNIAIOCh HArPY3KOH  IeTH — TaMIIoY-
xoit. Bo BTopoM ciydae quojl OblT 3aKpHIT,
TAK K4K K HEMYy IIPHKIaJLBaIOCh 06paTt-
Hoe HampsxeHHe Uggp, PaBHOE Hampske-
uuto Gatapeu. ConpoTHBIEHME aMOja Obl-
IO Oo4YeHb OOJbIIOE, ¥ B HENH TEK HHIIh
HE3HAYUTENBHEI 06paTHEI TOK Ioep, KO-
TOpBI HEe MOI HAKaJUTh HUTh JIAMIIOYKH.

B aToM omnmiTe jamMnoyka BhINOJIHANA
BOsiKyr0 GyHKIKr. OHa, BO-TIEPBBIX, ObI-
Ja uHJMKAaTOpOM HaJIMYMsi TOKa B 1IeIH,
a BO-BTODBIX, OrpaHHYMBAJIA TOK B IIENIH
o 028 A u Takum obpa3oM s3amminaia
MO/l OT TIEperpy3kH.

CTABUWJIMTPOH U EI'O ITPUMEHE-
HHUE

CTabuIMTpOH—3TO TOXE JHOM, KpeM-
HHEBBIA, HO TIpefHA3HAYEH OH HE I BbI-
OpsAMIICHHA TIEPEMEHHOr O TOKa, XOTS U MO-
XeT BHINIOJIHATH Takyro GYHKIMIO, a OIS
crTabunu3anuy, T.e. MNOMUIEPXaHUs Mo~
CTOSHCTBA HAINpPSDKEHHSI B HEMAX MUTAHUS
paZMOMIEKTPOHHOR anmnapaTypel. Baern-
HHMI BHI OJJHOM M3 KOHCTPYKuM# Haubomee
pacIpOCTPaHEHHBIX CpelM PajuosrobuTe-
neil CTaOMIUTPOHOB ¥ ero rpaduieckoe
obo3HaveHne foOka3aHbl Ha pHC. 81.

Ilo ycrpoifictBy u npuEnuIy paboTs
KPEMHHEBBIE CTAOWIMTPOHH  [LIMPOKOrO
OpUMEHEHHS AHAJOTMYHB! IUIOCKOCTHBIM
BBINPAMHUTENIbHBIM uonaM. Ho paGotaer
CTAaOMIMTPOH HEe HA OPSIMOM, KaK BRHINIPS-

MUTEJILHBIC WM BHICOKOYACTOTHBIE [HOJIBI,
4 Ha TOM YYacTKe OOpATHOH BETBH BOJBT-
AMIICPHOM XapAaKTEPHUCTHKH, TAE HE3HAYH-
TeJIbHOE OOPATHOE HATPSKCHHE BLI3LIBAET
3HAYUTENILHOE YBENMYEHHE ODPATHOIO TO-
Ka dYepe3 npubop. Pazobpatkcs B CymHO-
CTH peicTBHs cTabunuTpoHa Tebe TMoMO-
XET ero BONBT-AMIIEpHAsl XapaKTePHCTHKA,
TokazaHHas HAa puc. 82 a. 3pech (kKak ¥ Ha
puc. 75) N0 TOPH3OHTAJIBLHOM OCH OTIO-
XeHbl B HEKOTOpPOM MacHtiTabe obpaTHoe
Hanpsokenve Uggp, @ TO BepTHKAJIbHON
ocu BHHM3—06paTHBI ToK Io6p. Hanpsoke-
HHE Ha CTaOMIIMTPOH NOaioT B O6paTHOR
TIOJIIPHOCTH, T.€. BKIIOYAIOT Tak, YTOOHI
€ro aHoj OBl COeIMHEH C OTPUIATE/ILHBIM
TIOJIFOCOM HCTOYHMKA nuTaHus. IIpu Takom
BKJIIOYEHHMH Yepe3 CTAOMJIMTPOH TeyeT
obpatslit TOk Igep. 10 Mepe yBenuueHus
oOpaTHOTO HampsDkeHus OOpaTHbIA TOK
PACTET OYEHb MEIJIEHHO —XapaKTePUCTHKA
uier noutu napamnensHo ocH Uggp. Ho

Puc. 81 Crabunutpon u ero rpaduueckoe o6o-
3HA4YeHME Ha CXeMax
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Puc. 82. Bosbr-amnepHas xapaxkTEpHCTHKA CTa-
6UITHTpOHA (2) ¥ CXeMa NapaMeTPHYECKOFO CTa-
6mnnzaropa Hanpsxkenus (6)
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npu HekoTopoM Hanpsokerun Uggp (Ha
puc. 82,a—oxoso 8 B) p-n nepexon crabu-
JIMTPOHA TIpoOHMBaeTCs M Yepe3 Hero Ha-
YMHAET TeYb 3HAYMTEIbHBIA OOpaTHbIH
ToK. Temeps BONBT-amIiepHasi XapaxkTepu-
CTHK4 pEe3KO TOBOpAYMBAECT W MJET BHH3
NOYTH NAPAJLIENBHO ocH lopp. IDTOT yuya-
CTOK M fIBJIseTCS [T cTabuiuTpoHa pabo-
upmM. [Ipoboit ke p-n mepexoga He BedeT
K Topye npubopa. eclim TOK yepe3 Hero He

OpEeBBIUIAET  HEKOTOPOTO  JIOTyCTHMOTO
3HAYEHHMSL.

Ha puc. 82,6 mnpuseneHa cxema BO3-
MOXHOIO  TpaKTHYECKOIO  NpPHMEHEHHS

CTAOMJIMTPOHA. JTO TAK HA3BIBAEMBIH na-
pamempuueckyii cmabuiuzamop Hanpace-
Hus. Ipu TakoM BKJIIOYEHHMH Yepe3 cTrabu-
Ju3aTtop V TedeT oOb6paTHbl Tok Iggp,
co3flarolIMiicsl MCTOYHHMKOM TIHTAHHUS, Ha-
NpshKEHHE KOTOPOrO MOXET H3MEHSTHCS
B 3HaYUTeNbHbIX TNpenmenax. Ilox pmei-
CTBHEM 3TOTO HANPSKEHUS TOK Lopp, TEKy-
LM Yepe3 CTAOHIIMTPOH, TOXE M3MEHSCT-
Csl, 4 HaIpsDKEHHE HAa HEM, a 3HAYMT, M Ha
MOAK/IIOYEHHOW K HeMy Harpyske Ry
OCTAaeTCs MPAKTHYECKH HEHU3MEHHLIM — CTa-
OouwbHbIM. Peauctop R orpannyuBaer Mak-
CHMAJIbHO JONyCTHMBbIH TOK, TeKyIIMi.dye-
pe3 cTabHIIMTPOH.

Co crabunu3aTopamMu HanpsokeHus Tebe
HEOJHOKPATHO MNPUETCY MMETh [ell0 Ha
IpPaKTHKe.

BoT HaubGonee BaXHbIe NapamMeTphbl CTa-
OMJIMTPOHA: HANpPSXCHHE CTAOHNIM3ANMU
Ug, TOXK crabuimsanuu  lor, MuHE-
MaJIbHBIH TOK cTabunuianu Io; min 1 Maxk-
cuMaJibHBIH TOK crabwim3anuu  Icr max.
INapametrp Ucr—3TO TO HANpshKEHHE, KO-
TOPOE CO3NACTES MEXIY BHIBOJAMM CTaOM-
nu3aTopa B paboueMm pexume. Harma mpo-
MBIUIJIEHHOCTh  BBIMYCKAeT KpPEeMHHEBBIE
CTaGMIIMTPOHBE HA HAIPSDKCHHE CTabWIH-
3allMM OT HECKOJIbKMX BoOJIbT no0 180 B.
MuHUMabHBIH TOK CTAOHIH3aIIMH
Ier min—3TO HAMMEHBLIUME TOK Yyepe3 NpH-
6op, Tpu KOTOPOM HAYHHAETCH YCTOMYM-
pag pabora B pexume Tmpobos (Ha
puc. 82, a—mrTpuxoBass nuHUA  Icrmin);
C yMeHbIIIEHNeM 3TOro TOKa npubop mepe-
ctaeT  cTabUIM3MpOBAThH  HAlPSOKCHHE.
MaxkcHMaIbHO JONYCTHMBIH TOK CTaOHIM-
3aiuM I max—3TO HaubONBUIME TOK yepes

npubop (He mnyTaffi ¢ TOKOM, TEKYLIHM
‘B Hen, MUTAroHIelics OT crabwim3atopa
HAIPSDKEHUs), TIPY KOTOPOM TeMIlepaTypa
€ro p-n nepexoaa He NpeBbINAeT JOMYCTH-
Moil (Ha puc. 82, a—1ITpMXOBas JIMHMSA
Icrmax)- IlpeBwiinenve Toka Iormax Bemer
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K TeIloBoMYy mpobor p-n Tepexoda u,
€CTEeCTBCHHO, K BBIXOZy NpubOopa M3 CTPOSL.

OCHOBHBIE MapaMeTpbl HEKOTOPBIX CTa-
OWIUTpOHOB, Haubonee 4Yacro MCNOIb-
3yeMBbIX B paJHONIOOUTEILCKUX KOHCTPYK-
HHMsX, [PHBEAEHBl B TIPHIOXEHHH 3.
B cereBoM Onoxe NHTaHUS, HaNpUMep,
0 KOTOpoM # Oyny paccka3wlBaTh B BOCh-
Mot Gecene, OyneT UCNOIL30BAH CTAOMIIH-
Tpor [1813. HampskeHue ero crabunmia-
uun (mpu Ier =15 MA) Moxer ObiTh OT 11,5
10 14 B, Icrmin=3 MA, Icrmax=20 MA,
MaKCUMaJlbHasl pPacCeMBaeMasi MOLHOCTH
Prax(Ucr- Ier max— 280 MBT.

Ilepeiinem x TpaH3uCTOpam.

BUITOJIAPHBIE TPAH3VCTOPEI

B Gonblyro «CeMbiO»  TOJIYIPOBOIHH-
KOBBIX TpPHOOPOB, HAa3bIBAEMbBIX TpPaH3U-
CTOpaMH, BXOAAT [Ba BUAA: bunoaspHbie
U nosesvle. IlepBrie U3 HUX, YTOOBI Kax-TO
OTJIMYUTH MX OT BTOPBIX, YACTO HA3BIBAIOT
GOBIYHBIMH TPaH3UCTOpaMH. BUIOJIsIpHBIE
TPaH3UCTOPHl MCIONB3YHOTCH  Haubonee
mupoxo. C HHUX 8§ M HAYHy pacckas.
Tepmun «TpanHzucTOop» 0Opa3oBaH M3
JIBYX auriuickux cyio: transfer —npeo6pa-
30BaTeNlb M IeSiStor— CONMpOTHBIICHHE.
B ynpouieHHOM Buie Ounonsipeblil Tpas-
3UCTOP MpeACTaBIIsfeT cOOOM TIACTHHY TO-
JyNpPOBOJHHKA C TpeMs (KaK B CIIOCHOM
TIHpOTre) YepeayroIUMHUCS ODNACTSIMH pas-
HOH anexkTponpoBomHocTH (puc. 83), xo-
Topeie 0Opa3yroT 1OBa p-n mepexona. [Ise
KpaitHue obnacti 00NafaroT 3NEeKTPOnpo-
BOJIHOCTBIO OJIHOTO THIIA, CpE[IHSIS—3JIeK-
TPONPOBOJHOCTHIO [IPYIOLO THMA. YV KaX-
Jo# obnacTH CBO# KOHTAKTHBIH BBIBOJL.
Ecnu B kpaitHux obnacrsx mnpeobnapaer
[BIPOYHASL 3NIEKTPOIPOBOAHOCTD, & B Cpell-
Heil anexTponHasi (puc. 83,a), TO Taxoi
Ipubop Ha3BIBAXOT TPAH3UCTOPOM CTPYK-
1ypel p-n-p. Y TPaH3UCTOPa CTPYKTYpHI
n-p-1, HA0OOPOT, MO KpasiM pPacHOJIOKEHbI
obnacTu ¢ 3NEeKTPOHHOH 3NeKTPONpPOBOJI-

HOCTBIO, & MexIy HuMH-—obnacrs
C  [OBIPOYHOH  3JIEKTPOTIPOBOAHOCTBIO
(puc. 83,6).
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Puc. 83. Cxematuiyeckoe ycTpocTBo u rpadu-
4ecKoe H306paXeHHe Ha cXemax TPaH3UCTOPOB
CTPYKTYDB! P-D-p M n-p-n



Ipuxpoii nuctkoM Gymaru Jiobyro u3
Kpaitnux obyacteil TpaH3ucropos, H3o6pa-
JEeHHbIX cXemaTuyecku Ha puc. 83. Uro
nonyunnoce? OctaBiiuecs Ase obnacru
€CTh HE YTO MHOE, KaK IIOCKOCTHO# AHO/I.
Eciu  TmpuKkphITE  [pYrywo  KpalHIO
obnacte, TO TOXe MOJY4YUTCH OuoAd. 3Ha-
YHT, TPAH3UCTOP MOXHO TpeacTaBuTh cebe
KakK /IBa MJIOCKOCTHBIX [MOAA C OJHOH 00-
welf 00JACTbIO, BKIKOYEHHHX HABCTPEYY
npyr gpyry. Obuyro (cpeanworo) obnacrb
TpaH3uCTOpa Ha3bIBAKOT 6a30ii, oaHy Kpaii-
HIOIO  00nacTb—3mMummepom,  BTOPYIO
KpalHow  0bJacThb— Koatekmopom. ITO
Tpu 3JIeKTpoaa TpaH3uctopa. Bo Bpems
paboTH TPaH3UCTOpa €ro 3MUTTEpP BBOIAMT
(3MuTHpyeT) B 6aly AbIPKU (B TPaAH3UCTOpE
CTPYKTYPHI p-N-p) WM 3JIEKTPOHBI (B TpaH-
3UCTOpE CTPYKTYPHl N-p-n), KOJUIEKTOp CO-
Gupaer 3T 3NEKTpHYECKHE 3apffbl, BBO-
auMble B 6azy 3MuTTepom. Pasnuyue
B 0003HAYEHHMSIX TPAH3IUCTOPOB Pa3HBIX
CTPYKTYp Ha cXeMax 3aK/IIYaeTrcsi Julllb
B  HANpaBIE€HUM CTPEJIKH  3IMUTTEpa:
B TpaH3uCTOpax OoHa oOpallieHa B CTOPOHY
6a3kl, a B Nn-p-n TpaH3MCTOpax—oT Oa3bl

DNEKTPOHHO-IBIPOYHBIE TIepEXOLb
B TPaH3MCTOPE MOTYT ObITh MOJIyYEHb! TaK
e, KaK B TUIOCKOCTHBIX auopaax. Hanpu-
Mep, 4YTOOB M3FOTOBUTbH  TPAH3UCTOP
CTPYKTYphl p-n-p, 6EPYT TOHKYIO MIACTHHY
repMaHusl ¢ NMEKTPOHHOH 3M1eKTPONpPOBOJ-
HOCTBIO M HAIUIAB/IAKOT HA € MOBEPXHOCTh
KYCOYKM MHAMS. ATOMBI HHMA [uddysau-
pYIOT (NPOHMKAIOT) B TeEJNO [JIACTHUHBI,
obOpa3sys B Heif 1Be 00NacTH TuMa p—3IMUT-
TEP M KOJUIEKTOP, & MEXKAY HUMM OCTaeTCs
O4YeHb TOHKaf (HECKOJIBKO MHKPOH) Ipo-
ciofika foJypOBOAHMKA THNa n—0a3a.
Tpausucropsl, U3rOTOBNSiEMblE IO TaKoil
TEXHOJIOTMH, HA3bIBAIOT CHAGBHBIMU.

3anomMHM HaKMMEHOBaHUS p-N NEPEXO0B
TPaH3MCTOpA: Mexay KOJUIeKTopoM u Oa-
30l — KOJIJIEKTOPHBIM, MeXay 3MUTTEPOM
u 6azoli — IMUTTEPHBIN.

&
3 y " Kpucmanna
LT udua depmomens
[Lp’ n\\p Be1fiad
9 851800 ~/KOnnEKMOpa
3IMUMME,
KpUEmanan
Bepwament

Puc. 84. YcTpoiicTBO M KOHCTPYKIIMSA CIIJIABHO-
T0 TPaH3UCTOpa CTPYKTYPHl p-n-p

Cmexnnymble
u30NRMOPb!

CxemarTuyeckoe yCTpPOMCTBO M  KOH-
CTPYKLHMA CINIABHOTO TPAH3UCTOPA MOKa-
3aHnl Ha puc. 84. Ilpubop cobpan Ha me-
TANIMYECKOM [IHCKE [MAMETPOM MEHEE
10 MM, CBepxy k 3TOMY JHCKY NpUBapeH
KpHMCTa UlonepXarteib, SBISIOLUICH BHY-
TpEHHUM BhIBOJIOM 0a3bl, a CHU3y—e€ Ha-
pYXHblii MPOBOJIOYHLIN BHIBOA. BHYTpeH-
HHE BBHIBOAbl KOJUIEKTOpAa M 3MHTTEpa
MpuUBapeHbl K MPOBOJOYKAM, KOTOpbIE
BNAasiHbl B CTEKJISHHBLIE U30JIATOPH W Cly-
KaT BHELUIHMMH BBIBOJAMU 3THX 3JIEKTPO-
noB. LlenbHOoMeTannuyeckuii Konmak 73a-
LMIaeT Npubop OT MEXaHWYECKUX TNOBpe-
WICHUI M BiusiHUA cBeTa. Tak ycTpoeHB!
HauboJice  pacmpOCTPaHEHHBIE  MAaslo-
MOILHbIE HU3KOYACTOTHBIE TPaH3UCTOPHI
cepuii MTII39, MI140, MI141, MII42 u ux
pasHoBuaHoctd. bykea M B 06o3naueHnu
TOBOPHUT O TOM, YTO KOPIYC TpaH3MCTOpa
xonogHoceapHoi, ©Oykea Il mnepBoHa-
yanbHas OykBa CJIOBa «ILJIOCKOCTHON,
a pu@pel—NOPAAKOBLIE 3aBOJICKME HOMEpa
npubopoB. B koHie o603HayeHUs MOryT
OuiTh 6ykBH1 A, b, B (Hanpumep, MIT139B),
YKa3bIBAIOUIME PA3HOBUAHOCTh TPAH3UCTO-
pa aHHOI CepHH.

CylLeCTBYIOT Ipyrue Crocobbl M3roTOB-
JIeHHsl TPaH3MCTOpPOB, Hampumep, Oouggpy-
3uonHo-cnaasHoii (puc. 85). Konnextopom
TPaH3UCTOPa, HM3rOTOBIEHHOrO MO TaKOM
TEXHOJIOTKHM, CJIyXKUT IJIaCTUHA MCXOOHOTO
nonynpoBoaHuka. Ha mnoBepxHocTh mMna-
CTHUHBLI HAILIABASIOT OYEHb OJIM3KO O/IMH
OT Opyroro /Ba MajeHbKUX LapuKa INpH-
MeCHbIX 311eMeHTOB. Bo Bpems narpeBa o
CTPOro ONpeaesicHHOM TeMInepaTyphl Opo-
UCXOAUT Au(xpy3us IPUMECHBIX 3JIEMEHTOB
B MIACTHHKY TOJYNPOBOAHMKA. IIpu 3TOM
OJuH 1wapuk (Ha puc. 85 mpaswiil) oOpa-
3yeT B KOJJIEKTOpE TOHKYI0 0a30ByIO
obnacrk, a BTOpO#l (Ha puc. 85— JeBHIH)
IMUTTEPHYK) obnacte. B  pesynerarte
B IJIACTHHE MCXOJHOTO TMOJIyIPOBOAHMKA
MONy4arOTCs fiBa pP-n nepexona, obpasyro-

ba3a

Jmummep

p£-n =]
nepexodsi

Konnexmop
(kopnyc)

Puc. 85. YcrpoiictBo mvddy3HoHHO-CILIABHOTO
TPaH3INCTOPa CTPYKTYpPhl P-n-p
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1Me TPAH3UCTOP CTPYKTYphl p-n-p. ITo Ta-
KOH TEXHOJOTHH H3rOTOBJISIIOT, B YaCTHO-
cry, Haubojee MaccoBble MAaJIOMOIIHBIE
BLICOKOYACTOTHHIE TPAH3UCTOPH!  CEpHi
1140111403, 11422, 11423, I"T308.

B Hacrosiee BpemMsi IEHCTBYET CHCTEMA
0603HaYeHHs1 TPaH3UCTOPOB, MO KOTOPO#
BBLIITYCKA€MBbIE CEPHIHO NpPUOOpPB! HMEIOT
0603HaYeHHs], COCTOMIIME U3 YEThIPEX 3JIe-
MenToB, Hampumep: [T109A, KT315B,
T'T4031. IlepBrlil 371EMEHT 3TOM CHCTEMBI
obo3navennsi—6ykBa I, K unu A (wm
uudpa 1, 2 u 3) -xapakTepu3yeT IOIyNIpo-
BOIHMKOBBIH  MaTepHall  TpaH3UCTOpa
U TeMIEPATypHblE YCIOBHSI paboOTHl NpH-
6opa. bykpa I' (wnu mudpa 1) npucpau-
BA4ETCH EpMaHHEBHIM TPaH3UCTOpaM, Oyk-
pa K (wm nudppa 2) KpeMHHEBBIM TpaH-
aucropam, 6ykpa A (wm mudpa 3)—Tpan-
IUCTOPEM, TIOJIYIPOBOIHHKOBBIM MaTeEpHa-
JIOM KOTOPBIX CJIYXHT apCeHH/I TaJUIHS.
Iuppa, crosunas BMecTO OyKBBI, YKa3bl-
B4€T H4 TO, YTO [aHHBI TPaH3UCTOP MO-
*eT paboTaTh NPH MOBBINEHHEIX TEMIIEpa-
Typax (repmaHMeBblfi—Bwiie  + 60°C,
KpeMHueBbi# -BbIie + 85°C).

Bropoit anemenT-OykBa T - HayanbHas
OyKBa CJIOBA «TPAH3UCTOP».

TpeTu#i 3n€MEHT—TPEX3HAYHOE YHCIIO
or 101 po 999-ykasbBaeT NOPSAAKOBBIH
HOMEp pa3paboTku M Ha3zHayeHHe npubo-
pa. 3TO YHCIIO NPHCBAHBAETCH TPAH3MCTO-
py 1O TIpU3HAKaM, NPHBENEHHBIM B IOMe-
11aeMOH 31ech TabJIuile.

YeTBepThlif 371€MEHT 0603HAYEHHS — OyK-
B4, YKa3bIBaIOlllas PA3HOBUIIHOCTh TPAH3H-
CTOpOB [OaHHOHM CEepHH.

BoT HexoTOphIe IpUMeEpPH! pacIiiuPOBKH
obo3HaYeHuil TPaH3UCTOPOB MO 3TOH cH-
creme: [I'T109A repmanmeBnit mMajio-
MOIIHBIA HU3KOYACTOTHHIA TPaH3UCTOD,
pasuoBugHOCTh A; ['T404I —repmaHueBpiit
cpelHelt  MOIIHOCTH  HM3KOYAaCTOTHBIH
TPaH3UCTOp, Pa3HOBHIHOCTH T
KT315B xpeMHHEBBI# MaJIOMOILHBI# BBI-
COKOYACTOTHBIM TPaH3UCTOP, pPa3HOBHI-
HocThk B. Hapsiny ¢ Ttakoit cucremoit mnpo-
J[OJIXaeT JeiCTBOBAaTh M NpEeXHsAs CHCTeMa
0b03HaYeHHs TPaH3UCTOPOB, HATIPUMED
1127, 11401, 11213, MTII39 u 1.1 Ob6Bsac-

Tabnuna A

HSIETCS 3TO TEM, YTO TaKUe WM NOJO0HBIE
TpaH3uCTOpHbl OBUIN pa3paboTaHbl 1O BBe-
JIeHHs COBPEMEHHOH MAapKMpPOBKH IIOJY-
TIPOBOJIHMKOBBIX TIPHOOPOB.

Bremnuii BHJI HEKOTOPBIX OMMONSIPHBIX
TPaH3MCTOPOB, HAUOONEE LIUPOKO HCIONb-
3yeMBIX PaguOIrOOUTENsiMH, TOKa3aH Ha
puc. 86. MajnoMOIIHBIE HH3KOYACTOTHBIN
Tpan3uctop I'T109 (cTpykTypel p-n-p)
UMeeT B AuamMeTpe Bcero 3,4 MM, ero mac-
ca 0,1 r. TpaH3ucTopsl 3TOH cepuH Ipen-
Ha3HaYeHbl IS MHMHHATIOPHBIX pagHOBe-
1IATENBHBIX NPHEMHUKOB. VX HCIONB3YIOT
TaxKXe B CJIYXOBBIX amnmnapaTrax, B 3JeK-
TPOHHBIX MEIMIMHCKUX npubopax.' Hua-
meTp Tpausucrtopos I'T309 (p-n-p) 7,4 MM,
macca 0,5 r. Taxue TpaH3MCTOpPH IIpUMe-
HSIOT B PA3NIMYHBIX  MaJorabapUTHHIX
3JIEKTPOHHBIX YCTPONCTBAX ISl YCHIJIEHUS
M TeHepUpOBaHUs kKonebGaHuH BBICOKOH 4Ya-
crotel. Tpausuctoper KT315 (n-p-n) Beimy-
CKal0T B IIJJACTMACCOBBIX kopnycax. Pai-
Mepsl Koprmyca 7 x 9 x 3 Mm, macea 0,2 1.
JTH MaJIOMOLLHBIE TPAH3UCTOPH! NpEJIHA3-
HaYeHb! [UIs YCWICHH® W TeHEPUPOBAHHUS
KONebaHMH BBICOKOH 4YaCTOTBHI.

Tpanazuctopsr MII39-MI142 (p-n-p)—
caMble MaCCOBBIE CpEOH MaJIOMOIIHBIX
HH3KOY2CTOTHHIX ~TPAH3UCTOPOB. TOYHO
TAK BBIDJIAAAT W AHAJIOTMYHHIE MM, HO
CTPYKTYPHI n-p-n, TPaH3UCTOPBI
MII35- MI138. TuameTp xopmyca Jiro6oro
U3 3THX TpaH3UCTOpOB 11,5 MM, Macca—He
6onee 2 r. Haubornee mupoxo UX HCTIOAb-
3YIOT B YCHJIMTENSX 3BYKOBOH 4YaCTOTHI
Tax BEIDJIAASAT M MaJIOMOIIIHBIE BBICOKOYA-
CTOTHbIE p-N-p  TPAH3UCTOpPBI  CepHit
11401 - 11403, T1416, 11423, ucnons3yemsle
IUISl YCUJIEHHS BBICOKOYACTOTHBIX CHTHAJIOB
K4K B IIPOMBIIIICHHBIX, TAK W JIFOOUTEb-
CKMX paJMOBEILATENbHBIX IIPHEMHHUKAX.

Tpanzuctop 'T402 (p-n-p)—npencrapu-
Teb  HU3KOYACTOTHHIX  TPAH3MCTOPOB
cpenHeit MolHOCTH. Takyro ke KOHCTpyK-
Mo uMeeT ero «6musnei» I'T404, Ho on
CTPYKTYpH p-n-p. BricoTa koprycoB Tpan-
aucropos 18 MM, Macca—He bonee 5 1. Hx,
0OBIYHO B Tape, MCNONL3YIOT B KacKajaax
YCUJIEHHS MOLLHOCTH KosieOGaHu# 3ByKOBOM
YaCTOTHL

Tpaunzucrop 1213 (repMaHueBHIi#t CTPyK-

Tpauiuctop P, BT Husxas wacTtorta

max:

Cpeiuinsg 44cTOTA Beicokxas uactora

{no 3 MI'y) (330 MI'm {cBbime 30 MI'm}
Mauoit momHocTa (no 0.3 Br) 101 -199 201-299 301-399
Cpenneit momsoctu (0,3-3 Br) 401-499 501-599 601 -699
Boneluoit MowHocTH (cBoiie 3 Br) 701-799 801-899 901-999

F
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MI3G-MIT42
rrigs 7309 KI315

RRR

rr402 KT504

Puc 86. BHeluHuit BUI HEKOTOPHIX TPaH3UCTOPOB

Typbl P-N-p)- OJMH M3 MOLUHBIX HHU3KOYa-
CTOTHBIX TPaH3UCTOPOB, HIUPOKO HCHOMb-
3yEMBbIX B OKOHEYHBIX KACKA[dX YCHIIHMTE-
Jeil 3BYKOBO# 4acToThl. [luamerp 3TOro,
4 TAaKXKe aHAJIOTMYHBIX €MY TPaH3UCTOPOB
I1214-11216 n HexOTOPBIX APYrHX, 24 MM,
macca—He bonee 20 r. Takue TpaH3UCTOPHI
KpeIsAT Ha INACCH WM MAHEJsX IpPH [IOMO-
um ¢uianueB. Bo spemst paboTel oHu Ha-
IPEBAIOTCS, MO3ITOMY HX OOBIYHO CTaBST
Ha CHEnMasbHBIE TEIUIOOTBOMAIIME paaua-
TOpHl, YBEJHMYHBAIOLINE IOBEPXHOCTH OX-
JIAXKICHHSL.

KT904— cBepXBBbICOKOYAaCTOTHBIH  KpeM-
HHEBBIH N-p-n TPaH3uCTOP OONBINONH MOUI-
Hoctu. Kopmyc meTayuiokepamMudeckui
C XECTKMMHM BBIBOJAMH M BHHTOM M35,
€ IOMOUIBIO KOTOPOrO TPAH3UCTOP KPEIAT
Ha TEIUIONPOBOAsAIIEM pamuatope. DyHK-
MO pajuaTopa MOXET BBIIOJIHATHL Mac-
CHMBHAs METa/UIMYecKasl IUIACTHHA MM Me-
T&JUIMYECKOE IIACCH  PaIMOTEXHHYECKOI O
ycTpokcTBa. BeicoTta Tpan3ucropa sMecTe
C BbIBOJAMM ¥ KDEHEXHBbIM BHHTOM 4yTh
oosnbie 20 MM, mMacca—He Oonée 6 1.
TpaH3ucTops! 3TOH cepuMM  IpeaHa3HA-
4aloTCs JUIsL IEHEpaTOpPOB M yCiiuTesnei
MOLIHOCTH paauoannaparypsi, pabortaio-
et Ha 4acrorax seine 100 MI'n, nanpu-
mMep auanasona YKB. Takue Tpan3uctopsl
MCIIOJIB30BaHbl B YCHIMTENE MOLIHOCTH
JIFOOUTEIILCKOT O nNpUeMo-Tiepe1aTYHKa,

0 XoTopoM s Oyny pacckasblBaTb B [Bal-
LaThb TpeTheil Oecele, NOCBAIUEHHOM pa-
JHOCIIOPTY.

A Temneps— HECKOJILKO ONBITOB.

TPAH3UCTOP-YCUJIUTEJIb

B navane 3TO# yactu Oecemnl s Ccxa3al,
4TO OHNONAPHBIR TPAH3UCTOP MOXHO
TIpeACTaBuTL Ccebe Kak [18a BKJIFOYECHHBIX
BCTPEYHO IUIOCKOCTHBIX [HMOAd, COBMeE-
IIEHHBIX B OJIHOM IUIACTHHE NOJYNPOBO[I-
HUKa. B 31OM HETpyOHO yOeIMThCs Ha
ONBITaX, Ul KOTOPBIX NOTpebyercs Jiro-
0oit ObiBIMII B ynOTpeOJieHuH, HO HE WMC-
[IOPYEHHBIN repMaHMEBHI HHU3KO4Ya-
CTOTHbIM TPAaH3UCTOP CIPYKTYPH p-n-p,
Hanpumep MII39 wnu nopgobHble emy
Tpan3uctopsl MIT40- MIT142. Mexny xoJ-
JexTopoM M 0a3o¥ TpaH3ucTOpa BKJIIOYM
TIOC/IEAOBATEIbHO COCIMHEHHBIE OaTapero
3336J1 v namMnoYky OT KapMaHHOrO (oHa-
ps, pacCYMTAaHHYIO Ha HampsbxeHue 2,5 B
u Tok 0,075 wm Q,15 A (puc. 87). Ecnu mo-
JIOXHTENbHBI noroc OaTtapen GB  oxa-
JETCs. COEAMHEHHBIM (4epe3 JIaMIIOYKY)
C KOJUJIEKTOPOM, a OTpHIaTeIbHbli—C ba-
300 (puc. 87,a), TO JaMnoyka JOJKHA rO-
petb. Ilpn gpyro#l mOJISPHOCTH BKJIROYE-
Hus batapeu (puc. 87,0) JaMmoyka ropeTb
He Oynmer.

Kax obbsicuuth 3TH sBnennsn? CHavana

Puc. 87. OnbiThl ¢ OGUNONAPHBIM TPAHIUCTOPOM
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Ha KOJUIEKTOPHBII p-n nepexon Tl no-
OaBall MpAMoe, T.€. MPOIYCKHOE HAaIpsiKe-
HHe. B 3TOM CiyYyae KOJUIEKTOPHHIH p-n
NMEPeXoll OTKPHIT, €ro CONpPOTHBIIEHHE
MaJIO M YEpPe3 HEro TeYeT IMpsiMOil TOK
koyulektopa Ik. 3uavenwe 3TOrOo TOKa
B JaHHOM CJIy4ae OMNpedesifeTCsi B OCHOB-
HOM CONpPOTHBJIEHHEM HHMTH HaKaja JiaM-
NOYKH M BHYTPEHHHM CONPOTHBIIEHHEM Oa-
Tapen. Ilpu gpyrom BrFOueHuM Oataped
€€ HAIpsHKEHWE MNONABAJIOCh HA KOJUIEK-
TOPHBI Nepexol B 0OpaTHOM, HETIPOINYCK-
HOM HanpabByieHMM. B 3TtoM ciydae mepe-
XOIl 3aKpHIT, €0 COMPOTHBIIEHHE BEJIMKO
M 4Yepe3 HEro TeYeT JMIIb Hebonbinoi
oOpaTHbli TOK KoIUiekTopa Ikpo- V¥ Hc-
NMpaBHHX MaJIOMOILHBIX HHM3KOYaCTOTHBIX
TPaH3uCTOPOB OOPaTHBIi TOK KOJUIEKTOpa
He nipepbiliaeT 30 MxA. Tako#l TOK, ecre-
CTBEHHO, HE MOT HAKAa/MTh HUThb JAMIIOY-
KM, TI03TOMY OHa M HE rope’na.

IlpoBeny aHaJOTMYHBIN ONBIT C IMMHT-
TepHBIM p-n niepexomoM. Pesynbrat Oyner
TAKMM JKE: TNpH OOpaTHOM HAIPSHKEHHH
nepexol OymeT 3aKpLiT—JNamIoyka He ro-
PMT, & NPH [IPSIMOM HaNpSDKeHuM OH OyneT
OTKPBIT —J1aMITOYKa TOpHT.

Crenyromuii  OTNBIT, MIFOCTPHPYFOLIHHA
OIIMH M3 PEXHMOB paboThl TPAH3HCTOPA,
MpOBOOM @O CXeMe, NOKa3aHHOH Ha
puc. 88. Mexny 3MMTTEpOM M KOJUIEKTO-
pOM  TPRH3MCTOpa BKIIOYM TIOCJIENOBa-
TENBHO CoeanHenHble OaTapero 3336J1 u Ty
e JIaMMO4yKy HakaivBaHus. [lojoxm-
TEJIBHLIA NMOJIOC OaTaped JOMKEH CoelM-
HATBCH € IMUTTEPOM, & OTPHLATESBHBIH —C
KOJJIEKTOpOM (Yepe3 HuTh Hakasa). [oput
namriouka? Her, ne roput. CoenyiHy nipo-
BOJIOYHO# TepeMBbIYKO# 6a3y ¢ 3IMUTTEPOM,
KaK MOKa3aHO Ha CXeME LITPHXOBOH JIH-
HAel. Jlamnoyka, BKJIFOYEHHAasi B KOJUIEK-
TOPHYIO LIENb TPAaH3KCTOPa, TOWE He Oyner
ropeTs. Yianu IepeMbldKy, a BMECTO Hee
NMOAKIIIOYY K 3THM 3JIEKTpOmaM IOCIeno-

BaTENBEHO COelMHEHHBlE pesuctop Rg co-
npotueieHneM 200-300 Om v onuH ranp-
BaHuyeckuii anemMeHT Gg, HaNpumep, THIIA
332, HO TaK, YTODOBI MMHYC 3JIeMeHTa ObL1
Ha Oa3ze, a moc—Ha 3MutTepe. Ternepn
NaMIoyka noinkHa ropetns. Ilomensiii me-
CTaMH NOJIAPHOCTH TOOKJIFOYEHUA 3TIEMEH-
Ta K 3ITHM EKTpoIaM TpPaH3uCTOpa.
B 3TOM cCiyyae namIoyka ropers He IOi-
wHa. IToBTOpH HeCKONBLKO pa3 3TOT ONBIT
M Tl YOEOMINbCH B TOM, HTO JIAMIIOYKA
B KOJUIEKTOPHO# penu OyOeT ropetb TONb-
KO TOrja, Korma Ha Oa3se TpaH3uCTOpa OT-
HOCHTEJILHO IMHTTEPA OEHCTBYET OTpHLA-
TEILHOE HANPSDKEHHE.

Pazbepemest B aTMX onbitax. B nepBom
M3 HHUX, KOTId Thl, COEAMHHUB NEpeMBIYKOH
a3y C 3IMUTTEPOM, 3aMKHYJ HAKOPOTKO
3MUTTEPHBIH  TiEpPEXOO, KOJUIEKTOPHBIH
NEepexo CTajl IpOCTO IOHMOAOM, Ha KO-
TOPHII TNofaBajiock OOpaTHOE Hamnpshke-
nue. Yepes TpaH3MCTOp L€ JIMIUbL He3Ha-
YUTEJTbHBIH OOpaTHBIH TOK KOJIIEKTOPHOTO
nepexona, KOTOPBIH HE MOI HAKaJIHMTh
HUTDL JIaMIIO4YKH. B 3TO BpeMsi TpaH3ucTOp
HaXOIMJICS B 3aKPbITOM COCTOSIHMM. 3aTeM,
yOajiWB TNEPEMBIYKY, Tbl BOCCTAHOBHJI
IMUTTEpHBIH Nepexon. IlepBbiM  BKIIFOYE-
HMEM 3JIEMEHTa MeKay 06a3oit M IMMTTE-
poM THI NOOaJl HAa 3IMMTTEPHBIH INepexon
NpsiMOE  HaMpsHKeHHe. IMMTTEPHLIN Tiepe-
XOI OTKPBUICS, H Yepe3 HEro nowies Ips-
MOH TOK, KOTOpPbIi OTKpbUI BTOpOH mepe-
XOn TpaH3MCTOpa — KOJUIeKTOpHbIH. Tpan-
3UCTOP OKa3aicsl OTKPLITBIM M MO LEnM
IMHMTTEp- 6a3a- KOJJIEKTOp TOLIeNT KOJ-
JIEKTOpHBIH TOK Tpansuctopa [k, koTopwiit
BO MHOro pa3 OOJIbLIE TOKa LEMH IMMT-
Tep -0aza. OH-TO W HaKa/IMWJI HWUTH JlaM-
nouku. Korma xe Tl M3MEHUIT NOJIAPHOCTH
BKJIFOYEHHS INEMeHTa Ha ODparHyr, TO
€r0 HanpshKEHWE 3aKpbLIO IMMTTEPHLIH
MEPEXO]I, & BMECTE C TEM 3aKPBLICH M KOJI-
JekTopHbIA niepexon. Ilpu 3tom TOK Tpan-

Ug

Puc. 88. OnbiT, wuttocTpupyronii paboTy TpaH3HMCTOpa B peXHMe NepeKiTiodeHus
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3uCTOpa MOYTH OPEKPATHIICH (LIEN TOJBKO
oOpaTHHIH TOK KOJUIEKTOpa) M JAaMIO4YKa
He ropena.

Kakosa pons pesucropa Reg? B npunnu-
Me 3TOro pe3ucropa MOXeT M He ObITh.
51 ke pexoMeHI0BAN BKIKOYHTHL €T0 MC-
KJIFQYMTENTBHO JUI TOro, YTOOBl OrpaHm-
YHTH TOK B Oa3oBoil nenn. WHaue uepes
3MUTTEpPHBIH TiepeXon NOHIET CIUIIKOM
Gonvioil npsMo#i TOK, B pe3yibTaTe HYEro
MOXeT Npou3olTH TernoBod mnpoboit
nepexoAa M TPaH3UCTOP BHIALET M3 CTPOS.

Eciu 6Bl npy npoBefieHHH 3THX ONLITOB
B 6a30BYI0 ¥ KOJUIEKTOPHYIO Heru ObLIM
BKJIIOYEHBl M3MEPUTENbHBIC NPHOOPBL, TO
Npu 3aKPhITOM TPAH3UCTOpE TOKOB B €ro
1lensx no4tu He ObUIo Owl. [Tpu OTKpHITOM
ke TpaH3ucTope Tok 6a3bl Ip 6bu1 6B He
bonee 2-3 MA, a Tok komnekTopa Iy co-
craBnsan 60-75 MA. 3TO O3HaYaeT, 4YTO
TPAH3UCTOP MOKET OBITL YCHITUTENIEM TOKA.

B 3THX OnwTax TpaH3uCcTOp Obln
B OJHOM M3 JIBYX COCTOSIHMiA: OTKPHITOM
WM 3akpuToM. IlepekmoueHue TpaH3M-
CTOpa M3 OJHOrO COCTOSIHUS B Jpyroe
MPOMCXOAMNO Mo ACHCTBUEM HANpsHKeHAs
Ha Gaze Ug. Takoit pexum pabotel Tpas-
3MCTOpa, NPOHJLIIOCTPUPOBAaHHBIA rpadu-
KaMM Ha puc. 88, Ha3bIBalOT peicumom
nepeKAIoueHUs NIIH, YTO TO XKE camMoe, KAK-
uegbim. Takoii pexxuM paboThl TpaH3KCTO-
POB MCIIONB3YKOT B OCHOBHOM B npubopax
M YCTPOHCTBAX 3JIEKTPOHHOM aBTOMAaTHKH.

B  panguoBeliaTENBHBIX — TNPUEMHAKaX
M youwutensx 34 Tpausuctopel pabotaloT
B pexuMe ycunenMs. OTIHYEETCs OH OT
pexHMA TIEPEKJIIOYEHAN TEM, YTO, MCTIOINb-
3ysi Majble TOKH B 6a30BOi IleMH, Mbl MO-
WeM YIpPaBJIATL 3HAYHTEILHO OONBIINMH
TOKaMM B KOJUICKTOPHOI! 11er TPa#3uCTO-
pa. MiunocrpupoBaTh paGoTy TpaH3UCTO-
pa B pexuMe YCHIIEHHS MOXHO CIEAyro-
IHM onbLTOM (puc. 89). B KOJLIEKTOpHYRO
1ers TpaH3lucropa V BKIIKOYM 3JIEKTpOMAar-
HuTHBIE Tenegpon Bl, a mexny 6asoit
M MUHYCOM McTOYHmrKa ruTanus GB (6aTa-
pes 3336J1)-pesuctop Re comporHsie-
auem 200-250 xOmM. Bropoii Tenedon B2
NIOAXIIOYH K YYacTKy 6aza—IMUTTEp TpaH-
auctopa, HO 4epe3 xonpencatop Cep eM-
kocthro 0,1 -05 Mx®. ¥V 1ebs monyuutcs
IPOCTEHLINI YCHIIMTENb, KOTOPBII MOMXET
BHITOJIHATE, HANIPUMEP, POJib OAHOCTOPOH-
Hero TejieoHHoro anmapata. Eciu TBO#
npusTels OymeT HErpoMKO TOBOPHMTH
nepen TenegonoM B2, BKMOYEHHBIM Ha
BXOJIE YCHIMTENs, €ro pa3roBop Tel Oy-
fewb capiiath B Tesedonax Bl, Bxmro-
YeHHHIX HA BEIxofie ycwnurens. Ha Bxon
younutens BMecro Tenepona B2 moxHO

BKJIFOYMTh 3BYKOCHMMATEIL W TPOMIPaTh
rpamriactTuiky. Tornpa B TenedoHax Bl
OyZIYyT XOpOLUO CIBILIHK 3BYKH MEJIOAUM
WM rOJIOC TEBIA, 3alMCAHHBLIC HA IPaM-
TLIACTHHKE.

KaxoBbl 3peck ¢yHkiM pesuctopa Rg
u konpeHcatopa Ces? Uepes pesuctop Rg
Ha Ga3y TpausmucTopa ot baTaped ruTaHus
GB nonaercs HEOONBINOE OTPHLETETLHOE
HaMNpsXeHHe, HAa3bIBAEMOE HANPsKEHUEM
CMELLEHA, KOTOpPO€ OTKPHIBAET TpaH3u-
CTOp M TEM CAMBIM O0eCTeYMBacT €My pa-
6oty B pexxume ycunenus. be3 HaualTpHOro
HamnpsHKeHAs CMELLEHUs] IMUTTEPHBI p-n
JIEpEXOl TpaH3uCTOpa OyneT 3akpeiT o,
nonobHo auony, Oymer «cpe3aTe» mOJO-
WKUTENTbHBIE TNONyNEepUOAbLl BXOAHOTO Ha-
MIPsKEHMs!, OTHETO ycunenue Oyner conpo-
BOXIATBCH HMCKAXEHUSIMH. A KOHOEHCATOP
Ce BBINONHAET (QYHKIHIO CBA3YIOLLETO
neMenTa Mexay TenehponoM B2 u 6a3oi
Tpan3sucTopa. O GecrpensTCTBEHHO Npo-
nyckaeT konebaHusi 3BYKOBOW 4YaCTOTHI
M nperpaxaaeT NyTh TNOCTOSHHOMY TOKY
u3 0a3oBoii nerM k Tenegony. bes takoro
pa3neNUTENLHOO  KOHJEeHcaTopa  ©asza
TPaH3UCTOpa (10 TIOCTONHHOMY TOKY OKa-
3anach OW COEIHHEHHOW C IMUTTEPOM
M pEeXHM yculleHns Obll Obl HapyuleH.
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Puc. 89. Onbit, MLmocTpupyolmii - paGoty
TPaH3KMCTOPa B PEXMME YCHIIEHHS
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B 3TroM ompiTe Ha BXOJ YCUJIHTENA IO-
[1aBajloCh NEPEMEHHOE HAIIPAXKCHUE 3BYKO-
BOH 4aCTOTEl, HCTOYHHKOM KOTOporo 6win
teneoH, npeobpazyrormii, Kak MHKpO-
(oH, 3BYKOBblEe KOJNEOAHHS B 3IEKTPHYC-
ckue (Ha puc. 89-rpaduk a). 3to Hanps-
WEHHE CO3[aBaio B ILenu 3murrep-—6aza
konebasus nocrosaHHoro Toka (rpaguk 6),
KOTOpLIE YIPABISUTH 3HAYHTEJIBHO O0Mb-
IUHM TOKOM B KOJUIEKTOPHOH nenH (rpa-
¢ux B). [TpoHCxoaHIO YCHIIEHHE BXOJHOTO
CHrHANA. YCHWICHHBLIH X€ TPaH3HCTOPOM
curHay npeobpazoBuiBasics  TeneOHAMHU
B1, BKIIOYEHHEIMH B I€Nlb KOJUIEKTOpA,
B 3BYKOBbIe konebanus. Tpausucrop pabo-
Tan B PEXUME yCWICHUS.

Ilpouecc ycuneHus B OOLIMX uHepTax
NPOUCXOUT crnepyrowum obpazom. Tlpn
OTCYTCTBUH HAMNPSKEHUS BXOJHOr0 CHTHA-
5a B nensx 6a3bl U KOJUIEKTOPA TEKYT He-
Gonbiike TokH (Ha puc. 89— neBble yHacT-
Ki TpadukoB © H B), omnpeacifaeMric
HANPSXCHHEM UCTOYHUKA NMHTAHHSA, HANpA-
WeHMEeM cMenteHus Ha Oasze u  ycunu-
TEIbHBIMH CBOMicTBaMH TpaH3ucTopa. Kak
TONBLKO B IIENU 6a3bl MOABIACTCH CHIHAJ,
COOTBETCTBEHHO €MY HAYMHAKOT U3MEHATH-
Cfl ¥ TOKH B 1IENAX TPAH3UCTOPA: BO BpEM#
OTPHUATENBHBIX  TNONYNEPUOAOB, KOTAa
CYMMAapHO€ OTPHLATEJBHOE HAIIPAXKECHUE
Ha 6a3c BO3pacraer, TOKH IcNcH yBEIHYH-
BAIOTCS, & BO BPEM# NOJIOKHUTENBHBIX MO-
JNYNEPHOJOB, KOTAA HAMNPSXKEHUA CHUrHaja
d CMEIIEHHA NPOTHBONOJOXHB M, CIEI0-
BATENBHO, OTPHIIATENILHOE HATIPSXXKEHUE HA
Oa3ze yMeHbllaercsi, TOKH B obeux nensx
Toxe yMmeHbllaloTcs. [Ipoucxomur ycune-
HHE 10 HAnpskeHHIo ¥ ToKy. Ecnu Harpys-
Ko#l TpaH3ucTopa Oynyr He TenedoHbl,
a pe3UCTOop, TO CO3[AIONIEECH HA HEM Ha-
NpsAiXEeHHE NEPEMEHHON  cocraBnstouniei
YCHJIEHHOTO CHMIHAJIAa MOXHO Oyaer noparn
BO BXOJHYK LE€Nb BTOPOTO TPAaH3UCTOPA
ANA  JOMOJNHHUTENBHOro ycuneHus. Opux
TPAH3UCTOP MOXET YCHJIHTb  CHUTHAJ
B 30-50 pa3.

Touno Tak paboTawT W TPAH3UCTOPH
CTPYKTYpHI n-p-n. Ho nns HHX nonspHOCTh
BK/IIOYEHUs Oarapew, mnHrawiged 1enu
6a3pl U koJuekTopa, JokHa OHITH He Ta-
KOl, KaK y p-n-p TpaH3UCTOpoB, a obpar-
HOI.

3anoMHU: 048 pabombi  mpaMaucmopa
8 pexcume ycuaeHus Ha e2o bazy (OTHOcH-
TENBHO 3MUTTEPA) 8MeCMe ¢ HANpANCEHUEM
ycuausaemozo cuzHasa obszamenvho 004-
MCHO NodaeambCsA NOCMOAHHOE HAnpAMce-
Hue CmewjeHus, OMmMKpvl6aOUjee mMpaH3u-
cmop. 118 TEepMaHHEBHIX TPAH3UCTOPOB
ono pgomxxo cocraBnark 0,1-02 B, a ans
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KpeMHUeBbIX TpaH3uctopos 0,5-0,7 B. Ha-
NpsAXEHHE CMeIeHHA Ha 0a3y HE nojaroT
JHIIb B TEX CIy4asX, KOTJA 3MUTTEPHLIH
NEepexof TPAH3UCTOPA HCHOJB3YIOT IS
JIETEKTHPOBAHUA P3HOYACTOTHOTO MOIY-
JIHPOBAHHOTO CHTHAJA.

CXEMbI BKIIIOYEHUA U
OCHOBHHLIE ITAPAMETPBI
BUITOJIAPHBIX TPAH3UCTOPOB

Hrak, OunonspHelii TPaH3HUCTOp, HE3aBH-
CUMO OT €70 CTPYKTYphl, SBJIIETCH TPEXI-
TekTpoAHbIM  npHbopoM. FEro  anek-
TPOABI -~ 3MHUTTEP, KOJuteKTop 1 Oaza. [nsa
UCNONL3OBAHUA TPAH3UCTOpA B KA4YECTBE
YCUIIHTENS HATIPSXKEHHS, TOKA HJIH MOIIIHO-
CTH BXOJHOH CHUTHaJI, KOTOpBIH Haj0 ycH-
JIUTH, MOXHO NOJABATL HA [1BA KaKUX-JTH-
60 oanekTpoga 4 € OBYX 3JEKTPOOOB
CHHMAThL YCWICHHBIH curHain. Ilpu 3Tom
ONUH M3 3NEKTPOAOB obsA3arencHo Oynmer
oburum. OH-TO UM ONpeReNseT HA3BAHUE
cnocoba BKIIKOYEHHSA TPAHIUCTOPA: MO Cxe-
me obiero amurrepa (03), no cxeme 06-
wero konnekropa (OK), no cxeme obuieii
6a3u1 (OB).

BxiroueHue p-n-p TpaH3HCTOpa IO CXe-
Me O3 nokasaHo Ha puc. 90,a. Hanpsxe-
HHe UCTOYHHKA nuTaHus U, Ha KOJJek-
TOp TpaH3ucropa V nopaercs uepe3 pe3u-
crop Ry, sBastomuiics Harpyskoi, Ha
IMHUTTEp—uepe3 obmmil  «3a3eMneHHIH»
NpoBOAHHK, 0003HayaeMEIii Ha cxemax
3HakoM « 1 ». BxonHo#i curHan uepe3 KoH-
neHcarop cBszu Ccg nofaercs K BbIBOOAM
6a3r1 U 3MHUTTEpPa, T.€. K Yy4acTky Oaza—
IMUTTEP TPAH3IUCTOPA, & YCHJICHHLIH cur-
Hajl CHMMAETCcs C BBIBOOOB 3MHTTepa
¥ KOJUIEKTOpa. 3MHTTEP, CICAOBATENLHO,
NpH  TAKOM  BKJIOHEHWH TPaH3UCTOpA
AIBJIf€TCA OOLMM U1 BXOQHOH M BBIXOA-
HOH uene.

BcnoMHH cxeMBbl H PHCYHKH, KOTOPBIMH
B 2TOM Geceie THl NOJHL3OBAJICS, 3ACTABIAN
TpaH3UCTOp paboTarh B peXMMAx YCHIe-
HH$ X nepekmrodeHus. Jla, TpaH3uCcTOp T
sBkmoda no cxeme OD. U 310 He cayuaii-
HO: TPaH3UCTOP, BKJIIOHYCHHBIH TAKUM CIrio-
coboM, B 3aBHCHMOCTH OT €ro YCHIM-
TENBHBIX CBOHCTB MOXET [aTnL
10-200-kpaTHOE yCHIIEHHE CHIHAajA MO Ha-
apsxkenuro u  20- 100-kpaTHoe ycuieHHE
CHTHajla 1o Toky. Brnaronaps sromy chno-
cob BKIIOYEHHS TPAH3UCTOPA IO CXEME
O3D nonw3yercs y paauomoOHTENeH Ha-
HbonblIeH NONYIAPHOCTHEO.

CylLlecTBEHHBIM ~ HEOCTATKOM  YCMIIH-
TENBHOTO KACKA[A HA TPAH3HCTOPE, BKIIIO-



Puc. 90. CxeMbl BKJIOYEHHS p-N-p TPaH3NCTOPOB

YEHHOM [0 TAKOH CXeme, SBJISIETCH €ro
CPABHHMTEJILHO MaJl0€ BXOIHOE COINPOTH-
BieHHe - Bcero 500-1000 OmM, uTO ycnox-
HAET COTJIACOBAHHE YCHJIHTEJIbHBIX KaCKa-
JIOB, TPAH3HCTOPE! KOTOPBIX BKJIIOYAIOT TO
Takoil xe cxeMe. OOLuCHsETCH 3ITO TeMm,
YTO B JaHHOM CJIy4ae 3MHTTEPHBIH p-n
fepexon TPaH3HCTOpPa BKIIIOYEH B TIPSIMOM,
T. €. NPOIYCKHOM, HANpaBJIeHHH. A cormpo-
THBJICHHE TPOIYCKHOTO TepeXona, 3aBHCS-
Llee OT MPHKITAALIBAEMOTO K HEMY Hamnps-
*eHus, Bcergpa manno. Uto ke Kkacaercs
BBIXOJIHOTO COTIPOTHBJIEHHSI TaKOTO KACKa-
ja, TO OHO JHOCTAaTo4YHO  OoJsibluoe
(2-20 xOM) 1 3aBHCHT OT COTIPOTHBIICHHS
Harpy3kH Ry W ycwiuTenbHBIX CBOMWCTB
TpaH3HCTOpA.

Brirouenne tpansmncropa no cxeme OK
TH BHAMIIE Ha pHC. 90,6. BxoaHo# curuan
nopaercs Ha 6a3y H IMHTTEDP 4Yepe3 IMHT-
TePHHI pe3ncrop R,, koTOpHI sABiIsiETCA
4acTho KOJUIEKTOPHO# uenH. C 3Toro xe
pe3ncTOpa, BHIMONHSAIOWEro GyHKUMIO Ha-
TPY3KH TPAH3HCTOPA, CHUIMAETCS H BBIXOJ-
HOH curHan. Takum obpasoM, 3TOT yua-
CTOK KOJUIEKTOPDHOH LETIH #BJISIETCA 00-
UMM A8 BXOOHOH H BLIXOOHOH ueneH,
TO3TOMY H Ha3BaHHE Crocoba BKIIOYEHH#
TpausucTtopa— OK. Kackag ¢ TpaH3HCTO-
pOM, BKJIKOYCHHBIM IO Taxko# CXEME, 110
HATIPSXEHUIO JAET YCWIEHHE MEHBIIE €u-
HUIBL YCHJIEHHE X€ 10 TOKY TIOJTy4aercs
IPUMEPHO T4KOE XK€, KaK eCTH OBl TpaH3H-
cTop 6el1 BKmoueH no cxeme O3. Ho 3a-
TO BXOOHOE CONPOTHBJIEHHE TAKOTO KackKa-
na moxer cocrapisare 10-500 kOm, 4TO
XOPOLIO COTrjlacyeTcsi ¢ OOJIBIIMM  BHI-
XOOHBIM CONPOTHBJIEHMEM Kackaja Ha
TPaH3HUCTOpPE, BKJIKOYEHHOM 1o cxeme O3.
Tlo cymectBy, Kackag He [naeT YCHIIEHUS
70 HANPSXEHWIO, & JIMIbL Kak OBl moBTO-
pfiET noaBEEHHLIH kK Hemy curHai. IToato-
MY TpaH3UCTOPHI, BKJIIOYAEMbIE TO TaKoM
CXEM€, Ha3bIBAIOT TAaKKE 3MUMMEDHBIMU

nosmopumeaamu. Ilodemy IMHTTEPHBIMH?
ITotroMy uTO BEIXOZHOE HAMPSXEHHE HAa
IMHTTEPE TPAH3HCTOpa TNPaKTHYECKU TOJ-
HOCTBIO TOBTOPSIET BXOJHOE HATIPSIKEHHE.

IToyemy kackaj HE YCHJIHBA€T Hampspxe-
HHe? Jlapall coeaMHMM pE3HCTOPOM LENb
6a3nl TpaH3HCTOpa ¢ HHXHUM (N0 cxeme)
BLIBOAOM 3MHTTEPHOTO pe3ncTopa R,, kak
noka3zaHo Ha puc. 90,6 IMITPUXOBLIMH JH-
HUSIMH. JTOT PE3HCTOP —3KBHBAJIEHT BHY-
TPEHHETO  COTMPOTHUBJIEHHS  HCTOYHHKA
BXOAHOTO CHTHana Rgyx, HANPHMEP MHKpO-
¢ona nnH 3ByKocHuMmaress. Takum oGpa-
30M, IMHTTEPHAsi LENb OKA3BIBACTCS CBS-
3aHHONH 4epe3d pe3sncTop Ryx ¢ bazoil
Korpa Ha Bxon yCHNIMTENSl TIOHAETCs HA-
TpskeHHE CHTHana, Ha pe3ncrtope R,,
ABIARSIEMCST HATPY3KOil TPaH3HCTOPA, BbI-
JieNsieTcsl HANPSXKEHHE YCHJIEHHOIO CHrHa-
J1a, KOTopoe uepe3 pe3ncTop Rgx Okasbl-
BAETCsl MPHJIOXKEHHLIM K 0a3e B npoTuBO-
¢daze. Tlpu a3TOM Mexay IMHTTEpHOI
H 6230BO# LENAMH BO3HHKAET OYEHbL CHJIb-
Has oTpuuaTenbHasi obpaTHasi CBs3b, CBO-
JfAlLas Ha HET YCHJIEHHE kackana. 3To o
HaIpSXEHHIO. A 10 TOKY YCWIEHHS TIONYy-
YAE€TCS TaKo€ Xe, KaK H [PH BKJIIOYEHHH
TpaH3ucropa no cxeme O3.

Tenepb 0 BK/IIOYEHHH TPAH3KUCTOpPA IO
cxeme OB (puc. 90,B). B aTom cityuae Gasa
yepe3 koHpeHcaTop Cg N0 mnepeMeHHOMY
TOKY 3a3eMJIEHA, T.€. COenHHEeHa ¢ obuuMm
NPOBOJHHKOM IHTaHHA. BxonHo# curnas
yepe3 koHaeHcaTop Cgp NOOAIOT HA IMHT-
Tep U 6a3y, a yCHIeHHBII CHTHAJI CHUMAaloT
C KOJUIEKTOpA H C 3a3emJieHHOH Oasbl ba-
3a, TakuM obOpa3zom, #ABIsETCH OOLHM
3NIEKTPONOM BXOJAHOH H BBIXOZHOW Ilernei
Kackajga. TakoH KackaJd JaeT YCHJIEHHE 110
TOKY MEHBLIE €OHHUIBI, a4 IO HampsKe-
HHIO — TAKOE€ XK€, KaK TPaH3HCTOP, BKJIIO-
yeHHbld 1o cxeme O3 (10-200). Uz-3a
O4Y€Hb MaJjioTO BXOJHOTO COTPOTHBIIEHHS,
HE TMPEBLIIIAIOLIETO HECKOJIBKHX IECATKOB
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oM (30-100 Om), BEjIOHEHHE TpaH3WCTOpa
no cxeme OB HCnone3yroT r1aBHBIM oOpa-
30M B IEHEpaTOpax 3JEKTPHYECKHAX KOJIe-
OaHuif, B CBEpXICHEPATHMBHBLIX KACKa[IaX,
TIPUMEHSIEMBIX, HAIIPUMEP, B AalapaTtype
PALHMOYIIPABJICHAS] MOLCIISIMH, O Y€M Y HAC
pa3roBop BrEpenH.

Tel yamwe Bcero Oydems mOJIB30BATHCH
BKJIFOYEHHEM TpaH3ucTopa no cxeme O3,
pexe—rno cxeme OK. Ho 310 TONBKO CHIO-
coOBI BKJIIOYEHHS. A peXHM paboThl TpaH-
3HCTOpA KaK YCHJIHTENs OIpenelIsieTcs Ha-
NPSOKEHASIMA Ha €ro JNEKTPOAax, TOKaMu
B €ro IENsX M, KOHEYHO, MNapaMeTpamM#u
CaMoro TPaH3UCTOpa.

KayectBo # ycunuTesIbHBIE CBOMCTBA OH-
TOJIAPHBIX TPAH3MCTOPOB QUEHHMBAKOT II0
HECKOJIBKHM 3JIEKTPHYECKHM IapaMeTpaM,
KOTOpBbIE H3MEPSIFOT C MOMOIOBIO CIIE-
#aNbEBIX NpHOOpoB. Tebs Xke, ¢ NpakTH-
YECKOH TOYKH 3PEHHS, B IIEPBYIO OYEpEdb
JOJIKHBl HHTEPECOBAaTh TPH OCHOBHBIX Ia-
pamerpa: oOpaTHBIH TOK KOJIJIEKTOpPa
Ikp0, craTnyeckuil ko3dbunHeHT nepena-
4x ToKa h, 5 (yuTaroT Tak: am gBa OOMH
3) H IpaHWYHas vyacToTa Ko3pouumeHTa
nepenayu Toka fip.

O6parHbiii TOK Kosutexkropa Ixpo—3TO
HEYIpABJISIEMBll TOK 4epe3 KOJIIEKTOPHEIH
p-n nepexop, CO3TAOUINICA HEOCHOBHBIMH
HOCHTENSMH ToOKa TpaH3HcTopa. OH xa-
paKTEpU3yeT KA4YeCTBO TPaH3UCTOpA: 4eM
ypCieHHOEe 3Hauenuwe napametpa Ixgo
MEHEIIE, TEM BBIIIE KAY€CTBO TPAH3UCTO-
pa- Y MaJOMOMIHBIX HH3KOYACTOTHBIX
TPaH3UCTOPOB, HanpuMmep, cepuy
MII39-MEF42, Ixgo HE HOJXKEH IPEBbI-
waTte 30 MKA, 2 Yy M&JIOMOLIHBIX BBICOKO-
4ACTOTHHIX 5 MKA. TpaH3ucTOpHl ¢ 60MIB-
m¥MH 3HayeHussMu [xpo B pabore He-
YCTOHYMBEL

Cratruecknit koadduumenT nepenadn
Toka h, 5 xapakTepu3yer YCHIMTENbHBIE
cBoiictBa TpaH3ucropa. CraTHYeckuM €ro
Ha3p[BAIOT IIOTOMY, YTO 3TOT IApameTp
HU3MEpsIOT IPH HEW3MEHHEBIX HAINPSHKEHHAX
HAa €ro JJIEKTPOLax M HEW3MEHHBIX TOKax
B ero uemnsix. bonpmas (3arnaBHas) OykBa
«3» B 3TOM BBIpAXXE€HUH YKa3bLIBAET Ha TO,
Y10 TPH M3MEPEHHH TPAH3HCTOP BKIKO-
yaror no cxeme OD. Koapdnumesr h,
XapaKTepH3yercss OTHOIIEHMEM IIOCTOSH-
HOrO TOKA KOJUIEKTOpa K IOCTOSSHHOMY
TOKy 0a3bl NpH 3aJaHHBIX IIOCTOSHHOM
0DpaTHOM HAINPSHKEHHH KOJUIEKTOP — IMHT-
Tep U Toke 3muTTepa. YUem Oonpe ymc-
JleHHoe 3HaveHue ko3dbuuuerTa hy;o,
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TeM OoJiblllee yCHIEHHE CHTHala MOXET
obecriednTs JaHHBIH TpaH3uCTOp.*
I'pannynas 4vactora  ko3ddunuenra
nepenayy Toka frp, BEIpaMeHHAas B KHIIO-
repliax HJIM Merarepuax, IO3BOJISET Cy-
IMTB O BO3MOXHOCTH HCIOJTb30BAHUS
TpaH3WCTOpa A YCHJIEHHs KoJeOaHwuit
TE€X WM MHBIX 4acToT. ' paHHYHas 4acToTa

f.p TpaHszucropa MII39, wHanpumep,
580 k[m, a  Tpamsuctopop  T1401—
11403 -6ospme 30 MI'u.  IlpakTHuyeckn

TPaH3UCTOPBl HCIOJB3YIOT ISl YCHIIEHHS
YaCTOT 3HAYMTEJBHO MEHBIIE T'PAHUYHBIX,
TAK KaK C IOBBIIEHHEM 9YaCTOTHI KO-
¢unueHT h,)3 TpaH3WCTOpa yMEHbIIA-
eTcs.

Ilpu KOHCTPYHPOBaHHHM pagHOTEXHAYE-
CKHX YCTPOMCTB Hago YYHTHIBATE M TaKHe
napaMmeTpsl TPaH3HCTOPOB, KAaK MAaKCH-
MaIBHO AOIYCTHMOE HAIPSHKEHHE KOJIJIEK-
TOp—3MHTTEP U K3 max, MAKCHMAJIBLHO [0-
OyCTUMBIH  TOK  koJulekTopa Ik max,
a4 TaKXe MaKCHMaJIPHO HONYCTHMYIO pac-
CEMBAEMYI0 MOUIHOCTL KOJUIEKTOPA TpaH-
3uCTOpa PK max—MOIIHOCTE, NpE€Bpalna-
LIyIOCSl BHYTPH TP2H3WCTOpa B TEIUIO.

OcHoBHBIE CBENEHUs O TapameTpax 6m-
NIOJIAPHBIX TPAH3WUCTOPOB IIMPOKOro MpH-
MEHEHHsi THl HaWjewb B INPWIOXEHHH 7.

Tenepp HacTano BpEMs ILOTOBOPHTH
O MOJIEBOM TPaH3HCTOpE.

KOPOTKO O IIOJJEBOM TPAH3U-
CTOPE

B 3TOoM nonynpoBogsukoBoMm npubope
ynpapineHue paboyMM TOKOM OCYyLIECT-
BJISIETCA HE TOKOM BO BXOnHO# (6230Boii)
Lleny, KaK B OHIOJSIPHOM TPAH3HUCTOpE,
4 BO34EHCTBHEM Ha HOCHTEJIH TOKA 3JIEK-
Tpuyeckoro mnosg. OTcrona ¥ Ha3BaHHE
TPaH3UCTOpa «II0JIEBOHM.

Cxemarnyeckoe yCTPOHWCTBO H  KOH-
CTPYKIMs IOJIEBOTO TPAH3UCTOpa C p-n
[epexonoM noka3aHel Ha puc. 91. OcHo-
BOH TAKOTrO TPAH3HCTOPA CIIYXHUT IUIACTH-
Ha KPEMHHS C 3JCKTPONPOBOIHOCTBLIO TH-
Ia n, B KOTOpo# MMeercsi TOHKast o6JacTeb
C TEKTPOIIPOBOAHOCTEIO THIA p. IlnacTa-
HY r1pubopa  Ha3bIBAIOT  3a4mMEOpOM,
a obmacte THHA p B HEH— KaHaiom.

! B nonynonspHOl paaMOTEXHHYECKOH JIHTe-
paType BbIIyCKa NpeAblIyluuXx JIeT YCHJIM-
TeJIbHbIE CBOWCTBAa TPaH3HCTOPOB OlLIEHHWBAJIKCH
CTATHYECKHM KO3 PHImEHTOM YCHIeHMs B,.
UncneHHO ko3dpuumeHT B, paBeH xo3ddu-
UHEHTY h,;5.



C opHo#i CTOpPOHBI KaHaJl 3aKAHYMBAETCH
LCMOKOM, €  IPYTO#i  CIMOKOM—TOXE
0bacTeIO THIIA P, HO € TOBBILIEHHON KOH-
nenTparuedi neipok. Mexny 3aTtBopomM
H KaHalloM co3pfaercs p-n nepexond. Ot 3a-
TBOpa, HCTOKA H CTOKa CHENaHbi KOH-
TAKTHBIE BBLIBOJIbL.

Ecin K HCTOKY NOAKNKOYHMTE TOJOXH-
TENbHbI, & K CTOKY— OTPHMIATEbHLIA TO-
mockl Oatapen nuTaHus (Ha puc. 91-06a-
Tapes GB), T0 B KaHajle NOSBUTCH TOK,
co3paroLMiics JBHXEHHEM IBIPOK OT HC-
TOKa K CTOKY. DTOT TOK, Ha3bBaeMHIil ToO-
KOM CToka L, 3aBHCHT HE TOJILKO OT Ha-
NpspKeHHs 3Toi 6aTapeH, HO H OT HANps-
WEHHA, NEWCTBYIOLIETO MEXIy MCTOYHH-
KOM H 3aTBOpoM (Ha pHc. 91—3nement G).
H por nouemy. Korpa Ha 3aTBOpE OTHOCH-
TEJIbHO KCTOKA NEHCTBYET TONOXMTEIBHOE
3aKpeiBaloliee HanpskeHue, obenHeHHasn
obnacTe p-n nepexojfa paciuMpseTcs (Ha
puc. 91 noOKA38HO IUTPHXOBLIMH IJTHHMS-
vu). OT 3TOr0 KaHaJl CYXaercs, ero co-
NPOTHBJICHHE YBEIHYHBAETCH, H3-3a 4UETO
TOK CTOKA ymeHbIuaercs. C yMEHBIIEHHEM
MNOJNTOXHUTEIBHOTO HAIPAXEHHA HA 3aTBOPE
obenHenHas obnacte p-n nepexoja, Ha-
obopot, cyxkaercs, KaHall PpaCLIHpsETCs,
H TOK cHOBa yBeiHumBaeTcs. Ecim Ha 3a-
TBOP BMECTE C IMOJIOKHUTENBHEIM HANPsiKe-
HHEM CMElEHNHs IOAABATH  HH3KO4A-
CTOTHBIH MJIH BBLICOKOYACTOTHBIA CHIHa,
B LENH CTOKA BO3HHKHET TYILCHPYHOLHH
TOK, & Ha HATPY3KE, BKJIIOYEHHOH B 3Ty
LETb,~ HAIPAXKECHHE YCHJIIEHHOTO CHIrHajia.

Tak, B yNpoOLIEHHOM BMIOE YCTPOEHBbI
M paboralT nosieBble TPaH3MCTOPHl € Ka-
HAllOM THIA P, HANPHMEpP TPaH3HCTOPLI
KI1102, KIT103 (6yxeet K u Il oznauaior
«KPEMHHEBEIN TIOJIEBOIIM).

Hpmmnnnam,no TaKk We YCTPOEH H pa-
Goraer moneBoii TpaH3HCTOP € KAHAJIOM
THIA N, 3aTBOP TPAH3HCTOPA TAKOH CTPYK-
Typel obnapaer pnbIpoYHOH JINEKTponpo-

+J,_ £8<| -

Hemox  Kowan [mex

p-# hepexal dambep

BOJHOCTBIO, NOITOMY HA HETO OTHOCH-
TENBLHO HCTOKA OOJIXKHO NMOOABATHCH OTpPH-
1ATEJLHOE HAINPSIKEHWE CMELLEHHs, a Ha
CTOK (TOX€ OTHOCHTEIBHO UCTOKA)—INONo-
WHTENILHOE HANPSXXEHHE MCTOYHHKA TMTa-
Hus. Ha ycnosHOM rpaduyeckoMm H300pa-
WEHHH MONIEBOTO TPAH3MCTOPA C KaHAJIOM
THNA N CTPEJIKA HA JIMHHA 3aTBOpA Hampa-
BJIEHA B CTOPOHY MCTOK4, 4 HE OT HCTOKA,
Kak B 0DO3Ha4eHMH TPaH3HCTOpa C KaHa-
JIOM THTA P.

Tlonepoit TPaH3HCTOP—TOXE TPEXITIEK-
TpouHbIA npubop. Ilosromy ero, kak u 6u-
NONAPHEIH TPaAH3HUCTOP, BK/IKOYATH B YCH-
JUTENBHBIH KACKAJ MOXKHO TPEMs CIOCO-
6amu: no cxeme obuiero croka (0OC), no
cxeme obuiero mcroka (OU) M no cxeme
obwero zatsopa (O3). B pagnomoburens-
CKOHM NpaKTHKE NPUMEHSIOT B OCHOBHOM
TONBKO TiEPBHIE JBa criocoba BETIONEHHS,
no3ponsrone ¢ HanGonbiueil 3gdgeKTHB-
HOCTBIO HCIIONIB30BATh TOJIEBBIE TPAH3H-
CTOPEIL.

VcounuTenbHbIi  Kackag Ha  [OJIEBOM
TpaH3ucTope obnanaer oueHb GonbiumM,
HCYHC/ISEMBIM METAOMAMHE, BXOJHBIM CO-
MPOTHBIEHHEM. JTO NO3BOJNAET IOAAaBaTh
HAa €ro BXOJ BBICOKOYWACTOTHBIE H HHM3KOYa-
CTOTHEIE CHIHA IBI OT HCTOYHHKOB C Gonb-
MM BHYTPEHHHM CONpPOTHBICHHEM, Ha-
UpUMEP OT NBbE30KEPAMHYECKOTO 3BYKOC-
HUMATENS, HE ONACAsCHh HMCKAXKEHHs MITH
YXYJULIEHHS YCHJICHH® BXOJIHOTO CHIHaJa.
B 3TOM rnaBHOE MPEHMYLLECTBO IOJNIEBBLIX
TPaH3UCTOPOB IO CcpaBHEHHMIO € OMIIO-
JIAPHBIMH.

VeunurenbHble  cBoOiicTBA — TONEBOTO
TPAH3HCTOPA XAPAKTEPH3YIOT KpPYTH3HOM
XAPAKTEPHCTHKH S— OTHOLIEHHEM H3MEHE-
HHMAl TOKA CTOKA K H3MEHEHHIO HANPSKEHUA
HA 3aTBOpE NPH KOPOTKOM 3aMBIKaAHHH IO
nepeMeHHOMY TOKY HA BLIXOE TPAH3HCTO-
pa, sBKkoueHHOTO 1o cxeme OW. Umncnen-
HOE 3HAYEHHE NapaMeTpa S BHIPAXaIOT

Nagemurxa
KpEMHUA
€ p-n nepexodors

CmeKnnuubiL
y3paRmap

Puc 91. CxemaTuueckoe ycTpOHCTBO, Ipaduueckoe 1300paXenHue M KOHCTPYKIIMA MOJIEBOTO TpaH-

JHCTOpa ¢ KaHalOM THIEA p
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B MHUIHaMIIEpax Ha BOJBT, I8 pas-
JNUYHBIX TPAH3HCTOPOB OHO MOXET COCTa-
stk o1 0,1-0,2 mo 10- 15 MmA/B u 6onb-
me. Yem boneiue kpyTH3Ha, Tem Ooneiuee
YCHJ}CHHB CHIrHala MOXET paTk TPaH3H-
cTop.

Jpyroit napamerp NoneBoro TpaH3MucTo-
pa -HanpsbkeHMe oTCedKH  Uspiore- 3ITO
obpaTHOE HANPsXEHUE HA pP-n nepexone
3aTBOP - KaHaJl, IIPH KOTOPOM TOK 4epe3
ITOT Tepexol YMEHBIIAeTCs [0 Hyns.
V pasnuyHBIX TPaH3HCTOPOB HANpPAXKEHHE
orcedky mMoxeT cocrtaBnate or 0,5 gmo
10 B.

ITH napameipbl, 8 TaKXe NPEIEIBHO
[IONYCTHMBIE  JKCILIYyaTAIIHOHHHIE Tapa-
METPL! paboTEl HEKOTOPHIX NOJIEBHIX TPaH-
3HCTOPOB IIHPOKOro NPUMEHEHHS CBENEHBI
B 1a6n. 8 (B KOHLE KHHUTH).

Bor To nHanbonee cyiecTBeHHOE, 4TO
BKPATLE MOXHO PpACCKA3aTH O HOJIEBBIX
TpaH3HCcTOpax.

*

B 3moii 6ecede 6wiao pacckazaHo 8 oc-
HOGHOM AU O NAMU BUOAX NOAYNDOROOHU-

Kosbix npubopoe: cnAGBHOM U MOUEUHOM
ouodax, cmabuaumpone, bunoaspHomM u no-
feeoM mpamsucmopax. Imo. noxcaryii, Ma-
ubonee «xodoebien 3Inemermbl AOOUMenb-
cKux paduomexHuueckux ycmpoiicmg. Ho
He eduMcreenmbie! B «cemeiicmeo» nony-
NpoBOOHUKOBbIX OUOO08. UCNOAB3YEMBIX pa-
Ouonwbumennmu OAR CBOUX KOHCMPYKYUdl,
8x00am U maxue npubopei, KAK, HaNpumep.
omoduoodw, pomopesucmoper, (fomompan-
sucmoper. 06 ycmpoiicmee u npunyunax pa-
6ombr 3mux U HeKOMOpwIX Opyzux NoAyNpo-
e00nuKogvix npubopoe n 6ydy pdcckasni-
eamp NPUMEHUMEAbHO K UX NPOKMUYEeCKOMY
ucnonv3oeanuro. A Mukpocxemam u npume-
HeHUI UX 6 paouoaibumenbCKux Ko-
cmpykyusax 6ydem nocesweHa CneyudIbHasA
beceda.

Ho e smoii 6ecede n coecem we KocHyacs
mex Mep NpedocmopoICcHOCIU, KOmopbie

HeobxoOumo npednpunumams hpu MoHmMa-
MHCe NoAYNpoBoOHUKOBbIX npubopos, ocoben-
HO MAAOMOWHbIX OLUNOAAPHBIX U NOAEBbiX
mpaxsucmopos, umobbl He hoepedums uX.
Pacckancy 06 smom e becede «Teon ma-
CMEpPCKaan.




BECEJA CEIBMAS

TEPBBIN1 TPAH3UCTOP-
HBIM MMPUEMHUWK

Teoum camulM nepevim paduomexHuU4ecKum
ycmpoticmeom 6bin  demexkmopuviii  npuem-
Huk. Pabomaa on uckawouumenvho 3a cuem
3Hepauu paduoBoAH, YAABAUBAEMbIX QHMEH-
Hoii. Tpansucmophviii npuemMHuK, KOmopomy
noceswena Ima 6eceda, moxnce npocmoe
ycmpoticméo, no O0as ezo pabomwvi cosep-
WeHHO HeoDXO00UM UCMOYUHUK NOCMOAHHOZO
moxa. Ilompebasn e2o0 3nepauto, npuemuuy
N0360.AUM NPUHUMAMb CUZHAALL MEX KCe pa-
ouocmanyuii, HO CO 3HauuMeAvHo boavuuell
zpomxocmero.  Taxoil  npuemnux  6ydem
maoeii nepeoit mpau3ucmophoii KOHCMpYyK-
yueil.

OT JETEKTOPHOIO-K OOHO-
TPAH3UCTOPHOMY
IMPUEMHUKY

TIpMHIUNMATEHAS 3JEKTPHYECKAs CXeMa
TpHEMHHKa MOXeT ObiTh TakoH, Kak Ta,
4YTO H300paxeHa Ha puc. 92. B Helt Bce Te-
6e 3naxomo. Ee nesas vactb, OTIENEHHAR
IUTPHXOBO#M JIMHHEH, 3TO JETEKTOPHBIA
NIPMEMHHUK C HAaCTPOHKOH KoneGaTeIbHOTro
KOHTypa KOHJEHCATOPOM NEpPEeMEHHOH eM-
kocth C2, TONbKo BMECTO TENEHOHOB
B nexexropn’m uenb BKIIOYEH pE3HCTOP
R1. IlpaBas 'sacTb—oaHoKackanHuléi ycu-
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muTenb 3Y. DneKTpOIHUTHYECKHH KOHOEH-
catop C4 sRiISeTCH CBA3YIOIIMM 3JIEMEH-
ToM mMexay Humu. He3zaBucumo ot cnoco-
6a HacTpOMKH KoJiebaTeNbHOrO KOHTYpa -—
(eppUTOBLIM CEPIIEYHHKOM MJIH KOHICHCa-
TOPOM NEPEMEHHOR EMKOCTH — MOJYJIHMPO-
BaHHbIE KONeOaHHs paauov¥acToThl OymyT
npoexkTHpoBaHu nuozioM V1. Pesucrop R1
BBLITIOJIHSET POJIb HATpPY3ku aetektTopa. Co-
3AaloliMecs Ha HEM KonebaHust 3BYKOBOW
4acTOTH 4epe3 koHaeHcarop C4 mnocry-
naroT Ha 6a3y TpaH3ucTOpa V2, BKIIIOYEH-
Horo no cxeme O3, a nocne YCWIeHHA ro-
noBHBIMH TenedhoHamu Bl, BrIOYEHHBIMH
B KOJUIEKTOPHYIO Ilenb, mnpeobpasyroTcs
B 3BYKOBBIE KoJeOaHMSL

HcTtoynukoM nuTaHus cnyxur OaTapes
GB1 uanpsoxenueMm 4,5 B, nanpumep, Oa-
Tapes 3336J1 wim Gartapes, cocraBieHHas
U3 Tpex 3neMeHTOB 332 (coeMHMTDb TOCHeE-
JIOBATENIBHO).

Obpaiiat0 BHHMaHHE Ha TOJAPHOCTH
BIJTIOYEHHs 3/IEKTPOTMTHYECKOFO KOHEH-
catopa C4. Ha 6a3e Tpansucropa mno or-
HOLLIEHHIO K «333€MJICHHOMY» TPOBOXHH-
Ky — OTPHLIATE/ILHOE HAINPSDKEHHE, pPaBHOC
npumepHo 0,1 B. TlosToMy 3nekTpoiuTH-
YeCKMH KOHAEHCATOP JOMKEH TOAKIIO-
yaThCH K 6a3e oTpHilaTeNbHOR OOKIAIKOMH,
T.e. 0Of3aTE/NIbHO HYXHO coONiopaTe mo-
JISPHOCTH 3/IEKTPOIIMTHYECKOrO KOHOEHCA-
Topa.

Ilo wnpenpinyeit Oeceme TH yXe
3Haewb, 4YTO JUIN HOpManbHOH paboThl
Tpau3ucropa Ha 0a3y KpoMme BXOIHOTO
CHrHajIa THOJAKT €ll€ OTKPBIBAIOlee €ro
HaTPSKEHHE CMELIEHHA: Ui TPaH3HCTopa
CTPYKTYpbl Pp-D-p—OTPHLATENIbHOE, s
TPaH3KUCTOpPA CTPYKTYDPBbl N-P-N— HNOJOXH-
TenbHoe. Hanbomnee npocroit crocob mno-
Na4YM HANPSKEHHS CMEIICHUSA—3TO COCIH-
HeHue Da3ksl TPAH3HCTOPA C COOTBETCTBYHO-
IIIM OPOBOAHMUKOM MCTOYHUKA TIMTaHHSA
yepe3 pe3ucrop. B naHHOM cnydae Takyio
¢ysxouro BhINONHSAET, pesucrop R2.

Vemnig-mns2

Puc. 92. JleTekTOpHBIli NpUEMHHMK € OIHOKa-
CKaJHBIM ycHnuTeneM 34
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B ycunuTene MOXHO MCIONB30BATh JIFO-
6oii 3 repMaHHMEBLIX TPAH3UCTOPOB cepMit
MII39-MI142. A 4yTOOB! repMaHMEBBIH
TPaH3UCTOP OTKPBITE, HA €ro 6asy oTHOCH-
TENBHO 3MUTTEpPA JIOCTATOYHO MONAaTh BCE-
ro 0,1 B. Herpynuo noncuuTars (o 3axo-
Hy Oma), 4TO Takoe HAOpPSKEHHE MOXHO
€O371aTh HAa 3MHTTEPHOM NEPEXOME, CONMpPO-
TMBJIEHME KOTOPOTO IPHMEM PaBHBIM
1000 OMm, 1Ok 100 MxA (0,001 A). Ilpwm
3TOM B 3aBHCHMOCTH OT Ko3dpuuueHTa
nepefayn Toka h,;35 KOJIEKTOPHBIA TOK
TpaH3ncTOpa MoxeT nocturate 0,8—-1 MA.
TIpumepHo B Tako#H pexuM paboThl ¥ CTa-
BAT OOBIMHO MAJIOMOIIHBIH TPaH3UCTOP,
4TOOBl OH NMPH YCHJIEHHH HE MCKaXaJjl CHr-
Han. JlajipHelillee yBenH4€HHE HampsDKe-
HWs CMEIIIEHMA, a 3HAa4YUT M TOKa KOJLIEK-
TOpa, HE HMEET CMBICTA, TAK KaK OT 3TOro
yCMJIEHME CMTHaJla He BO3PACTET, a JMIIb
YBEJIMYMTCH pacxoll 3HEprHH Ha INHTaHHe
TpaH3UCTOpa. A €ClIM HAMpSKCHHE CMeEIIe-
HuA Ha Gaze okaxercs CIMIIKOM GoJb-
ummM? TpausucTop Take OyaeT HCKaxaTh
CHFHAJ M, KPOME TOrO, CTAHET HarpesaTh-
cs u3-3a Gorblloro Toka Kojuiektopa. Ta-
KOH rok nomxeH ObITE M B KOJUIEKTOPHOMH
Lend MaJOMOLIHOTO KPEeMHHMEBOTO TpaH-
3HCTOpa, HO TIPH HAMPSOHKEHWH CMEILEHHs
Ha 6ase 0,5-0,6 B.

KoJuieKTOpHBIH TOK, COOTBETCTBYIOLIHIA
paboTe TpaH3HCTOpa B peXHME YCWIEHHS,
paauomobuTeNH OOBIMHO YCTaHABIHBAIOT
nonbopoM CONMPOTHBIIEHHS Pe3MCTOpa, 4e-
pe3 KoTophlii Ha ba3y nmonaeTcs Hampsoke-
HHe cMmemenus. Ha cxeme 3ror pesncrop
obo3Ha4yaT 3BE3/104KOH, CHMMBOIM3HPYIO-
meH nonbop. IlpoBoAHHMK KONNEKTOPHOIM
LIENTH 3TOTO TPaH3HCTOpPa NEpeceKaloT IBY-
Mf KOCBIMH JTMHHHSIMH—KPECTOM, a BO3J€
HEro YKa3shBalOT OPHMEHTHPOBOYHBIH TOK
TIOKO#, T. €. KOJUIEKTOPHBIH TOK TPaH3HMCTO-
pa B OTCYTCTBHMHM CurHana Ha 6aze. DTo—
CTATHYECKHH pexuM paboThl TpaH3IMUCTO-
pa. Ilpu nopmave curHana Ha BXOJZ YCHIIHM-
Tens KOJUIEKTOPHBIH TOK CTaHET M3Me-
HATBCH, H TEM 3HAYMUTENIbHEE, YeM Dosblue
HanpshkeHHWe BXOJHOro CHrHama. 3To-—
JAMHAMHYECKHH pexiuM paboTel TpaH3HCTO-

OpHEHTHPOBOYHOE CONPOTHBJIEHHE pe-
3UCcTOpa cMemeHHsa R2, oTMEYeHHOTO 3B€3-
JIOYKOH, MOXHO IOCYMTATH MPOCTBIM YM-
HOXEHHUEM COTNPOTHMBJIEHHN HAarpyskd Ha
yABOEHHOE 3HauYeHHe Ko3dduiueHTa nepe-
Ja4yd TOKa TPAH3HCTOpPA, MCIONBE3YEMOro
B ycuwmrene. Ilpeanonoxum, xoaddn-
uueHt h,;3 TpaHsucropa paBeH 50, a co-
NMPOTHEBJIEHHE H3JlydaTenedl BRICOKOOMHOrO
rOJIOBHOTO TeseoHa, COEOHHEHHBLIX TO-
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cneposaresibHo, coctapiseT 4 kOM. Che-
LOBAaTeNbHO, CONPOTHBIIEHHE pe3ucTopa
R2 ycunutens TBOEro NEPBOTO TPAaH3MH-
CTOPHOTO NPHEMHHMKA NOIKHO OBITL NpH-
mepHo 400 kOm. Ho 310, noeiopsto,
OPHEHTHPOBOYHOE CONPOTHBJIEHHE DE3HC-
Topa cmeliennsa. Bo BpemMsi noaronku 3a-
JAHHOTO PEXHMAa OHO B 3aBHCHMOCTH OT
ko3pdunuenta h;,;5 TpaH3MCTOpA MOXET
3HAYMTEJIBHO OTJIHYATHCH OT PaCYETHOTO.

Hetanu ycuimrens u pesucrop Rl
CMOHTHPYH Ha KAPTOHHOM NaHENM IIpH-
MEPHO B TOM MNOpSAIKe, KaK NOKAa3aHo Ha
pHc. 93. BuiBoan! pertaneil mponyckad ye-
pe3 OTBEPCTMA MaHeNH M, He HapauluBas,
coequHa cHu3y. Mecrta coenuHeHMi 00s-
3aTenbHO nponauBaii. He owmbuck: npu
BKJIIOYEHHH TPAH3UCTOpPa €ro  KOJUIeK-
TOPHBIH BBIBOI HOJDKEH COEOMHATBCH de-
pe3 TenedoHE! C OTPHUATENBHEIM IOJIO-
com OGaTtapen nMTaHHs, 3MHTTEPHLII— He-
TIOCPENCTBEHHO C 3a3eMJIEHHBIM  (TUIIO-
COBBIM) NMPOBOJHHKOM, a 0a30BbIii—vepes
xoHjeHcatop C4 c BepxHHM (N0 cxeme)
BBIBOIOM pesucTopa R1.

B ycunuTene ucnone3yd MaTOMOLIHBIH
HH3KOYACTOTHEIH TPaH3UCTOP CO CTaTHye-
CKkHM KO3Q(}MIHEHTOM mepelaiyd ToOKa
h,;3, pasueiM 50-60. Ho tpansucrop Mo-
#eT ObITh M BBHICOKOYACTOTHLIM, HANIPHMEP
T1401, I'T309 ¢ mobpiM OyKBEHHBIM HHIEK-
com. Konpencarop C4-tuna K50-6 wim
K50-3 Ha HOMHHANbHOEe HANpMKEHHE He
meHee 6 B. Yepes pesncropsl R1 u R2 Te-
KyT HE3HAUMTE/JbHBIE TOKH, TIOITOMY OHH
MOTYT OBITH paccyMTaHH Ha MOLUHOCTB
paccesuus 0,125 Bt (MYJIT-0,125). Compo-
THBAEHME pe3ucropa R1 6,8-10 xOm.

Ecnu B ycuwiurtene Oynmeis HCNOJNb30-
BaTh TPAH3MCTOP CTPYKTYPHI N-p-n, HATIPH-
mep MII35-MII38, KT315, To He 3abynb
HM3MEHHTh TONAPHOCTH BKJIIOYeHHs Oarta-
peH NMUTAHHA H 3JEKTPOJIMTHYECKOrO KOH-
nencatopa C4.

Ipexne 4em noaxmounte Oatapero,
NpOBEPL MOHTAX YCWIHTENS MO TIPHHIH-

Puc. 93. MoHTa)x yCHnIuTENd H CXEMa MOATOH-
KH pexuma paboThl TpaH3HCTOpa € MOMOLLBIO
TIEpeMEHHOTO Pe3HCTOpa



TNIMAIEHO# cxeme — Het K ombok? K Bxo-
Oy YCHIUTENs NOAKIIOYM BHIXOJ JEO00Oro
M3 TPEX HNETEKTOPHbIX IIPHEMHHKOB, C KO-
TOPLIMM THI IKCIIEPUMEHTHPOBAN B TPETH-
eit 6ecene. Tloaknroun K KOHTYpY TIpHeM-
HHMKA aHTEHHY U 3a3eMJIEHHE, a NapaLieNb-
HO pe3ucropy R1-BbICOKOOMHBIE TrO-
noeHbie Teneponsl. Hactpoi npueMHuk Ha
MECTHYIO PaHOCTaHIIMIO. 3aTeM Telne-
¢oHbl BKIIOYM B KOJUIEKTOPHYIO I€Nb
TpaH3KMcropa, a peaucrop R2 BpemeHHo
3aMeHH JIByMS COeIMHEHHLIMH [OCNe/loBa-
TEJIBHO PE3UCTOPaMM: MOCTOAHHLIM C HO-
MHHIBHBIM comnpoTuBieHneM 20-30 kOm
H TepeMEHHBIM CONPOTHBIIEHHEM
220-300 kOM. IlocrosHHBIE  pe3McTOp
B 3TOH LleNOYKe HYXeH IUIA TOro, YTOOHI
u3bexarb monafaHus Ha 6aly TpaH3HCTO-
pa NONHOTO HANpsbkeHus OaTaped, M3-3a
Hero OH MOXKET HCIOPTHThCH. JIBHXOK
NepeMEHHOTO  PEe3UCTOpa, BKIIFOHEHHOTO
peocTaToM, MOCTaBb B MOJIOXKEHHE Ha-
MOOJIbIIIET0 BBEJEHHOTO CONPOTHBIIEHHS
(mo cxeme Ha puc. 93— B kpaiiHee BepxHee),
a 3areM, noxcoeauHHB batapero, MellieH-
HO YMEHEIIAH COTPOTHBIEHHE NEePEMEHHO-
ro pesucropa. IIp¥ 3TOM rpoMKoOCTh 3BY-
4aHHA TelePOHOB NOMKHA MOCTENeHHO
HapacTaTb, HO TOIBKO [0 HEKOTOPOro
npegena, nocje KOTOpPOro NOSIBATCH MCKa-
WeHHUS M 3BYK B 'rene(Eouax nponaner. Ilo-
CTdBh [BMXKOK [EPEMEHHOro pe3HcTopa
B TaKOe MOJIOXeHHe, Korja 3Byk B Teledo-
Hax Haubonee rpOMKMIA H HEHCKAXEHHBIHA.

VYcraHoBka pexuma paboThl TPaH3HMCTO-
pa «Ha ciyx»—Haubosnee npocroii cnocod
HAJIAXKUBAHHA YCWIWTENs npueMHuka. JTyu-
1LI€, OZIHAKO, [1ENATh 3TO C MOMOIIBI0O MHJI-
JIMaMIepMETpa, BKIIFOYEHHOTO B Pa3pbiB
KOJUIEKTOPHO#i LieMd TPaHIKUCTOpa, OTMe-
4eHHbIii Ha cxeMme kpecToM. [locreneHHo
YMEHELIA  CONpOTHBIICHHE  pe3HCTOpa
B 0a3oBoil memM TpaH3McTOpa, HAAO NO-
OUTBCs, YTOGH TOK B KOJLIEKTOPHOHM Iiemu
6pt1 0,7-0,8 MA. Takoit TOkK 6ynmer co-
OTBETCTBOBATE HOPMAJILHOMY PeXHMY pa-
6orbl TpaH3Mcropa. Eciiv npu Hanbomb-
el rpOMKOCTH YCHIMTENb OylaeT B03Gy-
®KaaTbcs (B TenedoHaX mMOSBATCH 3BYKH
BBICOKOM TOHAJBHOCTH, YXYAIIAroI(Me Ka-
4YECTBO PpaJHONpHeMa), TO NapaiLIeNbHO
TenedoHaM MM MeXAy KOJLIEKTOPOM
TpaH3HUCTOpa M 3a3€MJIEHHKIM TNPOBOOIHM-
KOM MCTOYHMKA NUTAHHUA BKJIFOYM KOHAEH-
catop eMkocTeio npumepHo 0,01 Mxd (Ha
cxeme pHC. 92 OH nOKa3aH WITPHMXOBLIMH
nuHuAMY). CBHCTAILIHE 3BYKHM JOJIKHBI MC-
4e3HYTh. 3aMeHfif €ro KOHIEHCATOpaMM
npyrux emkocreil, npumepto o 0,05 mx®d,
MOXHO ONBITHBIM MyTeM nomo0pare Ha-

-,
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HOonee NpHATHBIH TOH 3ByMaHus Tenedo-
HOB.

MoXHO 14 B KOJLNEKTOPHYIO Li€Nb TPaH-
3UCTOpa BKJIKOYMTH HWU3IKOOMHBIE TO-
NoBHble TenedOHBl MM 3NEKTpPOMAr-
HUTHBIH TenedoHHsIt Kancroms JAOM-4m.
Moxno! PeximM paGoThl TpaH3HCTOpa U
B 3TOM Clly4ae YCTaHaBJIHBA BpeMeHHOi
LEeNOYKo# NOACTPOEYHBIX PE3HCTOPOB, J0-
OuBasick HamOonblledH TPOMKOCTH 3ByHa--
Hus tenedoHoB. Ho Temeps TOK KoOJInek-
TOpHO# nenu GydeT HeMHOro Gonkile, YeM
C BLICOKOOMHBIMH Teneponamu. Ho mox-
HO TOHITH MO APYrOoMy MYyTH: B KOJUIEKTOP-
HYyIO Il€ENb TPaH3MCTOpa BKIIOHHUTE pe3H-
cTop, a ronoeHbie TenedoHb!, Oynb OHM
BBICOKOOMHBIMHM HJIH HH3KOOMHBIMH —6€3-
pa3nMyHo, MaM Kancionb JOM-4M mog-
KJIIOYMTD Yepe3 KOHAEHCATOp NapaLieNiEHO
y4acTKy 3MHTTEpP-KOJUIEKTOP TPaH3HCTOpa,
Kak Moka3aHo Ha puc. 94. B 3ToM cnyyae
pesucrop R3 Oynper BLINONHATL QYHKIHIO
Harpy3ku TpaH3Hcropa. Co3aarolvecs Ha
HEM KoJebaHHs 3BYKOBOH 4acTOTHI, T.e.
HH3KOYACTOTHAA COCTABJIAIOIIAsA KOJUIEK-
TOPHOrO TOKa, 4epes koHgeHcarop C5 Gy-
oyt noctynate k TenedposHamM Bl u mpe-
00pa3ioBEIBATLCA HMH B 3BYKOBblE Koneba-
Hus. Konpgencarop C5 Moxer GbiTh 371€k-
TPOJMTHYECKHM €MKOCTEIO 1-5 Mk(®d Ha
HOMMHANIBHOE HaNpsXEHME HE MEHee, YeM
HanpsDkeHMe HCTOYHHMKA mnHTaHMR Uyjy.
B naHHOM cnydae BBIBOAOM OTPHIIATENb-
HOH OOKJIa[K¥ OR [OIXEH NOAKTIOYAThLCH
K KOJIIEKTOpY TPaH3MCTOpa, a BBIBOAOM
NOJIOKHUTENBHOM 00KIafkH Kk TenedoHaMm.

Kakum pomkHO OBITE CONPOTHBIIEHUE
HarpysodHoro peaucropa R3? Takoe,
yTobBl B pexXHMe NMOKOH Ha KOJLIEKTOpE
OTHOCHTENIEHO 3MHTTEPA, T.€. HAa YHacCTKe
SMUTTEp—KOJLIEKTOp, ObLIO HanpskeHue,

Puc. 94. Cxema ycunurens ¢ pe3sucTHBHOH Ha-
rpy3koi
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paBHOE NPHMMEPHO IOJIOBHMHE HaInpsHKEHHS
MCTOYHUKA nurtaHus. I1pw stom addexTHB-
HOCTE paboTthl TpaH3ucropa Oynmer Ha-
wiy4qiiel. Takomy yclioBMio ©TBEYaroT pe-
3UCTOPbI CONPOTHBIICHHEM B HECKOJILKO
KwiooM, obbmHO oTr 3 mo 5,1 KOm.
M 3peck pexum paboTBl TpaH3HCTOpa
ycraHaBmBaid nmonbopoM COIIPOTHBIIEHHsS
LETIOYKH pe3McTOpoB B ero 6a3oBoii LenH.

Ha 3ToM, no cymecTsy, # 3aKaHYMBacT-
CA TMpolEeCC HAIaXXMBAHMA  YCHJIMTEIIA.
OcraeTcsi TOJNBKO H3MEPHTH OMMETPOM
CyMMapHOE€ COIPOTHBJIEHHE BPEMEHHOM
LIENOYKH PEe3NCTOpOB, BHasTh B 6a3oByro
Lienb TPaH3INCTOpa PE3NUCTOP TaKoro e
wim Omyxalinero HoMMHaIa, elle pal
TPOBEPUTH paboTy NpHeMHHKa M CMOHTH-
poBaTh OETAM [AETEKTOPHOIO INpHEMHHKA
M YCWIHTEIs Ha nocrosHuod nanenn. Ho
3THM, €CJIH 3axovelib, Thl 3aliMeINBCH Mo-
crne Haulelt 6ecennl, camocTonaTebHo. Ceii-
4ac XKe s npejiarar NpoBepHThL B pabore
HECKOJIPKO BAPDHAHTOB TAKOTO IPHEMHHKA.

BAPUAHTHI OTHOTPAH3NCTOPHO-
ro rN"PMEMHHKA

Tlpexne BCEro—BKJIOYM B LENb MHTAHHA
NOCIEeNoBaTeNIbHO  eme onHy Oatapero
3336J1, yTo6Bl YBEIWHIHMTH HANIPSKEHME HC-
TOYHMKA nUTaHuA no 9 B, H To4HO Tak xke
nepeMeHHBIM pesncTopoM nobeiics Hanbo-
Jlee TPOMKOFO H HEHCKa)XKEHHOTO INpHeMa
CHTHaJIOB TOM e paanocTtaHivMd. Teneps
TenedoHpl OyayT 3ByYaTh HEMHOIO IPOM-
Ye. ITO MOTOMY, 4TO YBEJIHYMBAsu Hamps-
EHWE WCTOYHMKA NMTAHMSN, TH TeEM
CaMBIM NOBBILIACIIE HATNPSKEHHE Ha KOJ-
JIEKTOpE TPaH3HUCTOpAa H, CJIEJOBATENIBHO,
ero ycuwiende. 3atem 3amend barapero mu-
TaHWs OIHHUM 3J€MEHTOM Tmma 332 i
343. Teneps, uyTOobBl HNOGHTHCH Haubonee
TPOMKOrOo NpHEMA, COMNPOTHMBIEHHE NOA-
CTPOEYHOM LIENIOYKH PE3UCTOpPOB NPUAETCS
ymMeHbLIMTh, Tenedonbl 6ynyT 3By4aTh TH-
1e.

3aBHCHT JIH FPOMKOCTb 3BYYaHHS TeJie-
¢oHoB oOT crarmyeckoro ko3ddunueHTa
nepeaayn Toka h,, 3 Tpausucropa? Koneu-
HO, H 3HauMTensHO OoJblle, YeM OT Ha-
NpAXEHHst HCTOYHMKA MHTAaHUA. A YeMm
6onbue h,,3 HMcnoabIyeMOro TPaH3UCTO-
pa M HanpsDkeHHE MCTOYHMKA IHTaHMA,
TeM Oonmille OOXHO OBITH CONpPOTHBIIE-
HHE pe3nctopa B 6a3oBoli 1emM TpaH3H-
cropa. B TBOEM pacnopsiKeHMH MOTYT
OKa3aThCsl TPAH3HCTOPH C MaJibiM KO3d-
¢unuerToM h,,5, Hanpumep, paBHBIM
10-15. Tpanauctop ¢ Takum h;,3 nmacr
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Puc. 95. Ycumutenb npHeMHHKAa € COCTaBHBIM
TPaH3HCTOPOM

MeEHBbIlIEE YCHIEHHE HH3KOYaCTOTHOTO CHT-
Hana u TenedoHbr GynyT 3BywaTh THILE.
Ho » B 310M cnydae mMoxHO nobOuTbCs
TPOMKOIO pajnuolpHemMa, eciii B YCHIHTE-
ne bynmet paboTtaTh He OIMH, a IBa TAKMX
TpaHsucTopa. COeqHHN HX TaK, Kak moKa-
3aHO Ha pHC. 95: KoJeKTopH TPaH3HCTO-
POB BMECTE, a 3MHITEp NEPBOrQ TPaH3IH-
cropa V2—c 6a3oif BTOporo TpaH3ucropa
V3. Tonyuurcs Tak HaelBaeMbid cocmas-
Hoit mpansucmop V2V3. Ycuienne cocras-
HOTO TPaH3NCTOpa NPHOIIM3HUTENIBHO PaBHO
NpoH3BeNeHHI0 h,,3 BXOOMIMX B HErO
TpansncTopoB. Tax, HanpuMep, ecM hy; 3
KaXxJoro U3 TpaH3ucTopoB 15, To obumit
K03 buIMEHT YCWIEHHsT COCTABHOTO TpaH-
sucropa 6yner okono 200.

ITpoeepr paboTy COCTaBHOIO TPAH3IM-
Ccropa B TBOEM ONLITHOM LpHeMHUKe. I1pn
3TOM YYTH: NEPBLIM TpaH3HcTropoM (V2)
noikeH 6BITH TOT M3 cocTaBisieMBIX TpaH-
3HCTOPOB, Y KOTOpOTO 06paTHbIf TOK KOJI-
JIEKTOpHOro nepexoja IKEo MeHbllle.

O6s3aTenbHo JH KoHaeHcaTtop C4 pon-
xkeH OwiTh 3nexTpoymTHyeckum? Her, HO
€MKOCTDb NOJIXHA ObITH O0JIBIIOH, BO BCAKOM
cnyyae He Menbuie 1 MK®, 4TOOBI Oka3bi-
BaTh BO3MOXHO MEHBIIEE E€MKOCTHOE CO-
NPOTHBJIEHHE TOKY 3BYKOBOM 4YacTOTHI.
Cpenu ManoraGapuTHbiXx OGyMakHBIX HeET
KOHICHCATOPOB, 0b1ajafolIHX TAKHMH €M-
KOCTSIMH. A €CIIM B 3TOM CBS3YIOLIEM y3Jie
rpHeMHMKa Oyner cToATh KOHaeHcaTop
MEHEIIEH eMKOCTH, TO Ha HeM Oyner mna-
Jate OONbLIAs 4YacTh HanpsOKEHHA TOKa
3BYKOBOH 4YacTOTBI, YEM Ha 3MHTTEPHOM
p-h nepexone TPaH3NCTOpa, H3-3a 4ero Oy-
JleT UpOWrphil B ycwieHHMH. UTobnl cuu-
34TH NOTEPH, €MKOCTHOE COIPOTHMBIICHME
KonpeHcatopa C4 momxHo 6biTh MO Kpaii-
Hel Mepe B 3—5 pa3 MeHBLIE BXOAHOTO CO-
[IPOTHBJIEHMS TPaH3HCTOpa. ITOMY Tpebo-



BAaHWIO M OTBEYAlOT 3IJIEKTPOJIMTHYECCKHE
KOHJIEHCATOPEI.

A Heyip3% M Boobuie oboiTHCE 6€3 CBA-
3YIOILErO KOHAeHcaTopa, coeauHuB 6a3y
TPaH3UCTOpa HETNOCPEACTBEHHO C PE3UCTO-
pom R1? Moxuxo. Ho Torna obs3atenpHo
Hajgo 6yder M3MEHHTH MOJAPHOCTH BKIIKO-
yeHHs auona V1. B 3toMm ciyvyae cxema
NpHEMHHKA NPHMET BHI, NOKAa3aHHEIA Ha
puc. 96. Tenmepr pesuctopel R1 u R2
06pasyIoT JIeJINTE b, NOOKIIOYEHHBI Kk 6a-
Tapee, C KOTOporo Ha 6a3y TpaH3uCTOpa
CHHMAETCH HaYaJbHOE HaNpsXEHHE CMe-
wiends. OCHOBHOM € Harpy3Koil JIETeKTO-
pa cTaHOBUTCH yxe He pesucrop Rl1, kak
6LU10 B NpeAbIAyIIEM BapHaHTE NPHEMHH-
Ka, 2 IMHTTEPHEH NEpexod TPaH3WCTOpa.
A Tax Kak CONPOTHBJICHHE 3IMHTTEPHOrO
nepexoia MHOTO MEHBIE CONPOTHBIICHUS
pesuctopa R1, 3toT pesuctop BoO6LIE
MOXHO MCKJIFOYHMTH B3 NPHMEMHUKA.

HcneiTait 3TOT BapMaHT NpPHEMHHKA
B jevictBuu. Pexum paboTel TpaH3MCTOpa
ycTaHap/mBail Tak Xe—noabopom pe3n-
cropa R2.

IloveMy nONApHOCTL PKJIFOYEHMS OUOAA
JIOJDKHA OBITL 0OA3aTEILHO TAKOM, KakK no-
Ka3aHo Ha puc. 967 Uto6sl MO NOCTOAHHO-
My TOKy DOa3za TpaH3MCTOpa HE OKa3ajiach
3aMKHyTO#ll Ha smuTTep. O6BACHAETCH ITO
oueHb npocro. Ha 6a3e Tpan3ucTopa oT-
HOCHTENIBHO 3MMTTEpa JIEHCTBYET OTpHMLA-
TEJILHOE HAMpPSXEHWE, PaBHOE NPHMEPHO
0,1 B. 1 ecu ¢ Heli Oynmer coeqMHEH He
aHOJ MOAa, a KaTol, TO JIHOI OTKpOETCH,
uepe3 Hero u katywky L1 noteyer npsmoi
TOK W OH MEpECTaHET BHINONHATE (yHK-
HMIO JETEKTOpa.

A HeNb3s JIM ¥ AMOJ MCKIIOYHTH M3 IIPH-
emuuka? Moxso. Ho Torma tpaHsucrop
JojokeH OHITH NOJNEBBIM,  HANpPHMEDP
KI1103.

IMpuHuvMmmanLHas cxema TaKoro Ba-
pMaHTa NpMEMHMKa 10KA3aHAa Ha pHC. 97.

V2 MN39-MN42

IWI 47-0,8MmA
4] 87
47 ]
Ve -
G8/
1] (25 l.'bgl
L L

Pnc. 96. CxemMa BO3MOXHOTO BapMaHTa OIIHO-
T;;auancropnoro MpPHEMHHKA

Jwona, xak BuaMlb, B HEM HeT. TpaH3m-
crop BKMoueH mo cxeme OM. Mexay
BXOAHHIM  KoJeDaTeNnbHBIM  KOHTYPOM
L1C2 (Moxer GuiTH JHO6BIM) H 3aTBOPOM
TPaH3WCTOpa BKIIOYeH KoHzeHcatop C3
{100-150 nd), a Mexay 3aTBOPOM M MCTO-
xoMm—peauctop R1 (750 kOm—1,5 MOm).
TonosHkle TeeOHEl, BKIIOYEHHBIE B LENb
CTOKa, 3a6JIOKMpOBaHbl KOHAEHCATOPOM
C4 (2200-3300 n®). MIcTOYHHKOM MUTAHUA
cnyxut bGarapes GB1 nHanpsxenuem 9 B
(uBe 6atapen 3336J1, coenuHEHHBIE MoCeE-
noBatenpHo). IluTanue BKIIOYAIOT BRIKIIO-
uarenem Sl.

Kak B TaxkoM NpPHMEMHUKE NPOMCXOIUT
JIETEKTHPOBAaHME MOJAYJIMPOBAHHBIX KOJNE-
Ganmit paguodactotei? Posnp merexTopa
B HEM BHITNIOJHAET P-N NEPEXod MEXAy 3a-
TBOPOM M KaHaioM. JleHiCTBys Kak BBIIPS-
MHTENIb, OH cCO3d4aeT Ha pe3ucrope Rl
cnabrle Kone6aHus 3ByKOBOH YaCTOTEI, KO-
TOPBIE YCHIMBAIOTCA TPaH3UCTOPOM M Npe-
obpa3yrorcs TenedhoHaMu B 3BYKOBHIE KO-
nebanus. Konpercarop C4, 6noxupyromui
TestedoHBl MO BBHICOKOH MacTOTe, BEINOJ-
HSET Ty XE€ POJib, YTO M aHAJOTHYHLIN €My
KOHJIEHCATOp AETEKTOPHOI'O NPHEMHMKA.

BxomHoe  CONpPOTHMBIEHME  IIOJIEBOrO
TPaH3WCTOpPa OIPOMHO—B THICAYH pa3
6onpllle BXOJAHOIO CONPOTHBIICHHN Ouno-
JIAPHOro TPAH3WCTOpPA, BKJIOYEHHOIO IO
cxeme OD. DTO UPEUMYILECTBO MOJIEBOrO
TPAH3MCTOPa M NO3BOJIJIO HCIONB30BATh
€ro B INpPHEMHMKE VIS OJHOBPEMEHHOIO
JIETEKTUPOBAHMA: PaJUOYaCTOTHOM COCTa-
BJISIOLEH W YCWIEHMs. CHIHAJIa 3BYKOBOH
YaCTOTHL

OJIHOTPAH3VICTOPHBII PE-
OJIEKCHBIH

YyBCTBUTENILHOCTL  OJHOTPaH3HCTOPHOrO
NpHEMHHMEA MOXHO 3HAYHTEIBHO IOBEI-
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Puc. 97. Cxema npueMHHKA Ha NOJIEBOM TpaH-
3ucTope
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Puc. 98. Cxema, MLTIOCTPUpYIONIAs HPHHIMI
paboThl pediekCHOrO NpHEMHHKA

CHTB, €ClIM €ro TpaH3ucTop, paboTtaroLuii
B ycwinTese 3U, HCIONB30BATH €lIE U ANA
YCUNEHHA KOJeOaHHH PpaaHoYacToOThl, T.e€.
CAENATh NPMEMHUK pedieKCHBIM.

CyTh paboTbl TAKOTO NPHEMHHKA WLIKO-
CTPUPYIOT cxeMa u rpadMky, NpHUBEACHHbIC
Ha puc. 98. 3nech TpeyronbHHKOM A yc-
NOBHO 0003HAa4YeH OJHOTPAH3MCTOPHLIH
ycwiuTenh. Ha ero Bxoa or kojnebartensb-
HOIO KOHTYpPa MOCTYNaeT MOJIyJHpo-
BaHHBIH CHIHAJl pajHOBEILATENBHOM CTaH-
uun. Ilocne ycunenus 3TOT CHTHaJ AETEK-
THpPYETCA IHOAOM V; BBIACICHHBIE HM
KxoneOaHUs 3BYKOBOH HacTOTBl M0JArOTCH
HA BXOJl TOTO € YCHIMTENs, a Noclie YCH-
neHus npeobpasyerca TenedoHamMu B 3BYK.

IIpuHUMNMATLHYIO CXEMY BO3MOXHOIO
BADHAHTA TAKOrO NPMEMHHKA Thl BUIHIIG
Ha puc. 99. Pa3zbepeMcs B €ro 3neKkTpHye-
CKHMX Uensx, B (YHKNHAX, BBITIOJIHACMBIX
ero anemeHTamu. BxoaHyio- uens obpa-
3yIOT 3HakOMblii Tebe KkoneGaTenbHbIH
koHTYp L1C2, HacTpamBaemblii Ha CHr-
HAJIBI  paAHOCTAHIMH  KOHAEHCATOPOM
nepemeHHoll emkoctu C2, W moakiro-
YeHHBIE K HEMY AHTEHHA M 3a3€MIICHHE.

Yepes kaTymiky cBasu L2, HHAYKTHBHO
CBA3aHHYIO € KOHTypHo# Katywkoi L1,
NPUHSTBHIA MOAYJMPOBaHHLI CHIHam pa-
JHOYacTOTH TMOCTyNnaer Ha 6a3y TpaH3m-
cropa V1, BkodyeHHoro mo cxeme OD.
Hanpsxenne cMellIeHUsA, YCTaHaBJIHBAKO-
1€ TPAH3HUCTOP B PEXUM YCHIICHHSA, TTOJ1a-
erca Ha 6a3y yepe3 pe3ucrop R1. B 3roifi
4ACTH NPHEMHHKA A TeOA TakXe HET HH-
4Yero HOBOTO.

He3naxoMa I©Oka KOJUIEKTOpDHas IeNb
TpaH3uCcTOpa. B ¢cBAi3H C TeM, 4TO TpaH3M-
CTOP MCNOJNB3YETCH JUIA YCHJICHHS CHIHa-
OB KakK pajHo, Tak M 3BYKOBOH 4acToT,
B €ro KOJUICKTOpDHOH wenu JBE HATpy3Ku:
BBICOKOYACTOTHas — Apoccent L3 u Huzko-
yactoTHas—Tenepoust Bl.  Jpoccenn
L3-3T0 kaTymika MHAYKTHBHOCTH, OKa3bl-
BAaOL[asg  KoNeOaHMAM  pPagHOMACTOTHI
6onpinoe conporupnenne. C Hero paauo-
YACTOTHBIM CHTHAJI, YCHJEHHBIH TpaH3mu-
CTOpOM, TIOCTYNaer vuepe3  pa3jaenu-
TenbHbIH KoHeHcaTop C4 Ha nuwon V2
H JeTexTHpyeTcs WM. Pesucrop R2 ssnser-
ca Harpy3kol gnerextopa. Cosparoninecs
Ha pe3ucTope KoneOaHHs 3BYKOBOH 4Ya-
cToThl uepe3 kouaeHcatop C6, pesmcrop
R3 u xarymky cBssm L2 nocrynaror Ha
6a3y Tpam3ucropa. BMecre € BICOKOYa-
CTOTHBLIM CHTHAJIOM OHM YCTaHABJIMBAIOTCH
H, npoiins cBoboaHo yepe3 Apoccens L3,
npeobpa3sytorca TenepoHam Bl B 3ByK.
Takum obpa3om, xackaJ Ha TpaH3HCTOpe
V1 paGoraeTr OAHOBPEMEHHO KAK YCHJIH-
Tene PU u 3Y, T.e. xak peduiekcHbIH
Kackan.

Llens, cocTosinas u3 auoma V2, pe3u-
cropa R2 u xouaencaropa C5 nonxHa Ha-
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Prc. 99. MpunnunuaabHas CX€Ma ONHOTPAH3UCTOPHOTO pedIIeKCHOrOo HpHEMHHKA
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NMOMHHTDb Tebe IEeTEKTOPHYIO UeNh NepBOro
BapuaHT2 OJHOTPAH3UCTOPHOIQ NPHEMHH-
xa (puc. 92). Toneko TaM B JIETEKTOPHYIO
LeNb paJuOYaCTOTHBINH CHIHajl NOCTYNaeT
HENOCPEACTBEHHO C KOJ1eDaTeanHOro KOH-
Typa, 2 B 3TOM IIPHEMHHKE NPEaABAPHUTEIIb-
HO YCHWJIEHHbIH TpaH3ucropoM. Koupenca-
Top C4, OecnpenATCTBEHHO IPOMycKas
yepe3 cebsn konebaHus panguovacToThl,
NPaKTHYECKM HE TMIpOmyckaeT KoyieDaHus
3BYKOBOM YaCTOTHI ¥ NOJIHOCTHIO NEPEKphI-
BaeT IIyTh B 3Ty NENb NOCTOSAHHOMY TOKY.
Pesucrop R4 ynyumiaer ycnoeus paboTth
auona.  JJIeKTPHYECKHH  KOHIEHCaTop
C6—cBaayromuit 3seMenT, a pesucrop R3
u xoHuescatop C3 ofpasyiror ¢uneTp,
OMMIIAIOLMKE CHUTHaJl 3BYKOBOH 4aCTOTHI
OT BLICOKOYACTOTHOM cocrasistolleil. bed
Takoro (unbTpa MeXIy KOJUIEKTOpOM
u 6a30it TpaH3ucTOpa (Yepe3 JAETEKTOPHYIO
Llenb) MOXET BO3HMKHYTh TN2pa3uTHas
obpaTHas CBH3b 110 BBICOKOH 4acCTOTE, yCH-
JIMTENbLHBIH KacKaln camMoBO3OYHAHTCHE u
B TeneboHax OyneT NpPOCHYIIMBATHCH
TOJIbKO CBUCTSIIMH 3BYK.

Teneps o neransx. Tparsucrop V1 non-
XeH OLITh BBICOKOYACTOTHLIM, HANPHMED,
I'T308, 1140111403 ¢ nmobpM GYKBEHHBIM
uHpexkcoM. [uon V2-moboit u3 cepuit /19,
J12. Konaencarop C4-cmoasnoit (KCO)
wm  xepamuueckuii (KTK, KIK) em-
koctbio 300-510 n®. Konaencatopnr C3,
C5 u C7 moryt 6biTe THIRZ MBM, KJIC
eMkocThio oT 3300 n® 1o 0,0imMxd. Kon-
gencarop C6 tuna K50-6 wimm K53-1; pe-
3UCTOPH R1-R3-MJIT-0,125 MIIH
MJIT-0,25.

BricoxkoyacToTelii apoccens L3 cne-
naems cam. Ero cepaevnuxoMm Oyner cny-
XKHTb KOJbNO W3 ¢epputa Mapkun 400HH
wm 600HH c BHYTpeHHMM [AuaMeTpoM
6-8 muM (puc. 100,a). Ha Hero Hamo HaMo-
tate 180-200 ButkOB nposopa II3B-1
0,12-0,18—-npakTrueckd [0 3alOJIHEHHN
BHYTPEHHETO OTBEPCTHA Konblia. bonee
TONCTHI TNPOBOLN HCIONBL3OBaTh HE Clie-
LyeT, Tak KaK MOXET He YMECTHTh¢H HEOD-
XOJIHMO€ YHCJIO BHTKOB. BeIBOAB! M BHTKH
OOMOTKH CKpeld KarisMu Kies bd-2.

Cnogms

0)

Prc. 100. DepputoBoe KOJBLO (8), BEICOKOYa-
CTOTHBI apoccent (6) H NPOBOJIOYHBIH YEJIHOK
I8 HAMOTKH NPOBOAA

Jas ymobctBa HaMOTKM npoBoja Ha
KOJBLO chenait venHok (puc. 100,6) u3
IBYX OTPE3KOB HEM3OJIKPOBRHHOH MeIHOM
NPOBOJIOKH ToNMMHOH 0,8-1 W puHOMR
60-70 MMm. Cnasiif MX B HECKOJIBKHX Me-
crax. Beck 4esHOK W OCOGEHHO KOHIIBI €ro
BHJIOK 324YMCTh MeJIKOH Haxga4yHoH Oy-
Maroit, Y¥Tobpl He NOPTHTL H3oAA(HIO O6-
MOTOYHOro nposoaa. Hamorali Ha 4esTHOK
TIPOBOJ Tako# IUIWHEL, YTOOBI €r0 XBaTHIO
Ha BCIO KaTylnky. CpeIHIOIO ITMHY OIHO-
ro BMTK2 NPOBOJ2 Thl MOXEIIb M3MEPUTE.
Ona cocrapazer 10-12 mm. 3HauuT, WIs
IJpoccens, coumepxainero 200 BHTKOB, Ha
YeJHOK, C YYETOM HEKOTOpOro 3amnaca,
HAgO HaMoOTarTh OKOJO 2,5M npoBona.
IIpomyckas venHOK B OKHO (eppHTOBOrO
KOJIblia, BUTKH yKJIaJblBail IUIOTHO M Clie-
Iy, 9Tobnl Ha npoBoae He ObUTO MeTelb
W He mopTuiach ero ulonsnms. Ilepex Ha-
MOTKOH NpOBOJ2 YIJIBI KOJIbLA CIJIalb Ha-
&ravHOH Oymaroii.

JUIs nuTaHus TIPUEMHWK2 WCHOJBL3Yi
nBe Garapeu 3336J1, coenvHMB MX IOCIE-
ZoBaTelbHO. Brikmrovatens S1  moboit
KOHCTpyKuud. Bripoyem, ero Moxer u He
OBTH—B ONLITHOM TNpPHEMHHKE NHTaHHE
MOXKHO BKJIIOY2Th COEIMHEHWEM IIPOBOJI-
HUKOB.

Konebarenpeiit KOHTYD MOXeET ORITh
nobpIM U3 Tex, C KOTOpeIMH Tebe npu-
LIUTOCL HMETh €10 B Tperheit Oecene.
Hano Toneko NoBepx KOHTYPHOH KaTyIKu
MM BO3JIE He¢ Ha (PEPPHTOBOM CTEPXKHE
HaMOTaTb Katymky cBsiu L2-—15-20 Bur-
xoB nposojga IIGB-1 wm IIBJI nuame-
Tpom 0,18-2 mm. Hactpamusarb kosneba-
TeJILHBIH KOHTYP XeNaTeibHO KOHICHCATO-
POM IlepeMEHHOH eMKOCTH, HanpuMep KOH-
JencaropomM  KIIE-180, wm  noa-
crpoeuHsM KoHaeHcatopoM KIIK-2 ¢ Ha-
ubonbire#t emkoctero 150 .

JeTtanu ycunuTens u NeTEKTOPHOH nenu
CMOHTHDYH Ha KapTOHHOl NaHenu paiMe-
pamMu npuMepHo 80 x 50 mMm (puc. 101).
Herann pa3Memai BBepxy naHeny, a co-
€OHHEHHA MEXIy HHMH Jeflaf CHH3y
u obs3arensuo nponasid. Konebarennhblit
KOHTYp ¢ Karymxkod cBsau L2 nonxnro-
YHIIb KO BXOMOY YCHIMTENs NOCJE TOro,
KaK HaJaJMllb €ro.

IIpoBepr 1O NPUHOMIHANBLHOH cXeMe
BCE COEQMHEHWH, IPaBHJIBHOCTL BKJIIOYeE-
HHMA BBLIBOJOB TPaH3HCTOPa, NONAPHOCTH
3JEKTPOIMTHYECKOro  KoHjeHcatopa C6.
Toneko yOenmsumch, 4To OMMOOK B MOH-
Taxe HET, MOXHO NOJKTIOYHTh HCTOYHHK
NUTAaHUA ¥ MPHCTYNHTh K HAJaXWBaHHIO
npuemMHuKa. Xopomo 6ul cpasy nocie noj-
KJIIOUeHUs DaTaped H3MEPHTL BOJIBTME-
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Puc. 101. MoxTax peraneil ycunuTens u neTex-
TOpHO#H Lenu pednexkcHOro npHeMHHKa

TPOM HAIpMKEHHE, AEHCTBYIOLLEE MEMay
IUIKOCOBBIM M MUHYCOBBIM MPOBOIHUKAMH
end nutaHus. Ecnu Gatapes xopowas,
3TO HANpsfXeHHe [OMKHO OuTe 8,5-9 B.
3HauMTE/IbHO MEHBIliEe HANPKCHHE yKa-
}KeT Ha TO, YTO UCIONB3yemMas barapes ua-
CTHYHO pa3psKeHa, eCTh OLMOKKM B MOHTA-
e WIM TPaH3UCTOP OKa3aycs ¢ NpobuTel-
MH P-N HEepexofaMMm.

HanaxuBaHue yCWIMTENS 3aAKIIOYAETCH
B YCTAaHOBKE pEKOMEHAyeMOro TOKa KOIl-
JIEKTOpHO#! Uenu nonbopom pesuctopa R1.
JIns 3TOro B KOJUIEKTOPHYIO HElb BKIJIFOYH
mMiumMamiepmerp, pesuctop Rl 3amenn
BPEMEHHO TakKOM e LeNouYKoi pe3ncTo-
POB, KaK NpH HAJNAXWBAHMH OJHOKACKA[-
Horo ycunutens (R2 va puc. 93) u ¢ ee no-
MOLIBIO YCTAHOBM B KOJUIEKTOPHOH [leNH
TOK, paBHE# 2-3 MA. Tlocne 3toro x ycu-
JMTEJIK0 MOXHO  [OJIKJIKUNTE  KoJieba-
TeJIbHBbIM KOHTYD € KaTYLIKO#H CBSI3M M NpH-
CTYINUTE K MCMBITAHMIO MPHEMHMKA.

INpexae Bcero, BLIKJIKOYM IMTAHKHE U HA-
CTpOH BXO[HYIO Helb IpueMHuKa. Jlins
3TOrO K KOHTYPY NOAKJIOYM @HTEHHY M 3a-
3EMIIEHHE, a MAPAJUIENIBHO eMY 10C/Ie0Ba-
TENLHO COEIMHEHHHIE TOJIOBHLIE TeJle(hOHbI
u moboit Toueunslil nuop. IMonyuutcs 3Ha-
KOMEIH TeOe peTekTOpHBIM npuemHHk. Ha-
CTpoil ero Ha Kakyro-yiubo paauoperna-
TENIBHYIO CTaHOMIO. 3aTeM NPOBOJIHMKH,
uayume or koHueHcatopa C7, coeauHu
mMexay coboit (4To0Bl 3aMKHYTE 3TOT yua-
CTOK KOJUIBKI‘OpHDﬁ Leny, noka TamM Het
TeneoHoB), TeslepOHbl MOAKIIOYM Tapall-
JIeJILHO pe3ucTopy R2 i BKIKOYM NMTaHMeE.
Tenepr MOnyJMpOBaHHBE KOJICOaHHS pa-
[MOYACTOTH OyMyT YCMJIMBATBCH TpPaH3U-
CTOpOM, JEeTEKTHPOBATRBCH AHONOM V2,
a cOo3MAIOLLIMECH TPU 3TOM Kosiebauus 3By-
KOBO¥ 4acToThl Npeobpa3oBLIBATHCS Tele-
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¢oHamu B 3BYK. TesieQOHBI IOJDKHBLL 3BY-
4YaTh 3HAYMTENILHO rpOMYE MO CPABHEHHIO
C HETEKTOPHBIM IPHEMHHMKOM.

Janee TeneboHBl BKIKOYM B COOTBET-
CTBYIOILIMH MM YYACTOK KOJUIEKTOPHOH Lie-
1M TPaH3NUCTOPA, NOTOYHEE HACTPOM BXOJI-
HOH KOHTYp H4 4acToTy MpHHHUMAeMOWH
CTaHIIM¥ M NONOJIHHTENBHOHW KOppeKiuel
TOKa B KOJUIEKTOPHOM LleNH TpaH3MCTOpa
nobeiica Hamboneiieil rpoMxocTH 3BYyYa-
uus Tenedoros. Eciiv BO3HHKHET CaMOBO3-
Oy)neHre M3-3a MApasHTHOM CBS3H Mexy
KOJUIEKTOpHOM ¥ 6a30BOM HensiMy TpaH3H-
CTOpa, TO MOMEHAH MeCTaMH BBIBOJIbl BBI-
COKOYACTOTHOIO [POCCENIA WM ONBITHBIM
nyTeM Halau Takoe ero IOJIOXeHHe Ha
MOHTAXHOM MaHellH, NP KOTOPOM CBUCTH-
uye 3pyku B TellepoHax mponajarot.

Ocraercs M3MEpUTH  CONPOTHBIIEHHE
MOJICTPOEYHON HeNOYKHM PE3UCTOPOB U 3a-
MEHHTE €€ PE3UCTOPOM TAKOro e Ho-
MHHAJIA.

INOABEJEM HEKOTOPBIE UTOI'

Hrak, ¢ ycrpoiictBom u pabotoii anemen-
TOB IETEKTOPHOIO ﬂpHmHHKﬁ PasznH4YHBIX
BAPHAaHTOB Thl OBUI 3HAKOM MO TpeThel
u verpeptroii Gecenam. Ilostomy B 3TOM
Oecejle 8 OCHOBHOE BHHMAaHWE YIEJHII
rinaeHeiM 0Opasom paGoTe Tpaw3ucTopa
B KackajJie YCHJIEHHS 3JIEKTPUHECKHMX KoJle-
Oanpii. 1 310 He ciyyaiiHo—nonobHee
ycunutenm OymyT COCTABHBIMM - HAacTAMM
MHOIMX TBOMX KOHCTPyKUui. B nenom xe
B Gonbiieit yacty Gecefibl PasroBop Liel
(8] llpOCTOM pajuoBelaTe/lsHoM TpHEMHH-
ke 0-V-1, T.e. npueMHMKe, COCTOSILIEM M3
IeTekTOpa H OQHOINO Kackajga YCHIIEHHS
KoniebaHuit 3ByKOBOIf 4acTOTBLL. A TOCHEn-
HMii, pe(JieKCHbIH BapMaHT, XOTH U Obin
O[JHOTPAH3UCTOPHEIM, HO paboTan Kak
npueMHuK 1-V-1. UyBCTBHMTENEHOCTE €I0
3Ha4YMUTEJIBHO JIy4llle, 4YeM y I[IpHeMHHKa
0-V-1. B yem THI ybenuncs Ha onsite. Pas-
rOBOP O pedUIeKCHBIX IPUEMHMKAX MH I1PO-
nomkum B apyrux Gecenax.

Hapno ckasats, 4TO y HAaYMHAIOLUHX pa-
nuomobutenedl  pedrexcHele NPHEMHHKH
NOJIL3YIOTCH  0co00i  MONYJIAPHOCTERO,
OO6nscHseTCS 3TO TEM, YTO TIPH MEHBLIEM
YUCJIE WCHOJIL3YEMBIX TPAH3UCTOPOB OHH
obecneunparot Gosyiee rpoMkuit nprem npo-
rpaMm paJgvoBellaTeNBHBEIX cTraHiii. Me-
KOy TMpoyYMM, MEPBbIM TPAaH3HCTOPHBIM
NPUEMHHKOM, OIUCaHue KOToporo Obuio
onybsukoeaHo B xypuane «Pamuo» B 1958
rofly, 6uin pedriexcHblif npuemunk «Mock-



Ba». PazpaboranHelii MOCKOBCKMM paigno-
JrobuTenemM-koHCTpykTOopom B, TLioTHH-
KOBBIM, eMy CYXeHO ObLIO CcTath cambIM
MacCOBHM JHOOMTENILCKMM  TPaH3UCTOP-
HBIM IpMeMHMKOM TOro Bpemenu. Ilono6-
HHIE [PUEMHHKH PAJHOIIIOOMTENH CTPOAT
U ceduac, 0BBLIYHO MONB3YSCHL [JIS 3TOrO
HabopamMy peTanieii ¥ MaTEpHaJIOB, BHIITYC-
Kaembple pSAIOM [POMBIIUIEHHBIX IIpen-
npusTuii crpanel. O6 omHOM M3 Takux
npUeMHUKOB f TeDe ellle pacckaxy.

Ho peduiexcHbIM IpHeMHMKaM IPHCYLL
CYLLIECTBEHHBIH HEAOCTATOK —CKJIOHHOCTL K
camMoBO30Oyxnenuto. [leno 3peck B TOM,
4TO JaXe MPU CamMOlt TIIATENLHOM «OYHCT-
Ke» MpoaeTEKTUPOBAHHOTO CHI'Halia Ha Oa-
3y TpaH3UCTOpa peJIeKCHOIO Kackala
BMecTe € KoJniebaHusMM 3BYKOBOM uacTo-
Thl BCE e IOCTYNaeT ¥ Paluo4acTOTHAs
COCTABJIAOLIAs CHIHANA MPUHATON paamo-
cranivy. Ilpu 310M MexOy KOJLIEKTOPHOMR
v 6a30BOH LensMM TPaH3UCTOpPa BO3HU-
KaeT NapasuTHas, TO eCThb BpelHas Hepe-
ryJvpyemasi INOJIOKWUTENILHAas obpaTHas
cBs3b, Oopbba C KOTOpOl He Becerpma oxa-
3uiBaercs 3QdexTupHOL. B pesynkrate
[PUEMHUK CaMOBO30yKaaeTcs, NOSBJIAIOT-
Cf CBUCTBI, MCKaXamoll[ue pagHonpueM, M
[a)e BO3HMKANOT [OMEXW MAPYIUM, HAXO-
JsipMCH Heroiasieky rnpuemHukam. Ilo-
3TOMY, CTpOS B Oynyiiiem pedexkcHue npu-
€MHHKH, He 3abbiBail 06 7THX UX ocobeH-
HOCTHX.

B npuemMHMKaX, O KOTOpBIX # paccka-
3bIBaJl B 3TOM Oecenie, MCNOJIL30BANCE B
OCHOBHOM repMaHkeBrle Tpan3ucrops. Ho
ceifuac BbITycK Takux npubOpoB cokpa-
1LaeTcs ¥ B HefasiekoM Oynyiuem poobiue
Oyner npexpaied. M1 B pamuomoOuTess-
CKHX KOHCTPYKLHMAX uX Bce Oosiee BuITeC-
HAIOT KpEMHMEBBLIE TPaH3uCTOPEL. TTo3tomy
yXe Ha 3TOM 3TalNe TBOEro TEXHUYECKOIO
TBOpHeCTBA cTapaiics Oonblie ynensTs
BHHMAHMSl KPEMHMEBBIM TPaH3MCTOpaMm,
Hanpumep cepumit K315 (n-p-n) u K361
(p-n-p).

VBepeH, 4TO T€ HECKOJILKO 4acoB, KOTO-
pble ThI IPOBEfiELL C MMAAJILHUKOM B py-
Kax, He NPOIIYT APOM -- Th CleNaellb eLle
OIMH LIAr K IO3HAHMIO PaavOIPHEMHOM
TEXHUKIL

Haxornnennelii ONBLIT MOHTAXa, NpOBep-
KU €r0 M HAJIAXHBAHWUA [IPUEMHMKA OYEHb
NpUIoasTCs B OyOyuiem.

Yto Xe KacaeTcH KOHCTPYKLMH TBOErO
MEPBOrO TPAH3UCTOPHOIO TPMEMHUKA, TO,
10JIaraio, 3T0T BONPOC TH CMOXeEb pe-
LUMTE caMmocTosTeNnsHo. Hanpumep, nera-
JIM YOWINTENS MOXHO CMOHTMPOBATL Ha

nmaHenH paucc CHOENaHHOIO ﬂﬁTEKTOpHO]’O
[pMEMHMKA. A eC/IM TPaH3UCTOP MNOJIeBOH,
70 OH 3aliMeT MecTO JMOosa.

*

Cnocobom nodzowku pemcuma pabome
MPAH3UCMOPA «HA CAYX», KOMOPelil mbl OC-
80U/, HANACUBAA CAMBIIL nepeviil npuem-
HUK, paduoawbumenu, 0CODEHHO HAYUHAIO-
wue, noavzyiomcea yacmo. Ho 3mom cnocob
He O4Y€eHb MEXHUYEH U, KpPOME mM0O20, HEe
gcezda daem xopouiue pesyavmamel. Ilpa-
BUABHEE NOABIOBUMBCA  UIMEPUMEABHBIMU
npubopamu: MoK NOKOA KOANEKMOpHOI ye-
Ny UIMEPANL MUAAUAMNEPMEMPOM; HANPA-
JiCEHUE HA KOAAEKMOope UAU CMeujeHue Ha
6{138— 80AbNMMEMPOM NOCMOAHHOZ0 MOKA;
CONPOMUB 1€HUA Pe3uCMopos, 8 MOoM ulicne
u mex, nodbopom KOmopelX ycmaHaeau-
sam pexomeHOyemule pexcumbl pabome
mpan3ucmopos, -ommempom. Ilonezno max-
e nposepumb 200HOCMb MpaH3IucCmopda,
U npexcoe weM 6MOHMUPOSAMb, UIMEPUMb
OCHOBHblE €20 napamempel. Jmu U HEKO-
mopvle Opyzue u3Mepumenvhivie Npubopbl
Mozym beinib camoOeabHbIMU, O ueM U no-
idem peuv 6 caedvioweil becede.




BECEJJA BOCBMAA

3MEPUTEJIBHA S
TEXHUKA TIEPBOU
HEOBXOJIVMOCTHU

He 6vi10, noxcaayii, nu o0Hoit 6Gecedwi,
6 Komopofit 6w A He z2080pun 06 31ek-
MPUUECKUX UIMEPEHUAX, U3MEPUMEAbHBIX
npubopax. H smo e cayuaiino—6e3 ume-
peHuit mpyoHo, a noo4ac HeB03MONCHO No-
HAMb CYyMb MO20 UAU UHO20 INeKMPUHeCKo-
20 A8aAeHUA, 3acmasump HOPMAabHO pabo-
mans mo Ul uHoOe PpaOUOMEXHUUECKOe
ycmpoiicmso.

Hepeoxu cayuau, kozda cobpannwiii npu-
eMHUK uau ycuaumens pabomaem nioxo uau
s00bwe moruum. A mencdy mem 6UHOBHU-
KOM 3mozo uacmo 6visaem cam paduontobu-
menb: 8 OOHOM Mecme HedOCMAaMmoOuHO XO-
powio coenaa naiiky, 8 Opy20M—nioxo
u3onuposan npogodHUKU U coeQuHeHue,
8 mpenbeM— YCMaHoeun HenposepeHHYy Oe-
manb uAu nepenyman 8wléo0bl MpAH3UCMO-
pa. H eom peayapmam: npueMHUK OMKA3b-
saemca pabomamp 8006we uau pabomaem
oueny naoxo. Taxue uau nodobuwvie He-
npusmvocmu Hado npedynpexcoams. Ho ec-
AU OHU 6Ce e NMOABAANOMCRA, NPUUUHBL UX
Hado ymem» Ovicmpo HaxoOump u ycmpd-
HAMb. B 3mom mebe doadxncubi nomozamn
pasauunbie NpOGHUKU U UIMEpumenbHbe
npubopri, komopbie 6cez0a OOANCHbI ObiMb
nod pyxoii.

Homnuwnb  cgou nepsbie npakmuueckue
paduontobumenvckue wiazu—nocmpoiiky Oe-
mexmopHozo npuemuuxka? Tozda MoxcHo
6vi10 06x00umbca  6e3 uIMepumenbHbix
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npubopos, nomomy umo éce 6vi10 npocmo:
HecKoAbKo Oemaseil, 0g8e 83aUMOCEAIAHHBIE
yenu—eom u eech npuemuux. Ho unoe oe-
A0—MPAH3UCMOPHlil NPUEMHUK U ycuau-
meav. Hance camuiii npocmoii u3 Hux, Ha-
npumep OOHOMPGH3UCMODHYIL, yXce Mpe-
6yem npumeHerus MussuaMnepmempa o018
e2o0 Hasaxcusanus. Be3 uimepumeavHozo
npubopa He yo0acmcs nocmasumb MpaH3u-
cmop 6 Haubosee 6bi200HbIl pewcum pa-
6ompl u nmoAyuums oM He20 MAKCUMAAbHOE
ycuaexue.

A 8edb uem cA0MCHEE KOHCMDYKYUR, MeM
6oavie HYHCHO UMemb UIMePUMENbHbIX
npubopos. Umobwl, Hanpumep, Hasadump
mpan3ucmopuuiii  ycusumenr 34 dance
cpedHeil croncHocmu uau annapamypy me-
feynpasaeHus  Modeasmu, nompebylomca
ewe Bosvmmemp ¢ 60AbWUM 8XOOHBIM CO-
npomusaeruemM, 38yKo8oil zeHepamop u He-
KOomopble Opy2ue uzMepumenbHble npubopsl.
Be3 Hux ayuwue ne bpambcs 3a nocmpotiky
makoil annapamypbl—He uMmeem CMbICAQ
3pA mpamume 8peMs, cuibl, hopmums dema-
AU U Mamepuanbl.

Bce 3mu usmepumesvtbie npubopwt ecmp
8 paduomexHUYeCKUX WKOAAX U CROpMus-
Ho-mexHuueckux kaybax JOCAA®D, 6 pa-
Ouo1abopamopunx 6HEWKOAbHHIX yupencoe-
Huit, a HeKkomopwe U3 HUX eCcmb U
8 ¢pusuueckom kabumeme meoell WKOABL.
Ananozuunvie, moavko 6osee npocmvie npu-
6opvi doadcHbl 6bimb U 8 maoeti doMauiHell
aabopamopuu. A 04R UX HAAGHCUBAHUSA
U 2padyuposKu MOMCHO B0CNOAb3OBAMBCA
npubopamu [eopya umu Homa nuonepos
U WKOALHUKOS, CMAHYUU IOHBIX MEXHUKO8
unu O0py2020 MeCMHO20 BHEULKOABHOZO Yu-
pencoeHun,

B 3moii 6ecede s paccrkancy mebe auuib
0 mex u3mMepumenbHbix npobHUKAX U npubo-
pax, 6e3 KOMOpRIX NpOCMO HEBO3MONCHO
noéviluamy  C80U  PAdUOMEeXHUUECKUe 3IHa-
Hun. Hasosem ux npubopamu nepsoii Heob-
xo0umocmu. -

Hauny ¢ cambix
meAbHbIX NPOOHUKOS.

npocmeix —u3mMepu-

N3MEPUTEJIBHBIE TTPOBHHUKY

Teneponnniii npobomuk. Cambll npocToi
npoOHHK MOXHO CHENaTbh M3 3JleKTpoMar-
HMTHoro tenedora u b6atapen 3336J1. Co-
€IMHH KX [OCIedOBaTeIbHO, KaK [IOKa3aHO
Ha puc. 102. Bor u Bech npubop. Cso-
GomHbIM 1uTENceneM TeslepoHa W BTOPHIM
BBIBONOM OaTapen Tol Oydemns NOAKTIO-
4aTh ero K IpOBEpSeMOM MOeTaad, Lelu.



Puc. 102. Tenedornnuiii npobHuk

INone3oBatbcs  NpOOHMKOM  ClielyeT
B TaKkoM nopsiake. CHavana uCnpiTait cam
npHOOp, KOCHYBLINCE CBOGOAHBLIM LUITEICE-
nem Tenedpouna ceobonuoro nomoca Gara-
per. B TenedoHe AoipkeH ObITH CHBILIEH
JIOBOJILHO CHMJIBHBIA 3BYK, HANOMMHA FOLIMH
mesyok. Takoi ke LIeN4oK CIBILIEH B Te-
nepore TIPH OTKIIIOYEHHN ero or Datapen.
Ecny wienyky CIBIIHBL, 3HAYMT, NMPOOHMK
HCIPABEH.

Ytobsl nipoBepHTL, HeT JM oOpwBa
B KOHTYpHOH KaTyiuke, OOMOTKe TpaHC-
dopmaTopa WM B [pocceie, HAAO NOA-
KJIOYHTL K HUM Tipobumk. Ecnn katyimka
wii 0OMOTKa HCIpaBHa, Yepe3 Hee MIET
TOK. B MOMeHTBI 3aMEBIKAHHS B Pa3sMblKa-
HUS LenH¥ B TesjedoHe CIBILUHLI PE3KHE
wienuky. Ecniu B KaTyuike uMeeTcsi OOpEIB,
TOK 4epe3 Hee He NOWIeT M HUKAaKUX LIead-
k0B B TenedoHe He OyneT. B TpaHcdopma-
TOpe TakuM crioCoOOM MOXHO IPOBEPHTHL
KQX/IyI0 ero obOMOTKYy.

Touno rak rMpoBepsil U KOHAEHCATOPLL
EciM KOHAEHCAaTOp BIIOJIHE WCIIpaBeH, TO
MpH 1EPBOM 3aMBIKAHHM LENH B TenedoHe
npobuuka GyneT Cibllled weldoK, a MpH
pasMBIKaHHK 1eNH 1ienyka He OyneT. Yem
Gosnbille eMKOCTH KOHOEHCATOPa, TeM ILLel-
yok cunbHee. lllenuox BLI3BBaeTCss TOKOM
3apsIKK KOHIEHCATOPa, WIYLIHM Yepe3 Te-
nedoH. ¥V KoHZeHcaTOpa MAJOH €MKOCTH
TOK 3apsiiKy MaJll, a NoTOMYy LIeJMoK Oy-
JieT o4eHb cnabbiM MJIH OH cOBceM He Oy-
JIeT NpOoCnyIMBATECA. A €C/IH NPH MCIbITa-

HHH KOHIMeHcaTopa OyrieT ciblilieH LIe40K
He TONBLKO MpPH 3aMbIKAHMM, HO M NIpH pas-
MBIKaHHH HeNH, 3TO YKaXeT Ha IUIOXOE Ka-
YECTBO JIMIIEKTPHKA MM HA TO, H9TO KOH-
pmeHcatop npobut. Jlns npoBepkn xoHIeH-
catopa I@MEPeMEHHOM €eMKOCTH  HYXHO
BKTIOMMTE €0 B Ienb npobHMKa H mMel-
JIEHHO BpallaThk OCk NOJABHXHBIX IUTACTHH.
Ecny mpd kaKOM-TO MOJIOXKEHHH OCH B Te-
nepOHe CIHIIEH TpecK, 3HAYMT, B 3TOM
MecTe MNOJBHXHEIE H HENOIBHXHEIE ILjia-
CTHHEI 3aMBEIKAHOTCH. OCMOTpCB KOHIEHCA-
TOp, HAJO HAWTH MECTO KAacaHMs IUIaCTHH
U yCTPaHUTh HEHCTIPaBHOCTE.

AHaNOTHYHO C TNOMOLUBIO TeehoHHOro
npobHMKa MOXHO NPOBEPHTH HANEKHOCTH
COeAMHEHHS TPOBOJIHHKOB, ONpENeIHTE,
L€Na JIH HWMTHL JIAMIOBI  HaKaTMBaHMA
H MHOroe [pyroe. A BOT ONpPENENNTL Ta-
KHM NpOGHMKOM TOAHOCTL OaTapen Henb-
38, Tak Kak B TenedoHe OyneT cibmieH
CMIIbHBIH LIETHOK M TpH paspsausLielics
Gatapee, ye He crnocoOHOM HakalMBaTh
HHUTB JIaMIIBI MM NWTaTh TPaH3MCTOPHBIH
TIPHEMHHK.

Vunpepcaibipiii npobsrk. C noMolso
npobHKKA, CXeMa M KOHCTDPYKLIMS KOTOpPO-
ro npuseaeHsl Ha puc. 103, Tel cMoXewb
He TOJILKO IIPOBEPHUTD JleTallb, KOHTaKT, HO
M «pociymate» pabory MHorux ueneit
npuvemMHNKa Wi ycwimtens. OH npencra-
BigeT coboll maHesk pasMepaMM Ipumep-
HO 40 x 60 MM Ha crolikax. Ha KOTOpOii
CMOHTHPOBaHBl THe3na s TenedoHa

Puc. 103. VHupepcansHbl; npobHHK
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KOAW» TH Oynewib NOmKIouaTh Npubop
K OOLIMM LensM yCHIMTeNis, 8 LYIoM - K
BXO[IHBIM IIENAM KackaJOB YCHIMTENs.

Jonxken T1ebsi npenynpefWThb: nodasume
HG 6X00 YCUAUMENA NOAHOE HANPANCEHUE
PadUOMPAHCARYUOR KO Cemu HeAb3A W3-32
HeJIONYCTHMO DOJIBLIOrO BXOJIHOTO CHIHa-
Jia aKTUBHBIE 3JIEMEHTH! YCHWJIHTEIS MOryT
BHIHTH M3 CTpoOS.

IMpocreimmii resepaTop cHrHagos. 37O
TOXe NPOOHUK, HO Ooslee yHMBepCATbHBI,
yeM MpenbiaylHil, rak kKak C ero no-
MOIIBK0 MOXHO FPOBEPUTH HE TOJIBKO
TPakKl 3BYKOBOH 4acTOTHl NPHEMHHKA, HO
M pa/lMOYacTOTHBIN.

[MpuHnunuaneHas cxema ¥ OflHA U3 BO3-
MOXHBIX KOHCTPYKuMii Takoro mpubopa
u300paxens Ha puc. 105. TaK Ha3bl-
BaeMblit MYNLTHBHOpATOp, IpeNCraBJisio-
i cobolt pasHOBMAHOCTEL FEHCPaTOpOB
nekTpudeckux  kKoneDawmi.  ITompobmo
o npunuune paboTel M MHOroobpasmum
rnpuMeHeHus mMyJibTuBHOpaTopa, ocobenyo
B 3JIEKTPOHHOH aBTOMAalMKe, Hall pasro-
BOp BHEpend (cM. mBajauatyro  Gecemy).
Ceiluac xe JHMIIL CKaXy. YTO OH TeHepu-
pyer kKonebaHMs He TONBKO KakoOH-TO
O[IHO¥, OCHOBHOM 4YacTOTHI, HO H MUOXeE-
CTBO KPaTHBIX YACTOT, Ha3bIBAEMBIA rap-
MOHHMKaMHM, BINIOTH A0 4YacTOoT KOPOTKO-
BOJIHOBOIO JTHaria3oHa.

lenepatop nByxTpaHsuctopubii, Ha-
psPKEHMe CHIHaJla CHUMAETCs € pe3rcTopa
R4, sBASIOLLEIOCA Harpy3koil TpaH3ucTopa
V2, v depes pasnelMTe/bHBIH KOHIEHCATOP
C3 nopaercs Ha BXOj NPOBEPAEMOrO YCH-
quTens unM npuemuuka. Ecan yownurens

WM [PHEMHUK MCIOpaBHBI, B TIOJIOBKE
rpOMKOrOBOPMTENSH CilbILLIEH HEHCKa-
WEHHBIH 3BYK TOHAJBHOCTH, COOTBET-

crByioLielf yacrore konebamuii reHeparo-

VI VZ MA39-MN42

Puc. 105 Tpocresiiumii redepaTop curm4 1oB

pa. OcHOBHasg 4acToTa CUIHala OKO:J0
1 kl'y, amMIMTyna BBIXOOHOrO CUIrHasna
okonio 0,5 B. Ins nuranus npubopa wc-
none3yercss onvH iemedt 332. Tok, no-
TpebJisieMplii rEHEPATOPOM, HE IPeBHILLAET
0.5 MA. DTO 3HAYMT, YTO INEMEHT MONKET
MTaTh NpHOOp npakTuyecku Oonee rona,
T.€. JIo FMOJHOTO Camopaspsijia.

Tpansucrops! V1 ¥ V2—nobeie mano-
MOLLUHbIE HH3KOYACTOTHHIE, C JIHOOBLIM
koappuimentom  hy; 3. Baxuo s,
yToOb! OHM GpUM KcnpaBHbeiMH. [lpaBunb-
HO coOpanHpiit npubop Hauunaer pabo-
TaTh Cpasy [OCje BKJIFOYEHHS] IHTAHHS
K HHKakKoii wananku He 1pebyer. [lpose-
pHrb paboTy reHepaTopa MOXHO, NOOKIIHO-
YUB K ero BHXOJY BHLICOKOOMHbBIE TEJie-
¢oubi-B TenepoHax Oyner cibllUIEH 3BYK
cpenHelt ToHAaNbHOCTH. HYacToTy OCHOBHBIX
KoJiebaHuii reHeparopa MOXHO M3MEHUTb
HCIIO/IL30BAHHEM B HEM KOH/IEHCATOPOB
C1 u C2 ppyrux emxocreil. C yBenuue-
HHEM EMKOCTEH 7THX KOHIIEHCATOPUB 4a-
crota  konebaHuii  yMmeHblIaeTcs, a
€ YMEHBLLIEHHEM -- YBEIMYMBACTCS.

Jeranu reHepa.opa, IOKa3aHHOIO Ha
puc. 105, cMOHTHPOBaHBI HA FETHHAKCOBOIA
iate pasmepamu 50 x 70 MmMm. Onement
G1, ¢ koToporo ynasesa GymaxHas 3TH-
KeTKa, YKpCILUIEH Ha IUTaTe XECTHHLIM XO-
MYTHKOM, SBISIOIMMCS BHIBOJIOM OTPHMLRA-
TEALHOTO MOJIFOCA 3neMeHTa. BHIKIIOYa-
TeNb NUTAHUS HeoOsi3aTeneH -Ha Bpems
NQJIB30BaHKA FEHEPATOPOM MOXHO 3aMEi-
KaThk IPOBOJIHMKM IUTHOCOBOW IleNH DMTa-
HHUS.

Kak u B npensinyuieM npobHuke, ruo-
coBoli NIPOBO;IHKK BHIXOJIA FeHepaTopa Le-
necoobpa3zHo cHabJIMTL 3aKHMOM «KPOKO-
IH», a BTOPOM INPOBOJHUK, MIOyLmil oT
konnencatopa C3, cienartk B BUI€ u1yna.




A 4TOOBI TpenyIpenHTh (POCAYUBAHHEN
CHTHaJla B LiENK NPOBEPSEMOre NpHEMHKKA
WM YCHIIUTEJS, MUHYS BHXOIHYH LeIlb
reHeparopa, npubop crienyeT 3aKIFOYMTH
B 3KpaH (Ha cXeMe MOKa3aH ILITPHXOBBIMH
JIMHEAMHM) B COENHMHHMTL €ro C IUTKOCOBBIM
npoBonuukoM. Posnb Takoro 3kpaHa mo-
AeT BHIIONHATL XeCTAHas KopoDKa WM
amomuHueBas ¢onbra (obepTka iokoia-
[a), xoTopasi, IOIDKHA OBITH M30NMPOBAHA
OT JIPYyTHX 1enell redeparopa.

Ho koHcTpykiua npubopa MoxeT OHTh
HHOM. MoXHO, Hanpumep, TNl CMOHTH-
poBaTh IUIOTHO Ha Y3KO#H IUaTe U pasme-
CTMTb e€ B KOpIyCe HEHUCIIPABHOIO 3NeK-
TPOJIMTHYECKOr0 KoHneHcatopa. [enepa-
TOp MOXeT OBLITH COBCEM MAJIEHBKHM, €C/H
B HEM KCHOJIB30BaThL MallorabapurHuie
TpaH3ucTopsl, Hanpumep, cepur ['T108,
a A ero NUTaHWS— AUCKOBHIN aKKyMy.ls-
Top THna J1-0,06.

INpocTeie npobHUKK, O KOTOPLIX 5 31€Ch
pacckasal, 10 TOJIBKO 4YacTh TpubopoB
caMoii miepBoii HeoDXxomimocTH. A Kak
ObITL C KH3MEpEeHMSIMH TOKOB H HANPsKe-
HHUii, Oe3 4ero Helb3s POBEPHTL M yCTa-
HOBUIL HYXHBIH pexum pabotel anmapa-
Iyphl, C H3MepeHHeM NapaMeTPOB TPAH3HN-
CTOpOB, YTOOB! 3HAaTh MX YCHIHTE/bHbIE
cBolictBa? [lns TakMX M psAda APYrux u3-
MepeHuii noTpedyeics CTpesIOYHLIH H3Me-
pUTeNIbHBIN TpHOOD.

W3MEPUTENIBHBIN [TPUBOP MAT-
HUTO3JIEKTPUYECKOW CUCTEMBI

TH YXE 3Haellb, 4TO TOKH H3MEPHAKOT am-
nepMeTpaMy, MHUTHAMIEPMETPaMH WM
MMKpOAMIIEpMETPaMH, HanpsHKeHus —
BOJILTMETPaMH, 8 TO M MMILUIMBOJILTME-
Tpami. HecMOTps Ha pazsiiMuusi B HauMe-
HOBAHMAX, BCe 3TH mnpubOopel paGortaior
NPHHIMNHATBHO ONHMHAKOBO. OTKJIOHEHHE
CTpeJIKK MOKa3kIBAeT, 4TO 4epes npubop
redeT TOK. Hem Oosbilie TOK, Tem Oosbilie
OTKJIOHEHME CTpeJiKi Npubopa. A ukany
npubopa, B 3aBHCHMOCTH OT TOrO, 1J1s Ka-
KUX M3MepeHuii OH npucriocobneH, rpaayu-
PYHOT COOTBETCTBEHHO B amiiepax, Mui-
suamnepax, Bosbrax. Tak e paboraer
M OMMETp— NpuOop [JIs H3MepeHHs Co-
PO TUBJIEHMil PE3NCTOPOB. Lenei.
CyuiecTByeT HECKOJIBKO CHCTEM CTpe-
JOYHBIX UPHOOPOB:  3JIEKTPOMAarHUTHEIE,
MArHUTOINCKTPHYECKHE, 3JIEKTPOAHHAMH-
geckue. [ln8 panHoTeXHUYECKUX Ke u3Me-
peuuii  npuncesioT aBHeiM - 0Bpasom
npubopkl  MarHUTOWIEKTPHYECKOH  Cu-
cievib, obnafaroiMe M0  CHAaBHEHHEO

¢ npubopaMu JIpyTHX CHCTEM PSIOM Ipe-
HMMYILLECTB, B TOM YUCJI€E BLICOKOM YyBCTBH-
TeJILHOCTBIO, OOonblIoH TOYHOCTHIO pe-
3yJILTATOB H3MEPEHMH K PaBHOMEDPHOCTBIO
LKA

Utolbl Jywyille YSCHUTL IPHHLMI pa-
OoTH  NEKTpoM3MepHUTENLHOrO TNpHbGOopa
Takoifi CHCTeMBI, MpeAnarai0 MNpoBeCcTH
ONLIT C MOAeLo 3Toro npubopa. Ee xon-
CTPYKUHA Noka3zaHa Ha puec. 106. U3 Tom-
KOro KapToHa BbIPEXb € NOJIOCKH LIMpH-
HOit 12-15 MM M ckneff M3 HMX pamkH:
KBaJlpaTHYI CO CTOPOHaMH IJHOM 20 Mm
M OpAMOYToNbHYR €0 cropoHamMu 30
u 40mMM. YroDOwl yribl pamxu  Opunm
OpAMBIMH, KaprfOH € HapYXHOH CTUPOHBI
u3ruboB HaJipexb HOXOM. B kBanpaTHy:o
P2MKy BCTaABb OCh—LUBEHHYHO MIJy MM~
Hoii 40 MM, IIPOKOJIOB €10 NpOTHBOMNO-
JIOXHBIE CTOPOHL! paMkd. Hamorait na sty
pamky 150-200 ButkoB npoBopa I13B-1
0,15 0,25, ynoxuB ux nopoBHy no obe
CTOpoHBI OT OcH. YTOOH BHTKH He closi3a-
JIM, TFOTOBYH) KdTYILIKY CKpens TOHKMM
cioeMm kies BOP-2 mnu xycodkamMM JIMIKOIH
JIEHTBL.

OpuH kOHen mpoBOfa JNIHHOH 5-6 cMm
NOJIYYHBLUEHCH KaTyLIKM C NpenBapureib-
HO YJaJIeHHOH 3MaJiLio HaMOTail Ha urny
H 3aKkpenu B yuke. Jlpyroi koHen Ttakoii
e JAnMHbI MPOMYCTH NeTieH Yepe3 Ipo-
KONl B KapkKace M CBEPHM COMPAIIBIO.
B cpepnHeit yacTH BepXHeW CTOPOHBI BTO-
poili paMKK 3aKperny IOJIOCKY XeCTH. Mpen-
BapHTCILHO CcpelaBp B Hell ueDonbiloe
yraybJieHHe IS TYNOro KOHI[A MIJIKI; OHa
e Oymer CHyXHTb M BEIBOOHBIM KOHTAK-
ToM Katyulkl CroupaneBHIHpi  KOHeL]

Puc. 106. Mogeat npubopr:  marsuyoanek rpu-
42 a0l CHCTEMBI



MpoBO/la KaTyHIKH IpUIasii K XecTsHOH
ckobke, obxuMarolled Kpaii kKaproHa HHX-
Hell cTopoHsl paMku. W3rubas Buiku crip-
pany, YC1aHOBHM KaTyluKy 1ak, 9robm ee
IUIOCKOCTE Gblila mapaciiensHa IUIOCKOCTH
BHeniHel pamku Jlel ko Bpau@sck Ha OCH
B 0be CTOPOHRBL, KaTyulka 1ojl AeicTBHeM
OPYXUHSILUEH Crupaid  [OJ/DKHA — BO3Bpa-
LaThCA B MCXOMHOE MOJIOMCHHE.

IMTomecrd Karviiky Mexdy IOoJocaMH
MOIKOBOOGPa3HOrO MarHuTa U MOAKIFOYH
K Helf uyepe3 namiy kapmanHusoro donaps
Garapero 3336J1. O6Gpasyercs Jektpuye-
ckas uenb. JlamMrna 3aiOpMTCH, a MarHui-
Hoe TOJie TOKa B Kalyllike, B3auMojlei-
CIBYs C NOJleM Marimra, 3acTaBuf IoBep-
HYIbCS €¢ Ha HeKoTopblii yron. Yem
MeHBIIIE TOK B KATYIIIKE, TeM MEHBILE yro:
noBopotTa katyliku. B 3tom HerpymHo
yoenuTees, BKJIIOHAS  1OC/IENOBATEILHO
B Ueub KATYIIKH OTPE3KH NPOBOJIOKH CO-
MPOTHBIICHHEM B HECKOJNBKO OM. H3meHn
BKJlJoUEHMe moniocoB Gatapen Ha oOpar-
HOE WM repeBepHW mMarHul Tenepn Ka-
ryuika Oyner noBopaurBaTLCs B IPOTHUBO-
NOJIOXHOM HAINPaBJICHUH.

K paMke kaTvillkm MOXHO MPHKJIEHTH
TErKyl0 CTPEIKY, @ K MAarHury IOJOCKY
mioTaoi Oymarn ¢ pesienuaMu. Tonysmi-
cf 1pocTeiilumii npubop, KOTOPBIM MOXHO
rpybo U3MEPATE MOCTOSHHBIA 10K. A eciu
B WU3MEDUTEIILHYHO Lielb BKJFOYUTHL JIMOI,
oH Oyuer pearMpoBarb M Ha NEPEMEHHBIH
TOK.

Verpoiicteo crpesnoysoro npubopa mar-
HUTOJIEKTPUYECKOH  cHCTEMBI  NPHOOPOB
Tina M24 u M49—nokaszavo na puc. 107.
Hamepurenbueiii Mexanusn npubopa co-

Puc. 107. YcTpoiicrso H3MEPHTEILHOIO MeXa-
HM3IMA MATHE | Y3NEKTPHYECKOI CHCTEMBI
B owaercoit Br . upe donor M24 s M42

CTOM1 M3 HEMNOMBKXHOM MAarHUTHOM CH-
CTEMBl W TIOABMXHOM 4YacTH, CBS3aHHOM
C OTCYETHBIM mpucriocobnenneM. B mar-
HUTHYKO CHCTEMY BXOAAT [IOCTOSHHLIN
MarHuT 2 ¢ MOJFOCHHMM HaKOHeMHHKaAMH
3 v uwmmapuueckuit ceppeunux 10. Tlo-
MOCHLIE HAKOHEYHUKH W CCPACYHHK H3rO-
TOBJIEHBl B3 MArHUTO-MArKOro MaTepuana
(«MSrKMMA» Ha3BIBAKT CIUIABBL KEJIE3ad,
obnajarolive ManbiM MarHHIHBIM COMPO-
THBJIEHHEM, N0 CaMH He HaMaFHHYMBaIO-
wrecs). Boznyumnstii 3a30p Mexay no-
JIIOCHHIMH HAKOHEUHHUKAMM M CEeplLEeYHUKOM
Be2Jle OQMHAKOB, Onaronaps yeMy B 3azope
YCTAHABJIMBAETCH pPABHOMEPHOE MarHHT-
HOE 1I0JIE, 4TO ABASETCH COA3ATEIBHBIM Y-
JIOBHEM 151 paBHOMEPHOCTH LIKabL

Iopsuknas yacTb MeXxaHu3dma npubopa
COCTOMT K3 paMkH 11, 1BYX KepHOB-1OJyO-
celi 5 paMkm, OBYX IUIOCKMX CIHPaJIbHBIX
npyxuH 8 u crpesiku | OTCHETHOrO NpuH-
criocoGniesnn ¢ nporuBoBecamu 9. Pamxka
npencraenser coOOH KaTylKy. HaMOTaH-
HYIO H30/MPOBAHHBIM MEIHBIM HJIH aJko-
MHHMEBBIM NPOBOJIOM Ha MPAMOYTOJIBHOM
kapkace 43 roHkoi Oymaru wm Qoneru
(pavku npubopoB ocobo BBHICOKOH uyB-
CrBMTEALHOCTH  OeckapkacHble). Kephel
cy)xar oOCeH BpalleHds pamku.  [Jlns
YMEHBLLIEHUS TPEHUS KOHI[bl MOANATHUKOB
4, HA KOTOpBIE OIMPAIOTCH KEPHLL, BBIMOJI-
HAIOT u3 MNONYAPArOLEHHbIX  KaMHeil.
KepHbl mnNpUKpeIsieHH K paMke C© Mno-
MONIBIO OyKCOB.

CrmpanbHbie NPY*MHEBL, H3TOTOBJISEMbIE
06bMHO U3 NeHTH ocdopucToit OpoH3H,
CO3JIAIOT IPOTHBONEHCTBYIOUIKH MOMEHT,
KOTOPBIH CTPEMHTCH BO3BPAaTHTL paMKy
B MCXOHOE IOJIOXEHHE IDH €€ OTKJIOHE-
Hud. OuHu, KpoMe TOro, HCHOJIBE3YROTCS
u kax TokoorBolbl. HapyxHmii xower
OJTHOM M3 IPYXHH CKPEIUIEH C KOPPEKTO-
poM. KoppekTop, cocrosimii u3 3KCLEH-
Tpuka 6, yKperUleHHOro Ha Kopryce INpu-
6opa, ¥ pbuara 7. COeMHEHHOroO C NpyXu-
HOM, CIyXHT /[N$ YCTAHOBKHM CTPENKH
npubopa Ha HyseBoe nejleHWe LIKATLL
[Tpu noBOpOTE 9IKCLEHTPHKA MOBOPAYM-
BAE€TCH W pblyar, BbI3BIBAs NONOJNHHTEb-
HOE 3aKpyyHBaHue NpyxuHbl. IMopBuxHas
YacTh MEXAaHH3MA MPH 3ITOM IOBOPAYM-
BAETCS, M CTPesKa OTKIIOHSETCH Ha CO-
OTBETCTBYIOLIMH YTOJL.

DNIeKTPOM3IMEPHTENLHBIA npubop  3Toi
CUCTEMBI, KAK M €ro MOMellb, KOTOPYIO,
HALEIOCh, Thl HCTILITAlN, paboTaer ciemyko-
iquM obpasom. Korusa uepes pamky Teder
TOK, BOKpDYr Hee oOpasyercs MarHHWTHOE
none. 1o Mosie B3auMoAeiHCTBYET C MONeM



NOCTOAHHOTO MAarHHTa, B Pe3yJibTaTe 4ero
paMKa BMECTE CO CTPEJIKOH MOBOPAYHBAET-
Cf, OTKJIOHASCh OT NEPBOHAYaJILHOro Mo-
noxenus. OTIIOHEHHE CTPENKH OT HyJje-
BoM orTMeTkH Oyner TeM OosnbliieM, uem
6ombiie ToXx B karywke. IIlpn nosopore
PaMKd CHMpATbLHLIE TPYXUHBLI 3aKpy4YH-
Batorcsl. Kak TONbKO TpeKpalfaeTc TOK
B paMke, NPYXHHL BO3BpAlIalOT €€,
a BMECTE C HEIO M CTpenKy mpubopa B Hy-
JieBO€ TIOJIOXEHUE.

TakuMm o6pa3oM, npuboOp MarHMTO3JIEK-
TPHYECKOH CHCTEMbl SBISETCH HE 4YeM
MHBIM, KaK npeobpa3oBaTesieM NOCTOAHHO-
TO TOKa B MEXaHUYECKOC YCHIIHE, MOBOpa-
yuparouee paMky. O 3HaueHHM 3TOro TOKa
Cy[SIT MO YTy, HA KOTOPLIH MOM €ro BO3-
NeHicTBEM CMOIa TIOBEPHYTHCH paMKa.

OCHOBHbBIX 3JIEKTPUYECKHX TapaMeTpos,
MO KOTOPbIM MOXHO CyOHTb O BO3MOX-
HOM TNpHMEHEHMH npubopa ATA TEX MIH
MHBIX H3MEpEHMii, Ba: TOK MOJHOro OT-
KIOHeHHMs1 CTpenku I,, T.e. HamOonbluuit
(npenenbHBIM) TOK, IPH KOTOPOM CTPENKa
OTKJIOHSETCA [0 KOHEYHOH  OTMETKA
(Kb, H CONPOTHBIICHHE paMKH npubopa
Ry O nepsoM napamerpe npubopa oObri-
HO rOBODHT ero mkaja. Tak, Hanpumep,
€C/IM Ha IlKajle HANMMCaHO MA (Mukpoam-
TMEpPMETP) M BO3jlE KOHEYHOH OTMETKH
ILKANB! CTOMT 4YHca0 100, 3Ha4YHUT, TOK 1101~
HOTO OTKJIOHEHMA CTpelkH paseH 100 MKA
(0,1 MA). Tako#t mpubOp MOKHO BKHOYATD
TOJILKO B TY LleNlb, TOK B KOTOpPO# He mpe-
poitaer 100 MxA. Bonbumi TOX MOXKeET
nospenuts NpubGop. 3HaveHne BTOPOro na-
pamerpa Ry, HeobOxomumoro mpu pacuere
KOHCTPYMPYEMBIX H3MepMTEIbHbIX npubo-
pOB, 4acTO YyKa3blBaloT Ha uukale. Jas
KOMOHHMPOBaHHOT'O M3MEPMTEILHOTO MPH-
6opa, o xotopoM s Oyny pacckasbiBaTh
B 3TO# Oecene, nmorpebyercs MUKkpoamnep-
Merp Ha Tok 100 MkKA, x*xenatenbHO
¢ Gonprroit mIKaAOM, HaNpHMEpP TaKoi, Kak
M24, Yem MeHblle TOK, HA KOTOPLIH pac-
cuutan npubop, M Oonblue LKA, TeM
TO4Hee 6yJIeT KOHCTPYMpyeMblil Ha ero 6a-
3¢ HIMEpMTEIbHbIH npuOop.

Kak y3HaTh cucteMy nauHOro npubopa,
He pa30Oupas ero? Jljas 3Toro NOCTATOYHO
B3rJISHYTh HA YCJIOBHBIH 3HAK HA LUKaJIE.
Eciu oH m300paxaerT noaxkoBoobpa3Hbiit
MarHMT C HNPAMOYTOJILHUKOM MeXIy €ero
MOJIIOCAMH, 3Ha4YMT, NpHOOp MarHUTO3NEK-
TPUYeCKOH CHCTEMbI C NOABHXHON pam-
Koi. PAIOoM C HMM e1me 3HaK, yKa3biBaro-
UM nosoxeHue NpHOopa, B KOTOPOM OH
JI0JKEH HAXOAUTLCH NpH K3MepeHusx. Ec-
JIU He TPUACPXUBATLCA ITOr0 YKa3aHMA,

.
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TO npubop Gyner AaBaTh HETOYHLIE MOKa-
3aHMA.

OTH M HeXOTOphle ApPYTHe YCJIOBHLIC
0003HaYeHMs Ha wKaJax npubopos
u3o06paxensl Ha puc. 108. Tak, Hanpumep,
npubop M24, BHeluHY# BHJ XOToporo mo-
ka3aHn Ha puc. 107 (BBepxy) AB/IAETCA MH-
kpoammnepMerpoM (0Go3HaueHme pA) M
pacciMTaH /i M3MEpEHNs MOCTOAHHBLIX
ToxosB HE Gonee dem no 100 MKA, T.e. fio
0,1 MA. ConpoTHBIEHHE €r0 paMKM, CYas
Nno HaOMMCH Ha mkaize, 720 OM. MmMenHO
Tako#f MHKpoaMmmnepMerp s M Oyny pexo-
MEHAOBATL [UIA TBOETO KOMOHHHpPOBaAHHO-
ro usMeputeabHoro npubopa. Ecnu Tako#t
MMKpPOAMIEPMETP HCHOJILIOBAICH paHee
KaKk MULTMAMIOEPMETP, TO HA €ro HIKaJe
MoxeT ObiTh HAagMMCL MA, Kak amrmep-
MeTp—OykBa A, KaKk BonbTMETp—6yksa V.

Eiue pa3 nmogyepkHBao: HE3ABHCHMO OT
BHEUIHETO BMOA H HA3BaHUA MEXaHHUIMBbI
M NpuHOHN paboTbl MarHUTOIJEKTpHYE-
CKuX NpHOOpOB COBEPILEHHO OJMHAKOBDI
M OTJIM4AIOTCA OHH OIMH OT IPYroro B oc-
HOBHOM TOJILKO TOKaMH, NpPH KOTOPLIX WX
CTpE/IKH OTKJIOHNIOTCA H4 BCIO IUKATY.

Ecimm  MarnuToanexrpuyeckuit npuGop
MCMONB3YIOT JUIA M3MEPEHHA CpaBHHTENb-
HO Gonbiuux TOKOB, HaTnpuMep
8 aMmIepMeTpe, NapajyiellbHO paMke MNpu-
COCIMHAIOT PE3UCTOP, HA3BIBACMBIH IUYH~
ToM (puc. 109,qa). ConporuBieHue ImMyHTa

m — r- 1 ﬁ 10
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Puc. 108. VcnoBurle 0603Ha4eHHA HA LIKanax
H3MCPHTEILHBX NpHOOpPOB:
a—MarHUTO3NIeKTpHIecKuii npubop ¢ nmoaBMX-
Holl pamkoii; 6—npubGop Ans M3MEpeHHs MNO-
CTOSHHOTO TOKa; B—pabouec nojokeHUEe npu-
6opa ropusontamsHOC; r—pabodee nonoxeHne
npuGopa BepTHKANBHOE; 1 —MEXKAY KOpNycoM
M MAarHUTO3JIeKTpHYecKoil cucTeMoil npubGopa
HanpskeHHs He JOJDKHO mnpeBblliaTh 2 KB;
e—KJacC TOYHOCTM npuGopa, NpOLEHTE

PA

Puc. 109. IMToaxsmouenHse wiyHTa 1 406aBOIHOTO
pe3UCTOopa K INMEKTPOMIMEPUTEIILHOMY npubopy
PA



Ry noabuparot taxmM, 4To0bI Hepe3 Hero
el OCHOBHOH TOK, a depe3 HM3MEpH-
Tenbnnlii npubop PA —TONBEKO 4acTh H3Me-
pseMoro Toka. Ecnmu u3 Takoro mpubopa
YOANHTh IIYHT, TO TPENETbHbIA TOK, KO-
Topeii MOXHO Oyner HM  H3MEDSATH,
yMeHbIIMTCA. B TOM ciydae, koraa MarHm-
TO3NEKTpUdeckuii NpHOOp  MCMONB3YIOT
B BOJILTMETDE, NOCIEOBATENIBHO C €0 Ka-

Ko#l BIOYal0T A06aBOYHBIH PE3UCTOP
R (puc. 109,6). 3ToT pe3ucTOp OrpaHHYH-
BaeT TOK, MpoXoAAmm#A 4epe3 npubop, no-
BHilan ofmee compoTHBIeHME npubopa.

Ilyntel ¥ A06aBOYHBIE PEIUCTOPHI MO-
YT HAXORMTBCA Kak BHYTPDH KOPIyCOB
npubOpoB (BHYTpeHHME), TaK H CHapyXu
(sHeruHue). UToOB aMNEpMETP, MHILIHAM-
NMEpMETP MIH BOJNBTMETP NpPEBPATHTL
B MHKPOAMNEPMETP, MHOTJA AOCTATOYHO
U3BATH W3 HEro IYHT WIH JAONOJHM-
TenbHbIH pe3ucTop. IMeHHO Tako#, 6bIB-
umii B ynorpebiieHun npubop MarHuTo-
JNEKTPHYECKOH CHCTEMbI MOXET OKa3aThCs
B TBoeM pacnopskeHHH. U ecim ero oc-
HOBHHi¢ mapameTphbl Iy ¥ Ry HeH3BECTHBI,
TO M3MEPHTb MX MpHIeTCA camomy. Jlns
3TOro norpebyroTCA: rajJbBaHHYECKHH u1e-
MeaT 332 wm 343, ofpa3noBbii (T.€. kKak
ObI 3TAJOHHBIH) MIJUTHAMIEPMETD Ha TOK
1-2 MA, nepeMeHHBIH PE3UCTOP CONPOTHB-
neHneM 5-10 kOM u nocTOAHHBIH pe3u-
CTOp, CONPOTHBJIEHKE KOTOPOro Hafo pac-
cyurath. [locTofHHBIH pesucTop (HazoBeM
ero no6aBoYHLIM) HYXKEH U OFPaHHYCHHA
TOKa B M3MEPHTENRHOH IielH, B KOTOPYIO
OGynmewis BKIIOMATh HEM3BECTHBIH NPHOOP.
Ecmu Taxoro pesucropa He Oyner, a Tok
B H3MEPHTEIBHOH IENMH OKAXETCH 3HaYH-
TenpHO Oonblue TOka Iy TpoBepsieMoro
npubopa, TO ero CTpesika, pe3Ko OTKIO-
HHBLUKCh 332 NpeJiesibl LIKaJbl, MOXET IO-
rHyThcs. Ec TOK OueHb BEJHK, TO MOXET
Aaxe croperb o6MoTka paMkH.

Conportusnenne n06aBOYHOrO PE3HCTO-
pa paccauTaii, nonb3ysAch 3akoHOM Oma.
Buavane, nna crpaxosky, monarai, yro I,
npoeepseMoro npubopa He NpeBLILACT
50 MxA. Toraa npu HaNpAXEHAH HCTOYHH-
xa nuTtanus 1,5 B (onun 3neMeHT) conpo-
THBIEHHE 3TOrO0 PpE3NCTOpa  JOJXHO
6urr, oromo 30xOM R=U/,=
= 1,5 B/0,05 MA = 30 xOm).

ITpoBepseMblit M3MepHTENLHEH Npubop
PA,,  oOpa3snoBblifi  MHLIHaMNEpMETp
(PA,), mepeMeHHBIH PEryJHpPOBOTHBIH pe-
sucrop Rp u nobasoanniit pe3ucrop R4 co-
€/THHM NOCJIENOBATENIBHO, KaK NM0Ka3aHO Ha
puc. 110. IIposeps, HeT 5 oMO60K B NO-
APHOCTH COCJIMHEHMS 3aXMMOB Tpubo-
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pos. tBuxok peauctopa Ry nocrase B no-
JIOXKeHHe HaHGoneero conpoTMBACHUA
(mo cxemMe—B KpaliHee HMXXHEE) H TFOJIbKO
nocje 3TOro BKMo4ali B LEmb 3JIEMEHT
G- crpenxu 06oux mpubOpoB NOJKHLI OT-
KIOHHTLCA Ha Kako#-to yron. Teneps no-
CTENEHHO yMEHbINall BBECHHOE B LENb CO-
NPOTHBJICHHE TEPEMEHHOTO  PE3HCTOpA.
Ilpu 3toM crtpenxu mpubopos 6yayT Bce
6onee ynanaThCs OT HYJIEBBIX OTMETOK MX
mxan. 3amenss nobasownsiii pesuctop Ry
pE3UCTOpaMH MEHBILEr0O HOMMHANA M H3-
MCHSS CONPOTHMBIIEHHE NEPEMEHHOTO pe3u-
cropa, nobeiics B memu taxoro TOKa, NpH
KOTOPOM CTpefika npopepsiemoro npubopa
YCTAHOBHUTCH TOTHO NMPOTHB KOHEYHO# OT-
METKH LIKaNMbl. 3Ha4eHWE 3TOTO TOKAa, OT-
CUHTAaHHOE MO IKaje obpa3noBOTO MMI~
NMamniepMeTpa, M Gyner mapamerpoM Ry,
T.€. TOKOM TOJIHOTO OTKJIOHEHHA CTPEJIKH
HEH3BECTHOTO mpubopa. 3anoMuy ero 3Ha-
YeHue.

Tenepr M3MEpPh CONMPOTHBIEHHE PAMKH.
Cxavayia, Kak W NpM WM3MEPEHHH Napame-
Tpa R, nDepeMeHHBM pe3ucropoM Rp
YCTaHOBH CTpeNIKYy nmpoBepsemMoro npubopa
Ha KOHEYHYI0 OTMETKY ILUKAJBI H 3aluy
nokxa3aHue o6pa3loBOro MUUITHaMNEpMeET-
pa. ITocie 3TOro NoOAXIIIOYH MApasLIENBHO
NIPOBEPAEMOMY NPHOOPY NEpPeMEHHBIR pe-
sucrop compoTHrieHua 1,5-3 kOM (ma
puc. 110 oH nokasaH IITPHXOBBIMA JIHHHS-
MH u 0603Ha4eH Ry). IlonGepu Takoe ero
CONPOTHBIIEHHE, 9700 TOK 4epe3 npose-
psiemelil pu6op PA; yMEHBIUIWICA BIBOE.
Ilpu 370M OOGIIEC CONPOTHBIEHHE NEMH
YMEHBIIHTCS, 3 TOK B HeHl yBennaurcs. Pe-
sucTopom R ycTaHOBM B IienH (MO MuI-
JMaMIEPMETPY) HadallbHBIH TOK M TOYMHEE
noabepu conpoTHBIEHHe pe3ucTopa Ry,
noONBasACh YCTAaHOBKH CTPEIKH MHKpOaM-
MEPMETPAa TOYHO NPOTHB OTMETKH MONO-
BHHBI wWwKanel. Ilapamerp R, TBOEro mm-
KpoammnepMeTpa OyneT paBeH conpOTHBIIE-
HHIO BBEIEHHOH 4acTH pe3ucropa Ry

4
+|458

Puc. 110. Cxema n3meperms napamerpoB I, u
R, crpenounoro npuGopa
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H3MepHTL 310 CONMPOTHBIIEHHE MOXHO OM-
METPOM.

Teneppr MOroBOpMM O TOM, KaK MAartHu-
TOIEKTpHYeCkuil npubop mnpucnocobuTL
IS M3MEPCHMsl Pa3HbIX 3HAYEHHH TOKOB,
HANPSHKEHMH, CONPOTHBIICHMIL,

MUWIUAMITEPMETP

Ha npaxtuxe 1e6¢ npuaercs u3MepaTb mno-
CTOSIHHbIE TOKH B OCHOBHOM OT HECKOJIb-
KHX fosieit MuUmamnepmerpa no 100 MA.
Hanpumep, xonnekrtopHble TOKH TpaH3H-
CTOPOB KacKajl0oB YCWIEHMSA PpajgHO4acTo-
Tbl M KaCKajfioB MNpEABAPUTENILHOTO YCH-
JieHMSl 3BYKOBO# 4HaCTOTBI MOTYT COCTas-
na1b npuMepHo oT 0,5 no 3-5 MA, a TOKM
ycunureneit MOLIHOCTH JOCTMTraTh
60-80 MA. 3naumt, yTo6LI H3MEPATL CpaB-
HUTENBLHO He(OsbllHe TOKH, HYXeH MpH-
6op Ha TOK Iy HE Gosee 1 MA. A pacuiu-
PUTb TNpeesibl M3MEPAEMbBIX TOKOB MOXHO
nyTeM TNpHMEHEHHMsl uIyHTa (CM. pHC.
109, a).

ConpoTHBJICHHE LIYHTA MOXHO PACCYH-
TaTh Mo Tako# (opmysne:

Ry= IMRH/(Iumax— Iu),

rae I, max— TpebyeMoe sanbosnbliiee 3Ha4Ye-
HHe H3MepseMoro Toka, MA. Eciu, Hanpu-
mep, I,=1mMA, R,=100 OM, a Heobx0-
JMMBIH TOK Iy max = 100 MA, T0 Ry #osx-
HO ObITh: Ruy=LRu(lymax— I} =
=1-100/(100—-1) x> 1 Om.

TaknM MHUTMAMIIEPMETPOM MOMXHO H3-
MepaTh TOKH: ©Oe3 myHTa—mo 1 MA,
¢ mwyHtoM—ao0 100 MA. Tlpu m3mepeHHn
Haubosblnero Toka (mo 100 MA) Hepes
npubop Oyner Tedb TOK, HE TNPEBBINAIO-
umit 1 MA, T.e. ero coTas 4acTh,
a 99 MA—uepe3s wynt. Jlysine, oxHako,
MMeTb €IUE OfMH NpEAeN HM3MEPCHHH — o
10 MA. 310 s TOro, uTobwl Oonee TOu-

UWywm
PA IMA
+

) 1 ' lI -llu.
a) 4)

=/

Puc. 111. MismamMnepMeTp ¢ yHUBEPCAIbHBIM
LIYHTOM

114

HO, deM no wkane 100 MA, MoxHO ObLIO
OTCYHTHIBATL TOKH B HECKOJIbKO MHJUIMAM-
Nep, HanpuMep KOJUIEKTOPHBIE TOKH TpPaH-
3HCTOPOB BBIXOAHBIX KAaCKANOB NPOCTHIX
ycunuteneil. B 3toM ciywae u3amepurenb
TOKOB MOXHO MOCTPOHUTbL MO CXeme, MOKa-
3aHHO# Ha puc. 111, a. 3nech mcnonbayercs
YHHUBEPCATIbHBIM 1IYHT, COCTABJICHHBIH H3
Tpex HNpOBOJIOYHBIX pe3ucTopos R1-R3,
MO3BOJISAIOIUME YBEJIMYHMTb NpEJebl H3Me-
pennit MuummamnepMerpa 8 10 » 100 pas.
U ecmu 1ok I, =1 MA, TO, npEMeHHB K He-
MY Tako#l LIYHT, CyMMapHOE CONpOTHBIIE-
HUe KOTOPOTO AOJDXKHO ObITh 3HAMMTENILHO
6onbwie R,, npubopom MoxHO OyneT H3-
MEPATH NOCTOSIHHBIE TOKH TPEX NPEAEIOB:
0-1 MA, 0-10MA u 0-100 MA. 3axuMm
«— Obw.»—obuit A1 BCEX nNpeaenos
uiMepenuil. Ytobbi y3HATL H3MepsieMBIil
TOK, HAJ0 TOK, 3a(PMKCUPOBaHHbIH CTpeIl-
KoH npubopa, yMHOXKHUTbL HA YHCIIEHHOC
3HadeHUEe KO3(pOUIHMEHTA BO3JIE COOTBET-
CTBYIOIIIETO 3aXUMa. A TIOCKOJbLKY TOK
I, npubopa wu3BECTEH, TO BO3JE 3aXKH-
MOB BMECTO MHOXHTeNeH « X I», « x 10»,
« x 100» MOXHO HANIMCATH NPEAETLHO H3-
MepsieMble TOKH. [{nf Haluero npumepa
3T0 MOryT ObITb HamnucH: «1 MA»,
«10 MA», «100 MA». bBosniee mnogpobHO
O pacyeTe YHHBEPCAILHOTO IUYHTA 5l pac-
CcKaxy eme B 3T0H Oecene.

IIlyHTHl M3roToBASIOT OOLIMHO U3 INpO-
BOfa, OO AI0IEr0 BHICOKHM COINpPOTHB-
JleHMeM — MAHraHWHA, HUKEIHHA WIH KOH-
CTAHTAHA, HAMATHIBAasi MX HA KapKachl M3
M30JSAIMOHHBIX MatepuanoB. Kapkacom
UIyHTa MIULTHaMIIEpMeTpa MoxeT ObITb
TEeTHMHAKCOBas MNaHKa JUIMHOA 4yTh 60Jb-
11le pacCTOSHMS MEXIy 3aXHMamu npubo-
pa (puc. 111,6). BoiBogamu 1yHTa M OTBO-
AaMH ero CEKLMH CIIyXKaT OTPE3KH MEJHO-
ro npoBOAa, YKPEIUICHHblE B OTBEPCTHSX
8 mwiaHke. OT HUX HMAYT NPOBOAHHMKM
K BXOJHBIM 3aXHMaM (WM THE3aM) TIpH-
6opa.

OueHb BaXHO 00eCNEYHUTb HAAEKHOCTD
KOHTAaKTOB B caMoM ILiyHTe. Eciu B HeM
MOABATCS IUIOXOE COCMHEHUe MK OOpHhIB,
TO BeCb HM3MEpsieMBIM TOK MNoiaer uepe3
npuOop, H OH MOXET MCIOPTUTLCSL.

U eme osiHo obs3aTenbHOEC TpeGoBaHue:
B HU3MEPSEMYIO IeNb JIOJKEH BKJIIOMATHCH
LLYHT, K KOTOPOMY NOJKJIIOYEH MMJUITHAM-
nepmeTp, a He Haobopot. Muave u3-3a Ha-
pYyLIEHMsl KOHTAaKTa MEXIY 3aXHMaMH
npubopa U WYHTOM Hepe3 Npubop Takxke
NOHJET BECh H3MEPSEMbIA TOK U OH MOXET
Takxe BBIATH M3 CTpOS.



BOJIBTMETP

O NpUroAHOCTH BOJLTMETPA IS M3MeEpe-
HHA HalpSKEHWH B TeX WM MHBIX LETIAX
PaIMOTEXHHYECKOTO YCTPOHCTBA CyAAT IO
€ro BHYTPCHHEMY HUIM, YTO TO XK€ CaMoe,
BXOJHOMY  CONPOTHBIIEHUIO,  KOTOpOE
CKJIaJIBIBAETCA M3 CONMPOTHBIEHMS PaMKH
CTpesloyHOro npubopa M CONpOTHMBIEHHH
nobasoyHoro pesucropa. Tak, Hanpumep,
ecim Ry npubopa 800 OM, a conporusne-
HUe NOOaBOYHOTO pe3MCTOpa Ha Npenene
MaMepeHuH, ckaxeM 3 B, pasHO 2,2 kOM,
TO BXOJHOE CONpOTMBIIEHME BOJILTMETpa
Ha JTOM nQpeaene u3MepeBud Oyner
3 xOm. [lns napyroro mpeneiia M3MepeHui
JaHHuEe [06aBOYHOTO pe3ucTopa OynyT
JPYrHMHM, 8 3Ha4WT, M3MEHHTCH M BXOMAHOE
COMPOTHMBIIEHME BOJILTMETPA.

Yamre, omHako, BOJLTMETD OLEHHBAIOT
€r0 OTHOCHTEIbHBIM BXOOHBIM COMpPOTHB-
JIEHMEM, XapaKTepu3ylOIIMM OTHOLIEHHE
BXOOHOTO CONpOTHBjeHHA npubopa x 1 B
M3MEpPAEMOTO  HaNpsHKeHMs, HanpHuMep
3xkOM/B. 310  ynobHee:  BXOAHOE
COMPOTHMBJICHHE BOJIBTMETPAa Ha pa3HbIX
npefenax M3MEPEHMH pa3Hoe, a OTHOCH-
TEJTbHOE BXOOHOE CONPOTHBIEHHE IO-
cTosiHHOS. UeM MeHbIIe TOK HM3MEPHTENIb-
Horo mpubopa I,  mcmomb3yemoro
B BOJILTMETPE, TeM bonbjue 6yner oTHOCH-
TEJILHOE BXOOHOE CONMPOTHBIIEHHE BOJLT-
MeTpa, TeM ToiHee OyAyT NpOM3BOAUMBIE
¥M M3MEPEHUA.

Jlns MBOTMX TBOMX M3MEpPEHHH ronuTcs
BOIILTMETD € OTHOCHTEJIbHBIM BXOAHBIM
compoTHBIEHMEM He MeHee 1 xOM/B. [Ins
6omnee xe TOUHBIX M3MEPeHHH HampskeHHH
B LENAX TPaH3UCTOPOB HyXeH Gollee BHICO-
XKOOMHBIH BONbTMETpP. B TpaH3MCTOPHBIX
KOHCTPYKLMAX NPMXOHAUTCS HW3MEPATHL Ha-
npsokeHUe OT AOJeH BONBTA 10 HECKOIb-
KHX JIECATKOB BOJILT, @ B JIaMIIOBLIX €IHE
6onbiie.  IloaroMy — ogHompenelbHBIA
BOJILTMETP HeynobeH. Hanpumep,
BONILTMETPOM co Hikasoi Ha 100 B Henpasn
TOYHO M3MEpHTHL Aaxe HanpsikeHHe 3—-5 B,
Tak KaK OTKIOHEHHE CTDPEIKH MOJyYHTCS
Maslo3aMeTHbIM. BoJbTMETPOM ke co
mxaigoi Ha 10 B renn3s u3MmepsaTey Gonee
BbICOKME HanpskeHus Ilostomy Tebe Hy-
%EH BOJILTMETp, uMetonmit xota 66! TpH
npefieNia U3MEPEHHIL

Cxema Takoro BOILTMETpPa NMOCTOAHHO-
ro ToOkKa noxazasHa Ha puc. 112, Hammume
Tpex nob6apoursix pesucropoB R1, R2
¥ R3 cBHyIETENBCTBYET O TOM, MTO BOJBT-
METD WKMEET TpHM IpefeNna H3MEPEeEMid.
B nannoM ciyyae nepBoiif npenen 0-1 B,

g8

Bropoi 0-10 m 71peruit 0-100B.
Conporusnetue odoro M3 A06aBOYHEIX
PE3MCTOPOB MOXHO paccuuTath no ¢op-
Mylle, BHITeKatowue# 13 3axoHa OMa: Ry=
= Up/Ty— Ry, 3necs Uy—Haubomnbinee Ha-
MpshKEHHEe NAaHHOTO Mpefiena M3MEepeHHit.
Tak, HannpumMep, Ana npubopa Ha Tok Iy =
=500 MxA (0,005 A) u pamkoit conporm-
BienneM R, =500 OM conpoTuBieHMe A0-
6aBoyHOrO pe3mcropa R1 mis openena
0-1 B nomxno 6wtk 1,5 xOM, pesucropa

R2 npmna npemnena 0-10 B—19,5 xOMm,
pesMcropa R3 ons npenena
0-100 B—195,5 xOm. OTHOCHTETBLHOE
BXOJHOE CONPOTHBJIEHHE TAKOro

BonbT™MeTpa Oynmer 2 xOM/B. OO6bIyHO
B BOJIILTMETP MOHTHPYIOT No6aBouHbIE pe-
3UCTOPLI ¢ HOMMHAJIaMM, GJIM3KMMH K pac-
cuuTaHHbIM. OKOHYATENLHO XK€ «IOArOH-
Ky» HX CONpPOTHBIIEHH# IPOM3BOIAT IpH
rpaayHpoBKe BOJbTMETPa IMYTEM MOIKIIO-
YeHMA K HMM INapajuleNbHO MM NOCJIelo-
BaTeNbHO APYTHMX pesucropoB. Tax nenait
M THL

Ho tebe rano m3MepsATh He TONBKO MO-
CTOsIHHbIE, HO M TIEPEMEHHbIE HATPMKEHHA,
HallpMMED HaNpsHKEHHE CETH, HaUpsHKCHMSA
Ha BTOPMYHBIX OOMOTKax TpaHchopMmaro-
pos. Ytobsl ana 3to#t HeaM NpHCOocoOHTh
BOJILTMETD TNOCTOAHHOTO TOKa, €ro Halo
IONOJIHATHL BBIMpAMMTENEM, Npeobpasyro-
LIUM NEPEMEHHOE HANPSXEHHE B MOCTOSH-
HOe (TOYHee, MYJIbCHPYIOILEE), KOTOPOE
M OyneTr noka3seiBaTh NMpHOOP.

Bo3amoxHas cxeMa Taxoro npubopa no-
xa3aHa Ha puc. 113. PaGotaer npmbop
Takx. B Te MOMEHTHI BpEMEHH, KOT/la Ha Jie-
BOM (IO cxeMe) 3axuMe npubopa Monoxu-
TelbHbIE MOJYBOIHBI NEPEMEHHOTO Hanps-
XKEHMSA, TOK HIET 4eped auod V1, BKIiO-
YEHHRIH ISl HErO B NPSMOM HanpaBJIEHMH,
M faanee deped MukpoamnepMmerp PA-k
mpaBoMy 3axuHMy. B 3To Bpems uepe3
nuon V2 TOX MITH He MOXET, TaK Kax [Uis
TOKa 3TOTO HalpaBIeéHuA THOM 3aKphiT. Bo

O la g O

Puc. 112. BoimTMETp HOCTOSHHOIO TOK3 Ha
TPH npefiesia K3MEpPEHHH

Puc. 113. BonbT™MeTp nmepeMeHHOro ToKa
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BpPEMSA TIOJIOXKHTEILHLIX TOMYyNEPHOHOB Ha
NnpaBoM 3axuMe JHod V1 3aKpeIBACTCS
¥ TIOJIOXKMTEJIbHBIE TOJYBOJIHEl HEPEMEH-
HOTO HANPSOKEHHS 3aMEIKAIOTCH 4epe3
ndon V2, MHHYS MHXpoaMIlepMeTp.

Ho6aBounslit pesuctop Ry kKak M aHa-
JIOTHYHEIA pE3UCTOP B BOJNLTMETPE MO-
CTOSIHHOTO TOKa, FacHT u30bnITOYHOE Ha-
npsokeHue, PacCYHTBIBAIOT €ro Tak Xe, Kak
¥ JUIS TIOCTOSHHBEIX HANpsOKeHWiH, Ho Noy-
YEHHBIH pe3ynbTaT nenar Ha 2,5-3, ecnm
BHIIpAMHTENIb npHOoOpa  OAHONOXYNEPH-
OfHBIH, HIH Ha 1,25-1,5, ecoim BbINMpAMH-
Teb NpHbopa AaByxnonynepuonHbid. B Ha-
meM IIpuMepe BhIIPAMHTENL mnpubopa
OJIHOMOIYNEPHOAHEIH, MO3TOMY pe3yibTaT
Haxo OeJuTh Ha 2,5-3. bonee TO4YHO cCO-
NPOTHBJIEHHE 3TOTO pe3ucTopa mnonbu-
paloT ONBLITHRIM TyTEM BO BpeMs rpajiyH-
POBRH LUKaTH npubopa. )

TakHM BOJILTMETPOM MOXHO H3MEPSTh
¥ HalpskeHHE 3BYKOBOM 4acTOTH! JIO He-
CKOJIBKHX KHJIOTEpL.

OMMETP

CyIIHOCTE NeiCTBUS OMMETPa 3aKiIrovuaer-
Cfl B TOM, 97O IpH BKJIIOYEHHH B L€Tlb, CO-
CTABJIEHHYI0 M3 3NIEKTPOH3MEPHTENBHOTO
npHbopa M MCTOYHMKE IMOCTOAHHOTO TOKa,
PE3UCTOPOB  Pa3NIMYHBIX CONPOTHBJICHHH
WM Jpyrux geraieif, obnamaronmx ax-
THBHBIM CONPOTHBJICHHEM, 3HAaYEHHE TOKa
3Tolt nemu m3MeHHTCA. COOTBETCTBEHHO
HM3MEHHTCH W YroJl OTKJIOHEHMS CTPENKH
npubopa. '

Yrto0B! JTyynie pa3o6paThCa B MPHHITHIE
HeHCTBHA OMMeETp&, NIPOBEAH TaKOH OITBIT.
Cocrasp u3 moboro MUILIHaMIEPMETpa,
batapen 3336J1 u nobasouHoro pesucropa
3aMKHYTYIO 3JIEKTPMYECKYIO Lielb, KakK Io-
kajago Ha puc. 114,a. ConpoTusieHHe
nobaBoyHoro peaucropa monbepd Tax,
49T100BI CTpeNka NpHbopa OTKIOHWIACH HA
BCIO IIKany (paccyHTaTh COMPOTHBIIEHHE

0)

Puc. 114. ITpocroit ommeTp:
a—nonbop moGapouHoro pesrcropa, 6-—cxema
npubopa
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MOXHO Mo TOH e ¢opmyie, Mo KOTOpoH
MBI PACCUHTHIBAJIX CONPOTHBJIEHHE H0ba-
BOYHOTO pe3ucTopa K BoOJabTMETPY). Ilo-
nobpaB no06aBOYHLI pE3HCTOpP, Pa3opBH
LElb — 06pa3oBaBIUIMecs NPH 3TOM KOHIIH
NPOBOIHKKOB OyINyT BXOIOM TMOJy4HBILE-
rocs mpocrefiero ommerpa (puc. 114,6).
INogxmoun x mymam Ry (Ha cxeme ORH
obo3HaveHH CTpenkaM#) Ppe3ucTop He-
ConplIOrO  COMpPOTHBJIEHHS, HanpuMep
10 Om. TTonHoe compoTHBIIEHHE LENH Te-
nepp crajio Oosblie Ha CONPOTHBJIEHUE
3Toro pesucropa. CoOTBETCTBEHHO M TOK
B LleIIM YMeHbOIWICSA —CTpenka npubopa He
OTKJIOHSIETCA [0 KOHIA LIKaJIbl. 3TO MOJIO-
AKEHHE CTPEJIKH MOXHO IIOMETHTh Ha IUKa-
Jle YepTOYKOH, a OKOJIO Hee HalMCaTh YHC-
no 10. TTotoM k BeiBogaM Rx NOOKIIOHYH
pe3uctop conporuBiaerueM 15 Om. Crpen-
Ka npubopa OTKIOHHTCH eIue MEHBbIIe,
U 3710 mnojoxeHHe CTpEJRKH Ha 'IIKale
MOXHO OTMETHTh COOTBETCTBYIOIIHM 4HC-
sioM. Jlanee npucoeuHAll noovepenHo pe-
3UCTOPbl CONMPOTHBJICHHEM B HECKOJIBKO
JIECATKOB OM, COTEH OM, KAJIOOM H OTMe-
4alf moNMy4arolHecs B KaXIOM clydae OT-
KJIOHeHHs CTpenkd. Ecim Tenepe K BBHIBO-
JlaM OrpanyBpOBaHHOIO TaKHM CrnocoboM
TIpOCTEAIIET0O OMMETpPa IPHCOCOHHHTH
PE3UCTOP HEM3BECTHOTO CONPOTHBJICHHS,
CTpeska npuHbOopa YKaxeT JeNeHHE Ha
LIKaJIe, COOTBETCTBYIOLIEE CONPOTHBJICHHIO
3TOro pe3ncropa.

Koraoa Tl Oynemb 3aMblkaTbh BbIBOAB!
Rx HaxopoTko, cTpenka npubopa moyXkna
YCTaHaB/IIMBAaTLCA HA CAMOM IIpaBOM JIEJie-
HHM LIKAJIbl, JTO COOTBETCTBYET GHYJION
omMmerpa. Hynp xe OwBiiero Muumam-
nepMeTpa B oMMeTpe OyIeT CooTBETCTBO-
BaTh OvYeHb CONBIIOMY COTPOTHBICHHIO,
obo3navaeMoMy 3HakoM oo —GeckoHey-
HOCTb. Ho nokxasanus Ttakoro ommerpa
OynyT NpRBWILHEIMM IO TeX HOp, OKa He
YMEHBIUKMTCA HanpskeHue Oatapem BCIen-
cTeue e¢ pa3panku. IIpH yMeHBIIEHHH Ha-
npsokeHns 6atapen crpenka mpubopa yxe
fie Oyner ycraHaBIMBaTBCA HA HYJIb H OM-
Merp Gyner ZasaTh HeNpaBHIBLHBIE IIOKa-
3aHHMA. JTOT HENOCTATOK JIENKO YCTpa-
HAM B OMMETPE MO CXeME€ Ha pHC.
115. 3pecs mnOCNENOBATENLHO C  NpH-
6opom m nobaBounniM pesucTopoM Rl
BKJIIOYEH nepeMeHHBH pesuctop R2, ko-
TOpBIH CIYXHMT [JI YCTAHOBKH CTDEJIKH
oMmerpa Ha Hynb. Iloxa 6atapes cBexas,
B LeNb BBOANTCA OOJIbIAs 4acTh CONPOTH-
BieHus pesucropa R2. Ilo Mepe paspsaixu
fOaTaped COnpoOTHBIIEHHE 3TOIO Pe3UCTOpa
ymenpmaor. Takum  o6pa3om, nepe-
MEHHBIH DE3HCTOp, SBJIAIOMMHACA COCTaB-



P4 Puc. 115. Ommerp ¢
YCTAHOBKOHR «HYJIS»

HOH 4acThLK) N06aBOYHOTO pe3ucTOpa, Io-
3B0JIfi€T NPOH3BOJINTL PETYJIHPOBKY B Ii€-
I OMMETPa M YCTAHABJIMBATDL ETO CTPEJIKY
Ha HyJb. Ero oObYHO Ha3nIBalOT PE3MCTO-
POM YCT2HOBKM OMMETPa Ha HYJb.

ConpoTHB/IeHHe pPe3ucTopa YCTaHOBKM
OMMETPa Ha HyNb HOJDKHO COCTaBJIATH
1/10—1/8 wacTh 0OOLIEro CONPOTHBIEHHSA
nobGaBouHbix pe3uctopoB. Ecitm, Hanpm-
Mep, obiee no6aBoYHOE CONPOTHBIIEHHE
mo pacdery HoixHO 6urrh 4,7 KOM, To co-
MPOTHBIIERME TIepeMeHHoro pesucropa R2
Moxer ObiTh 470-620 OM, a pe3ucTOpa
R1-39-43 xOm. IIpn 3TOM HamoOHOCTH
B TOYHOH TIOATrOHXe COMPOTHBIIEHHS OC-
HOBHOro J100aBOYHOro pe3HcTOopa OTMa-
[acT.

ITonb3oBaThCi OMMETPOM  HECJIOXKHO.
Beskuit pa3 nepen u3MepeHHsSIMH CTPEJIKY
OMMeETPa HaJO YCTaHaBJMBATH Ha HYJb,
3@MKHYB HaKOpOTKO IIyNbl. 3aTeM, Ka-
casch IIYMaMd OMMETPa BLIBOLOB pe3u-
CTOpOB, BbIBOJIOB OOMOTOK TpaHcdhopMa-
TOpPOB WIM ApYr¥X jeraieH, onpeneasioT
HX CONpOTHBJIEHHA IO TIpaXyHpOBAHHON
mxane. C TeyeHHEeM BPEMEHH CTpeJika IpH-
6opa He OyHeT yCTaHABJIHBATLCH HA HYJIb.
3To yKaxeT Ha To, 4To baTapes pa3psau-
Jlach H ee HYXHO 3aMEHHTL HOBOH.

OMMeTpOM MOXKHO TIONB3OB&THCH KaK
YHMBEPCAJIBHLIM POOHUKOM, RalpHMep,
IIPOBEPHTH, HET JIM OOpBIBOB B KOHTYPHBIX
KaTymkax, obmoTkax TpanchopMaTopa,
BLIACHHTb, HE 3aMBIKAIOTCA JIM KaTYLIKH
I oOMOTKH TpaHchopMaTopa MEXAy CO-
6oit. IIpu momolux oMMeTpa Jerko HaiTH
BBIBOJIEL 0OMOTOK TpaHcdopMaTropa ¥ IO
CONMPOTHBJIEHWIO CyAWTb 00 HX HajHaue-
HHH. OMMETpOM MOXHO IIPOBEpHTH, HE
obopBaHa JIH HHTb HaKaja JIaMIIB, HE CO-
COHHAIOTCA JIU MEXOY CcoOOH 3uIeKTPOIL!
JIaMIlbl, OLEHMBATh Ka4yeCTBO AMOIOB.
C noMoupw OMMETPa MOXHO TaKXe
ONpEelieIATh 3aMBIKAHHA B MOHTaXe WWIH
Mexay oOKIamkamMu KOHOEHCATopa, Ha-
HEXHOCTh KOHTAaKTHBIX COCIHHEHHH
K MHOroe Ipyroe.

3anomuH, kax BemeT cebs OMMETp IIpH
HCIILITAHMM KoHzeHcaTopoB. Ecin mynamu
NpHMKOCHYTHCS K BHIBOINAM KOHJEHCATODa,
crpenxa npubopa OTKIOHHTCS M cefidac xe
BO3BPAaTHTCH B IOJIOXKERHE OYeHb GoJblIo-
ro CONpOTHBIEHHS. ITOT «OPOCOK» CTpen-
KH, TOJIy4arollinics 38 C9€T TOKAa 3apAIKH
KOHjeucatopa, Oyner TeM GonplmM, yeM
Gonblue eMKOCTh KOHueHcatopa. Ilpu mc-
NLITABHUH KOHIEHCATOPOB MAJIOH E€MKOCTH
Opocks TOKa ,TAK MAJIB, 9TO OHH He3a-
METHB], TaK KaK 3apsJHbIA TOK TAKAX KOH-
JIeHCATOPOB HUYTOXHO Mail. Ecin npu He-
MBITAHUH KOHJEHCATOpa CTPE/Ka OMMETpa
OTKJIOHSETCH A0 HyJsl, 3HA4YHT, KOHIEHCa-
TOp NPODHT; €CIH Xe OMMETp NOCjie OT-
KJIOHEHHS CTPEJIKM OT TOKa 3apidkH IOKa-
XeT HEeKOTOpOe COIPOTHBIICHHE, 3HAYHT,
KOHIEHCATOp MMeEET YTE4Ky.

MWINTNAMIEPBOJILTOMMETP

Trl, xOHEYHO, OOpaTW1 BHHMaHHE Ha TO,
YTO B MHWUIHaAMIEpPMeETPE, BOJIBLTMETPE
H OMMETPE, O NPHHIMNE paboTH KOTOPRIX
S Pacckasal, HMCIOJL30BAIKCh OOHOTHII-
Hble cTpestounsie npubopu. HeponbHo Ha-
TIPALIABAETCA BOINPOC: HENbL3s JIH BCE 3TO
Oo0beNMHHTL B OOHOM KOMOHWHHPOBaHHOM
H3MepHTeIbHOM Nprbope? Moxno. Iony-
YHUTCSl MIJUIHAMIIEPBOJILTOMMETP — pHGOp
JUIS U3MEPEHRA TOKOB, HAUPSKEHHA U CO-
TIpOTHBJICHHH.

IlpyBRuANManLHas cXemMa BO3MOXHOrO
BApHAHTA TAKOTO H3MEPHTENBHOTO npHbo-
pa wu3obpaxena ©a puc 116. ITpubop
obbeauHAeT B ce0be LICCTHIIPEHEILHBIH
MHUIHaMnepmetp nocrosiHHoro toka (0,1,
1, 3, 10, 30 u 100 MA), mecTunpeneasHLIR
BOJIBIMETP NOCTOAHHEOTO Toka (1, 3, 10, 30,
100 u 300 B), omnonpenenabHbI# OMMeETP
M NATHANPeAebHbHE BONBTMETP NEPEMER-
Horo Toka (3, 10, 30, 100 u 300 B). 3a-
XMM «— O6mL», K KOTOPOMY IOOKJIO-
YalOT OJWH H3 H3MEPHTENbHBIX MIYNOB,
ABISETCA OOLIMM [UIA BCEX BHIOB H3MEpE-
anid. TIpnGop nepexmovaroT Ha pa3HbIE
BHIb! H NpEICTLl H3MepCHHH IEpecTaHOB-
KOH BHJIKH BTOPOTO Illyna: IPH H3MEPEHHH
TNIOCTOSIHHOTO Toka—B THe3ma X13-X18,
NMpH H3MEPERAH IIOCTOSHEBLIX HaMpsIKe-
HH#i~B rHe3na X7-X12, npu H3MEDeHHH
CONPOTHBJIEHHH —B rEe3go X6, npu u3Me-
PCHHH NICPEMCHHLIX HanpsKeHHH—B THE3-
na X1-X5. ITonmpayscs npubopom Kak
MHUTHAMIIEPMETPOM TIOCTOSIHHOTO ToRa,
HaJo Ha Bcex npepnenax, kpome 0,1 MA, 3a-
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Puc. 116. CxeMa MAIIHaMIEPBOIBLTOMMETPA

MKHYTb KOHTaKThl BBIKIIOYaTENA Sl
4TO00BI K WIYHTY Ry NOOKIIOYHTE MH-
Kkpoammnepmerp PAL. ‘

ConpoTHBIIEHHS! PE3UCTOPOB M IPEHE.IbI
M3MepeHuH, ykalaHHble Ha puc. 116, co-
OTBETCTBYIOT MHKpPOAMIIEPMETPY H& TOK
I;=100 MKA C CONpPOTHBJEHHEM paMKH
Ru=7200M. s MuxpoaMnepMeTpos
C MHLIMH napaMerpamH 1, u R, conporu-
BJIEHHS PE3UCTOPOB JUIS TEX XKE MpelesioB
M3MEpPEHUH TPHAETCS TEPECYHTATh.

Yacte npnbopa, OTHOCAINANACH TOJIBKO
K MH/JIHaMIIEpDMETPY NOCTOSHHOIO TOKa
(mA_), cocToMT ®3 MHKpOaMIEpPMETpa
PAl, BBoixmoyatenss Sl, pesucropoB
R14-R18, obpasyromux mynr Ry, rHe3n
X13-X18 u 3axuma « O6mwp. Ha mobom
mpefiesie M3IMEPEHHH Yepe3 MHKpoamriep-
METP TeYeT TOK, He NpPEBLIUAIOIIMH Mak-
CHMAaJIBHBIH TOK.

TIpyMeHHTENBHO K MHMKpOaMIepMeTpYy,
HCIIOJIB30BAHHOMY B ONHCBIBAEMBIM KOM-
OuHupoBaHHOM M3MepuTENBHOM npHbope,
A pacckaxy o pacvere uryHTa Ry ¥ cocra-
BJISIOILMX ero pesucropoB R14—R18. Tas
3TOro NEpBLIA, HAMMEHBIIUH TIpEen U3Me-
peHuil ¢ myHTOM (1 MA) obo3HagmM Iy,
BTOpOR (3 MA)-1p,, Tpetuit (10 MA)~Iy;,
werBepThlit (30 MA) Iy, naTi, Hauboas-
muf (100 MA}—1p,.

CHayana Hajo ONpeNeNHTh OOLIee Co-
TIPOTHBJICHHE IUYHTa NIEpBOTO NPEMENa H3-
Mepern#t Iy, mo Taxo# dopmyne:

Ru=Ry/(Iny /Tn — 1) = 720/(1/0,1 — 1} =
=80 Om.

Tloce 3T10r0- MOXKHO NPHCTYITHTL K pac-
4ETY COCTaBJAIOLIMX €0 Pe3UCTOpOB, Ha-
qiHas ¢ pe3sdctopa R18 nHanbosnsuero
npenena u3Meperuit I, (no 100 MA), B Ta-
KOM IIOpSAIKE:
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R18 = (Ly/Ins) (R + Ry) =
=(0,1/100) (720 + 80) = 0,8 Om;

R17 =(T/Tn,) Ry + Ry) — R18 =
=(0,1/30) 800 — 0,8 = 1,87 Om;

R16 = (T/T53) (R + Ry) — R17 — R18 =
=(0,1/10) 800 — 1,87 — 0,8 = 5,33 Om;

R15 = (Iy/In) (R + Ry} — R16 — R17 —
—R18=(0,1/3)800— 5,33 — 1,87 — 0,8 =
= 18,7 Om;

R14 = (Iy/In) R+ Ry} — R15 — R16 —
~R17—R18 =(0,1/1)800 — 18,7 — 5,33 —
—1,87—08 =533 Om.

Tak MOXHO pPaCCYHTaThL IWIYHT M A
MHKPOaMIIEpPMETPa C JPYTHMMH NapaMeTpa-
MH Iy u Ry, DOACTaBIAS HX 3HAYEHHN
B 3TH Xe (popMyIsL

Teneps 0 BONBTMETPE HOCTOAHHOTO TO-
ka V_. B 3ty "acts npubopa BxoAMT TOT
xe Muxkpoamnepmerp PAl, nobGasovnnie
pesucropel R8 —R13, ruesna X7 —X12
M 3aXHM « — Ob111,» (KOHTAKTEl BBIKIIOYA-
Tenss S1 pa3joMKHYTB, 4TOOBI MHKpOaMm-
NEepMETP OTKIIOYHTEL OT HIyHTa). Kaxkmasiit
fApeaesl HMEET CaMOCTOSTENbHBIH noba-

BOYHHIM pesucrop: R8-mis  mnpenena
«1 B», R9—m1s npenena «3 B», R10—ans
mpenena «10 B», R1l-mns  npenena

«30B» u 1.0, C pacieroM RoDABOYHBLIX
PE3NCTOPOB THI yX€ 3HAKOM.

Crenyromas vacthk npufopa—omuompe-
nenvHbi ommeTp 0 B Hero Bxonst: Mu-
kpoamnepmeTp PA1, pesucropsr R6 u R7,
anemeHT Gl, rHesmo X6 H® 3axuMm
«Obup. CoenMHy MBICIEHHO THE3nO X6
¢ 3axHMOoM «— Obuw. Ob6pasyercs 3amk-
HyTas Lenb (Taxas Xe, Kak Ha puc. 115),
TOK B KOTOPOH 3aBMCHT OT HANPSXEHHN



uctounmka nutanus Gl omMmerpa, Cym-
MapHOro CONpPOTHBIIEHHA Pe3uCTOpoB R6,
R7 v conpoTnBiieHnss paMKN MHKpPOaMIlep-
merpa. Ilepen m3MepeHmeM CONPOTHBIIE-
HHA PE3NCTOPA MIIM Y4acTKa LENH M3MEPR-
TEJbHBIE IUYNH! 3aMBIKAIOT M PE3HCTOPOM
R6 «Yc1.0» crpenky npubopa ycraHasin-
BAIOT TOMHO HA KOHEYHOE JIE/IEHHE LKL,
T.€. Ha Hyj1b ommeTpa. Ecim crpenka npu-
6opa He NOXOOMT MO HyJii OMMETDA, 3Ha-
4uT, HEOOXONMMO 3aMEHHTb €r0 HCTOYHMK
nmuTanusA. CymMMapHOe CONMpOTHBIIEHHE pe-
sucropos R6 u R7 BLiGpano TakuM, Y100
TIPY HANPSKEHHHM MCTOYHHMKA ITHTaHMs OM-
Merpa 1,2-15B B menn MoxHO ©bUIO
YCTAHOBHTb TOK, paBHbli TOkKy I, Mm-
KpoaMnepMeTpa.

TaxuM OMMETPOM MOXHO M3MEPATH CO-
npotueyienue npHmepHo o1 100-150 Om
no 60-80 xkOm.

B BOJBTMETp MEPEMEHHOTO TOKa V..
BXOIAT: MHMKpoanmepMeTp, mmMonsl V1
n V2, nobapounbie pe3uctopel R1-RS5,
raesna X1-X5 m 3axum « O6w». Pac-
CMOTPHM JUISl MpHMEpA LENb Npeneia u3-
mepenuit 3 B. Ilpn nonxmroveHHMH wH3Me-
putenbHBIX wynoB (rHezno X1, 3axmM
«— OBLLL»} K HCTOYHHKY NEPEMEHHOTO TOKa
HanpsikeHneM no 3 B Tok mueT uepe3 no-
6asounnlii pesuctop R, Boinmpamisercs
mnogoM V1 wu 3acTaBnfier CTpENKy Mu-
KpoaMrepMeTpa OTIJIOHMTHCH Ha yrodl, Co-
OTBETCTBYIOLUMH 3HAYEHHIO BLINPAMJIEHHO-
ro Toka. Tak paboraer npmGop v Ha
Ipyrux mpenenax W3MEPEHHii, pa3HHila
JIMIIL B COMPOTHBJIEHHAX No6aBOYMHBIX pe-
sucTopoB. Pont mMona V2 secnoMorartens-
Has: MponyckaTbk 4yepe3 ceds oTpuuatesb-
HYKO NOJIyBOJHY HANPSXEHHSA, MHHYS MR-
kpoammniepmerp. Ero, 8 npmHumne, Moxer
u He ObITh, HO TOr[a NpPH 3HAYMTENLHBIX
H3MEPAEMBIX HANPSXXEHHAX OTPHIATENb-
Has TOJNYBOJIHA MoOXeT npobuts mmon V1
¥ BOJILTMETD TNEPEMEHHOrO TOKa BhIAOeT
U3 CTpos.

Jnis MHKpoaMiiepMeTpa € OPYrHMM ma-
pamerpamn I, m R, nobaBouHble pe3u-
CTOpHI PpacCUMTLIBAM TaK ke, KaK pe3u-
CTOpbl I M3MEPEHHH HamNpsOKEHMH MO~
CTOAHHOTO TOKa, a 3aTeM NOJiy4YeHHbIE
pe3yibTaThl pasnesin Ha Ko3(gdnuuneHT 2,5.

Kopotko o BbiGope mpenenoB u3Mepe-
muil. Haubosbias norpemHocTs n3Mepe-
HMH TOKOB M HaNPSXEHHH NOIy4aeTcs nmpu
OTCYETE M3MEPAEMBIX BEJIMYHH HA NEPBOH
TpetH vacTH wWKanbl, Iloatomy, Boibupas
npenensl M3MEPCHHH, BCErma CTPEMHCH
K TOMY, 9T00bI NepBblii (HAaUMEHLIIMHA) H3
HHX 3aXBaTHIBAJI NEPBYK TPETb LIKalbl
BTOpPOrO MpeAesia, BTOpOH I[penen—rep-

BYI0 TPETb WIK&IbLI TPETLErQ MNpefesa
¥ 1.1 B 310M OTHOWIEHHM YIOOHEIMH 1ist
HIMEPEHMIH MOXHO CUHTaTh mpenensi: 0-1,
0-3, 0-10, 0-30, 1-100. HNmenHo 3TH
npenensl RIMEPEHHH TOKOB M HANPSHKEHHIH
BLIOpaHbI I peEKOMEHAYEMOro Tebe KoM-
OuHMpoBaHHOTO npubopa.

Ho 310 He 3Ha4YMT, 9TO TOJILKO TAKMMH
JOJIXKHBI  ObITb Npefensl  HMIMEpPeHHil.
C yueroM raGapuTOB M pa3sMeTKH NeJICHHIH
UKLl MMKPOaMIIEPMETPa MOXHO Bbl-
Opath M apyrue npenensl, Hanpumep 0-1,
0-5, 0-25, 0-100. Ho orver umiMepseMbix
BEJIMYHH HAJI0 CTAPATHCA BECTH 3a Mpene-
JlaMM NIEpBOH TPETH IIKAJILL

Bo3MOXHY10 KOHCTPYKIHEO KOMOMHMpO-
BaHHOIO W3MEPHTENILHOTO npubopa, B KO-
TOPOM HCNOJB3YETCA MHEpOaMIIEpMETpP
M24, 1ol BuaMun Ha puc. 117, Poub
BXOJHbIX KOHTAKTOB BBIOJIHMOT THEIA
TPEX CEMRINTBHIPHKOBLIX JIAMIOBLIX MaRe-
JieKk M oaMH 3axuM. I'He3na onHo# nmaHenb-
KM OTHOCHATCH TOJILKO K MHJUIMZMMIEpMET-
py, THe3na BTIOPOH NAHEJIbLKN—TOJLKO
K BOJIbTMETPY HOCTONHHOIO TOKAa, TPEThb-
€il— K OMMETPY H BOJIbTMETPY NEPEMEHHO-
ro Toka. 3axHMm « O6wm.» aBnserca o6-
UMM BXOAHEIM KOHTAaKTOM IUIA BCEX BH-
OB H IpeElEoB M3MEPEHHH.

MukpoaMnepMerp, JIaMMNOBLIE TNaHEb-
KH, IepEMEHHBIH geancrop R6 (tuna CI1-1)
¥ Bbrodatens S1 (tymbiiep TB2-1) ykpe-
MM HAa TETUHAKCOBOH NAaHEIM pa3MepamMm
200 x 140 mM, a 3niemenT G1 (332)—na Go-
KoBoH ¢aHepHoM (MM AOLIATOM) CTEHKE
npubopa. Pesucroppl wyHTa H Ao6a-
BOYHLIE PE3NCTOPBLI BOJILTMETPOB MOHTH-
py# HENOCPEACTBEHHO HA BLIBOAHBLIX KOH-
TaKTax JiaMnosbiXx mnaHenek. OO6upmu
MOHTAXHBIMA TPOBOJAHHKAMH PEINCTOPOB
BOJILTMETPOB MOTYT ObITh OTPE3KM roJIOro
MEIHOTO NpOBOAA TONIUHHOM 1-15 MM,
TIPMNAAHHBIE K LEHTPAILHBIM KOHTaKTaM
MaHeEK.

B kavectBe HO00aBOYMHBIX PpE3HCTOPOB
MCroib3yH  pesucropsl  MIIT-0,5 wunm
MIJIT-1,0. Pesuctropst R14—R18 wyuTa
nokHbl ObiTh NpoBomouHbIMM. Mcnosib-
3y#f I HHX BLICOKOOMHBIH MaHIaHM-
HOBBIH HJIM KOHCTAHTAHOBBIH NMPOBON OHa-
merpoM 0,08-0.1 MM B WIENKOBOH H.IM
6ymaxnod m3onaumu. OTpe3sku nposona
HYXHOH IUIMHBLI HAaMaTblBal HA KOPHNYCHI
pesuctopoB  MJIT-0,S wm MIJIT-10
¢ HoOMHHajiaMm He weHee 20-50 kOmMm
¥ TIPHNAHBAH MX KOHIb! K NPOBOJIOYHBIM
BHIBOAaM peducropos. JlnmHy oTpedka
NpoBONa HEOGXOMHMOIO CONPOTHBIIEHMS
MOXHO PAaCCYMTATh, NOJIL3YACH CIIPaBOY-
HOH JHTEpaTypoi, WIM M3MEPHTH OMMe-
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Puc. 117. KoHCTPYKUMA MHUIMAMIEPBONLTOMMETPE  *

Tpom. OTpe30K KOHCTAHTAHOBOT( IIPOBO-
na N3K, sanpumep, muamerpom 0,1 mm
¥ ummMHOH | M obnajaer cOnpoOTHBIICHHEM
okono 60 OM. CrnefloBaTeNbHO, [UIA BCETO
mysTa (80 Om) norpebyercs okono 1,5 M
T4KOro NpoBOAA.

ConpoTuBJIeHHsI PE3UCTOPOB HIYHTA, KaK
6Bl TOYHO OHM HHM ObUIM PACCUMTAHBI, BO
BpeMsl TpagyupoBKH npubopa obs3aTens-
HO NPUIETCH HECKONBKO YMEHBLUIATH WIIM,
HaoBOpOT, YBEJIMYHBATE, T. €., KAK TOBOPHIT,
MoJIOrHATH Mo NapaMeTpbl MHKpoamnep-
merpa. M uTobbl He HapallMBaTh TPOBOL
B Cllyyae €ro HE[OCTATOYHOTO CONPOTHB-
JIEHHS, OTPE3KH TPOBOJA IUIA PE3UCTOPOB
uiynta penaii Ha 5-109% nnmmnee pac-
YETHBIX.

KoHCTpYKUusi HM3MEPMTENIBHONO  HIyna
mMoxer OBITh Takol, kak Ha puc. 118. I1o
MenHblll WIM NATYHHBIH CTepxeHb (npo-
BOJIOK4) [uaMeTpoM 3 4 © JUIMHOH
120-150 MM, OoOMH KOHEUl KOTOpOro 3a-
ocrpeH. K apyromMy ero KoHily npunasH
ruGKuii (MHOTrOXWIIBHBIHA) H30JMPOBAHHBIH
NPOBOAHHK, OKAHYMBAKOLIMICA oOIHOIO-
JIFOCHBIM LITETNCEJIEM, BCTABIIAEMBIM B THE3-
[la NaMIoBHIX TaHeNeK, WM BIiKooOpas-
HbIM METAJUTHYECKUM HAKOHEYHHMKOM IOl
saxum «— O6up. Ha crepxens Hanera
u3onupyomas (pe3HHoBas, IOJIMBHHUII-
xJopuaHas Tpybka. OHAa 3aKpbIBAcT BeECh
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CTEPHEHb WIYNa, BKIOYAS MECTO CNaHKH
ero ¢ rubkum mposojHuKOM. M3 Tpy6xu
BEICTYIIAET TOJIBKO 3A0CTPEHHBI KOHYMK
CTEPXHA. KOTOpbIM MOXHO IIPHKACATHCH
K TOYKaM wu3MepsieMbix uened. Ecim He
oKaxercd mNopxoasuedl  W3oNALHOHHOM
TpyOKH, To 3aKaTail CTepX€EHb LyNa B IO-
JNiocky Oymarm, npelBapHTENbHO NTpoMasan
ee kneeM B@-2 wiM kakuM-nubo nakom,
¥ XopouieHbko mnpocymy. Tonumua OGy-
MAXHOrO CJlofi [IOIDKHA  COCTaBNATHL
0,5-0,8 Mm. Ceepxy 6yMaxKHYO H3ONALHIO
MOKpo#H TeM € KJIEEM MIIH JIaKoM WM Io-
Kpach Mac/isHoH Kpackol.

I'panyupoBKa MHILTHAMIIEPMETPA
¥ BONLTMETPA NOCTOAHHOTO TOKA CBOMMT-
CA K TOATOHKE CEKIMH YHHBEPCAIILHOLO
IIYyHTa W [006aBOYHBIX PE3MCTOPOB IO
MAKCUMAJIBHEIH TOK IPEIENOB H3IMEPEHMS,
a BOJNLTMETPA NEPEMEHHOIO TOKA M OMMe-
Tpa, KPOME TOro—-K pasMETKE HMX KA

_ﬁ

Puc. 118. YcrpoiictBO M3MEPHTENTEHOIO UIyNa



JUns NOAroHKM IIyHTa MIULIHaMIEPMET-
pa norpebytorcs: 06pasuoBriit MHOroONpe-
JeNbHBIH MWLUIHAMIOEpMETp, CBeXxas bara-
pes 3336]1 m nBa nepeMeHHbIX pe-
3MCTOpa —NPOBOJIOYHKIH ~ CONPOTHBJIEHHEM *
200-500 OmM u macruwunii (CII, CIIO)
conporuBienneM 5-10 kOm. Ileperiit m3
nepeMEHHbBIX pe3ucTopos bOynelns HCNoNb-
30BaTh JUIA PETYJHPOBKM TOKa NpH TON-
roHke pesscropoB R16-R18, Bropoii—npu
nojronke pesucropoB R14 u R15 mynra.

Buauane nomaroHsit pesucrop R14. [Ins
3TOr0 COEIMHH TNOCJENOBATENBHO (PHC.
119,a) o6pasnoBwii MHILIMaMNEpMeETp
PA,, 6atapero GB u perynmupoBouHHil pe-
suctop Rp. VcTanoBH ABMXOK pesucTopa
Rp B nonoxenHe MakCHMAJLHOTO Conpo-
TuBleHHA.  Jloaxmrouw  rpanydpyembii
npubop PA,, yCTaHOBNEHHRfi Ha mpenmen
H3MepeHnit no 1| MA (u3MepuTeNbHBIE 1y-
M NOAKIIOHEHH K 3aXuMy «— Obu»
M THe3ny X14, kOHTakTH BEKItOuaTE s Sl
3aMKHYTHI). 3aTeM, NOCTENEHHO YMEHbLIAs
CONPOTHBJICHHE PETYIIMPOBOYHOIO Ppe3H-
cTopa, no obpa3noBoMy MiULIHaMIiepMe-
TPy YCTAHOBHM TOK B M3MEpUTEIbLHOM Iienmy,
paBHbIH TOuHO 1 MA. CpaBHH noxasaHus
o6oux nmpubopos. INockoneky conporueie-
Hue npoBoja pesucropa R14 HemHOro
6onbllle pacyeTHOro, crpeika rpaaympye-
Moro npubopa 3aXoauT 32 KOHEHUHOE, fAeie-
HHe wWKane. TBOA 3adaya, NOHEMHOrY
yMeHBINas IHHY NPOBOAA pe3ucTopa, Jo-
6utbea, 4yTobH CTpENKa rpagyHpyeMoro
npubopa yCTaHOBHIACH TOYHO -NPOTHB KO-
HEYHOH OTMETKH LUKAJIbL

Ilocne 3toro mepexoau K MOArOHKE pe-
aucropa R15 Ha mpemen usMepeHHs OO
3 MA, 3atem pesucropa R16 Ha npegen n3-
meperns 1o 10 MA u 1.4 Ilonbupas co-
OPOTHBJICHHE OYEPEIHOTO PESHCTOPA, yXke
TIOJOTHAHHbIE PE3NCTOpPH LWIYHTa HE TPO-
rail—Moxemb COMTH rpaJyMpOBKY CO-
OTBETCTBYIOLINX MM MNpEAENOB M3MEpEHHi.

lllkany BOJILTMETPA NOCTOAHHBLIX Hanps-
KEHHit NIEPBBIX TPEX NMpEAENOB U3MEpPEHHA
(1, 3 u 10 B) rpanymnpyit no cxeme, noka-
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Puc. 119. CxeMun rpanyuposku npu6opa

3anHo#t Ha puc. 119,6. INapamnensuo 6a-
Tapee GB, cocraBieHHOM B 3aBHCHMOCTH
OT AMana3osa u3 ojHoH Mian Tpex Garapeii
3336J1 (nocnenoBaTeNbHOE COEAUHEHNE),
BKJIIOMA TNOTEHIIHOMETPOM NepeMeHHbIH
pe3ucTop Ry COIIPOTHUBJICHHEM
1,5-2,5 xOM, a Mexay ero HUXHMM (no
CXeMe) BRIBOJOM M JBHXKOM BKJIOMH Na-
pajUIEIBHO  COEAMHEHHbIE  00pasuoBhii
PU, ®u rpanyuporannsiit PU; BonbT-
Merpsl. IlpenBapurensHo ABIKOK pe3u-
cropa nNOCTaBs B KkpaifHee HHXHee (1O
cxeMe) TOJIOXKeHHe, COOTBETCTBYIOIIEE Hy-
JIECBOMY HANPSDKEHHIO, MORABAEMOMY OT
6atapen GB k u3MmepurenbHbIM npuGo-
paM, a rpaJyMpyeMeiif BOJILTMETP BIUIIOYH
Ha npezen usMepenns 1o 1 B. ITocrenenno
nepeMellias IBHXXOK pe3UCTopa Beepx (no
cxeMe) Nojail Ha BOJILTMETP HaIpsKEHHE,
paBioe TouHo 1B. CpaBHM mnoka3aHus
npubopoB. Ecnu crpenka rpanyupyeMoro
BOJILTMETpA He JOXOAMT JO KOHEqHOH OT-
METKH KAk, 3HAYUT, conpoTudieHue pe-
aucropa R8 Bemmko, ecnu Haobopor, yxo-
AAT 3a Hee, 3HAYAT, €0 CONPOTHMBJIEHUE
Mano. Hago nonobpate pesucrop Takoro
CONpOTHBNEHHS, 4TOOK NpH HanpsKeHHH
1B, ¢uxcHpyeMoM obpa3noeeiM
BOIILTMETPOM, CTpPENKa TIpaJyMpyeMOro
npubopa yCTaHaBJIHBANACh NPOTUB KOHEY-
HOH OTMeTKH 1iKanu, Tak xke, HO npu Ha-
npsoxkeHHsx 3 u 10 B, noaronsit po6a-
Bounbie pesucropnl R9 u R10 cregyrommx
JBYX TIPEAENIOB M3MEpEHHI.

ITo Taxoit e cxeme rpanywpyit HIKam
OCTAJIBHEIX TPEX NpelieIOB U3MEPEHHi, HO
C HUCTIOJIL30BAHMEM COOTBETCTBYIOILIMX HM
WCTOYHHKOB TNOCTOSHHKIX  HanpsikeHuid.
Ilpu 3Ttom BOBCce He O0A3aTENBHO 1O-
AaBath Ha npubopm HaubGonbllMe Hanps-
xenns npenenoB usmepenus. Iloaronsts
CONPOTHBJIEHHA PE3UCTOPOB MOXHO IIpH
KAaKMX-TO CpeJHHX HanpsikeHHAX (Hanpu-
Mep, pesucropa Rl1l-npu HanpsxeHHH
15-20 B), a 3aTeM cBepMTh NOKAa3aHHS BO-
JNLTMETPOB nipn Gonee Hu3kux u Gonee BH-
COKHX HampspkeHusix. MIcTOUHHMKOM Hanps-
KEHHUs Npu T'PaJyMPOBKE LIKanbl mpeaena
0 300 B MOXeT OhiITh BHINIPAMHTENL J1aM-
MOBOr0 YCWIMTENS WIH NpuHeMHHKA. Ilpm
3TOM pe3ucTop Rp nomked 6niTh 3ameHen
OpPYTUM  PE€3UCTOPOM  CONPOTHBIICHHEM
470-510 xOm.

CpenH NOCTOSHHRIX PE3UCTOPOB, BHIIY-
CKaeMBIX NPOMBIILIEHHOCTBIO, OOLIMHO HET
TOYHO TaKHX, HOMHHAJILHEIE CONPOTHBIIE-
HHS KOTOPHIX COOTBETCTBOBAIM Om pac-
YETHHIM CONPOTHBJIEHUSM [NO6aBOUHLIX pe-
suctopoB. [lostomy pesuctopm Tpebyemo-
ro CONPOTHBNCHHA NPHXOMUTCH NOIOH-
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paTh M3 YUCIa PE3UCTOPOB OJIMIKOro emy
HOMMHAJIa C JIONYCKOM OTKJIOHEHHA He
bonewie + 5%. Hampumep, pis npenena
usMepenuit 1o 1 B HyxeH n06aBouHkI pe-
auctop R8 comporupnennem 9,3 xOm. Ilo
cyumiectytomieMy ['OCTy  Omuxkaitrmii
HOMMHAJl PE3UCTOPOB, BHIITYCKAEMBIX IIPO-
MuliuieHHOCTHIO, 9,1 kOM. IIpu nonycke
+ 5%, ¢axTHueckoe COIPOTHUBIIEHUE PE3U-
CTOpOB 3TOr0 HOMMHATa MOXET ORITh
npumepHo ot 8,6 no 9,6 kOm. Cpenu Hux,
ClIeIOBATEILHO, MOXHO MNMOJO6paTh pe3u-
cTop conporuBieHneM 9,3 kKOM.

Job6aBoyHmil peancTop Hy)XHOro Compo-
THBJICHHA MOXHO TakKXe COCTaBHTh U3
JIByX-TpeX pe3ucTopoB. MM mnocTynmurs
Tak: BKJIOYHTE B 1eMb BOJLTMETpPA pe3u-
cTop 60mbLLIETO, qeM Tpebyercs,
COMPOTHBJICHMS, 4 3aTe€M IOJAKIIOYaTh Ma-
paJUIEIBHO €My PE3UCTOPHI erle HOoIbIIHNX
CONPOTHBJIEHMY, NOOMBAsACH OTKJIOHEHHMA
CTpeNKH rpagyupyeMoro npubopa Ha BCiO
LIKATTY. !

Hlxamui MuwIMaMnepMeTpa M BOJIBT-
MeTpa I[OCTOSHHOTO TOKA DPaBHOMEPHBIE.
[Mo3ToMy HaHOCHTB Ha UIKAJYy MHUKpO-
amriepMeTpa Kkakue-Mbo neneHus Mexny
HylleBOH M KOHEYHO# OTMETKaMM He
creayer. OuudpopaHHas IIkaga MH-
KpOaMIlepMETpa UCMONB3YeTCA IPH H3Me-
PEeHHMM TOKOB U HAIpsXXeHHR BCEX IIpe-
J€eJI0B M3MEpeHHU. A BOT I1ikajia BOJIbTMeE-
Tpa IepeMEHHOro TOKa HepaBHOMepHas.
INosToMy xpome noAroHku Ao6aBOYHOro
pe3scTopa MOA Haubonmlllee HANPSKEHHE
KaXJOro Inpenie/ia U3IMEpPeHUR NPHUXOAMUTCH
pa3MeyaTh BCE HNPOMEXYTOYHBIE JiEJIeHMA
LHKAJIBL

Cxema M3MEpHTENLHOM LEUd BO BpEMs
rpajiydpoBKM BOJIbTMETPa IEpeMEHHOr0
TOKAa OCTAETCH TAKOH e, Kak IPH rpajyy-
POBKE BOIBLTMETPAa IOCTOSHHOIO TOKA
(puc. 119,6). Tonbko Ha INEpPEMEHHHIH pe-
aucTop Rp Hazo nonapaTes NepeMEHHOE Ha-
TIpSKEHHME M 06pa3LoBLI# IPAOGOP NOMKEH
OBITH BOJILTMETPOM IIEPEMEHHOrO TOKA.
HCTOYHMKOM II€peMEHHOTO HaNpAXEHUA
MOXeT ObITh BTOpUYHAs OOMOTKA TpaHC-
dopmaropa. CHavasna, HCIIOJNB3Yyd TpaHC-
¢opmaTop, NOHIKAIOLIUH HANIDAKEHHE Ce-
™M 10 12-15 B, BxmouH rpaayMpyeMslid
BOJILTMETP HA mpenenr m3MepeHuit no 3 B
4 ycTaHoBM pe3uctopoM R, no 1xane
obpa3suoBoro mnpubopa HanpsikeHue 3.B.
3ateM, noafupas COnpOTHBICHUE pe3H-
cropa Ry, [mobeiics OTKIOHEHHMS CTpEsKH
MHKpoaMnepMerpa Ha Bcio mkainy. ITocie
3TOrO YCTaHaB/IUBafl peryJHpOBOYHBIM pe-
3uctopoM HampsoxeHus 2,9; 2,8; 27B
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¥ T.A. yeped xaxaeie 0,1 B u 3anucrisaii
noka3aHus BoiabTMeTpa. Iloike mo 3tum
34AMUCSM Thl PA3METHILb IIKATY BOJBTMET-
pa TIepeMEHHOTO HAIpsHKEHHA BCEX IMpe-
JEJIOB U3MEPEHHUST.

JAn1s rpagydpoBKM IKaJsl Ha  OC-
TaIbHBIX TpefenaX u3MepeHuil NOCTATOY-
HO nonobpars A0OAaBOYRLIE PE3HCTOPHI,
KOTOpble OBl COOTBETCTBOBATTM OTKJIOHE-
HUIO CTPEJIKH MHKDOaMmIiepMeTpa A0 KO-
HeyHoro genesus Ikanel. IIpomexy-
TOYHBlE 3HAYEHUA M3IMEPSAEMELIX HAOpSKe-
HHM ClefyeT OTCYMTHIBATH 0O LHKAJIE
nepBoro npenesia, HO B APYrMX €AMHMALAX.

Iilkany ommeTpa MOXHO NpOrpagyupo-
BaTh C IIOMOILIBIO NIOCTOSTHHLIX Pe3HCTOPOB
C JOIMyCKOM OTKJIOHEHHMA OT HOMHMHAJA
+ 59, Henait 3ro Tak. CHayana, BKJIIOYHB
mpuGop Ha M3MEpEeHNe CONPOTUBIICHHH, 3a-
MKHHM HAKODOTKO LIYHBI M NEPEMEHHBIM
peauctopoM R6 «Ver. O» ycranoBM crpen-
Ky MHKpoaMIepMeTpa Ha KOHEYHOE Ielie-
HUE IIKAJIbl, COOTBETCTBYIOIEE HYJIO OM-
MeTpa. 3aTeM, pa3OMKHYB ILIYIIBL, TOIKIIO-
yaji K OMMETPY PE3HCTOpPhl C HOMM-
HaJIbHBIMH conpoTusieHusamu 50, 100, 200,
300, 400, 500 Om, 1 xOM H T. 4. HpHUMEPHO
1o 60-80 xOmM, Bcakuit pa3 3amMeqas TOYKY
Ha Iukajge, IO KOTOpOH OTKIOHAETCH
crpenka npubopa. M B 3TOM ciyyae pe3u-
CTOPhI HYXHBIX COINPOTHBJIICHMHM MOMXHO
COCTABJIATh H3 HECKOJBKHX PE3UCTOPOB
Apyrmx HoMuHa1oB. Tak, Hanpumep, pe3u-
crop conporusiaeHHem 400 OM (rakoro
HOMUHANA CPEOH PE3UCTOPOB, BBIMY-
CKaEeMBIX Halleil IPOMBIIUIEHHOCTBIO, HET)
MOXHO COCTaBMTh M3 JIByX PE3HCTOPOB IIO
200 OMm, pesucrop Ha 50 kKOM-—-wu3 pesu-
cTopoB conmpoTHBileHreM 20 u 30 xOMm, co-
€OUHMB MX MOCIeAOBaTeIbHO. UeM 6onb-
11le CONPOTHBJIEHHE OOPa3llOBOTO PE3UCTO-
pa, TeM Ha MeEHBIUMH Yrol OTKJIOHSETCH
cTpenka npubopa. ITo Toukam OTKIOHEHHH
CTPEJIKH, COOTBETCTBYIOIIMM pa3HEIM CO-
NPOTHBJICHUSM PE3UCTOPOB, Thi Oyaellsb
CTPOMTDH ILKAaTy OMMETpa.

O6bpa3sen mkan KOMOMHMPOBaHHOTO M3-
MEPHTEIILHOTO TNIpHGopa NPHMEHMTEIBHO
K MHKpoaMIiepMeTpy M24 mnoka3zaH Ha
puc. 120. BepxHss IKana sBjseTcd IIKa-
Joifi oOMMeTpa, CpemHss—ILUKaJIO# MWI-
JIMaMIiepMeTpa U BOJIBTMETPA NOCTOSHHO-
TO TOK3, HMXHAA—IIKAIOH BONBTMETpA
nepeMeHHoro Ttoka. IIpuMepHO Tak ke
JOJDXHB! BRITJISAETHh IIKAJILI TBOErO IpPH-
6opa. HauepTn MX BO3MOXHO TOYHee Ha
JIMCTe BATMaHa M BhIpexu Oymary no ¢op-
M€ ILIKajJdbl MHKpOAMIlepMeTpa. 3aTeM
OCTOPOXHO M3BJIEKH MAarHHTO3JIEKTPHYE-
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Puc. 120. Hlkana MHUIMaMIEpBOJILTOMMETPA

CKyIO cHcTeMy INpubopa U3 KOpIyca u Ha-
Kiefl Ha ero MeTAJUIMYECKYIo LKAy BbI-
YEpUCHHYIO  MHOTOMNpENEeNbHYEO LKAy
TBOErO MIJIJIHAMIIEpBOJILTOMMETpA.
Moxuo nn 3tor npubop yYNpocTuThb?
Pasymeercs, moxuo. Eciu Tel He cobu-
paellibCsi KOHCTPYHPOBATh JIAMIIOBYIO all-
napatypy, To u3 nprbopa MOXHO HCKIIIO-
qurek jo0Oasounsie pesctopel R4, RS
u R12, R13 npenenos u3mMepeHuii Iepe-
MEHHBIX ¥ IIOCTOSIHHBIX HAIpPSDXKEHVH 10
100 1 300 B. OcraHyTcst nsiTHnpenesbHbIA
MU/UIMAMIIEPMETD  TOCTOSIHHOTO — TOKa,
TpexnpenesibHEY BOJBTMETP TlepEMEHHOTO
TOKa, YeThIpeXnpe/iesbHbI BOIBTMETD MO-
CTOSIHHOTO TOKa ¥ OJHONpeAeNbHbIH OM-
meTp. B nanpHeliiieM THI MOXEIIDb BCE,
YTO Ceif9ac WMCKIIOYUIIbL ISl YIPOLUEHUS
U3MEpHUTENpHOro npubopa, BOCCTAHOBHUTE.
Hama npoMEINUIEHHOCTE  BHINYCKA€T
ons Hyxn nabopartopmit, yupexaeHu#,
NpelNp¥ATHR ¥ paauosrobuTenell MHOIO
THIIOB KOMOHHUPOBAHHEIX W3MEPUTEIBHBIX
nprGopoB—aBomMeTpoB. JIroOoi u3  HEX
MOXeT OBITh HCNONB30BAaH KaK amrep-
MeTp, MHIUIMaMIepMeTp IOCTOSIHHOTO
¥ TIEPEMEHHOTO HanpshDKEHU €O MHOTMMH
npenenaMy m3mepernii. EcTte npubopsl,
MO3BOJIAIOLIME, KPOME TOrO. NpPOBEPSATH

napameTpsl TpausucTopoB. Eciu mpencra-
BHTCH BO3MOXHOCTh, Kyl Takoil npubop,
OH Muorue romsl Oyzier Tebe BepHBIM
TIOMOILIIHUKOM.

H3MEPEHVE OCHOBHBIX [TAPAME-
TPOB TPAH3UCTOPOB

TIpubop /1% nposepku napamerpos Ouro-
JISPHBIX  TPaH3UCTOpOB Moxer ObITh
¥ CaMOJEeJIbHBIM.

Ilpexxne yeM BMOHTHPOBATb TPaH3MCTOD
B TO WIH MHOE PaJHOTEXHHYECKOE YCTPOLi-
CTBO, JKeJaTeJIbHO, & eCIIH TPaH3UCTOp YXe
rae-TO WCIONB3OBAJICS paHee, TO COBEP-
LIEHHO oOs3aTenbHO, TMPOBEPUTH  €ro
obpathEIif TOK KoJlekTopa I kg0, cTaTuve-
ckuii ko3dunueHT nepegaum Toka hy o
¥ TIOCTOSIHCTBO KOJUIEKTOPHOI'O TOKa. JTH
BaXkHelIlue napamMeTpbl MaJJOMOLLHBIX 61~
MONAAPHBIX TPAH3UCTOPOB CTPYKTYpP p-n-p
¥ N-p-n ThI MOXe€IIb NPOBEPSTE € TO-
Mol npubopa, cxema ¥ yCTPOHCTBO KO-
Toporo u3zobpaxeHns! Ha puc. 121. Jlns wHe-
ro norpebyrwrcs: muwLHamnepmerp PAL
Ha TOK | MA, Gatapes GB manpsuxeHueM
4,5 B, nepexuttouarests S1 Bya n3MepeHuis,
nepexsiodaTent S2 U3MEHEHUS TOJISPHO-
CTH BKJIIOYEHMS MUJIIHamMIlepmeTrpa ¥ Oa-
Tapey, KHONO4HBIM BBIKJIIOWATE b S3 s
BKJIFOYEHHS HCTOYHUKA NUTAHUS, /1B pe3u-
CTOpa ¥ TPY 3aXHUMa THUNA «KPOKOLMDY
VI8l OJIKJTIIOYEHUsT TPaH3UCTOPOB K Npubo-
py- [ns nepekiroyarels BUIA M3MepeHMi
WCNONB3yll  [IBYXNO3UUMOHHBIM  TymOIlep
TB2-1, nn8 ¥3MeHeHHs MOJISPHOCTH BKJIFO-
YeHyss MHJUIHaMmnepmerpa ¥ Garapeu nu-
TaHys — [IBYDKKOBBIN MepeKsioyaTeNb TpaH-
3ucTOpHOro npvemiumka «Cokon» (0 KOH-
CTPYKIIUM ¥ KpEIJIeHUM TepeKJIroyaTess

Puc. 121. CxeMa ¥ KOHCTPYKLUMS NpuUOOpa A [TPOBEPKH MallOMOLIMBIX OUITOJIAPHBLIX TPaH3UCTO-

poB
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3TOro THIIAa % pacckaxy B cnepyroine# Oe-
cene). KHONOUHBIE BHIKIIOYATENHL MOXET
6nITh NOOKIM, HaTTpUMep NIOIOOHBIM 3BOH-
KOBOMY IJIH B BHZE 3aMbIKAIOLIMXCH ILIA-
cTHHOK. barapes nmutanus—3336J1 uin co-
CTaBJICHHS M3 TpeX 3JeMcHTOB 332 wnw
316.

Hixanra Mu1THAMIOepMeTpa  JOJIKHA
HMETh JECATH OCHOBHBIX JEJEHHH, co-
-OTBETCTBYIOIIMX JECATHIM JOJIIM MHI-
auamnepmerpa. IlpE mposepke craTHue-
ckoro ko3bduupeHTa nepenadu TOKa Kax-
Ioe gOedeHue wIKaiasl Oyner OLEHHUBATHCH
JeCATBIO eMHULaMu 3HadeHus hy 3

Heranu npubopa cMOHTHpYH Ha na-
HelM M3 H3OJMIMOHHOrO MaTepMana, Ha-
npUMep rerHHakca. Pasmepn: nasens 3a-
BHCAT OT rabapdroB meranei.

Ilpubop ne#ictByer Ttak. Koraa nepe-
kmodartens S1 Bujga uaMepeHHWil YCTaHOB-
JieH B noJioxenue Ixgo, 6a3a nposepseMo-
ro Tparsucropa V OKa3bIBaeTcsi 3aMKHY-
toit Ha 3muTrep. Ilpy BKIIOYEHHH NHTa-
HHUS HaXaTHEM KHONOYHOIO BHIKIIOYATENA
S3 crpenxa MuwUIHaMnepMerpa IOKaXeT
3HageHde OOpaTHOro TOKa KOJUIEKTOpa
Ixpo Korna xe nepekniodyaTens HaXOOWT-
ca B nonoxenun «h,,7», Ha 6asy TpaHim-
cropa depe3 pesucrop R1 nonaercs Ha-
NPSDKEHME CMEILIEHHS, CO3JAloNice B LENH
6a3bl TOK, YCWIHBAeMBI TpPaH3HCTOPOM.
Ilpu 3roM nokasaHue MHJUIHaMIEPMETPa,
BKTIOYEHHOTO B KOJUIEKTOPHYIO Lellb, YM-
HoxeHHOe Ha 100, cooTBeTCTBYET NpHMED-
HOMY 3HA4€HHIO CTaTHYeCKoro ko3dodn-
LUMeHTa nepenaym Toka h,,3 JaHHOrO
TpaH3uCcTopa. Tak, HanpHMmep, €CTH MHI-
JiMamIiepMeTp nokaxeT Tok 0,6 MA, x03¢-
¢romerT h,,3 maHHOro. Tpamsucropa 6y-
et 60.

ITonoxkenue KOHTAKTOB MEPEKIIIOYATENS,
MOKa3afHOe Ha puc. 121,a, cooTBeTCTRYET
BKJTIOYEBHIO NPHOOPa A NPOBEPKH TPaH-
3UCTOPOB E€TPYKTYpH p-n-p. B atom cny-
4ae¢ Ha KoJulekTop M 6a3y TpaH3ucTOpa OT-
HOCHTEJILHO SMHTTEpa MOJAEeTCH OTpHNa-
TEJILHOE HANDKEHHE, MUILIUAMIIEPMETD
NOJXITIoYEH K 6atapee OTpHLIATEIbHLIM 3a-
®mMOM. JIns  MpPOBEPKM TPAH3HCTOPOB
CTPYKTYpY D-P-N TNOABH)XHbi€ KOHTaKTHl
niepexsiiouaTens S2 HaloO NEPEBECTH B APY-
roe, HHxkHee (o cxeme) nosioxeHue. Ilpu
3TOM Ha KoJutexTop M a3y TpaH3HcTOpa
OTHOCHTEJIBHO 3MHTTEepa Oynmer nmoaaBars-
CH MOJIOKMTENILHOE HAIIPSKECHHE, N3MEHHT-
Ci M INOJAPHOCT, BKITIOYEHAS MMLIHAM-
nepMeTpa B KOJUIEKTOPHYIO LieNb TPaH3M-

C‘r(])_f)a.
poBepss koabduimeHt h,y3 TpaH3m-
cTropa, crnenu BHHMATE/TLHO*32 CTpeJKoH
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muUmmamiiepmerpa.  Kosextopssif  Tox
C TEYEHHEM BPEMEHH He IOJDKEH H3Me-
HATLCA — WUIKITHY». TpaHlucTOp € IUIasalo-
IIHM TOKOM KOJUIEKTOpa HE rogeH JUIs
pabornl.

Y9TH: 60 6pemAa nposepku mpau3ucmopa
€z0 Heav3n Oepxwcamv pyKoidl, Tak Kak OT
TEIUIa PYKH TOK KOJUICKTOpa MOXET H3Me-
HHATBCS.

Kakosa ponw pesucropa R2, sriroueH-
HOro MOCJeNOBaTeJbHO B KOJLIEKTOPHYIO
Lens Inposepsiemoro Tpan3ducropa? OH
OrpaHHYHBACT TOK B 3TOH LeNM Ha Cilyva#,
€CJIH KOJUICKTOPHBIH Iepexoll TpaH3ucTopa
OKaxeTcs IpoDMTHIM M yiepe3 Hero noiaer
HEOONMYCTHMBIH JUIN  MILTHaMIlepMeTpa
TOK.

Makcumanblplii O6paTHRIA TOK KOJLUIEX-
Topa Ikpo A8 MAJOMOHIHBLIX HH3KO9a-
CTOTHBIX TPAH3HCTOPOB MOXET JOCTHIath
20-25, Ho He 6onpuie 30 MxA. B Hamem
‘npubope 310 OyHEeT COOTBETCTBOBATH
O4€Hb MajlOMy OTKJIOHEHHIO CTPEJIKH MHI-
JIaMIIEpMETpa ~ MPHMEPHO TPeTheH 4YacTu
[EPBOrO JIeJIEHHS MIKanbl. Y XOpOLIHX
MaJIOMOHIHBIX BBICOKOYACTOTHHIX TPaH3u-
cTopos TOK Ikpo 3HauYMTENBHO MeHblIE— |
He bosyiee HECKONBKMX MHKpOamIep, NpH-
6op Ha Hero noyTH He pearupyer. TpaH3u-
CTODBI, Y KOTOpPhIX 1KpO NpeBLOLAET B He-
CKOJILKO pa3 JOIyCTHMBEIH, CYHTall Henpu-
rOAHbIMH I8 paboTsl—OHH MOLYT MOABe-
CTH.

Ilpubop ¢ MHLUMaMIepmMeTpoM Ha
I MA mno3sonsieT M3MEPATH CraTHYecKui
k03¢ u1HeHT nepenatu Toka h,;3 no 100,
T. €. HauboJiee pacCIpOCTPaHEHHBIX TPaH3K-
cropos. Ilpubop ¢ MuLIRaMnIEpMeTpOM
Ha TOK 5-10 MA pacUIMpHT COOTBETCTBEH-
HO B 5 mun 10 pa3 npenensl u3MepeHui
ko3ddunuenta h,;5 Ho npubop cramer
MOYTH HEYyBCTBHTEJIBHBIM K MaJbIM 3Ha-
YeHHUsM OOpaTHOro TOKa KOJUIEKTOpa.

Y Tebs, BEpOATHO, BO3HHK BOITPOC: He-
JIb38 NH B Ka4eCcTBe MuIUIMaMIlepMeTpa—
npubopa [uIs DNpPOBEPKM MapPaMeETPOB
TPaH3UCTOPOB— HCNOIB30BATh  MHKPOAM-

Prc. 122. Cxema n3Mepennrs napamerpoB Icg,y
H S noseBoro TpaH3HCTOpa



nepMeTp ONHCAHHOIC paHee KoMOHHUpO-
BaHHOIO M3MepuTensHOro npubopa? Ot-
BE€T OJIHO3HAYHEI: MoOXHO. Jlns 3Toro
MUJUIMAMIIEPMETP KOMOMHHPOBaHHOIO
npubopa HAJ0 YCTAHOBMTL Ha NpefieNl W3-
Mepenuss a0 | MA ¥ noaxIOYaTh €ro
K IPUCTABKE I NPOBEPKH TPaH3UCTOPOB
BMecTO Muummamnepmerpa PAL

A KaK M3MepuTb OCHOBHBIE MapameTphl
nonesoro Tpassucropa? Jlns atoro Her
HanoOHOCTH  KOHCTPYHMpOBaTh  ChEIM-
anbHbl npubop, Tem Gonee, 4To B TBOeiH
MPaKTHKe TOJIeBHlE TpaH3ucTOpH OynyT
MCINONb30BATECA HE TaK 4acTto, KaKk Maso-
MOLIIHbIE HUNOJIsApHLIE.

HAna 1ebn nHaubonbluee npakTH4ECKOE
3Ha4YeHHE MMEIOT JiBa MapaMeTrpa NOJeBO-
ro TpaHsucropa: Ic yay TOK CTOKa TIpH
HYJIEBOM HAalpAXEHHH Ha 3aTBopeE
M S kxpymuswa xapaktepuctukn. Hiame-
pHTL 3TM TapaMeTpbl MOXHO MO CXEMeE,
npuee/ieHHON Ha puc. 122. Jlns 3Toro no-
Tpebyrorcs: mmumamnepMerp PAL  (uc-
nome3yd  KoMOMHMpOBaHHBIA  npubop,
BKJIFOYEHHBIH HAa H3MEPEHHE TOCTOSHHOIO
Toka), Oatapes GBIl mnanpsmxesuwem 9 B
{«Kpona» uwnmu cocraBneHHas u3 npyx Oa-
Tapeit 3336J1) u anement G2 (332 wm
316).

Henaii 910 Tak. CHavana BeIBOJ1 3aTBO-
Pa MpOBEPSEMOr0 TPAH3HUCTOpa COENMHH
¢ BEIBOJIOM uctoka. [lpu stom munmmam-
MEPMETP NOKaXeT 3HAYEHWE NEpBOIoO MNa-
pamMeTpa TpaH3MCTOpa - HAa4albHBIH  TOK
croka I¢ gy 3anuim ero 3HayeHne. 3atem
pa3beMHH BBIBOMBI 3aTBOpPa M HCTOKa (Ha
puc. 122 noka3aHo KpecroM) W TOJIKJIHYH
K HUM 3meMeHT G2 TUIHOCOBBIM TOJTKOCOM
K 3aTBOpY (Ha CXeMe NOoKa3aHo IUTPUXOBBI-
MH JuHMsAMH). Munnuammepmerp 3admx-
CHpYyeT MeHBIIIHii TOK, 4eM I yau Ecu Te-
nepb Pa3’HOCTDb [BYX MOKa3zaHWi MMUTHAM-
nepMeTpa pas/ieliTk HAa HanpsXeHHe 3Jie-
menta G2, nonyuuBiuiics pesynwrar Oy-
JIeT COOTBETCTBOBATE YHCIIEHHOMY 3Haue-
HHIO TapaMeTpa S nmpoBepseMOIro TpaH3u-
cropa.

Jlns u3mMepeHus TakKMX e NapamMeTpoB
MOJIEBLIX TPAH3HCTOPOB € pP-N TEPEXo/ioM
M KaHAJIOM THINA N MOJSAPHOCTHL BKJTIOYE-
HUs MUWUIMaMnepmerpa, Oatapen W ane-
MEHTa HAJ0 NOMEHNTH HAa oOpaTHYyO.

Hzmepumenbrvie npobruxu u npubopw,
O KomopblX 1 pacckazaa 6 smoi becede, no-
Hauaay meba enoave yemposm. Ho noznce,
Koz0a HacmaHem epems KOHCMPYUpPOGaHus

U HasaXcueaHus paduoannapamypvl NOEbl-
WUEHHOU CAONCHOCMU, HANPUMED cynepzeme-
PUOUHHBIX NPUEMHUKO8, anhapamypvl me-
Aeynpasaenus  modeasmu, nompebywmesn
euje uiMepumenu eMKocmy KOHOeHcamopos,
UHOYKMUBHOCIY.  KAMYWeK,  80AbMMemp
€ NOBBUUEHHBIM OMHUCUMENbHBIM B8XOOHBIM
conpomugaeHuemM, zemepamop KoaebaMuil
3gykosoii uacmompi. 06 3mux npubopax,
KOMopvie RONOAHAM MO UIMEPUMENbHYIO
nabopamopuio, i paccKamcy Hoamce.

Ho, pazymeemcs, camodenvhbie npuboper
He ucKMoyawm npuobpemenue NpoMbIULAEH-
ubix. M ecnu makas 6ozmoxmcHocmp y mebs
HOABUMCH, MO 8 NEPEYI0 OYepedb Kynu aso-
Memp — KoMbuHuposaHHulii npubop, nu3eons-
WUl uIMEpPsIMb HOCMOAHHLIE U NepeMeH-
Hbie HANPANCEHUN U MOKU, CONPOMUBAEHUA
pesucmopos, 0bMOMOK Kamywiek u mpaHc-
dopmamopos u dance npoeepamb OCHOBHbIE
napamempel mpanzucmopos. Taxkoit npubop
npu bepencHom obpawjeruu ¢ HUM MHOZUe
200wl bydem mebe eepHbIM NOMOWHUKOM 6

PAdUOMEXHUYECKOM KOHCMPYUPOBGHUU.




BECEJJA JEBATAS

TBOSI MACTEPCKAA

Hadetoce, umo mou nepeévie becedv: u Hagwi-
Ku mpyda, npuobpemennvie 6 wiKoOse,
nomozau mebe nocmpoums u uchLImamo
npocmetiwiue Mpan3uCMopHble NpUeMHUKU,
Hexkomopvle usmepumenvhvie npubopel. Ho
yXce Ha 3MOM KOPOMKOM paduoaiobumenv-
ckom nymu mebe npuwnoce obzasecmuch
KOe-KaKumu  CMOASPHBIMU,  CAECaPHBIMU
U MOHMANCHLIMU UHCMPYMEHMAMU, Mame-
puaiamu, Oemasfimu. IMo «xo03AiCMEON»
masoeii macmepckoit 6ydem nocmenenno no-
nOAHAMbCA.

Tenepv Hado onpedesums u 0bopydosame
ROCMOAHHOE MeCMo, 20¢ He Mewas Opy2um
U He HaHOCA @peda OOMauiMuM 6eujam,
MONCHO bbiro Obl c ydo6ecmeom nuasump,
ampozame, Kieumb, ceéepaums, hasme, Kpa-
cump—ca08om, macmepumv. 3mo Oydem
meoii pabouuii y2040K.

Bom o maxom yzoake, 0 npuemax Mou-
MAaxcHLIX pabom, 0 MexHoA02uY U3zomoane-
HUA HeKOMOpuIX Oemadeil A U xouy NO2080-
pump 8 3Moil becede.

BEPCTAYHASA NOCKA

B nepsyro ouepenp caenail BepcrauHyro
JIOCKy, HallpuMep Takylo, 4To m3obpaxeHa
Ha pHc. 123. Fe MOXHO NMOJIOKHTH Ha CTOJ
MM MIHPOKYHO CkamMeliKy, H OHa 3aMEHHT
CTOJIAPHBIA BepcTak; 3akoH4YMB paboTy, Th
MOXelllb CHATh e¢ U y6paTh. Bnpouem, ee
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MOXHO yKpenwth Ha CTOJNOMKax B 4YyJlaHe
WIH capaifymke, €C/IH THI TaM coSHpaells-
csi oGopynoBaTh CBOIO MacTEPCKYIO.

Ilonbepm cyxy:o, 6€3 CyukOB JOCKY IH-
Ho# 1,5 M, miupuno#t 250-300 n TomumHOR
40-50 MM u xopouleHbKO ob6cTpyrail ee,
4TOOH OHA CTajla €O BCEX CTOPOH POBHOM
u rnankoil. Yem tomue 6yner nocka, TeM
NMpoYHee M ycToiduMBee monyuurcs pabo-
yuii Bepcrak. Celpas JOCKa He TOQUTCH,
TakK Kak BbIChIxass OHa 6yner xopoOmurthcs
H TpecKaTben. CHH3Y K IOCKe, BROJIL ee peb-
pa, npubeii nepeBsHHBIH OpycoK, BEHIIY-
CTHB €ro Ha fg—ZO MM H3-IOA JOCKH.
K npaBomy komily, TOXe CHH3y, npubGeit
OTPE30K LIHPOKOH MOCKM, HO Tak, YTOOHI
BOJIOKHA €€ pacCloJIarajuch He BIONb,
a nomnepek ocHoBHOH pnockn. Ilpubutrie
cHu3y 6pycok m oTpe3ok pockd Oynyr
YOEpXHBaThL BEPCTAYHYIO JOCKY Ha Kpaio
crona,

Ha 7nieBoM KOHIle JOCKH YKpEIM <JIa-
CTOYKMH XBOCT»—YNOPp QJI CTPOraHus
6pycxoB u nocok. OH npeacraniser coboii
nouteyxky mnuHOM npuMmepHo 200, mmpu-
Ho#i 150 M Tomuuuo#t 10-12 MM ¢ XJHHO-
06pa3HEIM BEIpe3OM. YKpeILiss 3TOT ynop,
LUIANKH reo3ficd WIH MIypynoB yTOIM No-
rny6xe, 4TOOKI HE MOBPEAMTH O HHX XKe-
ne3ky pybanka wim ¢yranka.

PsioM ¢ nacTOYKHHBIM XBOCTOM NPH-
BHHTH WM npubeil k BepcradHoé Oocke
elile OJIMH ynop— Ay crporanus pebep mo-
cok. Irot ynop—bpycok TBepao# nopoxn
IOpeBecHHBl, HampuMmep Oyka, nyba, cnu-
JeHHbI# Hauckock. Mexay HuM u pebpom
BEpCTayHO# Jaockd ofpasyercs KJIMHO-
obpa3HHIil IPOMEXYTOK, B KOTOPHii BCTa-
BJASIOT KoHell obpabaTeiBacMoO#t gockwm.
CHu3y focka OyleT ynepkKuBaThCH KDaeM
6pycka, BrICTynalomum H3-NojA BepCTav-
HOM JOCKH.

Ha ppyrom koHie BepcTauyHOM IOCKH,
oTcTynuB OT kpas Ha 120-150 mm, coenait
BEIpe3. B HeM Th1 6ynems 3akpennsaTs K-
HOM JIOCKY, KOraa norpeSyercs pacnwivTh
ee BJOJIb, IPOCTPOraTh €€ TOpPEell WIH 3a-
NMWIKTH WHILL B 3TOT BHIpE3 MOXHO Tak-
K€ 32)XKaTh JIBE IOL(EYKH, KOr[a WX HaI0
ckienth. Co CTOPOHBI, NPOTMBOMNONONKHON
BBIpE3y, npubelt oTpe3ok Opycka wid TOJN-
cToff fockd. JTO ynop, K KOTOPOMY T
6ynems npmwxumaTh 6pycoK, JOLIEYKY WK
¢daHepy, 4TO6GBI OTHIINTL KOHEIl, CBUCAIO-
Wi ¢ BepcTayHOH JOCKH.

Bepcragnylo JOCKY Thl MOXEIIs HCHONb-
30BaTh W JUIS CJIeCAapHbiX paboT, ecau Ha
3TO BpeMs Oynemns NpHMBEpPTHIBATE K Hel
HACTOJNILHEIE THCKM M OTPE30K YIIIOBOrO
Kesesa.



Pric. 123. BepctauHas nmocka

PABOYUI CTON

Jlis mopenky MeJNKux rnerajiel, cOopku,
MOHTaXa M HaJaXUBAHUS TBOMX KOH-
CTPyKuuii 1Bl Oypeulb  TOJIB3OBATBHCH
CBOMM IMHUCbMeHHBIM ctoJioM. Ho uToGBt
CTOJI He NOBPENUThb, caeyai HOCKY, KOro-
pyro Oymellb HaknaiblBaTb Ha HErO BO
Bpemsi paboTHL

Takast HOCK4, TOJIOXKEeHHasi Ha THCh-
MeHHBIH CTOJI, noka3ada Ha puc. 124. as
ee H310ToBJIeHUs 1oTpebyrores nucr da-
Hepbl TOJHHOH 4-6 MM H YeTeIpe nepe-
BAIHHBIX Opycka cedeHmneM mpHmMepHO 20 X
x25mMm. Tpu ©Opycka npubeil Bronw
niepeHero U GOKOBEIX Kpaep ¢aHeprl € Ta-
KUM pacyeToM, 4TOOB MeXIy HUMH TOYHO
BITUCHIBAJIACH KPBILKa CTOJia.- ITOl CTOpO-
HOM daHepy Oyrnemr Hak/j@JblBaTh Ha
croin. Yersepruiii 6pycok mnpubeil BIOJIBL
3anHero kpas ¢aHeprl, HO C Bepxueii CTo-
poHbL. Y 1e0f MONYYHICs LUMT, KOTOPBIA
Onaropaps Tpem HIXHUM Opyckam He Oy-
JeT Tiepeapuratecs 1o croiy. Bepxami
6pycok Oyner ciyXuTe OOPTHKOM

Ecm 1e1 Oynewrs 3aHUMATBLCS  MOH-
TaXHBIMK paboTaMM Ha G0NBLLIOM C10JI€e
TO cIeNiail LMTOK, KOTOPBIH MOXHO ObLIO
OBl MOJIOXKTL Ha YroJi crojia B aTtoM ciy-

qae cum3y K (¢anepe npubeil He Tpy, a [Bu
OrpaHW4HTENBHBIX OpycKka, @ OCTaBLLUHECS
JBa npubeil ¢ BepxHel CTOPOHBI (aHephbl.

I'oTOBBIM LUMT 3a4MCTH LUIKYPKOM, Npo-
1paBy MOPWIKOM M.IM PaCTBOPOM MapraH-
LIEBOKMCIOTO Kajius (MapraHiuosku), IO-
KpOH JIaKOM WM NOKPacb MacisiHOM Kpa-
ckoél B npaBoM 3aiHeM yrily MOHTAXHOIO
LIHTa YKpenu O1pe30K Y3KOH IOCKU € Tpe-
Ms IUTENnCeJIbHBIMH po3eTkamMu. Poserku
coednHM napasulensHo. Ilpu nomom co-
€JIMHUTEJILHOTO LLHYypa Thl OyIewb mon

Puc 124. Pabounii cion
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3
KJIoYaTh Po3eTKH Kk 3nekTpocetH. Ilo-
yemy TpH poserkn? [as ynobersa
HaJIAXHBAHHAA IPHMEMHHKOB, YCHJIHTENEH
H JOpyrux IpnbopoB, NHTAIOLIMXCH OT
TEKTPOCETH: OJHA—UIA EKTPONasybHMU-
Ka, BTOpas— Ul HCILITHIBAEMON KOH-
CTPYKLHY, TpeTbS— [UIA  HaCTOJBHOH
namme. JKenatenpHo, 4ToBH HiTENcenbHAS
pO3€eTKd, B KOTOPYIO Thl Oynerus Bx109arh
BUIKY LIHYpa 3JIEKTPOpacCIpeNeTHTENLHOM
KOJIOOKH, ObLta oDopynoBaHa ILIaBKMM
npenoxpaHuTeneM Ha 1ok 2-3 A. Ecium
cly4aifHO npon3oiner 3aMBIKaHHe
B NAsUTbHAKE HJIM MCIBLITHIBAEMOR KOH-
CTPYKIIHH, TO IEPErOpHT NpeNoXpaHuTesib
3TOH PO3ETKH, @ HE KBAapTHPHOM 3NIEKTPO-
CeTH.

HAVYHUCH INAATH

HajgexHOoCTh 3JIEKTPHYECKBX KOHTAKTOB
MeXy MPOBOAHHKAMH H NETAISMH W IIpo-
YHOCTh MOHTaXa B HEJIOM OIPEIeAOTCH
xauecTsoM maiiku. Hayuutbca Xopomwro
nasTb—TBOA NeEpBeiiiuas 3ajava.

OCHOBHbBIM HHCTPYMEHTOM JUIS NaiKH
CIyXHT MNasTbHHK—CTEPXEHh WIH KYCOK
KpacHOH MeIH, HarpeBaeMbli 1O TeMmmepa-
TYpH IUTaBjieHns npunos. KoHel CTepxkHs
3aluileH Hanonobme xnnHa—3TO pabodasn
4acTh, HJIH XKaJIO MasLTbHAKA. Paxuonrobu-
TEJTH NOJIL3YIOTCA EKTPHIECKHMH 13 STh-
HUKaMM CrepXeHb  3JEKTPHUYECKOro
NasibHUKa BCTABJIEH B METAJ/UIMYECKYIO
1Pybky. TpyOka obepHyra cmomod wmin
cTexsiorkanpio. IloBepx 3TOr0 M3OJIAINOH-
HOIrO CJIOS HaMOTaHAa HHXPOMOBas INPOBO-
JIOKa—3TO  HATrPEBaTENLHBIH  3J€EMEHT
nasuibHuka. CeBepXy OH 3alUMINEH CJIOEM
acfecra M MeTa/UIM4eCKHM KOXyxoM. Ha
Apyro# xoHen TpyOKu HacaxeHa [epeBsiH-
Has WIH IUlacTMaccoBas py4ka. Ilpm no-
MOLIM BWIKH Ha I[IHYpE, COEIMHEHHOM
C HarpesaTe/lbHBIM 3JIEMEHTOM, MAaSsTLHHUK
BKJIIOYAIOT B LITENCEIBHYIO PO3ETKY 3J1€K-
TPOCETH. OREKTPHYECKHH TOK packajiser
[IPOBOJIOKY, -@ INPOBOJIOKA OTHO3ET TEIUIO
MEIOHOMY CTEPXKHIO M HarpeBaer ero.

Haira npOMBIILIEHHOCTD BHIITYCKAaeT He-
CKOJILKO THIOB 3J1EKTPHYECKHX MasUIbHH-
KOB, PACCYHTAHHBIX B OCHOBHOM Ha Hanps-
xeHue 127 ¥ 220 B. 3Hauenue HanpsKeHAs,
Ha KOTOpOE PacCYHMTAH NASUTLHHK, ¥ MOIL-
HOCTb TOKA, NOTpebnseMas WM, BBOITAM-
NMOB2HBI HA €ro METAJUIHYECKOM KOXYXE.
Jly1ime, xoHewHoO, a rijlaBHoe Oe3omnacHee,
NOJIB30BATHCA nNasyibAWKOM Ttuna IICH
25-36B, CCIMTRHHMM HA HANpsOKEHHE
25-36 B. ﬁ% IUIA ero OmuTaHus norpebyer-
CA MOHEXaoUMH TpaHchopMaTop.
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Ha puc. 125 nokasausi ngse Haubonee
PaclpoCTpaHeHHblE KOHCTPYKIIHH 3JIEKTPH-
YeCKHX NasbHAKOB. QnuH M3 HuX (pHC.
125,a) wMeer mpa CMeHHBIX cTepxus: I-
ofpa3uwiii u nmpsMo#. Tlpu pabore B TpyG-
Ky HarpeBaTeIbHOro 3JIEMEHTa BCTaBIsIOT
TOT CTEPXeHb, KOTOphIM yInobOHee pabo-
TaTh. ¥ BTOpPOro nasibHeka (puc. 125,6)
CTEpXEHb INpsMOH M 6ojee TOHKHH ImO
CPABHERMIO C NEPBLIM, KOTOPHIH TOMKE
MOXHO 3aMeHsATh. Ho ocHOBHOE paznnyme
MeXIy DNaWIbHAKAMH 3aKII0Yaercs He
TOJIBKO B MX CTEPXHAX: MEPBLI NasILHUK
6onee mommunit (80-100 Br), ¥Mm mMoXxHO
NasATh MaCCHBHHIC AETallM M NaXe PEMOH-
THPOBaTh HeOONbILME XO3NHCTBEHHO-OBI-
TOBBIC BCILH; BTOPOH Mas/IbHHK MeEHee
MotHbi (3540 BT) ¥ npeaHa3HayeH B Oc-
HOBHOM U PaJHOMOHTaXa.

XKenareqbHO; KOHEYHO, WMeTh J1Ba
nasgubHHKa pa3HeIX  MomHocreil.  Oc-
HOBHBIM Xe€ OyZeT 3/eKTponasibHUK MOLL-
HOCTBIO 3540 Br. Ho Takoif mnasibHEK
Hejb3sl CYMTATb YHHBEPCANbHRIM IS pa-
IHOMOHTaxa. CpaBHHTEIBLHO TOJICTHIM
XKaJIOM He BCerja MOXHO «1obpaTbes» IO
moboi Touks MorTaxa. Ero xano, xpome
TOTrO, HMEET CIIHUIKOM BRICOKYIO TeMIepa-
TYpY, ONacHyIo JUIS Naiky MEJIKHX pagHo-
Jetaye#l, BLIBOJIOB ManorabapuTHeIX Tpas-
3UCTOPOB, HHTCTPAJIBHBIX  MHKPOCKEM.
B TakuMx ciydasx DOJb3yHCH HacaIkoR
(puc. 125,8)— cnupanbio U3 NyXeHOH Men-
HOH TIPOBQUIOKH JHaMETpoM 1,52 MM,
HaJlleBacMOM Ha Xao nasuibHuka. Ilaiiky
MEJIKHX eTajieH OCYNIECTBIMIOT KOBYHKOM
HacCaJKH, HarpeBaeMoON CTEPXHEM Masib-’
HHKa.

Prc. 125. DnexTpuueckre HASILHEKE H Hacajaka
Ans na#kH MeJKHX pagHojeranei



Jns naiiku HykHbI elle npuno# u ¢uiroc.

ITpunosamu Ha3pIBAIOT JNErKOILUIABKUE Me-
TaJUIMYeCKHE CIUIaBhi, C IIOMOIIBIO KO-
TOpHIX NpOBOASAT {lafixy. UHoraa mna naii-
KH NIpUMEHOT 4ucToe onoBo. OnoBsHHasA
majo4yka HMeEeT CBeTNylo cepebpHucro-ma-
TOBY10 NOBEPXHOCTh M IpH H3rube HIH
okaTHM IUtockorybuamu Xpycrur. Ho wum-
CTO€ OJIOBO CPaBHMTEIIBHO JOpPOro, Noaro-
My NPHMEHSIOT €ro TONbKO [UJIA 3aJyXH-
BaHHA ¥ Naik| nmocynbl, NpefHa3HaYeHHOM
JUIA NpUIOTOBJIEHHS M XpaHEHHUS ITHIIIH.
Jna pagHOMOHTaxa OOBIYHO HCIIONBLIYIOT
OJIOBSHHO-CBMHIOBLIe npunon IMOC-40
wm I1IOC-61, npencrasnszomue coboit
crnaB onosa ¥ cBuHua. I{udprr B Mapkax
NPHNOEB YKa3hIBAIOT NPOLEHTHOE COAEp-
kaHue B HHX onosa. B npunoe ITOC-61,
HATIpHMEDP, cofepxHTca 399, CcBHHNA
u 619 onosa. C Buay NPHIOH NOXOXH Ha
9HCTOE ONOBO, HO MeHee CBeTNhle-Ma-
TOBBIC.

YeMm bonbllie B NPHIIOE CBHHIIA, TEM OH
teMHee. OAHAKO NO NPOYHOCTH CHa#KH
OJIOBSHHO-CBHHIOBHIH NPHNOH HE yCTynaeT
gycToMy onoBy. IlnaBHTCH OH NpH TEMne-
patype 180-200°C. ¥ nobHee nonb3opaThcs
KyCOYKOM IIPHIIOA B BHJE NATOYKH.

Qdawcamu Ha3pBAIOT BElIECTBA, KO-
TOpHIE IPHMEHSIOT A8 TOro, 4robsl noa-
roTOBJIEHHbIEe K Naiike Mecra Aeraneif WiIH
NIPOBOJHHKOB He OKHCISUIHCh BO BpEMs
nporpeBa MX mnasibHHROM. bes dmoca
npuno#t He Oymer «npHIMNaTL» K MOBEpX-
HOCTH MeTajlia.

®dnochl 6piBaOT pa3Hbie. B MacTepckux,
HanpuMep, rile peMOHTHPYIOT MeTaslidye-
CKYIO MOCYIy M ApPYro# nOMalllHBi HHBEH-
Tapb, NPMMEHSIOT «NAUTBHYIO KHCIOTY».
310 pacTBOp IMHKa B CONSHOH KHCIOTE.
Jns MOHTaxa paauoanmapaTypnl TakoR
¢droc CoBepIlEHHO He NPHIOfeH, TaK Kak
[IpX NIPAXOCHOBEHMH K HEMY NasyibHUKA OH
pa3bpBI3THBAETCA, 3arpf3HAET MOHTRX
M CO BpEMEHEM pa3pyliaeT COeIMHEHHS,
Menkue getanu. Jlaxe HeOonbllas Kaneib-
Ka KHMCJIOTHI, [IONaBIllaf Ha TOHKHH obMo-
TOYHBIA NIIPOBOR, Yepe3 KOPOTKHH mpome-
KYTOK BPEMEHH palbeJaeT €ro.

Jna pagHoMoHTaXa IPHIOAHBI TOJIBKO
Takve (UIIOCH, B KOTOpHIX COBEPLIEHHO
Her KMcJIOTHL. OHMM H3 TakeX (hrocos
ssnserca kanudons. Ecny nafixa npowsso-
OWTCH B JIETKOJOCTYIHEIX MECTaX, HCIOIb-~
3ytoT KaHHGOIL B Kycodkax. B Tex xke ciy-
yasx, KOraa TpyaHo mobpaThcs OO AeTamH
C KyCO4kOM KaHHGOIM, HCIONB3YIOT TIy-
CTOH pacTBOp kaHHGONH B CIHPTE HIM
anerone. Yro6wl kaHudons xopomo pac-
TBOpHJIACh, €€ HyXHO pa3MejbpdaTs B IO-
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pomok. Tak kak CIHPT WIH aleToH Oni-
CTpO yleTyuMBaloTcs, Tako# ¢uoc cre-
AyeT XpaHHUTh B Iy3bIpbKe H C NPHUTEPTOH
npo6koif, HanpuMep wu3-NoA OIEKOJIOHA.
Cnupro-xasudonsnsiii  ¢paoc HasOcH Ha
CNaypaeMbie MECTa NP AOMOIIM TOHKOM
NAJIOYKHA WM KHCTOYKH.

PexomeHnyro [UIs nassibHHKA CAEIaTh
NOZCTaBKy, a NpHnoit M xanudons nep-
*aTh B BaHOYKe H3 a;toMuHuA (puc. 126).
3Ty npocThie NpHcnocobneHus Co3ganyT
onpenenennsle  ynobcrtea B pabore,
a nasabHEK, Npunoi m kxanudons Oynyr
COZlepXaThCsl B HCTOTE.

VYMeHue XOpOIIO NasTh—CBOEro poia
HMCKYCCTBO, KOTOpOE AaeTcd He cpaly, a
B pesynbrare HexOoTOpoH npakTaku. Cek-
peT mpovHOM W KpAacHBOM Naiku 3akiiro-
YaeTCH B aKKypaTHOCTH M YMCTOTE: €CIH
IUIOXO 3a4HIIEHbI IIPOBOJHHKH, 3arpA3HEH,
HENOIpeT HIIM NMeperpeT NasyibHAK, HAKOT-
Jia He TONy4HTCA Xopoineit naiku. Heno-
CTaTOYHO rOpsdui NasILHHK NpeBpaliaer
IIPHIION B KalIMIy, KOTOpPOH NasTh HEJIb3s.
IlpusHakoM  QOCTaTOYHOrO  MpOrpesa
NasUILHAKA ABJIAIOTCH BCKHNAHHE KaHHGO-
M ¥ oOmJIbHOE BhUIEJICHHWE Napa IpH CO-
NpPAKOCHOBEHHH ee ¢ mnasutbHukoM. Hop-
MaJbHO HArpeTOe Xajo MasihbHHKA XOpO-
IO IUIaBHT NpMIOH M He NOKpbIBAETCH
OKaJHHOM.

Pabounii koHel nNasIbHUKA JOJDKEH
OuITh Bcerga ropfA4Y¥M K XOPOLIO 3ajy-
EH— [IOKPRIT TOHKHM ClI0eM NpHnos. 3a-
NYXHBAXOT NasIbHUK TaK: €ro palorpe-
BAIOT, 3aYHIIAIOT XAJ0 HANWILHHKOM MM
HaxjayHod Oymaroif, onyckaroT B KaHH-
¢oNnsL ¥ NpUKACAIOTCH MM K KYCOYKY IIpH-
nos. Ilocne aroro xamo O6micTpo TpyT
O JepeBo, 4TOOHI BCA erd NMOBEPXHOCTH IO-
KpEIBA1ach TOHKHM cnoeM npunos. Ecnu
NIPUO# He NPUCTAET Jaxe K XOpOILO Mpo-
IPETOMY XAy, €r0 HYXHO elle pa3 3a4ym-
CTHTH M BHOBb 3aJIyIHTh.

IMTasnbHUK MOXHO CYMTaTh XOPOILO 3a-
JIyXeHHBIM TOrAa, KOrja ajo paBHOMep-
HO TOKPEITO CJIOEM IIpHIOA U C €r0 KOHYH-
Ka NpH HarpeBe CBHCAET KalelbKa NPHIIOA.
Paboumit xoHen mnoboro nasibHAKA CO
BpEMEHEM «BBIrOpaeT», Ha HeM obpasyror-
CA yriny6nenus—pakoBHHsl. IlpHaats emy
NMpaBsWIbHy:o (GOpMy MOXHO HAaNWIbHH-

'Puc. 126. Hopactaska And nasibLHUKA
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koM. Haubonee npasunvhas W ynoGnas
¢opma paboueit yacTH nasUibHUKa NOKa3a-
Ha Ha puc. 127.

Mecta npoBopgHHKOB MM aeravief,
npefHa3Ha4YeHHblE Jis Chadiku, JOMMKHbLI
ObITL 3auMIlleHb] 10 Oylecka u 3aJIyXKEHbL.
Ilaiika 6e3 3anyxuBaHus OTHUMAaeT OOIb-
lile BpEMEHH M MEHee HaJleXxHa. 3any)xuBa-
HUe NpOBOJIHUKOB YynoOHee nenarh Tak:
3aYMLIEHHbIM NPOBO/THUKOM KOCHYTHCSl Ka-
HUGOIH U XOPOIIO NPOTPeTh €ro NasulbHU-
koM (puc. 128). Kanudonb, pacrnasnsscs,
NOKpBbIBAET  IOBEPXHOCTb  IPOBOJHUKA,
M npumnoll, uMerolwiics Ha nasUIbHUKE,
pacTekaercs no Hemy. [lopopaumsas npo-
BOJIHHK M Me/UIEHHO Iepe/IBUras 1o Hemy
%Kaso INasuTbHUKA, JIETKO NOOHUTBCA paBHO-
MEPHOTO OKPLITHS MOBEPXHOCTH IIPOBON-
HUKa TOHKUM crnoeMm npunos. Ecnu npu
naiike Oynelnb UCMONbL30BATh XUIAKHH Ka-
HubonbHbIl Qimoc, cMauupail 3anyXxXusae-
My10 E€Talb 3THM (IIOCOM IPHM MOMOLLH
NIOYKM MU KUCTOYKM, a 3aTeM IIporpe-
Bail neTank NasUIbBHUKOM [0 TeX Nop, NoKa
NPUIIOM He pacTedeTcs IO €ro INOBEPXHO-
CTH.

Ytobbl crnasTh 3ajly)eHHble NPOBOTHH-
K HJIM IETAJIH, MX HaJo IUIOTHO NPMXKaThb
JAPYr K PYyTY U K MECTY MX CONPUKOCHOBE-
HUS TNPWIOKUTHh MasUIbBHUK C KarnesJbKoi
npunosi, nopucarollieii Ha xane. Kak Tonb-
KO MECTO NaiiKu Mporpeercs, npunoi pac-
TeyeTC M 3alOJIHUT NPOMEXYTOK MEXIY
neransMu IliaBHbIM JBHKEHHEM MasUTb-
HUKa PaBHOMEPHO pacnpefie/i NpHIoi no
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Puc. 127. Paboumii koHen kajia HNasUILHHKA
(cleBa—npapUNBHO 3aTOYEHHBIH, CrpaBa—BbIro-
pesLmii)

Puc. 128. 3amyxuBaHue NpOBOAHHKA
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BCEMY MeCTy Chaliki, @ HU3JMIIeK yNaau
TeM Xe MNasUTbHUKOM—NpHIoil ObiCTpo 3a-
TBEpNEET K TMPOYHO CKPENUT JIeTAIH.
OueHb BaxHo, 4TOOB! CHasHHbIE NETATH
nocjie ynajieHus nasiibHUKa HE CIBUTATHCH
C MecTa, I0Ka He 3aTseprieeT NMpHUIOH, HHa-
ye nafika Oyner HenpouHORH.

Ecnu HeBO3IMOXKHO 3aJ1yIUMTh NOBEPXHO-
CTH CrauBaeMbIX Nerajeil pa3nejbHO, HX
HaJl0 IUIOTHO NpMXaTh, CMa3aTh MECTO CO-
NPUKOCHOBEHUS XHJKUM KaHM(POJIBHBIM
¢mocoM (WM INOJIHECTH K HEMY KyCO4eK
KaHU(pOJM) ¥ OporpeTh NasnbHUKOM, Mpej-
BApPUTENLHO B3fB Ha Hero npunoii [Ipo-
rpeeail nerand no Tex IOP, MOKa IPUIOH
He pacTedeTcsi IO BCEMY MeCTY crhaiiku.

3anoMHu: xopoweii naiikoii MOWCHO cuu-
mamp MaKy, npu Komopoii npunoii aemcum
HE KOMKOM, Q@ MOHKUM Ca0em obaueaem me-
cmo haiiku €O 6cex CMOPOH.

Hauunsaroriue, erlie He MMelOILME ONBITA
pandomobuTeNnn MHOT[A CTApaloTCH «3a-
Mas3plBaTh» MECTO Ialiku mpunoem, a no-
TOM YIUBJIAIOTCS, NOYeMYy He IOJyHaeTcs
NpOYHOTO COEAUHEHUsl, XOTH IPUIOS HU3-
pacxonosano MHoro. MckycctBo xopoiieit
naiiky 3aKioyaercs B TOM, YTOObl Mpose-
CTHM Maiiky npH MajJlOM pacxofie IPHUIION.
A 3TO [OCTHMraeTcsi MpU XOPOLLUO MNporpe-
TOM M 3aJ1y)XXE€HHOM HasuibHMKe. Tonbko
npd 3THX YCIoBUsX mNalika mnony4aercs
Npo4HOH, aKKypaTHOH M KpacCHBOIL

VYyTH: napbl KaHUQOJK NEHCTBYIOT Ha
C/IM3UCThle OOOJIOYKH IJIa3 M HOCOTJIOTKH,
MO3TOMY NafATh HY)XHO B NMPOBETPHUBAEMOM
nomerlenud. Eine Jtyyille, ecnu BO BpeMsi
nadiky Ha pabotueM Mmecrte OyneT BeHTHIS-
TOP.

O HEKOTOPHIX MATEPHAJIAX
U ITPMEMAX MOHTAXA

KauecTso paboThl NpHEMHHKA, YCHIHTEJsl
MM NPYTOro paadOTEXHUYECKOTO YCTPOii-
CTBa BO MHOI'OM 3aBMCHUT OT pallHOHAJIb-
HOCTH pa3MelleHus NieTalell ¥ nNpoYHOCTH
HX MoOHTaxa. OCHOBHBIE NETANH JIOJKHDI
pacrionaraTbCsi TakK, 4YTOObl COENUHM-
TeJlbHbIE IMMPOBOJIHMKKM OBUIM IO BO3MOX-
HOCTH KOPOTKMMH M HE IIepeCceKasluCh.
MonTax noimxkeH ObITh KECTKHM, YTOOLI
NpeynpeuTh CiiydaifHble COeIMHEHUS Me-
KOy NETANSNMH B NPOBOJIHUKAME, KOTOpbIE
MOI'YT NOSIBUTHLCS MPU TOJYKAX M BCTPAXH-
panun. Kpome 7T0ro, MOHTaX JOJIKEH
ObITb KOMIIaKTHBLIM, YNOOHBIM JUISL NpO-
BEpKH, 3aMeHBbl NneTayiell M, KOHEYHO, Kpa-
CHBBIM.

OcHoBoii, kak Obl QyHIaMEHTOM pauo-
TEXHUYECKMX YCTPOHCTB HIH HNpHOOPOB



CIIyXaT TUIOCKHE MAaHeNH WM GAHEIH B BU-
Ie sudKoB -1accy. Kak miiockiie nasens,
Tak ¥ waccH MoryT OpiTh $aHepHbIMHY, 1O-
LIATBIM#, METAJUTHYECKUMHY, U3 JIUCTOBOTO
oprajifra, njaacTMaccOBbIMH WM KOMOH-
HHUPOBaHHBIMH U3 Ppa3HblX MaTEepHAJIOB.
Ecnu naens ¢arepHas, gomaras Wil op-
TrajMTOBas, TO HaJ0 no3aboTUThCA O TOM,
yTobpl OHa ©ObUI2 OOCTATOYHO XOPOLIMM
mongaTopoM. OHa He JOJDKHA BIHTLIBATH
BJIArY — OTCBIPEBILIAA TIAHEJb MOXET ObITh
TMPHYUHON yTeYKH TOKa M, CJIEIOBATENBHO,
orkasa B pabore pamuoannapara. Yrobbl
3TOrO He CIydiyioch, daHepy, npexae YeM
Ienarb U3 Hee MaHEJIb MJM WLI1accH, XOpo-
LIEHEKO BBLICYLIH, HATpH CO BCEX CTOPOH
PACILIaBJIEHHBIM NapaduHOM I BOCKOM
MJI NOKpO#l OOMH-IIBA pa3a CNUPTOBLIM
M MacifHpM J1akoM. O6paboranuble
TakuM cnocoboM matepuansl He OymyT
BIUTHIBATL BIIary, Aa U BHELIHHMH BHAO OC-
HOBaHUsi PaJHOKOHCTPYKIMY, CHEIAHHOTO
u3 Hux, Oyner Gosiee ONMPSTHRIM.

Tonkas danepa ynobHa s 06paboTky,
HO CAENIaHHBIE U3 Hee MaHenb WIM LIAcCH
OynoyT HenpouHbMH. JIyviie Bcero nomoit-
JIeT Xopolio mpokiecHHas OepesoBas da-
Hepa TOMUMHOM 4-6 mMm. CrpouTenbHas
¢anepa xyxe, Tak Kak oHa Ipu obpaborke
4YaCcTO PpacClavBacTCsl, TPECKACICH, HMMEET
HepoBHOCcTH. Eciin Her dasepn Tpebyemoit
TOJNLMHL], TAHEJb MOXHO CKJIEUTh M3
IBYX KyCckoB Ooryiee TOHKOM ¢aHephl.
CwienBaemblie KycKu (aHeppl Cylin MNop
Ipy30M, MHa4Ye OHM MOIyT NOKOpOOHTECH
Wi BoolIlle HE CKJIEHTHCSL

Jluctopo#t merann cnoxnee B obpaGor-
Ke, 0cOOEHHO B OOMAIHUX YCJIOBHSIX. 3310
MaHeIH ¥ WIAcCH, CAETAHHBIE U3 HEro, JyY-
e danepsrx. 1 He TONBKO MOTOMY, YTO
OHY TipoYHee. MeTamn cnyxuT 3KpaHoM,
YCTpaHAIOIMM Tapa3suTHLIE B3aMMOCBA3H
MEXJIy OTAENILHBIMM AETAJIAMH M LENnsMU
Ye€pe3 MAarHUTHBIE M 3IIEKTPHUYECKHE TOJIs,
YTO BO MHOTHMX CJIy4asix siBIsieTcs oOsiza-
TEJIBHBIM ~ TEXHMHECKHM  TpeGOBaHMeM,
H HCTIONIBb3YETCsl B Ka4YECTBE 3a3€MIIEHHOIO
NPOBOAHIKE, YTO yNpoIaeT MoHTa). [lins
METAJUIMYECKOrO 1IACCH JIy4IUE€ BCETO MC-
TMOJIL30BATh JINCTOBOH amFOMuMHMH TOJHLu-
Ho# 1,52 mM. Bpipesath 3aroToBKy M H30-
THYTb LIACCH MJIM CKJIENarh €ro M3 Mooc,
MPOCBEPIIMTL B HEM OTBEPCTHS MOXHO
B LIKOJIBHEIX MacCTEPCKUX, 8 OKOHYATEJILHO
obpaborarh waccu moma.

Ho, ucnonesyss METaJUTHHMECKOE LIACCH
AWIHM TaHenb, OyOb OYEHb BHUMATE/IbHEIM
NpH MOHTa)e: BCE OETany, NPOBOJHHUKHU
M IEKTPHYECKHE TIENH, KOTOpBIE MO CXeMe
HE 333eMJIAIOTCH, [OJDKHBl OBbITH CamMBIM

B

TIIATENbHHM 06pa3oM H30JMPOBAaHBl OT
LLIACCH.

Jlis naHenel 1 MOHTAaXHBIX TJIAT TPaH-
3UCTOPHBIX TPHEMHUKOB, yCIUIMTENEH, H3-
MEpHTENbHBIX Tpubopor pamuonoburenn
HCTIOJIb3YIOT JIMCTOBOM TE€THHAKC, CTEKJO-
TEKCTOJIMT MJTH OpraHidecKoe CTEKJIO TOJI-
nwHok 1,5-3 MM, 3TH MaTepHasl—XOpo-
e u3onaToppl. OHu nerko obpabartel-
BalOTCs, a J[O€Tajiy, COEJIAHHBIE M3 HUX,
BCEIa BHINISLAAT ONpsTHO. BEIpe3arh 3a-
TOTOBKHM TaHEJN€il, MOHTaXHbIX IU1AT KM
KAaKHX-TO MHBIX Aeraneil u3 JIHCTOBBIX Ma-
TepHayioB TOJILMHOH 1o 4-5 MM Jydiue
BCErO C MOMOIBIO HOXa-pe3aka, COeJiaH-
HOTO M3 HOXOBOYHOro mnoyiortHa. KoHen
oTpe3ka noJsyiotHa uuHo# 130-140 MM 3a-
TOYH Ha TOYMIbHOM CTaHke no dopme, no-
Ka3aHHOH Ha pHc. 129, a pyuKy Taxoro pe-
3axka 06epHH HECKOJILKMMH CJIOSIMH H30JIs-
LIMOHHOM JieHTh! (4TOOBI BO BpeMsi paGoThl
He TIONOPTUTH PYKY). Yros pexyei da-
CTH JIOJDKeH cocTaBiaATh 30-35° u no ww-
puHe. ObITh paBHBIM TOJILWHE NOJIOTHA.

Ionb3yiics pezaxoM Tax. JIMCT rervHak-
ca WIH ADPYrorc Marepuana NoJIOKH Ha
cron unu d¢asepy € poBHOH mnoBepx-
HOCTBIO, HAJIOXH HAa HETQ METAJLTHYECKYFO
JHMHEHKYy ¥ MO Heil, CHUMas CTPYKKy 3a
CTpYXKOii, Hafpe3ail Mateprall NPYMEPHO
JI0 MOJIOBMHB] €0 TOJLKHLL 3aT€eM TOYHO
TaK K€ HAApEXb MaTepHall ¢ OpPyroiél cro-
POHBI ¥ pa3JiOMM MO JIMHUM pa3pe3a. Eciu
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Puc. 129. Hox-pe3ax (a), monb3obanne uM (6)
u rubxa yucroBoro merasa (B)
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Hajape3nl ¢ O0EeMX CTOPOH COBNAJaroT, TO
_ TOpENl 3arOTOBKH JIETAIM TIOCIIE ONWIOBKH
HAITWIBHAKOM TOJYYHTCH POBHBIM.

Pasmeuas Oymoymiyro 3aroToBKy, Y4HTBI-
Ball wupuyy paboded wacTd pe3axa.

Takoii pesax nosanoburcs Tebe M NpH
rHOKe JIHCTOBOTO AJIOMHHHS HWIH IIopa-
momuHMs. Jleno B TOM, 4YTO NONYYHTH
IIPAMOH pOBHBIH YroJl COrHyTOro Merasula
HE TaK-TO TPOCTO, JaxXe€ 3aXKHMas €ro
B THCKax MEXIy JBYMS CT&JIBHBEIMH
nIacTHHaMH W yroidkame. MHoe neno,
ecli ITOT MaTepHas OyneT npeasapHTeIb-
HO TNPOpe3aH NO JIMHHH CrHba NpHMEpPHO
Ha TPETh HIH NOJIOBHHY €r0 TOJIIHHBI
(puc. 129,8). B 3TOM Cly4Yae yros B Mecre
n3fuba oBA3ATENHHO TNOSYYHTCH POBHEIM
H NPAMBIM.

PacckasbiBag 00 YCTpOHCTBE NpPHEMHH-
KOB, yCHMTeNeH WM Ipyrmx npubopos,
s He Beerna Oyy ykasblBaTh pa3Mepsl MX
MOHTAXHBIX IUTaT, MaHeJeH HIH 1acCH.
ITogemy? Jla noToMy, 4TO HE [UIA KaxAO-
Io CJIy4as MOXET NOJIOHTH OOHH W TOT XK€
COBET. MHOroe 3aBHCHT OT KOHCTPYKIHH
1 rabapHToB HMelOIMXCH aeranied. Ilo-
3TOMy [peXJe H¥eM CAenaTb 3aroTOBKY,
noabepn Bce HEOOXOIMMBIE NETAJH, pac-
MOJIOKH MX Ha JUcTe OyMarH B peKOMEH-
JyeMOM TNOPSIKE M YTOYHM Oynyluue pas-
MEpEl MOHTaxHOH 1uiaTel. CTpeMHTBCH
K YMEHBLIEHHIO IUIAThl MJIM 1IACCH HE
HaJ0o—Ha MAJIEHBKOH IUIOIIAA¥ MOHTaX
JlenaThs TpyJHHee.

Crienas niaTy WIH I1AaCCH, pa3MECTH Ha
HUX J€ETaJM, HaMETh MeCTa BCeX Heobxo-
IMMBIX OTBEPCTHH. OKOHYATeNBRYIO pa3-
METKY OTBEPCTHH [ejlal C FIOMOIIBKO JIH-
HelkH WM nMpKyns. JlmameTpel oTBEpCTHH
JODKHBI OBITb TakKMMH, 4YTOOH I€TAJIH
MPOYHO OEPXAJHCh B HUX. J[I1 MOHTaxa
HCIOJIB3YIOT FOJIBIH HJIM M30JIMPOBAHHLIH,
JIyX€HbIH HIM NOCCpeOPEHHBIH MeaHbIH
npoBox TomuuHOH 0,8-1,5 MM. Taxko#
IIPOBOJ XOPOIUO ITPOBOAHT 3JIEKTPHYECKHHA
TOK, 2 MOHTa)K, BBINOJHEHHBIH MM, Oynmer
MPOYHBIM.

Ilpenna’sageHHbl UIS MOHTaXa IIpO-
‘BOJI HAJIO BHINPAMHTL. [ 3TOro oTpe3ok
npoBojia UMHOH 1,52 M 3aXMH OJHHM
KOHIIOM B THCKAX WM NPHKPYTH K KaKo-
My-JHOO TpeIMeTy H CHIBHO NOTSHH 33
IpYToif KOHEL|, 3aXBaTHB €ro IUIOCKorybra-
MH. [IpOBOJ HEMHOIO BBITSHETCH M CTAHET
npsMeiM. OT Hero Thl Oynemns Kycayxamm
OTKYCHIBATh HYXHOH [UIMHBI COEIHHH-
TeIbHblE NpPOBONHHYKK. Bee co¢muuenns
THIaTeJLHO NponauBaid. B mecrax Bp3-
MOXHEBIX 3aMBIKAHHH MEXIy NpPOBOAaMH
HaneBall Ha HHMX DE3UHOBBIE, NOJMBHHMI-
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XJIOPHAHBIE HIH JpYIrde H30JIALHOHHDIE
TpyOkH 1HGO - o6MaThiBali HX Ha 3ITHX
Y4aCTKax H3OJAIMOHHOM JIEHTOM.

B marasmsax, TOpryimomux paidojera-
JIAMH, UMEIOTCH HAOOpBl MOHTAXHBIX Ma-
TepHayioB. B HHX BXOAST MOHTaXHBI€ IpO-
BOA Pa3IMYHBEIX MAapOK M H3OJIALHOHHBIE
Tpybouxn. Coperyio ¥ Tebe NoIb3OBATHCH
3THMH Habopammu.

Ilpn MOHTaxe, BO BpEMS HCIOLITAHHSA
H HaJIaXHBAaHUS allNapaTypPsl 9aCTO NPHXO-
IATCH CNAaMBaTh M PacHauBaTh MPOBOJHH-
KH, 3aMCHSTh OJHY J[efalb IOpPyroh. 31O
BCerjla Haf0 YYHTHIBATh, IPHMEHAS B KaX-
JoM ciywae Haubosiee ynoOGHLIE mpHeMBI
MoHTaxa. HekoTophle M3 HHMX NOKa3aHbi
Ha puC. 130. Ecnd HyXHO CpacTMTh [Ba
NPAMOJIHHEHHBIX TNPOBOJHMKA, HX KOHLBbI
MOXHO HE CKpPYYHBaTh, @ JIHIUb CJIOXHTb
BMECTE Tak, YTOOBI WX IOBEPXHOCTH CO-
NpHKacaJIiCh Ha [UTHHE He MeHee 6-8 MM
H cnasTek. Korja %e Hajo COeIMHKTH NpO-
BOAHHKH TOX NpAMBIM YIJIOM, KOHEN
OZHOIO NMPOBOAHHKA MOXHO COrHYTh, IIpH-
XKaTk K JAPYroMy NpPOBOJHHKY H B TaKOM
BuIe cnastes MX. He pexomeHayro -cnam-
BaThk HECKOJILKO NPOBOJAHUKOB HJIH JeTa-
Jiei B oflHOHM Touke. B 3TOM Ciyuae mpu
HEOOXOIMMOCTH yfiaJleHHst OAHOTO K3 Ipo-
BOJHHKOB HJUIM JIETaiH Hew30exXHO pacchl-
IUIETCH BECH y3€J CHaikm. ,

A eCIH YCIIOBHS MOHTaXa JMKTYIOT He-
0OXOOMMOCTL COE/THHEHHS HECKOJILKHX JIe-
TaseH B omHOR Towke? B Takmx ciayuyasx
HajaO HCIOJIb30BATh MOHTAXHBIE CTOHKH.
IpocTeiiueif MOHTaXHOR CTOMKOM MOXeET
CITyXHTh, HAalPEMEpP, OTPE30K KapaHIJalua
(puc. 131,a). 3aToueHHYIO 4acTh KapaHaa-
a OTNAJIH, 8 TPHPEIb YAaTH —HOIYYHTCH
CTOHKAa C OTBEPCTHEM, B KOTOPOE MOXHO
BBEPHYTh BHHT WIM wrypyn. OJIHEM KOH-
LIOM Kpenmd €€ K InaHenu HiIH waccd. Ha
JpYTOM KOHIE YKPEIH BHHTOM «3BE€37109-
Xy», BRIp€3aHHyIO M3 XecTH. K 31O 3BE3-
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Puc. 130. Crioco6b! coeavHEHHs NPOBOLHHKOB
H petanel maikoit
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Puc. 131. CamopenbHBIE MOHTaXHas CTOMKa (a)
¥ MOMTaXHasl niaHka (6)

J104KE M NpUnavpail OpoOBOAHUKY H OETAH
pPaHOKOHCTPYKLHUU.

YeM crnoxHee KOHCTPYKIHs, TeM Gonb-
ue B Hefl pE3UCTOPOB H KOHAEHCATOPOB.
OOBbIMHO OHM HE MOTYT OBITH TIPHIASHBI
HENOCPEACTBEHHO K APYTHM, NMpOYHO 3a-
KpeIIEHHLIM fieTansMm. B Takux criydasx
HAaf0 INpuberarb K MOHTAXHLIM ILIaH-
KaM TINIaCTHMHAM M3 M3OJISIIMOHHOTO Marte-
pHana ¢ KOHTAaKTHHMH JIENECTKAMH, K KO-
TOPbIM NPHUNAURAIOT AETATH, MPOBOAHUKH.

IlpocTyio €aMOAEIBHYIO MOHTAXHYIO
niuaHkKy Tw Byauiub Ha puc. 131,6. Ee oc-
HOBAaHHEM CIYXaT JIB€ MIACTHHBI, BRIpE-
3aHHBIE M3 JIICTOBOTO TETHHAKCA MM TeK-
cronura. B kpaiHeM cioyuyae HX MOXKHO
cienarb u3 IJIOTHOTO KaproHa uiv da-
HEpL], IpeIBAPUTENIEHO NPUBAPUB HX B FO-
psiueM TapadHHE MWIH MPOMUTAB IAKOM,
910DBl OHH CTANH XOpOLIMMH H3ONSTOpa-
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Puc. 132. MoHTax neraneif Ha Iununbkax (npo-
BOJIOYHBIX CTO#Kax) u npucnocobnenne nns 3a-
OpeCCOBKH  LIMUIIEK

MH. KOHTaKTHBIE TIENECTKH, BHIPE3AHHBLIC
M3 XKECTH, NIATYHH WM CHEJIAHHbIE U3 MeEJ-
HOll npOBONIOKM TONLUHHOM 1,5-2 Mm,
YNEPXUBAIOTC B OTBEPCTHAX, NpoOcBep-
JICHHbIX B BepxHe# 1iacruHe. Ilnacrunbl
CKIIafLIBAIOT M MPHUBUHYUBAIOT HENOCpEN-
CTBEHHO K MaHe/lu WK KpensT Ha croiikax.
PaizMepnl MOHTa)HBIX IUIAHOK U 4YHCIO
KOHTAKTHBIX JIEECTKOB Ha HHX ONpefae-
nsroTcs rabapurtaMud H 9HCIOM MOHTH-
PYEMBIX Ha HUX J€Taseil.

JleTamu TpaH3UCTOPHBIX KOHCTPYKLIMit
MOHTHUpPYIOT OOBIYHO HA MAHENsX W3 JiH-
CTOBOTO TEeTHHAKCA MM CTEKJIOTEKCTOJH-
T4, 4 B Ka4eCTBe OMOPHLIX TOYEK HeTaieii
HUCNOJNIB3YIOT  NpPOBOJIOYHBIE  «LLINMIBLKU»
WIHM IYCTOTENbIE 3aKJENKH (MUCTOHRI). Je-
Tald pasMeLIaroT € OMHON CTOpOHEI naHe-
Y, a COEUHSIIOT UX MEXay coboH ¢ apy-
roii cropoHbl mnaHead. Takue MnaHenu
C OeTansiMi, CMOHTHPOBAHHBIMH Ha HHX,
HA3bIBAIOT MOHTAXHBIMH MJIATAMM.

Mownrax Ha umunbkax (puc. 132,a) ne-
naroT TaK. OTpe3K MEIHOH JIYKEHOM WM
nocepebpeHHOH MNPOBOJNIOKM  [HAMETPOM
1- 1,5 m pnunol 8-10 MM 3anpeccoBbIBatOT
B Inare TakK, 4YTo0bl € TOH CTOpPOHBI
niaikl, rae OynyT merand, OHH BBICTYNAJIH
Ha 4-5 MM, a ¢ npyroil Ha 2-3 Mm. UTo6b
LIMUILKY He 60nTanucy, OTBEPCTHS B IUIa-
T€ AON*Hb] OBITH 4yTh MEHBbILIE AHaMETpa
IIIKIEK, a WINMWILKY B CpenHeil 4acTu 4yTh
CIUTIOCHYTHI YaapoM Monorka. [ias 3a-
NPECCOBKH IIINWIEK HCNONb3YIOT ONpar-
KY - CTanbHOM CTEpXeHb C HANpaBlAIOLIHUM
OTBEpCTHEM IOJ LIIMIBKY, [POCBEp-
neHHHM ¢ Topma (puc. 132,6). C no-
MOILIBIO TAKOTO MPUCIOCOONEHHS IINMMIIbKY
MOMXHO HANpABUTH B OTBEPCTHE M Y/1apOM
MOJIOTKa BOHTH €.

Konus npoBonoYHbIX BHIBONOB A€Tanei
C NOMOILIO KpyrJiorybnep u3rubaii mer-
hAMH, HafeBall Ha IINWILKM M NpHIauBail
K HuMm. ToYHO Tak ke [NpunavBaii
K LIMUIbKaM M COeNMHUTENEHBIE NPOBOJI-
HHUK, HO Y€ C Ipyroil CTOpOHH INaTH]

IlpumMepsl JEKOTOPHIX MPHEMOB MOHTA-
a2 Ha MYCTOTENLIX 3aK/JENKaX MNOKa3aHbI
na puc. 133, 3axgenku 3anpeccOBLIBAOT
B OTBEpCTHS B IUlaT€ ¥ BNAMBAalOT B HHX
BBLIBOJKI neTaneil. ECM roToBeIX 3aknenok
HET, TO UX MOXHO CAENaTh U3 JATYHHLIX
UIIH MEOHBIX TpyOOK € BHELIHUM uame-
TpoM 1,5-2 MM, Hape3aB K3 HUX KYCOYKM
UMHOM no 3-4 MM Ha 1,5-2 MM fUIHHHEE
TOJNIMHB [UJIaThl. XOPOLLUHE 3aKJENKH NO-
JIYy4aroTCsi U3 KOHTAKTHBIX LITHIPLKOB Bhbi-
IMEAIUNX M3 CTPOsl PpaJuonNaMIll €  OK-
TanbHHM NOkoneM. Takue TpYOOHYKH HyX-
HO IJJOTHO BCTAaBMTHb B OTBEPCTUS B MIIaTe
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Puc. 133. MonTax peraneif Ha nycToTesbix 3a-
KJienkax (muCToHaXx)

M Kpas c ODEHX CTOpPOH pa3BalblEBATh
KEPHEPOM IWIM 3aTOYCHHBIM Ha KOHIE
rBO3/IEM.

HWuorgpa MoxHo obxoputhes Ge3 mnm-
JNeK ¥ MYCTOTENbIX 3aKJENOK, NMpONnycKas
BLIBO/Ib! IETATICH Yepe3 OTBEPCTHA B IUIATe
M criauBas MX Mexay coboii ¢ npyroii cro-
pounl nnatel. Ho nmpu Ttakom MoOHTa)e
CJIOXHEE 3aMEHATH NETaJM.

THE3JIA U 3AKHMMBI

He TONBKO MOHTAXHEIE IIATE], CTOMKH,
IUIaHKH, HO H ApYTHE NETANTH NMPUIETCH Oe-
JiaTh CaMOMy, €CJIM B TBOEM TOKa YTO He-
Gonbmom xossiictee wx Her. Hanpumep,
reesfia ¥ 3axumel. Ecim peus uaer o co-
BCEM MpOCTBIX KOHCTPYKIMSX, KOTOpHIE
0OBIMHO MOHTHPYIOT Ha (aHepHBIX TaHe-
JISX WM IIACCHM, THE3[a JUIS HUX MOXHO
cenarh U3 pa3HbIX HMEIOLLHXCSH NOJ pyKa-
MM MaTepuanoB. 1aK, Hanpumep, FHe3I0M
MOXET CIYXUTh THIL3A CTPEJSHOro na-
TpOHa MajlokaiubepHOl BMHTOBKH (pHC.
134,3). INwie3y 3abupaii MOJIOTKOM B OT-
BEPCTHE C HIDKHEH CTOPOHEI MAaHEH, 2 Bbl-
CTYNAIOLUME CBEPXY Kpas pa3BaJibllOBLIBAi
TIpH NOMOLIM KEpHEpa MJIM APYIoro KOHY-
co00pa3sHOro METAIMYECKOTO CTEpXHS
WIH TOJICTOIO IBO3[IA.

Heruloxoe rees3io nony4yaercss U3 XKECTH
(puc. 134,6). Ilo kpasM >XeCTsHHOW ILia-
CTHMHBl pa3smepam# 15 x 15 MM cpenait
HOXHMIIAMHM HaJpe3pl, CBEPHHM IUIACTHHY
B TpyOOouKy IuMamerpomM 4 MM, BCTaBb ee
B OTBEpPCTHE B TAHENM, a BHICTYNAIOIIME
CHAPYXH HANPE3aHHbLIE KOHIB OTOTHH
B CTOPOHBEl M TpMXMH K maHenw. ['Hesno
MOXHO TaKXe COe/aTh M3 royoil MejHoM
TIPOBOJIOKH TOJHIMHOM 1-2 MM
(puc. 134,8). OTpe3oK NpPOBONOKH CBEPHU

Puc. 134. CamonensHble THE3a
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B CiHpajib HA rBO3ME, YTOOB! MONyYWIach
Tpybouka. CpenanHoe TakuMm cnocobom
THE3/I0 JIONIKHO TYTO BXOJNUTL B OTBEPCTHE
MaHENY ¥ NPOYHO AEPXATHCH B HEM.

Ho 1e6e 4aie HyxHbl OynyT CnapeHHbie
rHe3[la Ha KOJIOAKAaX W3 M30JSLMOHHOIO
MaTepHana, KOTOPHIE HA3BIBAIOT TAKKE
[BYXTHE3/IHbIMU Komoakamu. Hx moxmno
KpENUTh KaKk Ha (aHepHbIX, TAK ¥ HA Me-
TA/TMYECKMX MAaHENsX WMiM maccd. JIByx-
rHe3/IHas KOJIOAKA NMPOMBILLIEHHOIO M3ro-
TOBJIEHMs, H300OpaxeHHas Ha puHc. 135,3,
npeacTaBnseT coboit 11Ee/IbHOJIUTRIE
TUIb3B], 3alPECCOBAHHBIE B IUIACTMACCY.
Mexy ruesflaMy umeeTcss CKBO3HOE OT-
BEPCTHE MO KPENExHBIk MYpYN HIH BUHT.
A rHe3na, nokasaHHeie Ha puc. 135,06, cne-
JIAHBl U3 JIMCTOBOTO METajlla M 3arpecco-
BaHbl B reTHHakcoBo# ruiadke. Ilpu nomo-
IIM BHHTOB WJIM IUYpYTIOB, NPOMNYLIEHHBIX

Yepe3 OTBEPCTHS B TUIAHKE, HX MOHTHPYIOT
HA NMaHeJd WIH IIACCH.

OpHa M3  BO3MOXHBIX  KOHCTPYKIMH
CaMOJIENBHOM JIBYXTHE3[JHOM KOJIOJKH TIO-
ka3zaHa Ha puc. 135,B. M3 rerunakca, Tek-
CTOJIUTA, OPraHHYECKOIO CTeK/la MM
B KpaiiHeM ciydae U3 TOHKO#H (aHeprl Bbi-
pexh [BE IUIACTHHBLI pa3mepamu 10 x
x 45 mm. Ilpoceepnu B HMX OBa OTBEp-
cTua OuameTrpoM 4 MM s ree3g. Pac-
CTOSIHHE MEN(IY :EHTPAMH OTBEPCTHA IS
KperuieHis Oyayiieldt konomkw K NaHenu
20 mMm. K3 keCTH BBIpEXB [IBE TOJIOCKH
mupuHOlt 2,5-3 u pmmHOM okono 4 mm.
Corey ux HanoaoOue JaTHHCKOH OYyKBEHI
U, BcTaBb B OTBEPCTHA OJIHOM U3 TUIACTHH,
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Puc. 135. [MpoMbliuieHHBIE M CAMOMEC/ILHBIC
LBYXTHE3HBIE KOJIOOKH



Puc. 136. 3axuM MpOMBILIIEHHONO M3IrOTORIE-
Hus (a8) ¥ camonenbHeiit (6)

a cBepXy HakJjed BTOpYIO IUIACTHHY - NOY-
YUTCH KOJIOAOYKA C OBYMS IUTCIICENBHBIMHU
THE3aMH.

Teneps kopotko o 3axumax. JIroboii 3a-
UM HE3ABHCHMMO OT €ro KOHCTPYKIMH
npefcTapiseT coboil HINMUILKY ¢ BHHTOBOM
Hape3KOoil noji raliky ¥ 3aXUMHYIO roJoB-
Ky. 3HayuT, poNb 3aXHMa MOXET BBINOJ-
HAThL BHHT auamerpom 3-4 mm (M3, M4)
¢ railkami, Kak ToOKa3aHoO Ha puc. 136.
Bnpodem, BO MHOrMX CiydasX 3aXHM Mo-
#eT ObITH 3aMEHEH I1HE3IOM.

KOMMYTALIMOHHEIE YCTPOW-

CTBA

KoMMyTalHOHHBIMM Ha3bIBAKOT yCTpOW-
CTB3, NpefHA3HAYAEMEIE 1A BKJIIONCHHS,
BLIKJTFOYEHHS! M TIEPEKJTIOYEHUS Pa3JIHIHLIX
INCKTPUYECKUX IIETEH, @ TaKXe CoeMHe-
HM3A MM, H200OpOT, pasbeIMHEHHs y4acT-
KOB LiENeH.

C HalnayeHuUeM TepeKsroYaTesiell Tkl
3HAKOM No TpeTheil Becene, NOCBSLIEHHOM
nerexTtopHoMy npuemHuky. Ho Torpa s me
paccka3an tedDe O TOM, KaK C/eNarh 1oji-

3YHKOBHIIT MEpEKITIOYaTe/lb LA TNEpeKIro-

Puc. 137. CamOnensHEIE NEPEKNOYATENH

YCHUs OTBOOOB KUHT}'pHOﬁ KaTyuKH nep-
BOro BapuaHTa npuemuHuka. [lenaro 3to
ceiiyac.

Ha puc. 137,a noka3aHsl NBE KOHCTPYK-
MM caMOAENbHBIX nepeksmoyarteneit. Iomn-
3YHOK JIF00Oro M3 HUX chelail U3 MOJIOCKH
naTyHd Wi meay tonumeoH 0,5-0,7, mwm-
puHoit 7-8 u mmHoit okono 40 mm. Ipen-
BapUTEJILHO 3arOTOBKY OTrapryH JEerkumu
yoapaMe MOJIOTKZ, TIOJIOKHB €€ Ha Ha-
MUIBHUK; TaK [IEJaloT [ TOro, 4robwl
NON3YHOK JIYYlle TNpPYXWHUI W TUIOTHO
MPWXUMATICH K TrONOBKaM KOHTAKTOB.
Kpas non3yHka HEMHOro H30THHM BBEpX,
Torga oH Oymer rasHo, Oe3 3aemaHmii
MEPEXOAUTEL € KOHTAKTAa HAa KOHTAKT.
A 4TOOB NMPHKOCHOBEHHE PYKHM HE BJIMAJIO
HAa HACTPOIKY mnpueMHHKa, Npuaena
K MON3YHKY AEPEBSHHYIO WM I1acTMAacCco-
Bylo pyuky. K naHenu NoON3yHOK Kpenu
BHHTOM C raiikod MIH UIypynom, BOKpYT
KOTOpOTrO OH JIOJKeH NMOBOPa4YMBATHCS, HO
He Gonrarecs Ha HeM. [loag non3yHok noa-
NOXH META/UIMYECKYIO 111aiby.

KOHTaKTB! MEpEKIoYaTens MOXHO Cje-
narh W3 OTPE3KOB MENHOH TPOBOJIOKH
ouaMeTpoM 2-3 MM, COTHYTHIX Hanoaobue
OykBel Il ¥ DponyumEHHBIX €Y€pe3 OTBEp-
CTHs B NAHE/H, U3 CTPENAHLIX THIb3 MAaJIo-
KanubepHbIX NATPOHOB MIIH MOXHO MC-
MOJIL30BATH [fs 3TOHM IENH  LUYpYNB
¢ Kpyrno#l uuisnkoi. BaxHo, 4TOOB! BBHI-
CTynari@as Hajll NaHeJbl 4YacTh KOHTaKTa
Oputa rnagkoi M MMena HAOeXHBIH KOH-
TAKT € MOJI3YHKOM.

Ha puc. 137,06 nokasana elle ofHa KOH-
CTpyKuMs uepexmtroyarens. 1o Il-o6pas-
Has ckoba, corHyTas W3 TOJCTOI MEIHOH
npoeonoky. Ee BcraBnsror B reesna, sa-
MBIKasi LEHTPAIbHOE THE3JI0 C CHE3JaMH,
pacroniokeHHbIMH 1o OKpyxHocTH. Ha
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CPEIHIOK0 Y4CTh CKOOBI HANEBAXOT OTPE3OK
NONMBHHWIXJIOPMJIHON WIM  Pe3WHOBOM
TpyOKM 1w 3Ty 4acTek 0GepTLIBAKT H30-
JISITMOHHON JIEHTOIA.

Takue unu nogobrHple UM MNEpEKIroYaTe-
JIH MOXHO HCTIOJNIL30BaTh HE TONBLKO B JiE-
TEKTOPHLIX, HO H B flpOCTbl)( TpaH3iu-
CTOPHHIX H JiaMIIOBEIX l']pHeDAHHKﬂX, Ha-
npUMEp B Ka4ecTBe Mepekouarenedi nua-
Na30HOB.

Jdns  xomMmyTamud  (TMEpeKJIFOYcHMS)
o1HOM-11BYX uene#, Oyne 1o B Konebartenb-
HOM KOHTYpe NpHEMHMKA, BO BXO[HOM Ile-
MM YCWIMTENs WIM B €N [HUTAHUA
YCTpONCTBA PaaMOIIOOHTENH LIMPOKO MC-
MONb3YOT TaK Ha3blBaeMeBle TymOnepnl
Ha puc. 138 nokasasel Tpu Takux Tymbre-
pa: Tuna MT-1 (ero Ha3LIBAXOT MUKPOTYM-
6nepom), TB2-1 u TII1-2. B nepeom wu3
HUX TPpHM KOHTaKTa: mnepeKIoyarommiics
1 1 nvenopeuxupe 2 u 3. B ogHOM u3 no-
TIOWEHMH pydKH Tymbriepa 3aMKHYTHI KOH-
TakTel 1 ¥ 2 (xak Ha puc. 138), npu apy-
rOM—KOHT2KTH! 1 B 3. TIOMOILLB}O
Takoro tymbnepa B KoneGaTenbHbI KOH-
TYP MOXHO BKJIKOYATH pa:mue KaTYILIKH
U TakuM 00paszoM MEepexiIroYare KOHTYp
Ha TpHEM pajJHOCTaHIMi ABYX AOWanaso-
HOB, HalpuMep JJIMHHOBOJIHOBOTO ¥ Cpea-
HEBOJIHOBOrO. IlpH HCNONL3OBAHMH TyM-
Onepa B KaueCcTBE BLIKJIFOYATENIA NMTaHUS
KOHT2KT 2 wi 3 ocraercs Oe3neicTByro-
II[HM.

Tymbnep TB2-1 coctoMT u3 pAsyx mnap-

HEMNOBMXHEIX KOHTAKTOB 1, 2 u 3, 4, xo-
TOpBIE MONAPHO 3aMBIKAET [OJBHXKHBIH
KOHTaKT (Ha cxeM€ He nokasaH). B oznom
M3 TOJIOXKEHUI PpYYKH 3aMKHYTZ OJlHA M3
Nnap HEMOJBHXHLIX KOHTAKTOB, HATNPUMEDP
KOHTaKThl | ¥ 2, a koHTaKkThl 3 U 4 pa3-
omkHyThl. Ilpu nepesonie pydks B apyroe
MOJIOKEHHE 3aMKHYTbIE KOHTAKTH pa3Mbi-
KaloTCs, a Pa3OoMKHYTHIE 3aMmbiKaroTcs. Ec-

-2
MI-1 : 162-1 g
?
5
I |6

_/l»_

Puc. 138. Koncipykums u cxembl tymBnepos
MT-1, TB2-1 » TIIl-2
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Puc. 139. Buelunmii U M CXEMBI KHOINOYHBIX
nepexnroiatenein KM1 u IT2K

i KOHTakThl 1 ¥ 3 coeuuuTHL BMECTe, TO
TakoH TyMOnep MOXET BHITIOJIHATL TAKHE
we QyHKUuH, 4T0 ¥ TymGnep MT-1. #

Tym6nep TII1-2 cocrout, NoO CyIecTBy,
U3 [BYX Mepexaroyaresnieit, nonobHbiX Tym-
Gnepy MT-1, nopsixHble KOHTAKTHI 3 U
4 KOTOpBIX MEXAHHMHECKM CBA3AHbLI MEWIy
coboii. Ilpu pasmbikanuy konTakTos 3 u 1,
4 v 2 ONHOBPEMEHHO 3aMBIKAKOTCA KOH-
TaKkThl 3 ¥ 5 v koHTakTEHl 4 M 6. Takum
TyMGJIEDOM MOXHO OJHOBPEMEHHO KOM-
MYTHPOBaTh [IBE IEMH, HANPHMEDP 3aMbl-
KaTh WIM paspeiBaTh 06a MpoBOLAa MCTOY-
HHKa MUTAHUA WM NEPEKTIOYATH KATYIIKH
IByX KonebaTenbHLIX KOHTYPOB.

K KOoMMyTalnMOHHBIM YCTpOMCTBaM OT-
HOCSITC TAKXE BBIKIIOYATENN U NEpeKIito-
yaTenu 1enell NOCTOSHHOIO ¥ NEepeMEeHHO-
ro TOK&, yrnpaBiseMble KHONKAMH—KHO-
noyHele. KoOHCTpyKiu# JIByX THNOB TaKuX
nepekiroyareneil mokasanel Ha puc. 139.
Vcrpokicteo nepexmroydarens KM1 anano-
rMYHO KOHCTpyKuuu TymGnepa MT-1, Ho
Yy HErO NEpeKTIOYEHHE KOHTAKTOP OCy-
LIECTBJINETCA HaXaTHeM HAa KHODKY. Ilepe-
xmouarent 2K nByxcekuuoHHBIH, U Ka-
Waas CEKIMA MO¥eT paborare Kak camo-
CTOSTE/IbHBIH  JBYXIO3HMIIMOHHBLIH  TEepe-
KJIFOMATE/b. BEIBOIaMI KOHTAKTOB CeEKIIMi
ClyXaT OTpe3Ky mocepedSpeHHo# npoBoio-
Kd, BIPECCOBAHHBIE  JIBYMS  pslaMH
B mactMaccoBelii kopnyc. Ilpu HaxaTnu
Ha KHOTKY €€ LUTOK NOJABMXHBIMH KOHTAK-
TaMH 3aMBIKAET CPE/IHHE KOHTAKTH CeKLMM
C O/IHUM M3 KpalHMX KOHTaKTOB. MITOK
BO3BpAILAET B FCXOJHOE TMNOJIOXKEHHUE CIH-
paibHas TpYyXUHA,



ITlo opusnuny paeficTBUS KHONOYHBIE
NEPEKIIIOYATENM Pa3lINYaloT TpeX BUIOB:
Cc caMmoBo3BpaToM, T.e. ©Oe3 ¢mkcanuu
KHOIIKM B TNOTOXEHuM «Bxirodero» (B
nepexmoyatene KM1 1npu 3aMeikaedu
KOHTaKTOB 1 ¥ 2) ¥ BO3BpaIlleHME KHONKHU
B UCXOIHOE MOJIOXEHUE IOCJIE OKOHYaHUS
HAXATHs; C HesaBucuMoi Qukcaiwe, xor-
Ia KHOMKa (QUKCUPYETCH B IOJIOXEHUU
«BromrodeHo» (Ha cxeme [12K 3aMkBEYyTBI
KOHTaKTH! 1 ¥ 2 obeux cekuui), a BO3Bpa-
1AeTCs B MCXOAHOE IOJIOXKEHME NpU IO-
BTOPDHOM HAXATUM; C 3aBUCHMON (rKca-
mueif, korga KHorka u3 (QUKCHPOBAHHOTO
nonoxeHus «BKIroYeHO» BO3BpaIlaeTcs
B HCXOIHOE TONOXEHUE KAKUM-TO APYTHM
MPUBOZIOM, HAIIPUMEP NP HAXATUM OAHOM
H3 cocequux kHomok. Kuonownwle nepe-
xmouareny tvna KM Moryr 6wtk kak
C CaMOBO3BpaTOM, TaK M C HE3aBUCHMOi
¢uxcanveil, a napexiodaresy I12K ewe
# ¢ 3aBucumol dukcanueil. Tlepexirouare-
mu tuna [12K, kpoMme Toro, Moryr ObiTh
MEOTOCEKITMOHEHBIMM— 10 BOCBMM  I'DYNN
KOHTAKTOB B OHOM Kopnyce. Kpome onu-
HOYHBIX, TIPOMBILLTIEHHOCTh  BBINYCKAET
nepekmodareny 12K, cMOHTHpPOBAHHBIMH
B BuIe OJIOKOB Ha MeTajUTMdeckod apma-
Type. Takve GIOKHM Thl MOXEIIL YBUJIETH
B COBPEMEHHHIX MarHUTOQOHaX, NPUEeMHU-
Kax 18 NepekodeHUs nuanaizoHoB. KHo-
TIOYHBIE TIEpEK/IIoYaTeny f Oyny peKOMeH-
IOBATH YU /I HEKOTOPBIX TBOUX KOECTPYK-
Mt

Jns xomMyTaiuy KoJiebaTeIbHBIX KOH-
TYpOB, HanpuMep NPHEMEMKA Cyleprere-
POIMHHOIO THIE, MIIM 37IEMEHTOB U3MEpU-
TEJILHEIX NpHOOPOB MOXeET NOHAAOOUTHCH
rajeTHbil nepeknroyaresnb. IlokazaHHBIM
Ha puc. 140 nepexirodaresb TAKOTO TUMA
COCTOMT U3 [BYX IUIaT, HA KaxXJOH U3 KO-
TOpPBIX CMOHTUPOBAHO MO TpM TIPYNOH
TPEXMO3UIMOEHBIX TNepexiroyarTened (Ha
puc. 140 npuBeneHb! CXeMbl KOHTAKTHBIX
Ipynn ogHo# nuate)). A Bcero Ha [BYX
NjaTax UMEeEeTCs LIECTh TAaKUX MEepeKIroya-
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Puc. 140. [IsyxanaTHelii NepeknrovaTels raner-
HOIO THOa
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Puc. 141. [IBnxKOBBI# nepekiroyarent (OT opH-
emurka «COKOJ») M CXEMBl 3aMBIK2HHS €ro
KOHTaKTOB

TeseH, OeHCTBYIOLIMX OJHOBPEMEHHO MpM
BpallleHUY OCH, NO3BOJIAIOLIMX KOMMYTU-
POBATH LEMH IIECTU HallpaBJIEHUIL

Onpepesnennyii UHTEpeC 08 pagdoTex-
HUYECKOTO  TBOPYECTBZ  INpeACTABIIAET
IBUXKKOBBI nepexinrodarens 2I16H (na
B2 TNOJIOXKEHUS, LIECTh HAMPABIIEHUH), NO-
Ka3aHHHI Ha puc. 141. Taxue nepexnroda-
TenM paboraror, HanpuMep, B Masoraba-
PUTHHIX TPaH3UCTOPHLIX npueMHukax «Co-
KOJ», TJI€ OHY BHITIOJIHAIOT POJib MEPEKITIO-
qartesned auana3oHos. Ilepexmodarenb co-
CTOMT M3 IJIACTMAaccoBOM Konomoku c 18
NpPYXUHHEEIMM ~ KOHTaKTaMW{,  pacnoiio-
KEHHBIMK B [IBa pAJa, ¥ JBUXKA C LIECTHIO
HOXEBBIMM KOHTAKTAMEK —TIO TpY KOHTAKTa
¢ Kaxuiof ctoposbl asuxka. Ilpu omHOM
(no puc. 141 —xpaiineM JeBoM) MOJOXe-
HUU JBUXKAZ HOXEBBIE KOHIAKTHI 3aMbl-
KaKOT NPYXUHHBIE KOHTakTH 1 ¥ 3, 2 u 4,
Tu9 8u 10, 13 u 15, 14 u 16, 2 nipu npy-
roM (no puc. 141 —xpafineM npasom) no-
JIOXEHUM — KOHTaKThl 3 u 5, 4 u 6,9 un 11,
10u 12, 15 1 17, 16 u 18. Taxum obpazom,
KaXvle TPY PpAIOM CTOSIIMX KOHTaKTa
(ranpumep, koHTakTH 1, 3 ¥ 5) ¥ oTHOCS-
LIMIICH K HMM HOXEBO#! KOBHTZKT 06pa3yror
CaMOCTOSTE/IbEbI  NEpPEKIIoYaTEeNb, KO-
TOPBIM MOXHO KOMMYTUPOBATh [IB€ LETIML.
Bcero B KOHCTPYKIMM ILUECTH TAKUX Mepe-
KIIrouaTeneil—no TpY € KaXxnod CTOpOHLI
or meuxka. [lepeMerneHue ABMXKA U3
OIHOTO IIOJIOXEHUS B OPYroe OrpaHUyu-
BAalOT NPOBOJIOYHBIE CKOOBL
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YeM, € TEXHWYECKOH TOYKH 3pEHUS, HH-
TepeceH 3T0T nepekmrodarens? Tem, 4ro
€ro JIErko mepefenars B MEpeKIiovYarelb
HA TpH-YETHIpe TonoxeHus. Jleno B TOM,
YTO €r0 HOXEBBhIE KOHTAKTEH], YIEPXHBAaIO-
HMecs METIEBHAHLIMYM JIEMECTKaMH B OT-
BEPCTHAX B ABMXKKE, MOXHO NEPECTABJIATS,
YOAJIATh HEHYXHbIE KOHTAKTh. UTOOH! Cie-
NaTh 3TO, HANO CHATH TNPOBOJIOYHBIE
CcKOOBl, H3BJIEYL JBMXOK K3 Ma3a B KOJOA-
K€, YIaIWTh MIH TNEPECTABUTH HOXEBHIE
KOHT2KTHl B TOJIOXKEHUA, COOTBETCTBYIO-
€ CXeMaM NepeKToYaTesiell KOHCTpYH-
pPYEMOI0 paJHOTEXHHYECKOTO YCTpOWCTBa,
¥ 06paTHO BCTABMTH [BMXOK B a3 KOJIO[I-
kH. UMeHHO Takol nopaboTaHHLIH JBHK-
KOBbIH MepeKkImoyaTesib s PEeKOMEH10BaJl
Tebe KCIIONBL30BATH B HCMBITATENE TPAH3H-
cTopoB (cM. puc. 121) u Oyny pexoMeHno-
BaTb 18 paguonsl (cM. panee puc. 209).
Ilpu mepenenke NEpPEKIIONMATENs HA TPH-
YeTLIpE MOJIOXEHUS pOJib OrPaHMIMTENs
NEpEMEIICHMsl JIBIDKKA BBINONIHAET OTBEp-
CTHE B NMaHEeJH, K KOTOpOH NepeKroYaTeNb
Kpensit Ha CTOMKaX, HalpaBJIsoOlEe [BH-
KEHHE PYYKH.

K xoMMyTHpyIOLLMM YCTpOICTBAM OT-
HOCSITCS TAKXE Pa3zbeMbl MM, Kak MX eIle
HA3BIBAKOT, COEAMHUTENH, C NMOMOILLBIO KO-
TOPBIX COENMHSAIOT YYACTKH WEMNEH, y3JIbi
¥ ONoKM PpagHO3NEKTpHYECKOH ammapa-
TYPbl, HAaTIpUMep IPOMKOTOBOPHUTEIL € BEl-
Xonom ycumutens 34.

brum M pa3seMBl B TBOMX INEPBHIX KOH-
crpyKuusx? Jla, Osliu, XoTs Thl, BEPOSTHO,
06 3TOM Jlaxe He noraawiBasics. Benomum:
rHe3/10, NpeQHa3Ha4YeHHOe TS MOAK/IIoYe-
HUs AHTEHHBl, W LUTETCE]b HAa KOHIE aH-
TEHHOIO IIpOBOAA—3TO OJIHOKOHTAKTHBIH
pa3beM; JBYXIHE3/1HAA KOJNOJKa B KOJJIEK-
TOPHO#M IEMH TPAaH3UCTOpPA M BCTABJIsEMas
B Hee LUTEnce/jbHas BHJIKa Ha NpPOBOAAX
TOJIOBHBIX TEIE(QOHOB—3TO TAKKE pa3zbeM,
HO JIBYXKOHTaKTHBI.

VundunupoBarHp  NATHKOHTAKTHLIH
paseeM TMPOMBILLUICHHOTO H3TOTOBJICHHS

aj g)

Puc. 142. Paznemsl
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nokasan Ha puc. 142,a. Ou cocrour w3
THE3[I0BOM 4acCTH, YKPETUIAeMOii Ha MaHex
WIM 1IaccH PpaJHOTEXHMYECKOTO YCTpOii-
CTBa M LUTENCEIBHOM YACTH, BCTABJISEMO#M
B THE3[0BYH 4HacTb. YTOOBl MCKIIOYHTH
HETIPAaBHIILHOE COE[MHEHHME, B THE3NOBOM
YACTH HMeEeTCH Mna3, a B LUTENnCe/JIbHOM Co-
OTBETCTBYIONMH eMy BrICTYIL KoOHTaKTHI
THE3[I0BOM 4acTH Ha cxeMax u3obpaxaror,
KaK M THE3[a, B BH/IE POraTKH, 3 KOHTAKTH
LUTencenkbHOM 4acTy B Byje Buiku. Ilapan-
JiefbHBIE NMHMH HAa 00eMX 4acTsax pasnsema
CHMBOJIM3MPDYHOT  MEXAHHMYECKUE  CBS3M
MEWOy HX KOHTaKTaMH.

A Ha puc. 142,06 nokaszaHa BO3MOXHAas
KOHCTPYKIIMS CAMOJEJBHOTO MHOIOKOH-
TakTHoro paseema. FEro reespopoii
HACTBH CIIYAHT BOCBMHMKOHTAKTHAA JiaM-
nosas maHenpka 6e3 kakux-nubo nepene-
JIOK, a IUTENCENbHON YacThio— IJIacTMAc-
COBBIH OKTAJIbHBEIH IIOKOJIb OT BRILLIEAIIEH
U3 CTPOs JIEKTPOHHOH nammel H3 mTel-
PBKOB IIOKOJIS, MPOrpeBas HX MasuibHUKOM,
HANO YNanuTh BHIBOJHEE [POBOAHMKH
NEKTPOAOB JiaMIbl H BIIAATE B HHX KOHIIBI
OTPE3KOB MOKMX M30JIMPOBAHHBIX NPOBO-
nos. Ilocne 31010 BHYTPEHHIOO 4acTh 110~
KOJIsi MOXHO 3a/IMTh 3TMOKCHIHLIM KJIEEM
UM paciiaBieHHsiM BapoM. Hanpapnsio-
LM KITIOYW Ha LIOKOJIE ¥ COOTBETCTBYIONIEE
€My OTBEpPCTHE B I€HTpEe JIaMIIOBOW MNa-
HEJBKH uCKroYaer owmmboynoe coennHe-
HHE 4YACTell TAKOrO pa3neMa.

O HEKOTOPBIX OPYIruX KOMMYTALMOHHBIX
yCTpo#HCTBax s ewe Oyiy pacckaselBaTh NO
Xony TBOMX PAaIHOTEXHHMYECKHMX Jien.

KATVIIKHM WHIAVKTHUBHOCTHU KO-
JIEBATEJIBHBIX KOHTYPOB

B konebatenbHBIX KOHTYpax TNpHEMHHMKOB
panuomobuTent OOBIYHO WCMIONB3YIOT HE
TOTOBBIE, 2 CAMOJE/IBHBIE KATYIIKH CAMBIX
pasauyHbLIX KOHCTPyKuwid. C HekoTophiMH
U3 HHX Thl Y€ 3HAKOM NO AETEKTOPHOMY
M  ONHOTPaH3IUCTOPHOMY  NpPHEMHHKaM.
Ceiivac ke s XO4y pacckasarb O ApPYIuX
KOHCTPYKIHAX KaTylIEK TPUMEHHTEILHO
K T€M NpHEMHHKaM, KOTopwle Oymy peko-
MEHI0BaTh TeDe CTPOMTE.

JUis HAMOTKM Katyuiek KpOME NpOBO-
po II3B, II3JI, 0 KOTOpHIX TH YyXC
3Haellb, HCTIONB3YK0T OOMOTOYHEIE NPOBO-
na takux mapok: IIBO-Ilposoa B xnomn-
qatrobymaxuoit OnuuapHoit  omnerke;
IIIO—-TIIposoa B lllenkopoit OnuHapHOI
omnetke; [MIIJ]—T1o xe B [IBOiiHO# oruier-
ke; [MAJIIIO-INporon B Amanepoit Jlako-
croiikoit u3onsuuu u Hlenkosoii Opunap-



Hoii ornerke. MHOIMe KaTyluiku MpOMBIIL-
JIEHHbIX TIpMOOpPOB HAMOTAHB TAK Ha-
3BIBAEMBIM JIMTIEHIPATOM — [IPOBOIOM
B 3MAJIEBOIl M30MALMH, KOTOPHIE CKpYYEHbI
WrYTOM M BCE BMECTE MMEIOT OJIHHAPHYIO
MM JIBOMHYIO ILEJKOBYK OILIETKY. Takoi
NpOBOJ], €CJIM HaJl0, MOXHO CaMOMy CBMTh
C NOMOILIBK [IPEJin.

ITpakTHYeCKH IUIs KOHTYPHBIX KATyIlEK
CaMOJIENIbHBIX TIPHEMHHKOB MPUIOAEH Mpo-
Boj1 Jix000# Mapku, NMUIIL Ob] Ha€XHA OLI-
Ja €ro H305flHs, HO HE CJIMIIKOM
TONCTHI, MHAYe KATyLIKa MONY4YaeTcs rpo-
mo3nkoii.  Katymkm, npenHasHaueHHbIE
JUIs npMeMa palHOBELATENbHBIX CTaHIMi
CPE/HEBOJIHOBOTO ¥ JUIMHHOBOJIHOBOIO
NHMAna3oHOB, HAMATHIBAXOT OOBIYHO TpO-
pogom juamerpom ot 0,1 no 03 mm,
KOPOTKOBOJIHOBHE—NpoBOAOM  0,8-1 mm,
%rn BTPaKOPOTKOBOJIHOBBIE — TIPOBOJIOM 10

MM.

CyiuecTByeT npaBuo, KOTOpOE HafIo 3a-
NOMHUTL: YeM Kopoue OAuHa paduceonH,
HQ KOMOpHe paccuumbléaemcs Kamywika,
mem Boree moacmuim npoeodom oHa 00A-
JcHa bume Hamomana.

Ecimu vmeercs mpoBop, AMaMeTp KOTO-
pOr0 HEM3BECTEH, €r0 MOXHO MPHONMKEH-
HO OMpeNeIuTh TaK: HaMoTall npoBod BH-
TOK K BHTKY Ha KapaHjall, a 3aTeM
pasfies v JUIMHY HaMOTKH Ha YHCJIO BUTKOB.
To4HOCTH OnpeneneHns AHAMETPA TPOBO-
Ha TakuM cniocobom Gyner TeM Belllie, YeM
Gornbire HaMoTaHo BUTKOB. Eciim HeT npo-
BO[iA2 TOIO JMAaMeTpa, KOTOphBIil peKOMeH-
JIyeTcsi, HO eCThb Jpyro#, 6nu3koro Kk Hemy
mMaMeTpa, OOBIYHO ero MOXHO HCNOJb30-
BaTh. Tak, Hanpumep, BMECTO TNpOBOAA
muameTpoM 0,18 MM MOXHO HCHONB30BaTh
nposBon guamerpoM 0,15 mwmt 0,2 mm.

B 3aBHCHMOCTH OT pa3MEpOB KapKacoB
M JMana3OHA TNPWUHAMAEMBIX PaJOBOIH
KaTyLIKH COAEPXAT OT HECKOJIBKHX BUTKOB
JIO HECKOJIBKHX COTEH BMTKOB. YeM IUIHH-
Hee paJMOBOJIHB! ¥ Y€M MEHBIE AUaMeTp
Karylky, TeM Gonbll€ BHTKOB OHa JOI-
WHA copepxarh. Jlis NETEKTOPHBIX NpH-
€MHHKOB MHOI[a pEeKOMEHOYIOT OfHO-
CNIOMHEBIE KaTYIIK#, HAMOTAHHBIE HA BOnb-
UMX Kapkacax CpaBHMTEJBHO TOJICTBIM
npoeogoM. U 310 me cnyuaiiHo—B Takux
KaTyLKAaX MEHbILE NOTEPb BHICOKOYACTOT-
HO# 3HEprUK. A YeM MEHBIIE 3THX [0TEph,
TEM Jiyyllle paboTaer AETEKTOPHLIA IpH-
€MHHK.

KaTyllky TpaH3uCTOPHBIX W JIaMIIOBBIX
NMPUEMHHKOB Yallje BCETO HAMATHIBAIOT HA
KapKacax CpaBHHTE]bHO HEOOMNBIIMX pa3-
MEPOB M Goniee TOHKWM, 49eM KaTyIKH Je-
TEKTOPHBIX TPHEMHMKOB, nposonoM. Ilpu

3TOM NpPOBOJ B JUIMHHOBOJIHOBBIX KaTylll-
Kax YKIaielBalOT B HECKOJIBKO CJIOEB.
310- MmHozOCA0iiHbe Kamywiky. OHU KOM-
naKkTHee oyiHoCIOMHbIX. [ToTepy BRICOKOYA-
CTOTHO# 3SHEPrMM B TAaKMX KATYIIKax He-
CKOJIbKO Oornbllie, 9€M B KaTyukax GOsb-
LIMX pa3sMEpPOB, HO OHM KOMIEHCHPYKOTCH
BBEJIECHHEM B KaTyIUKH BBICOKOYACTOTHBIX
CEpJICYHUKOB, YCHIMTEILHLIMM CBOHCTBa-
MM TPaH3HUCTOPOB, PaNHOJIAMIL

MHorocioiiHbIE  KaTylK¥  KOHTYpOB
MHOTHX NPOMBIILIEHHBIX NMPHEMHHKOB Ha-
MaThIBAOT 0cOOBbIM CnocoboM, HOCSIIKMM
HauMeHOBaHHe «yHuBepcanw». IlpH Takoii
HaMOTKE, MMEIOLLEH CJIOXHOE B3auMHOE
MepeceyeHHe BHTKOB, YMEHLIIAETCH BHYT-
peHHss (MEXAYBUTKOBAA) EMKOCTh KaTylll-
KM, 4TO YBE/IMYMBAET MEPEKPBLITHE KOHTY-
poM auana3zoHa 4acror. Panuomoburenu
nojfobHeIe KaTyUIKH HAaMarbiBarT Ha Oy-
MaXXHBIX MJIM KapTOHHBIX LINYJbLKAX «BHa-
BAJI», YMBIIJIEHHO HE YKJIAAbIBasi TIPOBOM
poBHeMH psgamu. Ilpu Takoii HaMoTke
BHYTPEHHSIS EMKOCTh KaTYLIKH TAKX€ OT-
HOCHTE/IbHO HEBENUKa.

Jns npumMepa pacckaxy, KaKk H3roro-
BUTH KOHTYPHYIO KaTyUIKy nofoGHO#H KOH-
CTPYKI¥H, KOTOPYIO MOXHO HCNOJNb30BATH
nns Hambonee NMpPOCTOrO TPAH3HCTOPHOIO
HITH JIaMNoBOro panuonpyUeMHHKa
(puc. 143). KapkacoMm CIyXHT KapTOHHas
TWIb3a OXOTHHYLEro pyxbs 16-12-ro ka-
ymbpa (18-20 mM) wnM TpyOKa Takoro xe
JAMaMeTpa, CKJICCHHAs W3 TUOTHOM Dymaru.
Cama e kaTyiuka COCTOMT M3 JIBYX CeEK-
uuit: L2—ocHoBHO# 1 L1- nogcrpoeydHoid.
Boptuku cexnuM L2 KapTOHHBIE KpYXKH,
HAJEThIe HA KapKac M MpHK/ICCHHLIE K He-
My. HapyxHblii guUamMerp  KpyXKoB
32-35 MM, BHYTPEHHHIl MO  [OHaMeTpy
KapKaca, pACCTOSIHME MEXJIy  HUMH
4-5 mmM.

Cexums L1 HamMoTaHa Ha mIMyJnbKe, Ko-
TOpas ¢ HeOONBIIMM TpPEHHMEM MOXET

Puc. 143. KonrypHas KaTyllKa ¢ (0/icTPOCHHOM
CEKI[MER
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MEepEMELLATLCH 10 KapKacy, HO HE cnajaer
camonpouseonbHo. HInynexy fis Hee ne-
naii Tax. OGepHH kapkac noJiocko# rior-
HOif ©Oymaru mwpuHod 6-8 mm. Tlosepx
NOJIOCKH HacaJd Ha Kapkac KapTOHHHE
KPYKH, PAclOJIOXHB MX HA PacCTOSHHH
2-3 mm ppyr ot mpyra. He chsuras kpyx-
KOB, MpuUKIell uX K OyMaxHOMY KOJIbILY.
Korpa kieii BBICOXHET, 0Opexb OCTOPOXK-
HO BBICTYNAIOIIME HApYXy Kpas BymaxHo-
I0 KONbLA - NONYYHTCH IUMYJbKa.

Jlis ceKuuil KaTylky NopaoiieT NpoBoa
juamerpom 0,2-0,3 Mmm ¢ moboii u3ons-
nueil. Cexmma L1 pomkHa copepxarh
40-50 BUTKOB, HAMOTAHHLIX BHaBall, & CEK-
ums L2—250-260 BUTKOB, HAMOTAHHBIX Ta-
KHMM € crnocoboM, HO ¢ OTBOOaMH OT
50-ro v 150-ro BuTKOB. OTBOABI HYXHH
ansa rpyboil HaCTpOWKH KOHTYpa, B KOTO-
pom katylwiknm Oynyr pabGorares. BeiBomb!
M OTBOMAB! BHINYCKal HApyxy Uepe3 Ipo-
KONl B KaproHHeix Boptukax. Kosen cek-
uuu L1 coeywmnn ¢ nayaioM cokuum L2

WniyKTHBHOCTE TaKOM KaTyLIKH 3aBu-
CUT OT B33aMMHOIO PpAaclOJIONKEHUs ee
ceximil. Ecnu  eurkm  obeux  cexuwmit
HANpPABJIEHLI B OJIHY CTOPOHY M cexuus L1
BILIOTHYIO MPHABMHYTA K ceximM L2, mH-
JIYKTHBHOCTBL ~ KaTyllKH  HauOonbluas.
B 31OoM cnydyae KOHTYp OyneT HacTpOeH Ha
HAMMEHBLLYIO Y4CTOTY (HaHOONBLIYIO M-
Hy BOJNHB]). Ilo Mepe OTHanCHUS CEKIMU
L1 or L2 o61uas uBAYKTHUBHOCTH KaTYIUKH
CTaHET YMCHBIIATHCH, @ MPUEMHMK Oyner
NepecTpaMBaThCs Ha OONBLIYIO YaCTOTy
(Gonee xoporkyro BoyHy). Cekumro L1
MOXHO CHATb C KapKaca, TNepeBepHyTH
Y HaJIETL HA KapKac Apyroi cropoHou. Te-
nepp BHTKH UCeKuMi  Karymkm Oynyt
Hanpami€Hb! B pa3Hble CTOPOHBL, M €CIIH
cOMmmKaTh MX, TO UHAYKTHBHOCTH KaTYIIKH
©Oyner MIaBHO YMEHBIIATECH, @ KOHTYp Ha-
CTpauBaThbCs HA CTAHUMM, paboTaroive Ha
BOJIHAX MeHblUel nnunel. TakuMm obpasom,
3Ta KOHCTpYKIMs MpeacraBaser coboi
npocTefiluui eapuomemp—KaTyliKy ¢ nepe-
MEHHOM MHIOYKTUBHOCTBIO. ['pybas Ha-
CTpOMKA KOHTYpa OCYLUECTBISIETCS MEpe-
KJIFoueHdeM OTBOoB cexkimu L2, a T1o4-
HAs — M3MEHEHHEM PACCTOSHUA M pacnosio-
weHMs BUTKOB cexiiM Ll oTHocuTenbHO
BUTKOB ceknmm L2 Hacrpous koHTyp Ha
PAAMOCTAHIMIO, MOXHO LWIIMYJIBbKY CEKIHK
L1 npukienTh K Kapkacy — NoJny4uTCs NpH-
eMHHUK C (PUKCHPOBAHHO# HACTpOiikOM Ha
OfHY PaJHOCTAHLHIO.

Karymky nogoGHbIX KOHCTPYKIMH XO-
pouH TeM, 4TO OHM mnpocThl. OnHako
NPE/INONTHTEIbHEE KATYIIKH C BHICOKO4YA-
CTOTHBIMH cepyie4HuKamy. CeplieYHuK, To-
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BBILIAKOLIHH JOODPOTHOCThL KATYLIKH # TeM
CaMbIM CHHXAIOLLMH NOTEpH B HEH, MO3BO-
NSET 3HAYMTEIBHO YMEHBIIKTEL YHMCIIO0 BHT-
KOB M pasMepsl Katyluku. A eciu ceppey-
HUK MOACTPOEYHLIA, T.€. MOXET MepeMe-
ILIATHCs BHYTPM KaTyIIKHM, TO OH, KpOMe
TOro, MO3BOJISET B HEKOTOPHIX Npefesax
M3MCHATH MHAYKTUBHOCTh KATYIUKH M, Ta-
kUM o00pa3oM, HacTpauBaTk KOHTYp Ha
HYXHYIO 4YacTOTy.

Cample pacnpoCTpaHEHHBIE MarHHTHBIC
BBICOKOYACTOTHHIE CEPJIEYHUKK — dHeppu-
mosvie U kapboHuavheie. VIX BBHINONHAIOT
B BHae crepxmeil, konen, 4awek. Co
CTEPXHEBBIM K KOJBLEBLIM (PEPPUTOBLIMU
CeplieYHMKAMH Thl YKE HMEJ [IENIO.

OpHa M3 BO3MOXHBIX  KOHCTPYKILIH
CaMOJIENbHOM CEKUMOHMPOBAHHOM KATYIII-
KH C TMOACTPOEYHBIM  CEPACYHUKOM
JMaMeTpoM 9 MM foKaszana Ha puc. 144.
VeenuueHue MHAYKTMBHOCTH KaTyIUKH JO-
CTUraeTCs BBEPTHIBAHMEM CEPJICYHUKA B €€
KapKac, a4 YMEHBILEHHE— BHIBEPTHIBAHHEM
ero. Kapkac nis Tako# KaTymku ckieil us
MOJIOCKM  TUIOTHOH ©OyMarMm  IUmMpUHOIA
40 mM Ha Kpyrnoil GoJiBaHKe, CTEKIISHHOM
Tpybke wiam  npobupke  AMaMETPOM
9,5-10 MM. Ha paccrosivum 6-7 MM OT
BEPXHErO Kpasi FOTOBOTO M XOpPOLIO BHICY-
LIEHHOTO KapKaca OCTpbiM HOXOM HNpo-
pexb B HEM C JIByX NPOTUBONOJIONHBIX
CTOpPOH NPAMOYTONibHbIE OTBEpCTHA. B Me-
crax BeIpe3oB obmoTall kapkac B oymH
cioit Tonctoif HUTKOM; ee BMTKM Oynyt
BBLINOJHATE POJb HAPE3KH [l BBEPTHIBA-
HHUs cepaednuka. Lledkd KaTyllku BBIPEXb
U3 TOHKOTO TI€THMHAKCA, TEKCTOIMIA WM
IUIOTHOTO KaproHa tomuuuo# 0,3-0,5 Mmm.
Hacagu ux Ha kapkac U NpHKICH K HeMy.

Kartymiky samaTsiBail BHaBaJl IPOBOJIOM
I13B-1 0,12-0,18 mM. Ecnu kaTyluka cpeji-
HEBOJIHOBAs, TO OHA [IOJDKHA COMEPXKATHL
Beero 135 eutkoe (Tpu cexumu no 45 BuT-
KOB), 2 nnuHHOBONHOBas 450 BUTKOB (TpH

Lepdesrux
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Puc 144 CamopensHas kKaTyllka ¢ TOM-
CTPOEYHBIM CEPIEYHUKOM




Puc. 145. Cpennesonkoas (a) M [LIHHHOBOJIHO-
sas (0) xarywkH ¢ QeppuTOBLIMHM CTEPXHAMH

cexkime no 150 eutkos). CHavana mexay
JIByMSi BECpXHHMU INEYKaMM HamoTail nep-
BYIO CEKIMIO, NEpeBeay MpPOBOA HA Y4a-
CTOK MEXIY CPENHHMMH II€YKaMH W HAMO-
Tall BTOpYyH CEKIIMIO, a MNOTOM MEXAY
HIDKHHMHM [L€YKaMM HAMOTall TPETBIO CEK-
10, BuiBOML! KATYIIKH MpONYCKail Hepes
NpOKOJILI B IICYKAX.

Kpenute T1akyw Karyllky Ha naHesu
NPHEMHMKA MOXHO C MOMOIIBH (paHEpHO-
rO KOJIblla, NMPHKJICEHHOIO K TAHE/IH, WIH
BKJICHKOM HMKHEI0 KOHIAa Kapkaca B OT-
BEPCTHEC B MaHe/IH.

Karywky konebareqbHOro  KOHTYpa
MOXHO HamoTarb Ha OyMaXHOWH runbic
¥ Haca/MTh €€ HA OTpe3oK (eppHUTOBOrO
crepns mapku 400HH wmm 600HH nma-
meTpom 8 u jutusoB 25-30 MM (puc. 145).
Jns npuema pamuoCraHiuii CpeIHEBOJIHO-
BOrO [MAna3oHAa OHa JIOJKHA CONEpXalb

BHTKOB npoBoaa I19B-1
0,12-0,2 MM, HaMOTAHHBIX B OJIMH PHI,
a 18 panHoCTaHLHH JUTHHHOBOJIHOBOI'O
Manazosa—225-250 puTkOB Takoro e
NpoBOJ4, HO HAMOTAHHBLIX HETLIPbM#-
OATBEO CEKIMAMH 1o 45-50 BHTKOB B Kax-
Joii cexnuu. Hanbosibluas MHOYKTHBHOCTH
TakoM KaTywku Oyper Torja, Korga oOHa
HAXOOWTCH Ha Cepe/liHe (eppMTOBOIO
crepxns. Ilo Mepe nepemMeriienusi Kk OHO-
MY M3 KOHIIOB CTEPXHS MHIYKIMBHOCTh

Cepdeyyux
lpoxsmodra

Korsyo
Tunb30

Kensyo

MosmawnoR
nnama
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Puc. 146. Kapxkace! ¢ (peppHTOBBIMH KONBIAMH K
NoocTpoeyHbiMW  CTEPWHEBEIMH  CEpOCYHHMKAMH

KaTylIKH yMeHbLlaercs. Takum obpa3som,
nepeMeLlas KaTyukKy no CICpXHIO, MOXHO
NONCTPAHBAaTh KOHTYP Ha HEOOXOOUMYXO
yactoTy Haubojice  JUIMHHOBOJIHOBOIO
yHacTKa [OUana3oHa.

Bo mHorux NMPOMBINUICHHBLIX TIPHCMHM-
Kax MCMNOJIL3YHTCHA KaTyLIKH, HAMOTAHHBIC
Ha  yHUO)HIMPOBaHHLIX  (CTAaHUAPTHBIX)
ITaCTMACCOBBLIX CEKIIHOHHpPOBAHHBIX Kap-
Kacax ¢ GeppHTOBLIMH KOJIBLIAMH U CTEPX-
HEBEIMH TNOACTPOEYHBIMH  CEPIOCYHHKAMM
(puc. 146,a). Karymka, nHaMoTaHHas Ha
TakoM KﬂpKaCE, OKa3bIBACTCH MCKOY OBY-
Mst  (EepPPMTOBEIMM KOJIBLIAMY, YBEJIWYH-
BAIOIMMM €¢ HHJAYKTuBHOCTh. CrepiHe-
BOMl CEpHEYHMK, CKDEIUIEHHBII C pe3b-
6OBBIM ITWIMHIPHKOM, MOXHO BBEPTHBATh
OTBEPTKOM Ha pa3Hywo riybuHy BHYTpB
KapKaca M TcM CamMbiM nOOCTpaMBaThk HH-
OYKTHBHOCTL KATYLUKH,

AHanorvyHbIH  CAMOJENBHBIN  Kapkac,
KOTOpBIii MOXeT ObITH WCNOJNB30BaH JUIA
KaTyLICK Ppa3sjJiiiHOrO Ha3Ha4uCHHH, IOKa-
3aH Ha puc. 146,6. J{ns usroroBieHus ero
HyXHb! JIBA KOJIblla M3 ¢eppuTa MapkKw
600HH ¢ sBpemuM pguametpoM 8 9
¥ BHYTpeHHMM 335 MM M crepxHeBoO#
MOJCTPOCYHBIA CEpPAEYHUK TOM XK€ MapKu
nuamerpoM 2,7 u JutHHo# 15 MMm. OcHoBoii
Kapkaca ciayXur OyMaxHas ruiibia JUIM-
HOW 12 MM M nmMaMerpoM, paBHbIM BHYT-
peHHeMy nuamerpy korenl. KoJblla npu-
xnei kieem bd-2 x nuibie Ha paccTosHnm
6 M. BeicTynaronuii CHH3y KOHEI[ I'MIIb3bI
Oynems BCTaBNsSiTb B OTBEPCTHE B MOH-
TaMHOM IUIaTe (MM WAaccH) ¥ NPUKJIEHBAThL
k peil. IloncrpoeyHsiii cepaeyHuK yaepxu-
BacTCs BHYTpM Kapkaca OymMaXXHOH wWin
MATEPYaTOR NPOKIANKOM.

qHCJ'ID BHTKOB H NpOBOM JUIA KaTYLUKH,
HAMOTAHHO! HA TAKOM KAapKac, 3aBHCHT OT
€€ Ha3HAYCHHA.

B paneneiineM, pacckasniBas O KOH-
TYPHBIX KaTyLIKax WIH BBICOKOYAaCTOTHHIX
TpanchopMaropax NPUEMHMKOB, 5 Oymy
YKa3ielBaThk OpPHCHTHPOBOYHEBIC YHC/IA BMT-
KOB B MX ODOMOTKax M Oyny cchllaTecsi Ha
KaTyLIK¥, ¥ KapKachl, O KOTOPBIX paccka-
san 3peck. Ho, pasymeercs, BO3MOXHbI
M [Ipyrue KOHCTPYKLMH KaTyIleK.

MAKETHAA ITAHEJIb

Camoe MHTEpEeCcHOE B TBOPYECTBE paauo-
JOOMTENS--3TO, MOKANYH, IKCICPHMEHTHI,
HANAXWBAHKE, NMOKMCK HAWTYYLIETO TEXHM-
4CCKOID PCLUCHMS KOHCTPYMpPYEMOIO YCH-
NUTENsA, TPHEMHMKA WIH HWHOrO YCTpOi-
crea. Iloka koHCIpyKuMs npocras, Make-
THpPOBaTh €€ MOXHO HENOCPEACTBCHHO Ha
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ee e MoHTaxHo# miate. Ho npu ycnox-
HEHMM KOHCTPYKIIMM 4MCJIO nieTaneit, pabo-
TAIOIMX B HeH, yBEJIMYMBAETCH H €€ MOH-
TaXKHasl TUlaTa CTAHOBUTCS Y€ HENONXo-
asiuleit 6azont juis skcnepumenTos. Hyxna
Gornee ynobuas naxesib, Ha KOTOPOH MOX-
HO [pEe/IBApHTEILHO CMOHTHPOBATh, NO-
nobparb ¥ npoeepuTh B pabore perany,
YCTAaHOBHTh PEXHMbl TPaH3UCTOPOB, OINpO-
6OBaTh BO3MOXHBIE JONOJIHEHMS M M3MeE-
HEHMS, 3 3aT€M NEPEHECTH M CMOHTHPO-
Barb ICTAIM Ha nocTosHno# miare. Wmen-
HO TaK OGBIYHO POXKIAIOTCS paaMoInobu-
TEIBCKHE KOHCTPYKIIHMH.

Bo3MOXHas KOHCTPYKIIUSE MAkeTHOM Ta-
HEJW, KOTOpYIO Thl MOXEIUb Cleiarh
¥ NOJIb30BAThCs €10 B JafbHei1leM, noka-

3aHa pa puc. 147. IT10 IWIOCKas NaHelb
C psllaMy KOHTAKTHHIX JIENECTKOB JUIA
MOHTaxa paauoneraneid. B sepxHeil yacTn
TIAHEAM CNpaBa HAXONMTCH BBIKIHOYATEND
NMUTaHHA S, clieBa —~ KOHJIEHCATOp NEpeMeH-
Hoit emkocti C, a MeXy HMMH TpH TEpe-
MEHHBIX pe3HCTOpa pa3HbIX HOMMHAJIOB.
MoHTaxHbIe JIeNnecTKH BO3Ji€ KOHIEHCATOo-
pa M pe3uCTOpOB SBJISIOTCH BBIBOAAMHA
3THX neraneil. Boipessl B BEpXHEH KpOMKe
naHenu oOpasyloT Onopsl JUIA KperUleHus
YKOpPOY€HHOTO WM JUIMHHOTO (eppHTOBO-
IO CTEPXXHS KOHTYDHOM KATYLUKH MJIM Mar-
HHMTHOM aHTeHHb! (NOAPOOHO O MArHMTHOIA
aHTeHHe s paccKaxy B TpuHaauatoli Gece-
ne). Csamu y naHend MMeloTcss KpOH-
LWTEHHLI W3 TOJIOCOK JIMCTOBOIO METaLIa,

Memanauveckas
cmouka

T ]

20%6 =120

20x11=220

270

Puc. 147. Makersas nanenn
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YIEPKHBAIOLLME €€ B HAKIIOHHOM TMOJIOXKe-
Hun. Barapero nuTaHusl KM BLINPAMUTE b
ceTeBoro GJioka MUTaHMA NOIKIOYAIOT (B
3aBUCHMMOCTH OT [OJISPHOCTH) K JIEMECTKY

«WUy» ¥ [POBOMHWKY, COEOHHAIOILIEMY
HWKHHE JIETIECTKH.
Konpencatop nepeMeHHOM  eMKOCTH

BKJIIOYAIOT BO BXOAHOH KOHTYP MaKeTH-
pyemoro npuemHuka. Ilpu 3tom ¢eppu-
TOBbIH CTEepXeHb MAarHWTHOW AHTEHHBI
KOHTYPHOM KaTyIUKM NPHKDEIUIAIOT K ma-
HEJM C NOMOILUBIO PE3HHOBBIX KOJEN WM
auToK. [lepeMeHHbie pe3nCTOpHI ClyXar
ans nopbopa COnpOTHMBIEHME B pas-
JIMMHBIX 1lensiX, HanpuMep, B 6a3oBbiX,
ONpEAENAONIMX PeXAMBI paboThl TpaH3M-
cropoB. IlopoGpannoe conporvBnenne y3-
HalOT MO 1UKaJle NEPEMEHHOTO Pe3HCTopa.

Ha MaxkeTHO# NaHEIM MOXHO CMakKeru-
poBath M HANAJWTHL TPAKTHYECKH JIHOOOM
YCHJINTE/Ib KWIIM (IPMEMHUK, NPOBECTH MHO-
I¥e paJHOTEXHHYECKHE ONBITHI M IKCTIEPH-
MEHTBI.

Chauana 3aroroBbp Bce HeoDXOOHMBlE
JIETAM M € yYeTOM ¥X rabapMroB M KOH-
CTPYKTHMBHBIX OcODEHHOCTE#R HayepTu Oy-
OyLIY}O faHeJlb B HATYPAJTbHYIO BEIHYHHY.
KoHziencaTop rnepeMenHOR €MKOCTH MO-
®eT ObITh Kak € TBEPALIM, TaK M C BO3-
AYUIHBIM  JUJIEKTPMKOM,  JKE1aTeJIbHO
C MakCHMMaJTbHOM EMKOCTBK) HE MeHee
350 n®. Bepixiroyaresb NUTaHUsA —TyMEiep
TB2-1 unu MT-1. INepemennisie pe3nctopsbl
soryTt 6biTk THHOB CI1-1, BK, CITO-2, no
o0n3aTesIbHO Tpynnel A, T.€. PE3NCTOPHI,
CONpOTHBIICHHE KOTOPBIX M3MEHACTCS Nps-
MO IPOTIOPLMOHAJIBEHO YIJly NOBOPOTa OCH.
Pe3anctopel € XapaKIepuCTMKAMM BHIOB
b u B menee xenarenbis. Homunan npa-
poro (no puc. 147) pesucropa MOXET
ourre 10-20 kOM, cpennero 75 150 kOmM,
sieBoro 300-470 kOm. KoHTakTHBIE JIE-
MECTKH MOXHO BhIPE3aTh M3 XXECTH WIM
JIMCTOBOM MENM, HO JIy4ll€ KCTOJIb30BaTh
JIENECTKW OT MOHTaXHBIX [UIAHOK, HMEH-
IUMXCA B MarasuHax paHOTOBapOB.

CaMy manens BHIIWIM M3 JIKCTOBOIO
rETHHAKCA, CTEKJIOTEKCTONNTA WM TEKCTO-
JMTa TOJMHOK He menee 1,5-2 mMm. Op-
TaHMYECKOE CTEKIIO JUIS 3TOR LiEM HenpH-
rO/1HO, TAaK KaK OHO IpM Harpese KOHTAK-
TOB nasulbHukoMm Oyner mnasurhes. Ila-
HEJNL pa3MeTh [0 YepTexy, caeiad Job3u-
KOM BBIpE3bl B BepXHeil 4acTH, npoCBepJiH
BCC OTBEPCTHSA, @ 3aTEM NPHCTYNaMl K Kpell-
NeHMio  getaneii. MOHTaXHBIE JIENeCTKH
Jiyd1L€ NPHKJIENbIBATL K NAaHEIM MEHbIMH
3aK/IENKAMH € KPYITIbIMH  TOJIOBKaMH.
K nenectkaM HuXHero psiia MOXHO cpasy
e NIpMNasTh OTPE30K MENHOTO, npefBapH-

TEJILHO O0OJIy)EHHOIO MpOBOJia, KOTOPbLIM
Oyner obOuMM 3a3eMIEHHBIM [POBOIHH-
KOM LleNM NuMTaHUs.

Ilepementibie pe3sucCTOpbl KpenM Tak,
4106bl MX BbIBOAL ObUIM  OOpalleHbI
K MOHTZXHBIM JIENECTKaM, C KOTOPBIMM
OHM JIOJDKHbI coemuHATHCH. Mx 1kans
rpagyvpyii no omMerpy. Jliusi pesucropos
TPYIbLl A OTMETKHM Ha IIKANax MJOJDKHbI
6biTh B OCHOBHOM PaBHOMEPHBIMH M TOJIb-
KO MO KpasiM HECKOJIbKO CkaTbiMu. Illkane
MOXHO TPAaBMPOBATHb HEMOCPEACTBEHHO Ha
MAaHE)IM WIM HAYEPTHThL HA IUIOTHOH Oyma-
re ¥ NpMKJIEMTb K TNaHEeIn.

Ocraercs npuaeiarb KpOHIUTEHHBI—M
MaKeTHasi NaHe/lb TOTOBA.

Kax 110b30BaThC NaHebk0?

Ha puc. 148 B kayecTBe npumepa noka-
3aHa YaCTh MAKETHOR NaHesH, Ha KOTOpoii
CMOHTHMpOBaHBI [E€TANH MPOCTEHILIETO yCu-
JIUTEJIN, CXeMa KOTOporo w3obpaxeHa Ha
TOM e pucyHKe. Jonyctum, uro tpebyer-
Cf YCTAHOBHTBH KOJUIEKTOPHBLIM TOK TpaH-
auctopa B npepenax 08-1 mA. B konnek-
TOPHYIO 1lEllb TPAH3IUCTOpa TNOC/eIoBa-
TeapHo ¢ Tenedponamu Bl prrodaeMm
MHIIHaMNEpMETp, a B 1ienb 6asbl BMECTO
pesucropa Rl -pBa nocnenoparesbHO coO-
€OUHEHHBIX PE3UCTOpA: MEpEMEHHbI Ha
100 xOmM, mMeromuMica Ha [UlaTte, M NO-
CTOSIHHbIH Rorp COIPOTHBJIEHHEM
80-100 kOwm, orpaHmiuBarommii T0x 6a3wbi,
KOTJla CONpOTHMBIIEHUE NEPEMEHHOIO pE3m-
cropa Oyzne1 paBHO HyJno. Bpamas pyuxy
MEPEMEHHOIO PE3NUCTOPa, YCTAHABJIMBACM
TpeOyemuiif Tok KonnekTopa. B uene 6a3m
noJoken ObITH BKJIIOYEH PE3HCTOp, CONpO-
THBJIEHHE KOTOPOTO pPaBHO CyMME COIpO-
THBJIEHUI TEpeMEHHOro (y3HaeM MO €ro
LLKasie) ¥ OrpaHHYMTE]LHOIO PE3UCTOPOB.

Ecmm crarmyeckmnii koaddMireHT nepe-
nayu Toka hyyo TpaHamcTopa 60JIBLION.

sonl]

i

10,0108

Puc. 148. TMpocTeliumit ycunurens, CMOHTHPO-
BAHHBI HAa MakeTHOH naneau
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a HayaJIbHBEIA TOK IIOKOA KOJLIEKTOpa AOI-
seH OBITH CPaBHHTENILHO MAalbiM, HanpH-

mep 0,3-0,5 MA, nocrrenopareNbHO € orpa--

HHYHTEJILHBIM  PE3HCTOPOM  MNpHAeTCA
BKJIIOYAThL IepeMeHHbI pe3HcTOp Ha
330 xOM. M HaoGoporT, ecnd h,,3 TpaH3H-
cTopa HeCOJBIIOH, a XOJIMEXTOPHBIH TOK
nomkeH ObITh 6-8 MA, xak 3TO OnIBaer,
HalpHUMEP, B OTHOTAKTHBIX BBIXOIHLIX Kac-
Kajax, TO B Lenb 0a3bl TPaH3MCTOpPa HAIO
Oyoer BKIIOYMTH TNIEPEMEHHBI PEIHCTOP
Ha 15 xOM, a CONpOTHBIEHHE OrpaHMYH-
TEJBHOTO  PE3HCTOPa YMEHBIHTh IO
5-6 xOm. .

Tax, Monb3ysich pa3HbLIMH NEPEMEHHBIMH
pPe3UCTOpaMH MAKeTHOH DNAaHEIH, a €CIH
HaZo, TO ONHOBPEMEHHO HIBYMS, MOXHO
OBICTPO DOCTaBHTH TPAH3IHCTOPbl KOH-
CTPYHMPYEMOTO YCTPOHCTBA B 3a0aHHBIE pe-
XMMBI paboThL

Kaxue nononHeHus MOXKHO BHECTH B Ta-
Kyro MaxeTHyroo nasens? Ha nel, Hanpu-
Mep, MOXHO YKpenuThb MAaHENbKH A
BKJIIOYEHHSA  BRIBOJOB - TPaH3HCTQPOB,
maiorabapuTHeIl MHILTHAMIEPMETp LIS
H3MEPEHHS KOJUIEKTOPHBIX TOKOB TPaH3H-
cropoB. OrpaHHYHTEIBEEIE PEIHCTOPH
MOXHO BHafTh MeXIJy BBIBOJAMH IEpe-
MEHHBIX PE3HCTOPOB H OTHOCSIIMMHCA
K HEM MOHTaXHBIMH JIEECTKAMH Ha I1aHe-
JIH, @ IIKAJTHl CONPOTHBJIEHMH nepeMEeHHBIX
PE3UCTOPOB I'PaJyHPOBATH C YYETOM 3THX
nononHeHui. BnpoyeM mnpaxTHka moOJIB30-
BaHHS MAaKEeTHON NAHENbI0 CaMa IIOACKa-
KET, KaK €€ MOXHO YCOBEPIIEHCTBOBATb.

[NEYATHBIA MOHTAX

Ceiiyac npOMBILLTEHHY0 paldoannapary-
Py MOHTHPYIOT TaxX Ha3kiBaeMbIM II€-
4aTHeIM crocoboM. IledaTHulE MoOHTaX
BOILEJ H B OPaxkTHKY MOOHMTENbCKOrO pa-
AMOKOHCTpyHpoBaHHsL Ilpu TakoM croco-
6e MOHTa%a POJb COSOUHUTENbHLIX TOKO-
HECYIMIMX [POBOAKHKOB BH/HOJHMIOT HE,
OTPE3KH MOHTAXHOIO IpPOBOAA, @ XaK Obl
OTIEYaTaHHBIE Ha IUIaTe IUIOIAJKH H IJO-
JnockH Menuno# ¢onbru. TakuMm crnocobom
M3TOTOBJICKBl MOHTAXHbIE IUTAThl HEKO-
TOpPhIX  KOHCTPYKLMIA, OIHCBHIBAEMBIX
B aTo#l xuure. Otkpoii, Hanpumep, c. 310.
Tam, Ha puc. 301, Tl yBHIOHIIB MOHTaX-
HYI0 IUIaTy CYNepreTepoAMHHOIO NpHEM-
HHUK&, BBINOJIHEHHYIO NEe4aTHRIM CIOCOOOM.
Tonbxo faBa COEAHHEHHS, BBIICIEHHRIC
IUTPHXOBBIMH JIHHHAMH, CAETAHBl OTPe3Ka-
MM M30JJHPOBAHHOTO MOHTaXHOIO IIPOBO-
na. Bee ocraibBele TOKOHECYIHE 1IPOBO.-
HUkM — GoOJIbra, X XOTOpOH NpHNAasHE! Bbl-
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BOABI feTased, HAXOAAMIHXCA C IpYro#
CTOPOHH! ILTaThL

JIns medaTHRIX IUIAaT UCHONB3YIOT Gosb-
THPOBAHHBI TETHHAKC, CTEKJIOTEKCTOJIHT
WM JpyrHe JIHCTOBRIE TUTACTMAacChl ¢ Ha-
KJIEeHHO# Ha HMX MenHoit doneroit Ton-
mmHo# 0,05 Mm. .

TexHONOTHA M3TOTOBJIEHHA MeYaTHBIX
mwiaT takoBa. CHadana Ha Oymare pasme-
LAIOT H YEPTAT B HATYPAJIbHYIO BEIHYHHY
KM B YBeJIMMEHHOM MaciTabe Bce meTaty
YCTPOHCTBA H COCOMHEHHS MEXIy HHMH
IIpH 3TOM CTpeMSATCA K TOMY, 4TOOb! Oy-
OyUIHE COCAHHUTEIbHBIE NPOBOXHUKH ObI-
1 BOIMOXHO KOPOTKHMH H HeE IepeceKa-
nHCh. OOHOBPEMEHHO BHOCST BO3MOXHEIE
H3MEHEHHS PHCYHKA MOHTaXHOH JIUTATHI
C y4eToM MMerolMxcsa geraneit. Tak, Ha-
NpiMep, €CIH BMECTO PEKOMEHJIYEMBIX
3JIEXTPONHTHYECKNX kKoHAeHcaTOopor K50-6
HCIoONb3yloTcs KoRaeHcatopsl KS50-3, To
PacCTOSHHE MeXIy OTBEPCTHAMH J[UIA MX
BBLIBOJIOB YBEIHYHBAKOT OO0 25-35 mm.

Korpa MoHTaxHas cxema HauepyeHa, H3
¢$ONBEIMPOBAHHOIO MAaTEpHasia  BBIMHIIH-
BAlOT IUIACTHHKY HYXHBIX pa3MepOBR H
C IOMOIILIO KONMKPOBATLHON Oymard wiH
no ceTke JHHMH ¢ maroMm 2,5-5 MM mepe-
BOAAT Ha ee (oOJbry pHCYHOK BCEX Ile-
YaTHBIX OPOBOOBMXOB. B Mecrax, rae mon-
XKHB OBITH OTBEPCTHA [UIA BRIBOOOB A€Ta-
ne#i, nenaoT KapHEPOM HIH IIHIOM YTIy-
6nenua. Jlanee Bce y4aCTKH (honBrH, KO-
TOphle Ha IUIAT€ JOJKHBI OCTaThbCs, aKKy-
paTHO 3aKpaillMBalOT INPH INOMOLIH CTe-
KJISSHHOTO peiichenepa HHTpONakoM, la-
noHnakoM, achankTOOMTYMHBIM  J1aKOM
wid xueeM B®d-2, HO crnerxa nonokpa-
IeHHsM, YTOOB! Ha ¢onere xopoiro Okin
BHJICH PHCYHOK OyIOymmMX TOKOHECYIIMX
npoBoAKRHXOB. HepoBHOCTH nHHME HIH
NOATEKH YCTPAHAIOT OCTPhHIM KOHYHMKOM
HOXa, CKaJIbIIEJIEM HJIH JieaBHEM Oe3omac-
HOM OpHTBBL

Korna xpacka xopolo BbICOXHET, 3aro-
TOBKY TUIAThl HNOMENIAIOT JUIA TpPaBJIEHHA
B PACTBOP XJOPHOTO Xejie3a ILTIOTHOCTBIO
1,3, HanuTEI B MJIOCKYH ILUIaCTMACCOBYIO
wiH dapdoposyro BaHHOUKY. Jlnia pacTBo-
pa Tako# 1IoTHOCTH 150 r xnopHoro xe-
ne3a pacteopH B 200 cM? Bomnl Bo Bpems
TpaBJICHAA BaHHOYKY HYXHO BCE BpeMs
nokay¥BaTh. B pacTBope KOMHATHOH TeM-
nepaTyps! TpaBiieHHe (GONbIH JUTHTCS IIpH-
MepHO 1 4, @ B IOJOrpeToM OO0 TeMilepa-
Typsl 40-50°C—oxono 15 mMun.

IpoTpaenenHyo 1maary TIIATENbHO
NPOMEIBRIOT  MONEPEMEHHO  XOJNOOHOH
H ropsiue#t Bomoi, cymar, a 3aTeM B HaMe-
YEeHHbIX paHee MECTaX MPOCBEPIHBAIOT OT-



BepcTHst JUIs BhiBojioB peraneit. Ilepen
MOHTaXOM IUIaTy UUIMQYIOT MEJIKOM
LUKYPKOH, MpOMBIBAIOT  PacTBOPHUTENCM
WM ALETOHOM, 4TOOBI YOaIuTh OCTATKH
KHMCJIOTOYNOPHOM KPackM, M Cpa3y MNOKpbI-
BaloT KanHQOJBHBIM nakoM (15 9/-nbrii
pacTeop KaHuONM B COMPTE MIIM ALETO-
HE), MPCMOXPaHMIOIMM TCYaTHLIC NPOBOJL-
HMKM OT OKHCJICHHS.

Ilpu MoOHTaXe BBLIBOABL JIETANICH 11POILY-
CKaloT Yepe3 OTBEpCTHSA B IUIaTe M CHH3Y
NpHNauBaOT K MECYATHBIM 1IPOBOHMKAM.

Jos npuMepa na puc. 149,a moxasaHb
reyaTHas Ilata M CXxema COCAMHEHMS Hd
Hell netaneil YCWIMTeNs 3ByKOBO#H 4acToTsl
K JICTEKTOPHOMY [NPHEMHHMKY, CMOHTHPO-
BAHHOMY 1O 3HAKOMOI Tebe cxeme, npHee-
JIeBHO# Ha puc. 92 (cnpapa 01 WITPUXOBOH
nuHuK). Bua Ha miary nokasaH co cro-
POHBI TCYATHBIX IPOBOJIHMKOB, a [ETaM
HAXOJIATCH € JAPYrod CTOPOHBI IUIAThI (CM.
prc. 93). Tenepp, ecny 3axoHelb, Thl MO-
WEWb CMOHTHPOBAThH €r0 Ha IEYATHOH
Iiare.

A xak ObIThb, €C/TM HET XJIOPHOIO XeJie-
3a? B 1akom ciydaec MOXHO IUaty cpe-
nark MOJl NeYarHblii MOHTaX, NOJNbL3yACh
HOXOM-PE3aKOM, O KOTOPOM $i YX€ [OBO-
puit Tebe B 710i 6ecene. [iary Takoro xe
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Puc. 149. IMewarHulii MOHTaMX

Npunou

10-202

O[HOTPAH3HCTOPHOIO YCWINTENS Thl BH-
mvuie Ha puc. 149,6. Komunonoska nera-
ne Ha HeW Takas €, KaK Ha IUlaTe PMC.
149,a, HO TOKOHeCyllME MPOBOAHKMKYM 0Dpa-
3y101 HE GMIYPHBIE, & NPAMOYTOJILHLIE 10~
Jocku GOJIETH, OTACTCHHBIE OfIHA OT Opy-
roii npopeisimu B Qobre.

INpy neyaTHOM MOHTAaXE TAKME JIETAJIH,
KaK PE3HCTOpBl, TPAaH3HCTOPHL, KOHACHCA-
TOPbI, IOJDKHB MOHTUPOBAaTBLCH Ha Iulare
JECTKO; OHM NOJDXHBI OBITH IUIOTHO Npu-
¥aThl K IUIATE WIM WX [POBOJIOYHBIE Bbl-
BOMb! IOJDKHBI OBITH NPEOBAPHTENILHO OT-
¢dopMOBaHbl - M30THYTHI Hanoobue cryne-

-HCK, HCKJIIOYAKIHX [IpONONIBHOE CMELle-

Hue. HekoTopeie npueMbl MOHTaXa Takux
neranei nokasaHel Ha puc. 149,8. 310 He-
obxooMMO JUIS TOro, YTOOBL NpH HaXaTHH
Ha [IETab CBEPXY TOHKME IPOBOMAHMKN M3
¢donery HE MOrJIM OTCAAUBATBCH OT MATHI
¥ pa3’pbiBaTHCSL

MonTa)X  HEKOTOPBIX  KOHCTDYKLIHM,
O KOTOpHBIX 5 euie Oyny pacckasblBaTh, Bbl-
MONHEH TeyartHeIM MertoloM. Ho 310 me
3HAYUT, YTO TOJIBKO TAK IOJDKHO ObITh.
MoHT2X TeX € KOHCTPYKUMH MOXer
ObITH NPOBOJIOYHBIM.

O MEPAX ITPEJOCTOPOXHOCTH
ITPH MOHTAXE TPAH3MCTOPOB

Hanexnas paGora koHcCIpympyemoii pa-
[uoannapaTypel 3aBHCHT HE TOJILKO OT Ka-
YeCTBA MCIIONBL3YEMbIX B HCH TPaH3UCTO-
poB, HO M OT cOOMIONEAMA MNpaBMI MX
MOHTaXa.

BelBOALI TPaH3HCTOPOB riepei MOHTA-
JXOM BBINIPAMIIAIOT, 3a4MILAIOT OT OKMC-
JIOB, 3any)XHBalOT, M3rubalT no onpene-
nenno#t ¢opme (PopMyror) M, €ciiM HAMO,
yxopauusaroT. Ilpu 310M BBIBOZL Y KOpny-
Ca NpMJEPXMBAIOT MMHUETOM KJIM TLIOCKO-
rybuamm, 4robel Ha obnomuth. H3rub
NpOBOJIOYHBIX  BLIBOJIOB  MaJIOMOLIHBIX
TPaH3MCTOPOB  [IONYCTMM €  painyCcoM
1,5 2 MM Ha paccTOAHHMH HE MeHee 3 MM
01 KOpryca ¢ 00s3aTe/IbHBIM 1PUICPXKBa-
HHEM Yy KODIYCA MHMHIETOM MK ILIOCKO-
rybiiamm, 4ToOBI HE BBIKPOLIMTL CTEK-
JISIHHBIC M30JIATOpLL. BbIBOALI 1paH3MCTIO-
POB HE PEKOMCHAYETCH YKOpauMBaTh GoJce
yem 0 15 mMm.

HeobxoguMO MOMHMTEL, 4YTO TpaH3M-
CTOpBI, KaK, BIpOYEM, M BCE TOJIYIIPOBOJI-
HHKOBBIE 1pubopsl, YYBCIBHTEILHBI]
K IIEpErpeBy, a IEPErpee BJIMSCT HAa M3Me-
HenMe uX napamerpos. [loaromy npunap-
BaTh BLIBOJIbI TPAH3WCTOPOB HAIO MAsUIb-
HHKOM MOIIHOCTBIO He Gonee 40 Br [ns
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yJiyHiIeHHsl OTBOJIA TEIL1a OT TPaH3UCTOpa
BO BpPEM# NJMKH €r0 BHIBOIbLI NPHICPKH-
BAKOT IMHLETOM WIH IUIOCKOryGIiaMu, BbI-
NOJIHAIOMMMHE (YHKIIHIO [ONOJIHUTENBHO-
ro tennooreona. Ilpouecc naiku nosxen
6L KpaTkoBpeMeHHbIM —He Goee 3-5 c,
a MOBTOPHYK MnalKy TOro e COCIMHEHUS
(ecnu, KOHEYHO, B 3TOM €CTh HEOOXOIM-
MOCTB) CI€yeT NMPOBOMMTHL HE paHee, HYeM
uepe3 2-3 MuH.

IlpobuBHOE RanpsKEHME p-N NEPEXOI0B
MHOTMX MaJIOMOLIHBIX OHNONSIPHBIX M NO-
JIEBBIX TPAH3MCTOPOB M3MEPSICTCH COMHH-
1IaMy BOJIBTa M iaxe menblie. M ecnu pa-
Oouas yacTth NASILHHKA MMeeT HelocTa-
TOYHYIO H3ONAIMIO OT HarpeBaTelbHOR
OOMOTKH, TO OH MOXEI CIaTb NPHYHHOMR
nopyu Tpansucropa. IloaroMy npn MoHTa-
We TPAH3MUCTOPOB MENATENbHO TNONb30-
BAaThCH HU3KOBOJIBTHBIM MASsUIbHUKOM, IH-
Tasi €ro OT NOHWXaowero tpaHchopmMaro-
pa M, KpoMe TOro, 3a3eMIfii KOpIycC
NAasUTbHMKA CHApYXH.

Ilpu MoORIaXe NONEBBIX TPAHIUCTOPOB
He crenyer 3abBIBaTh ¥ O BO3MOXHOCTH
npobosi MX CraTu4¥eck¥M 3JICKTPHYECTBOM
M JlaXke HanpsHKeHWEM HABONOK. JNEKTpH-
yeCKHuil 3apsil, BOSHMKIUMI Ha TBOEM TEJE,
€C/IM Thl CTOMIUB HA 11011y, HENPOBOIALIEM
TOK, MOXET B MOMEHT [PMKOCHOBECHHSA
K TPaH3MCTOpPY CO3Iarh JJEKTpHYECKUi
MMITYJIBC, IOCTATOYHBIH JUIS BBIBOAA TPaH-
sucropa u3 crpos. IlosroMmy npu MoHTaxe
OJICBHIX TPAaH3HCTOPOB OCOOEHHO JKena-
TEJILHO TIONIL30BATBCH  HHW3IKOBOJIBTHBIM
NasuIbHUKOM, €10 a0 CIEAYET 3a3¢MIIATH
M Tiepe/l [aiKOM 3aMbiKarb HAKOPOTKO BCE
BBIBOJIbI OTPE3KOM OrOJIECHHOTO [1pOBOJIA.
Ilonesno, xpome TOro, mepen MOHTAXKOM
M BO BpEM$i MOHTAXa MOJIEBLIX TPAH3UCTO-
POB CaMOMY paMooOHUTeNI0 NepHoaHYe-
CKM «paspsxarbCs», KacasiCh pyko# 3ase-
MJICHMSI Ha HECKOJNIBKO CEeKyH[I.

Boob1ue ke 3MCKTPHYECKHI MasUIbHUK,
KOTOpBIH OyneT nocTOSHHBIM pabo¥HM MH-
CTPYMEHTOM BO BCEX TBOMX pajlMOMOH-
TaXHbIX [€JJaX, MOXET NPUYMHUTL He-
NPUMATHOCTb HE TOJIBKO TPAaH3KCTIOPY WM
JPYTOMY TOJIyIpOBOAHMKOBOMY npuGopy,
HO M JIM4YHO Tebe, eCiH OMH U3 €ro TOKO-
HECYLIMX IPOBOJIOB WJIM HATPEBATCIILHBIH
MEMEHT OKAXETCH COC/IMHEHHbIM C METAJ-
nuieckuM koprycoM. Iosb3oBaThes Takum
NasIbHUKOM ONACHO — MOXHO MNONACTh MOjT
BBICOKOC HAIPSKCHUE 3JICKTPOOCBETUTEIIb-
noit ceru. Ilo3toMy Bpemsi OT BpeMeHM
NpoBepsil C NOMOIILK OMMETPa, HE TO-
SBMJICA J1M JIEKTPHYECKHIT KOHTAKT MEXIy
KOPIIYCOM M LUTENCENILHOM BHJIKOH Ha KOH-
1€ IHYpa NHIAHKA NasIbLHUKA,

Iocrapaiics npoOpecTH HH3KOBOJILT-
Hbl mnasuibHMK, HanpuMep Tuna [ICH
25-36. Ilpaepa, juis €ro MUTAHMSE MOTpe-
6yeTcs TpaHcOpMaTOp, NOHMXAIOIIMH Ha-
npsokenne cetv o 25-36 B. 3ato MoHTaxX
TaK¥M MasuibHUKOM Oe3onaced W JUIs 3Je-
MCHTOB panuoannapatypel. ¥ ISt TeOs.

Ipodonxcumenvriont oxkazaiack Hawa be-
ceda o meoeit macmepckoi. Ho u ona He
OX6AMUAQ 6CEX COBEMOE, CBAZAHHBIX C MeX-
HoAozuell U3zomoeneHus paskblx Oemdieil,
NPaKnUKOl MOHMAXCA annapamypet, npubo-
pos. Iocmaparocy 6ocnoavums ynywerHoe
NPUMEHUMEALHO K KOHKDEIMHbIM KOHCHPYK-
Yunam.



BECEJIA JECATAS

MHUKPO®OHBHI, 3BYKO-
CHUMATEJIH, QJIEKTPO-
ANHAMMNYECKHE
I'OJIOBKH

Hocae oemexmopHozo u o00HOMpaH3UCMOp-
HO20 NpueMHUKO8 mbl Hauhewv (a Modcem
Ovimb, yxnce Hauaa) KOHCMpyuposame ycu-
aumeau 34 u bosee cAOMCHbIE NpUEeMHUKU,
no3eoaAwwue cAyuwiamb paduonepeoauu He
HG 20408Hble meneoHbl, G Ha 3IAEKMpO-
OUHAMUYECKYI0 20406KY NDAMO20 u3fyye-
HUA.

Yeusumesr 34 moxcho ucnosvzosame
OnA YCUAEHUA peuu, Hanpumep OAA pa-
ouoysaa. Ilepsvim 36eHOM maxozo paduo-
mexHuueckozo ycmpoiicmsa b6ydem Muxpo-
doH, a KOHEUHbIM —2POMKOZOBOpUMENU.

Jan zpomrozo socnpoussedenusn zpamia-
nucu mebe nomumo ycusumessa 34 nompe-
byemca ewe 3eyxocnumameﬂb—npu6€)p,
C NOMOWbIO KOMOPOZO 3ANUCGHHBIL  Ha
zpamnaacmurke 38yK npeobpasyemcs 6 3AeK-
mpuueckue Konebanua 36YK060U Hacmomsl.
Koneunvim 38eHoM 3mozo ycmpoiicmsa
makxce 6ydem 3sekmpoduHaMuuecKkas zo-
A0SKA NPAMOZO U3IAYYEHUA.

Ho3naxombca ¢ ycmpoticmgom u npuryu-
nom pabomel amux npubopos.

MHUKPO®OHBI

ThI yXXe 3Haellb, YTO MHKpOQOH SBJIAETCS
npeobpajopaTesieM 3BYKOBBIX KoJebaHui
BO3/IyXa B 3JIEKTDHYECKHE KoyiebaHHs, KO-

10*

TOpble MOTYT OBITh YCHSIEHBI, @ 3aTe€M Ipe-
oOpa3oBanbl CHOBA B 3BYK.

Camplit pocToff ¥ cambiil crapeimnit
MHKpodoH— yronpebi. Bremnnit Bun He-
KOTOpbIX MaJOrabapMTHBIX  YrOJIBHBIX
mHKpodoHOB nokazad Ha puc. 150. Jro
TaK Ha3pBaemble MHKPOQOHHBIE KalCHOJIK
THOoB MK-10 u MK-59, ocoberHo mmpo-
KO Mcronp3yemule B TeneboHuu VYcrpoii-
CTBO YTOJBHOTO MHKpOGOHA B YIIPOIHEH-
HOM BHJE, [pPHHIMN €ro  AEHCTBUA
M rpaduky, WUTIOCTpUpYOLWHKE ero pabo-
Ty, u3obpaxensl Ha puc. 151. Takod Mu-
KpodoH mpeacraBiaser coboi Meramdde~
CKyro XOpOOKYy C YrOJIbHRIM IIOPOLLKOM,
KOTOpYFO NMPUKPRIBAET rUOKas MeTaljHye-
CKax WM YTOJIbHAas IUIACTHHKA —MeMOpa-
Ha. MeMOpana H30JMpOBaHa OT KOpOOKH.
Tok Mekxay HHMU MOXET INPOXOJHTH
TOJIBKO Yepe3 yroJsibHeid mopouok. Ucroy-
HMKOM Toka siBisiercs Oatapea GB. Iloka
neped MUKpo$OHOM HE TOBOpST, MeMOpa-
Ha HaxOIMTCS B CIOKOWHOM COCTOSIHUH
(puc. 151,a), B nenu Muxpodona, obpaso-
BaHHO} OaTapeell ¥ YTOJNBHBIM ITOPOIIKOM,
TeyeT TOK Iyx. 3HayeHHE €ro 3aBUCHT
[J1aBHEIM 00pa3oM OT  CONpOTUBICHHUA
JrOJABHOrO MNOPOIIKA M  ONPEAETRETCs
ITIOTHOCTBIO mpuierasds ero yactun. Ho
BOT Mnepel MHKpPOGOHOM Hayajld TIOBO-
puthk. Ilon nefictBHEM 3BYKOBBIX BOJIH
MeMOpaHa crana xosiebaTbCcsi, TO IpOTrH-
Gasice BHyTppr KOpoOku (puc. 151,0), ToO
BeIrMbascy Hapyxy (puc. 151,B). Koxeb-
Jsce, MemOpaHa TO YIUIOTHSET 4HaCTHIIBI
YTOJILHOrO  [OpOLIKA,  OTYEro  €ro
CONpPOTHBJIECHUE YMEHBIUAETCS, TO paccia-
OnseT KOHTAKTBl MEXAY HHMH, OTHEro
COIPOTHBJIEHHE MHKPO(OHHOK Lenu yse-
JIHYNBAETCA. A ecId U3MEHSETCH CONPOTH-
BJIeHKE MHKPOQOHHO#M UenH, To (10 3aKOHY
Oma) usMeHseTCa M TOK B HEWM.

IToka nepen MuxkpodoHOM HE TOBOPIIH,
TOK B €ro nemu ObIn nocrosHHeIM. Kak
TOJILKO Ha4aJld TOBOPHTB, TOK CTAJI IyJIb~
CHPOBATh ¢ 4YaCTOTON 3BYKOBBIX KOJieOa-
HMH. MuKpodoH, clenoBaTeNpHO, IIpe-
o0pa3opan 3BYKOBblE KOJeOaHMA BO3OyXa
B 3JIEKTPHYECKHe KOJeOaHMsl 3BYKOBOIi 4a-
ctoThl. Ecu B MUKpOGQOHHYIO LENb BKJIO-

Mr-59

Puc. 150. Vroneable MUKPOGOHBI
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Puc. 151. Pabora yronsHoro mukpodona

YUThb 3NEKTPOMAarHUTHBIE TenedoH, TO
eKTpHHecKue kosiebanus OynyT npeobpa-
30BAHB] HM B 3BYKOBBIC KOJicOaHMsL

Tok 3ByKOBOIf 4acTOTHI B MHKPO{OHHO#H
Leny obpa3yroT [BE €ro COCTABIISIOIIME —
NOCTOsHHAS, COOTBETCTBYIOLLAS CPEAHEMY
3HAYEHMIO TOKA B [IEIH, H NEPEMEHHAs, CO-
OTBEICIBYIOLAA AMIUIMTYOHBIM  3Haye-
HHMAM KoJcOaHMii TOKa, CO3aHHBIX MMKpO-
dounom. B tenedhonnn ¥ B pagHOTCXHUYC—
CKHX YCTpOMCTBaX [0 NpOBOOAM MEpeaaroT
OOBLMHO TOJILKO NEPEMEHHYIO COCTaBJIAIO-
LX), A [OCTOSHHYIO, BBINOJHHBLIYIO
CBOIO 3ajayy, KaK NpaBHIO, 3aAMBIKAIOT
B O4YCHb KOpPOTKOH MMUKPO(OHHOW IIEnu.
Takoe pasnesenue TOKa 3BYKOBOH Ya-
CTOTBI HA €10 COCTABJIHIOLME MOXHO OCYy-
1ECTBHTE, HAIPUMEP, € TNOMOLUBIO TPAaHC-
dopMmaTopa, HWTO M  MWUIOCTpHpyET
puc. 152. 3pnece mukpodon Bl, uctounHnk
Toka GB m obmorka 1 1panchopmaropa
T obpa3yior neppuuHyH0 MHKpPO(QOHHYIO
nens, a obmorka I1 Tpanchopmaropa
u tenepon B2 - propuunyro. B nepeutiHOM
LIEMH TeYET TOK, MyJILCHPYIOIIMI B TAKT CO
3BYKOBBIMH KOJICOAHMAMH BO3[lyXa nepej
mukpodorom. Koniebanus 31010 TO0Ka MH-
nyuupyrot B obmotke Il tpancdopmaropa
MEPEMEHHOE HANPSIKEHHE 3BYKOBOM 4a-
CTOTBI, KOTOPOE 3acTaBnsicT Tenedon 3By-
YaTh.

I n t
¢
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Puc. 152. Pasnenenwe TOKa uenu MukpodoHa
Ha Ero CcoCTabBJIAHOLIHE
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HWMeHHO Tak, MeXay Npo4YuM, M repe-
Haercs pa3roBOp no nposofaM B Tenedo-
Huu. Ho Hanpsoxenme ¢ obmotku I1 Tpanc-
¢dopMaTopa MOXHO NOOATL HA BXOI YCH-
smurena 34, 4Ttobbl ycuiIMTh €ro, a 3aTeM
npecobpasoBath B 3ByK. Tak MMEHHO M Jie-
JIAT npu ycrieHun peydd. Ecnm B TBoEM
XO035iCTBE HAAETCs YrofnbHbiH MMKpPO(OH
¥ KakoH-mbo noswiwaroumi TpaHcdop-
Matop, a TroJioBHbie TenedoHbl Yy Tebs,
HaJICHOCh, €CTh, Thl CMOXELIL BCE TO, O YEM
s ceityac pacCKa3biBall, NMpOBEPHUTE HA OIlbI-
TEC.

Hna ycunenmst peus B annaparype 3By-
KO3alHCH MCNOJNIb3YIOTCA IJIaBHbIM 00pa-
30M 3NEKTPOAMHAMMYECKHE MMUKpPOGOHLI,
Hanpumep MuKpodons MJI-42, MII-47,
BHCLLIHHH BHO KOTOpPBIX II0OKa3aH Ha
puc. 153. Mukpodon 3JekTpoauHaMKYe-
CKOil CHCTEMBI HMMeEET CWIbHBIHM TO-
CTOSIHHbIH MarHuT 2, HATIOMMHAIOLHM
TOJICTOCTEHHBIH CTakaH, C KpyIJibIM cep-
NEYHHKOM— KEpHOM 3 B cepenune. Takowu
MarHMr, €CJIH paspciatk Cro BJ10JIb, NOXO0X
na Oykey Ill. K cropone, nporuBononox-
HOH «OHy» MArHMTa, NpHKpervleH duiaker,
S—cranbHas Hawlagka C KpPyribiM OTBEp-
crieM B cepeadHe. Mexny d¢uanueM
M KEpHOM MarHura-—Y3KMil BO3[IyLIHBIH
KOJIBIIEBOM 3a30pD, B KOTOPOM CO3MIACTCH
CH/IBHOE MarHuTHoe mnoje. B xonbuesom
MATHUTHOM I110JI€, HC KacanaChb HH KE€pPHa, HH
¢aHa, HAXONWTCH 3BYKOBas KaryllKa
4 u3 m3osmposaHHoro nposona. Karyllika
CKperUieHa ¢ MeMOpaHoit 6, cnenanHOH U3
ANHOMMHHCBOH (QONBIM HWIM IUTACTMACCHL.
Kpas memOpanel rodpuposansl, bnarona-
P Y€MYy OHA ¥ CKPEILICHHAS C HEH 3ByKOBas

]
| =~ |
Kycunumento 3¢

Puc. 153. Buewmwii g mMuxpodonos MJI-42,
MJ1-47 ¥ ycTpO#CTBO 3INEKTPOAMHAMHYECKOTO

MHKpO(oHa



KaTywka obrnagaroT noJBMkHoOCTEI. Bech
MEXaHu3M MMKpO()OHA2 HaXOOMTCH B Me-
TayubeckoM kopnyce |. B kpeiike kop-
myca C/ejaHbl OTBEpPCTHS JINf Tpoxoja
3BYKOBBIX BOJIH.

INpuanun paborer Takoro MukpodoHa
OCHOBaH Ha CBOMCTBaX 3JICKTPOMAarHHWTHOM
MHJIYKIIHH, O KOTOPOM sl pacckassiBan T1ebe
panbiue. [Toka katywka MuUKpodoHa Herno-
JIBHXXHA, B HEH HE MHIYLMPYIOTCH 3JICKTPH-
yeckue Koncbanus, XOTsi OHA M HaXOOMTCs
B CAMOHM ryllie MarHMTHBIX CHIOBBIX JIM-
nuil. Ho BoT nepen MukpodoHOM 3a3By4a-
sia, Hanpumep, crpyHa. Cpasy xe B TakT
€ oDJIACTAMH NOHMXEHHOIO M NOBHILIEHHO-
ro [IaBjicHUs 3BYKOBLIX BOJTH Ha4YMHACT KO-
nebarecs Membpana. Konebnscs, oHa
yBnekaer 3a coboit karywky. Ilpu 3tom
KaTyLUKa TIEpECceKaeT MATHUTHHIE CHIIOBbIE
JIHHMM M B HEH MHIYIMPYCTCH NEPEMEHHOE
HaNpPSXEHHUE TOM XKe YACTOTHI, YTO M Y 3BY-
KOBbIX konecbaHuii. UeM Bbillle TOH 3BYKQ,
TeM BHILIE HacloTa 3TOro Toka. Yem
rpoMHe 3BYK, TeM OoJiblIE aMIIMTyna
JNEKTPUYECKHX KOJeOaHWil 3BYKOBOH %4a-
CIOTBL

B mMuxpodoHHOM mOACTaBKE HAXOOWTCH
tpanchopMarop 7, ¢ NOMOLIbIO KOTOPOro
HANpsUKEHWE 3BYKOBOM 4acTOThl, CO3NaH-
HOC 3JIEKTPOMarHWTHOM CHCTEMOM MUKpO-
¢oHa, MOBBILLACTCA M NCPEIACTCH MO Npo-
poniaM k ycuwmaremo 34. 3ror tpanchop-
MaToOp Ha3bIBAIOT COrNIACYIOLMM: KpoMe
MOBBLILLCHKUSA HATPSDKEHHMSl OH €lle Corna-
Cy€l Majio€ CONMPOTHBIICHME KaTyLUKM MH-
kpodoHa € OTHOCHTENBHO  GONBILINM
BXOAHLIM CONPOTHBJICHHMEM YCHJIHTEIIA.

INpyHIMIMATBHO TAK YCTPOEHBI M pabo-
TAlT BCE JJIEKTPOJMHAMMYECKHE MHKpO-
(hOHBI LUMPOKOro NPUMCHEHNS, B TOM 4MC-
ne mukpodonst MJI-47 » MJ-66, npen-
nasHayeHHple JUIA  paboTbl  COBMECTHO
C NPOMBIUUICHHBIMH H JIHOOHTENBCKUME
MarHuTodoHaMu.

3BYKOCHUMATEJIU

Ob6passo roBOpS, rPaMIUTACTHHKK
SABJISAIOTCS (XPaHHUTEIAMH» MY3bIKATLHBIX
MPOM3BEICHMH, Ofep, CTPAHbIX HCIIOJIHE-
HUii, TanlesanbHOM My3bikH. Pazimyaror
rpaMIUTACTHHKH  MOHO(OBMYECKHE, HITH,
KaK 4acToO rOBOPST, OObIMHBIE, U cTepeodo-
Huyeckye. JUns BOCnpowsBeNcHUs IpamM3a-
MHCH HCIOJNIB3YIOT COOTBETCTBEHHO MOHO-
donmyecke 1 CTepeoOHHYECKHE 3BYKO-
caumarerm. B cBoro ouepenn no ycrpoi-
CTBY M mnpuHUMIY paboTH pazNuHaloT
maznumuvle  (WIH  JIEKTPOMArHUTHEIC)

M Nnbe3031eKmpuyeckue (MM Nbe3oKepaMu-
HECKHE) 36YKOCHUMamMeNU.

VnpolieHHoe ycTpoHCTBO M CXeMaTHye-
cKoe M300paXxeHHE MarHWTHOro MOHOGO-
HWYECKOTO 3BYKOCHHMATE/IA NOKa3aHbl Ha
puc. 154. 3BykoCHUMaTE)Ib 3TOH CHCTEMBI
HMMEET CHIBHBIH MoJIkOBOOOpasHeli  1o-
crosiHHBIE Maraur ¢ C-o0pasubiME  10-
JIOCHBIMM HaKOHeuHHKaMM 5. Mexny no-
JIFOCHBIMM HAKOHEYHMKAMH HAXOOMTCH Ka-
TyLWKa 3, HAMOTaHHas M3 TOHKOrO M30JIH-
pOBaHHOrO NpOBOAa, a BHYTPHM KaTyll-
Ki- skopk 2. BeiCTynaroliasi BHM3 4acCTh
AKOpsl 3akaHuMBactcss Wrnoi 1. Skopw
YIOEPXMBACTCH B HEHTPAIBLHOM TOJIOXCHHUH
HAJIETOl Ha HEro 3JIaCTHYHOM pe3MHOBOM
Tpyb6xoit 4. ECM KOHYMK HITIbI OTKJIOHKTH
BIIPABO, TO NMPOTHBOINOJIOXKHLIH KOHELl AKO-
ps orxionurcs Baeso. Y naobopor, ecin
KOHYMK HIJIbl OTKJIOHMTH BJIEBO, TO MPOTH-
BOTOJIOXKHbIH KOHELl SKOPS OTKIOHHTCH
snpaBo. Kaxnoe konebaHue SKOpsS BbI3bI-
BACT M3MCHECHME COCTOSIHMA MAarHHTHOrO
NoJif B 3a30pE€ MOJIOCHBIX HAKOHCYHMKOB,
a M3MCHAIOLICECS  MAarHUTHOe  NIOJie
BO30YXJaeT B KaryliKe NEpEMEHHOe Ha-
npspKEHKE.

PaccmaTtpuBasi BHUMATEIBHO rpaMMoO-
¢OHAYIO MIACTMHKY, Thbl, KOHEYHO, BMAEI
Ha He#l 3ursaroobpazHyro Gopo3nky, Hay-
ny”o no cmmpajm. Ira Goposnka— «pHCy-
HOK» 3BYKa, 3alMCAHHOrO Ha IUIACTHHKE.
Ilpy npourpbiBaHMM IIACTHHKM KOHYHK
HIJIBl 3BYKOCHMMATE/S, CJIEIYst 33 BCEMM
u3BWIMHaMK Qopo3zky, konebner sKOpb,
MOTOK MATHHMTHBIX CHJIOBBIX JIMHMH B HEM
M3MEHRETCH, W B KaTylIke BO3Oyxnaercs
NIEPEMEHHOE HANpPSXCHUE 3BYKOBOM Ha-
croTel. IIpH caMbIX TPOMKMX 3arMCaHHBIX
3ByKaX OHO He npessuuaer 100-150 mB.
Ho ecnu 310 HanpspkeHHE YCHIHTB, TO
3NECKTPOIMHAMMYCCKAA TOJIOBKA, BKJIHOYCH-
Has Ha BBIXOLC YCHJIMTEJNS, FPOMKO BOC-

5\.
4.
J

2

a
Puc. 154. Yupowennoe ycrpoicteo u rpadurie-

ckoe obo3nayeHue MarHMTHONO MOIIOI!JO]IH‘-IB'
CKOrQ 3BYKOCHHMAaTENA
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Puc. 155. Verpoiicteo (a) v eHewmuii Bui (6)
NBEE303NIEKTPMYECKOIO 3BYKOCHUMATEISA

MpOM3BONMT 3BYK, 3alMCaHHBIH Ha rpam-
IUTACTHHKE.

PaccmoTtpm ycnosaoe rpaguteckoe obo-
3HAYEHME 3TOI0 3BYKOCHUMATElISi Ha CXe-
max. Ero koH1yp B BHZIE «YyTHOXKa»—CHM-
BOJIMYECKOE M300paxecHHEe BceX mpeobpa-
3yIOLMX FONIOBOK, T.€. npubopos, ¢ 1o-
MOIIBEHD KOTpr]X CUHTBIBAOT MIIH 3a-
NHUCHIBAIOT 3BYK HA rpaMIUIaCTHHKE WM
MarHuTHOM yexte Marvurtodora. Yeproy-
Ka B JICBOH HHXKHEH 4acTH— «Hriia»
¥ CTpeNika, Wnyllas B CIOPOHY BBLIBOIOB.
NpEBpaTHiIi €0 B CHMBOJI AKYCTHYCCKOM
MOJIOBKH BOCIIPOM3BECIEHHS — 3BYKOCHHM A~
TC/Ib. A YNPOIIEHHBIH CHMBOJI KaTYLIKH
C oepncunnxom TOBOpHT O TOM, 4TO 3BYy-
KOCHHMMATEIIb MalHWTHBINA.

Mexann3M NMbE303NEKTPHYECKOr0 MOHO-
(POHHYECKOTO 3BYKOCHHMATEJIA B YNPONIEH-
HOM BHjI€ NOKa3aH Ha puc. 155,a. Ero oc-
HOBOH SIBJISETCH IbE30IEKTPHUYECKHI 3Jie-
MEHT 4 -TUIACTMHA M3 CNEIManbHOM Kepa-
MHKH, 00Nafaroniei Nbe3oaNeKTPHYECKHMH
CBOWCTBAMM: CO3[AET IIEKTPHYECKHME 3a-
paObLI l'lpH I‘BI"HG&HHH IBC303JIEMCHTA.
TTbe3037ieMEHT Yepe3 MOBOLOK 3 COEIMHEH
¢ vrnonepxaresneM 2. Ilpy npourpeiBaHym
IpaMIUTaCTMHKH wrya 1, ckoneis no ms-
BHJIMHAM 3BYKOBOIl KaHaBky, KoJcbnetcs,
a NbE30WIEMEHT M3I'MbaeTcs M3 CTOPOHH
B cropoHy. Ilpu 3roM Ha noBepxHOCTAX
MbE303JIEMEHTA BO3HUKAIOT 3JJICKTPHYECKHE
3apsA/ibl, KOTOPHIC 4YEpPE3 BLIBOAHBLIC TNpO-
BOJHHKH 5 MoryT ObITH MONAHB Ha BXO
YCWIHTENS, a nocjie yCuncHusi npeobpaso-
BaHbl B 3BYK.

IbesoanekTpiieckuii cnoco6 npeodpa-
30BAHHH MEXAHHYECKHX KoJeDaHumit Mribl
B EKIPWYCCKHA curHan obosHauaior
BHYTPH «YTIOXKKa» BBITAHYTBIM [PSMO-
YIOJIBHUKOM, CHMBOJVM3HMPYIOLIMM TACTu-
HY KEpaMHKH, C JIBYMs HEpTOYKamM, H30-
OpaxaronmmMu cc OOKITaIKK.
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ITee303neMEHRT 3BYKOCHUMATENSE MOXHO
paccMaTpuBaTh Kak KOHJIEHCAaTop, Ha 00-
KlaJlkaXx KOTOpOro mMpH TpOMIpLIBAHKHH
IPaMILUTACTHHKH CO3[IAC€TCH  NEPEMEHHOE
HanpsXeHre 3BYKOBOHM 4acToThl. BHYyTpen-
HCC CONpPOTHBICHHC Takoro MCTOYMHHEA
CUTHaAI2 MCHUMCHSAETCH MEraoMami, HHTO
Tpebyer ocoboro nomxola K COrjiacoBa-
HHKO) €ro € BXOJHBIM CONpPOTHBICHHCM
YCHITHTES.

HBCSDBJICKTPH'IGCKI‘IC FBYKOCHHMMATCIH
Pa3BHMBAKOT HAMNpPSKEHHE 3BYKOBOM Ha-
crotet o 200 300 MB. Cuu npoie no
KOHCTPYKIIMH, Y€M MATrHWTHBIE 3BYKOCHH-
MAaTenM, H Jerye. Hx HIJIOACPKATEIH
MIacTMACCOBHIE, A& 3AKPCIUICHHBIC B HHX
MIIBl KOpyHnoBHe. Bmecre ¢ u3Ho-
IUEHHBIMM MIJIAMM MTJIOOEPXATENH JIErKO
3aMeHsFoTCs HOBbIMKM. OObrMHO Hrnonep-
XaTellb MbE30ICKTPHUYECKOro 3BYKOCHH-
MaTteJifi MMEET MBE WIJIbl, PACTIOJNIOXEHHbIE
FIOf1 YIJIOM 1O OTHOLUEHMIO OPYr K ApYry.
OpnHa ¥3 HMX paccduTaHa JUIS NpOMIPhLIBaA-
HHA Dﬁﬂ‘lﬂblx, apyras- ,uonrom'pammux
rpaMiUiacTiHoK. CmveHa MINbl Juif npo-
MIPbIBAHHSA TOM MM WHOH rpaMILIaCTHHKH
NPOMUCXOONT HDBDI,'DTOM Hrnom:pxca'lenn.

KoHcTpykTHBHOE O(QOpPMIICHHE 3BYKO-
CHumarteleil pasnoobpasno. Yame Bcero
HX MATHHTHBIE HIH [BCI0NEKTPHYECKHE
rojNoBKH MOHTHDYHT B IJIACTMACCOBLIX
WM METa/UIMYECKHX JIEpXaTelsX, Halbl-
BatMbIX TOHapMaMH. O,Elﬂa H3 BO3MOXHLIX
KOHCTPYKIIMil TOHapMa € Nbe303JIEKTpHYC-
CKOil IOJIOBKOH 3BYKOCHMMATENA JUI% Npo-
HT'pbiBaHUS MOHODOHWYECKHX TPAMILIACTH-
HOK fioKa3aHa Ha pucC. 155,6.

C ycrpoiicTBOM ¥ NpHHIMIOM paboTsl
crepeodOHHYECKOM rOJIOBKM 3BYKOCHHMa-
TeJA 5 No3HakOMIIIO Tebsi B Becene, noces-

IIEHHOH CTepeoOHHH.

I OJIOBKH JUHAMUWYECKHE
INMPAMOIoO HM3JIVHEHUA U I'POM-
KOI'OBOPMUTEJIH

DNeKTpOMATrHMTHBIE  Tee(OH, MOAKIIO-
YEHHBIH K BBIXONY [OETEKTOPHOIO WIH
OJHOTPAHIUCTOPHOro MpHEMHHKA, W3ITy-
YaeT IJHEPIMI0 3BYKOBBIX  KOJeDaHHil.
B HeM ponb HENMoCpEeNCTBEHHOTO, T. €. NPS-
MOIO M3JIy4arejs BBITNONHACT BHOpPUPYIO-
mas membpana. IleperiMH MOIHBIMM H3-
JYYATE/[SMH 3BYKOBOHM 3Heprim OBbUIM
3JIEKTPOMATHHTHBIE  IPOMKOIOBOPHMTEIIH
THna «Pexopa». Ceifyac mX, TOXOXHX Ha
Gonuinue HeryiyOoOkue HEpHHIE TAPENKH,
MOXHO YBMIETD JIMIbL B MY3€AX WM B Ki-
HowibMax. UM Ha cMmeHy npuuum Gonee



MOLIHBIE H3JIy4aTElH 3BYKOBOH 3HED-
[‘HH—':')JICI(TPOHHHBMH‘ICCKHG I'OJIOBKH C 6)’-
MaXAHLIMH  [TH(P(Py30paMK, KOTOphBIEC Iipe-
HJAC HA3bIBAH  CKTPOOWHAMHYCCKHMH
rPOMKOrOBOPHTEIIAIMH, HJIH, COKPAalIEHHO,
AuHaMukamu. Ceifyac MX TNPUHATO Has3bl-
BaATL 20M08KOMU buﬂﬂwuecxumu npAMO20
U3AYYEHUA, a 2POMKO2060pUmenem—CoBO-
KYIHOCTL BCEX BEIXOIHBLIX 3JIEMECHTOB 3BY-
KOBOCIIPOH3BOMSILErO YCTPOMCTEA.

Ipumepom 3BYKOBOCTIPOH3BOJISILLIET O
ycrpoiicTBa MoOXeT ObITh, Hallpumep, abo-
HEHTCKHH rPOMKOrOBOPMTENb,  pPaCcCiH-
TAHHBIA Ha paboTy OT paaHOTPaHCIISILHOH-
HOH ceTH. B Hero. KpoMe rosyioBKM OuHa-
MHYCCKOM NpAMOro YCHJICHHS, BXOJAT eLe
ALIMK (KOPITYC), HMEIOLLKH HEMAIOBaXHOE
FHAYUCHHE JUIA Ka4yeCTBa SBYKDBDCHPOH?.BE—
JeHus, COrJIaCy oM (nepexonHbIii)
TPaHCHOPMATOP M PEryNsTOp CPOMKOCTH.
I'poMroropopuren  cTepeodOHHYCCKOM
annapaiypel pagvOTEXHUYECKHX KOMILIEK-
COB MOTYT MMETh 10 jipe-TpH U Oonee ro-
JIOBOK JHHAMHYECKHX MPAMOro H3J1y4UCHHS,
YCWIHTENH C MHUTAIOUIMMH MX BHIIpAMHTE-
JISIMH, pasNHYHbLIE PErYJIATOPH, MEPEeKIIo-
qaTeNu.

Teneps, pazobpaBLUKCL B MPHHATOR TEP-
MHHOJIOrHH, Kacarollelcss 3BYKOBOCIPOH-
3BOMALUMX YCTPOMCTB, IIOrOBOpHM 00
ycrpoiictee H paboTe roJioBOoK JMHaMude-
CKHX MpsMOro manydcHus. Jlns KpaTkocTH
GyllCM HasLBaAThL HX JHHAMHYCCKHMH ro-
JIOBKAMH WIH NMpOCTO rojloBKaMH. B JHHA~
MHYECKHX rOJIOBKax LUHPOKOro TpHMEHE-
HMS M3JIy4aTelIsIMH 3BYKOBBLIX BOJIH CITYXaT
KOHycoODpasubie  muddy3opel, wWTAM-
nyeMmbie M3 OymaxkHod maccel. ['onoexm,
npedHasHa4YeHHBIe  JUIS  paguogHKaIMy
YJHIL, U013 IeH, NIAPKOB UMEROT, KaK npa-
BHIIO, METAJUTHYCCKHE PYIIOPLL.

VerpoiicTBO  IMHAMMYECKOH TrOIIOBKH,
NPUMEHSEMOH B TNPHEMHO-YCHITHTEJILHOM

=

Puc. 156. Ycrpoiicteo u rpadmyeckoe obosna-
YeHHE TOJIOBKH JIIHHAMMYecKoH npsMoro usJy-
YEHHS

anmaparype, nokasaxo Ha puc. 156. 3nex-
TPOMATHHTHLIH MEXaHH3M rOJIOBKH
YCTpOEH TaK Xe€, KAK MEXaHH3M 3JIEKTPO-
OMHAMHYECKOro MHKpodoHa. Mexny ueH-
TPAnbHBIM CTEPXHEM KOJIBLLEBOro MarHu-
Ta 7—-kepHoM 1 u duianueM 2 - HAKIaOKOR
MarHiuTa C KpyrjiliM OTBEPCTHEM B LIEHTpE
HMEETCH 3a30p, B KOTOpOM co3jiaercs
CWILHOE MarHuTHoe none. B stom 3aizope
HAXOIOMTCH KaTyuwka 6, HamMOoTanHas Ha Oy-
MaxHOM KapKace, CKPEIUIEHHOM C BEpPIIN-
HOM OymaxwHoro nugdysopa 3. Ee Hasbl-
BaIOT 3BYKOBOM katywkoi. Ilpu nomomm
LeHTpHpyroned 1aibel 5, NpHKieeHHOH
HA CTBIKE KapKaca 3BYKOBOH KaTyLIKH
¢ mvddy3opoM, 3BYKOBas KaTyLUKa yCTa-
HABJIMBAETCH TOYMHO B CEPE/IHHC MATHHTHO-
ro 3aszopa. bnaropaps rodpam ueHTpH-
pyrouedl maiibbl 3ByKOBas KaTyllka MO-
weT KosiebaThesi B MarHMiHOM [MOJIE, HE
3a/ieBasd HH 3a KCpH, HH 3a dmaneu mMar-
HUTA.

Kpas nuddysopa Toxe rodpupoeanbl,
YTO MNpPHOAET €MY IOJBHKHOCTb, M IMpH-
KJIECHE] K 060,[1}' METALJIMYECKOI O Kopnyca
4. BbBOOBl 3BYKOBOM KATYUIKH COEJaHBI
HEIOJ"!H[DB&"HI:[M MHOroXHJIbHBIM TIPOBO-
JOM H CHBG)KCHH KOHTaKTHBIMH JICNCCTKA-
MM, YKpeIUIEHHBIMH C TOMOLUBK) H3O0Jif-
U,HDHHD;I IUTACTHHKH Ha KD]‘]H}/C&

Hercreyer ronoska tak. Iloka wyepes
3BYKOBYH KATYLUKy TOK HE MJET, OHA Mo-
KOWTCS B CepellMHE MAarHUTHOrO 3a3’opa.
Korzia B kaTyllke NOsBISAETCH TOK, BOKPYr
HEC BO3HHKAET MArHUTHOE I110JIC, KOTOpOC
B3aWMOJICHCTBYeT ¢ nosnesM marudta. Ilpm
OJIHOM HAIIPABJICHHK TOKa B KaTYIIIKE OHA
BBITAJIKHBAETCH H3 32130[)3., a4 npH Ipy-
roM —BTsiruBaercs B Hero. Ilpu mpomnycka-
HuM Yepe3 KaTylwKy MEPEMEHHOrNO TOKA
3BYKOBOH YACTOTH! KartyillKa KoJyebnercs
B 3a30pe C 4acToToM Toka. Bmecre c ka-

Puc. 157. 'onoBKY nUHAMHYECKHE NIPAMOTO M3-
JIyYeHHs
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Tymko#i konebnercs u nuddysop, cosna-
BafA B BO3IyX€ 3BYKOBBIE BOJIHEL
HHAMMYECKHE TOIOBKH pa3JIM4aroTCH
pasmepamy, ¢opmoii nuddysopa, KoH-
CTpYKLHMEH MarHMTHONM cHcTemnl. MEorue
TOJIOBKM LIMPOKOTO NPDMMEHEHHS WMEIOT
kpyriisie nubdysopsl (puc. 157,a) nname-
TpoMm npuMepHo 01 60 no 300 mMm. Camrie
MajieHbKue u3 Hux (puc. 157,6) wucrnons-
3ylOTCA rIaBHBIM o6pazom B manoraba-
PHTHBIX («KapMaHHLIX») TPaH3UCTOPHBIX
npreMHHKax. ECTb rOJOBKH C 3JUIMITTHYE-
CKMMH (OBaJILHBIMHM) nuddy3opamu
(puc. 157,B). Takas ¢popma nuddysopa He
yJayqIaeT Ka4ecrsa 3BYKOBOCIIPOHM3BEIE-
HES, @ JIMIOb CO30aeT HEKOTOpoe yaobcTBo
pa3sMeELIEHnst TOJIOBKH B NPHEMHHKE, Telle-
BH30pE, MarHHTOGOHE WiIH IIPYyroM 3BYKO-
BOCTPOM3BOASLLEM YCTPOHCTBE.

MarHuT MOXeT HMETb HE TOJIBKO KOJlb-
ueobpa3nyro ¢opMmy, HO H KBaJpaTHYIO,
PaMOYHYIO.

Tel MoOXeLb BCTPETHTB YCTAPEBLUYIO
3NEKTPONUHAMHYECKY)XO TOJIOBKY C @OA-
MarHuuyuBaHueM. OHa He HMeEET NOCTOSMH-
HOoro marHMra. Ha kepH TakoM ronoBku
HAZlETa KaTyLIKa, CONEpXAllads HECKOIBKO
ThiCAY BHTKOB. Ee HalbBaroT Katymkoi
MOAMAarHMYMBaHus Wik Bo36yxnenus. ITu-
TaeTCcs OHa OT BeinpsMuTess. Korna uepes
Hee MIET TOCTOSHHBIH TOK, obpasyeTcs
3NEKTPOMArHUT, CO3JaIOIMA B KONBLEBOM
3a30pe, rI€ HaXOOMTCA 3BYKOBas KaTylIKa,
MarHHTHOEe mnojne. B ocransHOM ronoBka
C NOAMAarHMYMBAHHEM HHYeM He OTJIHYAeT-
Cft OT TOJIOBKH C NOCTOSIHHBIM MATrHHTOM.
TonoBkd ¢ NOOMarHUYMMBAHHEM BBIMyCKa-
JINCh TOJABKO IJI CETEBBIX IPHEMHUKOB
H YCWIHTENEH.

JvHaMuyecKne roJIoBKH MapKHpYIOT IH-
¢dpamu u Oyksamm, sHampumep 0,1T1-6,
1I'g-3, 3rO-1. INeppas uudpa xapakrepu-
3ye¥ HOMMHAJIBHYI0O MOLIHOCTH TOJIOBKH,
BEIPAXXEHHYIO B BaTTax WIH, YTO, MO Cylle-
CTBY, TO € CaMmoe€, B BOJbT-aMIEpax, T.€.
MPOK3BEAEHHEM NIEPEMEHHOrO HATIPSAKEHHS
3BYKOBOH 4acTOTHI, NOJIBOAMMOrO K 3BYKO-
BOM KaTYIIKe, HA TOK, NpoTEKaloluid yepes
katywky. bykeel I'Jl-nepBoHavaibHbIe
OyKBEI CIOB «TOJIOBKA IHHAMHYECKAA».
Cnenyromast 3a HUMH UHuppa— yCIOBHEIH
MOPAIKOBBI HOMEpP KOHCTDYKLHH.

HommuanbHass  MOMIHOCTE—3TO  Ha-
ubonslIas MOMIHOCTE TOKa 3BYKOBOM 4a-
CTOTHI, KOTOPYIO MOXHO MOABOOHMTL K 3BY-
KOBOIl KaTyIlIKe, HE ONAacasCh, YTO rOJIOBKa
Oyner wckaxath 3BYKM wiH ObicTpO HC-
nopturcis. 10 Hauwbonee BaXHbI mNapa-
MeTp, XapaktepHsyrommii ronoeky. Ho ne
nyTali €ero C TPOMKOCTBIO 3BY4aHHUS, T.€.
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€ aMIUIHTYRO# 3BYKOBBIX Kosiebanuii. Ecu
B3fiTh JIB€ TOJOBKH C HOMUHAJIBHBIMH
momHocTsiMu 1 u 3 Bt, nopars K kaxnoii
u3 Hux no 1 Bt mMommMocTi ToKa 3BYKOBOR
YacTOTHI, TO IBYYATh OHK OynyT NpakTHye-
CKH OINHHAKOBO TpoMkKko. Bropas u3 HHX
6yner 3ByuaTb rpomde IEPBOH TOJIBLKO
B TOM Cly4ae, ecid oHa Oyner monyyats
TY MOIIHOCTh, HAa KOTOPYIO paccCyHTaHa.
310 OOCTOATENBCTBO THI HOJIXKEH Y4YHTHI-
BaTh, NOAOUpas rOJIOBKM IJIt CBOHX KOH-
CTPYKLMH.

Bropoii BaxHbIH mapamMeTp AMHAMHYE-
CKOH TrOJIOBKH—HOMMHAIBHEIH [HANa30H
paboynx 4acToT, T.€. MOKA3aTelbh AHANA30-
Ha 3BYKOBBIX 4YaCTOT, KOTOPBIE TOJIOBKA
paBHOMEpHO M 6€3 3aMETHBIX HCKaxeHuH
BOCTPOM3BOAMT. I paHMnEl 3TOH MOIOCH!
4acTOT BHIPAXAIOT B TeEpLax, HanpHMep
315-7000 I'u. I'onoeka ¢ Takoi xapaxTte-
PHCTHKOH XOpOLUO BOCIPOH3BOIMT 3BY-
KoBsi€ 4acToThl OoT 315 mo 7000 't u mwio-
XO WIM COBCEM He pearupyer Ha 6osee
Hu3kue (no 315 I'u) u Gonee BLiCOKHE (BBI-
we 7000 Tu) xonebanms 3BYKOBOH ua-
crotbl. Uem mmpe nuanazoH paboyux wa-
CTOT, TEM rOJIOBKa Jy4Ide.

ManoraGapHTHBIE THHAMHYECKHE TOJIOB-
K4, wumewomue anddyzopel HebombuIHX
pa3MepoB, B 3TOM OTHOLIEHMHM Bceraa
ycTynaiot rojiopkam ¢ 6onsmamu auddy-
3opami. HommuHanmsHBI amana3oH pabo-
yux vacror ronoeku 0,1T'71-6, Hanpumep
450-3150 I'u, a ronoeku 4I' A-35—ot 63 mo
12500 T'u. YacrtoTHas XapaKTEpPHCTHKa
NEPBOii TOJIOBKH [0 CPABHEHHUIO C XapakTe-
pucTHKOit BrOpoit xyxe. Ho Henb3s cka-
3aTh, 4TO OHa mwioxasa. s manorabapHr-
HOT'Q TPaH3MCTOPHOrO NPHEMHHKA, K KOTO-
POMy NPemBABJISIOTCR HOJee HU3KHE Tpe-
6oBaHMsA, OHa MOOXOMMT JIyHIUE, Y€M BTO-
pasi, npeAHa3HaueHHas Ui NpPHEMHHKA
wiM yowmmteas 34 c¢ Gonee BBICOKMMH
TpeOOBaHHAMHU K Ka4€CTBY 3BYKOBOCIIPOM-
3BEJIEHHUA,

3TH ¥ HEKOTOphble [PYrHe napameTpsl
IMHAMHMYECKHX TOJIOBOK OOBIYHO yKa3bl:
BaloT B nacnoprax. OHK €CThb H B TIPHIO-
aeHuH |1, NOMEIIEHHOM B KOHLE KHMIH.
[lpn BHUMaTELHOM pacCMOTPEHHH He-
TBEPTOH KOJIOHKH 3TOrO INPWIOXEHHS Thbl
3aMETUIUb, YTO TOJBKO Y HEKOTOPBIX TH-
nos ronoeok (0,05 O-1, 0,1I'A-9) 3By-
KOBble KaTywlkH o0651ajaioT CONMpoTHBIIE-
HHeM 60 OM. 3T rojoBkn pa3pabathiBa-
JIHCh  CNENHAJBLHO JUIA  MAaJOMOIIHBIX
ManoraGapHTHEIX TPaH3HCTOPHBIX TIPHEM-
HUKOB. HMX 3ByKkOBBIE KaTYIIKH, HaMoO-
TAHHBIE CPABHHTEJIBHO TOHKMM IPOBOAOM
H conmepxaume Oonbiee 4YHUCIO BHTKOB,



teM Jpyruie, MOXHO BKJIOMATEH HENOCpen-
CTBEHHO B KOJUIEKTOPHYIO IieNb TPaH3H-
cropa-ycuautess 6e3 Kakux-nubo mpome-
HKYTOHUHBIX JIETAJEH.

3ByKOBBlE  KaTYLUIKH  TOMAABJISIFOLLETO
GONBIUIMHCTBA TOJIOBOK, NPENHA3HAYEHHBIX
JUisi aDOHEHTCKHX TPOMKOTOBOpHTENEH, pa-
JHMOMPHEMHHKKOB, TEJIEBH3OPOB, PajHoJl,
conepat HeDONBILIOe HMCIIO BHTKOB, Ha-
MOTAHHBIX MPOBOJIOM AMaMeTpoOM
0,15-0,2 MM, NO3TOMY HMX CONPOTHMBIIEHHE
mano: Beero 4 10 Om. PaccumTaHbl OHEM
HA HanpsDKEHHE 3BYKOBOIT 4acTOThI NOpsi-
K4 HECKOJIBKMX BOJBT, HO TpH 3HA4M-
TENBHBIX TOKaX. 3BYKOBBIe KaTYLIKH TAKHMX
rOJIOBOK BKIIKOYAIOT B KOJUIEKTOPHBIE LIEMH
TPAH3MCTOPOB MM B aHOJHBIE LEMH pa-
JMoNaMil HE HENMOCPENICTBEHHO, a4 4epes
TpaHC(HOpMATOPLl WJIM HHBIE COIJIACYIO-
e Uenu. TpaHchopMaTophl COrnacyroT
HATIPSDKEHHS. ¥ TOKH YCHIMTEIbHBIX TpH-
60poB ¢ HaNpsXeHUAMH M TOKAMHM TIOJIO-
BoK. TloHmXasi HamNpsHKEHKWE OO HECKOJIb-
KUX BONBT, OHM TIO3BOJIAIOT 3BYKOBBIM
KaTYLIKaM MOTpeONsTh TOKH 10 HECKOIb-
KHX amrep.

Cornacyrolue TpPaHCPOPMATOPHL, MC-
MONB3YEMBIE B MPUEMHHKAX M YCHJTHTENSX
34, craBsT B LElIH BBIXOJHBIX, T.€. OKO-
HEYHBIX, MOILUHBIX YCHIIHTENBHBIX TIpHOO-
poB, NO3TOMY HX NPHHATO HA3LIBATHL BBI-
XOJIHEIME TPaHC(HOPMaTOpPaMH.

INprimMepoM TOAKITFOYEHMS] 3BYKOBOM Ka-
TYIUKH OWHAMMYECKOH TOJIOBKH K BBIXOJ-
HOMY KackKaJly YCUIMTENA MOXET CIYKHTH
cxema, u3obpaxennas Ha puc. 158. Bol-
xoiHo#i TpaHchopmatop T nepeutHO# 06-
MOTKM | BKITIOYMEH B KOIUIEKTOPHYIO LENB
TpaHsucropa V. Konebanus 3Bykopoil ua-
CTOTHI, YCHJIEHHBIE TPAaH3UCTOPOM, BO30y-
#parT Bo Bropu4HON obmotke II Takue
we xonebanus, HO OGonee HM3KOrO, ueM
B KOJUIEKTOPHOH IieNM, HalNpsiKeHHs, KO-
TOpble TMOAAIOTCA HA 3BYKOBYIO KATYILKY
ronioskd B ¥ mpeobpasyrorcs B 3ByKOBLIE
kosiebaHus.

‘TlapannensHO NepBUYHON OOMOTKE BBHI-
XOOHOIO TpaHChOpMaTOpa NONKIKOYAFOT

Puc. 158. Cxema BKJIHOYEHHS] AMHAMMYECKON IoO-
JIOBKM B KOJUIEKTOPHYEKO LIENb TPaH3IWCTOpa BhI-
XOAHOrO Kackana ycunutens 34
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Puc. 159. AGoHeHTCKMII TI'DOMKOTrOBOPHTEJE

H €ro cxema

KOHJIEHCATOP, YyJNydiuaroumii pabory ycu-
JNMTENS.

3anomMHM: cozaacosaHue HANPANCEHUA
U mMoKa 38YKO80i KAMYWKU OUHAMUYECKOil
20106KU U 8bIXOOHOI yenu YCUAUMenvhozo
ycmpoiicmga—obsazamenvrioe ycaoeue Oaf
Haubonee 3IPdPekmusnozo UChOAbIOBAHUA
3Hep2uu 38YK0ROIL uacmomel, omMAasaeMoil
6BIXOOHBIM KACKAOOM YCUAUMENR 20108Ke.

Heornemnemoii 4acTtero ronoeku abo-
HEHTCKOTO T'POMKOTOBOPHTENS SBJIAETCH
MOHMWXKaKLHH TpaHcopmaTop. OH corna-
CyeT HamnpshKeHWe PaauOTPAHCIIAIMOHHON
JIMHHK C HaTpsxeHueM, obecrevuBaoLmM
HOpMAJbHYIO paboTy ronoBku. AGOHEHT-
CKHe T'POMKOTOBODMTENH, KpOME TOro,
CHabXaKOT PeryisTOpaMu rPOMKOCTH.

OnvH ¥3 aDOHEHTCKHX T'POMKOIOBOPH-
Tejled M ero cxema rnoxasaHel Ha puc. 159.
Perynstop rpoMKOCTH—NEpeMeHHbIH pe-
3dcrop R-B 3TOM rpomkoroeopurerne
BKJIFOYEH TOCTIENOBATENIBHO CO 3BYKOBOM
KaTymkoi auHamuueckoil ronoskn B. Yem
MEHBILIE COMPOTHB/IEHHE BBEOEHHOMN 4acTH
pe3ncTopa, TeM 3BYK TDOMME.

INepeitnapie 0OMOTKM TpaHCHOpMATO-
poB  aDOHEHTCKMX TIpPOMKOroBOpHTENEeH
paccHMTaHbl HA HANPSIKEHNs 3BYKOBOM 4a-
crorsl 30 wm 15 B. EcT rpOMKOTOBOpH-
TelW, pacCYMTaHHble HA 00a 3THX Hamps-
xeHus. [lepexnroveniie ¢ 0IHOro Hanpsxe-
HHA Ha JIpYroe NoCTuraeTcs Mepenaikoi
OJIHOTO W3 NPOBOMIOB IIHYPA HA BBLIBOJAX
nepeuuHOi  06MOTKM  TpaHchopmaTOpa.
Crnenyer OTMETHMTB, YTO 3ITH HATIPSOKEHMS
I'POMKOTOBOPHTENIM MONYHal0T OT PajlHo-
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TPAHC/IAIIMOHHO# ceTH mnNpH  Haunbonee
rpPOMKOH Mepenade. YMEHEBILICHHE IPOMKO-
CTH CHKXZET TOK, NoTpebnsieMblil TPOMKO-
rOBOpHTESIEM, HO HANpsDKEHHE PaJHOCETH,
KOHEYHO, OCTAETCA MPEXHMM.

AGOHEHTCKHE T'POMKOTOBOPHTENM MOX-
HO WHOrjid MCTONB3OBaTh JUIS TPOCTRIX
TPAH3UCTOPHLIX WIH JIAMIIOBBIX NPHEMHH-
KOB wWid ycunureneit 3Y.

OGpaluatecs ¢ IHHAMWYECKMMH T'OJNOB-
KaMH HajJ0 O4MeHb OCTOPOXHO, 4TOOLI He
MONOPTHTH 3BYKOBYKO KAaTYIUKY WIIH IH(-
¢ysop. Tonoeka ¢ nopeanubM audpy3o-
pOM, jaXe eciiM OH 3akieeH, paboraer
XyXe, C UCKa)XEHHEM 3ByKa. A eclln 3BYKO-
BAS KaTyLIKa OKaxeTcs ODOpBaHHOM, 4TO
MOXHO OOHapyXuTh C NOMOILBI) OMMET-
pa, peMOHT ee Oe3 crenmansHOro obopy-
[IOBaHWsl IPAKTHYeCKH Hepo3moxeH. Ho Ta-
KOe CIly4yaeTcsi Kpaiine penko. Yaie npomc-
XonAT OOpPBIBBI BXOJHBIX MPOBOJIHKKOB
3BYKOBO# KaTYUIKM H3-33 HENPEPhLIBHBIX KO-
nebannit jmpdysopa. Takyrw Heucnpas-
HOCTB HETPYJIHO OOHapyXHTh H YCTPaHHTh
CpalllMBaHHEM WIIH 3aMeHOH 00OpBAHHOTO
NPOBOJIHUKA.

KayecTBO 3BYKOBOCIIPOM3BENEHWMS TIO-
JIOBKOH BO MHOTOM 34aBHCHT OT aKyCTH-
4ecKOro OOpPMIIEHHS, TO €CTh KOHCTPYK-
LM SILUKA WK yTNispa, B KOTOPOM OHa
ycranosnena. Jlns Gonuiueil yacTu panuo-
BEIlIATENIbHBIX NMPHEMHUKOB, TeNeBH30pPOB,
MOHO(OHHUECKHX pajJHon M MarHuTodo-
HOB aKYCTHY€CKHM OhOpPMIIEHHEM CIYXaT
camu QyTnapbl Takod armapatypbl. Ilpn-
MEHSIOT TaKXe BBIHOCHBIE aKyCTHYECKHe
CHCTeMBI, Ha3bIBAEMBIE B OOMXO/IE I'poM-
KOTOBOPHTENSAMH HJIA 3BYKOBBIMH KOJIOH-
K4MH, TOJIOBKH, KOTOpble PpPasMEILEHBl B
AN[MKaX HIH HAa aKyCTHYeCKUX 3KpaHax B
Bule nepeBsHHBIX LMTOB. OO OnHOM M3
KOHCTPYKIHi CaMOJETBHOTO I'POMKOIOBO-
puTens # pacckaxy Tebe B JIBeHAAUATOH
Gecene.

Ho BBIHOCHOH IPOMKOTOBOPHTENL MO-
WeT OLITL TOTOBLIM, MPUOOPETEHHBIM B
marasuHe  paauoToeapos.  Hampumep,
3AC-1, 1I0MAC-1, 15AC-404, «DnexTpoHK-
ka 25AC-227». Uudpel B Hayane mapku-
POBKH FPOMKOTOBOPHTENIEH YKA3BIBAIOT HX
HOMHHAJILHBIE MOLIHOCTH, a OykBul AC-
Ha4allbHbIE CJIOB «aKyCTHYECKast CHCTEMa»
B «@nextponuke 25AC-227» Tpu TONOBKM:
Hu3kouactoTHas 25I'J1-42, cpepHedacToT-
Has 15T'/I-11 ¥ BBICOKOYACTOTHAS € Mar-
HUTHOH CHCTEMOM ©Oco0OH KOHCTPYKLIHM
(Tak HasbiBaeMasi W3OAMHAMMYECKAs)) ro-
noeka 10I'M-1. I'onoBk® TAKOro TPOMKO-
rOBOPUTENS, NPENHA3HAYEHHOTO A COB-
MeCTHOH paboThl ¢ yCHNHTeNBbHOM annapa-

154

TYpOi#l BbICIIETO KJiacca, obecrneumBaroT HO-
MHHA/ILHBIH JIHANA30H BOCIPOM3BOAHMBIX
yactoT oT 31,5 mo 31500 I'u.

IMopobHblE TPOMKOTOBOpPHTENIH OCODEH-
HO HeOOXOIMMBI AJf CTepeOhOHMYECKOTO
3BYKOBOCIPOH3BEIEHHA.

*

Ipu 3nakomcmee ¢ ycmpoiicmeom u pa-
60moil QUHAMUYECKOTI 20708KU U NPU CPas-
HeHuu ee ¢ MukpoioHom amarouuHoil Ccu-
cmembl 'y meba QoawceH BO3IHUKHYMb 80-
npoc: Heav3A AU 3ACMARUNL OUHAMUYECKYIO
20106Ky pabomame kax mukpogon, a mu-
Kkpogpor, Haobopom, Kak 20108Ky? B npun-
yune moxcro! Paduomobumenu ouenv ya-
CMo ucnoav3yIom OuUHAMUNECKUe 20106KU
8 Kauecmse mukpodionos. Hcnoavzosame
e Mukpodion & Kauecmse 20106Ku HeIp-
hexmusto u, Kpome moz0, IMoO ONACHO Ons
MUKpogioHa npu 3HauUmMenvHbIX HanpANce-
HUSAX.




BECEJJA OJJMHHAMLIATAS

MCTOYHMKH TOKA

JIwoboii mpaH3ucmophblii npuemHux  usu
ycuaumenb MONCHO numamb KaK om XuMu-
HeCKUX UCMOYHUKO8 NOCMOAHHO20 MOKA—-
2a4b8AHUNECKUX 3AEMEHMOB, aKKYMYARMO-
po8 uau 6amapeu, max u om 3gexmpoocee-
mumeavHoil cemu nepemenHozo moxa. Bce
jagucum om mozo, Kakoii 3mo npueMHUK
uan ycuaumeaw. Ecau, nanpumep, npuemnux
Manozabapumueiii, Kax uacmo 2060pam
(«KAPMAHHBIU», U paccyumam Ha numahue
om uCMouKUKa NOCMOAHHOZ0 MoKa HanpA-
Mcenuem 4,59 B, 048 Hezo 0bbIuHO ucnoab-
3yIom zatvdanuueckue 3temeHmut uiu ba-
mapeu. ‘A ecAu mpaH3ucmopHblil ycuiumens
npeoHa3HayeH 0AA 80CNPOU3EE0eHUA 38YKO-~
3anucu npu coémecmuoii pabome ¢ cemesvim
31eKMpoOnpouzpLIGaUM  ycmpoticmeaom,
mo ez0 yenecoobpazHo numame Om 34eK-
mpoocaemumenvroii cemu. Umo e xa-
caemca  paduoannapamypui  Ha  24eK-
MPOHHBIX AGMNAX C KaMoOOM KOCEEHHO20
HaKaAg, O0AR UX NUMAHUA UCROABL3YemcA
moAbKO cemb NepeMeHHO20 MOKG.

Kax ycmpoenvi u pabomarom xumuueckue
ucmoyHuku nocmoannoze moxa? Kax
MpPaH3UCMOPHBILL NPUEMHUK, YCUAumenb uau
uHOe pacuomexHuyecKoe yCmpoiicmeo uau
npubop numamb om cemu nepemMenHoz0 mo-
xa?

Bom na 3mu u Hexomopwie Opyzue &o-
npocel, C8A3GHHbIE C UCMOYHUKGMU MOKA

’

01A numanus KoHCcmpyupyemuix moboii pa-
duomexHuuecKux ycmpoiicms, A 4 xouy om-
gemumsb 8 3moii beceoe.

I'AJIbBAHUYECKHE
U BATAPEM

3JIEMEHTHI

C ycrpoiictsom npocreiiiero ranbBaHuye-
CKOrO 3JIEMEHTa f 3HaXOMHJI Tels ellle
B nepBo# Gecene (cM. puc. 7). Onexrpona-
MH TaKoro 3JIeMEHTa CHYXAT pasHo-
polHblE  METAJUTHYeCKME  IUIACTHHKH,
a 3JIeKTPOJIMTOM—PacTBOP KHMGIOTHL 3TO
puonHe paboTocnocoOHEI  XMMHuYECKHi
HMCTOYHHK mnocTosHHoro Toka. Ho oH
HMEET J[Ba CYLIECTBEHHRIX HEJOCTaTKa.
IlepBrii HenOCTATOK 3AKIIOMAECTCA B TOM,
YTO 3IJIEKTPOJHUT INEMEHTa—eAKas XM~
KOCTb, KOTOPY}O MOXHO NpOJIHTh, paciuie-
ckaTb. BrTOpo#i HeAOCTAaTOK-3aMETHOe
BJINSIHME HA paboTy 3neMeHTa sBIIEHHA MO-
nspusansy. CymsocTe NoJspH3amuy 3a-
KJIIOYAETC B CIICAYIOLIEM: B Pe3ynbTare
HENpPEPLIBHOTO Pa3IOXeHHA IEKTPOJIMTA
TOKOM, NPOTEKAIONIEM BHYTPH 3JIEMEHTA,
Ha TOJOXHTEIBHOM 3JIEKTPOAE OCEHAIOT
B BHJE Hy3bIPHKOB MOJIOXHTEILHBIE HOHBI
BOOpOAa, 0Opa3ys Ha HEM ra3oOBYIO ILICH-
KY, NPENATCTBYIOLLYIO ABHXEHKIO 3/IEKTPH-
4ecknx 3apajgos. Oba 3TH HefocTaTka npo-
cTeffilero XHAKOCTHOrO 3NMEMEHTa YyCTpa-
HEHbl B TE€X CYXHX TraJIbBAHHYECKHX 3JIe-
MEHTaX, KOTOPbIMH Thl YX€ MOJb30OBAJICAH
¥ Oymemb HMCOONL30BaTh JUIA NHTAHHA
CBOMX KOHCTPYKLHi.

Tr1, yBepeH, He pa3 pa36upa.n pa3psue-
wmysoca 6arapero 3336J1, utobmI mocMoO-
TPETh, YTO HAXOOUTCH MOJ 3ALIMTHLIM
cnoeM Oymarn. Tam TpH 3jeMEHTa, KO-
TOphle HM30MHPOBAHBI OfHH OT JAPYroro
KapTOHHbIMH MNpoKTaaxamMH. Cpepxy ae-
MEHTHl 3alUMINEHBI MACTHKOH 4epHOro
HBETa-— CMOJIKOH. Y12/IHB CMOJIKY, Thl YBH-~
b TpadHTOBLIE CTEPXHH C METaJLIHYe-
CKHMH KOJNNa4yKaMM, BBICTYNAIOIIME N3
LHHKOBBIX  CTakaH4ukoB. [ paduToBrie
CTEPXHAU—3TO BHLIBOALL MOJIOAKMTEIbHBIX
3JIEKTPOJIOB, a LIMHKOBbIE CTAKaHYHKH—OT-
pHLATENbHbIE IEKTPOAL! 3JIEMEHTOB.

Yr1obbI paccMOTpeTh BHYTpeHHEe
YCTPOIfCTBO 3/IEeMeHTa, NPHAETCA OCTOPOX-
HO pa3pe3aTh MO AJMHE H OTOTHYTh Kpas
LIMHKOBOTO  craxaHunka. I'padmroBbii
CTepeHb HAXOMMTCA B MELUOYKE, HANoJI-
HEHHOM CIPECCOBAHHOH CMEChbIO TOJI49eHO-
ro yris, nopolka rpadpHra M ABYOKHCH
Maprasna. 3To— nenonspu3aTop. A 3jeK-
TPOJTHTOM CJIYAKMT CTYJEHHCTas nacra, 3a-
MIOTHSAIOLIAs JIPOCTPAHCTBO MeEXAY JEno-
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JNAPH3ATOPOM M CTEHKAMHM CTAKaH4YHKa,
npencraensioias coboii  pacTeop  Ha-
LATHIPS C MPHMECbIO Kpaxmajla H MYKH.
Bo Bpemsi paboTbl 3n€MEHTa BbLIENSO-
nMics BOUOPOJl COEMHAETCH € KHCJIOpO-
JIoM, CONEPXAIMMCH B NIBYOKHCH Mapra-
1a JOenonspH3aTOpa, B pe3ynbTaTe 4Yero
nonspusanis He Hacrynaer. Cyxoii 3ne-
menT paboraer N0 Tex TMOp, NOKa OT Jei-
CTBHS XMMHYECKOH peakiMy He pa3pyLuT-
Csl LIMHKOBLIN 3NeKTpOA H He H3MEHHTCH
XHMMHYECKHI COCTAB 3NIEKTPOJIMTA H Jerno-
nspu3aTopa.

Haiua NpoMBILILIEHHOCTE BHITYCKaeT 60-
Jie€ NIECHATKA THIIOB HHIMHIPHYECKHX CTa-
KaHYMKOBBIX  3JIEMEHTOB,  NpedHa3Ha-
YaeMbIX JUISl TIHTaHHA MATOMOLIHBIX 3JIeK-
Tponpurarenel, pasnHYHOH OCBETHTENb-
HOH W PpalHO3NEKTPOHHOH anmnaparypbl.
Jlns nuTaHMs Ke MPOMBILTEHHBIX M pa-
JHOMOOHTEILCKMX TPAaH3HCTOPHBIX TEpe-
HOCHBIX TPHEMHHKOB, MarHMTO(GOHOB, W3-
MepHTenbHbIX NpHOOPOB Hanbonee WHpO-
KO HCIoNb3yloTcs 3nemMenTel 373, 343, 332
i 316 (puc. 160). Ot 3nemcHTOB 336, 13
KOTOpBIX cocTOHT Oatapes 3336J1, onu o1-
JHYaoTCA TONLKO pazMepaMH.

OnHH rajeBaHHYECKHil NIEMEHT He3aBU-
CHMO OT €0 KOHCTPYKLMH pa3BHBAeT Ha-
npsnkeHue oxkono 1,5 B. Tok ke, KOTOpHIi
MOJXHO TIOTpebsiTH. OT 3MIEMEHTA, Ofpefie-
nseTcs rnaBHbBIM 06pa3om pasmepaMH ero
INEKTPOAOB H OOBLIYHO He TMpeBBILAET
0,2-03 A.

Jns obo3HaueHHs TaibBaHMYECKHX 3Jie-
MeHTOB H Oatapelf, cocraBnseMblx U3
TaJIbBAHHYECKHX 3JIEMEHTOB, TNPHUMEHSIOT
B OCHOBHOM nudposyio ciictemy. Ilepebie
nee uudpst B 0003HAYEHHM CTaKaH4YH-
KOBEIX wieMeHTOB (0T 20 mo 49) B 3aum-
¢dpopannoii QopMe xapakTepusyroT Qop-
My, rabapHTBl H 3NEKTPOXMMUYECKHIT CO-
crap asieMeHTa. Tpetes uudpa cnyxut
midpoM BLICOTH anemeHTa. Ho yuth, 3TH
1MQpLl ABNSIOTCH TONBKO YCIOBHBIM ILIH-

Puc 160 @IanbBanuseckue snementhl 373 343,
332 u 316
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Jleronrpu3amop Kapmot

Puc. 161. Barapes «Kpona BLl» u raneeanuye-
CKMHl 3NIEMEHT TaJIETHOFO THIla (B YBEIHYEHHOM

BHJIE)

(pOoM H HE MOTYT CIIYXHTh yKa3aTeJleM Ha
KOHKPETHBIE Pa3Mepb! B eIHHHIIAX JUIHHBL
Obo3nauenme Oatapen, obpa3oBaHHOM
TOCNEOBATENLHBIM COEHHEHHEM 3JIEMEH-
TOB, COCTOMT M3 umdpa 3InEMEHTOB H YHC-
na snemMeHToB B Gatapen. Ilpu 3toM 1u-
¢py, COOTBETCTBYIOLIYIO YHCIy 3JIEMEHTOB
B Datapee, crassT nepen wndpomM obo3na-
yeHUs ee 3neMeHToB. Batapes 3336J1, ua-
MpyMep, COCTOMT M3 Tpex 3jieMeHTOB 336,
noartoMy B ee oOO3HAaYeHWH Tiepel LIM-
¢pomM 3anemenToB cTouT 1mppa 3. [lns wHe-
KOTOpbIX OaTapeit 3a nuppaMi 06o3HaYe-
Hus crasat Oykpy V, X uim JI, ykaseiBaro-
LYI0 HA PEKOMEHIYEMBIH TeMIIEPATYpPHBIH
pexuMm akcUlyataunu Gatapeii: V- ynu-
BepcasibHas, X — xnanocroiikas, J1— netusis.
Barapes 3336J1, cnenoBaTeNbHO, JNETHSS,
IKCIUTyaTHPOBATh €€ PEKOMEHIyeTcs TpH
oxpyxaromeit Temnepatype 0-nmoc 50°C,
a barapero 3336X—po munyc 40°C. Ilpn
TOHWKEHHOH TemIlepaTrype TralbBaHWYe-
CKHE 3JIEeMEHTHI M OaTapen pa3psKaloTCs
OricTpee, YeM NpH HOpManbLHOH. Tlpopon-
WUTENBHOCTL paboTl bata gcu 3336J1 npu
Temnepatype MuHyc 10°C u OGatapewn
3336X npu Temneparype munyc 20°C
B 34 pasza MeHblIEe, YeM B PEKOMEH-
NYEMBIX TEMIIEPATYPHBIX YCIOBHSIX.

B HexkoTOpBIX GaTapesx, Hallpumep B bGa-
Tapee «Kpona BLI», 3nemMeHTHl HMerOT
¢opMy rajieThl, TMO3ITOMY HMX Ha3bIBAIOT
IeMEHTAMH TaleTHOro THNA. Bueunui
BMIl Takoii GaTapen H ycTpoiicTBo ee 3ne-
MeHTOB H300paxenbl Ha puc. 161. OTtpu-
LATENBHBIM 3NIEKTPOLIOM 3JIEMEHTA CIYHUT
LMHKOBasl IUIACTHHKE, 4 TOJIOXHTEILHBIM
—MONAPH3aLHOHHAS Macca, COCTOALIAS K3
CMECH JBYOKHCH Mapranua M rpagmra, Ko-
TOpas HYT4 TOHKOM Toplcroii Gyma-
roi. Mexay asekTpopamH uMMeeTcsl Kap-
TOHHAs npokyianxa. ['aneTy NMponmuTHIBAKOT
3NEKTPOJIMTOM M MPOYHO CTSIMBAIOT TOH-
KOl TUIEHKOH 37MacCTHYHOIO IUIACTHKATA.



Ilpu cbopke GaTaper OTOENbHBIE TAJIETHI
YKIAAhIBAIOT B BHAE CTONOHKA M CXKH-
maioT. IIpn 3TOM Kpas TUTACTHKOBBIX ILTe-
HOK TJIOTHO MPHMIETaloT OAHA K APYTroi,
obpa3ys CmiomHyo 060J104ky cronbuka,
NpEIOXPaHAIONLYIO OT MCIAPEHHA BOMAbI M3
anekTposiMTa. B 6Gatapee «Kpona BL»
CEMb COEMHEHHBIX MOCIEAOBATENILHO 3JI€-
MEHTOB, Ha4yaJIbHOe HanpshkeHue OGaTapew
9B. N

CnpapoyHyo TabiMily rajibBaHHYE€CKHX
3NIEMEHTOB, HanboNlee HIHPOKO MCHOJNB3ye-
MbIX pagHOIIOOHTENSAMH [ [HTAHUS
KOHCTPYKIIHi, Thl HaiJlemlb B KOHLE KHHTH
(cM. npunoxenne 4). IlosicHiO OCHOBHBIE
CBefieHHA, KacalolMect HaYaJIbHBLIX Xapak-
TEPHCTUK B PEXHMMA Pa3psIKH 31€eMEHTOB
u Gartapeii.

Hauansaoe HanpspkeHHe Uyyy—3TO Ha-
NpsXEHHE MEXY IMOJIIOCAMH CBEXEH3rO-
TOBJIEHHOTO, He ObIBIIEro B ynoTpeOJICHHH
aneMenra (6aTapem) npH NOMKTIOHEHHH
K HeMy BHellHeH nenm (Harpy3kun Ry) co-
MPOTHBJIEHHEM, YKa3aHHLIM B rpade «Pe-
XM pa3psaku». [IponoyixuTensHOCTh pa-
0TI, BEIpaXKE€HHAs B 4acaX, XapakTepH-
3yeT BpeMsl, B TeYEHHE KOTOPOro Hampsixe-
HHE HCTOYHHMKAa TOKa, pa3psXkaeMoro Ha
Harpy3Ky 3aJaHHOTO  COMPOTHBJICHHS,
YMEHBIIAETCA A0 KOHEYHOTO HANPSHKEHHA
Ujyon- Hanpumep, HauasibHOE HAMpsXEHHE
3neMenTa 343 NpM NOJAK/IIOYEHHH K HEMY
BHemHe#l ILerms conportuBnenueM 20 Om
paeHO 1,4 B. D10 HanpskeHHe IpH He-
TIPepBIBHOM pa3pf/Ike JI€MEHTA B TEHCHHE
12 4 ymeHBIIAETCA OO KOHEYHOro Hanps-
XKeHus, cooTBercrBylomero 0,85 B. One-
MeHT (OaTapest), HanpspkeHHe KOTOpPOToO
CHH3WIOCh N0 KOHEYHOTO Uyoy, CHHTAETCA
paspsbkeHHBIM H IUIS JajibHeifiued 3Kc-
IUTyaTanMy HEMPHIOJHbIM.

Ilo CONpOTHBIEHHIO BHELIHeH LEIH,
yKka3aHHOMY B rpade «PexuM paspsiakm»,
MOXHO CYAMTh O TOKax 3jeMeHToB M Oa-
Tapeii, Ips KOTOpbIX OHH HauGonee 3¢ek-
THBHO OTAAIOT CBOM JIEKTPHYECKHE €MKO-
ctH (B amnep-yacax) Harpyskam. Hanpu-
Mep, 3neMeHT 343 B BHemHedf nenn
conpotunneHneM 20 OM co3paetr B Heit
(mo 3akoHy OMa) TOK, paBHbii: 1=
=1,55/20 ~ 0,08 A, T.e. 80MA. Pa3sps-
XasCh TAKMM TOKOM 110 KOHEYHOro Hampsi-
WeHHus, 3NEMEHT cMoxeT paborath He-
npepeiBHO 12 4. Ilpu noakmoueHHH Ha-
TPY3KH MEHBILIEr0 CONPOTHBIECHAA TOK
pas’psXH 3JIEMEHTa MPONOPIHOHAIBLHO
YBCJIHYHBACTCS, M3-32 Y€ro IJTHTEJIBHOCTDb
ero paborel ymeHbmaerca. Kpome TOro,
[P MHTEHCHBHOM pa3psiike 3JIEMEHT He
oTnacT BceH CBOEH 31MeKTpHYECKO# E€MKO-

ctu. 1 Haobopot, ¢ yBenuiennem conpo-
THMBJIEHHA HArpy3Ku TOK pa3psikH 3JI€MeH-
Ta YMEHBIUIAETC1, a JUJIMTeJBHOCTh He-
npepbIBHOA paboTHI BO3pacTaer.

Ho npuemsuk nnu ycmwintens paGoraer
HE HeMmpephIBHO, Aa B NOTPeONsgeMuIil UM
TOK [jaXxe BO BpeMs paboThI He NOCTOSHEH,
a4 HM3MEHAETCSA C 4aCTOTOH M aMIUTMTYAO#
YCHJIMBAEMOTO CHrHajla, MOITOMY M JJIH-
TEeNbHOCTh AEHCTBHA NHTAIOIIEIO €ro Wc-
TOYHHKA MOCTOSHHOTO TOKA INPaKTHYECKH
Bcerna Oombiile, 4eM Ta, YTO 3HAYHTCA
B Tabmmue.

B npennocneaneit rpade 3Toi Tabnuimbi
yka3aHel CPOKH COXPAHHOCTH 3JIEMEHTOB
u Oatapeit. imefdi B BHAY, 4TO K KOHLY
3THX CDOKOB HX HAIPSDKEHHSA H 3JIEKTPOEM-
KOCTh 3a CHET CaMOpa3psjia CHHXAIOTCH
Ha 15-209%.

JUis nuTaHKs nopasisollero GoNbUIMH-

‘CTBA  KOHCTpyMpyeMbIX TOGoM TpaH3m-

CTOPHBIX TPHEMHMKOB M H3MEPHTENBHBIX
NMpHOOPOB, NOTPEONSIOLMX NPH HanpsKe-
HBM 4,59 B cpaBHMTENBHO HebonbLine TO-
K, roasarcsa 6ataped 3336J1, «Kpona BIl»,
a Taxke 3JIEeMEHTHI, KOTOpble MOXHO CO-
enuHaTs B Gatapen. Bce OHM BHONHE nO-
no#inyT no paspsinHomy Toky. Hano nmis
BbIOpaTh Te HMX HHX, KOTOpble ObOecneum-
BaIOT HyXHble Hanpsbxenusa. Ho mns Hexo-
TOPbIX KOHCTpYKUU#H, Kak, HampuMep, Ty-
PHCTCKHii pafuoy3esl, NEpeHOCHAS paJKo-
n1a, TpeGyITCa HCTOYHMKH NMUTAHKA HANPH-
xeHueM no 12 B u, xpoMe TOro, mos3so-
JisifoIBe NoTpe6asTh OT HHX TOKH, NpEBbI-
IHAOIIME JIOMyCTMMBbIE pa3psiaHuie. B Ta-
KHX cilyyasx npuxoautcs upuberaTs
K COCNMHEHHWIO 3JIEMEHTOB B COOTBET-
ctByroiBe Garapen.

CymecrByer Tpu crnocoba coenMHEeHHs
351IEMEHTOB B OaTapeH: nociedosamenvHoe,
napaaseabHoe ¥ CMeulanHoe.

INocnenoBatenbHOE COEIMHEHNE 3IEMEH-
TOB B OaTapelo NokalaHO Ha pwuc. 162,a.
3neck MONOKHMTENBHBIA JIOMOC NPaBOro
3JleMEHTa—UIOC  OaTaped, a OTpHIa-
TENbHBIH MOJIOC JIEBOTO 3JIEMEHTA — MHHYC
6atapen. VFIMEHHO TaK COEQMHEHBI 3ji€-
MeHTh OGatapeii 3336J1. Ilpn nocnenosa-
TEJIbHOM COEAMHEHHM 3JIEMEHTOB Hamnps-
*KeHHe baTapem paBHO CyMMe HampsDKeHHiH
BCEX BXOAAIIMX B Hee 3JIeMeHTOB. Eciu,
HANIpHMEp, COCOMHUTHL TNOCHEAOBATENBHO
TpH 3JIeMEHTa, KaX[blii U3 KOTOpPHIX AaeT
HanpspkeHue 1,5 B, T0 HanpshkeHue Gata-
peut 6ynet 4,5 B. Ot Tako#i 6atapen Mox-
HO NOTpeOJIATh TOK 3HaueHHneM He Gonb-
111, €M MOXET AaTh KaXIbli B OTHE/IbHO-
cTH B3saTHIA 3neMenT. Korna HyxHO mony-
YUTHL OONBINMIA TOK, 4€M MOXET NaTh ONHH
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3MEMEHT, HX COeIMHAIOT B 6aTapero OJIHO-
MIMEHHBIMH TTONIOCAMH — NMAPAJUIESILHO, KaK
nokasaHo Ha puc. 162,6. Takas Gatapes
MOXET [aTh BO CTONBKO pa3 OOnbimii
TOK, YeM OOWH 3NIEMEHT, CKOJIBKO 3J1EMEH-
TOB coenmHeHo B Oartapero. Ecnm, Hanpm-
Mep, OAMH IJIEMEHT MOXET OTAaBaTh TOK
0,1 A, a Tpebyerca Tok 0,5 A, HyxHO mna-
PAJLIEIBHO COCAMHHTE NATH TAKKX 3JIEMEH-
ToB. Hanpsxenue Tawoii Oarapew paBHO
HANPSKEHHIO OJHOTO 3NEMCHTA.

Korna tpebyeTcsi OHOBPEMEHHO YBEJIN-
YHUTH M HATPSOKEHWE, M TOK, Npuberaror
K CMelllaHHOMY COEAMHEHHIO 3JIEMEHTOB
B Oarapero: 3NeMEHTBl CHa4Yaja CoOeOH-
HSIOT TOCJIE/IOBATEIbHO B IPYINLI 10 Tpe-
OyeMOro HanpshkeHHs, a 3aTeM 3TH
TPyIIs COEMHSAIOT napaJiiensHo
(puc. 162,8). Bosmoxen ¥ mpyroi crnoco6
CMELIAHHOIO COEIMHEHHS 3JIEMEHTOB: CHa-
Yana 3IUeMEeHTHl COCAMHSIOT Mapasule]bHO
MO0 HECKONBKY LITYK B TPYyNIBL, a MOTOM
3TH rpyInbl COCAMHSIOT NMOCIeN0BaTENBHO.

Tenepb Xo4y parhb ABa MOJIE3HBIX COBe-
Ta:

1. Hukoz0a wHe ucnwimpigaii 200HOCMB
Inemermos uau 6amapeit «na uckpy». Ta-
Kue «ucneimanus» Oaxice npu Kpamkospe-
MEHHOM 3AMBIKAHUU UCMOYHUKOS moKa pe-
3KO CHUMCAIOM UX 3anac xepzuul!

2 YacTto B CYXOM 3JIeMEHTE BBICHIXaeT
3NEKTPOJIMT M OH NEpecTaeT OaBaTh TOK.
Takoil aneMeHT MOXHO «oxuBHTH». [lis
3TOrO B €r0 BEPXHEH CMONAHOH 3aJIMBKE
TPOCBEPNIA 11BA OTBEPCTHS M YEPE3 OIHO
M3 HHUX HaJleil B 3/ieMeHT OUCTUIIMPOBAH-
HOM Wi Jnoxaesod Bopmbl. EcnM crakal
LMHKOBOTO 3/ICKTPOAia HE pasbeleH W He

MpONYyCKaeT BOMY, B 3sieMeHTe 0Opasyercs
3NeKTPOJIMT W OH CHOBAa Oyner naBarh TOK.
Jonupare BOOY MOXHO HECKOJIBKO pas,
NOKA HE pa3spylIMTCsi IIMHKOBBIH CTaKaH.

AKKYMVIISITOPBI U AKKVMVIJIS-
TOPHBIE BATAPEU

AKKYMYJNISITOPBl Ha3BIBAIOT BTOPHYHBIMM
MCTOYHHKAMH TOKA. JTO 3HAYMT, 4TO OHH
He CaMH BbIpabaThIBAIOT TOK, Kak rajbpsa-
HUYECKHE 3JIEMEHTHI, & TONBKO OTHAAIT
3eKTPUYECKYKO 3IHEPIHIO, HAKOIIEHHYHO
HMH BO BpeMs 3apfAIKH MX OPYT'MM MCTO4-
HHKOM TOCTOSIHHOTO TOKa. AKKYMYNATOPH!
JIOTYCKAKT MHOTOKpATHBIE 3apsiikKi M pas-
PAIKH, Y€M OHM BBITOOHO OTHHYAKOTCS OT
rajbBaHHYECKHX 3M1eMEHTOB. JUIs MUTaHus
TEPEeHOCHOH aNnapaTyphl HA TPaH3HCTOpaX
W HM3MepHTENbHBEIX NpHOOpPOB HAIIA MpO-
MBIILUIEHHOCTh  BBIMYCKAET TrepMeTHYHbIE
mManorabapMTHBIE  Ka/MMEBO-HUKEJIEBLIE
akkymynstopbl. Oni uMeroT GopMmy aucka
BEJMYMHOM C JIBYX-TPEXKOIEEeUHYO MOHETY
¥ H4lIOMHMHAIOT BHELIHMM BHIOM IyrOBH-
uy. [Toatomy, BuowMoO, panuonmoGHTENTH
4aCTO HA3LIBAIOT MX MYTOBHYHBIMM AKKY-
MYJIITOPAMH.

VeTpoiicTBO MHCKOBOTO KagMHEBO-HHKeE-
JIEBOTO aKKyMyJISTOpa TIOKa3aHO Ha PHC.
163,a. OH cobpaH B CTanbHOI HMKEIHpPO-
BaHHO# OaHKe, COCTOsLIEH M3 OBYX 4ac-
Teii—xopityca 1 ¥ kpbllUkH 2. DTH HACTH
W30JIMPOBaHbl ANACTHYHOM T'epMETH3IUPYIO-
meid npoknankoit 4 W FBJIAIOTCH KOH-
TAKTHBIMH BHIBOIAMH TIOJIOCOB aKKYMYJIfi-
TOpa: KpbIUIKA~ OTPULATENBHOIO, Cam
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Puc. 163. Vcrpoiicteo mManorabapuTHOro KaaMHeBO-HHKENEBOrO aKKyMYJsTopa (a), BHELUHHI Bl
akkyMyssTopa M akKymysstopHoit 6arapen 7J1-0,1 (6) w cxema nopxouenus barapey K NoTpebu-

Teno Toka (B)

KOPITyC— MOJIOXHUTeNbHOro. BHYTpH Haxo-
DATCH 3NMEKTPOABI, pasfelieHHBIE CEeTKOH
7 ¥ MOPHCTON M3ONALMOHHON TPOKJIaIKOM-
cermapatopoM 6. 3NEeKTpOIb CXHUMAIOTCH
MpYXUHOM 3, 9TO mpHaaeT BCeH KOHCTPYK-
U xecTkoCTe. Ilpu cbopke GaHKy akky-
MyJNISATOPa HATONHSAIOT 3NEKTPOJIMTOM.

Haubonee pacnpocTpaHeHbl AKKyMYJis-
topel TunioB J1-0,06, 1-0,1 1 1-0,25. Byxea
Jl B Ha3zBaHHM O3HA4AET (IHCKOBBIN®,
a uuppel NOKA3LIBAIOT INEKTPHYECKYIO eM-
KOCTh aKKyMYJATOPA, BEIPAXKEHHYIO B aM-
nep-yacax. JITH AKKYMYJSTOpBl pa3nm-
4alTCA TONBKO pasMepaMu. Yem akkymy-
nsrop Goneiue, Tem Gonblle ero 3neKTpH-
yeckan eMKOCTh. Camblii Gonwuwoii w3
HuX — akkymynstop J1-0,25-wumeeT B mma-
meTpe 20 MM,

HanpsoxkeHne CBEXe3apsDKEHHOTO AKKY-
MynsTopa paBeHo 1,25 B. Axkymynstop
CYWTAETCS PA3PSDKEHHbIM, KOTA €ro Ha-
npsokene cuuskTes po 0,7 1 B. Pasps-
WeHHbIH aKKyMYJISTOp HANO 3apsiiuTh,
MporycKkas Yepe3 Hero TOCTOSHHLIA TOK,
pPaBHLIH TIPHMEPHO NECATOH “aCTH eMKO-
CTH aKKymynsitopa B TeueHue 12 4. [lpu
3aps/Ke AKKYMYJIATOPA ero 3eKTpoakl co