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OT ABTOPA

Joporue npy3bs!
Bce BbI, KOHEYHO, 3HAKOMBI C OOIIMPHEHIIEH 00JIACTBIO COBPEMEHHOH TEXHHUKH — 3JICKTPOHUKOM.
CMmoTpuTe U TENEBU30p, CIyIIAeTe JU PAAUONPHUEMHUK, MOJb3YETECh JU IMPOUTPHIBATEIEM — BCIOIY

«paboTaer» 3MEeKTPOHUKA. ITO OHA «PUCYET» N300paKeHNE Ha DKPaHe TEIeBU30pa U IOHOCHUT JI0 KBAPTHUPHI
roJIOC JMKTOpA, MPEBpAIaeT B 3BYK €/lBa 3aMETHBIE OOPO3/IKH IPaMILIACTHHKH.

BHuMaTenbHO TOCMOTPUTE BOKPYT, U BBl YBHIIUTE HEMAJIO IPUOOPOB, KOTOpBIE Oiaroiaps 3JIEKTPOHUKE
MEepEeXUBAIOT BTOpOE pokaeHHe. BoT, Hampumep, Hapy4yHbIE WM HACTOJNBHBIE Yachl. JIEKTPOHHBIC
yCTpoiicTBa B HUX € OOJBIION TOYHOCTHIO OTCUUTHIBAIOT CEKYH/IBI U MHHYTHI, BEICBEUHBAs HA IKpaHE BPEMSI.
A BO3bMHUTE TeeOHHBIH anmapaT. B HeM mosiBUIIach 3JIEKTPOHHAS MaMsITh, CIIOCOOHAS XPaHUTh HECKOIBKO
JIECATKOB Hanboliee ynorpeOuTeNnbHbIX HOMepoB. Habuparh nx He HY)KHO — JIOCTATOYHO HAXaTh Ha Ty WK
WHYI0 KHOINKY. B ¢oroanmapare 31eKTpOHHBIN «T7a3» CIEAUT 3a OCBEIIEHHOCTBIO OOBEKTa CHEMKH H
aBTOMATHYECKH YCTaHaBIMBAET HYKHYIO BBLACPXKKY. Jlaxke KBapTHpPHBIE 3BOHKH CTald 3JEKTPOHHBIMH —
MpH Ha)KaTUM KHOMNKH y BXOJHOW JBEPH B KBapTHpE pa3faroTcs 3BYKH, UMUTHPYIOIIME MEHUE NTHUL], WIN
MEJIONS U3 U3BECTHOM IIECHHU.

DJNEeKTPOHMKA CEeroHs MO3BOJISIET pelaTh 3ajauu, KazaBInecs paHee HepaspemrMbiMu. OHa ToMOraeT
YEJIOBEKY M3ydaTh IIOBEPXHOCTh M OKpY)Karollee MPOCTPAHCTBO TakUX IUIaHeT, Kak JlyHa, Benepa, Mapc,
HaAOJI0/IaTh 32 pa3BUTHEM JKUBOW KJIETKH, B JIOJH CEKYH/IbI IPOM3BOUTH BEIYUCIICHHUS, HA KOTOPHIC YXOIHIIN
TOfIbl, BUAETH B TIOJHON TEMHOTE, KaK THEM.

DJeKTpOHMKA MOpPOH 3aMEHSET YelloBeKa B ero pabore. YKe cerogHs MOKHO BCTPETHTH DJIEKTPOHHOTO
JHCTIeTdepa, CeKperaps, SKCKypcoBOJa, 3aKpoHInuKa, mepeBogurka. Jlake B IIaxMaTbl HAYYWIH UTPaTh
anexktponuky! U He mpocTo urpatk, a BRIMTPBIBAThH y TpoccMeiicTepos!

Ha npoMbIlIieHHBIX OPEONpUATHAX  SJIEKTPOHMKA aBTOMATUYECKH MOIACPKUBACT  3aJaHHYIO
TeMIepaTypy M BIAXKHOCTh B TIOMEIIEHUSAX, YIPABISET CTAaHKAMH M MOTOYHBIMHU JMHHUSMHM, BBITTOIHSIET
clioXHeWme padoune onepamnud. M mpu 3ToM ycneBaer CleUTh... 32 CBOUM <GJJOPOBBEM.

B kocMonaBTHKe 0€3 JIEKTPOHUKHA HEMBICIMMO TOYHO PACCUUTATh TPAEKTOPHIO MOJeTa Kopaos,
MOJ|JICPKUBATh BUACOTENES(POHHYIO CBSI3b C KOCMOHABTAMH, YIIPABIISATH ITOJIETOM CITYTHHKOB C 3€MIIH.

Ecnu roBopuTh 0 mKOJE, TO DJEKTPOHMKA NPUXOTUT W Cioja. Y4eOHble KaOMHETHI OCHAIIAIOTCS
AJIEKTPOHHBIMH . HATJISJIHBIMUA TTOCOOHSIMH, TEICBU3UOHHBIMU YCTAHOBKAMH, SK3aMEHATOPaMH, arapaTypoit
JUIA M3Y4EHUs MHOCTPAHHBIX S3BIKOB. Hemanek TOT JeHb, KOTrJa Ha BaIllUX MapTax MOSABATCS AJIEKTPOHHBIC
KaJIbKYJIATOPHI, TO3BOJISIONINE TPOM3BOANTD CIO)KHBIE PACUETHI B CYUTAHHBIE MUHYTHI.

Kakyro 0b1 nmpodeccuro Bel HU M30paid, ¢ SJIESKTPOHUKON OyaeTe BCTpedaThes MOoBCIoAy. M yem paHbiie
BBI C HEll MIO3HAKOMHTECH, TEM TLIOJOTBOPHEE Oy/IeT JabHelIIee «CoTpyaHruuecTBo». Chenarh MepBblid mar
K TAKOMY 3HAKOMCTBY MTOMOKET 3Ta KHUTa. OHa 00 AJIEKTPOHHBIX CAMOJIENKAX: COBCEM MPOCTHIX U HEMHOT'O
nocnoxkHee. O TakMX, YTO HAYMHAIOT paboTaTh cpa3y, M TaKuX, KOTOpPbIE MPUXOMUTCS HAJIaXHBATH C
WU3MEpUTENbHBIM TpuOOpoM. OJHU M3 YCTPOMCTB MO3BOJSIOT TPOCIYIIUBATH MEpENaYd MECTHBIX H
VIANCHHBIX PAaTUOCTaHINNA, JIpyrue — «rene)OHM3HPOBATh» KBAPTHPY, TPETBH — BOCIPOU3BOIUTH
rpaM3aInuch, OXpPaHITh MOMEIIEHUs, CIYIIaTh NTHYbM rojoca... — BCEro He nepeuncnuinb. [IpakTudecku
BCE CaMOJIETTKM — MPOTOTHITBI CIOKHBIX PaJUONpPUOOPOB, BCTPEUAIONIMXCS B OBITY, HA MPOMBIIUICHHBIX
MPEANPUATHSAX U JaXKe... B KOCMHUUECKOM TeXHHUKE.

Ho me cmemmTe cpa3y cTpouTh MOHPABUBLIYIOCS CaMOJAEIKY — BeIb Y Bac HET ONBbITa U 3HAHHM.
[Tocrapaiitech cHadaja Ha MPOCTEHIINX YCTPOMCTBAX MOHATH NMPUHIIMI TOCTPOEHHS 3JIEKTPOHHBIX CXEM U
X MOHTaXa.

[ocTenenno, crpaHuia 3a CTpaHMIEH MOCTHras a30yKy NpPaKTHYECKOW JIIEKTPOHWUKH, BBl CTaHETe
paanoaroOuTeneM, YMEIOIIUM HE TOJIBKO «HUTaTh» PaJnOCXeMbl, HO © MOHTHPOBATh M HAJAXHBATh CaMbIe



pa3Hoo0pa3Hbie KOHCTPYKIIHH, KOTOPbIE MPUTOAATCS JIOMa, B IIKOJIE, B THOHEPCKOM Jiarepe.

Emie nyuie, eciu 3aHUMATBCS 3JEKTPOHUKON Bbl HAUHETE BMECTE C JIPY3bsIMU, OPraHU30BaB JIOMAIHHM
pamuoKpyXKoK. Bo3aMOXHO, TaKO# Kpy>KOK yJIacTCs OpraHu30BaTh BMecTe co B3pociasiMu pu KOKe. B Hem
CMOTYT 3aHUMAThCS pedsiTa U3 OIIMKANIINX JOMOB.

Hapetoch, 94TO KHHra CTaHET XOPOIIMM IMPAaKTHYECKUM PYKOBOACTBOM B pabore. B momonHeHue K Heit
MOCTapaiTech B3ATh B OMOIMOTEKE Ipyrue mocoOus (CIMCOK UX MPHUBEACH B KOHIC KHUTH). OHU MO3BOJISAT
riry0oke pa3oOparhes B GU3MUECKUX MpPOIleccax, MPOTEKAIOMUX B COOpaHHBIX BAMHU DIIEKTPOHHBIX YCTPOH-
CTBaX, a TAK)K€ HAWTH OTBEThI HAa BO3HHUKAIOIIKE BONPOCHl. He 3a0biBaiiTe 0 OMMIKAHIINX BHEIIKOIBHBIX
yupexaeHusx — JIBopuax u JloMax MHOHEPOB, CTAHIUAX U KITy0aX FOHBIX TEXHHKOB — B HHUX BBl CMOXETE
MOJTYYUTH JIFO0YI0 KOHCYJIBTAIIMIO M MPAaKTHYECKYIo TToMotb. tak, nep3aiitre! Xenato ycrexos.

I'maBa |

HEPBBIE YPOKH IOHOI'O KOHCTPYKTOPA

MOKHO JI1 CECTh 3a PyJib aBTOMOOWIISI, HE 3Has, KaK 3alyCTUTh JBUTATEIb U JUIS Y€ro CiayXaT Nefaiu u
pyuku ynpasieHus? KoHeuHo, Her, ckaxkere Bbl. CHauajga HY>KHO IMO3HAKOMHMTBCS C HA3HAYCHUEM KayKJIOW
PYYKH, U3yYUTh YCTPOUCTBO aBTOMOOMIIA, a TIOTOM Y€ €3IUTh Ha HEM.

Tak ¥ ¢ HamUMU caMmojaeiIKaMH. B HHX HCHOJIB3YHOTCS CaMble Pa3HOOOpa3HbIC IeTal, Kakaas M3
KOTOPBIX BBIMOJHSAET CBOIO poiib. YTOOBI COOpaTh TO WM HMHOE YCTPOMCTBO, HAJI0 3HATh HAa3HAYCHHE
BXOJSIIIMX B HEro JAeTajci, yMeTh NPOBEPSATh HX, COCIUHATH MEKIY CO00H, HallaXHBaTh COOpPaHHYIO
KOHCTpyKIHio. [IoMOYb BaM MOIYyYUTh HayalbHbIC MPEACTABICHHUS 00 DJICKTPUYECKOM TOKE, PaJrOAeTasIx
Y IpaBWiIax COOPKH M3JCIMM M MpU3BaHa dTa riaBa. KoHEYHO, He BCe colepikaluecs B Hell CBeIeHUs Oy Iy T
MTOHSITHBI MTOCJIE MEPBOro npouteHus. He oropyaiitech. BuumaTenbHO H3yunTe MpaBuia 0€30MaCHOCTH TPYaa
U CMeJiee MPUHMMANWTECh 3a paboTy. A K 3TUM MaTepHhaliaM, HOCSIIUM B OCHOBHOM CIIPAaBOYHBIN Xapakrtep,
oOparmaiTecs o Mepe TOro, Kak OyayT MOSBIIATHCS BOIPOCHI.

HEMHOI'O OB JIEKTPUYECKOM TOKE

[IpencraBpTe cede OobIION pe3epByap, B KOTOPOM HAXOMUTCS IMOJ JaBJICHHEM BOJa, TOTOBas B JIIOOYIO
MUHYTY BhIpBaThcs HapyxKy. OT pe3epByapa OTXoquT TpyOa ¢ kpanoMm. OTKPBUTM KpaH, U BOAa YCTPEMHUIIACh
yepe3 TpyOy, Hanpumep, B OacceliH. Eciu nuamerp TpyOBI Maj, CKOPOCTh MOTOKA HEOOJbIast. Y BEIUYMIN
JIMaMeTp TPyObl — BO3pOCIa H CKOPOCTh MOTOKA. [IpOMCXOMT Tak MOTOMY, UTO C YBEIMUYCHUEM JHaMeTpa
Tpy0a oKa3bIBaeT MEHbIIIEE COMPOTUBIICHIE HATIOPY BOJIbI, H.OHA BBITEKAET C OONBIIEH CKOPOCTHIO.

JomyctuM, 4YTO pe3epByap C BOJIOH — O3TO HMCTOYHHK DIIEKTPUYECKOW 3HEprud, obianaromeit
OIpe/e/ICHHBIM HAMPSDKEHHEM (IaBJICHHEM BOJbI), a TPyOa — Harpyska, CONnpoTHBIICHUE (IraMerp TpyObl)
KOTOPOUM MOYKET U3MEHATHCS. Toraa BOJHbIA MOTOK MOKHO HNPUHATH 3a 3JIEKTPUUECKUI TOK, MPOTEKAIOIIUN
4yepe3 HarpysKy.

[Toka compoTUBIIEHHE HArPY3KU Majio (auamerp TpyObl OOINBINON), Yepe3 Hee TeUeT 3HAYUTEIbHBIA TOK
(6onbimast ckopocth moTOKa). Korma jke compoTuBieHHe Bo3pacTaeT (yMEHbIIACTCS IUaMerp TpyObl),
ANEKTPUIECKUIT TOK (CKOPOCTh MOTOKA), HaoOopoT, magaer. C MOMOIBI0 3TOM aHAJIOTHH Bbl, HABEPHOE,
MOXKET€ CaMOCTOSTENILHO ONMPEACINTh, KaK U3MEHHTCS TOK MpPU YBEIMYCHHM HANpsDKeHUs (TOBBIIICHUH
JIaBJICHHSI BOJIbI B PE3€PBYyape).

A Temeppb TmepelzieM K €IMHUIAM W3MEPEHUs HANpsHKEHWs, TOKA W CONMpOTHBICHHSA. HampsbkeHue
M3MEpSIOT B BOJbTax, o003Hauas 3Ty eAMHUIly OykBoil B. Ecimu BeI mocMoTpuTe Ha 3THUKETKY IUIOCKOM
Oatapen OT kapMaHHOro ()OHaps, TO 3aMETHTE Ha Hel Haamuch «4,5 B», DTO 3HAYMT, YTO HAMpPSIKCHUE
Oatapeu 4,5 B. Ha atukerke kpyrioi 6atapeu (mpaBuiibHEe ee Ha3bIBaTh JIEMEHTOM) YKe Apyras mudpa —
1,5 B, To ecth Hanpspkenue ee 1,5 B.

U emie Ha 3THKETKE €CTh 3HAKH « + » M « — ». DTO MOIAPHOCTh BBIBOJOB. OHA yKa3bIBaeT, B KAKOM
HampaBieHHH OyJeT Teub TOK, eclH K OaTapee MOJIKIIOUNTH HArpy3Ky, CKaKeM JIAMIIOYKY OT KapMaHHOTO
¢donaps. Bel Bce, KOHEUHO, BUJEIH TaKylO JIAMIIOUYKY M 3HAETE, YTO BHYTPH CTEKISIHHOTO OalUIOHAa B HEH
MOJIBEIIICH TOHKUN METaUIMYeCKUi BOJOCOK. OJUH KOHEI[ ero MpHiasH K pe3b00BOH YacTH JIAMIIOYKH, a
JIpyrod — K KOHTakTy BHH3Y. Pe3p00OBasi 4acTh M KOHTAKT — O3TO BBIBOJBI JIAMIIOYKH. Kak TOIbKO OHM
OKa3bIBAIOTCS MOJIKIIOUECHHBIMH K BBIBOZaM OaTapew, depe3 HUTh JIAMIIOYKH HaYMHAET TEYb DJICKTPHUSCKHH
Tok. Hanpasnieane ero Oyzer onpeneneHHbIM — OT IUTIOCOBOT'0 BBIBO/IA OaTaper K MHHYCOBOMY. [1oCKONBKY
TOK TEYEeT IMOCTOSTHHO B OJTHOM HAIIPaBJICHUH, €r0 Ha3bIBAIOT TIOCTOSIHHBIM, HANPSDKEHNUE TOXKE MTOCTOSIHHBIM.



«A TI04YeMy He YKa3bIBAIOT MOJSPHOCTH Ha THE3/IaX CETEBOI PO3ETKU ?» — CIIPOCHTE BBI. J[€llo B TOM, UTO
CETEBOE HAIPsLKEHHE NepeMeHHoe. To B OTHOM T'HE3/e PO3ETKHU IUIIOC HANPSKEHUS, B JPYTOM — MUHYC, TO
HaoOopor. Takas cmeHa mnonspHocTH mnpoucxomuT 100 pa3 B cekyHnmy. Ilpu BKIIOYEHHUH B PO3ETKY,
HaTpuMep, HACTONBHOM JIaMIIbl, Yepe3 e€e HHUTh MOTeUeT TOK, HAMpaBJICHUE KOTOPOro OyJeT MEHSThCS
CTOJIBKO 7K€ pa3 B CEKYH]ly, CKOJIBKO U IOJIIPHOCTH HAIPSIKCHUS.

DNeKTpUYeCKUid TOK U3MEpSIOT B amiiepax, o0o3Hadas 3Ty eauHuIly Oykoii A. Ho Ha mpakTuke c
TaKUMHU TOKAMH BCTPEYAIOTCS PEIKO, MO3TOMY TIOJNB3YIOTCS OoJiee MENKOH CIMHUIEH W3MEpeHHs —
MUJITHaMIIEpOM — TBHICSYHOM Jjoieli amriepa, o0o3HadaeMoil OykBaMu MA.

ComnpoTHuBIieHHE U3MEPSIOT B oMax (ycioBHoe obo3HadeHrne OMm). Kpome 3Toi enuHHMIIbI, HCTIOTb3YOTCS
oomee kpymubie: kuooM (1 kOm = 1000 Om) u meraom (1 MOm=1000 kOm=1 000 000 Om).

3HAKOMCTBO C PAJIMOAETAJISAMHA

Kakue TOiBKO neTanu He TMOHAA00ATCS IS HM3TOTOBJCHMS IpeylaraeMbIX KOHCTpykmmii! 31ech u
PE3UCTOPBI, ¥ TPAH3UCTOPHI, U KOHACHCATOPHI, M TUOJIbI, U BHIKIIIOUYATEIH... I3 MHOr00Opas3us paauojeraici
HaJ0 YMETh OBICTPO OTJIIMYUTH 10 BHEIIHEMY BHJIY HYXXHYIO, paclMpoBaTh HAJIMKCh Ha €€ KOPITyCe,
OIpenenuTh BhIBOABI. O TOM, KakK 3TO CIelaTh, U OyIeT KpaTKO paccka3aHO HMke. bonee e moapoOHbIe
CBEJICHUS O paIuOJETalIsAX Bbl HAHJETE B ONMMCAHUKM KOHCTPYKIIMKA CaMOJIENOK.

Puc. 1. Pe3ncrtopsi: a— MIT; 6 — BC; 8 — YJIM; e — CI-I; d — CMNO-0,5

Pesucrop. Drta jgerasib BCTpeYaeTcss MPAKTUYECKH B KaKIOW KOHCTpyKuuHu. [lpencramisier coOoi
tbapdopoByro TpyOouKy (MK CTEpXKEHB), Ha KOTOPYIO CHapY KM HAIlbIIEHa TOHYAMIIAs MJIeHKa MeTajlia I
caxu (yriepona). Pesucrop obnamaer CONMPOTHUBICHHEM W MCIOJIB3YETCS ISl TOrO, YTOObI YCTaHOBUTH
HY)KHBI TOK B 3JICKTPUYECKON Iienu. BCrOMHHMTE mpuMep ¢ pe3epByapoM: H3MEHsS TUaMETp TPYObl
(compoTHBIICHHE HATPY3KH), MOXHO MOMYYUTh Ty WJIM MHYIO CKOPOCTHb TMOTOKA BOJBI (3JEKTPUYECKHI TOK
pa3nuuHoil cuibl). YeM TOHbIIE IUleHKa Ha (apdopoBoii TpyOOUYKe HIM CTEpXKHE, TeM Oolblie
CONPOTUBIICHUE TOKY.

Pesuctopsl OBIBAIOT MOCTOSIHHBIC M TepeMeHHbIe. V3 MOCTOSHHBIX Yallle BCEro MCHONB3YIOT PEe3UCTOPHI
trna MJIT (MeTammu3upoBaHHOE JaKHpOBaHHOE TemocToikoe), BC (Bmarocroitkoe compoTusienne), YJIM
(yrmepoaucToe makupoBaHHOE MajorabaputHoe), u3 nepemeHHbix — CII (compoTuBiieHHE TIEpEMEHHOE) U
CIIO (compoTtuBiieHHE epeMeHHOe 00beMHOE). BHEIIHUH BUI ATUX PE3UCTOPOB MMOKa3aH Ha puc. 1.

Pesucropsl paznuuaroT 1O CONPOTHUBICHUIO W MOMHOCTH. CONMpOTHBIICHHWE, KaK BBl YK€ 3HAETe,
H3MEPSIOT B OMax, KWJIOOMax W MeraoMax. MOIIHOCTh K€ BBIPAXKAIOT B BaTTax M 0003HAYAIOT ATy EIMUHUILY
OykBamu Bt. Pe3ucropbl pa3HOH MOIHOCTH OTJIMYAIOTCSA pazMepaMu. Yem OOJbIe MOIIHOCTh PE3UCTOPA,
TeM OOJBIIE ero pa3Mephl.

ComnpoTHBIICHHE PE3UCTOpa TPOCTABIAIOT HAa CXEMaX PSAJOM C €ro YCIOBHBIM oOo3HaueHueMm. Eciu
conporuBienue Menee 1 kOwm, mudpamm ykaszpBaroT 4Ymcio oM 0e3 emuHHUIBI W3MepeHus. [Ipu
conporuBieHud 1 kOm u Gomee — 10 1 MOM yKa3bIBaIOT YHCIO KHIIOOM U CTaBAT PSAIOM OYKBY «K».
Comporusrieare 1 MOM 1 BbIlIE BEIPAXKAIOT YKCIOM MeraoM ¢ gobasieHueM Oykebl «M». Hanpumep, ecnu
Ha cXeMe psaoM ¢ o0o3HavyeHueM pesucropa Hamucano 510, 3HaumT, conporuBienue pesrcropa 510 Owm.
O6o3nauyenusM 3,6 k u 820 k coorBercTByeT conpoTtunicHue 3,6 kOm u 820 kOm. Haanuce Ha cxeme 1 M
nin 4,7 M o3Hadaer, 4To UCIob3ytoTea conpotusieHus 1 MOwm -u 4,7 MOw.

B omimume OT MOCTOSHHBIX PE3UCTOPOB, UMEIONIMX J[BA BBIBOJA, Y IMEPEMEHHBIX PE3NCTOPOB TAKHX



BbIBOIOB Tpu (cM. puc. 1). Ha cxeme yka3bIBalOT CONPOTHBICHHE MEKIY KpPaHUMH BBIBOJAMH
nepeMeHHoro pesucropa. CoNmpoTHBIEHHE ke MEKIy CPEAHHM BBIBOJOM M KpaWHHMH H3MEHSETCS NpHU
BpAIllEHUM BBICTYIAOLIEH HapyXy ocu pesucropa. IIpudeM, Koraa ock IOBOPAauyMBAIOT B OIHY CTOPOHY,
COIPOTHUBJIEHUE MEXAY CPEIHUM BBIBOJOM M OJHUM M3 KpAalHMX BO3PACTAET, COOTBETCTBEHHO YMEHbBIIASICh
MEKAY CPEIHHM BBIBOAOM M JApPYrMM KpaiiHuM. Koraa ske och MOBOpa4yHMBalOT OOpaTHO, MPOUCXOIUT
oOpatHoe sBJIeHHE. DTO CBONCTBO MEPEMEHHOIO PE3UCTOPa UCIOIb3YeTCsl, HalpHMep, Ul PerylInpoBaHuUsL
I'POMKOCTH 3ByKa B YCHUJIMTEISIX, IPUEMHHUKAX, DIIEKTpO(oHaX.

Puc. 2. KoHgeHcaTopbl:
a — 3NeKTponuTuYeckne; 6 — NOCTOsIHHbIE; 8 — NepPeMeHHbIM OAUHAPHbLIN, 2 — NepeMeHHbIN
CABOEHHbIN (0T paguonpuemMHuka «Cenra»); @ — NOACTPOEUHbIN

Konnencarop. Hano ckaszate, 4to 3Ty JeTalb, Kak H Pe3UCTOP, MOXKHO YBHJIETh BO MHOTHX CaMOJICIKaXx.
Kak mnpaBuiio, camblii IpOCTOH KOHICHCATOP — 3TO JBE METAJUIMYECKHE MIACTHHKU (0OKIaIKK) M BO3MYX
MKy HUMH. BMmecTo Bo3myxa Moxer ObITh (papdop, ciitofa win Apyroil MaTepual, He MPOBOSIIUIN TOK.
Ecnu pesncTop mporryckaeT MOCTOSHHBINA TOK, TO Yepe3 KOHAEHCATOp OH HE MPOXOJUT. A BOT IepeMEHHBIN
TOK 4Yepe3 KOHJIEHCATOp MpoxoAuT. brmaromapsi Takomy CBOWCTBY KOHJIEHCATOP CTaBST TaM, Tl HYXKHO
OTAEIHUThH IOCTOSHHBIN TOK OT MEPEMEHHOTO.

Kak BbI 3Haere, y pe3ucropa OCHOBHOW MapaMeTp — CONMPOTHUBIICHHE, Y KOHJCHCATOPa e — EMKOCTb.
KonzmeHcatopbl OBIBAIOT MOCTOSHHOW W TiepeMeHHOW emkocth (puc. 2 a — ¢2). Y mepeMeHHBIX
KOHJICHCATOPOB €MKOCTh U3MEHSIETCS TIPU BPAIllEHWH BhICTyMAlolIeil HapyKy ocu. KpoMe 3THX JBYX THUIIOB,
B HAIIIMX KOHCTPYKIUSIX MCIOJIB3YETCs ellle OJJHa Pa3HOBUIHOCTh KOHJICHCATOPOB — MOICTPOCUHBIH (pHcC. 2,
0). OOBIYHO €ro yCTaHABIMBAIOT B TO WM HMHOE YCTPOMCTBO VIS TOTO, YTOOBI NMPU HAIA)KUBAHUHM TOYHEE
nojo0paTh HYKHYIO EMKOCTh WM OOJbIE KOHJAEHCATOp HE TporaTh. B TIOOMTENBCKHX KOHCTPYKIHSX
MOJICTPOCUHBIH KOHJICHCATOP HEPENIKO UCIONB3YIOT KaK IIepeMEHHbBI — OH JICIIEB U JJOCTYIICH.

Enmununia emxoctn — mukpodapana (Mk®D) B3siTa 32 OCHOBY B PaJMONIOOUTEIBCKUX KOHCTPYKIHSIX U B
MPOMBIIIICHHO#H ammaparype. Ho 4amie ynorpednsercs apyras enuauia — nukodapana (nd), MUUTHOHHAS
nonst Mukpogapansl. Ha cxemax BBl BCTpeTuTe W Ty, M Apyrylo eaunuity. [Ipuyem emkocts no0 9100 nd
BKITIOUYHTENIFHO YKa3bIBAIOT Ha CXeMax B NMHKodapajax, a cBblie — B MHUKpodapanax. Ecnu, Hampumep,
PAZOM C YCIOBHBIM 00O3HAUYE€HHEM KOHACHCATOpa HamucaHo «27», «510» mim «6800», 3Ha4YuT, eMKOCTh
KoHJeHcaTopa cootBercTBeHHO 27, 510 mm 6800 nd. A Bot nudpst 0,015, 0,25 wim 1,0 cBuaeTenbcTBYIOT
0 TOM, YTO EMKOCTh KOHJICHCATOPa COCTABIISIET COOTBETCTBYIOIIEE YUCIIO MUKpOdapa.

TumoB KoHAEHCATOPOB O4YeHb MHOro. OHHM OTIMYAIOTCS MaTepHajJoM MEKIYy IUIACTHHAMH U
KOHCTpYKIIMel. bBBIBAIOT KOHJEHCATOphl BO3IYLIHBIC, CIIOAsSHBIC, Kepamudeckue W np. OpHa U3
Pa3HOBHIHOCTEH MOCTOSHHBIX KOHIIEHCATOPOB — 3eKTponuTudeckuii (puc. 2, a). Takue KOHIEHCATOPHI
BBINyCKatOT 0obioi eMkocTd — oT 0,5 1o 4000 Mx®. Ha cxemax Juis HUX YKa3bIBalOT HE TOJILKO EMKOCTb,
HO W MaKCHMaJbHOE HampsDKEeHHWe, Ha KOTOpOoe WX MOXKHO Hcrcin oBatb. Hampumep, Haamuces 5,0x10 B
03HAYaeT, YTO KOHACHCATOp eMKOCThIO 5 MK®D HYXHO B3sTh Ha Hanpsbkernue 10 B.

J17ist mepeMEeHHBIX WM TIOACTPOCYHBIX KOHJIEHCATOPOB Ha CXEME YKa3bIBAIOT KpaiHUue 3HAYCHUSI EMKOCTH,
KOTOpBIC TIOTY4aI0TCs, €CJIM OCh KOHJCHCATOPa MOBEPHYTH OT OJJHOTO KpaifHero MoJIOKEHUs 10 APYroro Ui
Bpallath BKPYroBy (Kak y MOJCTPOCYHBIX KOHIeHcaTopoB). Hampumep, naamuch 5 — 180 cBuperens-
CTBYET O TOM, YTO B OJIHOM KpaifHeM TOJIOKEHHH OCH eMKOCTh KOHJIeHcaTopa coctaisierT 5 nd, a B apyrom
— 180 n®. [Ipu mraBHOM MOBOPOTE M3 OJHOTO IMOJIOKEHHS B JIPYroe eMKOCTh KOHJIeHcaTopa OylleT Takxke
aBHO n3MeHAThHCA oT 5 10 180 nd mmm ot 180 o 5 nd.



[MonynpoBogHKKOBBIE MPUOOPBI. KX cocTaBisieT Iienas TIpyIna Jerajiei: IWOIbl, CTaOWIMTPOHBI,
TpaH3UCTOpbl. B  Kaxjaol Jerand HUCIOJNb30BaH MOJYNPOBOJHUKOBBIN MaTepual, WIM MpOIIe
noiaynpoBogHuK. Yto 3TO0 Takoe? Bcee cymiecTByromye BemecTBA MOXXHO YCIOBHO pa3ielUTh Ha TPH
Oonpmue rpynnbl. OOHA U3 HUX — MeJb, JKEIe30, aJlOMUHUN U JIPYrHe METallbl — XOPOIIO MPOBOIAT
ANIEKTPUYECKUH TOK — 3TO IpoBOaHUKHU. JpeBecuHa, Gapdop, miacTMacca coBceM He MpoBOAIT Tok. OHu
HEMPOBOIHUKHU, H30IATOPHI (Iu3IeKTPHKH). [TOIyIpOBOIHUKY K€ 3aHMMAIOT IPOMEKYTOUHOE TOTOKEHHE
MEX]y MPOBOAHUKAMHU M JUANIEKTpUKaMHu. Takue Martepualibl MPOBOASAT TOK TOJBKO MPHU ONpPEACIEHHBIX
YCIIOBUSIX.

Puc. 3. noabl u ctabmunutpoH

Jluoowr. Y muoma (puc. 3) mBa BbIBOAA. aHOA M KaToA. ECIM MOAKIIOYHTE K HUM OaTapero MOJI0CaMU:
IUTI0OC — K aHOAy, MUHYC — K KaTOIly, B HampaBJIEHUU OT aHOJa K KaToay moredeT ToK. CompoTuBIICHHE
IMOZa B 9TOM HaIpaBJIeHUU HeOoubinoe. EcCiu ke IOIbITaThes MEepPeMEHUTh IOIIOCH OaTapei, TO ecTh
BKJIFOUUTH JIUOJT «<HA00OPOT», TO TOK Yepe3 IO/ He MokaeT. B ToM HampaBiaeHuH 110/ 001agaeT 00IbIINM
COTIPOTHBJICHUEM.

rigaangr R Lo
e & gl
J 'B hy ,"-' Lhy] -_,f,'
et u - k
3 RGiRags
L R
Mg e
1A

L

b

Comma N T
{1

QEOI-N29F

-

LT

i@

g

Puc. 4. TpaH3ucTopbl: a — ManomoLHble; 6 — cpeaHen MOLWHOCTU; 8 — GOSbLLUON MOLUHOCTHU

Cmabunumponsl. DTH TOIYIPOBOAHUKOBEIE TIPpOOpsI (prc. 3, J1814) Takke MMEIOT ABa BBIBOJA: aHO H
kaToz. B mpsimoM HampaBiieHuu (OT aHOIA K KaTo[y) CTaOMIMTPOH paboTaeT KakK IHOJ, OECHpensTCTBEHHO
IpoIycKasi TOK. A BOT B 0OOpaTHOM HAaIpaBICHWW OH BHAyalie HE MPOIycKaeT TOK (Kak W JWOM), a TpH
YBENTMYEHUH TI0/IaBAEMOTO Ha HETO HAIPSDKEHUS BIPYT «IIPOOMBACTCS» W HAaYMHAET IMPOMYCKaTh TOK.
Hanpsioxenue «mpo0osi» Ha3bIBaIOT HANpsDKeHHEM ctabunu3anyui. OHO Oy/IeT OCTaBaThCsl HEM3MEHHBIM JlaKe
MPH 3HAYUTENTFHOM YBEITHUYCHUN BXOIHOTO HaNpsDKEHUs. braromaps SToMy CBOWCTBY CTaOMIUTPOH HAXOIUT
MpPUMEHEHHE BO BCEX CIydasX, KOrJa HYXXHO TOJYYUTh CTaOMIBHOC HANPSHKCHHWE MHUTaHUS KaKOro-TO
ycTpoiicTBa MpH KOJIeOaHHSX, HAIIPUMEP CETEBOTO HATIPSKCHUSI.

Kak paznnvaTth BEIBOJBI IMOJI0B U cTabunuTpoHa? Ha kopryce manorabapuTHbeIX auonos tuna 19 craBsr
LIBETHBIC TOUYKU — METKM BONM3M aHoma. Jnomer JI12 Gonpminx, yem /19, pa3MepoB ¢ MIMPOKMMH BBIBOJAMH-
neHToukamu. Ha OJJHOM U3 BBIBOJIOB CTaBST YCIOBHOE OOO3HAYEHHE UOJa — DTO M €CTh BBIBOJ aHOJA.
AHAJIOTUYHO YCIIOBHBIM 3HAK CTaBAT Ha kopmyce nuoaoB 17, /1226 u cTaOMIUTPOHOB, MPUYEM KOPOTKas
YepTouka 3HaKa oOpallieHa B CTOPOHY BBIBO/IA KaTO/A.



Tpanszucmopul. VI3 nomynpoBOAHUKOBBIX TPHOOPOB TpaH3ucTop (puc. 4) Hanbosee 4acTo MPUMEHSETCs B
pamrodJIeKTpoHuKe. Y Hero Tpu BbIBoga: 0aza (0), smutrep (9) u komrekrop (k). Tpausucrop —
YCUJIMTENbHBINA PprUOop. ETo ycIIoOBHO MOXKHO CPaBHUTH C TAKUM M3BECTHBIM BaM YCTPOHCTBOM, KaK PYIIOP.
JloCTaTOYHO TMPOM3HECTH YTO-HUOYIb Tepell Y3KHMM OTBEPCTHEM PYIopa, HalpaBUB IIUPOKOE B CTOPOHY
Jpyra, CTOSIIEro B HECKOJBKUX JIECATKAX METPOB, M TOJ0C, YCUJICHHBIH PYIOpOM, OYJET XOPOIIO CIBIIICH
BIaJICKE. Ecmn IMPUHATH Y3KOC€ OTBEPCTUC 3a BXOJ pyHnopa-yCHJIUTEIIA, a IIMPOKOC — 3a BbIXOA, TO MOXKHO
CKa3aThb, 4TO BBIXOIIHOI‘/’I CHUI'HaJl B HECKOJIBKO pas 60.]'[]31]_[6 BXOIOHOT'O. DTO U ecTh MOKa3aTelb YCUIINUTEIIBHBIX
crocoOHOCTeH pynopa, ero Ko3pQHUIMUeHT YCHICHHS.

Ho Bepremcs k TpansucTopy. Ecim nporycTuTth depe3 ydacTtok 6a3a — dIMHTTEp cla0blil TOK, OH Oyzaer
YCHJIEH TPAH3UCTOPOM B JIECATKH M JJa)Ke COTHH pa3. YCHUIICHHBIN TOK MOTEYET Yepe3 y4acTOK KOJUICKTOp —
IMUTTEP. B 3aBHCHMOCTH OT HAaUOOJIBIIErO TOKA, KOTOPBIH MOXKHO TPOIYCKAaTh Yepe3 KOJUIEKTOp, TpaH3HC-
TOPBI ACIATCS Ha MajOMOIIHBIC, CPeaHEH U 0OoJbIIoi MomHOCTH. KpoMe TOro, 3TH MOIYIPOBOIHUKOBBIC
npHOOpPbl MOTYT OBITH CTPYKTYpBl p-N-p WM N-p-N. Tak pa3nuuaroTcs TPaH3UCTOPHL C Pa3HbIM
YyepeIOBaHUEeM CJI0EB MOJYIPOBOAHUKOBBIX MAaTEPHaIoB (€ciu B IMOJE JIBA CIIOSI MAaTepHaa, 3/1eCh UX TPH).
Ho me nymaiite, 9TO TpaH3UCTOPBHI Pa3HOM CTPYKTYphl MMEIOT M pPa3HOE YCHJIEHHWE. DTO COBCEM He
00s13aTeNbHO.
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Puc. 5. AKycmqeékue npuoopsbl



YcunuTenbHble CIIOCOOHOCTH TPaH3UCTOpAa OMNPEACISIOTCS €ro TaK Ha3blBaeMbIM CTAaTHYECKUM
ko dunmenrom mepemaun Toka. IS HEKOTOPBIX KOHCTPYKUMH 53TOT KOI((GUIMEHT Ba)KeH, U OH
oroBapuBaercs B onucaHud. O TOM, KaKk €ro H3MepUTh, BBl y3HAETE IO3XKeE.

B HekoTopsIX camoienkax BCTPETUTCS elle OJHa Pa3HOBUAHOCTh TPAH3UCTOpa — IIOJNEBOI. Y HEro Toxe
TpH BBIBO/IA, HO HA3BIBAIOTCS OHHU MHAUe: 3aTBOp (Kak 6asa), HCTOK (IMHTTED), CTOK (Komtekrop). [Togbuparts
TaKye TPAH3MCTOPHI 10 YCHIINTEIBHBIM CIIOCOOHOCTSIM HE MPHJETCS, a BOT MPOBEPATh UX HYXKHO: KaK 3TO
c/enaTh, paccka3aHo Jajee.

UroOBl Mpy MOAKITIOYEHHH TOTO MIIM WHOTO TPAaH3UCTOPA K JICTasIM CaAMOJICNIKH HE MepenyTaTh BHIBOJIHI,
HY)KHO Y€TKO 3HaTh HX pacIojioKeHHe — I0-KOJeBKY. lIprMepbl ITOKOIEBKH HEKOTOPHIX TPaH3UCTOPOB
MpUBeneHb! Ha puc. 4. st Ipyrux TpaH3UCTOPOB IIOKOJIEB-Ka MPUBEIEeHA Ha CXeMaX KOHCTPYKIIUH.

Axyctudeckue npubopel. C omHuM M3 TakKux HPHOOPOB Bhl BCTpedaeTech exenHeBHo. Ciyinaere Jiu
TEJICBU30p, MPUEMHUK, MarHUTO(OH, 3BYK JOHOCUTCS U3 JUHAMHUYCCKOW T'OJOBKH (TaK MMEHYIOT TUHAMHUK
WJIM TPOMKOTOBOPHTENB). DTO OHA MPeodpasyeT MEKTPUIECKHIA TOK, MOCTYMAOMINI Ha €€ BhIBO/IBI (MX [Ba),
B KojeOaHMsi 3BYKOBOH uacTtoThl (3ByK). BHelmHuii BHI OAHOH M3 TOJOBOK — MajorabapuTHOH,
WCIIOJIB3yeMOM B TPAaH3UCTOPHBIX MPHUEMHHUKAX, [T0OKa3aH Ha puc. 5, 6.

JIsst IPOCTHIX MPUEMHHUKOB MIJIM YCUJIUTENICH BBIMYCKAIOT TOJIOBHBIC TeaedoHsbl (puc. 5, a). OHu cocTosT
U3 JIByX Karcrojei («HayITHHKOBY).

K manoraGapuTHbIM TpPaH3UCTOPHBIM MPHEMHUKAM IOIKIIOYAIOT MUHHUATIOPHBIN TOJOBHOM TenedoH
(puc. 5, 0), BCcTaBIIsieMblii B YIIHYIO PAKOBHHY.

C napyrumu paauoneTaiasiMd  (BBIKJIIOYATEISIMH, TalbBAaHUYECKUMH 3JEMEHTAMH W OarapesMi,
TpaHcdopMaTOpaMu  T. 11.) BbI TO3HAKOMHTECh, KOT/Ia Oy1eTe U3ydaTh OMHCAHHS CAMOICIIOK.

«["nme e MOXKHO TPUOOPECTH PaJHoOCTalIn?» — CIIPOCUTE BhI. XOTS BCE CAMOJCIKH Pa3paboTaHbl C
YUETOM HCIOJIb30BaHUS NIMPOKOJOCTYITHBIX JeTallel, He BCE OHM MOTYT OKa3aThCs B O KaiiieM MarasuHe,
O0COOCHHO B CENbCKOH MECTHOCTH. B ATOM ciydae 3/ech HaJO BBIMUCATH HYXHBIC JETAIH 10 MOYTE C
LlenTpanbsHoii 6a3bl [TockuiTopra. Ota opranuzanus (oHa HaXoqUTCsi B MOCKBE) BBICHUIACT PAJMOICTANIN B
nr00yI0 MECTHOCTh Halel crpanbl (kpome camoii Mockssel). Ha 6a3e Iloceuiropra ects OOJNbIIONH BBIOOP
PE3UCTOPOB, KOHJIEHCATOPOB, JHOJOB, TPAH3MCTOPOB, pa3lUYHbIE TpaHCHOPMATOPHI, BBHIKIIOUATEIH,
MepeKITIoYaTes , MPeloXPaHUTENN U MHOTOE IpYTOe.

UroObl TO3HAKOMUTBCS C TMEPEYHEM paJuojeTanel, Hy)KHO OOpaTHTbCsS B OJnKaiilee HEHTpabHOE
OT/IETICHUE CBS3M W MONpocuTh Katanmor [loceurtopra. BriOpaB mo HeMy Bce HY)KHOE, 3allOJIHHTE
CIenMaIbHBINA ONaHK-3aKa3 W HampaBbTe ero no aapecy: 111126, Mocksa E — 126, ABuamotopHnas yi., 50,
Lentpanbuas Toproeas 6asza [ToceuiTopra. Uepes HekoTopoe BpeMsl B Balll apec MOCTYIUT HU3BELICHHUE, 110
KOTOpOMY Ha MOYTE BHIIAIYT OaHAEPOIIb WIIN TIOCBUIKY C paJnofeTaIsiMy. [Ipu momy4eHuu Hy)KHO OIIaTUTh
CTOMMOCTh JIeTalleil W uX mepecbuiky. OOpaTHBIN aapec AOMKEeH ObITh yKa3aH YeTKO, JI0 BOCTPeOOBaHUS
JIeTaii He BBICHUIAIOTCA.

HemHoro cioxxHee 06CTOUT J1eNI0 ¢ MPHOOpEeTeHHEeM MallorabapuTHBIX JUHAMHYECKUX roioBok. Ho 31mech
BBl BBIAZIETE W3 IOJIOKEHUSA, €CIM NpHOOpereTe Ha0Op paauojeTajcei, Hampumep, IS COOpKH
TPAH3UCTOPHOIO paJuoNpUeMHHKa «Malpuui» WM AaHAJOTMYHBIA  paJuoOKOHCTpyKTOp. IloMmmo
JMHAMHYECKON T'OJIOBKH, Y Bac TOSBUTCS TOTOBBIH KOPIYC U Ha0Op pa3HOOOpa3HBIX JeTalleii, B TOM 4Hcie
TPaH3UCTOPBI, PEPPUTOBBIH CTEpIKEHBb, TpaHCcPopMaTophl. [IMHAMHYECKYIO TONOBKY OOINbIIEH MOIIHOCTH
MOJKHO B35ITh OT TPAHCIIALIMOHHOTO TPOMKOT OBOPHUTENS, BCErJa NMEIOIIET0oCs B MPOJaKe.

HHCTPYMEHT U ITPUCITOCOBJIEHU A

Eme 1o 3HakomMcTBa C yCTpOWCTBOM KOHCTPYKIMH W TNpHOOpETEeHHs JeTaled HYKHO 3allacTHUCh
nHCTpyMeHTOM. OTBepTKa, KyCaukH, IUIOCKOTYOLbI, KPYTJOryOILlbl, ITHHIICT, NEPOYMHHBIA HOXK WIH B
KpaliHeM cliydae JIe3Bue OpUTBBI — BOT 4TO IOTpeOyeTcs Ha nepBoe Bpems. 1 koHeuHo, nasibHuK. Jlyuiie,
eciau y Bac Oymer masuibHUK MOITHOCTBRIO 40 BT, HO MOXHO T0B30BaThCst ¥ MeHee mMormabiM (30 Br). A
Termeph O MPHUCIOCOONEHMAX. B TepByr0 ouepens MOHAMOOMTCSA TOACTaBKA s masuibHuka (puc. 6).
HzroroButh ee MoxHO U3 hanepsl TonmuHon 10 — 15 mM. Jlepskatenu masuibHUKA CIACTIaiTe U3 aTFOMHUHHS
Wik kectd tonmHoN 1,5 MMm. Kaxknaplii nepkatenb COCTOUT M3 JBYX (DUI'YPHBIX CTOCK, CKPEIUIIEMBIX
BuHTamMu M3. Jlep>kaTenu KPEmsaTcss K OCHOBAHHUIO IIypyIIaMH WIH TBO3IIMHU. K OCHOBaHMIO MTOICTaBKH HAJ0
MPUKPEIUTH JABE OaHOYKH M3-110/ Ba3elMHA: OAHY — JIJIsl KaHU(OJIH, IPYTYI0 — JJIs TIPUITosi. Y Oupast 1ocie
paboTHI IOJICTABKY C MasUIBHUKOM, HE 3a0bIBaliTe 3aKPhIBATh OAHOYKH KPBIIIIKAMHU.



Puc. 6. NopcraBka Ana nassfibHUKa Puc. 7. KacceTHMua U3 cnuyeyYHbIX KOpOﬁKOB

Kaccerauia — 31o HeOONMBIION IKA()YHK C BHIABIKHBIMHE SIIIMKA.MH, B KOTOPBIX XpaHATCs nerand. Ee
yI0OHO M3TOTOBUTH M3 CIIMYEUHBIX KOPOOKOB (puc. 7). [ Hayajia MOHAIOOATCS IBE KACCETHHIIBI — JUIS
PE3UCTOPOB U KOHJECHCATOPOB.

Jlnst kaXxoi KacceTHUIbI BO3bMUTE 12 KOPOOKOB M COCTAaBbTE M3 HUX JBE KOJIOABI. [loCTaBbTe KOMOABI
PSIOM W CBSDKUTE WX HUTKAMH WJIM M3OJSIIMOHHOW JIeHTOW. Ha KakaoM sIuYKe MOCTaBbTE «PYyUKH» —
3aKpeIUIeHHBIC B IEPEIHEH CTCHKE BUHTHI. Ha mepemuel cTeHke KaXxaoro siIuyka cuenaiite Haamucu. Oany
KOJIOJly MICTIONIB3YWTE JJISl PE3UCTOPOB, NPYryl0 — JUisi KOHJIeHCcaTopoB. [1Jisi pe3ucTopoB Ha TEPBOM SIIITHKE
HykHO Hanucath 100 OM, Ha BTopoM — 510 Om, Ha TpetheM — 1 kOMm u manee — 5,1 kOm, 10 kOm, 30
kOwM, 62 kOm, 100 kOm, 300 kOm, 620 kOM, 1 MOM, 10 MOM. D10 3HAYUT, YTO B MEPBOM SIIUYKE OYIyT
XPaHUThCS pe3ucTopsl conporupiienrueM 10 100 Om, Bo BTopom — ot 100 go 510 Owm, B Tpethem — ot 510
Owm 1o 1 kOm (1000 Om) u T. 1.

Jlns koHIeHcaTopoB Ha smmukax caenare Haanucu: 10 nd, 51 nd, 100 nd, 300 nd, 510 nd, 820 nd,
1000 n®, 5100 nd, 0,1 mxd,0,03 Mmx®, 0,05 mx®d, 0,1 Mx®d. [IpuHIUI PACIIONIOKEHUS ITUX JCTAJICH B
SIIAYKAX TAKOH JKe, UTO JUIsl PE3UCTOPOB.

Puc. 8. Kopo6ka ans npoBoaos

Kopob6ky mmst mposoaos (puc. 8) pasmepom 400X100X40 MM H3roTOBBTE M3 MeTailla WK (paHepsl TOJ-
mmHoN 2 — 3 MM. Ha 3amgHell cTeHKe NMPHUKPENUTE IJIAaHKY C TPeMs OTBEPCTHSMHM W BCTaBbTE B HHX
My3BIPKA M3-T10]] IEHUIIWIUTMHA WK JPYroro JIEKapcTBa, HO 0053aTeNbHO € MJIOTHON PE3HHOBOM MPOOKOI.
B onuH my3sipek HasieiiTe OOPHBIN CIIUPT WM TJIUIICPUH, B APYrol — aleToH, B TPETUH — XKUIKUN (IIFOC
(pactBop kauudoK). BOpHBIN CIUPT WK TIMIEPUH HY)KEH JUTS IPUTOTOBIICHUS KUAKOTO (hiroca, a aleToH
— JUIS OYMCTKU TTOBEPXHOCTH MOHTAKHBIX IIJIaT OT TPSA3HU.

B kopoOke OyayT XpaHUThCSA MOHTaXKHBIC TPOBOJA PA3IMYHBIX PACI[BETOK W CcedeHMM. VX kenatenbHO
HAMOTATh Ha YEITHOKH, BBITHIICHHBIC U3 (paHephl WK BhIPE3aHHBIC U3 aTFOMUHUS.

YETBIPE CEKPETA NAHKHA

«Heyxenu naxe B TakoM Jielie, Kak Maika JeTalicid, €CTh CEKPEThI?» — CHpPOCHTE BbI. Uero mpore —



HArpeTh NasJIbHUK, B3ATh PUITON M KUCIIOTY, H Tastii ce0e Ha 37I0pOBbE.

Oxka3spIBaeTcst, 3TO HE TaK MPOCTO. YMETh XOPOILO MaATh CBOEr0 poja MCKYCCTBO, KOTOpOE Jaercsd He
cpasy, a B pe3yibTare HpakTuku. OBIageTb 3TUM HCKYCCTBOM — 3HAYUT MO3HATh BCE CEKPETHl TEXHUKHU
Maku.

[epBBIii cexkper — mpaBWIBHOE NMPUMEHEHHWE s naiku mpumost u ¢aroca. [Ipunoem Has3bIBaeTcs
JIETKOIUTaBKUI METaJUIMYeCKUH CIIIaB, KOTOPHIM CIIaMBAIOTCA MIPOBOJA U BBIBOAKI AeTaneil. CaMblil XOpOIIHni
HNpUNOH — 4ucToe O0JI0BO. HO OHO CTOMT IOpOro M HCIHONB3YETCS B HCKIIOUMTENBHBIX ciaydasx. [Ipu
PaIMOMOHTAXE Yallle IPUMEHSIOT OJIOBSIHHO-CBUHI[OBBIE IIPUIION, MPEACTABISIIOIIME CILUIAB 0JI0BA U CBUHIIA.
Ilo nmpoyHOCTM CHallkM 3TW NPUIIOM HE YCTYHNAKT YUCTOMY OJoBy. IlnaBsrcsa Takue npunow npu
temneparype 180 — 200° C. O6o3nauarorcs onu Tpems 6ykBamu — [TOC (npurmoii 0J10BsIHHO-CBUHIIOBbIH),
3a KOTOPBIMH CJelyeT NBy3HauHas IUQpa, MoKa3bIBAIOIIas COJACpKaHHE OJIOBa B IMPOIICHTAaX, HAIPUMED:
[1OC-40, ITOC-60. s Hamux nenekt yuiie opates npunoii [10C-60.

®dmiockel —  3TO  NMPOTHBOOKUCIUTENbHBbIE BemecTBa. OHM TPUMEHSIOTCS JUIsL  TOTO, YTOOBI
MOJIrOTOBJICHHBIC K MaiKe MeCTa JAeTajed WM IMPOBOJHMKOB HE OKHUCILUIMCH BO BpeMs maiiku. bes dutoca
MPUNIOA MOXKET HE NPUIMIHYTh K IIOBEPXHOCTH METAJLIA.

dtockl ObIBAIOT pa3Hble. Tak, A1 PEMOHTA METAJUIMUECKOM MOCY/IbI MOJIB3YIOTCS «IasiIbHON KHUCIOTOM>»
— pacTBOPOM LMHKA B COJSAHOW KHciore. IlafTe pajiMOKOHCTPYKUMH TAaKUM IIPUIIOEM HENb31 — CO
BpeMEHEM OH paspyliaeT maiky. Jisi painoOMOHTaka HaJ0 MPUMEHSTH (IIIOCHI, B KOTOPHIX HET KHCIOTHI.
OnmauM w3 Takux (QIIOCOB sBisiercss kaHW(ponb. B MaraswmHax Bbl, HaBEpHOE, BCTPEYATHd CMBIYKOBYIO
KaHU(OJIb, KOTOPOH MY3BIKAHTHl HATHPAIOT CMBIYKH CBOMX HHCTPYMEHTOB — €€ MOKHO HCIIOJIb30BaTh JJIS
Maiiku.

UroObl MOXKHO OBLIO TasTh B TPYJHOAOCTYIHBIX MECTaX, HEIUIOXO 3allaCTHCh JKUIKHM (IIFOCOM, O
KOTOPOM TOBOPHJIOCH BbINIE. [T €ro mpuroToBIeHUS WU3MENbYalOT KaHU(OIb B IMOPOLIOK M BCHIMAIOT B
OopHBIH crnupT WK TiuiepuH. [loMemmBas pacTBOp MallOYKOHM, MOJCHIIAIOT KaHU(OIb J0 MONyYSHHUS
rycTod Kamuiisl. Takyto KaHHu(OJIb HAHOCAT Ha ClIaMBaeMbIe MECTa TOHKOW Maj0YKOH MIIH KHUCTOYKOM.-

Bropoii cekper mallku — 4YHMCTOTa aja NasybHUKA U €ro HarpeB. Eciau kano rps3Hoe, UM TPYAHO
paboTaTh — IUIABUTHLCS NMPHUIION OyIer, a K MOBEPXHOCTH jkKajla He MpuiMiHeT. JKajo Hamo o0s3aTenbHO
3a4UCTUTh U 3aIyAUTh — IIOKPBITh TOHKUM cijloeM mpunod. JlemaroT 310 Tak. Pa3orpeiite nmasulbHUK U
3aYMCTUTE €ro Kajlo HAMWIFHUKOM WJIM OUTU(QOBATBHON MKypKoH. OmycTuTe ano B KaHu(oIb, a 3aTeM
IIPUKOCHUTECh UM K KyCOUKY IIpuIos. B ciioe pacriaBieHHOrO MPUIIOS MOBOAMTE Kajo IO JEPEBSIHHON
nanoyke (MM MO MOJCTaBKe) TakK, YTOOBI BCS MOBEPXHOCTh €ro MOKpbUIach cioeM mpumosi. Co BpeMeHeM
xano Oyner TOKpHIBaTbCsS OKMUCHBIM HAJIETOM TEMHOTO I[BeTa, MeIIaloIuM maiike. Bor Torma cHoBa
3QJIYAUTE €TO0.

Tperuid cexkper — YUCTOTAa CIAWMBAEMBIX [OBEpPXHOCTEH. MecTa TMNPOBOJHUKOB U JCTaJIeH,
MpeHa3HaYCHHBIX YIS TalKH, JOJDKHBI OBITh 3aYMINEHBI 10 Ojecka. THIaTenbHO 3a4UIICHHBIN TPOBOJHHK
KIagyT Ha KyCOK KaHH(OJM M XOpOIIO MIpOrpeBaroT mnasuibHUKOM. KaHM(Oab OBICTPO paciuiaBUTCS, a
MMEIOLMICA Ha NasulbHUKE NPUIOW pacredercs Mo NMpoBOAHUKY. IloBopaumBas MpOBOIHHUK M MEUIEHHO
JBUTasl MO0 HEMY JKaJo MasulbHUKA, JN00elTech PaBHOMEPHOTO pPAaCHpEACICHUS] MPHIOS O MOBEPXHOCTH
MIPOBOJHUKA.

Ecnu BBI Oyziere 3amy>KuBaTh 4acTh BIASHHOTO B CAMOJICNKY TIPOBOJAHHKA, 3a4HCTHTE 3TO MECTO NUTH(O-
BaJbHOW MIKYPKOH HIIM TEPOYMHHBIM HOXXOM M IOJHECHUTE KYyCOK KaHUGonH. [ImaBHBIM JBHKEHHEM
HNasUIbHUKA PABHOMEPHO PACHPEAEINUTE IPUIION 10 3aIyKUBAEMON IOBEPXHOCTH.

Puc. 9. Tak npyunamBaloT TpaH3UCTOp Puc. 10. Npumepbl naek



YeTBepThIi CEKpeT — IpaBWIBHOE COCAMHEHUE POBOJOB IIPHU NMAaliKe M XOPOLIMM MPOrpeB MecTa CIalKu
Jaeranei. Eciay HaJo crasTh KOHIBI ABYX 3aJIy’)KEHHBIX IIPOBOJHMKOB, IVIOTHO NPHKMUTE UX APYT K IPYTy U
K MECTy KacaHus NPHJIOKUTE MasyIbHUK C Kaljled Mpumos Ha KOHIE »kaia. Kak Toimpko MecTo cmaiku
HIporpeeTcs, IPUIOH pacTedercs U 3alOJHUT NPOMEKYTKH MEXNY NPOBOIHMKAaMU. IITaBHBIM JBHJKEHUEM
NasUIbHUKA PacHpeleIuTe IPUIOH PaBHOMEPHO IO BCEMY MeECTy cnaiku. IIpoaomKuTenbHOCTh Nailku He
JIOJDKHA TIPEBBIIIATE 5 ¢, MOCie Yero MasuibHUK YAAJSI0T — MPHITON OBICTPO 3aTBEPIEET U MPOYHO CKPEITUT
neranu. Ho maiika Oyzer mpouHol TOJIBKO B TOM CIIydae, €CIIM TOCIe yIaIeHUs NasuIbHIKa TPOBOJHUKH HE
cneunytcs B Teuenne 10 c.

[Mpunawnsast TpaH3ucTop, OeperuTe ero BHIBOABI OT meperpesa. i 3Toro npuaepKuBaiTe UX MHHIIETOM
WM 110ckoryonamu (puc. 9) — OHM BBINOJIHSIOT POJIb TEIIOOTBOIA.

Bo Bpems Hana)xuBaHUs KOHCTPYKLUUIA NPUXOAUTCS EpENanBaTh POBOJHU-

KM WM 3aMEHSTH JeTalu. JTO HY)KHO YUUTHIBATh MPH MOHTake. TakK, KOHIIBI JeTajiell, COeqUHSIIOMUecs
COTJIACHO CXeMe C OOLIMM TPOBOJHUKOM, CIIEAyeT IMpHUIIauBaTh HE B OJHOW TOYKE, a HA HEKOTOPOM
paccTossHMM Jpyr oT apyra. He pekoMeHayercs 3akpyduBaTh KOHIBI J€Tajieil BOKPYT IIPOBOJHUKA.
Hexoropsie mpumepsl maek mokasansl Ha puc. 10.

ITomHuTE, 4TO IpU NafiKe BBIACISAIOTCS BPENHBIE Ul 340POBbS Maphl 0J10Ba U cBUHLA. Hu B KoeM ciydae
HENb3s HAKIOHATHCS HaJ MECTOM IAWKM M BIbIXaTb UcHapeHus. JIeroM crapalTech MasiTh y OTKPBITOIO
OKHa, 3MMOH 4allle NPOBETPUBANTE INoMelleHue. [locne okoHYaHMs Taliku 00s3aTEIbHO BBIMOMTE PYKH
TEIJION BOOOU C MBIJIOM.

Ob OCHOBHBIX ITPABUJIAX BE3OITACHOCTHA

UzrorapnuBas W HajgaXuBas DIEKTPOHHBIC CAMOJIETKH, BaM MPHIETCS IOJIb30BaThCs HCTOYHHKAMH
ANEKTPUIECKOTO TOKA U paboTaTh pa3IMYHBIM HHCTPYMEHTOM. [103TOMY HaJl0 3HATH W BBHITIOIHATH OCHOBHBIE
npaBmia O0e3onacHocTH Tpyaa. OcoOy0 BHUMATEIBHOCTh U OCTOPOXKHOCTh HaJ0 COOJII0ATh IIpH padoTe ¢
MCTOYHUKAMH TOKa. EciM 4enoBek momagaeT Mmoj HampspkeHue (CKakeM, HEOCTOPOXKHO KOCHETCSI pyKaMu
BBIBOJIOB MCTOYHHKA TOKA), Yepe3 ero TeJI0 MOTEYET AIEKTpUYecKuil Tok. OmbITaMH JOKa3aHO, YTO TOK
okonio 0,01 A y»ke BBI3BIBACT JIETKOE pa3JpakeHHe HEPBHOW CHCTEMBI U Jaxe cyaopord. [Ipu yBenuueHuu
Toka 10 0,03 A MBIIIIEI MOTYT TIOTEPATH CHOCOOHOCTH cOKpamaThes, a mpu 0,06 A Hactynaer mapannd
JBIXaTeNbHBIX OpraHoB. CMepTenbHBIM cunTaercs TOK okoio 0,1 A.

W3BecTHO, YTO TpH ONMHAKOBOM HANPSDKEHWH TOK 4Yepe3 MPOBOJHHKH WM IENU C Pa3iuYHbIMH
CONPOTUBIICHUSIME OyIEeT HEOMUHAKOB. Yepe3 MPOBOTHUK C MEHBIIMM CONPOTHUBICHUEM MOTEUET OONBIIHH
TOK, U. HA000poT. Tak u ¢ 4enoBeKkoM. Y OJHOTO BETHYMHA DJIEKTPUIECKOTO COMPOTHBIICHHS Tella OOIbIIasl,
W €ero TOJNBKO CIIErKa yIapuT TPU KacaHWM, HAIPHUMEp, OTOJIEHHOTO CETEeBOro MpoBoja. Jpyroro e takoe
KacaHHe MOXKET ITapain30BaTh.

He nymaiite, 9T0 CONPOTHUBIICHHE KaXKOTO YEJIOBEKA MOCTOSHHO. OHO 3aBUCUT OT BIAXKHOCTH €TI0 KOXKH
B JIaHHBI MOMEHT, COCTOSHHSI HEPBHOM CHCTeMBbI, yctanocTd. CONpOTHBIICHHE Tela YeloBeKa MOXKET
W3MEHATHCS B COTHH pa3, konebisick or 500 000 mo 1000 Owm. IIpu nonaganum venoBeka ¢ MUHUMAIIbHBIM
compoTuBjicHueM 1oj Hampsbkenue 220 B, mojBeneHHOE K CETEBBIM PO3E€TKaM B JOME, TOK OKaKeTCs
pasubM 220 B: 1000 Om = 0,22 A, TO ecTh CMEpTEILHBIM.

[ToaTOMYy, BKJIFOUasi B CETEBYIO PO3ETKY, HAIPUMED, MAsUTBHUK, JEPKUTE HITEICEIbHYIO BHIIKY TaK, YTOOBI
MaNbIbl HE KacalllCh €¢ METAITMUECKUX IITHIPhKoB. CeTeBoe HampspkeHHe OyleT M Ha BBIBOJaX 0OMOTOK
TpaHc(hOpMaTOpPOB, YCTAHOBIEHHBIX B KOHCTPYKIHMSAX C MUTAHHEM OT CETH, U Ha JIETajsaX 3JEKTPOIpO-
WIPBHIBAIOIIECIO YCTPOMCTBA 3eKTpodoHa, KOTOPBIH BaM mpuaercs coOuparth. Ilpyu BKIIOYEHWH HX B CETh
JIOTParuBaThCs JI0 3TUX BHIBOJIOB U J€TallCH HENb3sl.

[lepen mepBHIM BKIIOYCHUEM CaMOJIETKH B CETh MPOBEPHTE OMMETPOM KauyeCTBO H3OJALUU MEXKIY
MITHIPPKAMH CETEBOM BHIJIKH W KOpmycoM KoHCTpykuuu. Ecnmu ono menee 10 MOM mpu kakoi-HHOYIH
(mpoBepbTe 00e!) MOMAPHOCTH MOAKIFOUCHHUS IIYyIIOB OMMETpPa, OTHIIMTE HEUCIIPABHOCTh U YCTPAHUTE €e.
Takyto poBepKy AeNaiTe NeproINYECKH.

[IpoBepsis B CeTeBBIX KOHCTPYKIMSIX PEXKUM pPaOOTHI JeTaned, MOJKIIoYaiTe OIUH W3 IIYyIOB
W3MEpUTENHHOTO Tpubopa K o0lIeMy MpOBOILY 3apaHee, JO BKIIOYEHHS KOHCTPYKIMH B ceTh. [Ipu
HEOOXOJJMMOCTH 3aMEHUTH JCTallb WK TIepernasTh MPOBOJIHUKN 00ECTOYHBANTE KOHCTPYKIIMIO U BEIHUMAWTE
BUJKY W3 po3eTkd. Ecnm ke HyKHO MomoOpaTh pEKUM, HaIpUMep, MOACTPOCYHBIM PE3UCTOPOM,
MOJIB3YWTECh OTBEPTKOM C XOPOILO 3aW30JIMPOBAHHON PYUKOM.

Hukorna He paboraiite ycTambiM — 3JEKTPHYECKOE COMPOTHBIICHHE TAKOrO OpraHu3Ma MOHWKEHO,
BHHUMaHHUE ocNabIeHo, peakius 3aMeJIeHa.

A Temepp 00 umHcTpymeHTax. OHH TOXE MOTYT CTaTh HMCTOYHUKOM BCEBO3MOXKHBIX TpaBM. UTOOBI



n30exaTh WX, HYKHO MOMHHUTH O MpaBWwiax Oe30macHOCTH M cobOmopats ux. K mpumepy, pexymuii
WHCTPYMEHT JOJDKEH OBITh MOCTOSHHO OCTPO 3aTOYEH, IOCKOJBKY MpH paboTe TYNMBIM HHCTPYMEHTOM
MPHJETCS MPUKIIA/IBIBATH K HEMY OOJIbIIIee YCHIIUE M OH CKOPEE COCKOJIB3HET, COPBETCS U TOPAaHUT. DTO HE
O3HAYaeT, YTO OCTPHII HHCTPYMEHT Oe3omaceH: paboTast UM, HY>KHO COOTIOIATh OCTOPOKHOCTb.

[Tonp3ysich OTBEPTKOM, TOMHUTE, UTO €€ Je3BUE JOKHO COOTBETCTBOBAThH IO pa3MepaM rojloBKe BHHTA.
Komner ne3Bust nomkeH ObITh TynbIM. [Ipexie ueM 3aBUHYMBATH OTBEPTKOW HIYPYI, HYXKHO IIHJIOM HIIH
JPeTbIo CAENAaTh THE3/10 Uis ero nocaaku. [lepenasasi OTBEpTKY (MIIM IIHIIO, CTAMECKY, I0OJI0TO) APYT APYTY,
JIepIKUTE ee e3BrueM K cebe. He kimagure HOXKHUIBI, OTBEPTKU U IpYTHE MO100HBIE HHCTPYMEHTHI JIE3BUEM K
ce0e WM TaK, YTOObI OHH CBEIIMBAINCH 33 Kpall KPBIIIKK CTOJIA.

He crporaiite marepuan B pykax ¥ TeM Oosee HOXXOM IO HampamieHHio kK cebe. [lpu onwmmmBaHun
MeTa/la CJIEOUTE 3a TEeM, YTOOBI MaJIbLibl JICBOM PYKHM HE 3aXOIWIM 3a Kpall HanmuibHHMKAa BHU3. He
MIPOBEPANTE MaJIbLIEM KaueCTBO OMMIMBAEMOM MOBEPXHOCTH. MeTauInyecKylo CTPYKKY MOciie ONUIMBAHUS
coOHMpaiiTe CO CTOJIa HE FOJIBIMUA PYKaMH, a BOJIOCSHOH IIETKOH-CMETKOM.

Pa3pezaemblii MeTam HaJGKHO 3aKpEILUIIATE B TUCKaX. [10IOTHO HOXOBKU JIOJDKHO OBITh HATSHYTO HE
cnabo u He cinumKkoM Tyro. Cirabo HATSHYTOE MOJIOTHO MOXKET CIIOMAThesl, @ TYTO HaTSIHYTOe — JIONHYTh. B
000UX CITy4yasix Bbl MOXKETE TOPAHUTHCS 0OJIOMKAMH IMOJIOTHA.

Paspesast pyuyHbIME HOXKHUI]AMH TOHKUH JIICTOBOW MaTepHall, JEp>KUTE €ro JIEBOH PyKol B Ope3eHTOBOI
PYKaBHIlE — 3TO MPEIOXPAHUT PYKY OT PaHEHUN OCTPHIMM KPOMKaMH MeTalja U Je3BUAMHU HOXKHUIL. He
MOJB3YHUTECh TYIBIMU HOXKHUIIAMH M HOXXHUIIAMHE C pa300ITaHHBIM [IAPHUPOM.

Beimonusist paboty, He pa3roBapuBaiiTe U HE OTBIIEKAWTECH MOCTOPOHHUMU JICIAMH.

Ecnu BBl BCe ke HapyUIWIHM NPaBWJIA U CIy4ailHO ITOPaHWIINCH, CMa)XbT€ MOJOM KOXKY BOKPYI paHBI,
HAJIOKUTE Ha PaHy YMCThIC MAPIIIO, MTOJIOTHIHYIO TPSITIOUKY JTHOO HOCOBOH IIIATOK ¥ 3a0MHTYHTE 3TO MECTO.

WU3MEPUTEJIbHBIA IPUBOP

Be3 Hero Bam He 000OHWTHCH, TOCKOIBKY MPHUIIETCS TIPOBEPSITH COMPOTHBIICHUE PE3UCTOPOB, HAIIPSDKEHUS U
TOKH B Pa3JIMYHBIX HEMIX KOHCTPYKIUHI. VI3MepuTenbHbIH MPHOOP JOIKEH UMETh KaXKbIi pajnoIro0nTeNb.
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Puc. 11. Buemmnnii Bug aBometpa 1120.

HawuGonee moaxoaut caMblii IPOCTOH M YHUBEPCATIbHBIN MPpUOOp — aBoMerp (ero B 00MX0je Ha3bIBAIOT
tectepom) 1120 (puc. 11). C0BO «aBOMETpP>» COCTABJICHO M3 TPEX CIIOB: aMIEpPMETP, BOIbTMETP, omMmerp. U
JeWCTBUTEIBHO, BCE 3TH MPHOOPHI BXOJAT B coctaB aBoMeTpa. Apomerp 1120 nmpopaercs B pagnoMara3uHax.
Ero moxHo mpuobpectu u yepes 6a3y [locsuiropra.

OTHM aBOMETPOM MOXXKHO M3MEPSTh TIOCTOSHHBIE U TiepeMeHHbIe HanpspkeHus 1o 600 B, mocTosHHEI TOk
10 750 MA (0,75 A), COIIPOTHUBIIEHHUS OT EAUHUII 10 MIJUTHOHA OM.

Ha nwuieBoii maHenm aBoMmeTpa pa3MEIEHBI CTPEIIOYHBIA WHAWKATOpP, IEPEKIoUuaTelb pPEKUMOB
W3MEpEeHHsI, pyYKa YCTAHOBKH CTPENIKH HHIUKATOpa Ha HYJIbh P M3MEPEHUH CONMPOTUBIICHUH W THe3a IS
BKITIOUEHHSI M3MEPUTENbHBIX MPOBOJAHUKOB €O IIynamu Ha Koume. LIymbl pazHOnBeTHbIe, YTOOBI OBLIO
BUJHO, KaKOW M3 HMX MOJKIIOYATh K JIETAJISIM KOHCTPYKLUMI C IUJTIOCOBBIM HAIpsSXKEHHWEM, a Kakol — K
JIeTasIM C MUHYCOBBIM HATIPSDKEHHEM.

OnHo 13 THE3l aBoMeTpa 00IIee — OHO PACMOIOKEHO BHU3Y B IIEHTPE MAHEIH ¥ IOMEYCHO 3HAKOM <>,
B 3T0 THE3/10 0/IMH U3 MPOBOAHUKOB CO NIYIAMH BCTABISIOT TOCTOSIHHO. [Ipyro# e MpoBOJHUK BCTABIISIOT
B OJJHO M3 OCTaBIIMXCS THE3]l B 3aBUCHMOCTH OT BHJAa M3MEPEHHI M BENUYMHBI HANpPSOKEHUS, TOKA N



COIIPOTUBJICHUS.

Puc. 12. Msmepel-me aBOMETPOM: @ — NOCTOAHHOIro Hanpsi>eHus,; 6 — NOCTOSIHHOrO TOKa; 8 —
conpoTuBneHus

K mpumepy, HYKHO M3MEpPHTh HampsDKeHHe Oatapen OoT kKapMaHHOro Qouaps (puc. 12, a). CHauana,
KOHEYHO, ITOCTaBbTE MEPEKITIOYATENh PEXUMOB paOOThI B IMTOJIOKEHNUE € — », YTO COOTBETCTBYET U3MEPEHUIO
MOCTOSIHHBIX HANPSHKEHUH W TOKOB. 3aTeM BBIOEpUTE Ipeier u3MepeHus. 3Hast B IaHHOM cilydae, YTo Harpsi-
JKeHHe OaTaper JOHKHO ObITh MpuMepHO 4,5 B, Hy)KHO BCTaBUTH IIyN B THE310 «6». 11y, coenuHeHHBIN ¢
OOIIMM T'HE3]I0OM aBOMETpa, MOJKIIOYNTE K MHHYCOBOMY BBIBOILy OaTapen — OH Oosiee JUIMHHBIHN, a Iyl OT
rHe3a «6» — Kk Oolee KOPOTKOMY ILIFOCOBOMY BbIBOAY. CTpelika WHAMKATOpa JOKHA OTKIOHHUTHCS M
yKa3aTh HampsbkeHue Oatapen. OTcder Belercsl MO HWXKHEH mkane mHaukatopa. [lockonbky Ha Herr 30
JIeTIeHHIA, TO JUIs Tipenesa u3Meperus 6 B kaxnoe nenenne 6yner coorBercrBoBath 0,2 B (To ects 6 B:30).
[MosTOMY TpH OTKIOHEHWH CTpenkH, Hampumep, Ha 20 JeneHuil, MOXHO CKas3aTh, YTO H3MEPEHHOE
Hanpspkenue pasHo 4 B (0,2 B X 20 =4 B).

B aToM npumepe aBoMeTp UCIONB3YeTCs KaK BOIBTMETD, H €r0 MYl IPUCOSTUHSIIOT K TOYKaM, MEXIY
KOTOPBIMHU HaJI0 U3MEPUTH HampspKkeHue. Takoe MoJKIIIoueHHne MPUOopa Ha3bIBAIOT NapaljIeIbHbBIM.

W3mepsis HampsbkeHue raibBanuueckoro snemeHTta (316, 343, 373), BTOpOil mIyn MOXKHO BCTaBHTH B
rae3o «1,5» — Teneps yxke KakI0My AeIeHHUI0 IKaibl Oyaer coorBerctBoath 0,05 B.

Ecnu ke BBI Oynere nmpoBepsATh [eNH KOHCTPYKIIMH, HEe 3Has BO3MOXKHOTO HAIPsDKEHHS, BHAYaJe JIydile
BCTaBUTh Iyl B THE3I0 C HAMOONBIINM HampsbkeHreM (Harmpumep, «600» nn «120»), a 3aTeM MOCTEIEeHHO
MEpEecTaBysITh €ro B THE3/a C MEHBIIUMH TpelelaMH, TO0Ka HE OTKIOHHTCS CTpelKa HHIUKaTopa Ha
YIOOHBIH /ISl OTCUETa YTOIl.

AHANOTHYHO HW3MEPSIOT TIEpEeMEHHBIC HANpSOKEHUS, HO IEPEeKIIoYaTellb PEXHMOB PaOOTHl CTaBiT B
MOJIOKEHUE «~» ¥ TONB3YIOTCS 3HAYCHUSMH IPEACTOB, HAMCAHHBIMU CIpaBa OT THe3]. Hampsbkenue
OTCUHTHIBAIOT B 3TOM CIIy4ae 110 CpelHel MIKaje HHANKATOPA.

Tenepb 00 M3MepEHUH MOCTOSHHOTO TOKa. BbI yXe 3Haere, 4To MpH Mojaue HANPsHKEHUS Ha KakKylo-
HUOYIb Ilenb B HeW mpoTekaer TOK. [IpuMepoM MOXET CIyXHThb JiaMIla OT KapMaHHOro QoHaps,
MOJKIIIOYEHHAs K BbIBoJaM Oatapen. UToOBI M3MEPHUTh NPOTEKAIOIIUI 4Yepe3 HUTh JIaMIIbl TOK, HYXHO
BKITIOYHTH ABOMETP TakK, YTOOBI TOK MPOTEKAT M 4Yepe3 aBOMETp, W uepe3 jamiry. Takoe MOAKIIYeHUE
aBoMeTpa  Ha3pIBaeTcsi  rocienoBarenbHbiM. CTpenka WHAWKATOpPa  OTKIOHHUTCSA /IO JICJCHUS,
COOTBETCTBYIOIIIErO 3HAYEHUIO TOKa. B moka3aHHOM Ha pucyHke 12, 6 mpumepe mIynm aBoOMeTpa CIeayeT
BCTaBUTh BHauaje B THe3M0 «7/50», 4YTO COOTBETCTBYET mpeaeny usMmepenus 750 muunammep. Ecnu
OTKJIOHEHHE CTPEIIKK HEeOOIbINoe, MonpoOyiiTe mepectaButh iy B rHe3no «300» (300 muswinamiep).

A Terepb BMECTO JIaMITbl BKITIOUUTE PE3UCTOP COMpoTUBiIeHHeM, ckaxkeM, 300 OM 1 H3MephTe TOK B €ro
uenu. [lepectaBisis moovepeaHo miyn oT BepxHero npexaena (750 MA) kK HHKHEMY, 3aMETHTE, YTO CTpEJKa
WHIMKATOpa OTKJIOHHUTCS, Korda Inyn Oyzaer B rHe3me «30», uTo cooTBercTBYET npeneny 30 MusuinaMiep
(meticTBuTENbHO, 4,5 B:300 OM = 0,015 A = 15 MA).

3amenuB pesuctop apyrum (comporusierrem 3000 Om), yBuante, uTo ToK magaer B 10 pas u u3MepuTh
ero ymacTcsi TOJIBKO TMPH YCTaHOBKE Iymna B THe3M0 «3» (3 mmsutuamnepa). [Ipu oTcuere 3Ha4YCHHs TOKa
MOJIB3YFOTCSI HUKHEN IIKAJION UHAUKATOpA.

Boo01e, cooTHOIIEHUST MKy TOKOM, HAIPSDKEHHEM U CONMPOTUBIICHHEM IMOMYHHSIOTCS 3akoHy Oma,
KOTOPBIN TJACUT, YTO CHJIA TOKA B YY4aCTKE IEMH MPSIMO MPOMOPIHOHAIFHA HANPSHKEHUIO HA KOHIAX 3TOTO
ydacTka M OOpaTHO MIPONOPI[MOHAJIbHA €ro CONPOTUBJICHHIO. VICIONB3yHTE 3TOT 3aKOH B CBOCH
MPaKTUYeCKOH paboTe: OH MOMOXKET OBICTPO HAaWTH 1O HM3BECTHBIM JBYM 3HAUCHUSM TpeThe. Tak, ais



OIIPENENCHHUS MaICHUS HAIIPSDKCHMSI Ha PE3UCTOPE HY)KHO YMHOXKUTh €0 CONPOTUBIICHUE HA TPOTEKAFOIINI
yepe3 Hero TOK. Eciu MoHamoOMTCs MOACYMTATh, KAaKOH TOK MPOTEKAeT 4Yepe3 PE3MCTOp, J0CTATOYHO
pa3aenuTh U3MEPEHHOE Ha €ro BhIBOJAX HANpPSOKEHHE Ha COMPOTHUBIICHUE PE3UCTOpa. A I TOTO YTOOBI
HalTH COINPOTHUBJICHUE PE3UCTOPA, CIEAYyeT pa3ieiuTh IaJCHUC HANpPSHKCHHMs Ha €ro BbIBOJAX Ha
MIPOTEKAIOIIMIA Yepe3 Pe3UCTop TOK. Bo Beex ciaydasx 3Ha4YeHHE TOKa OEpyT B aMIiepax, COIPOTUBJICHUS — B
OMax, HaIllPsDKEHUSI — B BOJIBTAX.

WHaye mosib3yroTcsi aBOMETPOM MPU M3MEPEHUH comnpoTHuBieHuit (puc. 12, ). [lepexitodyarens peskuMoB
YCTAaHABIMBAIOT B CpPEIHEE IMONOXKEHHNE («Ty») W BCTABISAIOT IMyNl B OJHO M3 YEThIpEX T'HE3 MOCPEANHE
MaHelId aBOMETpa — B 3aBHCHMOCTH OT HYXKHOT'O Ipeaenia u3MepeHui. Eciau mpemmosaraercs u3MepsaTh
conpotusienus 10 200 Om, 1y BCTaBasaioT B THe310 «X 1», 10 2 kOm (2000 Om) — B rHe310 «X10», 10
20 kOm — B rHe3m0 «X100», ceimie 20 kKOM — B THe310 «XIOOO». TeM campIM Ha IIYITBI MOJAIOT
HampsDKEHUE OT MCTOYHMKA IMUTAHHUS, Pa3MEIICHHOIo B KOPIyCe aBOMETpa, M YCTaHABIMBAKOT HYKHBIN
MaKCUMAaJIbHBIH TOK Yepe3 M3MepseMyro Ienb. MHave roBops, MpU MOAKIIOUEHHUH PE3UCTOpa uYepe3 HEero
MOTEYET TOK, KOTOPBIH 3aBHCUT OT CONPOTHBIICHHUS pe3ucropa. Ho HUKaKUX MOJACYETOB C MCIONb30BAHHEM
3akoHa Oma BaM JelaTh HE HPUICTCSA, NMOCKOJBKY IIKajga aBOMETpa YK€ OTrpajyMpoBaHa B €IWHHUIIAX
COIIPOTHUBJICHUS.

Crnemyer 3HaTh, YTO MPUOOP MOKA3BIBACT ICHCTBUTEIHHOE CONPOTHRIICHUE JIHUIIL B TOM CJy4ae, €Cd Ha
JIIO00M TIpeselie Iepe] M3MEPEHUEM CTpeika MHIUKATOpa Obljla YCTAaHOBJICHA HA YCJIOBHBIN HYJb OTCUETa.
J1J1s1 3TOT0 1OCTATOYHO COSMUHUTE IPYT C APYrOM BBIHOCHBIC IIYIIBI U BPAILICHHEM PYUKH «YcT. 0» 100UThCs
OTKJIOHECHUS CTPEIKH MHIMKATOpa Ha KpaiHee MpaBoe JACCHHE IIKaIbl. A YK€ 3aTeM IIYIbl TOIKITIYal0T K
BBIBOJIAM PE3UCTOPA M OTMEYAIOT IOKAa3aHHUs CTPEIKH MHAMKATOopa. Jlajgee yMHOXKAIOT MX Ha MHOXKHTEIb
mpefeyia M ONpeAessAioT CONPOTHBJICHHWE pe3ucTopa. Hampumep, cTpenka OTKJIOHWIACh Ha JCICHHE,
moMeuyeHHoe Ha mkaje 1udpoit 40, a myn HaxoauTes B rHesne «X10». 3HauyuT, CONPOTUBIICHUE PE3UCTOPA
pasuo 400 Om (to ects 40x10).

[Tpu pabote ¢ aBOMETPOM KeJIaTeIbHO BHIOMPATh TAKOM MPENET U3MEPEHHUs, YTOObI CTPENIKa MHANKATOpa
OTKJIOHSJIACh Ha IMPaBYIO MOJOBUHY INKAJIbl — 3/IeCh MOYKHO TOYHEE OIPEICIUTh 3HAUCHHE U3MEPSIEMOro
mapamerpa (HampspKeHHs, TOKa, COMPOTHBIICHH:). M erle 0aHO MpaBHUI0 — IPH U3MEPEHUH COMPOTHBIICHHI
HE JICP)KUTECh MajIbllaMK 33 METAJUTMYECKHE HAKOHCYHHMKH II[YTIOB, HHAYE MOSBUTCS OIIMOKA B MOKa3aHUIX
MHauKaTopa. [la v B APYrux ciiydasx He CIeAyeT KacaThCs pyKaMH HAKOHCUYHHKOB.

KAK ITPOBEPUTD AETAJIA

[Ipexxe yeMm BmauBaTh JETalM B KOHCTPYKLMIO, MX HYXKHO IPOBEPUTH. PE3HCTOpPHI BBl YK€ yMeeTe
MMPOBEPATHL — AOCTATOYHO U3MEPUTH UX CONPOTUBIICHUEC aBOMETPOM, pa6OTaIOIlII/IM B pCKUME OMMETpaA.

B sToM ke pexxume MpOBEPAIOT KOHAECHCATOPHI M NHMOABL. B mepBOM ciydyae Iyl aBOMETpa CTaBsT B
rue3o «X1000» ommerpa (BTOpO# 11y, Kak ObLIO

CKa3aHO paHee, BCEerjla HaXOAUTCS B THe3zle «*»). Kacasch nrynamMu BBIBOZOB KOHJICHCATOpPA, U3MEPSIOT
COIIPOTHUBJICHHUE. 3aTeM MEHSIIOT IOYTIbI MECTaMU 1 BHOBL M3MEPAIOT COIIPOTHUBIICHUC. B O6OI/IX CllydasaX OHO
JIOJDKHO OBITh OYEHb OONbIIMM (BEIb KOHICHCATOP HE TPOIYCKACT MOCTOSHHBIA TOK) — CTpenKa
MHIMKATOpa OJDKHA OCTaBaThCs B KpailHEM JIEBOM TOJIOKeHWH. [Ipu mpoBepke KOHACHCATOPOB OOJIbIION
eMKOCTH CTpeJIKa MOXKET B IEPBOHAYAIILHBI MOMEHT PE3KO OTKIOHUTHCS, & 3aTEM BO3BPATUTHCS B HCXOHOEC
IIOJIOKECHHUC. O6’L$[CH5[CTC$[ 3TO TEM, YTO B HepBOHa‘IaHBHBIﬁ MOMCHT NOAKIIIOYCHHA HIYIIOB K BbIBOJAaM
KOHJ/ICHCATOpa Yepe3 Hero KpaTKOBPEMEHHO MPOXOIUT CKA4YOK TOKa, JTOCTATOYHBIN JJIsl OTKIIOHEHUSI CTPEITKH
uHauKatopa. Yem OolbIiiie eMKOCTh KOHICHCATOPA, TEM CHUIIbHEE OTKJIOHEHUE CTPEIIKH.

DIIEKTPONUTHYECKUE KOHIeHCATOPhI (0cOOeHHO eMKOCTho Oonee 10 Mk®D) mpoBEpsIOT, BCTABHB IIyI B
rae3o «X100» mmn «X10». Ctpenka MHIUKATOpa MPH KacaHWM MIyllaMH BBIBOJOB KOHJCHCATOpA PE3KO
OTKJIOHSICTCS BIIPABO M TUIABHO BO3Bpamaercs Hasaa. [Ipu cMeHe 1iyrnmoB MecTaMu (TO eCTh MPH M3MEHEHHH
HOJISIPHOCTH TTOJKJIIOYEHUSI OMMETpa K KOHICHCATOPY) CTpENKa eIle pe3ue OTKJIOHSETCS BIPaBO (Benb
KOHJACHCATOp 3apdaauiiCa BO BpPEMS IIE€PBOIro I/I3MepeHI/I$[) U BHOBb IIJIABHO BO3BpaIIa€TCA B HCXOJHOC
HOJIOKEHNE WIIM TTOKA3bIBAET KAaKOE-TO COINPOTUBIICHHE — OHO JOJDKHO OBITH BO3MOXKHO Ooibine. Eciu
COMPOTHBIICHHE KOHICHCATOPa B 000MX CIydasX U3MEPEHHUS Majo HACTONIBKO, YTO MPUXOIUTCS MEPEXOAUTh
Ha mpenen «X1», Takoi KOHIEHCATOp CTABUTh B KOHCTPYKIHIO HEJb3sL.

J1opl IPOBEPSIIOT, KaK U KOHAECHCATOPHI, ITPU ABYX MOJSIPHOCTAX NOAKIIOUEHHsI oMMeTpa. [Ipu npsamoit
nossipHocTH (Koraa «oflee» rHe3l0 OMMEeTpa COSJMHEHO C aHOJIOM JIMOJa) CTPEKa MHIMKATOpa JODKHA
OTKJIOHUTBCS, a IpU 00paTHOH — HeT. CONMPOTUBIICHUS Pa3THMYHbBIX JHOMIOB MTPH MPSMON U 00paTHOW TOJISp-
HOCTH MOI'yT OTJIMYAaTbCA B JCCATKH, COTHU MU AK€ TBICAYH pas. Yem MOIIHEEC auod, TEM MCHBIIIEC €Io
MpsiMOE ¥ 00paTHOE COMPOTHUBIICHUE.



OOMOTKH TpaHC(HOPMATOPOB, KATYIIIEK HHAYKTUBHOCTEH, TOIOBHBIX Tele()OHOB, TMHAMHUYCCKHX TOJIOBOK
MPOBEPSIOT MPHU YCTAHOBKE Iyna B THe3aa «X|» mi u « X10».

Puc. 13. UamepeHue KoadppmMumMeHTa nepedaym Toka TpaH3UCTOpa: a — CTPYKTYpbl p-n-p; 6 —

CTPYKTYpPbI N-p-n
Puc. 14. MNpoBepka noneBoro TpaH3UCTOpa: a — W3MepeHMe Ha4yanbHOro ToKa CTOKa, 6 —
noAaKnYeHne ranbBaHMYECKOro 3rIeMeHTa Ansl yMeHbLUEHUS ToKa CToKa

TpaH3UCTOPBI TPOBEPSIOT, H3MEPSIst KX KO GUIMEHT epeaadn Toka. [lomuMo aBomerpa, paboraromiero
B pOKUME HM3MEpPEHHUs TOKa, HoHanoOsrcs Oarapes 3336J1 nampsbkenuem 4,5 B, pesucrop MJIT-0,5
cornporubiicareM 130 K1JI0OM M 3BOHKOBasi KHOITKA.

Ecmu Tpamsucrop crpyktypel p-n-p (MIT39-MI142, T1401-11403, 11416), neraau HYKHO COEAMHUTH
MEXKIy CO00M B COOTBETCTBHM C pHUC. 13, a. BrIBoaBI TpaH3UCTOpa MOAKIIOUAIOT MANMKOW WIIM CKPYTKOM.
lymer aBOMeTpa BCTAaBISIIOT B THE3[a U3MEPEHHS TMOCTOSHHOTO ToKa 3 Muiumdamiepa. [Ipu 3Tom mikanma
uHAnKaTopa (HIDKHSSA) OymeT pacCuWTaHa Ha M3Mepenne kodddunmenra mepemaun toka g0 90, To ecTh
KaX/10¢€ JIcJIeHHu e ee paBHoO 3.

[IpoBepuB Bce coemuHeHHs, HaXMHUTE KHOMKY. CTpeika WHIMKATOpa OTKIOHUTCS Ha OMpelelieHHOe
yucio aeneHuii. [lToMHOKBTE UX Ha 3 — 3T0 M OyJeT KO3 GHUIIMEHT Iepeaadd TOKa TPaH3KCTOopa.

[Ipenen usmepenus koddduimenta nepemaun 90 BpIOpaH M3 pacyeTa HCIIOIb30BaHUS B HAIIMX
KOHCTPYKIIMSIX Hawboiee yHmoTpeOMTENbHBIX MallOMOIIHBIX TpaH3UCTOpoB. Ecimm ke BcTpersrcs
TPAaH3UCTOPHI C OONBIIMM KOX(PPHUIMEHTOM Tepelavyd W CTpeiKa WHAWKATOpPa OTKIOHUTCS 332 KOHEYHOE
JICNICHUE IIKaJIbl, 3aMEHUTE PE3UCTOp JAPYTuM, Hampumep compotupicHreM 430 KWIOOM, Torza Mpeaesn
n3mepenus Bospacrer xo 300.

[Ipu n3MepeHnn HaNO CHayalla Ha)KaTh HA KHOINKY KpaTKOBpeMeHHO. Ecim cTpenka MHIUKAaTopa pe3ko
OTKJIOHUTCS 32 KOHEYHOE JIeNIeHHEe, OTIYCTUTE KHOMKY U TepecTaBbTe Iyn B rHe3no «30». Ecnm u 31ech
CTpellka OKa)XeTCsl 3a TpefeNiaMH IIKallbl, 3HAYUT, TPAH3UCTOP HEUCIIPABEH — OH MPOOUT M MEXIY €ro
BBIBOZIAMH TTPOU30IILIO KOPOTKOE 3aMBIKaHHE.

B ciiyyae OTKIIOHEHMS CTpENKM WUHAMKATOpa B Mpeaenax JEeHUN IIKalbl MOAEPKUTE KHONKY HaXaTou
MOJIONBIIE U TIPOCIIETUTE 32 TIOBeIeHuEeM cTpenku. CTOUT OHa HA MECTe — TPAH3UCTOP XOPOLIHH, «TUTBIBET
Ha ra3ax (To ecTh IIABHO M3MEHSIOTCS €¢ MOKa3aHHs) — TPAH3UCTOP HEKAYeCTBEHHBIN, U CTaBUTh €r0 B
KOHCTPYKITHIO HENb3S.

UtoOBl MPOBEPUTH TPAH3UCTOPBI CTPYKTYPHI N-p-N, HY’)KHO COSMHNUTH JCTAIH B COOTBETCTBHH C pHC. 13,



0. Kak HerpynHO 3aMeTHTh, U3MEHEHA MOJSPHOCTh 0aTaper W MONSPHOCTh BKIIOUEHHS IIIYyIOB aBOMETpa.
Bce ocranpHOE Kak U B IPEAbIAYILIEM ClTydae.

[To TakuMm xe cxeMaM MOXHO MPOBEPATH TPAH3UCTOPBI CpeAHEH M Oonbinoi MomHocTH. Ho pesuctop
JIOJDKEH OBITh 3HAYMTEIBHO MEHBIIETO CONpoTHBIeHNsT — 4,3 kuitooM. Jla 1 aBOMeTp ClIeyeT MepeKIiounTh
Ha mpenen m3Mmepenus: «30». Torma Bcs MIKalia WHAWKATOpPAa OKAXETCS paccyMTaHHOW Ha KoddduiumeHT
nepenayn Toka 30, YTO BIOJNHE JOCTATOYHO /ISl OOJIBIIMHCTBA TPAH3UCTOPOB, MCIIONB3yEMBIX B HAIMX
KOHCTPYKITHSIX.

Ecnu ke BeTperarcs TpaH3UCTOPHI ¢ OONBIIMM KO3((GUIIMEHTOM Iepeadd, ecTh MPOCTOW BBIXOI U3
MOJIOKEHUS] — TepecTaBbTe IIyn aBoMerpa B rHe3no «300». Tenepsb mikana uHauKaTopa OyJer paccuuTaHa
Ha koddunment nepenaun Toka 300.

A Kak NpOBEpUTH TONEBOW TpaH3ucTop? Tpedyemble MapamMeTphl €ro B OMHCAHUSAX KOHCTPYKIIMH He
orosapusarorcs. Ho mpoBepuTh TpaH3UCTOP IEpEN YCTAHOBKOM Ha MOHTa)KHYHO IIaTy He memaer. Jlis
3TOr0 MOXXKHO BOCIIONB30BaThCs puc. 14, a, coemuHUB MEXKAy COOOH TpaH3UCTOp, OaTapero M aBOMETP,
paboTaromuii B pexuMe u3Mepenus Toka (Ha npenene 10 3 MA). MHankaTop aBoMerpa cpasy ke J0/DKEH
MOKa3aTh TOK, KOTOPBIM MMEHYIOT Ha4aJIbHbIM TOKOM CTOKA.

3aTeM BKJIIOYUTE MEXKIY 3aTBOPOM M MCTOKOM raJibBAHWYECKUM 3eMeHT Hampsbkenuem 1,5 B (puc. 14,
6) — TOK CTOKa JO/KEH YMEHBIIUTHCS. ECITH 3T0 Tak, TpaH3UCTOp paboTaer.

[Mono6nas cxema mpoBepku mpuroaHa uist TpansucropoB cepun KI1303. Ecnum ke mpuaercs: mpoBepsTh
tpanzuctopbl KI1103, momspHOCTh Oaraped, TadbBaHUYECKOrO JJIEMEHTa M IIYNOB aBOMETpa HYXKHO
W3MEHHTH Ha 00paTHYIO.

MokeT cIyuuThCs, YTO CTpeNiKa aBOMETpa IIPU U3MEHEHUH TOKA CTOKA OTKJIOHUTCS 32 KOHEUHOE JIeJIeHHe
mKanel, Toraa Halo MepeKIIOYUTh TPUOOp Ha JPYTroi mpeen u3MepeHusl.

T'masa ||

CTPOUM JIETEKTOPHBIA IPUEMHUK

[IpakTH4eckoe 3HAKOMCTBO C YAMBUTEIBHBIM MHPOM 3JICKTPOHHUKH HaYHEM C JCTEKTOPHOrO IMIPHUEMHHUKA.
OTo0 camas MpocTas KOHCTPYKIUs, He TpeOyromias HU NeUIUTHBIX JeTaiel, HM UCTOYHHMKA MUTaHus. B To
K€ BpeMs B JCTEKTOPHOM IPHEMHHKE €CTh OCHOBHBIC 3JIEMEHTBI JIFOOOTO COBPEMEHHOTO IPHEMHHUKA:
KoJIeOaTeIbHBIA KOHTYP, IETEKTOpP, Ipeo0pa3oBaTeib JEKTPUICCKUX CUTHAIOB B 3BYKOBBIC. [leTEeKTOpHOMY
MPUEMHUKY HE CTPAIIHBI KOPOTKUE 3aMBIKAHMS MEXIY ICTalsIMH WM MX HEIPaBHIIBHBIC MOIKIIOYCHUS,
MMO3TOMY C HUM yJI00HO MPOBOAUTH CaMble Pa3HOOOPA3HBIC IKCIIEPUMEHTBI, MO3BOJISIONIME JyYIle TI03HATh
MPUHIIMIT pabOThI PATUOPHUEMHOr0 YCTPONHCTBA U HAYYUThCS CAMOCTOSTEILHO HACTPAMBATh €0 HA HY)KHBIC
PaJAMOCTaHIINY.

NMPOCTEUIINN JETEKTOPHBIV NPUEMHUK

Cxema npocTeifiero AeTeKTOpHOro MpreMHIKa MoKa3aHa Ha pucyHke 15. MHorue u3 Bac erie He yMET
YUTATh CXEMBI M ITOKa HE 3HAIOT, YTO 03HAYAIOT N300paKeHHBIC Ha HUX 3HAYKU. byJeM BMecTe pa3ouparthes
B HUX U OCBaMBaTh a30yKy pajHoCXeM.

Jlatuackolt OykBod L 0003Ha4arOT KaTymKy WHIYKTHBHOCTH — OJIWH K3 TJaBHBIX DJIEMEHTOB
MpUeMHUKa. JI[pyruM TakuM 3JeMEHTOM SBJseTcs MoAacTpoedHblil konaeHcatop Cl. Bmecte ¢ karymkoi
WHAYKTHBHOCTH OH 00pa3yeT Tak Ha3blBaeMblil KoJeOaTelbHbI KOHTYp, TO3BOISIONIMH HacTpauBaTh
MPUEMHHUK Ha BBIOPAHHYIO paguocTaHIMIO. [loACTpPOCUYHBI KOHIEHCATOP COCTOMT W3 JIBYX 4YacTei:
HETOJIBM>KHOM, Ha3bIBAEMON CTaTOPOM, U MOJABUXKHOU — potopa. [loBopaunBas poTop, U3BMEHSAIOT EMKOCTh
KOHJIEHCAaTOpa M HACTPauBalOT KOHTYp Ha BOJIHY TOW WIM MHOM paguocraHuuu. IIpm »TOM BenuuuHa
CHTHaJa Ha KOHTYpE, TO €CTh Ha BBIBOJIaX KaTYIIIKH, BO3pacTaeT.

OTOT cCHUTHajd TojaeTcsl Jajnee Ha YCTPOWCTBO, HAa3bIBaEMOE JETEKTOPOM U  COCTOAIIee W3
MOMYMPOBOAHUKOBOrO muoma V1 (3Toit natmHCKoW OykBOW 0003HAYarOT BCE MOJIYIPOBOTHUKOBBIC
mpubOpHI), MOCTOSHHOTO KoHAeHcaTopa C2 W romoBHBIX TenaedonoB Bl. JleTekTop mpeobpasyer CHTHAI
paJMOCTaHIIMK TaK, YTO 4Yepe3 TOJOBHbIC TeneOHBl HAYMHAET MPOTEKATh MEPEMEHHBIH TOK 3BYKOBON
4acTOThl. A OH B CBOIO odepenb Mmpeodpasyercs TenegoHamMH B 3BYK. TeneOHBbI M MO3BOJISIOT CIBIIIATH
nepeaady paaroCTaHIINH.

UroObl mepenaua ObUTa CHBIIHA BO3MOXKHO TpoMue, K NMPHEMHHKY HYXHO MOJKIIOYUTH XOPOUIYIO



HaApYXXHYI0 aHTEHHY U 3a3emieHue. [IpoBom oT aHTeHHBI (Y €€ YCIOBHOrO 0003HA4YEHHS CTOHMT JIATHHCKAs
oyksa W) BcraBisaioT B THe3z0 Xl, a oT 3a3eMiieHHs — B THE30 X2.

Ecin Ha cxemMe HYXHO IOKa3aTh pPa3beM, COCTOSIIMM W3 HECKOIBKMX THE3N WM IITHIPHKOB, €ro
0003HaYaIOT TaK ke, KaK pazbeM X3 B MpueMHHKe. [lepeMbIuky 13 IBYX MapauIeNbHbIX THHHN TTOKa3hIBAIOT,
4TO THE3/la OOBEAMHEHBI B OOIIYI0 KOHCTPYKIIMIO, HAlpHMEp B BUJC PO3ETKH WM BWIKH. Eciam pazbem
CO/IepXHUT THe3fa (Kak B PO3ETKE), CTPENKH KacaroTCsi KOHIIOB MPOBOJAHUKOB OCTPHEM BHYTPb, @ €CJIH
HITHIPBKH (KaK B IITENCEIbHOM BUJIKE) — OCTPUEM HapYKYy.

BoT BBl M MO3HAKOMHIINCH C TEPBBIMH YCIOBHBIMH OOO3HAaueHUsSMHU. A Teneps 3a neno. Haunwre c
nerajeii. B mepByro ouepens HYKHO mpuoOpecTd moacTpoed-Hbld koHaeHcatop C1l tuma KIIK-3 ¢
BBICTYIIaMU-JIANKaMH ISl Kperuiennus. B kpalinem cinydae mopoiiner konaencatop KIIK-2 6e3 namok, Torna
ero MpHIeTcs MPUKPENUTh K TIaTe MPUEMHHKA Yepe3 IICHTPaIbHOE OTBEPCTHE BUHTOM C Taiikoil. B 1robom
cllyyae TIpY BpallleHUH POTOpa KOHJEHCATOpa €ro €MKOCTh JO/DKHA M3MEHAThCS oT 25 mo 150 nd. Ortu
npenenbl K3MEHEHHsI Ha KOpITyce KoHeHcaTopa 00o3Ha4yeHbl Tak: 25/150.

Konpencatop C2 tuna KCO-2 unu apyroit emxocthio o 2000 no 4700 nd. /non MOKHO B3sTh JTFOO0H
u3 cepun 12 i J19 (manpumep, 12A, 126, 19A, 196, 19B u 1. 1.).

TonoBuble TenedoHbl MOMWKHBI OBITH BBICOKOOMHBIC, Hanpumep: TOH-1, TOH-2. Eciu y Bac Oyayt
TeneOHbl IPYTrUX THIIOB, H3MEPHTE MX COMPOTUBIICHHUE, MOJKIIOUYUB OMMETP K IITHIPhKaM BWJIKH, — OHO
noikHo ObITh He MeHee 3000 Om. MHave He yaacTcst MOMyYUTh JOCTaTOYHON TPOMKOCTH 3ByKa. Bo3MoxHO,
KaIlCIONIM OKaXXyTCSl BBICOKOOMHBIMH, HO COEIMHEHHBIMM MapajuleNbHO. Toraa Ais MONydeHUs HY)KHBIX
pe3yABTATOB COSAMHUTE KAIICIOIH MOCIEA0BATENBHO.

I'nesma X1 u X2 MoryT ObITh Kak TOTOBbIe (Hampumep, KJIeMMbI, 3aKHMbI), TaK M camojeibHbie. B
MOCJEHEM cllydae yaoOHO WCIIONb30BaTh THeE3la OOBIYHON ceTeBOil poseTku. s 3Toro poserky
pa3duparoT, rHe3/1a OTBUHUMBAIOT, OTTUOAIOT MX XBOCTOBUKHU W MPHUKPEIUISIOT THE3/Ia K MaHeH IPHEMHHKA.
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Puc. 15. Cxema AeTeKTOPHOro NpueMHu1Ka

Pazbem X3 HeTpymHO M3rOTOBHTH M3 JKECTH OT KOHCepBHOH OaHku (puc. 16) u Toncroit daHepbl wim
JPYroro M30IALIHOHHOT0 Marepuaia. M3 ¢aHepbl BHIMHIMBAIOT TUIAHKY M CBEPJSAT B HEW JiBa OTBEPCTHUS
auamerpoM 4,5 MM, paccTOsSHHE MEXKIY HUX IIEHTPaMH JODKHO ObITh 19 MM (IOA CTaHIAPTHYIO BUIIKY
TOJIOBHBIX Tene(oHOB). J[yisi THE3 BBIPE3aOT U3 JKECTH 3arOTOBKY, IENA0T HA HEl HOXKHULAMH HaJpe3bl U
00’KMMAIOT 3aTOTOBKY BOKPYT BWJIKH. [OMy4YHBIIMIACS MUIMHAP BCTABISIOT B OTBEPCTHE IJIAHKH, OTTHOAIOT
C TIOMOIIbIO KEPHOB (MJIM TOJICTHIX TBO3/CH) Kpasi HMUJIMHIPA U PACIIPABIISIOT OTTHOBI MOJIOTKOM. [IaHKy ¢
THE3J]JaAMH TPHKPEIJISIOT K MOHTAXHOW MaHelIW NMPHEMHHKA BHHTOM M3, HO NpeIBapUTElIbHO CBEPIST B
MAHEIH HAPOTHB THE3/I OTBEPCTHS IMAMETPOM 7 — 8 MM U IIPOIYCKAIOT Yepe3 HUX MPOBOJAHUKH, 3apaHee
MpHIAsSHHBIE K OTTH0aM THE3/1.

Katyuiky naayktuBHocTd (puc. 17) ynoOHee Bcero HaMOTaTh Ha KAPTOHHBIH KapKac ¢ IapaMerpaMu: Ha-
pyxHbiii quamerp 20 MM, piauHa 58 — 60 MM, TonmmHa creHok 1 — 2 mwm. [Ipu 0TCyTCTBHM MOTOBOIO
KapKaca MOXXHO CKJICHTh €T0 U3 TUIOTHOM Oymaru. BBepXy v BHH3Y KapKkaca yCTaHAaBIIMBAIOT KOHTAKTHI TT0]T
BBIBOJIBI KATYIIKH. [JJIst 3TOro B KapKace MpOKaIBIBAIOT IIMJIOM I10 JJBa OTBEPCTHUS M MIPOITYCKAIOT Yepe3 HUX
OTPE3KH JTY)KEHOT0 METHOTO TpoBozia. KpoMe Toro, eciin kapkac caMoJIeTIbHBIH,; HY)KHO NPUKPENUTh K HEMY
BHU3Y JIBE JIATKH U3 )KECTH, KOTOPBIMH KapKac OyAyT KpEnuTh K TTaHEIn TPUEMHUKA.
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Puc. 16. YcTponcTBO camofenbHbIX rHe3n, Puc. 17. KaTywka MHOYKTUBHOCTHU

Puc. 18. MoHTaxxHas nnara:
a — pacnosnoxeHue getanen; 6 — BHeWHUA BUA CMOHTUPOBAHHOW NNaTthbl



Karymiky HamMaThIBalOT MEIHBIM IIPOBOJOM B dMajieBOi m3oisuuu (Mapka nposoaa I13, TIDJT u I19B)
muamerpom 0,15 — 0,25 mm. Hauvasno mpoBoma MpuUIanBarOT K BEpXHEMY KOHTAKTy Kapkaca. [ljis sToro ¢
KOHIIa TIpoBo/ia Ha JuinHe npuMepHo 10 — 15 MM cummaroT u3omsiuio. CrenaTh 5TO MOXKHO € TIOMOIIBIO
ne3Busi OPUTBBI MM MEITKO3EPHUCTON NUTH(OBAIBHONW IKYPKOH. 3aTeM MpOBOJ OONYKHMBAlOT WU TOJIBKO
MOCJIE ATOrO MPHUIIAUBAIOT K KOHTaKTy. [IpoBOA HAMATHIBAIOT BUTOK K BUTKY, YTOOBI ITOMYYHIIACH CIIIOIIHAS
HamoTKa. Beero nHyxHo ynoxuth 135 ButkoB. KoHell mpoBoia MoAmanBaroT K HIDKHEMY KOHTaKTy KapKaca.

HWrtak, BCe aeranyu MOArOTOBICHBI, MOYKHO pa3MellaTth WX Ha ruiare npuemuuka (puc. 18). Camy miaty
BBINUJIMTE U3 JFOO0r0 M30JIAIIHOHHOr0 MaTepHraa (TeTHHAKC, TEKCTOINT, (haHepa) TOMIKUHOMN, He MeHee 1,5
MM. Pasmep mumater: 70X 125 mm. Ha mnare mpenBapuTenbHO paccTaBbTe KaTyHIKY, IOACTPOCYHBIH
KOH/IEHCATOp, THe3Ja, pPa3beM, INOMEThbTe TOYKH HX KpPEIUIGHHS M TPOCBEPIHUTE OTBEPCTHS HYKHOIO
Iramerpa.

[To yrnam mmatbl cienaiite oTBepCTUSI AHAMETPOM 3 MM TIOJI CTOWKHA — IJIACTMACCOBBIE KOJIMAYKH OT
TIOOUKOB 3yOHOM MacThI.

B mecrax, mokazaHHBIX Ha YepTeKe TOUKaMH, YCTAHOBUTE MPOBOJIOYHBIE CTONKU-IIMUIBKU U3 JTyKEHOH
METHOW TIPOBOJIOKM TONMIMMHON He MeHee 1 mM. Eciam cpemu Bammx 3amacoB TaKOMl IMPOBOJOKH HET,
BO3BMHTE MEJIHYIO TIPOBOJIOKY B OMAaJIeBOH W3OJSIMM, YIAIATE H3OJSIHUI0 JIe3BUEM OpHUTBBI MK
NUTHQOBATBHON IKYpKOH M OOyIUTE MPOBOJIOKY MOIIHBIM MAasuIbHUKOM. M3 3TOH MPOBOIIOKH HApEeKbTe
bk aauHod 8 — 10 MM. 3aTeM BBICBEpIIHTE B IUIATE OTBEPCTHS, AHAMETPOM HECKOJIBKO MEHBIIUM
TOJIIUHBI IIMWIEK, ¥ BCTaBbTE B HHUX UIMWIBKA TaK, YTOOBI CHH3Y M CBEPXY IUIATHI OHU BBICTYHAIIN
MIPUMEPHO Ha OJUHAKOBYIO AnHY. LINMNUIbKH, KOHEYHO, TOMKHBI CHAETh B TUIaTe INIOTHO, HE BhICKakuBad. B
KpaifHeM cilydae MX MOXXHO CJIeTKa PacIUTIONIUTE ¢ 00EMX CTOPOH IUIATh IIoCKoryonamu. B ganmbHeiniem
3THM CIOCOOOM BBI OyJIeTe H3rOTaBIMBATh MOHTAXKHBIE TUIATHI JUTS BCEX COOMPAEMBIX KOHCTPYKITUH.

Hacrano Bpems 3adukcupoBarh AeTalid Ha TUIATE U COSNUHHUTH UX MEXIy cOOOW B COOTBETCTBHHU CO
cxemoii. [Tomoxker Bam B 3TOoM puc. 18, a. Ha HeM m300pakeH 4epTeXk MOHTaXXHOH IIATHl U CXema
coequHeHni neraneil. OHM MOKa3bIBAIOT B3aMMHOE PACIOJIOXKEHHE JeTaliell Ha IulaTe U COCIUHEHHE HX
BBIBOZIOB. BBIBOJIBI IM0/1a ¥ TIOCTOSTHHOTO KOHJICHCATOPa MPEABAPUTEIBHO U3TH0AIOT, KOHIIBI CKPYYHBAIOT B
KOJIBLIO W TIpUNauBalOT UX K MmmibkaMm. KOHTakTel KaTYIIKH COEIUHSIOT CO INMUJIbKAMU OTpE3KaMu
MOHT@)XHOr0 MpoBojia (MOXXHO HCIONb30BaTh M OJHOKHIIBHBIA MEIHBIA MPOBOM). BXojHbIe THE3a
COEIMHSIOT CO IIMUIbKaMU MEIHBIM IPOBOAOM. [ 'He3a pa3beMa X3 COEANHSIOT CO MIMUIbKaMH, K KOTOPhIM
nojasiH Kouaencatop C2, cHu3y TiaThl. BHEIHMIA BUI CMOHTHPOBAHHOM IJIaThl TOKa3aH Ha puc. 18, 6.

BHumaTenbHO TpoBepHB MPaBUIIBHOCTH MOHTa)Ka B COOTBETCTBHUHU CO CXEMOH M yOEAMBIIHCH, YTO BCE
MalKy MpoYHbIe (I 3TOro MOAXOAAIIME K MEcTaM IaiKé MPOBOJHUKU U BBIBOJBI JETajell HAJO cierka
MOKa4aTh MUHIIETOM), MOXKETE MOAKIIOUUTh K MPUEMHHUKY aHTCHHY U 3a3€MJICHUE U HACTPOUTh MPUEMHUK
Ha ONM3JIEXKAIYI0 MOIIHYIO PaJHOCTaHIIMIO. ['OTOBBIX aHTEHH M 3a3eMJICHUS Y BAC MOXKET HE OKa3aThCs,
MO3TOMY HX MpUJETCA AenaTh caMuM. J{Jis 3TOro mo3HakOMHUMCS CHavajia C UX YCTPOHWCTBOM.

AHTEHHA U 3A3EMJIEHUE

Jnst Bcex MPOCTBHIX MPHUEMHHUKOB, OCOOEGHHO JETEKTOPHBIX, 00JaJalolIUX Majoil YyBCTBUTEIBHOCTHIO,
HYXHa XOpollasi Hapy)KHasi aHTeHHa. YeM OoJibllie OHa 0 pa3MepaM | BBIIIIE OT 3eMJIH, TeM OOJIbIIE CHTHA,
MOCTYMAIOMNUK B PaJMONPUEMHHK, a 3HAYHUT, TPOMUYE 3BYYaHUE TOJOBHBIX TenmedoHoB. [loakmodyeHHas K
TPAH3UCTOPHOMY WM JIAMIIOBOMY IIPHMEMHMKY, HMMEIOLIEMYyCs Yy Bac J0Ma, Takas aHTEHHA I103BOJIUT
MIPUHUMATH Ja)K€ MaJIOMOIIIHBIE PAIMOCTAHIINH, YIaJeHHbBIE HA THICAYH KHJIOMETPOB.

N3 MHOXecTBa KOHCTPYKLMI aHTEHH II03HAKOMHMCS C YCTPOMCTBOM IPOCTBIX M JOCTaTOYHO
s¢dexTuBHBIX. Bot, HanpuMep, Hapy)XKHasi aHTEHHA, COCTOSIIAS U3 JIBYX 4YacTei: rOpH30HTAIBHOrO JIy4a
camkenus (puc. 19, a). Jlyd ykperuieH MeKIy MadTroidl Ha KpbIIIC J0Ma M JCPEBOM, a CHIIKCHHE
MOJK/IIOYCHO K Havajy Jiyda. Takas aHTeHHa Ha3biBaeTcs [-00pa3Hoi.

3¢ deKTHBHOCTh aHTEHHBI OIMPEJENSIETCs B OCHOBHOM BBICOTOM CHIDKeHHs. OT JUTMHBI TOPH30HTAIBLHOTO
Jlyda HECKOJBKO 3aBHCHT T'POMKOCTH II€pelady Ha JIMHHBIX BOJHAX, IPHYEM JUIMHA Jy4da HE JOJDKHA
npesbimath 40 M, UHaYe TPUEM MOXKET JaKe YXYIIINThCcA. BOT moueMy vaine oroBapuBaeTcs BbICOTA IMOJI-
BECKH aHTEHHBI, TO €CTh BBICOTA CHUYKEHUS, a HE JUIMHA TOPU30HTAJIBHOIO JIy4a.

OOBIYHO aHTEHHY yCTAaHABJIMBAIOT HA BbicOTe He MeHee 10 M or 3emum. ['OpH30HTANIBHBIA Y4 MOXHO
clleNaTh M3 MHOT'OXHIIBHOTO aHTEHHOI'0 KaHaTHKa, MMeromierocs B «Habope Hapy:KHOH pajHOaHTEHHBI».
(OtoT HabOp coBeTyeM mpUOOpECTH B MarasuHe pajnoToBapoB.) B 3ToM jke Habope ecTh U BCE OCTAlIbHbBIC
JIeTaly, O KOTOpBhIX MOWAET aanee pa3roBop. B kpailHem ciydae A Jiydya TMOJOMAET OUMHKOBAHHBIN
CTaJIbHOM WIIH JKeNle3HBIH mpoBoa auamerpoM 2 — 3 MM. [IpoBoa myda Hag0 IPUKPENUTh K MauTe U JIEPEBY
(M BBICOKOMY CTOJI0Y) ¢ TTOMOIIBIO H30IATOPOB (prc. 19, 8). Mecta CKPYTKH W IOAKIIOUEHUS CHIKEHHSI
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Puc. 19. YcTpOMCTBO HapyXHOW aHTEHHbI:
a — ropu3oHTanbHbIN NyY U CHWKeHUe; 6 — BBOA CHUXEHUS1 Yepe3 pamMy OKHAa; 8 — KpensieHue
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Puc. 20. YcTpoMCTBO MeTeN04YHON aHTeHHbI Puc. 21. YcTponcTBO 3a3eMrneHus

CHWKeHre MOXKHO CJIeNlaTh TEM e MPOBOJOM, YTO ¥ JIy4, WJIM MCIIONB30BaTh MEIHBI MHOTOXKHUIIbHBIH
MPOBOJ B XJIOPBHHMJIOBOH W30MsImH. [IpoBox CHMKEHHS HE MODKEH KacaTbesl KPBIIIM, TPYO W APYrHX
vacTeil 3manus. [y BBofa CHMKEHHS B KOMHATY MIPOCBEPIIMTE B paMe OKHA HAKJIOHHOE OTBepcTHE (4TOOBI B
MMOMEIIEHe He TIoMasana Boja) U BCTaBbTe B HEro (GaphopoByro MM pe3sHHOBYIO TpyoOky (pmc. 19, 6) —
Yyepe3 Hee U MPOITYCKAIoT POBOJI.

A BOT gpyras anteHHa — wMmerenouHas (puc. 20). XoTs BBIXOJHOW CHTHAJd €€ MEHbIIe, 4YeM Yy
MPEABIYIIEH, OHA TI03BOJISIET 3HAYUTENFHO OCIIA0UTh YPOBEHD MTOMEX B paJHONPHEMHUKE.

Jlnst u3roToBNICHUs METEI0YHON aHTeHHBI Bo3bMHUTe 50 — 60 MeanbIx cruil auamerpoM 1,5 — 2 MM u
mmHO#M 200 — 250 MM. 3a4MCTUTE UX C OJHOM CTOPOHBI, CBSHKUTE METHBIM MTPOBOJIOM, ITPOIASHTE MOIIHBIM
MAsUTBHUKOM U TIOJICOCAMHUTE K MONYUYHBIIEHCS «METENTKE» MPOBOJI CHIKEHHUs. 3aTeM BCTaBbTE CIIassHHBIC
KOHIIBI B oTBepcTHe (apopoBOro M3oisATOpa U 3ajieiTe CBOOOAHOE MPOCTPAHCTBO cMouoi. M3omsTop ¢
MOMOIIIBIO KPOHIITEHHA MPUKPEHUTE K MaYTe MM K paMe OKHa (ecii Ballla KBapTHpa pacroiiokeHa Boiire 1-
ro 3Taxxa). BepxHuEe KOHIIBI CIHII Pa3IBUHBTE, YTOOBI Yroi MEXIY KPAaHUMU U3 HUX COCTABIISUT IPUMEPHO
60°. Temepr o 3a3emiieHud. OHO HEOOXOAUMO [UIS JETEKTOPHOIO M BCEX MAJOYyBCTBUTEIBHBIX
npueMHHKOB. OT KadecTBa 3a3eMJICHHS 3aBUCHUT «IAITBHOOOHHOCTH» TPUEMHHKA U TPOMKOCTh
MPUHAMAEMBIX Tepenad. B ceapCKoit MECTHOCTH 3a3eMIleHHe MOJKHO cieiath Tak (puc. 21). Bossmure He-
TOJHOE BEIPO M MpHUIAAHTE K HEMY JJIMHHBIA MPOBOJ. 3apoliTe Beapo B 3eMJr0 Ha rinyouny 1,5 — 2 m.
3a3eMIISIOIIHI TIPOBOJ] MOABEAUTE K MPUEMHHKY 4Yepe3 OKHO (Tak jke, Kak M aHTeHHY). Ecnu mousa cyxas,
MIPH 3aKaNbIBAHUHU BEPa MOJCHINBTE B IMY MTOBAPEHHYIO COJb.

Jns 3a3emiieHHs MOAOMAET W BOAONPOBOAHAs TpyOa mauHOH 2 — 3 M. OmuH KoHel[ TpyObl HaIo
paciomuTh ¥ BOUTH B 3eMilto. K BBICTyMaromeld 4acT MOJIaWBalOT MPOBOJ 3a3eMyieHUs. B kapkyto
MOTO/Ty B BEpXHEE OTBEPCTHE TPYObI MOXKHO HATTMBATH BOAY — 3TO YIIYYIIUT KOHTAKT TPYOBI C 3eMIICH.
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Puc. 22. 'po3onepekntoyatens

Eciu B nome ecTs BOAOIIPOBOJ MM MAarucTpajb MapOBOrO OTOIUICHUS, COCOUHUTE «3EMIITHOE» THE3N0
MPHEMHHKA C TIPOXOJSIIEH Yepe3 moMeleHrne Tpyooi. B MecTe coemuHeHus: TIATENBHO 3a4UCTUTE TPYOy
HANWJIBHAKOM WJIM TEPOYMHHBIM HOXOM, a T[ocje TOAKIIOYEHUs MPoBOoJa OOMOTalTe 3TO MECTO
M30JISIUMOHHOM JIEHTOM. B rpo3y HapykHasi aHTEHHA MOXKET CTaTh IPUYMHON BBIXO/IAa U3 CTPOSI IPUEMHUKA U
naxxe noxkapa. O0 3TOM HYXXHO BCerjia IMOMHUTh M 3a3eMIIATh aHTEHHY 110 OKOHYaHHWH IOJIb30BaHUS
NPUEMHHUKOM. 37eCh YA00HO BOCIOJIB30BAaThCS IMPOMBIIUICHHBIM Tpo3onepekitodarenem (puc. 22),
BxomammM B «Habop HapyxHOH paanoaHTeHHb». OH COCTOMT W3 HOXEBHIHOTO pPYOWIIBHHUKA,
MPHUKPEIJICHHOTO K PACIONIOKEHHOW B IIGHTpE MEpeKIrouaTessl CTOWKE, W JBYX KOHTAKTOB. PyOMIIBHUK
MO)KHO YCTaHABJIMBAaTh B OJHOM M3 KPAalHUX MOJOXKEHUM, COCAUHSSA CTOMKY C TEM MM MHBIM KOHTaKTOM.
Croiika W OJJMH W3 KOHTAKTOB MMEIOT IJIACTHHBI C 3yOUMKaMH Ha KoHIe. [ImacTHHBI MPUOIIKEHBI IPYT K
APYTy HACTOJBKO, YTO MEXIy 3yOuMkamu oOpasyercs 3a30p OKOJIO MMJUIMMETpa — 3TO HCKpPOBOIi
MIPOMEKYTOK.

[TpoBo Hapy)KHOH aHTEHHBI MOACOCAWHHUTE K CTOWKE, MPOBOJA 3a3eMJICHUs (a 3HAYUT, U BEMIITHOE»
THE3/10 TPUEMHHUKA) — K KOHTaKTy C TOJOCKOW, a MPOBOJ OT «AHTEHHOrO» rHe3la MPUeMHHKa — K
OCTaBIIEMYCSl KOHTAaKTy Iepexirouarens. Temepp B OJHOM KpalHEM IOJOKEHUH Hapy)KHAas aHTEHHA
OKa)keTcs TMOAKIIOUeHA K IPHEMHHUKY, a B JPyroM — 3a3emieHa. [laxe ecy Bbl 3a0bUIH 3a3eMIIUTh AaHTCHHY
¥ OHA OCTaJIaCh COEIMHEHHOW ¢ MPHUEMHHUKOM, O0e30macHocTh Oyaer obecnedeHa — MpH MONaJaHul MOJTHUU
B @HTCHHY cpabOTaeT UCKPOBOH MPOMEXKYTOK, U 3apsj 4epe3 3yOUnKH yHAeT B 3eMITIO.

[Nepexmroyarens MpUKpPENUTEe K CTEHE BOIU3W MPHEMHHKA C TIOMOINBIO JBYX IIYPYIIOB, MPOMYIIEHHBIX
4yepe3 OTBEPCTHs B KOpIyce INepeKitoyaTens. Mexxay CTEHOH M NMEepeKIovaTereM JKENIaTelbHO IPOIOKUTh
MOJIOCKY TOHKOTO T'eTHHAKCA WJIM TEKCTONNTA, BEIPE3aHHYIO 1Mo (opme Kopiryca.

HAJIA’KUBAHUE ITPUEMHHUKA

BkitounB B THe3mo X1 aHTeHHY, B THe310 X2 3a3eMiieHHe, a B PO3eTKy X3 TONOBHBIE Tene]oHbl,
MEJUICHHO BpalllaiiTe poTOp MOACTPOSYHOr0 KOHAEeHcaTopa. Ero eMKOCTh U3MEHseTCsl OT MUHUMAIbHOM (25
n®) no makcumanbHo# (150 nd) npu noBopaYrBaHUK POTOpA Ha MOJOBUHY 000poTa, To ecth Ha 180°. Ho, k
COXKQJICHHIO, Ha KOPITyCe KOHJEHCATOpa HET OTMETOK HayalbHOW M KOHEeUHOH eMkocTeil. [ToaTomy npuaercs
MOBEPHYTH POTOP Ha TONHBIH 000POT W MOMBITATHCS MOWMAaTh XOTsA Obl ONHY paauocTaHnuio. [Tockombky
MPUEMHHUK pacCYWTaH Ha padoTy B Iuama3oHe cpennux BoiH npumepHo or 600 no 400 M, Hambonee
BEPOSITHASL CTAHIMs, KOTOPYIO MOXHO YCIIBIIIATh Ha OOJIbIICH TeppUTOpHHK Halel cTpanbl, — «Masik» (547

Eciu He ymanochk moiiMaTh HM OIHOH pPaguOCTaHIIMM, MOMPOOYWTE W3MEHUThH AMAIa30H HACTPOHKHU
npueMHHKa. Hanbomnee mpocTo STO MOXKHO ceNaTh ¢ TOMOIIBIO )ePPUTOBOTO CTEPIKHS AUAMETPOM 8 MM U
nmuHoM He MeHee 100 MM OT MArHUTHOM aHTEHHBI TPAH3UCTOPHBIX PaJMONPHUEMHHUKOB. MeUIEHHO BBOIUTE
ero BHYTPh Kapkaca katymku (puc. 23). [IpueMunk OyaeT mepecTpanBaThes Ha Ooiee JUTHHHBIC BOIHBI, H BBI
HaBEpHSKA yCIBIIUTE PadoTy MEeCTHOU paanoctaHiui. OMyCTHB CTEp)KEHb BHYTPh KapKaca Ha BO3MOXKHYIO
JUIMHY, TUTaBHO HaCTpauBaiTe MpUEMHUK MOJCTPOCYHBIM KOH/IEHCATOPOM B HOBOM JIHAIIa30HE.

Bo3MokHO, cTaHIMsI XOpOIIO OyIEeT CIBIIIHA MPU HEMOJIHOM BBEJCHHH CTepHs. Torma caemairte ajis
CTEepKHSl MPOCTEHIIMK (uKcaTop. BeIpexbTe W3 TOJICTOrO KapTOHA TOJNOCKY JJIMHOH HEMHOruM Oolee
IraMeTpa Kapkaca M MpOpEeXbTe B LIEHTPE €€ OTBEPCTHE, B KOTOPOE CTEP)KEeHb JODKEH BOHTH C TPEHHEM.
Hanoxwure monocky Ha Kapkac KaTyIIKd H, IPUIEPKUBas ee PyKoH, MepeMeleHreM CTep KHS HaCTPOUTECh



Ha paIuoCTaHIMIo. Ternepb CTep)KeHb OYAET YACPKUBATLCS B HY)KHOM TOJIOKEHUHN MOJIOCKOM-(pHKCaTOpoM.

BBenenue crep)kHs BHYTPh Kapkaca CBHUICTEIBCTBYET O TOM, YTO JJIs IpHEMa XOPOIIO CIBIIIMMON B
Ballleii MECTHOCTH PaJIMOCTAHI[UK KaTyIlIKa HHAYKTUBHOCTH JOJDKHA UMETh OOJIbIlIee YHMCI0 BUTKOB. 3aj1aya,
KOHEUHO, MPOCTasi, ¥ BbI JICTKO CIIPABUTECh C Hel. OTnasiTe HUKHUE BBIBOJ KaTYIIKH OT KOHTAKTa, MOICOe-
JVHHATE K BBIBOAY KOHEI[ TAKOrO e MpoBojaa M gomoraiite 165 BuTkoB (Termeps 00Iee YKMCIO BUTKOB
katymku cocraBut 300). HaMOTKy Hamo mMpoM3BOANTH BUTOK K BHTKY. Korma moiiaere 10 KOHIIA Kapkaca,
HaMOTalTe MPOBOJ MOBEPX YK€ HMMEIOIIEHCS OOMOTKHM, HO B OOpaTHOM HAampaBiICHUU — K BEPXHEMY
KOHTakTy. KoHell 00MOTKH MOAKIIOYMTE K HUYKHEMY KOHTAKTY.

Puc. 23. Hactpoika npuemHuka ¢peppuToBbIM CTEPKHEM

HacrpoiiTe kKoHIEeHCATOPOM NMPHUEMHUK Ha palioCTaHINio. Bpaias poTtop, BKPYroByI0, BBl 3aMETHTE, YTO
CTaHIM CNBIIIHA TIPU JIBYX MOJOKEHHSIX €ro, MOCKOJIIbKY EMKOCTh KOHJIEHCAaTopa OyIeT JBaXKbl H3MEHSThH
CBOE 3HAYEHHE OT MAaKCUMAIbHOTO JI0 MUHHUMAIBHOTO. OTYy OCOOEHHOCTh KOHCTPYKIIMU KOHJIEHCATOpa
MOXXHO HUCIIONIb30BaTh JUISL OICHKU MPAaBUJIBHOCTH MOAOOpa YMCIIa BUTKOB KaTymku. Ecim obe HacTpoiku
HAXOIATCS Ha 3HAYUTEIBHOM PACCTOSHHUH JPYyr OT Apyra, Bce B mopsake. Korma BeI 3amerurte, uTo 00e
HACTPOUKHM pACIIONIAraloTCs PSIOM APYTr ¢ JAPYroM MUIM MPAKTHUYECKU CIMBAIOTCS B OAHY, 3HAYUT, YHCIIO
BHUTKOB KaTyIIKW M0oA00paHo HerouHo. OcTaercs OnpeienuTh, B KaKyl0 CTOPOHY M3MEHUTH YUCIIO BUTKOB
KaTymkd. OTBETHTh Ha 3TOT BOMPOC MOMOXKET (EPPUTOBBIA CTEp)KeHb. BBeauTe ero BHYTph Kapkaca
KaTyIIKA HACTOJBKO, YTOOBI TPOMKOCTh 3BYKa YMEHBINWIIACH, 4 3aTE€M BpallcHUEM POTOpa KOHAEHcAaTopa
MOMBITARTECH TOOUTHCS MPEeXHEH rPOMKOCTU. Ecii 3T0 yanoch caenath, 3HAYUT, HYXKHO YBEIUYATH YHCIIO0
BUTKOB KaTYIIIKH Ha HECKOJBKO IECATKOB M BHOBb MIPOBEPUTHh HACTPONKY Ha pajuocTaHimio. Eciu ke mpu
BpallleHHH POTOpa TPOMKOCTH elle Oosee majaeT, MPUIETCS OTMOTaTh HECKOJILKO JIECATKOB BUTKOB. Tak,
OTMaThIBasl WJIK J100ABJISISI BUTKH KaTYIIKH, MOXHO HACTPOMTH MPUEMHHK Ha JIFOOYIO XOPOIIO CIBIIIAMYIO B
JAHHOW MECTHOCTH PaJIMOCTAHIINIO TUANa30Ha JIIMHHBIX M CPEAHUX BOJH.

C coOpaHHBIM JICTEKTOPHBIM MPUEMHUKOM MOXXHO TIPOJACIATh HHTEPECHBIC OIKCIIEPUMEHTHI.
HacrtpouBiimch Ha paaroCTaHIUIO, MONPOOYHTE BKIOYUTh MEKIY aHTCHHOW U MPHEMHHUKOM IOCTOSHHbII
KoHzeHcaTop eMKkocThio okoso 200 nd (puc. 24, a). Bel 3aMeTuTe, 4TO HACTPOIKa MPHEMHHUKA H3MEHHUIIACH,
W Ui TIONy4YeHUsl MPEeKHEW TPOMKOCTH TPHUAETCS TOBEPHYTh PYUKY IOJICTPOCYHOTO KOHJICHCATOpa B
CTOPOHY YBEITUYEHUS EMKOCTH.

A Tenepb noadepure KoHaeHcaTopbl eMkocThio 150 nd, 100 nd, 51 nd u noakiounuTe UX B KauecTBE
JIOTIOJTHATENTLHOTO KOHJIeHcaTopa. HeTpyiHO BUIETh, YTO B KaXKIOM clydae MPUXOJUTCS elle Ooree yBenu-
YHBAaTh EMKOCTh IOJICTPOCYHOro KoHjaeHcaropa. OTcro/la MOXKHO CHeNlaTh BBIBOJ, YTO TPH BKIIOUYCHUH
KOHJ/ICHCATOpa MKy aHTCHHOH M MPHEMHHUKOM HACTPOWKa MPUEMHHUKA M3MEHSETCS B CTOPOHY MEHBIINX
JUTUH BOJH. Tak,-eclii paHblle MPUEMHHIK OBUT HACTPOEH, CKaXKeM, Ha BONHY 547 M, TO Ipu BKIIIOUYEHHH JI0-
MOJIHUTEIILHOT0 KOoHeHcaTopa eMKkocThio 200 nd oH okaxkercs HacTpoeHHBIM Ha BoIHY 500 M, a ¢ KOH/IeH-
caropoMm 150 n® — na BonHy 450 M. DTUM CBOHCTBOM MOXHO TOJIB30BATHCS JUIS MEPECTPOUKH MPHEMHHIKA
0e3 U3MEHEHHsI YHCIIa BUTKOB KaTYIIKH.

A BOT JijIs TOTO YTOOBI MPUEMHHK MEPECTPOUTH Ha Ooliee JJIMHHBIC BOJHBI, HY)KHO MapaJijieibHO MOJCT-
POCYHOMY KOHJICHCATOPY MOAKIIOYUTH MOCTOsHHBIH (puc. 24, 6). Uem Oosnbliie ero eMKOCTb, TeM Oonee
JUTAHHOBOJTHOBBIC PaJIMOCTAHIMK Oy/IeT MPUHUMATh TPUEMHHK.

I'poMKkoCTh 3By4aHHs NIETEKTOPHOrO MPHEMHHKA, KOHEYHO, HEBENHKA, W KaXJIOMy M3 Bac, KOHEYHO,
XOTeNOCh Obl yBeMHuuTh ee. OJMH U3 CIIOCO0OB — 3aMEHUTh KAaTYILIKY IPYroH, Jydilero kadectsa. [lemo B
TOM, YTO IPOMKOCTh MPHEMHHUKA BO MHOTOM 3aBHCHUT OT TOr'0, KAKUM IPOBOJOM HaMOTaHa KaTyiika. Yem



TOJIIIIE TIPOBOJI, TEM OOJIBIIYIO TPOMKOCTB YIACTCsI MONTYyYUTh. ECTECTBEHHO, M3MEHSTCS U Pa3Mephbl KaTyIIKH
— KapKac Ul Hee Ternepb JobKeH ObITh auamerpoM 60 — 80 MM m mmmoit 120 — 150 mm (puc. 25). Ha
kap kac Hamoraiite 150 BuTkoB mpoBoxa mapku [13J1 wim I19B muamerpom 0,6 — 0,7 mm. [Ipu HamoTke
nenaite oTBoAbI 0T 25-r0, 50-r0, 75-T0 BUTKOB, CUMTAas OT HHKHETO IO cxeMe («3a3eMIIEHHOr0») BEIBO/A.
OTBO/BI BBHIMONHUTE B BHJIE IETENb, KOTOPHIE 3aTEM 3a4MCTUTE JIE3BUEM OpPUTBBI WIM ILTH(OBAILHOM
MIKYpKOH M 00-myaute. K 3TUM OTBOAaM MOJKIIOYMTE BO BPEMsI DKCIIEPUMEHTA <«3a3eMJICHHBII» BBIBOJ
kouaeHcaropa C1 (puc. 26). Jlyst 5TOro mojmnasiite K KOHACHCATOPY MPOBOIHKUK M TPHIIAMBANTE €ro K TOMY
WIH UHOMY OTBOAY. MOXXHO TIOCTYNHTh M WHa4e. MOJMAasiTh K KOHIy TPOBOJAHUKA 3aKHM «KPOKOIHI» M
MOJKIIIOYUTh €ro K BbIBOJaM. UeM MEHbIIee YMCIIO BHUTKOB OKAXKETCsl BKIFOUCHHBIM MEXIY aHTEHHOW M
MPOBOTHUKOM (HJTH 32)KUMOM «KPOKOIHJI»), TeM OoJiee KOPOTKHE BOJHBI OYIET MPUHUMATH [ETEKTOPHbII
MPUEMHUK.
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Puc. 24. CnocoObl fea-CTPOMKU NPUEMHMKA: a — BKIIOYEHUEM AONOSTHATENBHOrO KOHAEHcaTopa B
Lenb aHTeHHbI; 6 — BKNIOYEHUEM AONONHUTENbLHOrO KOHAEHCaTopa napannenbHO NOACTPOEYHOMY

Puc. 25. Katywka MHAYKTUBHOCTU ANl NPUEMHUKA C NOBbLILWEHHOW FPOMKOCTLIO

Puc. 26. Cxema BKIHOYEHMUA KaTyLUKU B NPUEMHUK

EctectBeHHO, Ha BpeMsa OJKCIEpUMEHTa CTapylo KaTylIKy @pUEMHHKa MpHAETCS OTKIIOYHUTh U
MOJKITIOYNTh BMECTO Hee HOByr0. Cama jke KaTyllka MOXeT HaXOIUThCS Ha CTOJie PSIOM C IJIaTON
MIpUEMHUKA.

Hacrpoiika Ha paguOCTaHIMIO B 3TOM CIIy4ae IMPOU3BOAUTCS MOACTPOCYHBIM KOHACHCATOPOM — CHadaJla
MpH TIOJTHOM BKJIIOYEHHM KATYIIKH, a 3aTeM IOclie KaKIOro MepeKitoueHus oTBojaa. He 3abbiBaiite o
(eppuTOBOM CTEpKHE: BBEJS €ro BHYTPh KapKaca, MOXKeTe JJOOUThCS Oolee MIaBHONH HACTPOHKH Ha Paano
CTaHIIUIO.

JETEKTOPHBII MIPUEMHUK-MAJIIOTKA

CoOpaB mepBblil JETEKTOPHBIH MPUEMHUK U MPOBENS ¢ HUM DKCIEPHUMEHTHI, BbI OETII0 MO3HAKOMHUIIKCH C
JericTBHEeM (eppUTOBOTO cTepxHs. V3roToBieH OH W3 Marepuana ¢ O4YeHb BBICOKUMH MAarHUTHBIMH
cBoiictBaMu. Takoil cTepxKeHb
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Puc. 27. Cxema IeTeKTOPHOTO PHEMHHUKA-MATIOTKH




Puc. 28. Jleranu neTeKTOPHOro NPUEMHHKA-MAIIOTKU!
a — NepeMEHHbII KOHIEHCATOp; 6 — MOCTOSIHHBIN KOH/ICHCATOP; 6 — MO/, & — KaTYIIKa HHIYKTUBHOCTH

Puc. 29. PacrionoxeHue aetaneil Ha MOHTAKHOMN
iaTe

MOXHO BCTPETUTH B JFOOOM MallorabapuTHOM TPaH3UCTOPHOM NpueMHUKe. OH MO3BOJSET 3HAYUTETHHO
COKpaTHTh pa3Mepbl KaTYIIKH WHIYKTHBHOCTH W B TO € BpeMs IOIYYUTh KATyIIKy Oojee BBICOKOTO
KavecTBa 10 CPABHEHUIO C OOBIYHOM ([a’ke HAMOTAHHOW TOJICTBIM MPOBOIOM, KaK 3TO OBbLIO B MOCIIEAHEM
IKCIIEPUMEHTE C JICTCKTOPHBIM MPUEMHUKOM), 0e3 cTepxHs. Bocnonb30BaBIIMCh (EPPUTOBBIM CTEPIKHEM,
MOXHO TOCTPOUTh MHWHHUATIOPHBIA JETEKTOPHBIA TPUEMHHUK, TO3BOJSIOMIMN TNPUHUMATh HECKOIBKO
BEIATENIbHBIX PAAUOCTAHIIMI (€CTECTBEHHO, C XOPOIIICH HApyKHOW aHTCHHOH U 3a3eMIICHHEM) .

Cxema JIeTEeKTOpHOI'O IPUEMHUKA-MAaJIOTKH MTpHUBeieHa Ha prc. 27. OHa TIOX0XKa Ha cXeMy TpeAbLIyIero
MPUEMHUKa, 32 HCKIIOUCHHWEM [BYX JleTaliell: KaTYIIKH WHAYKTHBHOCTH M KoHJeHcaTopa Cl. Psgom c
YCTIOBHBIM O0O3HAaYeHHWEM KaTyIIKH TIOSBHIACH TpsMas JIMHHUS, MPOBEJCHHAs BAOIb €€ BHUTKOB. Tak
0003Ha4Yar0T (EepPUTOBBIA CTEPKEHb, HA KOTOPOM HAMOTAHBI BHTKM KaTyImIKH. YTO ke Kacaercsi KOHJEH-
caTopa, TO OH MEPEMEHHON EMKOCTH, XOTSI MO)KHO HUCIOIB30BaTh H MOACTPO-CUHBIMH.

Jis  mocTpOMKM ASTOro MpHEMHHKA MPEXIE BCEro MPHOOPETHTE MallorabapUTHBIA IepeMEHHBIH
KOHJIeHCAaTOp. DTO MoXeT ObITh, Hampumep, kouaeHcarop KII-180 (puc. 28, @), MakcuMalibHas eMKOCTb
koroporo paBaa 180 n®, a munumansHas — 5 n®. Kougencarop C2 (puc. 28, 6) Bozpmute Tuma [IM-1,
K40I1-2, KGO-2 umu mpyroii emkocteio or 2000 go 6800 nd. duox (puc. 28, B) Takoii e, Kak H B
MPEABIIYIEM TPHEMHHUKE.

Karymiky unaykruBHocTd (pric. 28, 2) HamoTaiiTe Ha oTpe3ke heppu-TOBOro CTEPXKHs JUTHHOMH 0KojI0 35
MM. B mponaxke cTep)KHsS TaKOW JUTMHBI HET, MOTOMY HPUJCTCS B3SITh JAJIHMHHBIA CTEPIKEHb U OTIIOMHUTH OT
HEro HY>KHBIH oTpe3ok. Jlemator 3To Tak. OOepTHIBAIOT, CTEPIKEHb MaTeprell U 3a)KUMAIOT €ro B TUCKaX, TaK
9T00BI TOBEPX BBICTYIIAJA YACTh CTEPKHS HY)KHOW JUTHHBI. JloCTaTOYHO Teneph pe3Koro yaapa MOJIOTKOM 110
BBICTYIAIONICH YacTh, © OHA OTJIOMUTCS. OCTphIe Kpasi CTEP)KHS B MECTE CKOJIa CTAYMBAIOT HAITHMIIEHIUKOM.

OO6moTky (oHa 3aHMMaeT Ha crepHe okono 20 MM) HamoTaiTe mpoBogoM Mapku [19B wmu 191
muamerpoM 0,17 — 0,2 mMm. Beero nyxHO ynoxkuts 100 BuTkoB. Hauano oOMOTKM 3akpenuTe Ha CTEpiKHE
KJIeeM HJIM HECKOJbKUMH BUTKaMH MPOBOA, YIOKEHHBIME MOBEPX MEepBOro BuTka. CHavana HaMaTbIBaiTe
BUTOK K BUTKY Ha YKa3aHHOHW JUIMHE, a 3aTeM MPOAOIDKANTEe HAMOTKY TOBEpX BUTKOB IEPBOTO CJIOsI, HO YK-
Na/IbIBaliTe BUTKA BO3MOXKHO POBHEE W TUIOTHEe Jpyr K npyry. KoHenm oOMOTKH MOXHO 3aKpENuTh TaKKe
KJIeeM HJIM HeOOJBIINM KyCOYKOM JICHKOIIACTHIPSI.



Puc. 30. UsroToBneHne ckoGoK KpensneHusi eppuToBOro CTepPXKHS:

a — BCTaBNAIT MPOBOJIOKY B OTBEpPCTUA nnatbl; 6 — 3arnbaroT KOHLUbl NMPOBOJIOKA; 8 —
M3rn6aroT 3arHyTble KOHUbI NPOBOJIOKM B BUAe He3aMKHYTOro KosbLa

Puc. 31. BHeWwHUn BUg CMOHTUPOBAHHOW NiaTbl

Cnenyroumii 3Tan — wu3rotoBiaeHue miatel (puc. 29). BoipexbTe ee M3 reTWHAKca, TEKCTOMUTA WIIN
JPYroro M30JISIMOHHOr0 Marepuana. Kak u B mpenpiayieM npueMHUKE, YCTAHOBUTE Ha TUIATe MOHTaXHbIC
HIMUIBKA — WX JIODKHO ObITh uerhipe. CTepiKeHb KATYIIKK 3aKpelHuTe Ha IUiaTe MEXKIY JBYX CKOOOK,
M3rOTOBJICHHBIX M3 ToJCTOi mpoBosoku (puc. 30). [lepeMeHHbBIH KOHIACHCATOP MPHKPEIUTE K IJIaTe ABYMSI
BUHTaMH, MPOIMYIICHHBIMH Y€pe3 OTBEPCTHS B IIATE CHHU3Y.

Jeranu npunasiiTe K MMUIbKaM, Kak Ioka3aHo Ha puc. 29 u 31.

YToObl MPUEMHHUK MMeJ 3aKOHUCHHBIN BH/I, IOJyMaiiTe 00 H3rOTOBJICHHH €ro Kopiyca. OT0 MOXKET ObITb,
Hanpumep, mkaryiaka (puc. 32) pasmepom 45X60X X20 MM, ckiieeHHas U3 TOHKOTO OPrCTEKIa WK (haHepH.
OcHOBaHME IIKATYJIKH JIy4IlIe CIelaTh CbEMHBIM B BHC KPBIIIKH, TOTAA JIErKO OyJIeT BCTaBUTh BHYTPb
MIKATYJIKK TUIATy U COSMUHHUTH €€ C THE3[JaMH M pa3beMoM (ITH [eTald YCTAaHOBUTE Ha OOKOBBIX CTEHKaX
mKaTysiku). CoeMMHUTENbHBIC TPOBOIHUKK B ATOM CJIydae BO3bMHTE TaKOH )K€ TONIIMHBI, YTO M IIMHIIbKH,
— 9T0 U30aBUT OT HEOOXOJMMOCTH KPEIIUTh IIATy K KOPITyCY.

Puc. 32. BHelwHuin BUA AEeTEKTOPHOrO NpUeMHUKa-ManioTKu

YcraHoBHTE TUIATy TakK, YTOOBI OCh TEPEMEHHOIO KOHJEHcCATopa IMPOIlIa Yepe3 OTBEpPCTHE B BepXHEH
cTeHke Koprmyca. Ha ocu 3akpenurte pydky HacTpoiiku (OHa BXOAMT B KOMIUIEKT KoHmeHcatopa KIT-180)
BUHTOM C IIOTalHOM T'OJIOBKOM.

[MpuemHHK Hana)XuBaHUs HE TPEOYET U TOTOB K paboTe cpasy Mmocie MOJAKIIOYCHUST aHTCHHBI, 3a3eMIICHUS
W TOJOBHBIX TenedoHOB. XOTS C MPHUBEICHHBIMU JaHHBIMH KaTyIIKH TMPUEMHUK paboTaer B JHamna3oHe
cpennux BomH (500 — 300 M), ero HETpyAHO MEPECTPOMTH HA UTMHHOBOJHOBBIN Auamna3oH. J[jis »Toro
HamoTakTe Ha crepxens (eppura (Ha mmmuae 20 mm) 250 — 300 BurkoB mpoeoma I19B wmmm IIDJI
muamerpom 0,17 — 0,2 mm.

JIBYXJIUATIA3OHHBIN JETEKTOPHbIY IPUEMHUK



Crnenyromias KOHCTPYKIMS — JICTCKTOPHBIA IPHUEMHHUK, paOOTalIIMiA B JBYX JUala30HaXx:
CPEIHEBOIHOBOM U JJIMHHOBOMHOBOM. Ero cxema mokaszana Ha puc. 33. Bel BuanTe Ha Hell HOBOE YCIOBHOE
o0o3HaueHue — rmnepekinrouaresib S1,. OH COCTOMT M3 IMOABHIKHOIO KOHTAKTa, 0003HAYCHHOrO JIMHHOMN
JIMHUEN C TMepeceKkarollel ee KOPOTKOW 4YepTOuKOl, M JBYX HenoABWXKHBIX. [lokazaHHOe Ha cxeme
I/I306pa)KeHI/Ie O3Ha4YacT COCAMHCHUEC B I[aHHBIﬁ MOMCHT ITOABMXKHOI'O KOHTaKTa C BEPXHUM HCIIOABUKHBIM
KOHTaKTOM, K KOTOPOMY TIOAKITIOYEH OTBOJI KAaTYIIKH. DTO OJHO U3 UCXOJHBIX MOJOKEHHUH MepeKIoyaTes.

Ecmm pydky mnepekirodaTensi YCTaHOBUTh B JpPYroe MNOJOKCHUE, TOABIKHBIH KOHTAKT OKa)eTcs
COCIMHCHHBIM C HMXHUM HCIOABUXXHBIM KOHTAaKTOM, K KOTOPOMY IMOAXOAWT MPOBOA OT BBIBOJA KAaTYIIKH.
Takum 00pa3oM, mepekIodaTeNieM MOXKHO MOOYEpeqHO MOJKIIoYaTh K MepeMeHHOMY KoHaeHcaTopy C1
m00 YacTh BUTKOB KaTyIIKH, JHOO BCIO KaTylIKy. B mepBom ciydae mpueMHHK Oyzaer paboraTh B
muamasone cpeqaux BoaH (600 — 200 M), Bo BTOpoM — B auama3oHe MIMHHBIX BoaH (2000 — 700 m).
HacrtpanBaror npueMHHK B TOM U B APYrOM JHara3oHe H3MEHEHHEM eMKOCTH MEePEMEHHOr0 KOHACHCcaTopa.
OcranpHble Jc€Talin NpHUEMHHUKAa BaM YXE H3BCCTHBI. Kak u B Npeabl AyminX MNpUEMHUKAX, aHTCHHY
MOJKITIOYArOT K THe3y Xl, 3a3eMieHne — K THe3y X2, TONOBHbIE Telle(OHbI BKITIOYAIOT B PO3ETKY X3.

Aan0aonnan

g,w:ﬁ=m~5=w =
A g e

(1

Puc. 34. Aetanu AByXAnanasoHHOro AeTeKTOPHOro npueMHuKa:
a — KaTyuwkKa MHOYKTUBHOCTMU, 60— nepeknw4yarTesnib AMana3oHOB, 6 — TyM6nep; e — HepeMeHHblﬁ
KOHOeHcaTop

Kakne nonamo0sTest neranu Uit 5TOi KOHCTpYKIHU? B mepByro odepenp Karyiika WHAyKTHBHOCTH L1
(puc. 34, a). Hamoraiite ee Ha (GeppHTOBEIi CTep:KeHb AuaMerpoM 8 MM u muHoi 140 MM (Takue cTep)KHH
Yalie BCEro MCMob3ylT B KAPMaHHbBIX MpueMHHKax). OoMoTky u3 220 BUTKOB mpoBoaa Mapku [19B wu
MI3J1 nuamerpom 0,17 — 0,2 MM pacronaratroT MpuMepHO nocepeanHe crepxkHs. OTBoJ clenaiTe B BHIE
nern oT 60-ro BUTKa, CUUTast OT BEPXHETO 0 CXeMe BbIBOJa (AHTEHHOT'0).

Crenyromas jeranp — MepeKiIiovyareib TUama3oHoB. Y I00HO MPUMEHUTH JIBUKKOBBIA MEPEKIIIOYATENb
oT KapMaHHoro npuemunka (puc. 34, 6). B HeM I1eCTh OMMHAKOBBIX CEKI[HH — IO TPH ¢ KaKI0H CTOPOHBI
KopIyca, HO MCIIONIb30BaTh MPHUJETCS JIUIL OAHY W3 HUX. Ha pyuke mepekmoyarens HaHeceHbl OYkBbI C 1
JI, o3HauarommMe COOTBETCTBEHHO CpEJHWE W JJIMHHBIC BOJHBI. [l0 HUM JIETKO KOHTPOJIMPOBATH B
JaybHeleM pabouuii nuama3oH MpHEMHHKA. Eciy Takoro mepexmiouaTenss y Bac HET, HUCIONb3yWTe
nepeksrouaTens Tuna tymonep (prc. 34, B) Ha JiBa MOJOKEHHUS,

[lepemeHHBIN KOHAECHCATOP TAaKOTO K€ THIIA, YTO W B MaslorabapuTHOM TPaH3UCTOPHOM INPHEMHHUKE
«Cenra» (puc. 34, 2). OH COCTOHUT U3 IBYX CEKIHi, MIMEIOLIUX OOIIYI0 Py4YKY HACTPOWKU. EMKOCTh KaXKIoi
CEKIIMU MOXET U3MEHAThCs TpH BpatieHuu pydku Of 5 no 270 nd. B npueMHUKe UCIIONB3YETCsI TOIBKO OHA
cexmus. Ilomoiimer, KOHEUHO, W APYroil KOHACHCATOP — CIBOCHHBIN, Kak y «Cenru», Wi OJUHAPHBIM.
Baxno, 4T00bI OH OBUT MasiorabapUTHBIN U €0 MaKCHMaIbHAs eMKOCTh rpeBbimana 250 nd.

OcranbHble aeranu (quon, kougeHcatop C2, TOMOBHbIE Tened)OHBI, THE3Ma U Pa3beM) MOTYT OBITh TaKHe
e, 4TO U B MPEIbIAYIINX MTPHEMHHUKAX.



ITomoOpaB Bce aeraiu, pa3MecTuTe MX Ha MOHTakHod tuiare (puc. 35). DeppuTOBBI CTEpiKEHB C
O00OMOTKO# YKpemuTe Ha IUIaTe C TTOMOIIBI0 MPOBOIIOYHBIX CKOOOK, KOTOpPbIC H3OTOBHTE U YCTAHOBHTE TaK,
Kak 3T0 OBbUIO CHIENaHO B MPUEMHHKe-MatoTKe. [ KperieHus: mepeMEeHHOro0 KOH/ICHCATOpa BBIPSKBTE U3
AJFOMHUHHS WM KecTd Toiuuor 0,8 — 1 MM 1Be CKOOKM M IIPUBHHTUTE C UX IMOMOIIbIO KOHJIEHCATOP K
wiaTe. 1o, KOHEYHO, KacaeTcsi KOHIeHcaTopa oT paauonpueMuuka «Cenra». Ecnu xke Oyaer KoHaeHcaTop
JPYTOil KOHCTPYKIMH, CIIOCO0 KPEIUICHHS IPHIETCS TPUIyMaTh CAMOMY.
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Puc. 35. MoHTaxHas nnata AByxAuana3oHHOro MpUeMHUKa: a — pacnorioxeHue getanen; 6 —
BHELUHWUA BUA CMOHTUPOBAHHOM NNaThbl

JIBHIKKOBBIH TEPEKIIF0YaTeh OOBIMHO B MIPOMBIIUICHHBIX, IPUEMHHUKAX BIIAMBAIOT B IJIATY IPUEMHHKA, U
MOATOMY OH HE COJCPIKUT KaKUX-THOO KPEeKHBIX MPUCIIOCOOICHHUIT. 31ech MoCcTynuTe TaK. [IpocBepiauTe B
KOpITyCe TIePEKIIF0YaTelisi y CaMbIX KpaeB OTBEPCTHUS TUAMETPOM 3 MM U uepe3 HUX MPUBEPHHUTE MEpPEeKIToYa-
TeJb K TUIATe BUHTAMH C Taiikamu.

Eciu e BMeCTO JBHIKKOBOT'O TEPEKITIoYaTelis MPUMEHEH TyMOIIep, 3aKpeIuTe ero Ha IiaTe ¢ MOMOIIbI0
METAJUTMYECKON CTOWKU-YTOJIKa TakK, 4TOObI pydKa MepekiovaTess Oblia cOOKY, KaK U MPH UCIOIb30BAHUH
JIBIDKKOBOT'O TIEPEKITFOYATEIIS.

Tenepb yCTaHOBUTE Ha IJIATE MOHTAKHbBIC MIMUIBKY (6 IIT.) — 3TO BBI YK€ HAYYHUIIUCH [eaTh, COOMpast
MPEIBIAYIIHE KOHCTPYKIHH.

MoxHO mpHucTynath K MoHTaxy. CHauana OpUMasidTe K I[IMHJIbKAM BBIBOJBI M OTBOJ KAaTYIIKH,
CMOHTHPYHTE MO U MOCTOSHHBII KOH/ICHCATOp, a 3aTEeM BBIMOIHUTE OCTAIbHBIC COCIMHEHHUS, TTOKa3aHHBIC
Ha puc. 35, rOJIbIM MOHTAXKHBIM TIPOBOJOM U TIPOBOJOM B TIOJIMBHHUIIXIIOPUIHON H30JISIINH.

[Tpu MOHTaXe ABUKKOBOTO MEPEKIFOUYATENsI MOI'YT BOSHUKHYTh HEKOTOPBIC 3aTPYIHEHUsI, TIOCKOJIbKY Ha
HEeM He 0003HaYeHbI BHIBOIbI MOJBIYKHOTO U HEMOBIKHOTO KOHTAKTOB. [109TOMY moctapaemcsi 00bSICHHUTS,
KakKk UX pa3iu4yuTh. [loCMOTpHTE BHUMATEIBHO, KaK TPH MEPEMEIICHUN PYUYKH TEPEKIIoYaTeNs B KpaiHue
MOJIOXKEHUST BEIAYT ce0si YKpEIUICHHbIC Ha Hel IMUPOKUE MocepeOpeHHbIC IUIACTUHBI — BO3BMHUTE JUIS
npuMepa OJIHY CEKIHI0. B 0JIHOM MONOKEHUH TUIACTHHA COSAMHSIET MEXy COOO0il IBa KOHTAKTa M B JPYrOM
MOJIOKEHUH — CTOJIBKO JKe. TOT KOHTAaKT, KOTOPOro MJIACTHHA KacaeTcsi B 000MX MONIOKEHHSIX, U OyIeT MmoI-
BH)KHBIM — €r'0 CIIEIyeT COCAMHUTh MOHTa)KHBIM MPOBOJOM C HH)KHHM TI0 CXEME BBIBOJIOM KOHJICHCATOPA
C1 (unmu C2). KoHTaKT K€, ¢ KOTOPhIM IIJIACTHHA COEAMHSIACH B JICBOM I10 pUC. 34, 6 MOMOXKEHUN PYUKH
HepeKIIFoYaTeNs, HaJ0 COSIMHNUTD C BBIBOJOM KAaTYIIKH, @ OCTABIIMUACS KOHTAKT — C OTBOJAOM OT Hee. BoT
Terepb, HAaBEPHOE, BBl HE OIMIMOETECh PU MOHTAXKE TIEPEKITFOYATEIS.



A Kak MpaBUIIBHO CMOHTHPOBATH TyMOJIep? 31ech HY)KHO COSTMHUTD MEXK]y COOOH JIBa BEPXHUX BHIBOJIA
W TPUHSTH, YTO 3TO BBIBOJ TOJABIKHOTO KOHTakTa. OCTaBIIMecs HIKHHE BBIBOJBI CIEMYET MOAKIIOYNTH
OJIMH K BBIBOJY KaTYILIKH, IPYTOil — K ee 0TBOAY (3TO BUAHO U3 pHc. 34, B).

CMoHTHpOBaHHas TUIaTa Moka3aHa Ha puc. 35, 6. Ho cOOpky mpueMHWKa Ha 3TOM HENb3sl CUUTATH
3akoHUEHHOMU. [1naTy Hy»KHO YCTaHOBHTH B KOPITyCe, BHEITHUI BHJ] KOTOPOTO MOXKET OBITh pa3paboTaH BaMu
camocrosaTenbHo. [ mpuMepa Ha prc. 36 OKa3aH OJMH U3 BO3MOXKHBIX BapUaHTOB Kopiyca. Marepuaiom
JUISL HETO MOXKET OBITh oprcrexino win ¢anepa. CTEHKH KopIryca COSIMHHUTE MEXKAY COOOH KieeM Win
nrypynaMu. HuxKHSISL cTeHKa TOTKHA OBITh ChEMHOM.

T S5

-

Puc. 36. BHewHWn BMA ABYyXAWANa3oOHHOro AETEKTOPHOro NpUEMHUKa MU NOAKIMIOYEHUEe ero K
MarHUTooHy

[Inaty ykpenute B KOpIyce ¢ MOMOIIBIO CTOCK, MPHUKIECHHBIX K Y3KHM OOKOBBIM CTEHKaM TakK, YTOOBI
OCh IIEPEMEHHOr0 KOHJEHCAaTOpa BBIXOJAWJA YEpE3 OTBEPCTHUE B BEPXHEH CTEHKE, a PydyKa NEpeKIroYaTens
BOIIUIA B TpOpe3b B OOKOBOW CTeHke (mmpuHa mpope3su 6 mM, maauHa 16 mm). Po3erky moj rojgoBHbIE
TenedOHBI MPUKPEIUTE K JUTMHHON OOKOBO# CTEHKE, THE3/1a aHTEHHBI U 3a3eMJICHUS — K Y3KOM.

[lepen kpenyieHneM IUIATHl MpUNASITe MEXKIY THE3AAMHU, PO3ETKOM M COOTBETCTBYIOIIMMHU IIMIJIBKAMU
npoBogHuku aimuHod 70 — 100 MM M3 MHOTOXXHUJIBHOIO T'MOKOI'O MOHTa)XHOTO mpoBoja. K mimmibkam
MIPOBOIHUKH MOAMANBAIOT CHU3Y TIIAThI.

HanaxuBanusi mpueMHUK He TpeOYyeT W, eI B MOHTa)Ke He OBbUIO JOMYIIEHO OMMOOK, TOTOB K pabore
Cpa3y mocjie MOAKIIOUEHUS K HeMy Hapy)KHOW aHTEHHBI W 3a3eMyieHus. [Ijis oOierdyeHus HAacTPOMKH Ha
PaIuOCTaHIIMM PEKOMEHIYETCS YCTAaHOBUTHh Ha KOPILycE NPUEMHHUKA y PYUYKU MEPEMEHHOr0 KOHJEHcaTopa
KAy W3 JBYX IOJYyOKPY)KHOCTE€M — oOfHa [Uisl CpPEIHEBOJHOBOIO Jualla3oHa, Jpyras — s
JUIMHHOBOJHOBOr0. Ha pydke HacTpOHKHM Hajg0 HaHECTH PUCKY WIM CTpelKy. Ha momyokpyKHOCTSIX 3aTeM
ClIelyeT MPOCTaBUTh TOYKH, COOTBETCTBYIOIME IIPOCITYIIMBAEMBIM Ha IPUEMHHUKE PAJUOCTAHLIUSIM.

Urak, Bbl TO3HAKOMUIIKCH C JIETEKTOPHBIMH TPUEMHHKAMU. B 3aKimioueHrne HECKOIBKO CIIOB 00 OJJHOM HX
ucnonb3oBannu. Ecmu y Bac ecth MarHuTo(oH, Jr000H M3 OINUCAHHBIX MPHEMHHKOB MOXET CTaTh
pPaguONPUCTAaBKOH K HEMY M IIO3BOJIAT HE TOJIBKO MpPOCIYyIIMBATh pajuolleperayd, HO M 3aIMChIBATH
Hanbosnee WHTepecHble. Mg 3TOro BMECTO TOJOBHBIX TeNepOHOB K TPUEMHUKY HAIO TOAKIIOYUTH
MarHuTOGOHHBIN IHYP, MPEAHA3HAYEHHBIN JUTS 3allMCH OT 3BYKOCHHMATENS MPOUTPBIBATENS, — Ha KOHIIE
Takoro mHypa nse BuikH. [1IHyp Bkitoyaercs B MaruuTodoH B THe310 «Mukpodon». Teneps MarunTodox
Oy/IeT UCIONB30BaThCS KaK YyBCTBUTENBHBIH yCHIINTENb 3ByKa. Bo MHOTHX ciiydasx mpueM OnH3IIeKanimx
PaauOCTaHIIMM CTAaHET BO3MOXHBIM JaXKe HA OTPE30K MPOBOJA METPOBOM JUIMHBI, BCTABJICHHBIM B aHTEHHOE
THE3/I0 MPHEMHHUKA, IpPUYeM MOXHO OOOHTHCH Oe3 3asemiieHus. OaHaKO C Hapy)KHOH aHTEHHOH H
3a3eMJICHHEM Ha JIETEKTOPHOM NMPHEMHUKE MOKHO MPOCIYIIATh 3HAYUTEIBHO OOIbIIee YHCIIO YAATCHHBIX
paanocTaHnuii. ['pOMKOCT 3ByKa M €ro TeMOp peryiupyroTcs pydkaMu Maruutodona. Ecinu 3amerure, 4to
3ByK HCKa)XCH, MOJKIIOYUTE MEXIy THE3IaMH pazbeMa MNpUeMHHKa (MM MEXIy BHJIKAMHU IIHypa
MaruHuTo(oHa) MOCTOSHHBIN pe3uctop conpoTuBieHrneM 30 — 100 kOM J1r000# MOIITHOCTH.

T'masa 11

PAJIMOINIPUEMHUKHU HA TPAH3UCTOPAX



Cobupast AeTeKTOpHbIC TPUEMHHKH W MPOBOJS C HUMH KCIIEPUMEHTBI, Bbl YOCIMIHNChH, YTO TPOMKOCTh
3By4aHUsd MX OrpaHWY€Ha U TOBBICUTH €€ CYIECTBEHHO HE yJaeTcs AaKe C O4YEHb XOpOolleld Hapy:KHOU
AHTCHHOM. A BOT KCIIOJIb30BaHHWE HEOOJBIION paanomeTaii — TPaH3HCTOpa, 00JIaaaroIiero-CBoiCTBaMU
YCUJIMBATh CHUTHAJ B JCCATKH M COTHHU pa3, CYLIECTBEHHO MeHseT feio. [loTpebisier e TpaH3UCTOp COBCEM
HEMHOT'0 SHEPIHH U CIIOCOOCH paboTaTh JaXke MPH HAMpshHKeHHH okoio 1 B.

BsI yxe 3Haere, 4TO y TpaH3MCTOpa TPU BBIBOJA: 0a3a, SMUTTEP M KOJJICKTOP. B GONBIIMHCTBE CliydacB
BXOJIHOW CHTHAJ TOAaloT Ha 0a3y, a YCHJICHHBIH CHHUMAIOT ¢ Kojuiektopa. Ho mHorna ObiBaeT HEOOXOAMMO
CHMMAaTh CHUTHAJI C SMHUTTEpPA, KaK 3TO CICIAHO, HAPUMEpP, B HUXKEOMUChIBAEMOM MpueMHuKe. [TonpodyiiTe
clienaTh NpOCTEHINNE PaAnONPUEMHIKH Ha TPAH3HCTOpaX.

JETEKTOPHO-TPAH3UCTOPHBIH NPUEMHUK

Cxema ero mnpuBeneHa Ha puc. 37. Bbl BUOuTE BXOAHOH KoneOaTENbHBIM KOHTYpP, M3BECTHBIH I10
MpeabIayIeid padoTe ¢ JCTEKTOPHBIM NMPHUEMHUKOM, — OH COCTOMT W3 KaTyIIKd HHIYKTHBHOCTH L1 u
nepeMeHHoro kouaeHcaropa Cl. A mamee ciemyeT Kackaa Ha TpaHsucrope V1, mOIKIIOYEHHBIH
napauieibHO KoJiedaTeIbHOMY KOHTYpY. Mexy 0a30i TpaH3uCTOpa M KOJUIEKTOPOM MOMEIIEH PE3UCTOp —
4epe3 ATOT PE3UCTOP Ha 0a3y MoAaeTcs: HalpsDKEHUE CMEIEHHs, He00X0MuMoe sl paboThl TpaH3ucTopa. B
LIEMH SMUTTEPa TPAH3KUCTOpPaA BKIFOUEHBI KOHIeHcaTOp C2 U rojioBHbIe TenedoHbl S1 — ¢ 3TUMHU JeTaIIMU
BBI YK€ 3HaKoMbI. [IuTaHue Ha TPAaH3UCTOPHBIN KacKaJ IoJaeTcs Yyepe3 BhIkaouarens Sl.

[Touemy e NMPUEMHUK Ha3bIBACTCS JCTEKTOPHO-TPAH3UCTOPHBIM? OOBICHSAETCS 3TO TEM, YTO MPH
BBIKJIFOYCHHOM THTaHWUHM YYacTOK 0aza — JMHUTTEpP TpaH3UCTOpa paboTaeT Kak OOBIYHBIA THOA W BCS
KOHCTPYKIIHS TIpEBpaIacTcs B YK€ U3BECTHBIN NEeTEKTOPHBIN nprueMHHK. Korga ske Ha TpaH3UCTOp MOIaHO
MUTaHWE, OH HAYMHAET HE TOJBKO JETEKTHPOBAaTh, HO U YCUIMBATh 3BYKOBBIC KojcOaHus, Ojaromaps yemMy
TPOMKOCTH TIepeIaui BO3pacTaer.

HacrpauBaroT nmpueMHIK Ha PaJHOCTaHIINH IO-TIPSKHEMY TepeMeHHBIM KoHaeHcatopoM Cl. AHTEHHY
BKJIIOUAIOT B THe3/0 Xl, a 3a3emMiieHue B THE30 X2.

Todegmolen  ffledod mparsgsmiom |
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Puc. 37. Cxema 4eTEeKTOPHO-TPAH3UCTOPHOIro NPUMEeMHUKa
Puc. 38. PacnonoxeHue getanei 4eTeKTOPHO-TPAH3UCTOPHOIO NPMEeMHUKa Ha MOHTa)XXHOM nnare

A Temepb o0 Jeransx mNpueMHHKAa. Ha cxeMe BbI BCTPETHIIM Cpa3y HECKOJIbKO HOBBIX YCIOBHBIX
ob6o3Havenuii: pesucrop R1, tpanzucrop V1, Beikmodarens Sl u ucrounuk nutanust GBLl. Bayrtpu o6o-
3HA4YCHUS PE3UCTOpa NMPOBEJCHA BepTUKaJIbHAs YepPTOUYKa — 3TO yKas3aTellb MOIIHOCTH. B jpaHHOM cityuae
ona paHa 0,5 Bt. Ecnu ueprouka HakimoHHas — MoIHOCTh pesuctopa 0,25 BT, mpu ABYX HaKIOHHBIX
geproukax — 0,125 Br. Jlns Hamero mpueMHHMKa ToHamooutcest pesuctop MIIT-0,5 (moxuo MJIT-0,25 u
nmaxke MJIT-0,125). Yem MeHbIe MOIIHOCTH PE3UCTOPA, TEM MEHBIIE €ro rabapuThl M COOTBETCTBEHHO
TOJIIHA BBIBOJIOB. [1asiTh TOHKHE POBOIOYKH BEIBOJIOB 0€3 MPUBBIYKH JIOBOJIILHO TPYAHO, TOITOMY JIyUIlle



B35Th 0OJIee MOIIHBIN PE3UCTOP C TOJICTHIMHU BBIBOAAMH (3TO U ecTh pesuctop MJIT-0,5).

Tpausuctop sydiie B3sth tumna 114166 (moxuo 11401-11403, 11422), Ho ¢ ko3 duimenToM nepenadn
toka or 60 mo 100. O ToM, Kak H3MEPUTh 3TOT KOI(PGHUIIMEHT Yy TPaH3UCTOpa C IMOMOIILIO aBOMETPA,
paccka3bpIBAIOCH B TUIaBe |.

HcrounnkoM nuTaHust MOKeT ObITh OaTtapesi, Hanpumep «Kpona», HanpsbkerneM 9 B mim snement Gl
(ou mokasan Ha puc. 39) HanpsukenreMm 1,5 B (manpumep, snement tuma 316, 332, 343, 373). Brikimodarens
Sl — Tymbnep ninm qpyroi.

Konnencarop C1 — KII-180 umm apyroit manorabapuTHBIHN epeMEHHBIH KOHIEHCATOP ¢ MaKCUMAaJIbHON
emkocThio He MeHee 180 n®d. Ecnm, Hanpumep, MpUMEHUTHh KOHIEHCATOP OT paauonpueMHuka «Cenra»,
JIMANa30H TPHUEMHUKA PACIIMPHUTCSA B CTOPOHY OoJiee JUTMHHBIX BOJIH, MOCKOJBKY MaKCHMajbHAas €MKOCTh
aToro konaeHcatopa pasHa 270 n®. Konnencatop C2 tuna BMT-2 unu apyroro Tumna, eMKOCTb €0 MOXKET
051TE oT 3300 10 9100 nd.

T'onosueie Tenedonsl Bl Truna TOH-1, TOH-2 wim mio0bie Apyrre BBICOKOOMHBIC.

AMTTERAT

Puc. 39. BHewHun Bug CMOHTMpOBaHHOﬁ nnatbl U ee coeauHeHMe C OCTalbHbIMU AeTandaMu
npneMHUKa

Karymky L1 namoraiite mposonom [13J1 nnu [I19B muamerpom 0,15 — 0,2 MM Ha eppUTOBOM CTEpKHE
muamerpoM 8 MM u juHON 40 — 50 MM (Kak MOMy4YHTh TAKOH CTEpXKEHb W3 Oojiee UTHHHOTO, BBl yiKe
3HAeTe U3 OMMCAHUM IETEKTOPHBIX IIPHEMHHUKOB). BCero Hy:KHO yI0KHTEH Ha cTepskeHs 80 BUTKOB, HAMOTKA
— BUTOK K BHUTKY. C TakoW KaTyIIKOM W YKa3aHHBIM Ha CXEME IIEPEMEHHBIM KOHIECHCATOPOM MPHEMHHUK
Oymer paboraTh B IuanazoHe cpemuux BoiaH (mpumepro ot 250 g0 600 m).

Karymky vHIyKTUBHOCTH, TIEpEMEHHBIH KOHJIEHCATOP M HECKOJIBKO APYTUX JeTajedl CMOHTHUPYHTE Ha
wiate (puc. 38) u3 U30JSIMHOHHOro Marepuasa (reTHHaKe, TeKCTOINT, KapToH, (haHepa). KaTyiky 3akpenure
B CTOHKax W3 MPOBOJOKH, KaK 3TO OBLJIO cIeNnaHo Nmpu cOOpKe JETEKTOPHOrO NMPHEMHHKA, a TepeMeHHBIH
KOHJIEHCATOP TPHUKPENUTEe K IUlaTe BMHTaAMH (MM B KpaliHeM ciydae TpuKIeHTe ero K ruiare). Jis
MOJNAaWKN BBIBOJOB J€Tajeil YCTAaHOBUTE HA IUIATE MOHTAXHbIE CTOMKU-IINWIBKA W3 TOJCTOM JIY>KEHOU
MEJIHOM MPOBOJIOKH.

TpaH3ucrop mpuIanBaiitTe mocie Toro, Kak OyAyT MpUNasHbl BCe ocTajbHbIe neTanu. CaMmoe TiaaBHOe —
HE MepenyTaTh €ro BBIBOABI, MHAauYe MPUEMHUK He Oyner paborarh. OnpeneiauTh BBIBOIBI HETPYIHO.
[TocMoTpHUTE HAa TPAH3UCTOP CBEPXY — BBI YBUAUTE Ha ero OOPTHKE I[BETHYIO TOUKY-METKY. BeIBO psiaoM ¢
METKON — 3TO BBIBOJI AMUTTEpA. PAIOM C .HUM — BBIBOJ KOJUIEKTOpPA, @ OCTaBLIMKCS KpalHUA BBIBOJ —
0as3bl.

Teneps mepeBEpPHUTE TPAH3UCTOP ILISAIKOW BHM3, M30THUTE MHMHIICTOM €r0 BBIBOJBI, YKOPOTUTE HX
KycadyKaMH HacTOJIbKO, 4TOObI OHM BBICTYMaau Haja TpaH3ucTopoM Ha 10 — 15 MM, M COrHHMTE KOHIIBI
BBIBOJIOB KOJICUKOM. DTH KOJICUKH U MPHUITANBAIOT K MOHTaKHBIM cToMKaM. Ho U 371€ch, Kak U B JTaJIbHEHIIIEM
MpH TOANANHKE BHIBOAOB TPAaH3HCTOPOB, KEIATENBFHO COONIOAATh OMNPEACICHHYIO IOCIEN0BATEIbHOCTD.
[NepBBIM pUTIAKBAIOT BBIBOJ 0a3bl, 3aTEM IMUTTEPA U B IMOCIICIHIOI OYepe/lb KOJUIEKTOpPA.

CMOHTHpPOBAB JIeTaJId Ha IUIaTe, yOeauTech B pab0TOCIIOCOOHOCTH ITPUEMHUKA. J1Jis 3TOro MOACOSAUHUTE
K CTOWKaM IUIaThl Hemoctaromme naerand (puc. 39) M MOAKIIOYMTE aHTEHHY M 3a3emieHue. [lpu
Pa30OMKHYTBIX KOHTAKTaX BBIKIOYATENs (MCTOYHHK THTAaHWS HE IOAKIIOUEH) HACTPOHTE NPHEMHHK
MepeMEHHBIM KOHJICHCATOPOM Ha KaKylH-HUOYb paJHOCTaHIIUIO.

Teneps MOACOCTUHUTE HMCTOYHUK MHTAHUSI — TPOMKOCTh 3ByKa B TenedoHaxX JO/KHA BO3PACTH B
HECKOJIbKO pa3. Ecimu 3Toro He mpoMCXOJWT, MPOBEPhTE MPABUIBHOCTh MOAKIIOUECHHUS dJIeMEHTa — MpH
00paTHOM MONISIPHOCTH TIO0 CPAaBHEHUIO C YKAa3aHHOM Ha cXxeMe TpaH3UCTop paboTath He Oynet. Jlydine Bcero



B OTOM CJiyd4ac U3MEPUTH HANIPSOKCHHUE MCXKAY KOJUICKTOPOM TpaH3HMCTOPAa U IIFOCOBBIM ITPOBOJOM IMUTAHHUA
(HI/I)KHI/IC 10 CXEME€ BBIBOJIbI KOHJCHCATOpa C2mu TCJIC(I)OHOB, KOTOPBIC COCANHECHBI C IIJIFOCOBBIM BBLIBOAOM
HCTOYHHKA HI/IT&HI/IS[). HpI/I 3aMKHYTBIX KOHTAKTaXx BBIKIIIOYATCIA HAIIPSXKCHUE JTOKHO GBITB, €CTCCTBCHHO,
15B.

Puc. 40. BHelwHWiA BUA AETEKTOPHO-TPAH3MC-TOPHOIrO NpUeMHUKa

ITociie ycTpaHeHMs HENONAAKU Cpa3y K€ IPOBEPHTE, CKOJBKO CTAHIMN NPUHUMAET NPUEMHUK IpU
IIOJIHOM IIOBOPOTE pYydYKHM HACTPOMKHM MEPEMEHHOro KoHjaeHcartopa. Eciau kakasf-TO  CTaHLIUSA
MPOCIYIINBAETCS B OJHOM M3 KpallHUX ITOJIO)KEHUM PYy4KH, H3MEHUTE YUCIIO BUTKOB KATYLIKH, BKJIIOUUTE
IIOCJIEIOBATEIBHO C AHTEHHOW IOCTOSIHHBIA KOHJIEHCATOp WM IOJKIIOYUTE IapajuleIbHO NEPEMEHHOMY
KOHJ/ICHCATOPY TOCTOSIHHBIN (EMKOCTh €ro Hajo momodparh Tak, 4TOObI OOECIEYHTh YBEPEHHBINH MPHEM
CTaHIIMH B TIOJIOKCHUH PYUYKH ITEPEMEHHOI0 KOHICHCATOpa BOIM3U OT TPAHUIIBI €ro0 HACTPOHKH).

HagepHoe, y Bac BO3HUKaeT BOMPOC, KaK e MPaBHILHO BBIOPATh TOT WM MHOW CHOCOO HaJa>KUBaHUS
HAIIIEro MPHEMHOr0 yCTpoicTBa. HyKHO MCXOmUTh M3 cleayromiero. B kpaiinem (o wacoBoit crpenke)
MOJIOKEHUM PYUYKHU IIEPEMEHHOIO KOHJEHCATOPa EMKOCTh €r0 MUHUMaJIbHA. ECM CTaHIMS NPOCIIyIMBAETCS
IIPY TAKOM IIOJIOKEHUU PYYKH, HAJ0 WIM OTMOTAaTh OT KaTyIIKHA HECKOJIBKO BUTKOB IIPOBOJA, WM BKIIOUUTH
MOCIIEIOBATEIIHHO C AaHTCHHOM MOCTOSHHBII KOHIeHCaTOp (KaK 3TO BBI YKE J€Iajll B ONbITaX C ICTEKTOPHBIM
npueMHUKoM). [Ipu Apyrom kpaiHeM MONOKEHUH KOHCHCATOPa eMKOCTh €ro MaKCMMalbHast. [1oaTomy, aist
TOr0 YTOOBI CMECTUTHh HACTPOHKY NMPHUEMHUKA, HYXKHO J00aBUTh K KaTYIIKE HECKOJIHKO BUTKOB WJIHM TOJ-
KJIFOUNTH NapajuIeNIbHO IEPEMEHHOMY KOH/IEHCATOPY NOCTOSIHHBII.

[Tocne Takoii MPOBEPKH M TIOACTPOMKH MOKHO YKPENUTh IUIATy B KOPITyce MOAXOASAIINX pa3mMepoB (pHc.
40). Ha GOKOBBIX CTEHKaX KOPITyca YCTAHOBUTE 'HE3/a VIS TIOAKITIOUCHUS aHTCHHBI M 3a3EMIICHUS U pa3beM
MOJ] BHJIKY TOJIOBHBIX TeleOHOB. VICTOUHUK MHUTaHUS MPHUKPENHUTE METATHUECKON CKOOKOH K OOKOBOI
CTEHKE KOpIlyca ¢ BHYTPEHHEH CTOPOHBI. BBIKIIOUaTENh MOKHO YCTAHOBUTh KAaK HA BEPXHEW MaHENIH, Tak U
Ha OOKOBOH cTeHKke. HWKHSS KphIIIKa KopIryca JOJKHA OBbITh, KOHEYHO, ChEMHOM .

PAJUOITPUEMHUK HA OJHOM TPAH3UCTOPE

OTOT TpUEMHUK 00JajaeT 3HAYUTENBbHO OONbINEH YyBCTBUTEIBHOCTBIO, YeM TMPEABIIYIIHHA, XOTS H
COJIEP)KUT TOXKe OfuH Tpausucrop (puc. 41). Bece meno B TOM, YTO TOJOBHBIC Tele(OHBI CTOSAT B ILIEMH
KOJUIEKTOpa. B TakoM pexuMe TpaH3ucTOp o0ecneunBaer Oobliee yCuiIeHHe CUTHaa, YeM IPH BKIIOUCHUH
Tene(OoHOB B SMUTTEPHYIO IIEITb.

Heckonbko wWHave BBIMONHEHAa M BXOMHAs 4YacTh mpHeMHHKa. Ha obmiem ¢ep-putoBOoM crepikHe
pa3MeIlieHbl JIBe KATYIIKM HHIYKTUBHOCTH — KOHTypHas L1 (¢ mepemenHbIM KoHaeHcatopom C1 oHa
COCTaBJISICT y)K€ M3BECTHBIN KOJIeOATENbHBII KOHTYp) U KaTymika cBsizu L2. UKCI0 BUTKOB KAaTyIIKU CBSI3H
3HAYUTENFHO MEHbIIIE, YeM Y KOHTYPHOW, M Ha TPAH3UCTOP MOCTYNAeT JHIIb YacTh MPUHATOrO CHTHANIA.
CrenaHo 3To JUist TOTO, YTOOBI TPaH3UCTOP HE BJIMSUT Ha KOJIeOATEIbHBIM KOHTYP U TEM CaMbIM HE U3MEHSII
€ro HaCTPOMKH.

HWrak, ¢ KaTyIIKK CBS3M CUTHAJ ITOCTyNaeT Ha 0a3y TpaH3uCTOpa dyepe3 KoHaeHcaTop C2. 3xeck OH JeTek-
THpYyeTCs, TO €CTh M3 HEro BBIAENAETCS CHUTHaJ 3BYKOBOW YacTOTHI, KOTOPBII 3aTeM yCHIIMBaeTCA
TPaH3UCTOPOM U TIOCTYTIAET HA TOIOBHBIC TeIe(OHBI.
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Puc. 41. Cxema npueMHMKa Ha OQHOM TpaH3UcTope
Puc.42. PacnonoxeHue getanen ogHOTPAH3UCTOPHOrO NpUeMHUKa Ha MOHTaXXHOW nnare

Kak u B mpenpiayiieM npueMHUKe, CMElIeHUe Ha 0a3y TpaH3ucTopa mnojaercs dyepes pesucrop R1. Ha
cxemMe y OyKBEHHOro OOO3HA4YeHHUsS pE3UCTOpa BBl BHIUTE <3Be3N04YKy». OHa IMOKa3blBaeT, 4TO OSTOT
pE3UCTOp, BO3MOXKHO, MPHUAETCSA MoAOHpaTh (TO €CTh YTOYHSATH €ro COMPOTHBICHHE) TPH HaJaKMBaHUU
npuemMarKa. O6 3ToM OyzIeT cKa3aHo MO3Ke.

[lepemeHHBIN B TTOCTOSTHHBIE KOHIGHCATOPBI, @ TAaKXKE PE3UCTOP, TPAH3UCTOP, BHIKIIOYATENh U TOJIOBHBIC
TeneOHBI TAKWE JKe, YTO M B MpPEAbIAyIIeM NpueMHuKe. KaTymku HaMOTaHbl HAa (EpPPUTOBOM CTEpIKHE
nmuamerpoM 8 MM u umHON 40 — 50 mm. Katymika L1 conepxut 80 ButkoB, a L2 — 20 BuTKOB 1poBoja
I19J1 wn [19B muamerpom 0,15 — 0,2 M. PaccTosinue Mexx 1y 0OMOTKaMHU OKOJI0 5 MM, HAMOTKa — BHTOK
K BUTKY.

Yactp neraneil mprueMHHKa cCMOHTUpYiHTe Ha Tuiate (puc. 42) W3 M30ISAMMOHHOTO MaTepuana, KoTopas
HATIOMHUHAET IUIaTy JETEKTOpHOro npueMHuka. [lociie MoHTaka MpoBepbTe MPaBUIBHOCTh BCEX COSTMHEHUH
U TOJIBKO IOCIIE 3TOr0 MOJKIIOYUTE K CTOMKAM TUIAThl HICTOYHHUK TTUTAHMSI, TOJIOBHBIE Telae(OHbl, aHTEHHY U
3azemsienue (puc. 43). BeikiodaTenem mojaite MuTaHue Ha MPUEMHHK (B TOJOBHBIX TelieOHAX MPU ITOM
JOIDKCH pa3laThCsl MIGMYOK) M Cpa3y K€ H3MEpPhTE HANPSDKCHHE MEXIY SMHUTTEPOM U KOJJICKTOPOM
TPAH3UCTOPAa — K SMUT-TEPHON LENU NOAKIIOYUTE IUIFOCOBOM IIyN BOJIBTMETPA, & K KOJUIEKTOPHOM — MH-
HYCOBOM.

Crpenka BOIbTMETpa MOJKHA MOKA3aTh HampspkeHue okono 4,5 B. Eciu 0HO 3HAYUTENHHO OTIMYACTCS
(6onee wem Ha 20%) ot ykasaHHoro, moabepute pesucrop R1 — ycraHOBHTE BMECTO Hero Apyroi (c
MEHBIIUM WK OOJBIINM COIPOTHBIICHUEM).
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Puc. 43. BHelwHU BUA CMOHTUPOBAHHOW Nnatbl U ee coeAMHEHWEe C OCTanbHbIMM AeTansAMu
npueMHuKa
Puc. 44. Lleno4yka ansa noadopa conpoTuBneHus pesuctopa R1

VY3HaTh, KAKOM MMEHHO PE3UCTOP HYXKEH, HeTpyAHO. IIpy MeHbpIIEM M3MEPEHHOM HANpPSKEHUU HYXHO
MOCTABUTh PE3UCTOP C OOJBIIMM 110 CPAaBHEHHUIO C YKa3aHHBIM TI0 CXeMe corpoTuBieHreM (Hampumep, 390
kO™, 430 kOMm, 470 kOm u T.1.) HaobGopoT, ecin HM3MepeHHOE HAMpPsHKEHHE MPEBBIIIAcT 3aJaHHOE,
COIIPOTHBIICHHE PE3UCTOPA CIEAYET YMEHBIINTh (YCTaHOBUTH pesuctop comporuBiennem 300 kOwm, 270
kOm, 240 xOm). Moxno mnoctynuth uHade (puc. 44) — BrIOUYMTH BMecTo pesucropa R1 nBa



MOCIE0BATENFHO COCAMHEHHBIX PE3NCTOpa: TIOCTOSHHBIN conpotuBieHrneM okono 100 kOM u nepeMeHHBIH
(mro60ro THma, Hanpumep CII-1, CITI0-0,5) comportuBienrem -4 MOwm. Tlepemeriast IBUXKOK TIEPEMEHHOTO
pe3ucropa, T00CHTECh HY)KHOT'O HANpsDKEHUsI, U3MEpPhTe MOMyYHBIIEECs 00IIee COMPOTHBIICHHE (LIEMOUKyY
IPU 3TOM HAJO OTMASATh OT IUIAThI) U YCTAHOBUTE HA IUIATY MOCTOSIHHBIA PE3UCTOP MPUMEPHO C TAKUM IKE
COnpoTHBIcHUEM. Ha mpakTHKe Takyl NOACTPOWKY NPUXOJUTCS JeiaTh PENKO, TMOCKOJIbKY OroBOPEH
TpeOyemblii kodahdunueHT nepenaun Toka Tpansucropa (60 — 100), 1 npu UCTOIB30BAHUN TPAH3HUCTOPA C
TaKUM MapaMeTpoM YKa3aHHBIM Ha CXEMe PEe3UCTOp CMENIeHUs] 00eCIeunBaeT HY>KHBIH PEKUM €ro paboThl.
Bce ckazanHoe crnipaBeIHBO, KOHEYHO, JIMIIB TPH MCIIONB30BaHUU CBexel Oatapen. [loaToMy uaMepbTe ee
HAMpsDKCHUE TPH MOAKIIOYEHHOM NMpHeMHHUKe (MHAue roBOpsi, MOJ HArpy3KOi) — OHO HE TODKHO OBITh
Hmxke 8,5 B, nHaue GaTapero NpuaeTcs 3aMEHUTh.

[Tocne TMPOBEPKHM W YCTAHOBKM HANPSDKECHHS HA KOJUIGKTOPE OTPOHBTECh MHHIETOM (HJIH TPOCTO
naJblieM) 10 BbiBoaa 0a3bl TpaH3ucTopa. B Tenedonax momkeH pa3maTbes ciadblii rysl — (OH MepeMEeHHOT 0
toka. Ecnu 10 6a3el He moTparuBaThes, B TeneOHaX JODKEH MPOCTYIIUBATHCS CNAa0BIH IIyM, CBHJICTEIb-
CTBYIOIIHMI O HOPMaJIbHOW paboTe TPaH3UCTOpA.

Bor Tenmepp MOXHO IpPOBEPUTH, CKOJBKO PAAUOCTAHUMNA M C KaKOH TIPOMKOCTBIO NPHUHUMAET
CMOHTHpPOBaHHasi BaMu camopenka. Eciiu 3ameTuTte, 4To 3BYK B TeleoHaX MCKaXKaercsl, OTMOTAlHTe OJIUH-
JIBA BUTKA OT KaTymku cBs3u L2. Ecim rpoMkocTh 3By4daHus OyAeT 4pe3MEpHOH, BKITIOUHATE MEXTY
HapYXHOW aHTEHHOW M aHTEHHBIM T'HE3/I0M MPUEMHHKA MTOCTOSIHHBINA KOHIeHCaTop HeOoubInoi emMkoctH (10
— 15 n®). M3meHuTtsh pabourii quana3oH MPUEMHUKA B JIFOOOM Cllydae MOXKHO TEMH JKE CPEICTBAMH, YTO
JUISL TIpENBIIYIIEH KOHCTPYKIINH.

[lnaty u geranu, He yMecTuBIIMecs Ha Heil (THe3ma, pa3beM, BBIKIIOYATENb W Oarapero), YKpenuTe B
Kopryce, KOTOpBIH KOHCTPYKTHBHO MOXET OBITh TakKUM K€, 4YTO W JUI JETEKTOPHOrO NpPHUEMHHKA.
[TpoBOAHUKH THTaHUS MOXKHO TMPHUIIASTh HEMOCPEACTBEHHO K BBIBOJAAM OaTaped WM HCIIOIb30BaTh IS
MOJKITIOYEHHUS 6aTapeH K MPHUEMHHKY pa3beM-KOJIOJKY OT IPUIIEAIISH B HEroJHOCTh «KpOHBI».

PAJUOIIPUEMHHUK HA JIBYX TPAH3UCTOPAX

Bamm mo3HaHWs W ONBIT B W3TOTOBJIEHHH NPHEMHUKOB, HECOMHEHHO, O0OTaTWIIMCh, M HacTaja 1opa
coOpath Oosee CIOKHYIO CaMOJIENIKy — Ha JIBYX TpaH3ucTopax. OHa HEHaMHOTO CIOKHEe MPEAbIIyIIeH, HO
3aT0 obOnamaer OOJbIIEH YyBCTBUTENBHOCTBIO M ObOecrednBacT Oosiee TPOMKOE 3BY4YaHHE MPHUHUMAEMBIX
pamnoctaniuii. [IpocnymmBanue Mo-nmpexxHEMY BelleTCsl HA BBICOKOOMHBIE TOJIOBHBIE Telle(OHBI.

Ha cxeme panmonpuemuunka (puc. 45) Bbl BUANTE JIBa HOBBIX YCJIOBHBIX 0003HaueHHs. ONHO U3 HUX —
MarauTHas antenHa WI1. Drto, mo cytu jaena, TOT ke (EppUTOBBIH CTEpKeHb ¢ HaMOTAaHHBIMH Ha HEM
karymkamu L1 u L2, npudem katymka L1 sBisiercst KOHTYpHOW M BMECTE C MEPEMEHHBIM KOHJEHCATOPOM
C2 cocraBnsier koneOaTenbHbId KOHTYp, & L2 — kaTymka cBsizu. UyBCTBUTEIBHOCTh MPHUEMHHUKA B IAHHOM
cllydae JOCTaTOYHA JUIsl TOr'0, YTOOBI MOIIHBIE ONU3JIexallie paJdoCTaHIINKd NPUHUMATh Oe3 HapyKHOH
AQHTEHHBI — €€ POJIb BBIMIOJNHACT (PEPPUTOBBIH CTepkeHb ¢ KoHTypom L1C2 (iMHave roBopsi, MarHUTHas
aHTCHHA).

Koneuno, m B mpeapinymiell KOHCTPYKIMH TpPUEMHHKA TaKOW K€ y3el MOr ObITh 00O3Ha4YeH Kak
MarHuTHas aHTEHHA, HO M3-32 MAJIOW YYBCTBUTEILHOCTH IPHEMHUKA OH HE MCIIOIB30BAJICS B TOM KavyecTBe
W TI0OATOMY 0003HauaCs Kak KojeOaTebHbId KOHTYp C KaTYIIKOH CBS3H.

¥ 3
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Puc. 45. CxeMa npuemMHMKa Ha OBYX TpaH3ucTopax



Jns mpuemMa MeHee MOIIHBIX M YIaJIeHHBIX PaJUOCTAHIUA K KOJIeOaTeIbHOMY KOHTYPY MAarHHUTHOM
AQHTEHHBI HY>)KHO MOJIKIIIOYHTH HAPYKHYIO aHTCHHY U 3a3eMJICHHUE.

C karymku cBsi3u L2 curnan mogaercst Ha epBbIil kKackaja, coOpanHblil Ha TpaHsucrope V1. [Tocne Hero
CHTHAJI IOCTyTAeT Ha JeTekTop u3 nuoaoB V2 u K3. BeijieieHHBIN Ha IeTEKTOpE 3BYKOBOM CHTHAJ IMOAAeTCs
Ha TIOCNIENHUI Kackajl, coOpaHHbIA Ha TpaH3uctope V4. B KOIIEeKTOpHOH IEeNnu 3TOro TPaH3HCTOPa BKIIIO-
YeHBI ToNIOBHBIE Tenedonbl B, a mapamiensHo uM — kouaeHcatop CT.

Mexay merekTopoM U 6a3oii Tpansucropa V4 crout konjaeHcarop C6, y onHON W3 MIACTHH KOTOPOTO
MOCTaBJIEH 3HaK «+» Tak 0003HAYAIOT AIEKTPOTUTHYCCKUN KOHACHCATOp — CIEIHANBbHBIN KOHJIEHCATOP
OOIBIION EMKOCTH W CPaBHHUTEIBHO MaliblX rabaputoB. Takue KOHJCHCATOPHI B OTIMYHE OT OOBIYHBIX
YyBCTBHTEIFHBl K TIOJSPHOCTA HANpPSDKEHUS W TMPH HEMPaBWIBHOM BKIIOYEHHH pPa0OTaloOT IUIOXO WK
BOOOIIE BBIXOAAT M3 CTpos. [lodTOMy Ha cxemMax TOMEYaroT, K KaKOW IIeMU JOMKEH OBITh IMOIKITIOYEH
MOJIOKUTENLHBINA BBIBOJI JIEKTPOIIMTUIECKOTO KOHICHCATOPA.

[Mutaercs mpuemnuk ot Oarapen GBl nanpsbkenumem 9 B, HO paboTath MOXET M MpPH MEHBIIEM
HanpsbKeHuH, Harpumep, 4,5 B. [IpaBnia, rpoMKOCTh 3By4aHUsI IPU 3TOM MaJaeT MPUMEPHO BABOE.

Kakwue xe neranu nmoHamo0sTCs Uisi COOPKH IBYXTPaH3UCTOPHOro pueMHuKa? [Ipexe Bcero, KOHEUHO,
TpPaH3UCTOpPHI. B TepBOM Kackaje MOXXHO HCIONIb30BaTh TpaH3uctop tumna [14166, 11401-11403, 11422 c
ko3 duruenTom nepeaaur Toka or 60 1o 100. [{nst BeixoaHOrO Kackaaa noaouaer Tpanzucrop MI139b uiun
MII142b ¢ xoadpdunmentom nepenaun toka He MeHee 40. Jluoxsr Moryr ObiTh THna 19 wnu J12 ¢ moboit
OyKBOI1 Ha KOHIIE.

MarsuTHy aHTEHHY HaJl0 HAMOTaTh Ha ()eppUTOBBIN CTEpXKEeHb AuaMerpoM 8 MM u anuHoi 45 — 50
mM. Karymka L1 nomkna comepkats 90 ButkoB npoBoaa [19J1 wiu I19B muamerpom 0,15 — 0,2 mm, 2 Z.2
— 15 BuTKOB. Paccrosnre Mexay KaTylikaMu OKOJI0 5 MM, HAMOTKa — BUTOK K BUTKY.

[epemennsiii koupencarop C2 tuna KI1-180 wnu npyroii, HampuMep OT paguonpueMHuka «Cenra»
(ucmomnb3yeTcsi, €CTECTBEHHO, TONBKO OHA CEKIus). BaxkHo, 4TOOBI MaKCHMallbHasi eMKOCTh KOHICHCATOpa
obuta He MeHee 180 nd, Torma mpueMHUK OyaeT MPUHUMATh PAIMOCTAHIIMUA CPEIHEBOJIHOBOIO JMANa3oHa
(mpumepno ot 250 1o 600 m).

Konpencatop C1 moxuo B3tk THna KT, KTK, KJI emkocteio ot 33 mo 47 n®; C3, C4, Ch, C7 Ttumna
BMT-2, MBM, K40I1-2, [IM-1 emkoctbto ot 3300 no 9100 n®; snexkrponutrueckuit konaeHcatop C6 tuma
K50-6, K50-12, K50-16 emkoctbio oT 2 Mk® no 10 Mx® Ha HanpspbkeHue He Huke 10 B. YuTtute, uTo KOH-
JIEHCATOPBI pa3HBIX TUIIOB OTINYAIOTCS rabapuTaMu, MocTapaiTech BEIOpaTh HanOoIee KOMITAKTHEIE.

Bce mocrostHbie pesuctopbl THma MIJIT-0,5 (Moxno, konmeuno, MJIT-0,25 u maxe MJIT-0,125).
Tonoueie Tenedonsl Bl tnna TOH-1, TOH-2 unu ananornynaeie BeICOKOOMHBIE. batapes nutanns GB1 —
«Kpona».

Kak u B mpenplaymmx KOHCTPYKIHUSIX, YacTh JeTalied pa3MellaloT Ha IulaTe M3 HM30JAIHOHHOTO
marepuana (puc. 46). B mocrnenHiow0 odepeb MPUManBalOT K MOHTAXKHBIM CTOHKAM TPaH3UCTOPBI. BaykHO He
MepenyTarb MecTaMi WX BBIBOJBI M, KPOME TOr'0, COOJIONATh 3a/IaHHYIO TOCIEN0BATEIBHOCTh TOATIARKH
BBIBOJIOB. CHauajia — 0a30BbIii, 3aTeM — SMUTTEPHBIH, B IIOCICIHIOK 04epeb — KOJIJICKTOPHBIH.
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Puc. 46. PacnonoxeHue getaneun ABYXTPAH3UCTOPHOIo NpueMHMKa Ha MOHTaXXHOW nnare

CMOHTHPOBAB IIJIaTy, HMPOBEPHTE MOHTAXK M YOSTUTECh, YTO BCE COCAMHEHHUS COOTBETCTBYIOT CXEME, a
maiku HazexHple (MokavaiTe X MUHIIETOM). TONBKO IMOCIIE STOrO MOAKIIYNTE K CTOWKAM TUIATHl HCTOYHHUK
MUATaHMS C BBIKITFOUATENIEM M FOJIOBHBIC Tene(OHbl. AHTEHHY U 3a3eMJICHHE MOYKHO ITOKa HE MOJICOCTUHSATh.

[MomatiTe BRIKITIOYATEIEM TUTAHUE HA MPUEMHUK. B rojoBHBIX TereOHaX A0JKEH MOCIBIIIATHCS ClIa0bIi



IIyM, CBHJICTENBCTBYIONIMA O pabore TpaH3UCTOPOB. M3MephTe BOIBTMETPOM HANpPSDKEHHE MEXIY
KOJUIEKTOPOM ¥ AMHUTTEPOM TpaH3ucropa V4 — OHO JO0IDKHO PaBHATHCS MPUMEPHO MOJIOBUHE HAPSIKCHUS
WCTOYHWKA THTaHHA, TO ecTh okono 4,5 B. Ecnu m3MepeHHoe HanpspKeHHE 3HAYUTENBHO OTIIMYACTCS OT
yKa3aHHOT0, oxoepute pesuctop R4. Kak 3to caenath, pacckasaHo Ha c. 45, 46.

UzMmepbTe Takke HANpsHKEHUE MEKIY IMUATTEPOM M KOJUIEKTOPOM TpaH3ucTopa V1 — OHO JOKHO OBITh
B mpeaenax 3 — 6 B. Ilpu HeoOXOmMUMOCTH TOYHEE YCTAaHOBUTH JTO HANPSDKEHHE MOXHO IOI00POM
pesucropa R1.

[TpoBepUB M YCTAHOBUB PEKUMBI PAOOTHI TPAH3UCTOPOB, MOAKIIOUNTE K MPUEMHUKY aHTCHHY (MOXHO
JaXe KOMHATHYIO HJIM MPOCTO OTPE30K MpPOBOJA METPOBOM [UIMHBI) M 3a3eMJICHHE W IONpoOyiTe
HACTPOUTHCS Ha KaKyrO-HUOYIb paJHOCTaHIMIO. ECiHM TOSBATCS CHIIbHBIC HCKAXCHUS 3BYKa Jaxe MpH
HEOOJBIION TPOMKOCTH, Cpa3y OTMOTalTe OT KaTymuku L2 Heckonbko BUTKOB (He Oonee-5). IIpoBepbre,
CKOJIbKO PaJMOCTAHIIMA MOXHO YCHBIIIATh MPU BPALICHUM PYYKH MEPEMEHHOr0 KoHjeHcaTtopa. [lomHuTe,
YTO C YKa3aHHBIMHU MapaMeTpaMy MarHUTHOW aHTEHHBI IPUEMHHK PACCYUTaH Ha pabOTy B CPEIHEBOIHOBOM
mranaszone (mpumepro ot 250 mo 600 m). Heckombko CMECTHTH AMAna3’oH HACTPOWKH IMPH KpPalHHX
MOJIOKEHUSX PYUYKH MEPEMEHHOI'0 KOHCHCATOPA BBl YK€ MOXKETE CAMOCTOSTENILHO, MONb3YsICh METOUKOH,
OMMCAaHHOW paHee.

MortHyro ONU3NIEKANIYI0 PaJdOCTAHIIMI0O MOXXHO TPUHUMATh 0e3 Hapy)KHOH aHTEHHBI M 3a3eMJICHUS.
HactpauBasch Ha Hee TEpEMEHHBIM KOHJEHCATOPOM, HYXKHO JepKaTh INPHEMHHK T'OPHU30HTaIbHO H
MOBOPAYMBATh €TI0 M3 CTOPOHBI B CTOpoHY. Hanbombimast rpoMKOCTh Oy/IET B TOM Cllydae, KOTr/ia OCh CTEPIKHS
MarHUTHOM aHTEHHBI OKa)XETCsI IepIeHINKYIISIPHON HAPaBJICHUIO HA PaIMOCTAHIIUIO.

HagepHoe, Takoe siBieHHME BbI HAOIIONANIH, KOTJA IMOJIH30BAIMCH MPOMBIIUICHHBIM MaJoradapuTHBIM
(«kapMaHHBIM») IIPHEMHUKOM.

A xak OBbITh, €CITI CMOHTHUPOBAHHBIM MMPUEMHHK JIOJDKEH NMPUHUMATH JUIMHHOBOJHOBBIC PaHOCTAHIINN?
Torna cpa3sy e Ipy U3rOTOBJICHUU MATHUTHON aHTEHHBI HAJI0 HAMOTATh Ha (DEPPHUTOBEIH CTEPIKEHB IPYTYIO
karymky L1 — ona momkna conepxkath 220 — 240 putkor npoeoja [13J1 niau [19B auamerpom 0,15 — 0,2
MM, ylIoKeHHbIX Ha JuinHe 20 — 25 MM B YeThIpex-TSATH CEKIUSX C PaBHBIM YHCIOM BUTKOB B KaXKIOH.
[upuHa ceKiuu OKOJIO 4 MM, paCCTOSIHHE MEKTY CEKIMSIMH 1 — 2 MM.

3aKOHYMB TIPOBEPKY W HaJaKUBaHHWE NMPHEMHHKA, YCTAHOBHUTE MOHTAXXHYIO IUIATy M BCE OCTallbHBIC
neranu (ruesma X1 m X2, pazsem X3, BbIKIouatenb Sl M MCTOYHUK MUTAHUS) B KOPIYCE MOIXOISIINX
pa3mepoB. BHelliHe Kopiyc MOXeET BBITIISIETh, KaK M KOPIYC MpepIAyIIero npueMHuka. He wckimodeHa
BO3MOXHOCTB, YTO BBI IIPUYMAaETe OPUTHHAIBHBIA KOPITYC WM UCIOIB3YEeTe TOTOBBIA OT MAJIOrabapuTHOTO
MPUEMHUKA.

PAJUOITPUEMHUK HA TPEX TPAH3UCTOPAX

Bornee uyBCcTBUTENBHBIH, YeM MPEABIYIINI TPHEMHUK, MOKHO C/IENATh, €CITH MOMOIHUTH €ro CXEMY ellle
ofHUM KackaaoM (puc. 47), cobpaHHbIM Ha Tpan3ucrtope V1.

Bcero B mpueMHuke Terepb TpH TpaH3WCTOpa. brarogaps MOBBIMICHUIO YYBCTBUTEILHOCTH MPHEMHHIKA
TOJIOBHBIE Tene()OHbI MOKHO 3aMEHUTh MUHHATIOPHBIM TeNIe)OHOM, BCTABIISIEMBIM B YIIHYIO PAKOBUHY, UTO,
KOHEYHO, yI00Hee TOJIOBHBIX Tele(OHOB.

Her napmoOHOCTHM mompoOHO paccka3plBaTh O CXEME NPUEMHHKA: OH OTIMYAeTCS OT MPEIbLAYIIEro
HaJIMYHEM JONOJHHUTENBFHOrO Kackanua, coopanHoro u3 geraneit C3, R1, R2, V1. Kpome Toro, m3meHeH
HOMMHAJI PE3UCTOpa CMEUICHHs B Lenu 0a3bl BHIXOAHOTO TpaH3ucTopa (pesrcrop R6) — BBI3BaHO 3TO TeM,
YTO CONMPOTHUBJICHHE MUHUATIOPHOTO TenedoHa 3HaunTenbHO MeHblne (mpumepHo B 30 pa3) conpoTHUBICHHS
TOJIOBHBIX Tee(OHOB.

OOpatuTe BHUMaHUE Ha TO, 4TO BMecTo TpaH3uctopos ['1416b6 B npuemuuke ycranosnensl [1403. leno B
ToM, 4TO Tpau3zucropsl 14165 o6mamaror OonbiimmM, dem y [1403, kosdduimenToM mepeqadnd Toka U
WCTOJIb30BAaHUE MX B 3TOM NPHEMHHKE MOXKET MPHBECTH K CaMOBO3OYKIECHHUIO — CHIBHOMY HCKa)KEHHUIO
3BYKa, pa3InYHbIM CBHCTaM H TIOMeXaM, MPOCTYIINBAEMBIM B TeledoHe.

Heckonbko cnoB o geransx. Mar HUTHas aHTEHHA BBINOJHEHA HA (hep-pUTOBOM CTEp)KHE TuaMeTpoM 8
MM U aauHoi 80 mm. Katymika L1 namorana nporogom I13JI miau II9B muamerpom 0,15 — 0,2 MM u
comepxut 90 BuTKOB. TakuM e MPOBOJOM HaMoTaHa M Katymika L2 (15 BUTKOB), HO pa3MmelleHa OHa Ha
HeOONBIIOM OYMa)kKHOM KapKace, KOTOPBI MOYKHO CBOOOIHO TIepeMeNIaTh 10 CTEPIKHIO.



Puc. 47. Cxema npMemMHMKa Ha Tpex TpaH3ucTopax

K Kaanekmapy
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Puc. 48. CamogenbHble aeTanu Anst NpueMHUKa:
a — pa3beM c BblKniovaTenem nutaHus; 6 — cko6a kpenneHus 6atapen «KpoHa»

KonnencaTopsl, pe3nucTopsl, IHO/bI, HCTOYHUK MUTaHUS U THe31a Xl, X2 — Takue e, Kak ¥ B TIpebITy-
meM npueMuuke. Tenedpon 51 tuna TM-2 ¢ MUHHATIOPHBIM pa3beMOM Ha KOHIIE Hypa. Takoit TenedoH uc-
MOJNB3yeTCs OOBIYHO B KAapMaHHBIX MPHUEMHUKAX JUIS MPOCIyHNIMBaHUS Tepeaad (4ToObl HE MeIiaTh
okpyxkaromum). Tpausuctopsl V1 u V2 Hamo mogobdpats ¢ koaddunuenrom mepemaun Toka 30 — 40. a V3
— 50— 60.

PazbeM X3 sydiiie Bcero UCoNb30BaTh TOTOBBIA — ATO MOXKET ObITh OTBETHAS YacCTh pa3beMa Teae(oHa.
B 3TOM cilydae BBIKIIIOYATENb TOXE HAJ0 B35ATh TOTOBBIA. HO e€ciy HEeT BO3MOMXHOCTH MPHOOPECTH TaKOH
pa3beM, OCTaeTcsl 3aMEHUTh pa3beM Tene)OHa OOBIKHOBEHHOW JIBYXINTHIPHKOBOW BHIIKOW WIJIM M3TOTOBUTH
caMoJIeIbHBIN pa3beM, COBMEIICHHBIH ¢ BbIKIIIOUaTeneM nutanus (puc. 48, a).

Jliis pa3beMa MmoHAA00ATCS TPH MOTOCKH JKeCTH (MX MOYKHO BBIPE3aTh M3 KOHCEPBHON OAHKH) MIMPHUHON 3
MM. [lomocku 00IyKUBalOT ¢ 00EMX CTOPOH M M3rM0AalOT OJWH M3 MX KOHIIOB ayroi. Ha miate momocku
3aKpEIJISIIOT BUHTAMH JaMeTpoM 2,5 MM Tak, 4TOOBI JIyTH pacloiarajiich Ha OJHOW JTMHUU. B TO ke Bpems
MPH BCTAaBJICHHOM MEXKIy JOyraMd W IUIaTOM paszbeMe TeledoHa JBE mepBbie OT Kpas MOJOCKH JOJIKHBI
3aMBIKAThCsl MEXIy cOOOH depe3 HMIMHIAPUYECKHA METaJUTMYECKU KOHTAKT, & OCTaBINAsCS IOJOCKAa —



HAJEKHO KacaThCd KOHTaKTa-HaKOHEUHWKa. Temepp TNHWTAaHWE Ha TMPHEMHHK OyJeT T0AaBaThCs
aBTOMAaTHYECKH TPH BCTABIEHHOM pa3beMe€ M OTKIIOYaThCS MO OKOHYAHWU TIOIH30BAHMUS MPUEMHHUKOM,
KOTJia pa3beM BBIHYT.

Puc. 49. MoHTaxHasi nnaTta NpUeMHMKa: a — pacrnonoxeHue petanei; 6 — BHeWHUA BuA
CMOHTUPOBaHHOWM NnaTbl

Ocraercs H3roToBUTH CKOOY [t Kpemaenus 6atapen «Kpona» (puc. 48, 6). MarepraioM Jj1s Hee MOKET
OBITH 10001 MATKUM Metam TonmuHoi 0,5 — 1 mM.

Heranu npuemHuka (kpome TenedoHa M THE3/I) CMOHTHUPYHTE Ha IUIaTe M3 M30JIIIMOHHOIO MaTepHaia
(puc. 49). MoHnTaxk 31ech O0siee IUIOTHBIN 110 CPABHEHHIO ¢ TPEABIIYIIMM IpreMHUKOM. CIaeaaHo 3To s
TOr0, 4YTOOBI KOHCTPYKIMS IOJydyusiach OoJiee KOMITAKTHOHM, MOXOKEH Ha «KapMaHHBIMN» NPHEMHHK.
CoenuHUTENBHBIE TPOBOTHUKH, TOKa3aHHBIC HA YepTexe MyHKTUPHON JIMHUEH, IPOJIOKEHBI CHHU3Y TIaThI. B
MecTax, TJe MOHTaX HauOoinee IUIOTHBIM M BO3MOXKHO 3aMbIKaHHWE, HAJICHBTE Ha BBIBOJABI JeTalei
XJIOPBUHHJIOBYIO WJIM PE3MHOBYIO TPYOOUKY, a MPOBOJHUKH HCIONB3yHTE TOINBKO B M30MALWHU. [IpoBona
MUTAHUST MOXKHO TO/NIANBATh HEIMOCPEICTBEHHO K BBIBOJIAaM OaTaper I HCIONB30BaTh JUIS TTOAKITIOYCHUS
KOJIOJIKY, BRIHYTYIO U3 HETOMHOH «KpOHBI».

Hacrana mopa mpoBepuTh NMPHEMHHK W MOJACTPOUTH €r0, €CIM 3TO MoHanooutcs. Ho B Hawane, kak
BCEr/a, TIIATETbHO MPOBEPHTE MPABHIBHOCTh MOHTAaXKa M BCEX COCAMHEHWH B COOTBETCTBUHU CO CXEMOH M
YepTeKOM MOHTa)XHOM TIaThl. BcTaBUMB B YIIHYIO paKOBHHY MHHHATIOPHBIN TenedOH, MOAKIIOYHTE €Tro
pa3beM K IpueMHHUKY. B TenedoHe nomkeH cHavyana pa3faaThCsl MIETY0K, a 3aTeM MOSBUTHCS CIA0BIN IIyM —
npu3HaK paboThl TpaH3ucTopoB. Cpasy ke MpoBepbTE HANpsHKEHUE O0aTaped — OHO HE JJOJDKHO OBITh MEHee
8 B.

3areM TOAKIIOYHTE BOJIBTMETP MEXKIY KOJJIEKTOPOM M 3MHUTTepoM TpaH3ucropa K5 — 3xgech
HampsDKEHHe TO0KHO ObiTh 7/ — 8 B (ecrecTBenHO, mpu xopoineil Oarapee muTaHms). B ciydae
HEO0OXOAMMOCTH YCTaHOBUTE HY)KHOE HaIlpsDKEHHUE o0opoM pesucropa R6.

Crenyrommuii aTanm — MpOBEPKa HANPsOKEHUS Ha TpaHsucTopax V1 u V2 (Takke MeXIy KOMIEKTOPOM H



smurTepoMm). Ha obomx TpaH3WUCTOpax HampsoKeHWe OODKHO OBITh B mpemenax 2 — 4 B. Ecau BH
MPUMEHHII TPAH3UCTOPBl C JAPYTUM KOX(QQUIMEHTOM Tepeayd TOKa, TO H3MEPEHHOE HampshKeHUE
ominyaercsi ot Tpebyemoro. Torma mpuupercss mogodpatsh pesucrop R1 mnu R3 B 3aBucuMocTH OT TOTO,
PEXUM KaKoro TpPaH3UCTOPa HY>KHO U3MEHHT.

3aKOHYMB TPOBEPKY PEKUMOB TpPAH3UCTOPOB, IOMBITANTECH BpAIlEHHEM pYYKA TEPEMEHHOI0
KOHJICHCATOPa M OPUCHTUPOBAHHEM NMPHUEMHUKA HACTPOHUTHCS Ha ONM3NEKAIIYI0 MOIIHYIO PaJIdOCTAHIIHUIO.
Ecnu 310 He yaacrcs, noakimounTe K rue3ay XI KOMHaTHYIO aHTEHHY WIJIM OTPE30K MPOBOJa AIHHOM okoso 1
M, a K THe31y X2 — 3a3emiieHue (HampuMep, MPOBO, COSAUHCHHBIH ¢ Oarapeei OTOIUICHHS WM TPyOoit
BOJONpoBOaa). Temeps Jierde OyAeT «moiMaTh» OMHY M3 PaJAMOCTAHIMIA CPEIHEBOJIHOBOTO JMAIa30Ha.
Haubonbieit TpoMKOCTH 3BydaHUs TP HAMMEHBIINX UCKAKEHUSIX 3BYKa MOXKHO JJOOMTHCS TIepeMenieHHEeM
KapKaca ¢ KaTyIIKOH CBS3H 10 (eppUTOBOMY CTEpKHIO MarHUTHOW aHTEHHBI. B TakoM MOJI0KEHHUU KapKac
CIIe/IyeT 3aKPeInTh Ha CTEpIKHE KaTUIeH KIlest MM PacIulaBICHHOro mapaduHa.

[IpuBeneHHble U TPEABIIYIIMX KOHCTPYKIHUN pPEKOMEHIAIMH 0 W3MEHEHHWIO pabouero amuana3zoHa
[IPUEMHUKA IIPUTOAHBI U JUIS 3TOM CaMOZEIIKH.

HactpoeHnHblIil TpreMHIK BCTaBbTE B KOPITYC, BHEITHUI BHJI KOTOPOT'O MOXET OBITh TAKUM, KaK TIOKa3aHO
Ha puc. 50. YacTb pyukH HaCTPOWKH TETeph BHIXOMUT HAPYXKY Uepe3 OTBEpCTHE B OOKOBOW CTEHKE KOopITyca.
Ha aroii ske cTeHKe pa3MellleHbl THe3/Ia MOIKIIOUCHMS aHTSHHBI U 3a3emiicHus. Ha npyroii O0KOBOM CTEHKE
IIPOCBEPJIEHO OTBEPCTHE HAIPOTHB KOHTAKTOB pa3beMa, YCTAHOBIEHHOro Ha Miare. llpu Takoi
KOHCTPYKIIMH ITPHEMHHKA yo0Hee ceTaTh CheMHON He HUKHIOK, 8 BEPXHIOI KPBIIIKY Kopiryca. Koneuno,
BaM IIPEJOCTABISIETCS BO3MOXXHOCTh CAMOCTOSITENIFHO pa3padoTarh 000 Apyroil Kopmyc U oQOpMHUTH
BHEIIHUI BUJI IPUEMHUKA IO CBOEMY YCMOTPEHUIO.
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Puc. 50. BHewHM BuA npueMHMKa Ha Tpex TpaH3ucTopax

Kak Tonpko 3amerute, 4TO TPOMKOCTh 3BYYaHHS NpPUEMHHMKA HA4HET MaJaTh W MOABITCA MCKa)KEHUS
3ByKa, MPOBEpbTE HANpspkeHHe Oatapen (IpU BKIFOYCHHOM IPUEMHHUKE) M, €CIH OHO HIXKE HOPMBI,
3aMeHuTe OaTapero 0oee CBEeKEH.

U eme onua 00U COBET MO MOHTaXy BCEX KOHCTPYKIMHM Ha TpaH3ucTopax. [logOupas pexumbl
TPAaH3UCTOPOB 3aMEHOW COOTBETCTBYIONIMX PE3UCTOPOB, HAJ0 00S3aTElbHO 00ECTOYMBATH KOHCTPYKIIHUIO,
WHaue TPaH3MCTOP MOXKET BBIUTH U3 cTpos. M BooOIe, obblie Tiepernaikn B KOHCTPYKIIUU TPOU3BOASATCS
IIpY OTKJIFOYEHHOM IMUTAHUH.

Ecnu nmpuemumnkom Oyjnere dalie MONb30BaThCA B MOMEIIEHHUH, YA0OHEe TOJKIIOUUTh K ero aHTEHHOMY
THe31y HapyXHYyI0 aHTeHHY. OT BBICOTHI MOJBECKH aHTEHHBI 3aBUCHT YyBCTBHUTEIBHOCTh NMPHUEMHHKA: YEM
aHTEHHA BHIIIIE, TeM OoJiee ylaleHHbIE PaJMOCTAHIINN YIACTCS «TOUMATH.

BmecTo Hapy)KHOM aHTEHHBI B HEKOTOPBIX CIIy4asgX MOXXHO MOJKJIIOYaTh MPOBOJ,, COCIWHEHHBIN C
BOJIOTIPOBOJHOM TpyOoii. Herutoxue- pe3ynbTaThl MONy4YarOTCs ¢ KOMHATHOM aHTEHHOH B BHJIE OTpe3Ka
MPOBOJIOKH, MTPOJIOKEHHOM BJIOJIb TJIMHTYCA OJJHOM M3 CTEH.

I'masa |V

JJOMAIIIHUHA TEJIE®OH

[IpounTap 3aroi0BOK, BbI, HABEPHOE, PEUIMIIH, YTO Pa3roBOp MoWjerT o TenedoHU3anmu KBapTHphl. Ho
3TO HE BXOJUT B HAIM TUIAHBI. Pedb 0 Apyrom — o cBoeoOpa3Hoi Tene)OHHOW CBSI3U MEXKIy KOMHATaMH,



XOTSI TOJJOOHYIO CBSI3b MOYKHO YCTAHOBUTH MEKIY KBAPTHPAMH U JIAXKE JIOMaMHU.

[IpencraBeTe cebe, 4TO BBl HAXOAWTECh B KOMHATE, a MaMma XJIOMOYeT Ha KyxHe. UToObl 103BaTh Bac,
CKakeM, K o0eny, OHa JO/DKHA TPOMKO KPUKHYTh WJIM BBIUTH U3 KyXHH. A €CIIH B KBapTHUPE HECKOIBKO
KOMHAT?

Wnu npyroit npumep. Bam xoudercss MHOrAa meperoBapuBaThCsl C APYTOM — COCEIOM I10 JIECTHUYHOU
IIoIIaaKe, a Tenedona y Hero Her. Kak ObiTh? [IpobiieMa B MOIOOHBIX ClTydasx MCUE3HET, €CIM YCTAaHOBUTH
B KaX<JIOM TIOMELIEHUH TI0 ammapaTy MeperoBOPHOro yCTpOCTBa M COEAUHUTD UX ABYXIPOBOIHOMN JTHHHUEH.
O TOM, Kak cenaTh Takoe yCTPONUCTBO, BBl M Y3HAETE U3 ITOM TJIaBhl.

HNEPETOBOPHOE YCTPOMCTBO U3 I'OJIOBHBIX TEJIE®OHOB

UToObI BECTH CBS3b MEXKAY ABYMS KOMHATaMHM, B KOXKJOH U3 HUX JIOJDKHBI ObITh MUKPO(OH U TeaehoH —
aHAJIOTHYHO II0O0OMY TeneOHHOMY ammapaTy, B TpyOke KOTOpOro BMOHTHPOBaHBI 3TH ycTpoictBa. U
€CTECTBEHHO, HE O0OMTHCH 0€3 AIEKTPOHHKH, MO3BOJSIIONICH YCHIMTh Pa3roBOp Mepea MUKPOGOHOM [0
HYXHOH IPOMKOCTH B Tese(oHe.

Ho MBI mocTynum nHave — Ui Ka)JI0To arnmapaTa MeperoBOPHOro YCTPOMCTBA BBIIETUM OJIMH KaTlCIOJb
(«HAYIITHHK») OT TOJOBHBIX TENe(OHOB M OYIEeM HCIOJIb30BaTh €ro MOMEPEMEHHO U KaKk MUKPO(OH, U Kak
tenedoH. CxeMa Takoro meperoBOpHOro yCTPOKHCTBA MoKa3zaHa Ha puc. 51.

OHO COCTOMT W3 JBYX YCHIUTeNed ¢ COOCTBEHHBIMH HMCTOYHMKAMH THTaHUS, PACIOIOKEHHBIX B
MOMEIICHUSIX a0OHEHTOB W CBSI3aHHBIX ABYXIPOBOAHON JuHMeH. Pa3bepem pabory mepBoro ammapara
IIEPErOBOPHOI0 YCTPOMCTRA.

Karncrons Bl nmogxiroueH K yCHIHTEN0, coOpaHHOMY Ha TpaHsuctopax V1 um V2. Ha Beixone ycumutens
CTOMT TMeEpeKNIoYaTeh S2, KOTOphIA MOAKIIOYAeT K THe3qy X1 kamcionb (B MOKa3aHHOM Ha CXeMe
MOJIOKCHUH) WJIM BBIXOA ycuiauTesns (KOrja TMOIBHXKHBIN KOHTAKT IMepeKitouaTesss OyIeT HaXOAWUThCs B
HIDKHEM 110 cxeme monoxkenun). [lockonbky rHe3ga X1 u X| coequHEHbI MPOBOAAMH C aHAJIOTMYHBIMH
THE3/JaMH BTOPOTO armapara, TO B TIOJIOKEHHH Tepekitodareneil 2 «[IpreM» Ha 000uX anmaparax Karcroliu
OKa3bIBAIOTCS COCIMHEHHBIMH TapajUIebHO M KaXKABIH anmapaT TOTOB K IpHeMy cooOIIeHus. 311ech
KaIlCIOJIM BBIMONHSIOT poib TenedonoB. bartapes muranms GBI B 3TOM ciydae OTKIIOUEHA OT Iemei
ammapara.

Korga ke HyXHO 4YTO-HHMOyAb mepenaTh abOHEHTY, MepeKiovarellb S2 TEepeBOAAT B IOJOXKCHUE
«[Tepenaua» (KOHTAKT 3 OTCOCAMHSCTCS OT KOHTaKTa 1 M COSOMHSETCS C KOHTAKTOM 5, a KOHTaKkThl 4 u 6
3aMbIKaloTCs) M K THe3ay Xl moxpkirouyaercss BeIXoa ycuiaurtens. OJIHOBPEMEHHO Ha YCHJIMTENIb MOJACTCS
4epe3 KOHTaKThl 4 u 6 HanpspkeHue nuTanus. Teneph Kancioib Bl BeIonHsIeT GYHKIIUH MUKPOQOHA.

Ecnu Temepp TOBOpPHUTH Tiepen KamcCrojieM, Ha €ro BBIBOJAX IOSBISICTCS TEPEMEHHOE HAIPSIKEHHE
3BYKOBOM 4YacTOThl. DTOT CHTHaJ IOCTynaeT Ha 0a3y Tpanszucropa V1. OmHOBpeMEHHO Ha 0a3y Mmomaercs
yepe3 pesuctop R1 HampspkeHne cMeneHusl. Y CHICHHBIA TPaH3UCTOPOM CHUTHAN BBIACISCTCS Ha Harpys3ke
Kackajma — pesuctope R2 u mocrymaer mis nanibHeiIiero ycuiacHus uepe3 konaeHcatop Cl Ha 0Ga3y
Tpan3uctopa V2 crenyromero kackaaa. CMmerienue Ha 0a3e 3TOro TpaH3WCTOpa 3ajaercs pesucropoM R3, a
Harpy3koi kackaaa ciyxut pesuctop R4. C Hero curHan mocryrnaeT yepe3 3aMKHYThIE€ KOHTAKThl 3 U 5
nepexmoyaTens S2 ¥ IMHUIO CBSI3U Ha KaTCIOJb BTOPOro anmapata. M3 Hero abOHEHT CIBIIIHUT Balll TOJIOC.

YroObl ycibiliaTh aOOHEHTA, BEPHUTE PYUKY MepeKrouaTens B nmonoxenue «lIpuem» (OHO MoKa3aHo Ha
cxeMe), a aDOHEHT YCTaHOBHUT MEPEKITIoYaTelb CBOCTO armapara B monoxenue «llepemaua.

Karctons TONOBHBIX TeneOHOB — MaJOMOIIHBIA aKyCTHUECKHH IMpeodpa3oBaTenb, MMOITOMY MPH
MPOCTYIIMBAHUY TIPHJIETCS TPUKIABIBATH €r0 K YXY, a IIPH Pa3roBope — MOJHOCHTH OJKe Ko pry. Bor
TakK, MOTIIEPEMEHHO MEHSIS TTOJI0KEHHE KaTICIOJIsl, BEAYT pa3roBop.

Ha cxeme BbI BUIHTE HOBOE YCIIOBHOE 0003HAUCHUE — KHOIOYHBIN BBIKIHOUYATENb (MM IPOCTO KHOIKY)
51. PaGoraer oH Tak >ke, KaK W 3BOHKOBas KHOITKA-TIOKA JIEPXKHIIL €€ HaXaTOW, DIEKTpHUEcKas Ielb
3aMKHYTA.

3auem 31ech Hy)kHa KHomKa? [IpencTaBbre, 4TO anmapaT HaXOIUTCS B HECKOJILKAX METpax oT aboHeHTa n
M3-32 MaJOW MOIIHOCTH KAICIONsl Balle COOOIIEHHE OH, €CTECTBEHHO, HE CIBIMHT. YTOOBI MpPHBICYb
BHHMMaHHE a0OHEHTA U MPHUTIIACUTH €r0 JIIsl Pa3roBopa, Hy)KHO HaXaTh KHOIMKY, IOCTABUB MPEIBAPUTEIHHO
nepexmouatens S2 B nonoxkenue «llepeqaua». Ycunurtens Balllero ammapaTa MpeBpaTuTcs B TeHepaTop, U
Ha €ro BBIXOJIC TMOSIBUTCS CUTHAJ 3BYKOBOW YacCTOTHI, KOTOPBIH Mpeodpa3yercs KarcioineM a0OHEHTa B 3BYK,
XOPOIIO CIBIIIUMBIN Ha IOCTATOYHOM PACCTOSHHUHM OT armapata. [IpokoHTponupoBaTh paboTy TeHeparopa, a
3HAYWT, U TIOIady CHT'HaJia BEI30Ba BBl CMOXKETE TI0 CBOEMY KaIICIOIII0 — B HEM TOXe OY/ET CIIBIIICH 3BYK.
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Puc. 52. [letanu neperoBOpHOro ycTpomcTaa:
a — nepekntovatenb TM1-2; 6 — nepeknwo4yatens U3 AByx TymbnepoB TB2-1; 8 —
ManorabGapuTHbIe KHOMKU; 2 — KHOMOYHbIN BbIKMOYaTenb

Temnepb naBaiiTe MOCMOTPHUM, KaKWe JIETAIN HYXKHO MPUTOTOBUTH JUIsl COOpKH amnmapara. Haunem ¢ HOBBIX
JUIL Bac JeTalied — TepeKmovarens W KHOMKH. [lepekiodaTens MOXKHO B3STh JIFOOOT0 THMA, HO
JIBYXCEKIIMOHHBIA. DTO 3HAYMT, YTO OOMIasi pydKa IEPeKIIOYaTeNsl YIPaBiseT MOJOKEHUEM ITOJABHKHBIX
KOHTakToB (3 M 4) IBYyX OMMHAPHBIX IMepekmodarenci (Min cekuumii). Takoi mepekmouarens tuma TII1-2
noka3aH Ha puc. 52, a. CHU3y y HEro IIeCTh BBIBOJIOB, KOTOPHIC OTMEUEHBI TEMH Xe IUPpaMH, 4TO M
BBIBOJIBI HA CXeMe, — OHHU U OyJIyT CIYXHUTb OPHEHTHpPAMHU MPH MMOIKIIOUECHHH TIEPEKITIoUaTells K IeTalsaM
ammapara.

KHomKy MOXHO B3STh 3BOHKOBYIO, HO OHa OOBIYHO OBIBa€T JOBOJHHO BHYIIMTENBHBIX TIabaphTOB.
[ToaToMy Jydliie MOMBITATHCS TOCTATh MAIOrabapUTHYIO KHOMKY (puc. 52, B) MM UCTIOIb30BATh KHOMOYHBIH
BBIKJTFOUATelNb (puc. 52, ) Takoro ke TUIa, 4TO MPUMEHSETCS BO MHOTUX HACTOJILHBIX JIamMmaX. [[pOBOAHUKH
K HEMY He TIO/INAauBaIOT, @ BCTABIISAIOT MX 3aYUIICHHbBIC KOHIIBI B OTBEPCTHS COOKY M 3aKPEIUISIOT BHHTAMH.

Kanctone Bl or BBICOKOOMHBIX TONOBHBIX TenedonoB Ttuma TOH-1 wmu TOH-2. Tpansucropsl
pexoMenyeM B3tk Tuna MI1396, MI141, MI142A, MI142b ¢ koadduimentom nepenaun Toka ot 40 mo 60.
[NepBBIii 3 HA3BAHHBIX THIIOB TPAH3UCTOPOB 00IaTaeT HAMMEHBIIMMHU COOCTBEHHBIMH IIyMaMH, ¥ TIO3TOMY
MPUMEHEHUE €ro JaeT JIYYIIHe Pe3ylbTaThl — B Kalcioie OyJeT CNbIINIEH MEHBIINN MOCTOSHHBINA 3BYK
(trym), 9em ¢ IpyruMHU TPAH3UCTOPAMHU.



Pesucroper MmoxkHO B3siTh THa MJIT-0,25 nmn MJIT-0,5, xonnencaropel — . MBM wiin aHanoruyHeie
emkocthio 0,05 — 0,1 Mx® Ha m1000€ HanpsHKEHHE, HO BO3MOXKHO MEHbIIUX radaputoB. ['Hesma X1 u X2
MOT'YT OBITH JTFOOOT0 THIIA, JAaXKe caMoaeabHbIe (0 HUX PacCKa3bIBaJIOCh B OMUCAHUH KOHCTPYKIIUH IIEPBOTO
JIETEKTOPHOT'O MPUEMHUKA).
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Puc. 53. PacnonoxeHue aetanen neperoBOpHOro yCTponcTtsa Ha MOHTaXXHOW nnarte

Ucrounuk nutanus GB1 — Garapes «KpoHa», HO BITOJIHE MMOA0MAET U UCTOUHUK, COCTABJICHHBIN U3 IBYX
MOCJIEIOBATEIbHO COSMMHEHHBIX Oarapeit or kapmanHoro ¢ouHaps Ha 4,5 B (6Garapes 3336JI) — B 3TOM
ciydae 3HauMTeNnbHO (00Jiee YeM B 5 pa3) yBemHuUTCS CPOK CITy:KObI HCTOUYHHMKA MTUTAHHUS, HO OJIHOBPEMEHHO
BO3PACTYT U TabapuTHI amnmapara.

Yacth Jeraneil meperoBOpHOro yCTPOWCTBAa CMOHTHPYHTE Ha IUIaTe U3 M30IAIHOHHOrO MaTepuaja (puc.
53). Tlox Karcroib TOMOBHBIX TeAe()OHOB BEIPEKBTE B IJIATE€ OTBEPCTHE TAKOI'O JHAMETPa, YTOOBI KarCioib
BOIIIEN B IUIATy C TPEHHEM U HAJeXKHO yAep:KuBaiics B Hell. batapero «Kpony» npukpenure MeTaTH4ecKUM
YTOJIKOM, COTHYTBIM M3 IIOJIOCKHM MsArkoro merayia tommmuod 0,5 — 1 MM. [Jlns moxamaiiku BBIBOJOB
Jierajeil yCTaHOBHUTE HA IUIATE MOHTaXHBIC INMHIBKH, KaK 3TO JeNajioch B paHee COOMpaeMbIX
KOHCTPYKIUAX.

Puc. 54. BHewHun BuO neperoBopHoro yctpomctBa Puc. 55 OnpepeneHne OAHOMMEHHbIX
NPOBOAHUKOB

[Inaty ¢ nmeransiMu NPUKPENUTE K KOPIYCY CO ChEMHOW HIKHEW KpPBILIKOW, BHEIIHMU BUJ KOTOPOIO
HampuMep TakoH, Kak moka3aHo Ha puc. 94. Ilox kamcronp B KOpIyce BBIPEKbTE OTBEPCTHE HECKOIBKO
Oornplllero nuamerpa, YeM y KPBIIKH Karicioyisi. Ha OOKOBOW CTEHKE KOpIyca YCTAaHOBHUTE THeE3NA JUIs
MOJAKJIFOYCHUS. JIMHUM CBS3M, TEPEKII0YaTeb M KHONKY BbI30Ba (MM KHOIOYHBIA BBIKJIIOYATENb).
CoeMHUTE 3TH JeTald MEXIy coOol M ¢ JeTaisiMd Ha IJIaTé MHOTOKWJIBHBIM MOHTQ)XKHBIM TPOBOJIOM B
W30JIALINH.

TuiaTenbHO MPOBEPHB MOHTaXK M YOCAWBIIMCH B TPaBHILHOCTH M HAJEKHOCTH BCEX COEJAWHEHUH,
YCTaHOBUTE TIepeKiodaTens B monokeHue «llepegaua» u m3MepbTe HANMpsDKEHHE MEXIY BBIBOAAMU
SMHTTEpPA U KOJUIEKTOpa TpaH3ucropa V2 — oHO JoinKHO ObITh okono 4 B. Ecnu mokazaHust BoidbTMETpa
3HAYMTENFHO OTIMYAIOTCS OT yKa3aHHOro 3HaueHus (Oonee yem Ha 0,8 B), mogbepute TouHee pesuctop R3



(memath 3TO BBI yke ymeere). Takoe jke HAIPSHKEHHUE JODKHO ObITh M MEKAY aHaJOTHYHBIMU BBIBOJAMH
Tpan3ucTopa V1, TouHee 3HaUEHHE €ro yCTaHABIMBAIOT oa00poM pesuctopa R1.

[onxmrounte k rHezgamM X1 u X2 npyrodl Kamncrollb TOJOBHBIX TENe)OHOB U MOCTYUHTE MajbIeM I10
KaIICIOJIIO amiapara — STH MOCTYKUBAHUS JOJDKHBI ObITH CIBIIIHBI U3 TIOAKIIIOYeHHOTO Karctoms. [IpoBeppTe
paboty 1enu Bei3oBa. [Ipu Haxatoi kHomke Sl (MM BKJIFOYEHHOM KHOITOYHOM BBIKJIFOYATENIC) B BHIHOCHOM
KaIICroJIe JIOJDKEH MOSIBUTHCS TPOMKHIA 3BYK.

Ecnn Ha xakoM-HHOyAb dTame pe3yibTaThl MPOBEPKH OYAYT HHBIC, MPUJICTCS elle pa3 BHUMATEIBHO
MPOCMOTPETh MOHTAXK M U3MEPHUTh HANPSDKEHUE OaTaper 1mojl Harpy3Koil (Ipu ycTaHOBKE Tepekiroyarens S2
B nonoxenue «llepenava»). Kak mpaBuiio, mpu OTCYTCTBUH OMIMOOK B MOHTa)€ M HMCIPABHBIX JCTANSAX, a
TaKXKe ¢ XOpolleid OaTapeell anmapar HauWHAET paboTaTh cpasy Mociie BKIIOYCHUs. TOHAIBHOCTh CHUTHANA
BbI30Ba MO)KHO M3MEHHTH MOJA0OPOM eMKOCTH KoHIeHcaTopa C2 (C yBElHMYEHHEM EMKOCTH BBICOTa TOHA
YMEHBIIIACTCS).

Ocraercst cobpath elle OAWH TaKOW KE ammapaTr, Pa3MECTUTh anmapaTbl B HYKHBIX TOMENICHUSX H
MPOBECTH JIBYXIPOBOAHYIO JIMHHUIO CBs3W. JImsi STHUX 1eneld MOXHO HCIONb30BaTh MOHTaXKHBIN
OJHOXKUJIBHBIA WJIM MHOTOXHWJIBHBIA TPOBOJ B M3OJANHU. [IPONOKUTH €ro ymoOHO BIOJIb TUIMHTYCA HIIH
MOMBITaThC YOpaTh MOJ TUIMHTYC. B TpuHIMIIE MOXHO TPOJIOKHTH JIMINL OAWH IMPOBOJ, a B KayecTBE
BTOPOT'0O MCIIONB30BaTh TPYOy MapoBOr'0 OTOILICHHUS WIIH BOJIOIIPOBOJIA, HAJIEKHO COCANHUB ¢ Hel THe3na X2
000uX amnmaparos.

B mocnenHem cirydae mpocTo pemaercs 3a7ada npaBUIbHOTO COSAMHEHNUS allliapaToB C JTMHUEH CBS3H —
OT 9TOr0 3aBHCHUT paboTa BCEr0 IEPETOBOPHOrO YCTpOMcTBA. A Kak OBITh, €CIU BBl TPOJIOKHIH
JBYXIIPOBOJHYIO IMHUIO? Kak B 3TOM cilydae ONnpenesinTh KOHIIBI MPOBOIOB, KOTOPBIE HY)KHO COCAUHUTH C
OZIHOMMEHHBIMH THe3maMu? [loMoker mpocroe ycrpoiicTBo (puc. 55), codpanHoe u3 muoxa tuma J[226 ¢
MoObIM OyKBEHHBIM HMHJIEKCOM Ha KOHIIE, JIAMIIOYKH OT KapMaHHOro (onaps Ha Hampspbkenue 3,5 B u
Oarapen Ha 4,5 B. K BhIBomaM Oaraped NOAKIIOYMTE KOHIBI IPOBOJOB Ha OJHOM IIYHKTE CBS3H, a
MOCIE0BATENFHO COSAMHEHHBIE IO M JIAMITIOUKY COEJMHUTE C TIPOBOJaMHU Ha JpyroM. Ecim nammouka He
TOPUT, MOMEHSWTE MECTaMHU KOHIIBI ITPOBOJIOB JIMHUK CBSI3U. Kak TOJNBKO JTaMIToYKa 3aropurcsi, 3aMeTbTe, C
KaKHM TIPOBOJIOM OBLT COCJMHEH aHOJl IMO0Ja, U MOAKIIOYHTE KOHEIl 3TOT0 MPOBOJIa, HAIIpUMeEp, K THe3ay X1
anmapara. Ha 1pyroM KoHIle TMHHH K TaKOMY K€ THE3Jy BTOPOTO amnmapaTa MOJKIIOYHTE KOHEI] MPOBO/a,
KOTOPBIN COEAMHSUICS C ITIocoM Oatapen. OcTaBIuecss KOHIBI COSIMHUTE C THE3JaMH X2 ammaparoB.

INEPETOBOPHOE YCTPOUCTBO U3 ABOHEHTCKHX
I'POMKOI'OBOPUTEJIEN

HecpaBHenHo Oonplinii  WHTEpeC, YeM paHee ONHCAHHOE, MPEACTABISAECT TPOMKOTOBOpSIIEe
MeperoBopHoe ycTpoicTBo. [lpoine Bcero uCmonb30BaTh Ui OTHX Iieieldl T'OTOBbIe a0OHEHTCKHE
TPOMKOTOBOPUTENH, BCEra UMEIoIMecs B mponaxe. KOHCTpyKIus rpOMKOTrOBOPHUTENS HE UMEET 3HaYeHHU ,
Ba)XKHO, 4TOObI OH OBLI pacCuMTaH Ha HANpsDKEHHWE TpaHCIMOHHON cetn 15 B (rpomkoroBoputenu
BhINTycKaroTcs Ha HanpspkeHus 15 u 30 B) — ¢ TakiuM rpOMKOTOBOPHUTENIEM YIAETCs MOIYYUTh HAHOONBIIIYTO
TPOMKOCTH 3BYKA.

Bcero s meperoBopHOro yCTponcTBa HYKHO MPHOOPECTH JIBa TPOMKOTOBOPUTENS. — I10 OJHOMY JJIS
Ka)X/IOT0 MyHKTa CBsi3W. Kak BbI, HABEpHOE, JOTaalluCh, KaXKIblii I'POMKOTOBOPUTENL OYIET BBIMOIHSITH U
CBOIO MPSIMYIO POJIb, U poiib MUKpO(oHa. [1OHATH, KaK 3TO JOCTUTAETCs, HETPYIHO, €CIIH TOCMOTPETh Ha
cxeMy (puc. 56) meperoBOpHOro YCTpOWCTBA — OHA HECKOJBKO HAIOMHUHACT CXEMYy MpeabIayIei
KOHCTPYKIIHH.

[pexae 4eM mo3HAaKOMUTBCS C pabOTOl TeperoBOPHOT0 YCTPOHCTBA, PACCMOTPUTE CXeMy abOHEHTCKOTO
I'POMKOTOBOPHUTENSl — HAa HEH ecTh JiBa HOBBIX YCIOBHBIX O0O3HAYCHUS. TaK HA3bIBAEMOHM JWHAMHYECKOM
TOJIOBKH MPSMOT0 M3IydeHus B1l (MiIn mpocTo TMHAMHUYIECKOM TOJIOBKH) U Tpanchopmaropa 7.

Korma roBopsaT o OTUHAMHUYECKOW T'OJOBKE, MMCIOT B BHIY COOCTBEHHO 3Ty HeTallb 0€3 KaKux-Iu0o
JIOTIOJTHUTENBHBIX NpUHAAISKHOCTEH. Ecnu ke nuHaMuueckas TOJOBKA YCTAHOBJIEHA B KOPIIyCE, TAKYylO
KOHCTPYKIIMIO Ha3bIBalOT YK€ TPOMKOTOBOpHTENeM. BHYTpH Kopiyca TPOMKOTOBOPUTENS MOTYT OBITh
CMOHTHPOBaHbl HEKOTOpBIE JPYrHe JeTanu — TpaHchopMmarop, KoHIeHcaTop. B mokazaHHOM Ha cxeme
TPOMKOTOBOpUTENIE BBl BUIWTE HHU3KOYACTOTHBIH TpaHchopmaTop 7 W mepeMeHHBIH pesuctop R
TpancopMaTop HyKeH I BKIIOUCHHS JUHAMHYECKON TOJIOBKH B TPAHCISIIMOHHYIO CETh, a TIepEeMEHHBIM
PE3UCTOPOM  PEryJIUPYIOT TI'POMKOCTh 3BYKa TI'DOMKOIOBOpHUTENSA. B  INEperoBopHOM  yCTpOMCTBE
TPOMKOTOBOPUTENh HCIIONB3YeTCd B PEXKUME MaKCHUMaJbHOW TPOMKOCTH, KOTJa IBUXKOK MEpeMEeHHOro
pe3ucTopa HaxOmUTCS B BEPXHEM IO CXEME MOJOKeHWH u oOMoTka | (mepBu4YHAs, BHICOKOOM-Hasi)
TpaHchopMaTopa MOJKIIOYCHA HAMPIMYIO K IITHIPhKaM BUJIKH, KOTOPOH I'POMKOTOBOPHUTENb BKIIOUACTCS B
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Puc. 56. Cxema neperoBopHOro yctpomcrea ¢ abOHeHTCKUMU rPOMKOroBOpUTENAMU

Utak, rpoMKOroBOpHTENIh MOJKIIOUEH uepe3 pasbeM X1 KO BXOAy ycWIMTeNs, COOpaHHOrO Ha
Tpansucropax V1, V2. Ho monkitoueH OH HECKOJbKO HHAYe 10 CPaBHEHHUIO, HampuMep, C KarlCIojeM
HpenbIAYIeH KOHCTPYKIIMH — OJMH M3 BBIBOJOB IPOMKOTOBOPUTENSI COCAMHEH HE ¢ 00umM (ITFOCOBBIM)
MPOBOZIOM IMHTAHUsI, & ¢ MHUHYCOBBIM. C/IENaHO 3TO CIENUALHO JJIsl YIPOUICHUSI CXEMBI MepeKITIOYeHUS
T'POMKOTOBOPHUTEISI U YMEHBIIIGHHUS YUCIa CEKIUU mepekmoyarens. Ho mo mepeMeHHOMY TOKY, TO €CTh
CUTHAITy 3ByKOBOM YaCTOTHI, OH BCE K€ COCTUHEH C SIMHUTTEpOM TpaH3uctopa V1 uepe3 konaencarop CA u
rncToyHMK nuTanus GBL.

Bxoa u BBIXOJ ycHiIMTENs COSIMHEHBI ¢ mepekitrouateneM Sl. B moka3aHHOM Ha cxeMe TONOKEHUH
aO0OHEHTCKHI T'POMKOTOBOPHTEND IMOJKIIIOUEH Yepe3 IMepeKiouaTenb K rHe3iaM X2 u X3, KOoTopele uepes
JIMHHUIO CBSI3U COSIMHEHBI C TAKUMH K€ THE3JaMH BTOPOTO anmapara. TakuM o0pa3oM, Kak B B MPEIbIAYIEM
MEPEroBOPHOM YCTPOUCTBE, TPOMKOTOBOPHUTEIH O00OKX aIapaToB OKa3bIBAIOTCS TOAKIIOYEHHBIMHU K JIMHAN
cesi3u. Ecnmu Temeps mepekirouaTeNb IEPBOrO ammapara IepeBecTd B monoxkenwe «[lepemaya,
TPOMKOTOBOPUTENb OTKIIOYHTCS OT JIMHUM CBSI3M, @ C Hel OyIeT COCAMHSATHCS BBIXOJA YCHIIUTEIS.
OIHOBPEMEHHO 3aMKHYTCS HIDKHHE KOHTaKThI mepekitodaress (3 u 5) u mogaayT Ha yCHIIMTENb MHUTaHHE.
I'poMkoroBopuTENs CTaHET MHKPOPOHOM. 3BYKOBBIE KOJICOAHWs CHayalla MpeoOpa3yloTcsl UM B DJIEKT-
pHYECKHE CHTHANbI, KOTOPBIE 3aTeM YCHIUBAIOTCA TpaHcopmaTopoM T M ycuimuTenaeM. BrIxomHoW curHan
YCUJIMTENS 4epe3 JIMHHUIO CBS3M TIOJIAeTCs HA TPOMKOTOBOPHTENh BTOPOTrO ammapara, I/ie MPOHCXOAUT
o0paTHBII TpollecC — 3JEKTPUYECKUH CHUTHANI TpeoOpaszyercss B 3BYKOBBIE KoNeOaHUs BO3ayxa. OTH
KoNleOaHus M CIBIIINT aOOHEHT.

Ha cxeme, kak BbI BHI-UTE, HET KHOIKH BBI30Ba, NIOCKOJIBKY HaJ00HOCTh B HEH OTMalia — TPOMKOCTH
3BYKa JIOCTATOYHA, YTOOBI TOJIOC OB CIBIIICH B JTFOOOM MECTE MOMEIICHUS.

[epexmrouareny Sl Hamo B3sTh TakOM jkKe, YTO M B MPEABIIYIIEM IEPErOBOPHOM YCTPOMCTBE, HIIH
W3TOTOBUTH €ro M3 JIBYX ONUHApHBIX TyMOiepoB thmna TB2-1. Tpansuctoper MII395, MI141, MII42A win
MII42b ¢ xoaddummenrom nepeaaun toka or 40 no 60. Kongencatop C1 moxker ObiTh Ta MBM wniu
060t apyroi emxocteio ot 0,1 1o 0,5 Mx®; C3 Taxke moboro tuma (KCO, K40I1-2, BM-2, T10, TIM-1 u
T. 1.); C2 u CA tuna K50-6, K50-12 usm apyrue 37eKTpoIUTHUSCKAE KOHICHCATOPhl eMKOCThIO HE MEHEe
TOi, YTO yKa3aHa Ha cxeMme, U ¢ Hampsbkenuem He meHee 10 B. Pesucroper — MJIT-0,25 wnu MJIT-0,5.
Barapes nutranus GB1l — nBe mocnenoBaTeabHO COeMMHEHHBIC OaTtapen OT KapMmaHHOro ¢onaps Ha 4,5 B
(rumma 3336J1). Barapero tuma «KpoHa» HeKeNaTeJbHO HMCIIOIB30BATh M3-3a CPABHUTENBHO HEOOJBIIONO
cpoka ciyk0bl ¢ 3TuM ycunutenem (3 — 4 4 HenpepbIBHOW paboThl). AOOHEHTCKHII TPOMKOTOBOPUTEb
MoXxeT ObITh, Hanmpumep, «Croprnpu3-301» na HanpspkeHue 15 B. g momkirodeHusl ero K amnmapary
noHaoouTest otBetHast po3erka XX. I'Hesma X2 u X3 nr000it KOHCTPYKIMHU (3TO MOXKET OBbITh Takas ke
pO3eTKa, 4TO M ISl OAKITIOYCHUS] TPOMKOT'OBOPUTEIIS).

Jleranu anmapaTa pa3MelialoT Ha MOHTa)XHOH IUIaTe U3 M3OJIAIUOHHOrO Marepuana (puc. 57). batapen
KIaAyT Opyr Ha Jpyra M OPUKPEIUIAIOT K IIaTe MeTaJuIMYeckod ckoOoi. [lepeximrouaTellb 3aKperuisioT
raifikoil Tak, 4ToObI 4acTh €ro KopIlyca ¢ pe3p00il BeICTyNasia Hajl MOBEPXHOCTHIO TUIaThl HA 7 — 8 MM, s
MOJNaiKK BBHIBOJIOB J€Tajel HAI0 YCTAHOBUTH Ha IUIATE MOHTAXKHBIC IIMUIBKHA W3 TOJCTOW 00Jy-KESHHOH
MPOBOJIOKH, CHWU3Y KOHIIBI IIMHIJIEK HE JOJDKHBI BBICTYNAaTh Ooiee 4eM Ha 3 MM — HX YKOpPauWBaIOT
KycaukaMH TI0 OKOHYaHWU MOHTaxa. [lo yriam TuiaTel MPHKICHBAIOT CO CTOPOHBI PYUYKH MEpEKITIoYaTems
HeOOoMbIINE MPOKJIAJKH U3 KapTOHA WK (haHephl TONIUHON 3 — 4 MM W TIPOCBEPIIMBAIOT B HUX OTBEPCTHS
HAIPOTUB OTBEPCTUH B ILIATE.



Puc. 57. MoHTaxHaa nnaTta NeperoBOpHOro YCTPOWCTBA. a — pacnosfiokeHue aetaned; 6 —
BHELUHWUIA BUA CMOHTUPOBAHHOM NAUTbLI

Puc. 58. BHewHUIn BUA neperoBOpHOro yCTponcTea

ITnaty ¢ meransiMu ycTaHaBiuMBaioT B Kopryce (puc. 58) co cheMHOM HybKHEH Kpoimkoil. Ha nuieBoit



MaHeIu KopIyca Halo BhIpe3aTh OTBEPCTUA O] pa3beM, THe3/a U MepekiodaTenb. [lnaTty npukperisor K
JUIIEBOW MAHENH BUHTaMH, a KOPITC MepeKimoyaTens (UKCUPYIOT Ha TTaHeld TaiKo#.

Hacrano Bpemsi mpoBepuTh U NMPH HEOOXOIUMOCTH HAJaJUTh armapaT IeperoBOpHOro ycrpoiicrea. Ho
CHauana, Kak oObIYHO, HAJO TIIATENBHO TPOBEPHUTH MPABHIBHOCTh MOHTa)Xa M HAJIESKHOCTh BCEX IaeK.
3arem cieayeT MOAKIIOYNATE K THe3naM X2 u X3 mpoBoja JIMHUU CBSI3U C TPOMKOTOBOPUTENEM Ha JPYToM
KOHIle (MHaue TOBOps, B Apyroil komHare). B po3erky X1 BcTaBbTE BHIIKY «CBOET0» IPOMKOI'OBOPHTEIIS.
[TocraBbTe pydKy mepexitouaTens B nonoxkenue «llepenaga» u uaMepbTe HAMPSHKEHUE MEXKAY YMUTTEPOM U
KOJIJIEKTOPOM TpaH3ucTopa V2 — OHO JOJKHO ObITh B mpenenax 3,5 — 4 B. [Ipu HE0OX0IUMOCTH TOYHEE
YCTAaHOBUTH 3TO HANpsDKEHHE MOXKHO mondopoMm pesuctopa R3. TouHO Tak ke MpoBEepbTE HAIMpPSHKCHHE
MEXKIy KOJUIEKTOPOM W 3MHUTTEpOM TpaH3ucTtopa V1 M, ecnu 3TO HY)KHO, YCTAaHOBHUTE €ro 3HAuUeHHE B
npenenax 3 — 4 B mondopom pesuctopa RX.

VY6enuthes B paboTe anmapara MOXKHO, IPOCTYIIAB 3BYK M3 BTOPOTO TPOMKOTOBOpUTENs. BOT 31ech Bam
MOHAJ00UTCS MMOMOIIHKK: ITYCTh OH T'OBOPHUT IEpe]] TPOMKOTOBOPHUTEIEM-MHKPO(OHOM, a BBI MOCTyIIalTe
€ro roJoc B Ipyroid KOMHare.

HagepHoe, y Bac BO3HHKHET MBIC/Ib, YTO MOXXHO OOOWTHCH 0€3 MOMOIIHUKA, €CIIH YCTaHOBUTH BTOPOM
I'POMKOTOBOPHUTEIH B ATOM K€ MTOMEIICHUH HEeBJalleKe OT amrapara U CIIylaTth caMoro ce0st Wi B KpaitHeM
cllydae XJIONKH B Jajgou. Ho B OONBIIMHCTBE cy4acB Takas MPOBEpKa HE yIAeTcsl W3-3a aKyCTHYECKOH
CBS3M MEXIY TpOMKOroBoputensaMu. [Ipu pacmoioeHHM HX B OJHOM IOMEIIEHHH MOXKET IMOSBUTHCS
PE3KHil CBHCT BO BTOPOM TPOMKOTI'OBOPHUTENIE W HUKAKKE IPYTHE 3BYKH HE OYYT CIBIIIHBI.
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Puc. 59. Cnoco6 ymeHbLUeHUsI FPOMKOCTU 3BYKa NeperoBoOpHOro ycTponcTea

[lpaBma, ectb JOpyrodi cmoco® TpoBepKH ammapata 0Oe3 momommHuka. [locTaBeTe mepen
I'POMKOTOBOPUTENIEM-MUKPO(POHOM TPAH3UCTOPHBIH pPaJHONPUEMHUK, HACTPOCHHBI Ha Kakylo-HHOYIb
CTaHINIO, U TIOCITyIIaiiTe 3BYK BO BTOPOM TpoMKoroBopurene. Ecnu Oyayt HaOmoaaThesi TOOOYHbBIE 3BYKH B
BHJIC CIIA0OT0 CBUCTA WJIM YPE3MEPHOTO IIMICHUS, 3aMeHuTe KoHaeHcatop C3 npyrum, Oonblield eMKOCTH
(3600, 3900, 4300, 4700 nd).

Eme nydme caenath Tak. IloctaBbTe MPUEMHHK BOJHM3H BTOPOro rpoMKoroBoputenst (OH B JApyrou
KOMHATe), MepeKIroyareNnpb anmapara ycTaHoBuTe B mojoxeHue «l[Ipumem». «CBOi» TpOMKOrOBOPUTENb
BKJIFOUMTE MKy BbIBoJaMu 5 u 6 mepeximovatens (TO €CTh MOAKIOYNTE MPOBOJHUKAMHE INTHIPKU BUIIKU
IPOMKOTOBOPUTENS K BBIXOAY YCHJIMTENs), a BBIBOABI 3 W 5 TmepekiIrouarens BPEMEHHO 3aMKHHTE
MPOBOJIOYHON TiepeMbIukoi. Tenepbr MUKPOGOHOM OyAET CIYyKUTh BTOPOH TPOMKOT'OBOPHTENH, a uepe3
«CBOI1» BBl CMOYKETE€ KOHTPOJIMPOBATH 3BYK. Pydka mepeMeHHOro pe3ncTopa Ha KaskJIoM TPOMKOTOBOPHTENE
JOJDKHA HAXOAUTHCS B TIOJIOKEHUH MAaKCUMAJIbHOM TPOMKOCTH, MHaYe HUYETO He TOITY4IHUTCS.

MoXXeT CIly4uTbCcsl, YTO B YCTPOMCTBE HCIIONB30BaHBI TPaH3UCTOPBI C OONBIINM KOI(UIMEHTOM
nepeayd M YyBCTBUTENBHOCTh YCHIIMTENS TONYYHJIACh H3JMINHEH, M3-32 4Yero 3BYK TPOMKHH U C
WCKQKEHUSIMH. YMEHBIINTh UYYBCTBUTEIHHOCTh YCHJIUTENS HETPYAHO, BKIIOYMB TIOCIEAOBATENBbHO C
koHaencatopoM Cl mepeMeHHBIH pe3ucTop comporuBicHneM 22 — 68 kOwm (puc. 59). Ilepemertennem
JBUKKA PE3UCTOpa YCTAaHOBUTE JKEIaeMyI0 TPOMKOCTh, H3MEPHTE OMMETPOM TOITYIHBIIIEECS COPOTHBIICHUE
U BIAasiiTe BMECTO MEPEMEHHOIO PE3MCTOPa MOCTOSHHBIA C TaKUM JKE COMPOTHBICHUEM (MJIM BO3MOXKHO
OJIM3KHM).

Ha sToM mpoBepky M HAcTpOHKY OJHOT'O ammapara MOXKHO CUMTaTh 3aKOHUYEHHBIMM M NPHUCTYNATh K
cbopke BTOporo. He 3a0ynpTe, KOHEUHO, CHATH IEPEMBIUYKY C BBIBOJOB 3 U 5 IMEpeKiouaTens, OTNasTh
BBIBOJIBI TPOMKOT'OBOPHTEINS OT YCHIJIUTENS U BCTABUTH BUJIKY T'POMKOTOBOpHUTENS B pazbeM Xl.



UsroToBuB mpemiaracMbie MPUCTaBKH, BbI HE 3aTPOHYIIM CAMHUX T'POMKOT'OBOPUTENEH, H OHU B JIIOOOH
MOMEHT MOTYT paboTaTh OT TPaHCIAIUOHHOW JHMHHU — JJIS OTOTO JIOCTATOYHO TEPECTaBUTh UX BHIIKH B
COOTBETCTBYIOLIYIO pO3eTKy. Eciam BBl XOTHTE caenaTh IIOCTOSHHO JEHCTBYIOIIEE IeperoBopHoOe
YCTPOWCTBO, 3JEKTPOHHYIO dYacTh almapara Jydlle MOHTHPOBaTb BHYTPU TPOMKOT'OBOPHUTENI —
KOHCTPYKIIHSI TIOTYYUTCsl Oosiee KOMIakTHOW. KoHeuHo, MecTa B KOpITyce TPOMKOT'OBOPUTENS] HEMHOTO U
MIpHUETCS HECKOJIBKO M3MEHUTHh pa3MellleHue erajel 1 MOHTax. Tak, MOHTaXHas IUlaTa Ternephb JOKHA
ObITh MeHBIINX pa3MepoB (puc. 60), U Ha Heil pa3MeIaroTCs MepeKTYaTeIb U IeTaln yeuiutens. [laty
HaJ0 MPUKPENNTh K BepXHel creHke kopmyca (puc. 61), 4roObl HapYKy BBIXOIWIIA PydKa IEPEKTIOUaTeIs.
[IpoTHB MONOKEHUH PYYKH HMPHUKICHTE K CTEHKE IOJIOCKHM OyMard C yKa3aHUSIMU Ha PEKUM pabOThI
anmnapara — «I[Ipuem» u «llepenaya».

a
I.ac ATk f#xz Kxx |
e T |
: P i o
B | i e -
|
' 3 04
Y
|
y B
|4 e w2

Puc. 60. PacnonoxeHue petaneh Ha MOHTaXHOM nnate nNeperoBOPHOro yCTpoucTtBa B
abGoOHEeHTCKOM rpoMKoroBopuTesne

Hcrounuk nutanus (aBe Oartaped OT KapMaHHOrO ()oHapsi, COSOMHEHHBIC MOCIEI0BATEILHO) MOXKHO
pa3sMecTUTh KaK BHYTPU KOpIyca, TaKk M CHAapyX Hd — Ha CbEMHOH 3aJHel CTeHKe M3 KaproHa. s
MOCJIEHET0 BapHaHTa M3TOTOBBTE «kapMmam» (puc. 62), Hampumep, M3 IUIOTHOIO KapTOHAa WM OyMard,
CKJIICEHHOM B HECKONBKO citoeB. IIpukpenure (Mny MpHUKICHTE) «KapMaH» K 3aJHel CTEHKE, YCTAaHOBUTE B
Hero 0aTapeu, COSAMHUTE UX MOCIIEN0BATENbHO (KaK MOKa3aHO HA PUCYHKE) U TOAMNASHTE K BHIBOJAM KOHIIBI
MIPOBOIHUKOB MUTAHUS alnapata, MPOMYIIeHHBIX Yepe3 OTBEPCTUS B CTEHKE.

JATHRE CITIEHKET 200MKG-
eoldopurngs

Puc. 61. BHewHuit BUA aGOHEHTCKOro rpOMKOroOBOpUTESS C NeperoBOpPHLIM YCTPOMNCTBOM
Puc. 62. Pa3melleHne MCTOYHMKA NUTaHUsA Ha 3afHel CTeHKe rPOMKOroBopuTtens

Ymporaercss ¥ 0CTalbHOH MOHTaX ammapaTa. Temeps He HyXeH pasbeM X1 — npeaHa3sHaueHHbBIC s
HEro NMPOBOJHHKH OT IJIATHl MpUNasiTe K KpallHUM BBIBOAAM MEPEMEHHOr0 pPe3rCTOpa TPOMKOTOBOPUTENS.
JlumHuMK oKa3bIBAIOTCA W OTHAeNnbHBbIe THe3aa X| 1 X3 — ux ponb OyayT BBINOIMHSITH IITHIPHKH BHIJIKA
rpoMKkoroBoputelnsi. UToObl He 3amyTaThesi B MOHTaXKe, CHavaja OTHasiHTe KOHIBI ITHYpa TPOMKOTOBOPHUTENS



OT BBIBOJOB IIEpEMEHHOro pesucropa. OmpenennuTe ¢ MOMOIIBI0 OMMETpa WIM IPOCTEHIIero mpoOHHKA,
COCTOSIIIETO W3 JIAMITOYKH, JHO/a M OaTaper, 0 KOTOPOM pacCcKa3blBaJIOCh BHINIE, C KAKUM IITHIPHKOM
COEIIMHAETCSA TOT WJIM MHOM KOHEI IIHYpa, IOMEThTE UX W MOANASMTE KOHUBI IIHYPAa K COOTBETCTBYIOLIMM
TOYKaM MOHTa)KHOH TUIaThl. [[pOTUB MITBIPHKOB CAETANTE HAa BHIIKE HAJIMHCH «X2» U «X3» — OHH IIOMOTYT
MPABUJIBHO MOAKIIOYHUTH ANNapaT K JUHUH CBSI3H.

J1s1 coenMHEHHsI anmnapaToB Ha KOHLAX JIMHUU CBSI3M YCTAHOBUTE PO3ETKU C IIOMEYEHHBIMU THE3IaMU
(X2 m X3) u BcTaBbTe B HHX BHIJIKM I'POMKOroBOpuTenei. [Iopsok HajdaXHBaHHs allapaToB OCTAETCs
NPEKHUIM.

B HEekoTOphIX ciaydasx ObIBaeT HY)KHO UMETh OJHOCTOPOHHEE IEPErOBOPHOE YCTPOHCTBO,TO €CTh TaKoe,
KOTJIa TIepBbIii aOOHEHT MOXET BBI3BIBATH BTOPOTO MIIM YTO-TO TOBOPHTH €MY, & TOT BBI3BIBATH MEPBOTO HE
MOXeET. DTO HE0OXO0JMMO, HAIpUMeEp, €CJIM Bac TOMPOCHIIH MPUCMOTPETh 32 MAJIBIIIOM, KOTOPBIN CITUT W
urpaer B cocemHerd kKomHate. [leperoBopHOe yCTPOHCTBO MOMOXKET BOBpEMs YCIBIIIATH TUIa4 peOeHKa W
YCIIOKOUTH €TO0.
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Puc. 63. Cxema 0QHOCTOPOHHEro NeperoBOpHOro ycTpomcTea

Ilpu TakoM BapHaHTE TEPErOBOPHOIO YCTPOMCTBA ICHTpPaIbHBIA anmapaT (Ha30BeM €ro Tak)
YCTAQHABIMBAIOT B KOMHATE€ pOAWTENCH WM Ha KyxHe, a B KOMHATE Majblllla pPa3MEIIAloT JUIIb
JOTIOJTHUTENBHBI TPOMKOTOBOpUTENb. [lepekiitoyarens Ha I[EHTPAILHOM armapare JODKEH MOCTOSHHO
HAXOIUThCsl B TojoxkeHnu «[Ipuem». ['pOMKOroBOpUTENs B KOMHATE Mallblllla MPH 3TOM OKa3bIBACTCS
COEIMHEHHBIM CO BXOJIOM YCHJIMTEINS, & TPOMKOT'OBOPHTEINb [[EHTPAIBHOrO arnmaparta — ¢ €ro Beixogom. Kak
TOJIBKO MAJIBIII 3aIUlavyeT WK 3aKalpu3HUYaeT (3To OyaeT XOpOIIO CIBIIIHO JaKe Ha PACCTOSHUU HECKOJb-
KHX METPOB OT amfapara), JOCTATOYHO MEPEBEeCTH MepeKiIovarelib B nonoxkenue «llepemaua» u ckas3ath
nepesl «CBOMM» TPOMKOTOBOPHUTENIEM HECKOJBKO CIIOB, & MOXET OBITh JaKe MOrOBOPUTH C MAJIBIIIOM Ha
paccTosiHUY, TIOMIEPEMEHHO TIEpECTaBIIs PYUKY IEPEKITIOUaTeNsl B TO MM HHOE MOJIOKEHHUE.

Cxema TaKkoro yCTpOHCTBa HECKOJIBLKO OTJIIMYACTCS OT pacCMOTpeHHOM panee (puc. 63). JIByXCeKIIMOHHBII
MepeKIoyaTeNnb Teneph HE CBA3aH C WCTOYHMKOM MUTAaHWS M paboTaer JIHIIb Ha TepeKIroueHHe
I'POMKOTOBOPHUTEINEH KO BXOMY HMJIHM BBIXOAY YCHIINTEINs. VICTOUHMKOM e IMHUTaHWs JIOJKEH OBITh CeTeBOM
BBINIPSMHUTENb ¢ HampsbkeHneM 9 B (Takue ycTpoHCTBa MpOAAIOTCS B pajMoMarasdHax WM B CEKIIMSAX
pamroToBapoB yHHBepMaroB). [10 OKOHYaHHH MOJNB30BAHKS YCTPOHCTBOM BHJIKY BBIIPSMHTENSI BHIHUMAIOT
U3 CETEBOI PO3ETKU U 00CCTOYMBAIOT YCHUIIUTENb. YTOOBI CHU3UTh MOCTOSIHHO TPOCITYIIMBAaEMbIii 3BYK ((poH
MEPEMEHHOI0 TOKa), KOTOPbI MOXXET TMOSBUTHCS HPU MUTAHUUA YCUJIMTENS OT BBIIPSIMHUTEINS, HYKHO
YBEIMYUTH eMKOCTh KoHJeHcaTopa C4 no 500 — 1000 mkD.

MOXHO, KOHEYHO, TO-IPSKHEMY NHTaTh YCHIUTENb W OT OaTaped, HO BKIIOYaTh YCHIIUTENb Ha
HEMNPOJOJIKUTEIILHOEC BpEMs, MOMHS, 4TO 00IIas paboTOCIOCOOHOCTh OaTapeill ¢ MaHHBIM YCHIIUTEIEM
coctasisier He Oonee 15 4.

Ecth m eme omuH BapwaHT MUTaHUsS, OCOOCHHO YNOOHBIM Npu paboTe YCHIHUTENs Ha yJWie, KOorjaa
MOOJIM30CTH HET CETEBOM PO3ETKH. B KauecTBE MCTOYHHMKA MCHONB3YIOT aKKyMYJSITOpHYIO Oatapeto 7] —
0,1 nanpspkenrem 9 B. Bedepom ee moa3apspkarOT OT CETH C TOMOIIBIO 3apsiTHOTO yCTpocTBa (OHO
MPOJAaeTCs B Mara3uHax paaroTOBapoB).

HcTounnk muTaHWs MOXHO COCTaBUTH, KOHEYHO, W3 OoJiee MOIIHBIX aKKyMYJISITOPOB, HAmpuMmep, OT
MOTOLMKIIOB. VICHONB3YIOT CTOJBKO TOCIEAOBATEIBHO COCIMHEHHBIX OaHOK, CKOJBKO 00€CrednBaioT
nocrosiHHOe HampspbkeHune 8 — 10 B. 3apsimHoe yCTpOHCTBO Uit TaKOro HMCTOYHHMKA JIODKHO OBITh
paccurTaHo Ha TOK, paBHBIH npruMepHO 0,1 eMKOCTH aKKyMyJSTOpHOW OaTapeH.



I'maBa V

QJEKTPO®OH CBOUMHU PYKAMU

Uro Ttakoe 5mekTpodoH, BB, HaBEpHOE, 3HAETE. IJTO AIIEKTPOINPOUTPHIBATENL C YCHIUTENEM U
JMHAMHYECKON TOJIOBKOM, CMOHTHPOBaHHBIE B OJHOM Kopiyce. CaMOCTOSTENbHO coOpaTh TaKylo
KOHCTPYKIIHIO COBCEM HE CII0KHO, HO OUEHb ITOJIE3HO U HHTEPECHO.

JEKTPO®OH C I'OJIOBHBIMH TEJTE®OHAMU

UToObl TOCTPOMTH TaKOH dJNEKTPO(OH, IOHAIOOMTCS TMPESKIE BCETO SJICKTPOIPOMT-PHIBAIOIICE
ycrpoiictBo (cokparierno JITY). OHo npomaercst OTASIbHO U MPECTABIACT COO0H METAJUTHYECKYIO MaHENb,
Ha KOTOpOﬁ CMOHTHUPOBAH OJJICKTPOABUTATCIIL C AHWCKOM JIsI T'PaMINIACTUHOK M 3BYKOCHHUMATCIb —
nono0Hbie DI1Y ycTaHABIMBAIOT B COBPEMEHHBIX pajnoiax.

[IpombinuieHHOCTh BhIMyckaeT OI1Y HECKONbKMX THIIOB, JJIS HAIIMX LENeH YJ00HO HMCIIOJIb30BaTh
HanbojIee pacpoCTpaHEHHOE SIIEKTPOIPOUTPBIBAOIIEe yCTpoiicTBO 3-T0 Kinacca — [I-DITY-38M (puc. 64.)
OHo paccuMTaHO Ha BOCIPOM3BEACHUE OOBIYHBIX MOHO(POHHWYECKUX TpamiuiacTHHOK. Ha manenn JITY pac-
MOJIOKEHBI MTepekiarouaTenb ckopocreii ¥V (Ha 33 wmam 45 060pOTOB B MHHYTY), BBIKIIOUATEdh 2 C
ABTOCTOITOM, IbE303JICKTPHUYCCKUH 3BYKOCHMMATENb 3, MUKPOIU(T 4, MO3BOJAIONIMNA IJIABHO OIYCKaTh
3BYKOCHMMATENh HAa TPAMILIACTUHKY M TaK JK€ IUIaBHO IMOJAHMMAThH €ro, U JHUCK 5, Ha KOTOpPBIH KIamyT
ractiHKy. OT 3BYKOCHUMATEISl BBIBENICH MPOBOJ 6 B METaNIMYeCKOH OIJIETKE — €ro MOAKIIOYAT K
yeunutento. CHU3Yy K aHEU MPUKPEIUICHBI TP MIaCTMAaCCOBBIC HOXKKH-CTOMKH, Oiaroaaps KotopeiM DITY
MOYKHO TIOCTaBUTh Ha cToi. J[is BrItoueHus siekrpomasuratens OIIY B cerh CHU3Y NaHENU yKpeIUIeHa
KOJIOJJKA C KOHTaKTaMu. Ho o BkmtoueHUHn ABHUTAaTCIIA MBI ITIOI'OBOPUM I103K€E.
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Puc. 65. Cxema ycunurtens ana anekTpodoHa ¢ ronoBHbIMU TenecdoHamm




Wrak, ocHOBHas 4acTh 3ekTpodona — DIIY — y Bac yxe ecth. Tenepp AeI0 32 yCUIUTEIEM. DTO OH
JIOJDKEH YCWJIMTh claOblii CHTHAJ, MOSBISIONINICS Ha BBIBOJAX 3BYKOCHUMATENS TPU MPOUTPHIBAHHH
TUTACTHHKH, ¥ TEM CaMbIM 00ECTIEUUTH POCTYIIUBAHUE TPaM3aIiCH.

CHavana cobepeM HpOCTOH YCHIHMTENIb Ha NIBYX TpaH3ucropax (puc. 65), paccunTaHHbI Ha paboOTy C
TOJIOBHBIMH TeneoHaMu. B TakoMm BapuaHTe 3JIeKTpOQOH cTaHeT OeciIyMHBIM, U UM MOXKHO ITOJIb30BaThCS,
He Memas okpykaromuM. Ha cxeme ycunuTens BBl BUJHUTE YCIOBHOE 0003HAYEHHE HOBOT'O DJIEMEHTa —
3ByKocHUMarenb Bl. Pacumdposars ero HetpynHo. BuanTte octpue y omHOro u3 cKocoB KOoHTypa? OHO
CHUMBOJIM3HPYET Uy 3ByKOcHUMatelns. HebonbInoit npssMoyronbHuK ¢ T-0o0pa3HbIMH MpHCTaBKAMHU CBEPXY
W CHH3Y, N300pakeHHBIH BHYTPH KOHTYpPa, CBUACTENBCTBYET O TOM, UYTO 3BYKOCHUMATEIh MbE303JIEKTpHUIec-
KU, TO ecTh MPHHIMI ero paboThl OCHOBaH Ha mbe3od(hdekre (Mpu U3rnbe KOHYMKA IUIACTHHKU M3
CCTHETOBOM COJIM Ha ee OOKIIaJKaX MOSIBISICTCS dIeKTpHUuecKuii curuai). CTpenka, HampaBieHHas: OCTPUEM
BIIPaBO, YKa3bIBAET, YTO 3TO 3BYKOBOCTIPOM3BOJISAIIEE YCTPOICTRO.

3BykocHuMaTens Bl moaxmioueH ko Bxomy ycuimrtens udepe3 pesucrop R1 m snexrponmuTmdeckuit
koHaeHcaTop C1. Pesucrop R1 mo3BosseT MOBBICHTH BXOIHOE COMPOTUBIICHUE YCHIIUTEISA. DTO HEOOXOMMO
JUTSL COTJIACOBAHMSI YCHIIUTENS C BBICOKHM COIPOTHBJICHHEM 3ByKocHUMaTens. Pesuctop RA, BKIIIOUEHHBIN B
SMUT-TEPHYIO EMb TPAH3UCTOPA, TAKKE CIIOCOOCTBYET MOBBIMICHUIO BXOJHOTO COMPOTHBIICHHS YCHUITATES.
Hanpsbxenue cmemenust Ha 6a3y TpaH3MCTOpa mojaercs uepe3 pesucrop R2. OHo obecnieunBaeT HYKHBIH
peKUM pabOThI KacKaja.

B nenu komnekropa Tpansuctopa V1 BKIodeHa Harpy3ka — repeMeHHbIH pesuctop R3. VcuineHHbIH
CHTHAJI CHHUMAETCsI C ero JIBUKKA U ToJaeTcs Ha BTOpoi kackan (Tpansucrop V2) yepes konaencarop C2.
[Ipu u3MeHeHNN BETWYMHBI COIPOTHBIEHUS TEPEMEHHOI0 PE3HCTOpa, TO €CTh IPU MEepeMEelIeHUH IBUXKKA,
YPOBEHb T0/IaBAEMOT0 Ha CIEAYIOMIMN KacKaJl cUTHana OyJeT YMEHbIIAThCS WM yBennduBathes. [loaTomy
nepeMeHHBIN pe3nucTop R3 B TaHHOM citydae CITy)KUT PEryIsTOPOM IPOMKOCTH.
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Puc. 66. CoeanHeHue Kancronemn ronoBHbIX TenedoHoB

Hampspkenue cMmerienus Ha 06a3y Tpan3ucropa V2 momaercs uepes pesucrop R5. Harpyskoii BToporo,
BBIXOAHOI'O KacKaaa ABJIAIOTCA I'OJIOBHBIC Teﬂe(bOHBI B2 — OHHU BKJIIOYUCHBI B IICNIb KOJUICKTOPAa TpaH3HUCTOpa
yepe3 pazbeM X1. Mexay KOIEKTOPOM M oOmmMM mpoBogoMm nurtaHus (rumocom Oatapen GBI) crout
IeroyYKa U3 mepeMeHHoro pesucropa R6 u konaencaropa C3. DT1a 1emodka Mmo3BoiseT PerympoBaTh TeMOp
Mo BhICOKOH uactore. [lo Mepe yMeHbIIEHHs COMPOTHBIICHUSI PE3UCTOpa YCHIICHHE KacKaaa Ha BBICOKHX
YacToTax MajaeT, ¥ OHH, KaK TOBOPSAT, «3aBajMBaloTCsS». [IpH yBEIHMUYEHHUHN K€ COMPOTHBIICHUS PE3UCTOpa



koHnercatop C3 He oka3bIBaeT CYIIECTBEHHOTO BIMSHUS Ha YCHIICHUE KacKa/a.

[MuTanue ycuutens: OCyIIECTBISETCS OT UCTOUHMKA HanpsbkeHrneM 4,5 B uepes BoikirouaTens Sl.

Teneps 0 aeransx ycuautensa. TpaH3ucTopsl MOTyT ObITh THIIOB MIT39 — MII42 ¢ BO3MOKHO OONBIIUM
KO3 puIMeHToM mepenaun Toka. [locTosHHbIe pesucropel — MJIIT momHocThio He Mmenee 0,25 Br,
nepemennbie — Trmna CII-1 unu npyrue: pesuctop R3 MoxkHO B3sTh conpotuBieHueM 2,2 — 4,7 kOm, R6 —
conporuBiicaneM 6,8 — 15 kOm. Dnekrponurnyeckue kouaeHcatopsl C1, C2 tumop DM, K50-6 wiu
npyrue, C3 0ymaxubiii, Tuma MBM. Pa3zbem X1 — nByxTHe37Has po3eTka Jo00ro THIa, BeIKIoYaTens S1
— TyMmOJep, uCcTOYHUK nuTaHuss — Oatapes 3336J1 or xapmanHoro Qonaps. Ilpu orcyrcTBHHM Takol
OaTapen ee MO)KHO COCTaBUTh M3 TPEX IOCIEI0BATEILHO COSTMHEHHBIX dJIeMeHTOB THia 332, 343, 373.

[IpocnymmBaroT rpam3anuck Ha rojoBHbie Teneponsl TOH-1, TOH-2 wmm wuM nomoOHbIE ¢
COIPOTHBJICHHEM TOCTOSHHOMY TOKY He MeHee 1 kOM. Yka3aHHbIe Tene(OHBI COCTOAT M3 JABYX KaIlCIOJICH,
CKPEIUICHHBIX OTOJOBLEM W COCIUHEHHBIX IIOCIEIOBATENBFHO JUIS TONXYYEHHS OOJBIIOro OOIIEro
compoTHBIIeHUs. [IJIsl HAILIET O JKe YCHUIIUTENS UX HY)KHO COSIMHUTD MapasuienbHo (puc. 66), Torma rpoMKoCTb
YBEITUYUTCS.
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Puc. 67. PacnonoxeHue getanen ycunurtesns Ha MOHTaXXHOW nnarte

Jeranu ycuurens yctaHoBuTe Ha ruiate (puc. 67) M3 M30SLMOHHOIO MaTepyuajia U COSANHHUTE MEKIY
coboii cormacHo cxeme. [1o OKOHYaHUM MOHTaXka TINATEIBHO MPOBEPHTE €ro M MOCIE ITOr0 MOAKIIOUUTE K
yCUJIHTENo OaTtapeto MuTanus. BcTaBbTe B pa3beM roaoBHbIE TenedOHbI, YCTAHOBUTE JBHXKOK ITEPEMEHHOTO
pesucropa R3 Tak, 4TOOBI €ro COnpoOTUBICHHE OBLTO HAUMEHBIIUM (IJIsl 3TOrO TIOBEPHHUTE PYUKY PEe3HUCTOpa
NPOTHB YaCOBOM CTpeiKH 10 ymopa). Beikmrouatenem Sl mopaiiTe Ha yCHIMTENb MUTAHHE U HU3MEPbTE
BOJIFTMETPOM HAIPSHKEHNUE MEXKTY SMUTTEPOM U KOJUIEKTOPOM TpaH3ucTopa V2 — OHO J0JKHO OBITh PAaBHO
NPUMEPHO TIOJIOBUHE HANPSDKCHUS HCTOYHMKA mnutaHus. [lpu 3HauutensHoMm orianuun (Ha +20%)
W3MEPEHHOT0 HAIPSDKEHHS OT TpeOyemoro moadepute pesuctop RS. 3aTeM mM3MepbTe HANPSIKEHUE MEXKIY
OMUTTEPOM U KOJUIEKTOpoM Tpan3ucropa V1 (oHo Moxer ObiTh B mpemenax 1,5 — 2,5 B) u npwu
HEOOXOJIMMOCTH TIoI0epHTe pe3nucTop R2.
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Puc. 68. NoakntoyeHne aNeKTPONpouUrpbIBaloLLEro YCTPOMCTBA K CETU: @ — BKIIHOYEHMUe racsiliero
pe3ucrtopa; 6 — racswmm peamctop us peamctopos MJIT-2
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Puc. 69. Nogknio4veHne racswero pesmctopa kK KOHTakTHon nnaHke MY

Hacrano BpeMs HCIBITaTh YCHJIMTENIb B JeHCTBUU. [lOBepHUTE pYYKy IMEPEeMEHHOro pesucropa R3
(peryasiTop TPOMKOCTH) IO YacOBO# CTpeNKe 10 yrmopa U JOTPOHBTECHh MUHIIETOM J0 BXOAHOIO BBIBOJA
pesucropa R1. B HaymmHukax J0MKEH MPOCTYIIUBATHCS 3BYK HU3KOTO TOHA. YCTaHABIMBAas JBHKOK
pe3ucTopa B pa3HbIe MOJIOKEHUS, BBl 3aMETUTE, YTO M3MEHSETCS U TPOMKOCTh 3BYKa. A Tereph 3aiiMeMcs
BkmoueHneM OIIY B cerb. Onekrpomsurarens O-I1Y paccuntan Ha Hanpsbkenne 127 B um oObIYHO
MOJIKITIOYAETCS B AJIEKTPOPOHE K TPaHCPOPMATOPY, OT KOTOPOTO IMUTAETCS YCHUIIUTENb. Y Bac TaKOro TpaHc-
¢dbopMmaTopa HET, U HY)XHO MPHAyMaTh, KaK BKJIIOYHUTH 3JCKTPOIBUTATEIb B CeTh HampsbkeHuem 220 B.
CaMmblii IPOCTOM CrOCOO — MOTracHTh M3JHIICK HAMPSHKEHHS ¢ TOMOIIbio pesuctopa (R4), BkiIroueHHOTO B
IENb MUTaHus daekTpoasuraTens (puc. 68, a). Ho MomHoCTs pe3ncropa ao/KHa ObITh Oombinas — 15 Br. B
MPOJaKe TaKUEe PE3MCTOPHI BCTPEUAIOTCS PEAKO, MOITOMY HPHUISTCS HCIOIb30BaTh pesuctopsl MJIT-2,0
MOIIHOCTHIO 2 BT — Bcero nonamobutcs 8 takux pesuctopos conporuBieHrneM no 10 kOM, coemMHEHHBIX
napauielibHO. Pe3nucTophl Halo CHavYala YCTAaHOBHUTH Ha IUIaTe M3 U3OJSAIMOHHOr0 Marepuana (puc. 68, 6) n
MPHUKPENUTh TJIaTy CHU3Y K MaHENW MPOUTPHIBATENs BONHM3HM €r0 KOHTAaKTHOHM TUTAHKH. 3aTeM COCAWHSIOT
pE3UCTOPHI C BHIBOAAMH IUIAHKH, KakK IMoKa3zaHo Ha puc. 69. CereBble MpoBOJa JODKHBI OBITh B XOpOIIEH
M3OJAIMK  (JIydille MPHMEHATh CETEBOM IMHyp) W uMerh mauHy 1,5 — 2 M. KOHIBI TIpOBOIOB,
MpeAHa3HaYeHHBIC JIJIsl BKJIFOUCHHS B CETh, CIEAYeT MOACOCIUHHUTH K JIBYXINTHIPHKOBOW BHIIKE — €€ U
BCTaBJIAIOT B po3eTKy. Cpasy ke 1mocjae MOHTaXa TacsIero pe3ucropa npoBepbTe paboTy MpOUrphIBaTENs —
MpH YCTaHOBKeE Mepekitodarers 2 B nmojgokenue «l[lyck», a nepekntodarens 1 B mojoxkeHue «33» unn <«45»,
JIICK TIPOUTPBIBATENS JJOJDKEH BpAIaThCs C 3aJAHHON CKOPOCTHIO.

Moskere Terepb NOAKIIOYATh 3BYKOCHUMATENbh K yCHINTENr0. OMIETKy MPoBOJia COCAUHUTE C OOIINM
MPOBOJOM yCHIIUTENs (IUTFOC OaTaped MUTaHKs), a caM IPOBOJ MOJKIYNTE K BhIBOLy pesuctopa RI1.
[TocTaBbTe Ha MPOUTPHIBATEND IPAMIUIACTUHKY W IOCHYIIAaiTe 3BYK B TeledoHax. [ poMKOCTh ero JomKHa
peryMpoBaThCs MepeMeHHbIM pe3ncTopoM R3. Ecim rpoMKOCTh HEZOCTATOYHA Ja)e MPH MaKCHMaJIbHOM
CONIPOTHBIICHUN PE3UCTOPa, yAAIUTE U3 YCUIIHTENS pe3uctop RA mim 3aMKHHUTE €ro BBIBOABI MTPOBOJIOYHOM
MEePEMBIYKOM.

Puc. 70. BHewHun Bup anektpocoHa

KoHCTpyKTHBHO 37eKTPO()OH MOXKHO BBITIONHATH MMO-pazHoMy. OIWMH M3 BapHaHTOB — HCIOJIb30BATh



NOaXONAIUi QyTisip, HampuMep MajoradapUTHBIA YeMO/IaH, YCTAHOBUTHh B HEM IMaHENb C OTBEPCTUEM MO
OITY u npukpenuTh K nanenu riaty ycunutens (puc. 70). Ha ocu mepeMeHHBIX PE3HCTOPOB HYKHO,
KOHEYHO, HAaJIeTh IUTACTMAcCOBBIC PYYKH. barapero NpHKpenuTh CKOOOH K JIMIEBOW MaHETH BHYTPH
yeMozaHa. 3aMeHsATh ee npuaercs yepe3 80 — 100 gy paGoTel — €710 3TO HEAOIT0e, MOCKOJIBKY JINIICBAs
naHesnb cheMHasi. K BeIBoiaM Oataper mojnasiite MPOBOJHUKH OT TUIATHI YCHITUTEIS.

[lo oxoHYAaHWM TIOJNIL30BaHUSI YCHIIMTEIEM He 3a0bIBaiiTe OTKIIOYATh MUTAHWE M BHIHUMATh BUJIKY U3
CETEBOM PO3ETKH.

MOXHO JI OIKITFOYUTH K STOMY AJIEKTPOQOHY JIOTOTHUTENBHO TOJOBHBIE TeNe(OHBI, €ClIH IpaM3alich
3aXOTAT OJHOBPEMEHHO TMPOCIyIIaTh HECKONbKO 4YenoBek? KOHEYHO, MOIIHOCTH YCHIIMTENsl BIIONHE
JOCTaTOYHO Ui 3Toro. Ecnu, HampuMmep, ciymaTeneld Tpoe, TO BUIKH UX Telne(OHOB cielyeT BKIOYHTh B
OOBIKHOBEHHBIN CETEBOW TPOWHHWK, a YK€ TPOMHWK — B pazbeM X1. [Ipu OomblineM uwucie ciymaTenen
T'POMKOCTB 3ByKa BO BCEX Tesie()OHAX HECKONBKO TaJlaeT.

[lpr KONIEKTUBHOM TPOCIYHIMBaHWUM Tpam3anucedl TeneoHbBl MOryT OBITh IHOOOro THMA, HO
BbicokooMHbIe (TOH-1 wnun TOH-2). BrimodaTh WX B YCWIHTEIb MOXHO 0€3 Mepernaikud COeAUHCHHS
Karicroneil. OZJHOMY CITYIIATENO JIy4Ille MTOJIb30BaThes TeNeOHOM ¢ MapauieNbHBIMK KaIlCIOJISIMH.

QJIEKTPO®OH C TPAHC®OPMATOPHBIM YCUWINTEJIEM

Hamuoro nmpusTHee Bce K€ MpOCIyIIUBaTh rpaM3alich Yepe3 rPOMKOTOBOPHUTENb, YeM depe3 TeledoH,
MO3TOMY, PEIINB IOCTPOUTH <«TPOMKOTOBOPSIIMI» 3JIEKTPO(POH, BOCHOIB3YHTECH JAPYTOi, HECKOIBKO
YCIOKHEHHOM cxemoit (puc. 71). 31ech Bbl BUIHUTE yXKe YEThIPE TPAH3UCTOPA M J1Ba TpaHChopMaTopa.

CurHan ¢ mbe30dJIeKTpuuYeckoro 3BykocHuMatens OIIY mocrymaer Ha TepBBIA KacKal YCHIUTENS
(tpansucrop R1) wdepe3 uemouky geraneii — mOCTOsHHBIA pesuctop R1, mnepemenubiii R2 wu
anexTponuTHyeckuil Kouaencatop C1. OHU BBEIEHBI JJIsl TOTO, YTOOBI, KaK U B MPEbIAYIIEH KOHCTPYKIIHMH,
COrjacoBaTh COMPOTUBIICHUE 3BYKOCHUMATENS C BXOIHBIM COMPOTHBIICHHEM YCHIHUTENS. [lepeMeHHbIM
PE3UCTOPOM MOXKHO M3MEHSTH CHUTHAI Ha BXOJIE IIEPBOT0 KacKaia, TO €CTh PEryJIMpoBaTh 'POMKOCTb.

C Harpy3ku nepBoro kackaaa (pesucrop R4) curnan nmogaercs yepes konaeHcatop C3 Ha BTOpOi Kacka[
(tpansucrop V2). Ero Harpyskoil ciyxut nepBuuHas oomotka (l) tpancdopmaropa T1. C ycinoBHbIM
obo3HaueHuneM, momoOHBIM TpaHchopMmatopy 71, BB yKe BCTpedalich, Korjma cobupanu npueMHUKd. Ho
TaM OHO OTHOCHJIOCh K KaTyllkaM, HaMOTaHHBIM Ha (EeppHUTOBOM CTep)KHe. 31ech ke o0O3HayeHue
yKa3bpIBaeT, YTO ATO HU3KOYACTOTHBIM TpaHchopMaTop, OOMOTKH KOTOPOrO HAaMOTAaHBI Ha CEPIACYHHK U3
xenesa. [Ipuyem pumckoit udpoii | yka3piBatoT epBHUHYI0 00MOTKY, a 1udpoii || — Bropuunyro. CoBcem
He 00513aTeNbHO MPH 3TOM, YTOOKI ITepBHYHAsI 0OMOTKA COZIeprKaia MEHbIIIEe YHCIO BUTKOB, YEM BTOPUYHAS,
wi Haobopotr. [IpocTo mepBUYHONW OOBIYHO CUHTAIOT OOMOTKY, Ha KOTOPYIO TMOCTYyNaeT CHrHal, a
BTOPUYHON — C KOTOPOW CUTHAJI CHUMAETCSl.

Botr u B HameMm ciydae Ha TIepBHYHYIO 0OMOTKY TpaHcdopmartopa I1 curnan momaercs, a ¢ BTOPUYHOM
caumMaercs. [Ipude~M BTOpUYHAsE 0OMOTKA COCTOUT U3 JIBYX ITOJIOBHH, U C Ka)JIOW W3 HUX CUTHAJ TIOAAeTCS
Ha «CBOW» BBIXOAHOW TpaHzucTop — V3 mim V4. Hanpsbkenne cMmenienus: Ha 6a3bl TPaH3UCTOPOB MOJAETCS
4yepe3 CpeHHI BBIBOJI BTOPUYHON OOMOTKH. A CHHMAETCsl 3TO HampsbkeHue ¢ pesucropa R8, Bxomsmiero B
COCTaB JICNUTENS HamnpshkeHus u3 pesuctopoB R7 m R8. [puHimm paGoThl BEIXOMHOTO KacKala JOBOJILHO
CIIOXHBIN, U TOJPOOHO paccMaTpUBaTh €ro 3/1eCh Mbl HEe OyJieM. 3allOMHHTE JIMIIb, YTO KaXKIBIH BBIXOIHOM
TPAH3UCTOP YCHIIMBAET TOJBKO <IIOJOBHMHKY» CHTHalla, a 3aTeM OHU <CKIQJBIBAIOTCS» HA TEPBHUYHON
obmMotke BTOporo tpancdopmaropa (I'2). Ko BTOpu4HONH 00MOTKE 3TOro TpaHc(opmaropa MOIKIOYEHA
JMHAMHWYECKas TOJIOBKa B2.

[Murtaercs ycunurens ot ucrounuka GBI, Hanpsbkenue koroporo Mmoker O0biTh 0T 9 no 13,5 B. TIpuuenm,
yeM OoJbIlle HANPSDKEHWE, TeM rpomue OyzeT 3BydaHue dnekTpodoHa. [TuTanue momaercs Ha YCHIIUTENh
yepe3 BhIKIoYaTellb 3. A 4T0oObI YCHIUTEb HE BO30YAUIICS M HE IPEBPATHIICSA TAKMM 00pa3oM B reHepaTop,
TO €CTh HE CTaJI ICTOYHMKOM CHT'HAJIOB, MEX/Ty MEPBBIM KacKaJJOM M OCTILHBIMHU BKIIIOUYeHA Tierouka R6C2,
KOTOpYI0 Ha3biBaloT GuiabTpoM. OOpaTiTe BHUMaHHE Ha €lle OJHO YCIOBHOE 0003HaUYeHUE, TOKa3aHHOE Ha
CXeMe YTOINICHHOH YepToukoii. Tak yka3plBatoT 00MIHii MpoBo (B JAHHOM Cilydae IUIOC OaTaped MUTaHuUs)
3JIGKTPOHHOTO yCTpoWCTBA. BBIBOIBI JeTajeil, OKaHUYMBAIOIIMECS TaKOHW YEPTOYKOH, IO/KHBI OBITh
COEIMHEHBI ¢ O0IMM TPOBOAOM. B 1anHOM ycumnuTene ¢ oOIIMM MPOBOJIOM COCAWHEHBI HUKHUE MO CXEMe
BBIBOZIBI KoHAeHcaTopa C2, BropudHoi 00MOTKH TpaHchopmaropa ['2, muHamudeckoit TonoBku B2, a Taxke
BBIBOJI SMHUTTEpa TpaH3ucropa V3. PaccMOTpeHHBIH 3HaYOK yIpOoIIaeT HauepTaHhe CXEMbI, TaK Kak OTIaaaeT
HEOOXOJJMMOCTh BECTH TIPOBOIHUKH OT KaXKIOH JIeTaln K 00IeMy IPOBOLY.
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Puc. 71. Cxema ycunurtens ¢ TpaHccopmaTopamum

Ternepb BbI, HABEPHOE, HEMHOT'O Pa300paUCh CO CXEMOM, TOATOMY TIOTOBOPUM O JETalsIX. TpaH3uCcTOPhI
MOXHO B3sTh THIIa MII39 — MI142 ¢ xoaddunnentom nepenaun toka He MeHee 40. [Ipuyem BhIXOAHBIE
tpausuctopsl (V3 u V4) xenarenbHO M0oA00paTh ¢ OAMHAKOBBIME KO PHUIIHCHTAMU.

TpanchopmaTopsl OT MayorabapuUTHOrO TPaH3UCTOPHOro npuemHuka «CurHam» (wmm «HeiiBa»), HO
BIIOJIHE TOAOMIYT TpaHCHOPMATOPBI OT APYTHX IMOJOOHBIX NMPHEMHHUKOB, Hampumep: «Cenra», Cokom»,
«Anmas». Tpanchopmatop 71 cornmacyroumii (I'C), a I'2 Beixoauoii (7B), moj dTUMH Ha3BaHUSIMU HUX H

HYXHO CIpalmyBaTh B MaraszuHe. JIpyr oT Japyra OHHU MOTYT OTIHYaThcs radapuTaMd — BBIXOJHOM
HECKOJIbKO 0oJibilie. KpoMe Toro, pa3jiuuuTh UX HETPYIHO M 10 COMPOTHBIICHUIO 00MOTOK. Tak, mepBu4Has
00MOTKa coracyrolnero tpaHcpopmaropa umeer comportuBieHre 340 Ow, a BropuuHas — 110 Owm.

AHanornyHbsie 0OMOTKH BBIXOJHOI0 TpaHchopMaTopa 00J1a1al0T COOTBETCTBEHHO conpoTuBieHueM 25 u 1,4
OwM. DTH cBeieHNs TIOMOTYT U TPH BBIOOpE TpaHC(POPMATOPOB OT IPYTUX MPUEMHUKOB.

A Kak MpaBUJIIBHO OINPEIESITUTh CAMUM BBIBOJBI? Beqb Ha HEKOTOPBIX TpaHCPOPMATOPaxX HET HUKAKHX
0003HaYCHUH, ]a ¥ MHCTPYKIIM K HUM 3a4acTyi0 He nmpukiansiBaercs. Cuenath 3To HecnoxHo. [Tonavany,
KOHEYHO, BBl JIOJDKHBI pa3o0paThCsi, KakoW W3 TpaHC(HOPMATOPOB COTNIACYIONIMMA, a KaKOH BBIXOTHOM.
BHuMaTenbHO TTOCMOTpPEB Ha COTJIACYIOIIUE TpaHchOpMaTop, Bbl YBUAWUTE Ha OJHOM IIeYKe Kapkaca JBa
BBIBOZIA, a Ha Jpyrod — Tpu. [lepBbie BBIBOJABI — OT NEPBUYHOW OOMOTKH. [isi yOequTenbHOCTH
MOJKITIOYUTE K HAM IIYIIbl OMMETpa — CTPENKa €ro JODKHA MOoKa3aTh COMPOTUBIIEHHE B HECKOIBKO COTEH
Owm (B mameMm ciydae — 340 Om).

OcraBiimecst Tpu BBIBOJIAa — BTOPHYHAS 00OMOTKA. 3/1eCh HYKHO ONPEACIHTh CPETHHUIA MO0 CXeMe BBIBOJI.
WzMmepsisi conpoTUBIIEHNE MEXK/y Pa3HBIMU NTapaMH BBIBOJIOB, OMPEACIUTE, MKy KAKUMHU M3 HUX OMMETP
MOKAa3bIBACT OJIMHAKOBBIC CONMPOTHBIICHUS. TOT BBIBOM, KOTOPOTO HIYI OMMETpa KacaeTcs IBaXKIbl, U €CTh
CpenHui HMCKOMBIH BbIBOA. UTOOBI yOEmuThCS B 3TOM, M3MEPHTE CONPOTHBIICHHE MEXIY OCTABIIMMUCS
BBIBOZIAMH — OHO JIOJDKHO OBITH BIBOE OOJBIIE, YEM MEX/ITY CPETHIM BBIBOJOM H JIFOOBIM M3 KpailHUX.

C BBIXOOHBIM TpaHCHOPMATOpPOM pa3olpaThesi mpomie. be3 BCSIKMX W3MEpEHHH BBl Cpa3y CMOXKETe
OIIPENENTUTh BTOPUYHYIO OOMOTKY — €€ MPOBOJ| 3HAYUTENBHO TOJIIIE MEpBUYHOW. BBIBOABI, K KOTOPBIM
MOIXOJMT TaKOH IPOBOJ, HAJ0 COCIUHUTL C JUHAMHYECKOW rojoBkou. Ecin ke BTOpHYHash OOMOTKa
COJIEP)KUT TPU BbIBOZAA (KaK y TpaHC(HOPMATOPOB OT BBIMICYIOMSHYTHIX MPHUEMHUKOB), BHUMATEIBHO T10-
CMOTpHUTE, K KAKOMY M3 HHX MOJXOAT JIBa MPOBOa (3TO OTBOJ OT BTOPUYHON OOMOTKH), M UCITIOJIB3YHTE JBA
Ipyrux BeiBoAa. ONpenenuTh cpelHel BBIBOJ MEPBUYHON OOMOTKH MOXHO TaKHM K€ CIIOCOOOM, KaK M JJIs
corjacyloliero Tpanchopmaropa.

[lepemennsiii pesucrop R2 — CII-l, nocrosuusie — MJIT wmommocteio 0,5 wim 0.25 Br.
DneKTponuTHYeCKUe KoHAeHcaTtopbl Jroboro tuma (DM, K50-3, K50-6) Ha HampspkeHHe HE HIKe
yKa3aHHOro Ha cxeMe. J[uHammdeckas rojgoBka 52 Toxe mo60ro trma momHocTeio 10 3 Br (0.5I'1-14, 1T'/1-
18, 1I'/1-40, 3I'1-18). Ilpuyem COMpOTHBICHUE €€ 3BYKOBOM- KATYIIKH, U3MEPEHHOE MEXKIY BBIBOJAMHU
TOJIOBKH JOIDKHO ObITh 6 — 10 Om. Ecniu nmproOpecTy ronoBKy He yIacTcesi, MOXKETe KyNuTh aOOHSHTCKHUH
TPOMKOTOBOPUTENIb W  HWCIONB30BaTh €ro TOJNOBKY, TPEIBAapUTENILHO BBIHYB €€ M3 Kopiyca
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Puc. 72. MoHTaxHas nnata TpaHC(OPMaTOPHOro yCUNUTens: a — pacnonoxeHue getanen; 6 —
BHELUHWUIA BUA CMOHTUPOBAHHOM NNaThbl

HcToyHMKOM IUTaHMSI MOTYT CIYXKHUTh JIBE WM TPH MOCIEIOBATEIbHO coeanHeHHbIe OaTtapen 3336J1. B
MepBOM ciy4ae oOrmiee HampspbkeHue coctaBuT 9 B, Bo Bropom — 13,5 B. Brikiouarens nutanus Sl
JII000ro THIIA, HAIIPUMEpP TyMOIIep.

Puc. 73. BknroyeHne munnmamnepmeTpa npu MuamMepeHUmn Toka BbIXOAHOro Kackaga

Bonbinyro yacth aerajeil Hajgo CMOHTHPOBATh Ha IuiaTe (puc. 72) W3 H3OAIHOHHOrO MaTephana. B
MEPBYIO OYepeqb, KOHEYHO, YKpEeNHTe MOHTaXKHBbIE HIMWIBKA M YCTAaHOBUTE IEPEMEHHBINH pPEe3UCTOp.
[IpunasiiTe K HUM BBIBOABI JeTajell W MPONOKUTE MEXAY IIMUIbKAMH COEIWHUTENbHBIE MPOBOIHUKH.
[Toce 3TOr0 OCTOPOXKHO BMOHTHUpPYHTE TpaHcopmaTopbl. OHH JOIKHBI JIEPKATHCS TOJIBKO 3a CUET
COCTMHUTEIBHBIX MPOBOAHHUKOB. [103TOMY IPOBOIHWUKM BO3BMHUTE TAKOW K€ TONIIMHBI, YTO WM IIMHIBKH.
VYxperuisis cornacyonmii TpancopMaTop, CHavYala IpunasiTe K IIMHIBKaM OTPE3KH MPOBOJIA MOJT BEIBOBI
MEpBUYHOH OOMOTKH, TIOCTaBbTE Ha IJIaTy TpaHcHOpPMATOp, TOABEAMTE OAWMH M3 MPOBOJHHKOB K
COOTBETCTBYIOILIEMY BBIBOY U ObICTPO (Y4TOOBI HE paciuIaBUIIach IIeUKa Kapkaca) mpHmasiite ero. JIMIH0
YacTh MPOBOJHMKA yJIAIWTE Kycadykamu. Tak ke IOCTYNaloT M CO BTOPhIM IpoBomHuKoM. [locime aToro



AQHAJIOTUYHBIM CIIOCOOOM COCIMHUTE CO IIMUIBKOW CPEIHUN BBHIBOJ BTOPUYHON 0o0OMOTKH. Hajetock, 4to ¢
MOJITAWKOM CpeTHero BhIBOIA TIEPBUYHON W BBIBOJOB BTOPHYHOH OOMOTOK BBIXOJTHOTO TpaHC(OPMATOpa BBI
CIIPaBUTECH CaMH.

B mocnemHioro odepenh, Kak TPUHATO, YCTaHOBHTE TPAH3UCTOPHI. BBIBOABI 0a3bl M KOIUIEKTOpa
BBIXOJJHBIX TPaH3UCTOPOB MOANAsSHTE K BBIBOJAAM TpaHchOpMaTopa BO3MOXHO ObICTpee BO H30ekKaHHE
pacriiaBlieHHs TUIACTMACCOBBIX MIEYEK KapKaca.

[IpoBepuB MpaBUIBHOCT, MOHTAXKA 110 CXEME M HAJISKHOCTh TaeK, MOXKETe MPHUCTYNaTh K MPOBEPKE U
YCTaHOBKE (€CIIM 3TO MOHAJ00MTCS) PEKUMOB PabOThI TPAaH3UCTOPOB. [TOHAMOOUTCS MUILTHAMIIEPMETP CO
mkanoir 5 — 10 MA (B aBo-metpe 1120 mpuaercs cHavana ycraHaBimBaTh mpeaen usMepenus 30 MA, a
3ateM 3 MA). BrirounTte ero B Iiellb CPEAHEro BhIBOJA MEPBUYHON OOMOTKH BBIXOJHOI'O TpaHchopMaTopa
(puc. 73), ms 4ero BpeMEHHO OTHasiiTe MPOBOJHUK, COSAMHEHHBIN C 3THM BBIBOJIOM, OT MUHYCA MMUTAHUSI.
lyn ot obmiero rHe3na aBoMeTpa COSMUHUTE ¢ MUHYCOM MUTaHUs (TO €CTh ¢ TOYKOW, ¢ KOTOPOil paHbIie
COCIMHSIICS MMPOBOJHHUK OT CPEIHEro BhIBOJA TpaHchopmaropa), a mryn ot rae3na «30 MA» — co cpeiHuM
BbIBOIoM. [lomaiiTe Ha ycHIUTENb MUTAaHHE U U3MEPhTE TOK — OH JIOJKEH OBITh B mpenenax 2 — 4 MA.
Ecnu m3aMepeHHOe 3HaUeHHE TOKa OTIMYAeTCs OT TpeOdyemoro, MmoadepuTe CONpOoTHBIICHHE pesrcropa R,
YTOOBI TOK OBUT OKOJO0 3 MA. 3allOMHHTE, YTO YBEJIHYCHHUE COMPOTHUBICHHUS 3TOr0 PE3UCTOpa BEACT K
YMEHBIICHUIO TOKa, U HA000POT.

BoccranoBuTte Teneps coeJMHEHNE CPEIHEro BHIBO/IA BBIXOIHOT'O TpaHC(OpMaTOpa ¢ MUHYCOM MUTAHUS
W aHaJOTHYHBIM 00pa3oM M3MEphTe TOK B IEMH KOJUIEKTOpa TpaH3ucTopa V2, To eCTh MEKAY BEPXHUM II0
cXeMe BBIBOJIOM NEepBHYHON 00MOTKH TpaHchopmartopa [1 u MuHycOM nUTaHUs. 3/1eCh TOK JOKeH ObITh 1,5
— 2,5 MA, TIOAroHAIT ero noabopom pesucropa RS (Ipu yMEHBIICHHH CONPOTUBJICHHS PE3UCTOPa TOK
BO3pactaeT U HaoOOpoT). BOCCTaHOBHMB 3TO COCMMHEHHE, MOXETE MPOBEPUTh TOK B IICMH KOJUIEKTOPA
Tpansucropa V1. JIng storo ormasiite BepxHMII 1O cxeMme BBIBOJ pesuctopa R4 u  BriIOUuTE
MIJUTHaMIiepMeTp (yCTaHOBJICHHBI Ha mpemen wu3MepeHuss 3 MA) MEKIy HHM W TMPOBOJHUKOM,
coequnstomuM netanu R3, R6, C2. Tok B »toi nenu moxer O0biTh 0T 0,4 10 0,8 MA. [lomoruath ero k Tpe-
OyeMOMy 3HAYEHHUIO MOXKHO MOAOOPOM CONPOTHBIICHHS pe3rcropa R3, HO nmenmaTh 3TO, Kak MPaBHIIO, HE
MPUXOAUTCS.
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PHc. 74. BHewHun BuA anekTpodoHa ¢ TpaHcopMaTOpPHbLIM yeunutenem

[Tocne ycTaHOBKM PEKHMMOB MOAKIIOYUTE K YCHIIUTENIO 3BYKOCHUMATENh U AUHAMUYECKYIO TOJIOBKY U
poBepbTE PabOTy YCHUIIMTENS TPH BOCHPOM3BEACHHU Tpam3anuc (dektpoasuratens DIIY Bkiaouute B
CeTh Yepe3 OrpaHUYUTENbHBIA PE3UCTOpP, KaK JeaaloCh 3TO B MPEAbIAYINCH KOHCTPYKIUH 3JIEKTPO(OHA).
Ecmun Oyner nabmromaTthbesi Ype3MepHOE MOMYEPKHBAHHUE BBICOKHX YaCTOT, OCIaObTe WX MOIKIIOYCHHUEM
kongeHcaropa emkoctsio 0T 0,01 1o 0,1 Mx® (moxbepuTe TOYHEE MO KeTaeMOMy TeMOPY 3ByUaHHUsI) MEKILY
KoJutekTopamu TpansucrtopoB V3 u V4. B nanbHelieM 1o Mepe CHW)KEHHS HanpspKeHHs OaTapen MOXKeT
HAOIOIaThCsI caMOBO30YKIACHNE B BHUJIE CBHCTA M WCKaXKEHHWH 3ByKa. V30aBUTbCS OT HUX MOXKHO, €CIIH
MOJIasATh MEXKAY CPEIHUM BBIBOJOM TIEPBHYHOH OOMOTKH BBIXOJHOTO TpaHchopMaTopa © OOIIUM
MPOBOJIOM 3JICKTPOJIUTHUECKHE KoHaeHcaTop eMmKkocThio 20 — 100 mMx® Ha HampspkeHue He HIDKE
HaNPSHKCHUS] ICTOYHUKA TTUTAHHS.

KoHCTpYyKTHBHOE pellIeHHE ATOrO AIIEKTPOPOHA MOMKET ObITh TaKHM JK€, 4YTO W MPEIbLAYIIEero, 3a
HCKJIIOYCHUEM OJHON M3 OOKOBBIX CTEHOK — B HEH Hajo BhIpe3aTh oTBepcTHe o dopme muddysopa
JMHAMHUYECKON TOJOBKM M TPHKPEHMUTh K CTCHKE ¢ BHYTPEHHEH CcTOpoHbI ronoBky (puc. 74). CHapyxu
OTBEPCTHE 3aKPBIBAKOT HEIUIOTHON TKAHBIO U JCKOPATUBHOM PEILETKOM U3 MJIAaCTMACCHI.

Barapen mnuTaHWS MOXHO TNPHUKPENHTh METAJUIMYEeCKOW CKOOOM, Hampumep, Ko IHY smpka. [lmary



YCUIUTCIA NPUKPEIUIAIOT K J'II/IIICBOI71 ma”"eian, a psaaoMm C Hel pacmojararoT Ha IIaHCIW BBIKIIIOYATCIIb
IUTaHuA.

IJIEKTPO®OH C BECTPAHC®OPMATOPHBIM YCUJIUTEJIEM

HecomuenHo, mpuoOpeTsi TepBbId ONBIT B MOHTa)Xe AJICKTPOPOHA, BbI 3aXOTHTE TOCTPOUTH Oolee
MOIIHBIA TI0 CPaBHEHUIO C MPEbIAYIIMMU KOHCTPYKIUSMH YCHIIUTENh, YTOOBI 00ECTIEUUTh JOCTATOYHYIO
I'POMKOCTh 3BY4aHHs B OOIBIIOM MTOMelIeHu . M elle, KoHeYHO, 4TOObI B HEM OBUTH PErYJIMPOBKH TeMOpa 1
[0 HU3KKMM, M II0 BBICOKMM YacToTaM. JTO He mpoOieMa, HO MOHamo0sATCsS 0ojiee MOIIHBIC BBIXOIHBIC
TPAaH3UCTOPHI, YBEITMYUTCS M PACcXoJ] SHEPTUU OaTaper MUTaHUS — ee y)Ke e[Ba XBaTHT Ha 2 4 pabotrel. B
CBSI3U C OTHM HalpamInBacTCs BHIBOJ O MUTAHUU YCHIIUTENS OT CETH TIepeMeHHOro Toka. O TakoM yCHIIUTENe
W TIOHJIET Pa3roBOp, HO MPEKJE BCErO JaBaiTe MOCMOTPUM Ha €ro Tak Ha3blBAEMYIO CTPYKTYPHYIO CXEMY,
nzobpaxkeHHyt0 Ha puc. /5. OHa TmOKa3bIBaeT, M3 KAaKUX Y3JOB COCTOMT YyCWIWTeNb. Mx Tpwu:
npenBaputenbHbiii yeunutens (I1Y), okoneunsiii (OY) u 6mok nutanus (BIT). [IpeaBapuTenbHblil yCUIUTEb
CITYXHT JIJIsl HAYaJIbHOTO YCHIJICHUSI CUTHAJIA M COTJIACOBAHMS BHICOKOTO COMPOTHBIICHHS 3BYKOCHUMATEIS C
HU3KAM BXOJIHBIM COINPOTHUBIICHUEM OKOHEYHOTO YCWIINTENS. A OKOHEUHBIH YCHJIMTENb O0OCECIIeunBaET
YCUJICHHWE CUTHAJNa JI0 HYXKHOM MOIIHOCTH WM TIOAady ero Ha JAWHAMHYECKYIO ToloBKY B2. bBrnok mutanHus
3aMeHsieT co00i OaTaper 1 HeOOXOUM JIJIsl TUTAHUSI YCUITHTENS OT CETH.
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Puc. 75. CTpykTypHasa cxema 6ectpaHcopmMaTOpHOro ycunurens

A Terepb B3IIISIHUTE Ha pHC. 76, TIe packpbiTa BHYTPEHHSISI KHAYMHKA» Y3JI0B. JTO M €CTh MOJHAS cXeMa
yeunuTens. Jleranu, BXOAAIME B KaXKAbIH y3e1, 0OBEACHBI IITPUX-IIYHKTUPHOH JIMHUEH, @ COSAMHUTEIIbHBIC
MPOBOJHUKH, TIepeceKaroue JIMHNI0, TTIOMEUeHbI Iudpamu. B nampHelieM OHM BCTPETITCS HA YepTekax
MOHTQXHBIX TUIAT ¥ TIOMOTYT TPaBWILHO COCIHHUTH MEKAY COOOH CMOHTHpOBaHHBIC y3Ibl. [laBaiite
BKpaTIle TIO3HAKOMUMCS C pa0OTOH yCHUITATES.

CurHan Ha MpeABapUTENbHBIH YCHIIUTENb MOCTYMAeT cO 3ByKOCHUMATeNst Bl a1eKTponpourpeIBaIoIIero
ycrpoiictBa. M momamaer oH Ha mepeMeHHBIH pesuctop R1, aBnstomuiics peryiastTopoM rpoMkocTt. C
JBIDKKA pE3WCTOpPAa CHTHAN TOJACTCS HA YCHIHMTENIBHBIA DJIEMEHT, KOTOpBIM HAa3bIBACTCS TOJEBBIM
tpansuctopoM V1. Ero saekTpoipl HOCST WHBIC Ha3BaHHS: 3aTBOP (Kak y OOBIYHOrO TpaH3WCTOpa 0asa),
HUCTOK (KaK dMHTTEp), CTOK (KoyiekTop). Ho oTH pasiuyus B CXeMe He3aMETHbI — CHTHAJ IO-TIPEKHEMY
MOJIAEeTCS MEX/Ty HCTOKOM U 3aTBOPOM (MEXKIy SMUTTEPOM U 0a30if), a CHUMAETCs cO CTOKa (KOJIEKTOpa).

C mepBoro Kackaja CHTHAJ IOCTYIAET Jlaiee Ha CIOXKHYIO IIEMOYKY U3 JIBYX MEPEMEHHBIX PE3UCTOPOB
(R5, R8) u mapyrux geranei,, BKIIOUYCHHBIX MKy HUMHU. DTO IEMOYKa-PEryIupoBKU TeMOpa. [lepeMeHHbIM
pesucropom RS MOXKHO M3MEHHTh TeMOp 3By4aHus Ha HH3KHX yactotax (06acer), @ R8 — mo BbIcOKUM
gacroraMm. YeM BBIIIE TI0 CXEMe HaXOAUTCS ABMKOK TOT'O HUTM MHOTO NMEPEMEHHOT0 PE3UCTOpa, TEM IrpoMue
BOCITPOM3BOJISITCSI COOTBETCTBYIOIINE YACTOTHI.

C BbIxofa perynsTopa TemOpa (¢ aBrkKa pesuctopa R8) curuan momaercs Ha OKOHEUHBIH YCHIMTENb, B
KOTOpOM MCTIOJIb3VIOTCS camble pa3HOOOpa3Hble TPAaH3UCTOPbI — MAJIOMOIIHBIE CTPYKTYphI p-N-p (V2 u
V4) u n-p-n (V5) u momrueie (Vb, V7). BbIxoaHOW CUTHA YCUIUTENSE MOIHOCTH MOCTYIAeT Yyepe3 KOH/IeH-
carop C9 Ha TMHAMHYECKYIO TONOBKY B2.

[MuTaercs ycunuTenb, Kak Bbl y)Ke 3HaeTe, oT Onoka mutanus. OfHA W3 OCHOBHBIX €ro jeraied —
tpanchopmarop T1. On noHmxkaer cerepoe Hanpsbkenne 220 B B Heckonbko pa3. Hanpumep, Hanpsbkenne
Ha BropuyHoii (I1) 0OMOTKe HCIOIB30BAHHOTO B TaHHOM OJIoKe TpaHcdopmartopa cocrasiser Bcero 14 B.
Janee 3T0o HaIpsDKEHHE TTOIAETCsl Ha BBHIIPSMUTENb, coOpaHHbIid Ha muoaax V11 — V14. Ouu nmpeoOpasyroT
MEPEeMEHHOE HANPSDKEHUE B MOCTOSIHHOE. A 4TOOBI IIOCTOSTHHOE HATPSDKEHUE OBLIO TAKUM JKE «UHCTBIM» (TO
€CTh UJICATBLHO MOCTOSHHBIM), KaK HANPsDKEHUE OaTapeiiHOro HCTOYHHUKA MUTAHUSI, HA BBIXO/IE BBITIPSMUTEIIS
CTOHT DIIEKTPOIUTHYECKUI KoHaeHcaTop GunbTpa C10.

OcranbHble neranu Oioka mutanus (tpansucropsl V8, V9, pesucropsl R14, R15 u crabumutpon V10)
COCTaBISIIOT cTabmim3arop HanpsbkeHus. OH HYXeH JJIsl TOro, YTOObI HE3aBUCHMO OT KoJieDaHHWl CeTeBOro
HaNpsDKEHUS. BBIXOMHOE OCTaBaloCh CTpOro mocTosHHBIM — 12 B. Jocruraercs 3To Onarogaps



ucnonb3oBanuio crabwiurpona V10, KOTOphIH MO HayepTaHUIO HAa CXEeMe IMOXOXK Ha JINO0J,, HO HMeEET
OTJIMYUTENIBHYI0 OCOOCHHOCTh — 4YepTOdYKa KaToAa Ha KOHIE 3arHyTa. Kpome Toro, crabmimTpoH IO
CPaBHEHHIO C JMOJIOM BKIIOYEH «HAOOOPOT» — Ha €ro aHojA MOJaH MHUHYC HallpsDKeHHS, a Ha KaToa —
wiroc. MiHaue roBopsi, CTAOMIMTPOH BHIMONHSET CBOW 3aJIa4d MPHU TojJjaue 00paTHOTo HanpspKeHus. Ecin ke
ero BKJIIOYUTH B TIPSMOM HAmNpaBiIeHWHM, OH Oyaer paboTaTh Kak IUOA M HUKAKOW CTAOHMIM3aIUN
HaNpPSHKEHUS HE TTOTyYUTCS.

U eme o0 omHOM ycinoBHOM 0003Ha4YeHHMM — IUIaBKOro mnpenoxpanutens Fl. 3Hauok moxox Ha
n300pakeHne pe3rcTopa, Yepe3 KOTOPHIH MPOXOAUT MPOBOTHHK.

VcnoBHoe 0003HauCHHE pACKphIBAeT KOHCTPYKIMIO NPEJOXPAHUTENA. CTEKISHHas TpyOoduka C
METaJNTHYECKUMH HAKOHEUHUKAMH U BIAsIHHOW MEXy HUMH TOHKOW MTPOBOJIOYHON HUTHIO.

Ecnu B BEIIpSIMUTEIIE CITYYUTCS] KOPOTKOE 3aMBbIKaHUE, TOK Yepe3 MEepBUYHYI0 0OMOTKY TpaHcdopmaTopa,
a 3HAYUT, W dYepe3 IPEeJOXPaHUTENb BO3pACTeT HACTOIBKO, YTO MPOBOJIOYHAS HHUTH IEPErOpUT U
TpaHc(hOpMaTOp OKaKETCS OTKIIOYEHHBIM OT ceTd. [locie OThICKaHUST M YCTpaHEHUs] HEUCIIPABHOCTH
YCTAaHABJIMBAIOT HOBBIM IpeoXpaHuTelnb. [IOMHUTE, YTO TPEAOXpPaHUTENb TODKEH OBITh paccyMTaH Ha
yKa3aHHbIIl Ha cxeme Tok (B manHOM ciydae 0,5 A). Hu B koem cityyae He ycTaHaBJIMBAHTE MPEIOXpaHUTETh
¢ OOJIBIIIM TOKOM — TP KOPOTKOM 3aMBIKaHUH B BBIIPSMUTEIIE M YCHITUTEIE OH MOXKET He cpaboTaTh, B
pe3ynbTaTe BBIMIYT U3 CTPOSI JOPOTOCTOSIIME AETaIIN.

3HAKOMCTBO C YCHJIUTEIEM Ha 3TOM 3aKOHUUM M MPUCTYIIHM K TOA00pY JeTanell Jjisi Hero ¥ MOHTaXy
Bcex y31oB. UToOBI 00JEer4uTh 3Ty paboTy M HE 3alyTaThCsi B MOHTaXKE, PACCMOTPUM KOHCTPYKIIHIO
Ka/10r0 y3J1a B OTJEIIbHOCTH.

Vzen I1Y. Bce mocrosiHHBIE pe3ucTopbl Iuis Hero Bo3pMmute Tuna MJIT-0,5, mepemennsie — 01-1.
Onektponutuyeckue kouaeHcatopel C1 u C2 — K50-6, C3 — DM (K50-12). Konewno, momoiiayt
KOHJICHCATOPBI JIPYTUX THIIOB, paccunTaHHbie Ha Hampsbkenne He Hrke 10 B. Konpencatoper C4-C6 —
MBM, C7 — KA40IT-2. Bmecto moneBoro tpanzuctopa KII103M moxno mcnonb3oBaTh KIT103K wmm
KIIO3JI.
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Puc. 76. Cxema 6ecTtpaHccopmaTopHoro ycunutens (peamctop R8 — 22 kOm)

Puc. 77. MoHTtaxHasn nnarta y3na Y. a — pacnonoxeHue petanen; 6 — BHeEWHWUA BuA

CMOHTMPOBaHHOW NnaTbl

Jleranu 3TOrO y37da CMOHTHpPYHTe Ha tuiate (puc. 77) M3 H3OIAMHMOHHOIO MaTepuajia. IIpy MOHTake



coOroaiiTe omnpeneNneHHy0 odepenHocTs. CHayajga YCTaHOBHTE Ha IUTaTE MOHTAXHBIC MIMWIBKA |
VKpenuTe MepeMeHHbIE PEe3UCTOPhl. 3aTeM NpUNasiite COCTUHHUTENbHBIE TPOBOJHUKH MEXIY BBIBOAAMH
MEpEMEHHBIX PE3NUCTOPOB U IIMIILKAMH, a TAK)KE MPOBOJHUKH MEXKY MIMMiIbkaMu. [locie sToro npunasiire
BCE TOCTOSIHHBIC PE3HCTOPHI, Jajnee 3JICKTPOIUTHYCCKHE KOHJEHCATOPBl W TMOCiIe HUX — OOBIYHBIC
KOHJIeHcaTopbl. [locieqHiuMuy pacnasiiiTe BEIBOJBI TOJIEBOTO TPAH3UCTOPA: 3aTBOP, UCTOK, CTOK.

OxoI10 1IMuIIeK, K KOTOPBIM B JabHEHIeM Oy IyT MpUIIanBaThCS BBIBOJBI 3BYKOCHUMATENS M TIPOBOIHU-
KM OT IUIAThI APYTOro y3ia, mocrapaiitech MpocTaBuTh (HapuMep, MPOYEPTUTH IIHIIOM) COOTBETCTBYIOIINE
nUQpHkI, TOKa3aHHBIC HA CXEME.

V3en OV. Tpanszucrop V2 nydmie Bcero B3sTh Trna [14166 ¢ kod¢dduirieHTOM nepenaun Toka He MeHee
50. Tako#t TpaH3ucTop o0JiafaeT MajbIM yPOBHEM COOCTBEHHBIX IIYMOB (HE YIMBISIATECH, TPAH3HUCTOPBI
«IIyMSIT», TO €CTh B HHUX BO3HHKAIOT TIOCTOPOHHUE CHUTHAJBI, KOTOPBIC MOCIE YCUIICHUS MPOCTYIINBAIOTCS
dJepe3 AMHAMHYECKYIO TonoBKY). Ho B mpuHIMITE 3/16Ch MOJKET OBITH MCITOIB30BaH TpausucTop MII396 mmm
MII42b ¢ takum sxe koddduimentom mepenaun toka. Tpansucropsl MII396 (Mokno MIT41, MII41A,
MIT42A, MI142B) u MII38A (tiomoitmyr MII375, MII38) nomkHbl OBITE ¢ KO3 PUITHEHTOM MTepeaadn ToKa
He Menee 35. Bwmecto TpansucropoB [12136 MOXKHO HCHONB30BaTh APYrHE TPAH3HCTOPHI OOJBIIOHN
momrHoctu — [1213, 11214, 11216, 11217 ¢ no0biM OyKBEeHHBIM HHIEKCOM. Ho o0si3aTenbHOe yciaoBHe: 00a
TPaH3UCTOPa JIOJDKHBI OBITH OJJMHAKOBBIE. KpoMe TOro, KaskIblil 13 HUX HY)KHO YCTAaHOBHUThH Ha TEIJIOOTBO/,
WHaue MPH JUTUTENBHONU paboTe AIeKTpodoHa OHH MEPErpetoTCs ¥ BBIMIYT U3 CTPOSL.
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Puc. 78. TennooTBopg ANA MOLWHbLIX TPaH3UCTOPOB

TernooTBO M3rOTOBHTE M3 ATIOMHHHUEBOH IUIACTHHBI TOMumHON 2 — 3 MM (puc. 78). Ha mnacrune
BO3MOXXKHO TOYHEE pa3MeThTe IEHTPhI OTBEPCTHI M MPOCBEPIIUTE UX cBepoM auamerpoMm 3,5 mMm. B orrube
wiactusbl (mmpuHoit 10 MM) mpocBepinTe JBa OTBEPCTHS THAMETPOM 3 MM Ul KPEIUICHHUS TUIACTHUHBI K
MOHTaXHOU IuIaTe. II0BEpXHOCTh IUIACTHHBI, ¢ KOTOPOH JOJDKEH CONPUKACAThCS TPAH3UCTOP, 3a4YHUCTUTE
MEITKO3EPHUCTON [UTU(OBATIbHOM IIKYPKOH WM JIe3BUEM HOXKa. BcTaBbTe BBIBOJABI TpaH3UCTOpa B
OTBEpCTHsI B IUIACTHHE, HAJICHBTE HAa TPAH3UCTOP KPEHEeKHbIH (uaner (OH MpUaaeTces K TPaH3UCTOpY — He
3a0ynpTe 00 ITOM MpH TOKYIKE TPAH3UCTOPOB) M HPUBHHTHTE €r0 K pajdaTopy HACTOJIBKO, YTOOBI
TPAH3UCTOP MOKHO OBUIO HEMHOTO IepeMellaTh C TPEHHEM. YCTaHOBHTE TPAH3HCTOP TaKHUM 00pa3oM,
4TOOBI BHIBOJIBI SMHUTTEPA U 0a3bl HE KacajuCh CTEHOK OTBEPCTHI (K BBIBOIY KOJUIEKTOpA 3TO HE OTHOCHUTCS,
MOCKOJIbKY OH COSIMHEH C.KOPITyCOM TPaH3UCTOPA), U OKOHYATEILHO MPHKMHUTE TPAH3UCTOP K pauaTopy.

[loMHuTE, YeM JydIle KOHTAKT MEXIy KOPIYCOM TpPaH3UCTOpa M PaauaTopoM, TeM CHIIbHee Oyjaer



OXJIAKAATHCS TPAH3UCTOP.

Huon Y3 moker ObITh mi000#t u3 cepun 19 (J19A, 19, J19B). Diexrponntudeckuii konmeHncarop C8
tuna K50-6, K50-12, DM, paccuntanHbiii Ha Hanpspkenue He Hike 10 B, konaencatop C9 — K50-6, K50-3
WJIM IPYroro TUIIa Ha HanpsbkeHue He MeHee 12 B. Bee pesucropsr — MJIT-0,5.

T i e e

Puc. 79. MoHtaxHaa nnata y3na OY: a — pacnonoxeHue petanen; 6 — BHeWHUN BuA
CMOHTUpPOBaHHOM NNaTbl

Heranu osroro y3ma cMoHTHpyiTe Ha 1iare (puc. 79). MOHTaX BBIIOJAHAWTE B  TakKo
MOCIE0BATENLHOCTH. Y CTAHOBHTE MOHT)KHBIE IIMWIBKH, IPUNAsHTE K HUM CHadalla BCe PEe3UCTOPBI, THOJ
u koHjaeHcarop C8. 3areM MONOXHUTE CHU3Y IUIATHI MPOBOJHUKH, TOKA3aHHBIE HA PHCYHKE INTPUXOBBIMHU
JTUHASAMH. YKpenuTe Ha IJiaTe paJuaTopbl ¢ MOITHBIME TPAH3UCTOPAMHU U TOJIASHTE BHIBO/BI TPAH3HCTOPOB
K COOTBETCTBYMOIIUM ImuiabkaM. [lpunasiite konmencatop C9 M TOIBKO IOCAE 3TOr0 MNpUIIAaUBaAiTE
OCTaJIbHBIE TPaH3UCTOPHI. [IpoHYMepylTe WIMWIBKH, K KOTOPHIM B JalbHEHmeM OyayT MOJIanBaThCs
MPOBOAHUKH OT JIPYTUX Y3JIOB.

V3en b I1. Tpausucrop V8 nomken ObITh Takoii ke, uto u KO, V7 B mpensiayiem y3ie. U ero Toxe
HY)KHO YCTaHOBHTh Ha TEIUIOOTBOA. Tpausuctop V9 moboit u3 cepuit MII39 — MII42. Bmecrto
crabunutpona J1814]] momorinetr /1813, a Bmecto muonos J226]] — mroObie apyrue tunsl: 226 win 17
(I226A, 12266, 17A, O76, 17B u 1. 1.). Kongencatop C10 — K50-6 wim apyroro Tria eMKOCTBIO HE
MeHee 500 Mx® u HanpsbrenueM He Hibke 20 B.

[Monmxkatommii Tpanchopmarop roroBeid, Mapku TBK-IIOJIM. D10 yHHU(HIIMPOBAaHHBIA BBIXOIHON
TpaHcdopMaTop KaJpoBOM pa3BepTKH OT TEIEBH30POB (TaKk M HY)KHO CIpallMBaTh B MarasuHe, Ha3bIBas
OTHOBpPEMEHHO Mapky TpaHchopmaropa). IIpemoxpanurens Fl mroboii koHcTpykimun Ha Tok 0,5 A (B
KpaiHeM ciaydae MOKHO mocTaBuTh Ha 0,25 A).



Puc. 80. MoHTtaxHaa nnata y3na BIl: a — pacnonoxeHue petanen; 6 — BHeWHUMA BUA
CMOHTUpPOBaHHOM NNaTbl

Heranu Gioka muTaHusi CMOHTHpY#iTe Ha mate (puc. 80) Takux e pa3MepoB, YTO M JUIS MPEAbIIYIINX
y31oB. [locnenoBarenbHOCT, MOHTAXA JIOJDKHA OBITH Takoi. CHavyana mpumnasiite K MOHTaKHBIM IIIHAIbKaM
BBIIpIMUTENbHBIC A10ABI V11 — K14, pe3ucTopbl ¥ cTa0MIINTPOH. 3aTeM YCTAHOBHUTE PaguaTop ¢ MOUTHBIM
TPAH3UCTOPOM W COENUHHUTE MPOBOJHUKAMHU €r0 BBIBOJBI C COOTBETCTBYIOMIMMH IMImuibkamu. [locraBere
KOHJICHCATOP W TOANAsHTEe CHU3Y IUIAThl TPOBOJHUKH, MOKAa3aHHBIC HA PUCYHKE MITPHXOBBIMU JTMHHSIMH.
[punasiite BeBOAbI TpaH3ucropa V9. B 3apanee BhIpe3aHHBIC B IJIaTe Ma3bl BCTABHTE KPEIEKHBIEC JIATTKH
TpaHchOpMaTopa u 3aTHUTE UX CHU3Y — TpaHchopmarop OyaeT HaJeKHO Jepxarbes Ha Tuiate. CoenmHuTe
MPOBOJHUKAMH B U30JISIIIUU BBIBOJIBI BTOPHYHON OOMOTKH TpaHc(hopMaTopa ¢ BBIPSMHUTEILHBIMHU JIHOJAMH.
VYcraHoBuTe Ha IUIATe JACpXKaTeNb MPENOXPaHUTENsT W TOANAsIHTe K HEMY IPOBOJAHMK OT BhIBOAa 2
Tpanchopmaropa. Eciiu He Haliere TOTOBOTO JepIKaTelis, u3roToBbTe ero u3 sxectu (puc. 81). [Tonamobsrcs
JIBE TIOJIOCKU IUPHHON 5 — 7 MM 1 miuHoN 20 — 25 MM. 3auucTute X ¢ 00€UX CTOPOH NLIM(OBAILHON
MIKYPKOH W OONyauTe MasIbHUKOM. B IEHTpe Kakaoi Monocku mpocBepiure (Mau mpobeiiTe TBO3aEM)
OTBEPCTHsI IMaMeTpoM 2 — 2,5 MM, a 3aTeM COTHUTE MOJIOCKU B BUE OykBbI [1 U MpUKpenuTe BUHTAMU UIH
3aKjeNKaMyd K IUIaTe Ha paccTosHMM 8 MM Apyr oT npyra (ecind HCIonb3yere MayiorabapUTHBIN
MPEOXPAHUTETb OT COBPEMEHHOH paauoanmapaTypsl). [IOJOTHUTE KOHIBI MOJOCOK BHYTPh TaK, YTOOBI
MPEAOXPAHUTENH C YCUIIMEM BCTaBIISIICS MEKIY HUIMHU M HAJISKHO yICPKUBAIICS.

Ocranoch cka3aTh O AMHAMHUYECKOH rooBke B2. OHa MoXeT OBITh JIFOOOTO THITA, MOITHOCTHIO OT 1 10 4
Bt u conporuBneHueM 3BykoBoi katymkd 6 — 10 Om. [Ipuuem, yeM MEHBIIE CONPOTHUBICHUE KATYIIKH,
TeM OOJIbIIYI0 MOIIHOCTh (& 3HAYUT, ¥ TPOMKOCTh) yIACTCs MONYy4HTh. KpoMe TOro, B LENsIX YMEHBIICHUS
rabapuTOoB 3IIEKTPO(OHA CIIeNyeT BEIOMPATh TOIOBKY C DJUTUIITHIECKHM auddy3opom (Hampumep, 1T'1-40).

Urak, Bce y3i1b6I CMOHTHPOBAHBI, MOKHO TIPUCTYIIATh K UX MPOBEPKE M HaJlaXUBaHWIO. HaunuTe ¢ y3ma
BIl. Tloamasiite k BeIBOmy 1 TpaHchopMmaTopa M IIOJOCKE JACpKATelsl MPEIOXPAHHUTENS KOHIIBI



JIBYXITPOBOJHOTO CETEBOI0 IIHYpa ¢ BHJIKOM M BCTAaBbTE BUIIKY B p03eTKy ¢ HanpsikeHueM 220 B. 3mepbTe
MMOCTOSIHHOE HaINpsbKeHHEe Ha BbIBogaxX koHaeHcaropa C10 — oHo momxkHO ObiTh Okono 17 B. Ecmu
HAMpPsDKCHUS] HET MJIM OHO CIIMIIKOM Majio, M3MEphTe MEepPeMEHHOE HAlpsDKeHHe Ha BhiBomax 3 u 4 — 5
BTOPUYHON OOMOTKH TpaHC(opMaTropa — 3/eCh OHO JOJDKHO ObITh okoiio 14 B. Ecnu ecth mepeMeHHOE
HAMpsDKEHUE M HET MOCTOSHHOr0, TO B MOHTa)e OIIMOKa MM YCTaHOBJICHA HEHCIIpaBHas jaeranb. Hepemko
NPUYMHON Heyaauu ObIBACT OJUH U3 TUOIOB, IIPUNASHHBINA B 00OPATHOM MOISIPHOCTH.

Puc. 81. YcTpoicTBO camofenbLHOro aepxarerns npegoxpaHuTens

Puc. 82. CoeanHeHue y3noB ycunurens

VYcrpanuB  ommOKYy ©  yOGAMBINNCH B HAJIMYAHM [OCTOSHHOTO HAIPsDKEHHWS Ha  BBIBOJAX
ANEKTPOIUTHYECKOTO KOHJICHCATOPa, U3MEPHTE MOCTOSTHHOE HATPsHKEHUE Ha BBIXOJIe OJI0Ka MUTAHUS MEXKITY
KOHTPOJIbHBIMH ToukaMu 6 u 8. BonbT™Merp mo/bkeH moka3aTh okoiio 12 B. BeiHBTE ceTeByI0 BUIIKY OJIOKa
MUTAHUS U3 PO3ETKH M TPUTASHTE K OTHM TOYKaM IOCTOSHHBIA pesucTop conporusieHuem 100 Om u
MOIIHOCTRIO 2 BT (MJIT-2) — oH OymeT CIy:KUTh HArPy3KOi OJI0Ka BMECTO YCHIINTENS. BCTaBhTe BUJIKY B
CeTb W BHOBb HM3MEphTE IMOCTOSHHOE HAMNpsDKEHHE MEXKIY TOYkaMh 6 U 8 — OHO JODKHO OCTaBaThCs
MPEeKHUM. 3aTeM MOAMNAsHTE MapayiebHO PE3UCTOPY HArPy3KHU eIlie OJWH TaKOH K€ pe3ncTOp — B UTOTe
COIIPOTHBIICHUE HArpy3kH cTaneT paBHBIM 50 OM, 4TO COOTBETCTBYET MaKCUMAILHOMY IOTPEOICHUIO TOKa
YCUJIMTENEM OT HCTOYHHKA NMUTaHHA. 1 BHOBh H3MEPhTE HANPSDKEHHE MEKITY KOHTPOIBHBIMU TOUKaMu 6 1 8
— OHO M B 3TOM Cilydae JIOJDKHO HE W3MEHHThCH. Ecim ke HampshkeHue ymazer, CleAyeT HEMHOTO
YMEHBIINTE COMPOTHRIIEHHE pe3ncTopa R15 (mocraBuTh BMecTo Hero pesucrop comporusienuem 390, 360
win 330 Om). TIpu Bcex mepemnaiikax 00s3aTellbHO BHIHMMANTe CETEBYIO BHIIKY M3 PO3ETKH, a BO BPEMS
M3MepeHnid cobmoaaiTe mpaBuia dIeKTpoOe30MacHOCTH W HEe KAacalTech TOUEK C BBHICOKUM HAIpPSKEHHEM
(BBIBOZIBI TIEPBUYHON OOMOTKH TpaHC(HOPMATOpa M KOHTAKTBI JACPIKATENSI IPEIOXPAHUTEIIS).

[TpoBepuB OJIOK MUTaHHS, MOJKIOYNTE K HEMY OCTalibHbIC Y31kl (puc. 82) oTpe3kaMi W30JIMPOBAHHOIO
npoBona, kK y3ny OY moacoequHuTe JMHAMHYECKYIO TojoBKY B2, a x y3iy IIY — 3BykocHumarens Bl
ANIEKTPONpPOUTpbIBaTeNs. J[BHKOK mepeMeHHoro, pesucropa R1 (perynstop TIpOMKOCTH) YCTaHOBUTE B
HW)KHEE M0 CXEMe TOJOKEHHE, TO €CTh B IOJOXCHHE MHHUMAILHOW TPOMKOCTH, JIBW)KKH OCTaJIbHBIX
PE3UCTOPOB MOTYT HaXOAUTHCS B JTFOOOM TTOJIOKCHHH.

BrxitounTe 00K nUTaHMs B ceTh. [IpM 3TOM B JUHAMHYCCKOW TOJIOBKE MOXKET pPa3aaThCs Cialblid
niemuok. Cpaszy e U3MephTe MOCTOSHHOE HAMPSHKEHNE MKy SMUTTEPOM U KOJUIEKTOPOM TpaH3uctopa V7.



Ecimu oHO oTiMuaercst OT moioBMHBI muTaroriero (6 B) 6omee uem na 0,5 B, moxbepure cOnpoTHBIIEHHE
pesucropa R10. [TomHMTE, YTO [UIsi YMEHBIUICHHS 3TOTO HANPSDKEHHS COMPOTHUBIICHHE PE3UCTOpA CIIEAYET
YMEHBILIUTL ¥ HA000POT.

JloTpoHbTECh Tereph MUHIETOM (MM MPOCTO MalblieM) 10 IUIFOCOBOTO BbhiBoga KoHieHcatopa C8. B
JMHAMHYECKON TOJIOBKE JIOJDKEH Pa3aaThCsi Tyad — (POH MmepeMEeHHOro Toka. MOKHO MOCTaBUTh Ha IHCK
MPOUTPHIBATENS TPAMILUIACTUHKY M PYYKOH PEryisitopa rPOMKOCTH YCTAaHOBHTH CPEAHIOI IPOMKOCTh 3ByKa
B royioBKe. Pyukamu perynsaropoB temOpa R5 u R8 momkHa n3MeHSAThCS OKpacka 3ByKa COOTBETCTBEHHO T10
HU3KUM ¥ BBICOKUM YaCTOTAM.

Eciu 3Byka HET COBCeM, IIPOBEPHTE MOCTOSIHHOE HANPsDKEHNE Ha BRIBOAaX KouaeHcaropa C1 (8,5 — 10
B) u ma BeiBomax konmencatopa C2 (0,8 — 1,5 B). Ilpu 3HAYMTENBHBIX OTIHYMAX HANPHKEHHH OT
yKa3aHHBIX MPOBEPHTE MOHTAX (BO3MOXKHO, TEPENyTaHbI BBIBOJBI MOJEBOIO TPAH3UCTOPA) M MPOYHOCTH
COCIMHEHUIT BBIBOJIOB JieTaliell kKackaaa. Eciu kacka paboTaer, KacaHue MUHIIETOM (WK TajiblieM) BhIBOJIA
3aTBOpa TpaH3ucropa (pydka mepemeHHOro pesucropa R1 B cpeHEM MONOKEHHH) BbI3BIBACT TOSBICHUE
3ByKa B JUHAMHUYECKOW T'OJIOBKE.
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Puc. 83. PaamelleHue y3noB 1 AeTanen ycunurtens B silMKe afeKTpodoHa

=~

Puc. 84. BHelwHun BnA anekTpocoHa ¢ 6ecTpaHcthopMaTOpHbIM yCcunutenem

3aKOHYMB TMPOBEPKY YCWIIHMTENS, MOXHO TMPHUCTYIHTh K W3TOTOBICHHUIO SIIMKA 3JEKTPOQPOHA.
KoncTpyknus ero Moxker ObITh JIt000i. Pa3Mepbl anekTpodoHa 3aBUCAT OT rabapuTOB HCIIONb3yeMbiXx DI1Y
W JIMHAMHYECKOHW TOJIOBKH. UeM MeHbIlle MIUpUHA TOJOBKH, TEM MEHbINEH TIyOMHBI SIIUK MoTpedyercs.
Ecnmu ucnons3ytoTess peKoMEHA0BaHHOE IS MPEABITYyInX KOHCTpykKumi JIIY u nuHamudeckas TOIOBKa
1I'J1-40, BHyTpeHHHE pa3Mepsl siuka A0JKHBI 0bITh 220X360X110 MM. A pa3MecTUTh B SIIUKE TOJOBKY,
racsAluidi Pe3UCTOp MUTAHHS AJIEKTPOIBUTATENS M Y3JIbl YCHIINTENS MOXKHO TaK, KaKk TOKa3zaHO Ha puc. 83.
lacsimuii pe3ucTop, COCTABICHHBIM W3 BOCBMHU Mapajie/IbHO COCIUHEHHBIX pe3ucropoB MJIT-2 compo-



tuBiaenneM o 10 kOM, pa3MellieH Ha IUIaTe U3 M30JIAIHOHHOro MaTepuaia pasmepom 40X90 mm (cM. puc.
68, 6). DTy muary, a TaKKe IIaThl OJOKA MUTAHUS ¥ OKOHCYHOTO YCHIIUTENS MPUKPEIHTE KO JHY SIHKA
mrypynamu. [Inata npenBapuTeTbHOTO YCHIUTENS KPETUTCS K BEpXHEW MaHeIH TaK, YTO0bI OCH MePEMEHHBIX
pe3ncTopoB BeIXoauIu Hapyxky Ha 8 — 10 mm. Ha 3Ty e maHens ycTaHOBHTE CeTeBOW BhIKIIOYaTens Sl
(um Moxer ObITh, Haripumep, Tym6ep TB2-1). Camy maHenb BBIPEKbTE U3 (paHepbl TONIIMHON HE MeHee 5
MM TI0 BHYTPEHHUM pa3MepaMm fimka. B manenn npopexste orBepetre noa DY u 3akpenurte Ha maHenu
OI1Y BunTamu. Ha BUHTHI jkenaTenbHO HaAETh MPOKIAAKH U3 TIOPOJIOHA WM MPYXUHBI U3 4 — 5 BUTKOB
MPOBOJIOKA. MOXKHO HCIIOJIb30BaTh M MPYKUHBI, HMEIOLIMECs CHU3Y maHenu (Mx Tpu). OJta Mepa
MPEaYNPEIUT BO3HUKHOBCHHE aKyCTHYECKOH OOpaTHOM CBSI3M MEXKIY JWHAMHUYECKOH TOJOBKOH U
3BYKOCHUMATEIIEM W TOsIBJICHHE MCKakeHuH 3Byka. [Ipukpenuts OI1Y Kk maHenmu HYXHO Tak, 4TOOBI €ro
MOXHO OBIJIO CIIerka MOoKaYuBaTh PyKOH.

JluHaMHUYECKYyI0 TOJIOBKY IPHKDPENUTE K IMepenHell crTeHke siuka mypynamu. [lepen auddysopom
TOJIOBKU BBIPEKBTE B CTEHKE OTBEPCTHE, 3aKPOITEe €ro HEIUIOTHOM TKaHBIO U MPUKPENNUTE K CTEHKE CHAPYKU
JICKOPATUBHYIO penieTky (puc. 84).

Bepxntoro nmanens ¢ D11V, npeaBapuTenbHBIM YCUITUTENEM U BBHIKIIIOYATENEM YCTAHOBUTE Ha JAEPEBSIHHbBIC
CTOIKHM, TpUKIEEHHble B yIWax smuKka. [ImaTel y310B COEAMHHUTE MPOBOAHMKAMH B H30JALUUA B
COOTBETCTBUHU cO cxemoil u puc. 83 (DI1Y mwis mpocToThl He Toka3aHo). CeTeBOi MIHYp ¢ BUJIKOH JydIie
BBIBECTH HaBEpX Uepe3 OTBEPCTHE B BEPXHEH IMaHENH, TOTIa MPH 3aKPBITOH KPBIIIKE OH OYAET HaXOAUTHCS
BHYTpH 3JIeKTpodoHa. KpBIIKY HaJ0 MPHUKPENHUTH K SIIUKY C TIOMOIIBIO JIBYX KOPOTKHUX METATHYECKHX
neTeNTh WM OIHOH [UIMHHOW neTiu (HarnogoOue posIbHOW, KOTOpasi HCIONb3yeTCs B COBPEMEHHON MeOen).
Ha OOKOBBIX CTEHKax SIIUKA ¥ KPBIIIKA YCTAaHOBUTE 3aMKH, HAIPHUMEp, OT YeMojaHa. Pyuky mepeHoCKH B
TaKOW KOHCTPYKIIMH YIOOHO TPUKPENUTh K OOKOBOH cTeHKe. JlekopaTWBHasi OTHENKa Hapy>KHOH
MOBEPXHOCTH AJIEKTPO(oHa — JIeNI0 BaIero BKyca.

I'maBa V1

HA PA3HBIE BKYCbI

[MocTpouB pasnuyHble NPHUEMHHUKH, YCHJIHMTEIX W TIEPETOBOPHBIC YCTPOWCTBA, 3JEKTPO(OHBI, BB
MPHOOpENTN HaYalbHbIE HABBIKK B PAAMOIIOONTEIBCTBE M MOYKETE TEIeph COOMPATh caMble pa3HOOOpa3HBIE
KOHCTPYKLIMH: AJIEKTPOMY3bIKaJIbHbIE HHCTPYMEHTBI, CTOPOXKEBBIE YCTPOUCTBA, KBAPTUPHBIE MY3bIKAJIbHbIE
3BOHKH, UMUTATOPLI IEHUA IITHL... B »To0li rimaBe omucaHbl HCEKOTOPLIC U3 TAKUX 3JICKTPOHHBIX YCTpOﬁCTB.
[TonpoOyiiTe cienarh MOHPAaBUBIIMECS.

TEHEPATOP TEJIETPA®HOM A3BYKHU

B kuHOGMIBMax Ha BOCHHYIO TEMY, a M B KAPTHHAX O MUPHBIX OyIHIX HEPEIKO MOXKHO BUJETH repos,
OTCTYKHBAIOIIETO Ha TenerpadHOM KITHOUe pajdorpaMMbl M MPUHUMAIOIIETO OTBETHBIC cooOmieHus. U
HaBEpHOE, MHOTHME W3 BaC 3aBHIOBAM JIIOISM, CBOOOIHO BiajcommM Tenerpaduoit asoykoi (ee emre
Ha3bIBAIOT a30ykoit Mop3e — mo uMeHH u3oOperatess). M3ydnTh ee HECIOKHO, HO JIsl 3TOr0 Hy)XHA
MpUCTaBKa — reHepaTop TelerpadHbIX CUTHAIOB, C TOMOIIBIO KOTOPOTO MOJTYYa0T 3BYKOBBIE TOYKH U THPE.
KonoBas komOuHanus u oopasyer a30yky Mop3e.

KoHCTpyKIMii TaKUX MPUCTABOK MHOIO. MBI TTO3HAKOMUMCS JIUIIb C TPeMsi, HAanOoJiee TOCTYITHBIMHU IS
M3rOTOBJICHUS B YCJIOBHSX JOMalliHeld Mactepckod. OmHa M3 CXeM reHepaTopa mpuBeneHa Ha puc. 85.
I'enepatop coOpaH Ha [BYX OJMHAKOBBIX TPaH3UCTOpaxX, M B KA4eCTBE HATPY3KH €ro HCIOJIb3YHOTCS
ronoBable Tenedonsl Bl. [Iutanue Ha reHepaTop mopaercs or Oartapen GBIl uepe3 knomky 51. Korma
KHOITKa Ha)kaTa, B TeleOHax pa3aercsi 3BYK CPAaBHUTEIBHO BBICOKOTO TOHA. KpaTKOBpeMEHHOMY Ha)XaTHIO
KHOIIKH Oy/IET COOTBETCTBOBATh TOUKA TelerpadHoil a30yku, Oojiee NIMTEIBHOMY — THPE.

3ByK B TeneoHax BO3HMKACT M3-3a TOrO, YTO SMHUTTEPHl TPAH3UCTOPOB TMOAKIIOUCHBI K OOIIEeMY
pesucropy R2 m mexay nepseiM (Ha Tpamsuctope V1) u BropbiM (Ha TpaH3uctope V2) Kackagamu
MOSIBJISIETCSL 00paTHAasi CBsI3b, KOTOpas MPUBOIMUT K BO30OYXKICHHIO KackaaoB. BwicoTa 3ByKa (TO €CTh €ro
TOHAJILHOCTh) 3aBHCHUT BO MHOTOM OT CONpPOTHBIICHHS HAarpy3ku (remedonoB Bl) u pexuma pabOTHI
TpaH3ucTOpoB (OH 3amaercs peuctopom R1).

Tpanzucropsl Hano B3sATh cepuit MII39 — MII42 ¢ nroObiM OykBeHHBIM HHIEKcOM. Koadduiuent
nepeaayd TOKa TPAH3MCTOPOB 3HAYCHHUS HE MMEET, TeHEepaTop HaJASKHO padoTaeT Jake ¢ TPaH3HCTOpaMH,



obmamaronMu kodhduitmenrom 12 (camblit HU3KHI K03 GUIHEHT LIt TpausucropoB MII39). PesucTops
— MUJIT-0,5. Knormka n06asi, HampuMep 3BOHKOBast. VICTOYHHMK MUTaHUS — OaTapes OT KapMaHHOTo (oHaps

(3336J1).

i

Puc. 85. Cxema reHepaTopa TenerpadHon a3byku ¢ ronoBHbIMU TenedoHammu
Puc. 86. PacnonoxeHue getanen reHepatopa Ha MOHTaXXHOW nnarte
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Puc. 87. PasmelleHue nnaTtbl HA NaHenm
Puc. 88. BHewHU BuA reHeparopa
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Puc. 89. Cxema reHepatopa TenerpadHon a3éykm ¢ abOHEeHTCKUM rPOMKOroBopuTenem
Puc. 90. Cxema reHepaTopa TenerpadgHon a36yku NOBbILLEHHOW FPOMKOCTHU

TpaH3UCTOPBI U PE3UCTOPHI CMOHTHPYITE Ha HeOONbIION TuTaTe (prc. 86) U MPUKPENUTe ee K MaHesH, Ha
KOTOpOii pasmectute pazbeM X1 m kHomnky (puc. 87). CoenuHeHHs MEKIYy AETalIMH TMAHENH W IUIaTOM
BBINIOJIHUTE MOHTQKHBIM MPOBOJOM B H30JAIMU. baTapero moamasiTe K COOTBETCTBYIOIIMM IICTISIM
oTpe3kamMu MOHTakHOro mnpopona aauHod 1mo 80 — 100 MM B um3omsnuu. BeraBbTe B pasbeM BUIIKY
ronoBHbIX TenehonoB TOH-1 mmm TOH-2 (ecnmu y HHMX €CTh HMEPEMEHHBIA PE3MCTOP, OH JOUKEH OBITH
BBIBE/ICH B MOJIOKEHHE MAaKCUMAJIbHOI IPOMKOCTH). Ha)kMuTe Ha KHOMKY U MPOBEpbTe paboTy reHeparopa



1o 3ByKy B Tenedonax. Eciu 3Byka HeT, momnpoOyiite 3aMmeHuTh pesuctop R1 apyrum — ¢ GonbimMm min
MEHBIINM cornpoTuBieHueM. [lonbepure Takoi pe3ncTop, ¢ KOTOpbIM Oyner Hauboree MPUATHOE JJIsl ClTyXa
3By4aHUE.

[TpoBepuB reHeparop, YJIOKUTE Oartaperd Ha JHO H3rOTOBJICHHOrO U3 (aHepbl kopmyca (puc. 88) u
NPUBUHTHTE K HEMY MaHEIb C JCTaIsIMHU.

K sTomy reHepaTopy MOKHO MOJAKIIOYNTh MHHUATIOPHBIA MuKpoTrenehoH TM-2M unu monoOHBIH eMy
CO CpaBHUTENBHO HHU3KHM comporuBieHneM (60 — 80 Om). Ho B 3ToM ciiyuae mpHIETCS YMEHBIIUTD
conporuBieHue pesuctopa R1 mo 3,6 kOm (Oonee TOYHO 3HAUCHHE COMPOTUBIICHHS MOAOHPACTCS IO
TOHAJIBHOCTH 3By4anus), @ R2 — mo 100 Om. Ecim rpoMKOCTs 3ByKa ¢ MHKPOTEIE(HOHOM OKaKETCs
ype3mepHoH, 3amennute Oarapeto 3336J1 na snement 343, 373 wim apyroi Hanpsbkenuem 1,5 B 1 BHOBB
nonoepute pesuctop R1.

A ecau BBl 3aXOTUTE H3ydaTh TenerpadHyro a30yKy BMecTe C JPY3bsIMH H IIOHAJOOUTCS
«TPOMKOTOBOPSIIHI» TeHEepaTop, TOrJa BOCIIONB3YHTeCh CXeMOoM, puBeneHHOM Ha prc. 89. OHa nmoxoxka Ha
HpPEeIBIAYIYI0, HO OTJIMYACTCS HOMUHAJIAMU PE3MCTOPOB, HANPSHKEHHUS UCTOYHUKA MUTAHUS M HATPY3KH —
3/1eCh MCIIONb3yeTcst aDOHEHTCKUN TPOMKOTOBOPHUTEIb, MTO3BOJISIFOIIUI MOTYYUTh 3BYK, XOPOIIO CIBIIIUMBIN
HA PacCTOSIHUU HECKOJIBKHX METPOB.

TpaH3uCTOPBI, PE3UCTOpPHI, KHOMKA JUIS DTOr0 TreHepaTropa MOHAJ00ATCS Takue >Ke, 4YTO W IS
MpeAbIIYIeH KOHCTPYKIUMH. AOOHEHTCKMH TpPOMKOTOBOpHTENb Ha Hampsbkenue 15 B. Ilpu paGote ¢
TCHEPAaTOPOM JIBM)KOK TEPEMEHHOTO PE3UCTOpa T'POMKOTOBOPHTENSI HAJO BBIBECTH B TOJIOKECHUE
MaKCHMAJIbHOW TPOMKOCTH, HHA4YE HE J00bETeCh HUKAKOro pe3ybraTa. FICTOYHUKOM MUTAHUS MOXKET ObITh
Oarapes «Kpona» wiu nBe Oartapen 3336JI, coemuHeHHBIE mocnenoBareinbHO. C MEPBBIM HCTOYHHUKOM
Kopnyc TreHeparopa OyaeT MeHee rabapuTHBIM, HO 3aTO CO BTOPBIM 3HAYUTENBHO BO3pACTET
MPOJOKUTEIIBHOCTh HEMPEPHIBHOM PaOOTHI.

50

T oA e |

R2

0

o

N XS

Puc. 91. MoHTaxHas nnara reHepartopa:
a — pacnonoxeHue petanen; 6 — BHeWHUA BUA, CMOHTUPOBaHHOW nnaTbl

KoncrpyktuBHOE OdopMIIeHHE 3TOrO TeHepaTOpa-PUCTABKH MOXET OBITh TakKAM JKe, 4YTO W
MPEABIIYIIETO.

HanaxuBanue renepaTopa CBOJMTCS K YCTaHOBKE HYXXHOM TOHAJILHOCTH 3BYKa MmoadopoM pesuctopa R1.

Bonpiieit rpoMkocTH 3BydaHHsT C A0OHEHTCKHMM T'POMKOTOBOPUTENEM MOXHO JOOHTHCS, coOpaB
TeHepaTop 1o cxeme, npuBeneHnoi Ha puc. 90. B HeM Bcero oJuiH TpaH3UCTOpP, HO MPU STOM HCIOIB3YETCs



BTOpHYHAs OOMOTKa TpaHCc(opMaTopa IPOMKOTOBOPUTENS, OT KOTOPOH NpHUIETCS chaenaTh BoIBOAbI. OHA U
obecrieunBaeT 0OpPaTHYIO CBSI3b MEXKAY KOJUICKTOPHOM M 0a30BOM IENSAMH TPaH3MCTOpPA, HEOOXOAMMYIO JIJIs
BO3HUKHOBCHUS TCHEPAIIUH U TIOSBJICHHUS 3ByKa B TUHAMHUYECKON TOJIOBKE IPOMKOT'OBOPHUTENSI. TOHAIBHOCTh
3BYKa 3aBHCHT OT CONPOTHBIICHUS pe3ncTopa R2 u emxoctn koHaeHcatopa C1L.

Tpanzucrop BozeMute THna MI139 — MI142 ¢ koappunmentom nepenaun Toka He MeHee 20, pe3ucTOpHI
tuna MJIT-0,5, konneHcarop — MBM win apyroii emkoctbio 0,05 — 0,15 mx®, kHonky S1 3BOHKOBYIO,
Oarapeto nutanus — 3336J1, aboHeHTCKUH TpoMKoroBopuTens — Ha 15 B.

TpaH3ucTop, pe3uCTOpbl U KOHICHCATOP CMOHTHPY#TE Ha miate (puc. 91) U3 H30JIAMMOHHOTO MaTepHrana,
KOTOPYIO, KaK M B TMPEIBIAYIIMX KOHCTPYKIMAX, NMPHKPENUTE K BEpXHEH MaHeNH KopIyca MEXIy pasb-
emaMu. Pa3MelieHrie Ha maHenH KHONKK M Pa3beMOB TOKa3aHO Ha puc. 92. baTtapeio muTaHus MPUKPETINTE
KO JTHY KopIyca.

I'pomkoroBoputens mpuiercs HeMHoOro gopaboratb. OTKpOHTE ero 3aJHIOI CTEHKY W Moanasite K
BBIBOJIaM JMHAMUYECKON TOJIOBKH J1Ba MPOBOAHMKA B m3oysuuu juHon 40 — 50 cm. Cnbaute 3a TeM,
9TOOBI OT 3TUX BHIBOJIOB BO BpEMsI MalKH HE OTCKOYMJIM MPOBOAA BTOPHUYHONH OOMOTKH TpaHcdopmaTopa.
CruieTute MPOBOMHUKK B IIHYp, MPOIMYCTUTE HIHYp 4Yepe3 OTBEPCTHE B CTEHKE, MPUKPEIUTE CTEHKY K
KOpIyCy I'POMKOTOBOPHUTEIIS M MPHUTASHATE KOHIBI TPOBOJIHUKOB K BHJIKE.

[IpoBepuB MpPaBUIBHOCT, MOHTa)Ka W BKIFOYEHHS BWJIOK T'POMKOTOBOPUTENS B pazbeMbl T'€HEPaTopa,
Ha)XMHUTE KHOIIKY. Eclii 3ByKa B IPOMKOTOBOPHTEIIE HET, IOMEHSHTE MECTaAMU BKJIFOUCHHUE ITHIPHKOB OJHOM
13 BWIOK. JIOIKEeH MOSBUTHCA 3BYK. B TakoM MOJOKEHWHU MOMETHTE BHIIKA M THE3/Ia pa3beMOB, HAIpUMEp
MOCTaBbTE IIBETHBIC TOUKU COOKY Ha OJIHOW BWJIKE H y COOTBETCTBYIOIIETO 'HE3/Ia «CBOEr0» pa3beMa, a Ha
JpYroii BWIKE U Yy COOTBETCTBYIOIIETO FHE3/la — LIBETHBIC YEPTOUKH. B TakoMm ke MopsaKe BCTaBISANTE
BUJIKH U TIPH TTOCIIEYIONIEH paboTe C TeHepaTopoM.

r—— = =

Puc. 92. BHewHui BUA reHepartopa TenerpacdHon a3éyku NoBbILLEHHOW FPOMKOCTH

HyXHyl0 TOHAJIBHOCTh 3BYKa YCTAHABJIMBAIOT MOAOOPOM HOMHHAJIOB pe3uctopa R2 (B HeOoibIIMX
npezenax) win koumencatopa C1.

Eciu ke reHepaTop He paboTaeT NpH JHOOOM IOJIOKEHHUH OJHOW M3 BHWIOK, HYXHO BKJIFOYHUTH
napajieibHO KOHTaKTaM Pa30oMKHYTOH KHOMNKH Munimammnepmerp co mkamoid Ha 300 MA u mombopom
conpotuBieHus pesucropa R2 miamenars tok g0 100 — 150 MA ¢ omHOBpEMEHHBIM HM3MEHCHHMEM I10-
JSIPHOCTH BKIIOYEHMS OJHOW M3 BUIOK. [Ipy ompenenceHHOM TOKE 3BYK IOSIBUTCSA, W IO HYXHOU
TOHAJILHOCTH MOXHO Oy/IeT TOYHEe 10100paTh COMPOTHUBIIEHHE pe3ucTopa R2.

Tenepp Bce roToBO, MOXHO H3y4aTh Tenerpaduyro a30yky. Eciam ee Her y Bac, BOCIONIBb3YHTECh
MPHUBEACHHON TaOmuIel 3HaKOB a30YKH M COOTBETCTBYIOIIMMHU MM PaJJIOMETOINSIMH.
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[Tpu nepenaue TenerpadHoiil a30yKoi TEKCTa COOOIICHHSI MEXTy OYKBaMU JENatoT HeOONbIINe May36l, a
MO0 OKOHYAaHUM CJIOBA JUIMTENBHOCTh TAay3bl YBENMYHMBAIOT. B Hawane W B KOHIE Mepenayn OOBIYHO
MOJB3YIOTCSl YCJIOBHBIMH 3Hakamu (Hayajio Tepefavyd — Taa-TH-Taa-TH-Taa, KoHel, — TH-Taa-Tu-Taa-TH,
MOJNHBIA KOHEI[ Mepenauyd — TH-TH-TH-Taa-Ti-Taa, TMEPexXOKy Ha MpUeM — Taa-TU-Taa). OITOT
PaZMOMENOMYHBIA KOJI CAMOCTOSITENILHO TIEPEBENUTE B KOJIOBbIE KOMOWHAIIMM TOYEK W THUPE, TIOMHS, YTO
TOYKE COOTBETCTBYET PaJHOMENO/INs TH, @ TUPE — Taa.

B mnepenaBaeMbIX W TPUHHMAaeMBIX COOOIIEHHSX OyayT BCTpeuaThcs, KOHEYHO, W IUQPBI, TOITOMY
HENUIIHE OyJeT U3yYuTh UX 0 APYTOW, PUBOJUMOI 3/lech TabiHIle.

KoneuHo, KHOIIKa OT 3BOHKa — HaubOoJiee MPOCTOi mpoToTUIl Telerpadroro kitoya. Eciu ke Bam yaacr-
csl TIPUOOPECTH HACTOSIIMKA KIIOY, TIOAKIIOYUTE €ro MPOBOTHHUKH K JIO0OH M3 MPHUCTABOK MapalieibHO
KOHTAaKTaM KHONKH (MM BMECTO Hee, KaK 3TO MpEeAsiarajoch B MEPBOM TeHepaTtope-lpHcTaBke). MOKHO,
KOHEYHO, YCTAHOBUTH JUISL KIFOYa JOTIOJHUTENBHBIN pa3beM Ha KOPIyce MPHUCTABKH — 3TO TO3BOIUT
MOJIb30BATHCS TMOO0 KHOIKOM, JTHOO KITFOYOM.

TenerpadHblii KITIOY MPH JKETAaHAN W3TOTOBUTH JIOBOJILHO MpocTo. Ero ycrpolicTBo mokazano Ha puc. 93.
U3 ¢paneps Tommumbol 4 — 5 MM BeimunHTe ocHoBanue 1 pazmepom 60x120 MM, a U3 JOCKH TONIIUHON 8 —
10 MM BBIpEKBTE pblyar 7. YCTaHOBUTE HAa OCHOBaHMH (IPHUMEPHO B CEpeaMHE) METauTHuecKue yronku 21
HA TAKOM PACCTOSIHUM JPYT OT Jpyra, 4ToObl MeXay HUMH CBOOOAHO BXxoami peryar. [IpocBepnute B
OCHOBAHUH TPU OTBEPCTHSI MOJ] BUHTHI € pe3b0oit M4 (muamerp orBepctus 4,5 Mm). [[Ba OTBEpPCTHSI JOIKHBI
pacronaraTbcs Mo JIMHUH, IPOBEACHHOW TOYHO MOCPEIUHE MEXKIY YIOJIKAMH, & TPEThEe MOXKET ObITh OJIIKE K
Kparo v UQpPBI, TO3TOMY HEITUIIHE OYJeT U3yYUTh UX 10 IPYTOH, MPUBOIUMOI 3/1eCh TabIHIIE.

KoHeuHo, KHOIKa OT 3BOHKAa — HauboJiee MPOCTOi mpoToTUIl Tenerpaduoro kitoya. Eciu ke Bam yaacr-
csl TIPUOOPECTH HACTOSIIMKA KIIOY, TOAKIIOYUTE €ro MPOBOTHHUKH K JIOOOH M3 MPHUCTABOK MapalieibHO
KOHTAaKTaM KHONKH (MM BMECTO Hee, KaK 3TO MpEeAsarajoch B MEPBOM TeHepaTope-lpHcTaBke). MOKHO,
KOHEYHO, YCTAHOBUTH JUISL KIFOYa JONOJHUTENBHBIH pa3beM Ha KOPIyce MPHUCTABKA — 3TO TO3BOIUT
MOJIB30BATHCS TMOO0 KHOIKOM, JTHOO KITFOUOM.
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K eenepamopy
Puc. 93. YcTponcTBO TenerpacgHoOro Kno4a

TenerpadHbIi KITFOY MPH JKEITAHUK M3TOTOBUTH AOBOJILHO MpocTo. Ero ycrpoiicTBo mokazaHo Ha puc. 93.
W3 ¢panepsr Tommuuoi 4 — 5 MM BeimmiuTe ocHoBaHue 1 pazmepom 60X120 MM, a U3 10CKH TONIIMHON 8
— 10 MM BbIpeXbTe pbluar /. YCTaHOBHTE Ha OCHOBaHUH (MIPUMEPHO B CEPEAMHE) METAITMYCCKHE YT OIKU
21 Ha TakOM pPacCTOSHHUHU IPYT OT JIpyra, 4ToObl MEKIy HUMH CBOOOIHO BXOIWI pbiyar. IIpocBepiure B
OCHOBAaHHHU TPH OTBEPCTHS IO BHHTHI ¢ pe3bboit M4 (muamerp orBepctus 4,5 Mmm). JBa 0TBepCTHS AOMKHBI
pacronarathCcs 10 JUHUH, TIPOBEICHHON TOYHO MOCPEANHE MKy YIOIKaMH, a TPEThe MOXKET ObITh OJIMKE K
Kpato ocHOoBaHHs. [IporycTuTe CHU3Y Yepe3 OTBepCcTHs BUHTHI 16 a 23 1 3akpenuTe ux CBepXy rakamu 17 u
2. He 3a0ynpTe MeXAy raiikodl U OCHOBAaHUEM IPOJOKUTh KOHTAKTHBIN senecTok 18. BUHTHI BO3bMHTE
TaKOH JJIMHBI, YTOOBI KOHIIBI UX BBICTYIIAJIM HaJl IOBEPXHOCThIO OCHOBaHMs Ha 5 — 7 mMm. [Ipu Oomblieit
JUTHHE BUHTOB CTOYMTE UX KOHIIBI (IIOCIIe KPEIUICH!sI) HAMMIBHIKOM. B ocTaBiieecs: OTBEpCTHE MPOIMTYCTHTE
BHHT 19, mpeaBapuTeIbHO HAJIEB HA HEr0 KOHTAKTHBIH JenecTok 20, U 3aKpernuTe ero CHU3y raiikoi. 1ot
BHHT JOJKEH OBITH €II¢ KOPOUE ¥ BBICTYINATh CHU3Y Ha 3 — 4 MM.

-

Puc. 93. YcTponcTBO TenerpacgHoOro Kno4a

3areM yCcTaHOBHTE pblYar 7/ MEXIy yroJKaMd M MPOIMYCTHTE Yepe3 OTBEPCTHUS B YrOKaxX M pbluare BUHT
22, HO HE 3aKperuistiTe ero. HakoHss peluar Brepea ¥ Ha3al, HAMEThTE Ha HEM CHU3Y MECTa OTBEPCTHI —



OHU JIOJDKHBI OBITH TOYHO MPOTHB BUHTOB 16 w 23. CHUMHTE pbluar, MpOCBEPIHTE B HEM OTBEPCTHUS U
BCTaBbTE B OJIHO M3 HUX BUHT 14, HajeHbTe Ha BUHT JienecTok 10 u 3akpenuTe BUHT Taiikoir 11. B apyroe
OTBEPCTHE BCTABbTE CBEPXY BUHT 6 ¢ HABMHYCHHOHN TalKo# 5, a cHU3Y phluara 3aKpenure BUHT Tailkon 3.

Tenepb MOKHO 3a(pUKCHPOBATH PhIUAT MEXK/Y YTOJIKaMH, IPOITYCTHB Yepe3 OCEBOE OTBEPCTHE BUHT 22 H
3aKpenuB ero raiikoi 8. A 4toObl mpH padoTe KIroua raika HaJe)XHO yIepKHBajach, HABUHTHTE BTOPYIO
raiiky 9 (ee eme Ha3pIBAIOT KOHTpraiikoi). [lokaunBast pelyar Brepen-Hasaj, Bbl CMOXKETE OMPEISTUTh 3a30D
Mexkay BuHTamMu 14 u 16. J{nst HopManbHOH paOOTHI KITFO4a OH JIOJDKEH ObITh 2 — 3 MM. BriOupatot 3a30p
BUHTOM 6, KOTOPBIH MOXXHO BBUHYMBATH HJIM BHIBUHUMBATH, U3MEHSISI PACCTOSHIE MEKy HUIM M BUHTOM 23.
UroOBl B MICXOAHOM COCTOSIHUM MEXKIY BUHTaMH Bcerja ObLT 3a30p, TO €CTh MEpPEAHss YacTh pbluara Oblia
MPHIIOJHATA, TIPUKPEMUTE K phlUary c3aau npyxuny 4. J[is sToro 10craTo4Ho BOUTH B phlYar U OCHOBaHHE
HeOOMbIIINE TBO3IUKHI HITH BBEPHYTD HIYPYIIHl U HATSHYTh MEKy HUMH NPYKHHY.

Cuiy HaTshkeHUs ToAOEpUTe SKCIEPUMEHTANTBHO PACTSHKEHHEM WITH CoKaTHeM MpyxuHbL. Jlobeiitecs,
9TOOBI PHIYAT HAKIOHSUICS MPH HAXKATHH HAa HETO C HEOOIBIINM YCHITHEM.

Cnepenu mpukpenute K peryary mypynoMm 13 pydky 12 (MOXKHO HCIONB30BaTh, HANPUMEpP, PYYKY OT
pamronpHEeMHUKa), a CHH3y K OCHOBaHHMI0O — ctoiiku 15 (mypymamu 24). B kadectBe CTOCK ym00HO
WCIIOJIb30BaTh MJIACTMACCOBBIE KOJIAYKH OT TFOOMKOB C 3yOHOM MacTOM.

Mexny nenectkamu 10 n 20 mpumnasiite mepeMbldKy M3 MHOTOXHIBHOTO MOHTaXXHOro mpopoga. K
nerectkam 20 u 18 npunasiiTe NPOBOAHUKY B H3OJISAIUN — UMHU KITFOU COSTUHSIETCS C TEHEPATOPOM.

Kak paborate Ha 3TOM KItOoYe, BBl yXe, HaBepHoe, Aoraaanuch. Haxumas Ha pydky 12, omyckaere
peyar, nobuBasch kacanuss BUHTOB 14 m 16. [lpm 3ToM 3amMbIkaercsl Ienb NHTaHUS TEHEpaTopa, U B
TOJIOBHBIX Teedonax (nan aDOHEHTCKOM IPOMKOTOBOPHUTEINE) pa3aaeTcs 3BYK.

Pasyunr ¢ npy3psimu TenerpadHyro a30yKy, MOXKETE YCTpauBaTh CBOCOOpa3HbIC COPEBHOBAaHHUS IIO
nepenave ¥ nNpueMy paauorpamM. B aToM ciiydae cocTaBisieTcss KOHTPOJIbHBIN TEKCT, OJMH M3 YUYACTHUKOB
nepenaer ero, a Apyroi npuanmaet. [lobexxaaer TOT, KTO clienaeT MeHbIlee YHCIO0 OMMOOK.

Ecnu mepBble maru mo u3y4eHuto tenerpadHoi a30yKH OKaKyTCsl yJauyHBIMU M BBl 3aXOTUTE OBIQJICTh
MpHeMaMH CKOPOCTHOM TIepeqadd W TpHeMa CHUTHAJIOB, O00s3aTeNbHO 3alUIINTECh B  KPYXKOK
paauorenerpagucToB WM pajMOCIOPTCMEHOB B JloME MHOHEPOB WM PAaTUOTEXHUYECKOM IIKOIE
JOCAA®D.

<MASSYOK»

Tak MOXKHO Ha3BaTh ATy MPOCTYIO CaMOJIENKY Ha ABYX TpaH3uctopax (puc. 94). OHu COeAUHEHBI MEXKITY
co0oi Tak, 4TO 00pa3ylOT reHepaTop CBETOBBIX BCIBIIICK, M jJamMnodkd H1, H2, BKIIOYCHHBIC B IICMb
KOJUIEKTOpa TpaH3ucropa V2, momoOHO TaMaM HACTOSIIEro Maska, IEPHOJANICCKH 3KUTAI0TCSl M TaCHYT.
[IprueM YacTOTy ATHX BCIBIIIEK MOXHO H3MEHATH MOAOOPOM pPE3UCTOpa WM H3MEHEHHEM EMKOCTH
KOHJICHCATOPA.

Jlamnouku Bo3bMuTe Ha Hanpsbkenue 2,5 B unmm 3,5 B. Eciau namnouku Ha 3,5 B OyayT BCHBIXMBATh
HEJIOCTATOYHO SPKO, OCTaBbTE JIUIIIb OJHY U3 HUX. BMecTo Tpan3ucropa MII35A moxHO ycranoButh MI137,
MII37A, MII37b, MII38, a Bmecto MII42b6 — MII396, MI141. Konaencatop moxer ObiTh Tuna K50-6,
K50-12, DM, pesucrop — MJIT-0,5, 6arapest mutanus — ot kapmanHoro dponaps (3336J1).
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Puc. 94. Cxema «masiyka»

Bce neramu cMouTHpYyiiTe Ha maate (puc. 95). J[iist JaMir mpoCBepIInTeE B IIaTe OTBEPCTHS U BBUHTHTE HX
TakK, 4TOObl CTCK/ISIHHBbIC OaJlJIOHBI HAXOAWIHCH CHApyXd. [IpM MOHTake MPOBOJHMKU K LIEHTPaIbHOMY



KOHTAaKTy JIAMIIOYEK JIy4dlle MPUITaNBaTh, & HAPE3HBIC YACTH LOKOJS COCIUHATH JYXKEHBIM IPOBOJHUKOM,
3aKpy4CHHBIM 110 Hape3ke (U1 HaJKHOCTH MOXKETE TPHUIAsATh IPOBOJHUK K IIOKOJISIM).

B nmanpHelinieM 3TO YCTpPONMCTBO MOXXHO CMOHTHUPOBATh BHYTPH KOpIyca MOIEIM MaskKa WM
WCIOJIb30BaTh Ha HOBOTOJHEH €IKE — YCTAHOBUTH IJIATy C JIAMIIOYKAMH C33/Id KakKOH-HUOYAb MacKH,
9TOOBI TJ1a3a €€ CTAIN MHUTAIOIIUMH.
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Puc. 95. PacnonoxeHue getanen «mas4yka» Ha MOHTaXXHOW nnarte

HEPEKJ/IIOYATEJIb MAJIOI'ABAPUTHBIX I'MPJISAH/{

Bbl Bce, xoHeuHO, NrO0OBajMCh Ha HOBOTOJHUX €IIKaX TUPISHIAMH Pa3HOIBETHBIX JIAMII, KOTOpbHIE
MEPUOJMUESCKH BCIBIXHBAIOT M TacHYT. Jlemaer 3TO 3JEKTPOHHBIN MepexitouaTens TUpisHi. [logobHoe
yerpoiictBo (puc. 96) mas HeOONMBIIOW €T0YKM MOKeTe coOpaTh W BbL IIOHAmOOSTCS JBa MOIIHBIX
tpausucropa: 11213 wiu 11216 (moxuo 11201 — T1203), nBa konaeHcaTopa Oonbiioi emkoctd (mo 500
MK®), IBa MOCTOSHHBIX PE3UCTOpAa M HMCTOYHHK MHUTaHWs HampsokeHuem 15 — 18 B — ero MoxHO
COCTaBHTh, HAIPUMEP, U3 YETHIPEX MOCIICA0BATEIbHO COSAMHEHHBIX OaTapeit 3336J1.

Hamr nepexitoyarens THpISH] TPENCTaBIseT cOO00 TeHepaTop, TPaH3UCTOPBI KOTOPOrO MEPUO Y ECKH
OTKpBIBAIOTCS W 3akpbiBatorcs. Korma, Hanmpumep, OoTKpBIT Tpausuctop V1, rupnsana u3 gamn H1 — HS
OKa3bIBACTCsl TIOAKIIOYCHHON Yepe3 Hero K MCTOUYHUKY MHUTaHUsS. 3aTeM 3TOT TPaH3UCTOP 3aKphIBAeTCs, HO
OTKphIBaeTcs V2 — 3axuraerca rupisHaa u3 jamn H6 — H10, a mpensiayinas rupisHaa TacHET.
[TpomomKUTENFHOCTh TOPEHHS KaXKI0H TUPISHABI 3aBUCHT OT €MKOCTH KOHJIEHCATOPOB M COIPOTHBIICHUS
PE3HCTOPOB.

Konpaencatops! tuna K50-6, pesucroper — -MJIT-0,5, namnouku Ha Hanpspkenue 3,5 B u Tok 0,26 A.
Brikitogarens nmuTaHus 1000 KOHCTPYKIMH, HarpumMep, Tym6mnep TB2-1.

Ha mnate u3 M30MSIMOHHOrO Marepuasia pa3MeCTUTe OCHOBHbIC Heranu mnepekimwouatens (puc. 97):
TPaH3UCTOPBI, PE3UCTOPBI, KOHACHCATOPHI. [10/ «IILIANKI» TPaH3UCTOPOB BHIPSKBTE B IJIATE OTBEPCTHS, a
KOpIyC KaXXJO0T0 TPaH3UCTOpa MPUKPENHTE K TUIaTe BUHTAMHU. JJICKTPOIMTHUECKHE KOHJCHCATOPhI pa3Mec-
TUTE WIKa» M MPUIASHTE UX BBIBOJIBI (COOTIOaiiTe MOISIPHOCTH!) K MOHTAXKHBIM IITHIBKAM.

[Monbepure Kopmyc Iuisi MepekIrouaTeNsi U IMOMECTHTE BHYTPHU HEro IUIaTy C ACTalsiMH U UCTOYHHK
NUTaHus. BpIKITIOYaTenh ycTaHOBUTE HAa BepXHEH mNaHenw Kopryca. Jlammbl THpISHA, COCIMHEHHBIS
MOCIIEIOBATEIbHO, MOJKIIOUUTE K MEPEKITIoYaTeNi0 TpeMsi MPOBOAHMKaMU (OAMH — OO, ABa — OT
KOJIUIEKTOPOB TPAaH3MCTOPOB) umnHoi He 6Gomee 0,5 M. UToOBl Ha TMPOBOAHUKAX OBIIIO BO3MOYKHO MEHBIIEE
najieHue HaMpsOKeHUs, JUAMETpP WX MEIHBIX KU JoibkeH Obith He meHee 0,5 mm. mpmsaamy w3 mamn
MOBECHTE Ha €JIKY TOJBKO IOCIIE TPOBEPKU PAOOTHI TIEPEKITIOUATEIS.

[IpomomkxuTensHOCTh paboThl MCTOYHHWKA IMUTAHUS, cocTaBieHHoro u3 Oarapeit 3336JI, orpanmueHa
MPUMEPHO JIBYMs YacaMH, MMOTOMY OCTaBIISHTE TUPJISIHLYy BKIIOUCHHOW HeHanonro. Ecin ke BBl 3aX0TUTE
MOJIb30BATHCS MEPEKITI0YaTENIeM YacTO U B TEUCHUE MPOJOIKUTEIBHOTO BPEMEHH, COOEPUTE BHIPSIMHUTEID U
MUTAWTE JaMIlbl OT Hero. BhIXoJHOE HampspKeHHWE BBIMPSIMUTENS MoxeT ObiTh 12 — 20 B mpwm
MaKcuMajabHOM Toke Harpy3ku 10 0,3 A. 31ech MOXKET OBITh MCIIOIB30BaH, HAIIPUMEP, CTA0MIN3UPOBAHHBIH
BBITIPSIMHTENH OT 3JIEKTPOPOHA HITH BBIIPSMHUTEIb, O KOTOPOM OyJIeT paccKka3aHo MO3Ke.
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Puc. 96. Cxema nepekntoyatens manorabapuTtHbIX rMpnsiHA
Puc. 97. PacnonoxeHue pgetanen manorabapuTHOro nepekrioyvatensa rupnsHg Ha MOHTaXXHOW

nnarte

SJIEKTPOHHBIN CTOPOXK

DJICKTPOHMKA MOXET CTaTh XOPOIIMM IIOMOIIHUKOM JIJIS OXpaHbl IOMEIICHHS WU KaKOH-HUOYIb
TEPPUTOPHH, HAIIPUMEpP, JAYHOrO ydacTKa WJIM cajaa. s 3Toro JA0CTaTOYHO MPOTAHYTH BOKPYT y4acTKa
TOHKHH Menublid mpoBo (muamerpom 0,15 — 0,2 MM), 3aMacKMPOBATh €ro M MOAKIIOUNTE K 3JIEKTPOHHOMY
curHanusaTopy. Kak ToJNbKO mpoBox 00OpBYT, CpabOTAeT CUTHAIM3ATOP U W3BECTHUT O MPOHHMKHOBCHHM Ha
TEPPUTOPHIO TIOCTOPOHHETO.
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Puc. 98. Cxema 3neKTPOHHOro CTOpOXa C 3NIEKTPUYECKUM 3BOHKOM

CxeMma OJIHOTO U3 CTOPOXKEBBIX YCTPOICTB NpuBeeHa Ha puc. 98. OHo coOpaHO Ha IBYX TPaH3UCTOPax M
npezcTaBisieT co00l yCHIIMTENb MOCTOSIHHOTO ToKa. [loka oXpaHHBIH MpOBOA Ied, TOK or Oarapen GB1
nporekaer yepes3 Hero u pesucrop R1. ITockonbky conpoTuBiIeHHE IPOBOAA HE3HAUUTEIBHOE, HAIIPSHKEHUE
Ha 0a3ax TPaH3UCTOPOB MaJio U OHM 3aKphIThl. CTOMT 000PBATh MPOBOJI, KaK TOK OT OaTtapen Mmoreder yepes
pesucrop R1 n 6a3oBbIe LeN TPAH3UCTOPOB. DTOT TOK YCUIIMBACTCSI 0OOMMH TPaH3HCTOPAMH, U yXKe uepe3



KOJIJISKTOPHYIO LIeNb TpaH3ucTopa V2 MOoTeueT TOK, JOCTATOUHBIH [T Pab0Thl 3JISKTPUIECKOro 380HKa B1l.

Puc. 99. MoHTaXHas nnara «CTOpOXa». a — pa3melleHMe petanen; 6 — BHeELWHUA BuUA
CMOHTUpPOBaHHOM NAaTbl

[MuTaercs 37eKTPOHHBIA CTOPOXK OT OAHOW Oarapen Hampspbkenuem 4,5 B. Ha Bpems, xorma cTopox
HYXEH, TUTaHKUE TIO/Ial0T Yepe3 BhIKIoYaTens .

Tpansucropsl BozpMuTe THa MI139 — MII42 ¢ nr00biM OYKBEHHBIM MHISKCOM M BO3MOXKHO OOJIBIINM
KO3(UIIMEHTOM Iepeayl TOoKa. DTO HYXHO IS TOro, 4roObl pesuctop R1 MOXHO OBLIO MOCTAaBUTH
BO3MOXKHO OOJBIIEr0 COMPOTUBIICHUS, TOrIa OaTapes MUTaHUsA OyJIeT Pacxoa0BaThes 0ojiee SKOHOMHO U €€
XBATUT HAJOIT0. 3BOHOK JIY4YIIE BCErO HCIONB30BATh OT AJIEKTPOKOHCTPYKTOpPa, HO TOAOHAET M 00O
Ipyroi, padoTaromumii ot Hanpsbkerus 3 — 3,5 B. XKenatenbHo, 4TOOBI €r0 CONPOTHUBIICHHE OBIJIO BO3MOYKHO
OOJIBIIMM BO M30EKaHME IIeperpeBa TpaH3ucTopa V2 mpu JUIMTEIBHOM pabdoTe 3BOHKA.

Heranu cTopoxa pa3mectute Ha tuiate (puc. 99) u3 U30IAMMOHHOr0 Matepraina. HUKakuX MOHTaXHBIX
MIMAJIEK He TTOHAI00UTCS, TOCKONBKY JieTaield HEeMHOT'O U BBIBOJIBI TPAH3UCTOPOB M PE3UCTOpPA JIOCTATOYHO
MOJIasATh K KOHTAKTaM BBIKIIIOUATENS M Pa3beMOB. batapero mpukpenuTe K miaTe MeTaTHuecKoi CKOOOi.

MoHTa)kHasl 1iaTa CIlyKUT OJHOBPEMEHHO JIMIIEBOW MAHENIbI0 KOPITyca, MOITOMY OCTaeTcsi U3rOTOBUTH
KopoOKy BbicoTOM 30 — 35 MM M yCTaHOBHTDH Ha HEH IUIATY.

HanaxxuBanue «cropoxa» 3axiodaercs B 0ojee TOUHOM 1OI00pe COMPOTHBRIICHUS pe3nucTopa. BpemenHo
BMECTO HEr0 CIIEAYET BMAATh B KOHCTPYKIIHIO IICTIOYKY M3 MOCIEIOBATEIBHO COCTMHEHHBIX MOCTOSIHHOTO
pesucropa conpoTuBieHueM 4,7 kOM U mepeMeHHOro conpotuBiicHueM 68 kOM. YCTaHOBUB HauOOJIbIICE
CONIPOTHBIICHWE TIEPEMEHHOTO PE3HCTOpa, TNOAKIIOYHTE K pasdbeMy X2 DIIEKTPO3BOHOK W IOAalTe
BBIKJIIOYATeNIeM nuTanue. [lepeMennaiite TBMKOK MEPEMEHHOT0 pE3UCTopa JI0 TeX MOop, MoKa He pa3faaxyTcs
Tpenu 3BOHKA. MI3MepbTe MOyYuBILIEECs COMPOTUBIEHUE U BHASUTE B JIEKTPOHHBIN «CTOPOYK>» MOCTOSHHBIN
pesuctop ¢ MeHbmM Ha 1 — 2 kOM comporuBieHrneM (Ha ciiydail oOecrieueHHs HaaeKHOHW pabOTHI



CTOpOYKa TIPH CHIKEHUH HANPsUKEHUs Oatapen).

Teneps MoXKeTe MPOBEPUTH PAbOTy YCTPOICTBa. BKIFOUMB €ro, BBl AOJKHBI Cpa3y K€ YCIBIIIATh 3BOHOK.
3aMKHUTE MMHLIETOM MM IPOBOJIOYHOM MepeMbIukoi rHe3naa XI — 3BOHOK mepecTaHeT padoTaTh. 3aMepbTe
B 9TOM COCTOSIHUU OOIIMH TOK MOTPEOJICHHS, BBIKIIOYMB IIUTAHUE M MTPUKACASICh LIyIIaMH MUJUTHAMITEpMETpa
K BBIBOZIaM BBIKITIOUATENS (TEmEph «CTOPOK» OyIeT BKIIIOYEH Yepe3 MUUTHAMIIEPMETD), — OH JOJDKEH OBITH
MeHee 1 MA.

[MonkmounTte Kk pazbeMy Xl KOHIIbI TPOBOJA, MPOTSIHYTOIO IO OXPaHIEMOW TEPPUTOPUH, — 3BOHOK I10-
MPSKHEMY JO/DKEH Mo4aTh. ECIM OH 3BOHHT, NMPOBEPHTE COMPOTHUBICHHE MPOBOAA — OHO HE JOHKHO
npebiath 500 Om. Ecniu conmpoTuBieHne 0oblie, 3HaAUYUT, MPOBOJ HY)KHO 3aMEHUThH Ha 00Jiee TOJICTBIMH.
Hano ckasath, 4To AMaMeTp MPOBOAAa MOXKHO ONPENCIUTh 3apaHee. Ecnu IyiMHA MPOBOIKKM HE MPEBHIIIACT
300 M, mpoBoa MoxkHO B3sATh quamerpoM 0,12 — 0,15 mm. IMpu amune auauu 1o 500 M quamerp nposoaa
cnenyer ypenuuuthb 10 0,18 — 0,2 MM, a i nmunun miumHON 10 1000 M quamerp npoBoja Oepercs paBHBIM
0,23 — 0,25 mm.

«CTOpOXK» Pa3MECTUTE B TAKOM MECTE, YTOOBI MUTAHUE €r0 MOXHO OBIIIO OBICTPO BBIKITFOUHNTS.

&

Puc. 100. Cxema 31neKTpOHHOro CTopoXxa ¢ AMHAMUYEeCKOWN rofioBKOWM

Bornee skoHOMHYHO yCcTpoOicTBO, cxeMa KoToporo npuseneHa Ha puc. 100. B Hem oTcyTcTBYeT 3BOHOK —
€ro 3aMEHUJI 3BYKOBOW WMHIMKATOp, COCTOSUIMMA W3 TreHepaTropa M JWHAMUYECKON TonoBkU. B 3rToit
KOHCTPYKIIMHM TaKK€ HCIONB3YIOTCS JIBa TPAH3UCTOPa, HO BKIIOYEHBl OHHM HECKOJIbKO HWHave. Ha
TpansucTope V1 cobpaH 37eKTPOHHBIN KIf0Y (TO €CTh BBIKIIIOYATENh), a Ha V3 — 3BYyKOBOU TeHepaTop.
[oka mpoBOJ, MOAKIIOYEHHBIA K THE3/IaM po3eTku X1, mern, Tpan3uctop V1 OTKpHIT U Ha €ro KOJUIEKTOpe
OYEHb Majioe OTpUlaTebHOe (10 OTHOIICHHIO K AMHUTTEPY) HANpPSHKEHHE, HEMOCTATOYHOE JUTS OTKPhIBAHHSI
tpan3uctopa K3. [Ipu paspeiBe nmpoBona tpanzucrop V1 3akpoercs, HO 3aT0 OTKpoercs Tpan3ucrop V3 u
HauyHeT paboraTh COOpaHHBIM Ha HeM TreHepaTop. B muHamuyeckol TONOBKE MOSBUTCS 3BYK, XOPOIIO
CITBIIIMMBIIA Ha PACCTOSTHUH HECKOJIILKUX METPOB.

I'enepaTop He BBIKITIOYHUTCS IaXKe TOTja, KOTa LENOCTh MPOBOJIa BOCCTAHOBUTCS U TpaH3ucTtop V1 BHOBb
oTkpoercs. [IpoucxouT 3To MOTOMY, YTO B TEHEPATOPE CTOUT CBOCOOPA3HBIN ICTEKTOP-BBHIIPSIMUTEND Ha
muone V2 u anekrponutudeckom KoraeHcarope C1. Tpu nepBbIx ke KojebaHusX renepaTopa (To ecTh nmpu
MEePBBIX 3BYKOBBIX CUTHAJAX B FOJIOBKE) ATA IEMIOYKA BBIPA0ATHIBACT OTPUIIATEILHOE TOCTOSHHOE
HanpsbKeHue, ocrymnaromiee yepes pesucrop R5 Ha 6a3y Tpansucropa Y3 u yaepKuBarolee ero B
OTKPBITOM COCTOSIHUH. BBIKITIOUUTD TeHEpaToOp yaacTcs TONBKO KPATKOBPEMEHHBIM OTKITIOUCHHEM TUTAHUS.

Tpausuctopsl MOKHO B3sTh THa MII39 — MII42, nepbiit ( V1) momkeH ObITh ¢ K03 GUIIMEHTOM
nepenaun He MmeHee 20, a Bropoii (V3) — ne menee 50. Pesucropsr — MIJIT-0,5, konaencatop C1 — K50-6
i K50-12 (Mmoo OM), C2 — MBM, C3 mo6oro tuma. Junox moboit uz cepun 19 (J19A, 19B u T.1.).

TpanchopmaTop 71 BBIXOIHOH OT JIFOOOr0 MasorabapUTHOrO TPAH3UCTOPHOrO MpHEMHUKa (Hampumep,
or «Cenru»), AMHAMUYECKas roysioBka Toxke Jobas MmomiHocThio 0,05 — 0,5 Bt u comporuBiieHnem
3BYKOBOM KaTYIIKU MOCTOSHHOMY TOKYy 6 — 10 Om. Xopomwme pe3ynbTaThl MOMy4aroTcsi C TOJIOBKOM THUIIA
0.25I'[1-19, obmanaromieid mpu Maliblx rabapuTax IOCTATOYHOH IPOMKOCTBIO 3BYKA.

Brixmovarens nuranus S1 — tym6nep TB2-1, ucrounuk nuranus — Oatapes 3336J1.

OCHOBHBIE JI€Tald DJIEKTPOHHOrO CcTopoka pasmecture Ha tmrate (puc. 101). Kak 0OGBIYHO, BBIBOIBI
neraneil moanasiiTe K MOHTa)XXKHBIM IIMWJIBKAaM, PAcIONIOKEHHBIM Ha TUlaTe B MecTaX, 00O3HAYEHHBIX Ha
PHUCYHKE TOJICTHIMU TOUYKaMHu. TpaHchopMaTop MOXKHO MPUKIEUTH K TUIaTE, HO OH OyJIET XOPOIIO JepiKaThCs
U B Clyvae IMOJANaiKi ero BHIBOJOB K MOHTa)KHBIM IIIIJIBKAM C TIOMOIIBIO TOJCTBHIX MEIHBIX MPOBOTHUKOB.
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Puc. 101. MoHTaxHasi nnaTta 3JfeKTPOHHOrO CTOpoXa C JAWHAMU4YEeCKOM rONoOBKOW: a —
pacnonoxeHue aetaneun; 6 — BHeLWHUI BUO, CMOHTMPOBAHHOWM Nnatbl

Brikmtouatens TUTaHUS, BXOTHOM pa3beM M JUHAMHUYECKYIO TOJIOBKY YCTAHO BUTE Ha JIUIEBOM TAHETH
kopryca (puc. 102). Crenaiite 3Ty maHeNnb ChbeMHOM, a 6aTapero MUTAHKUS U IUIATy C JAeTalsIMH YCTaHOBUTE
Ha gHe Kopmyca. CoelWHEHHMS MEXKIy IUIATOM W OCTaAbHBIMH JeTalssMu (pa3beMoOM, BBIKIIOYATENIEM,
JUHAMAYIECKON TOJI0BKO#) BBITOTHIIOT MOHTAXHBIM ITPOBOJOM B XJIOPBHHUIOBON M3OJAIIMH TAaKOW JTHHBI,
YTOOBI JIMIIEBYIO IAHEIb MOXKHO OBLIO CHMMATh MNpPH MPOBEPKE M HaNaXUBaHMH. MOXKHO, KOHEUYHO,
MPUKPENUTH IJIATY K JMIICBOM MMaHEeNH, TO/Ia IIPOBO/Ia MOHAA00ATCS MEHBIICH JITHHBI.

Puc. 102. BHellHMi1 BUA, aNeKTPOHHOIO CTOPOXa C AMHaMU4YeCKOMN rofIOBKOM

HanaxuBanue «cTopoka» Ha4HUTE ¢ TE€HEpaTopa, He MOAKIouas Hu4dero K pozerke X1. [logaB mutanme



BhIKITIOUateneM Sl1, BBl cpa3y JO/DKHBI YCIBIIIATH 3BYK B JWHAMUYECKOW rosoBke. Eciam ero Her,
nornpoOyiTe YMEHBIIUTE conpoTuBieHue pesucropa R4. Ecnu 3Byka He Oyler U B 3TOM ciiyvae, U3MephTe
HanpsDKEHUE MEKIY SMUTTEpoM M 0a3oii Tpamsucropa K3 — ono momkHo ObITh okojio 0,3 B. Ilpu
OTCYTCTBHH HAIPSDKCHUsSI MPOBEPHTE MOHTAX, MPABHJIBHOCTb BKIIFOYEHHS IHOJA W BBIBOJOB IMEPBUYHOI
06MOTKH TpaHchopmaropa (He ImepenyTaH i CPEIHUH BEIBOI ¢ OJHUM U3 KpaiHux!).

JlobuBIIiCch paboThl TeHEpaTOpa, MPOBEPhTE ICHCTBHE MEPBOro Kackaaa — 3JIEKTPOHHOro Kito4a. [Ipu
3aMbIKaHUHU THe37 pasbema Xl HampspkeHHe Ha KOJUIEKTOope TpaH3ucTopa V1 OTHOCHTENhHO €ro SMHTTEepa
JIOJDKHO TaJaTh MOYTH 0 HYJs. B 3TOM ciiydae mpu KpaTKOBPEMEHHOM BBIKIFOYCHUH MUTaHHS (BBIKIHOYA-
tenem Sl1) 3ByK B JMHAMHYECKOH TOJOBKE JODKCH MpeKpamarhcs. ECIUM TpaH3UCTOP OTKpPBIBACTCS HE
MOJHOCTBIO M HAa €ro KOJUIGKTOPE COXpaHsSeTCs HAmpsHKeHHe, NOCTaTOYHOE Ui padoThl TeHepaTopa,
YMEHBIINTE CONpOTHBIIeHUE pe3uctopa R1.

[Tocne 3TOro MOXKHO MOAKIIOYUTH K THE3aM pa3beMa KOHI[BI TPOBOJA M IPOBEPUTH CTOPOKEBOE
YCTPOWCTBO, HAMpHUMEp, HA MTHOBEHHE OTKIIOYHMB OJMH M3 KOHIIOB OT T'He3/a. Y OCAMBIINCH B TOM, YTO
YCTPOWCTBO HMCIPABHO, YCTAHOBUTE €ro B YIOOHOM MECTE TOMEIICHHs. BKII0YaTh MHUTAHHE «CTOPOXKA»
HY)KHO TOJIBKO Ha TOT MEPHOJI, KOTIa TpeOyercsi oXpaHa MmoMenieH st (I TePPUTOPUN).

B HekoTOpBIX Cilydasix cCOBCeM He 00s3aTeNbHO MPOKJIaAbIBaTh MPOBOJ OXpaHbl. Beab CHrHAIM3aTOp 10
CyTH Jena cpabaThiBaeT MpH pa3MbIKaHUM THE31 pazbema. [103TOMy IOCTATOYHO TOAKIIOYHTH K HEMY
pOBOJA OT KOHTAKTOB, 3aMKHYTHIX, HAITPUMEp, TPU 3aKPBITOH IBEPH MOMEIICHUS MM BXOJHON KaJUTKE.
Torga npu OTKPHIBAHMM JIBEPH KOHTAKTHI PA30MKHYTCS M CTOPOXKEBOE YCTPOMCTBO HM3BECTHT 00 3TOM.
B03MOXHBI U Ipyrye BapUaHThI UCIOIB30BaHHS KOHCTPYKIIMU — BBIOPATh UX BBl MOJKETE CAMOCTOSITEIIBHO.

METPOHOM

Ecnu BBI 3aHMMaeTech My3BIKOH, TO BpSI JIK CMOXETe O0OMTHUCH 0e3 ATOro mpubopa — OH TTOMOXKET
BBIPA0OTaTh YyBCTBO PUTMA U M30aBUT OT BPEHOMN MPHBBIYKH

OTCTYKHBATh PUTM HOT'OH. MeTpOHOM HYXCH HC TOJBKO HAaYWHAIOIIHNM MY3BIKAaHTaM, €ro UCIIOJIL3YIOT
IIPY HACTPOMKE My3bIKaJIbHOIO MHCTPYMEHTA, IIOMOKET METPOHOM U BO BPEMsI PEIIETULIHNA CAMOAEATEIBHOIO
aHcamOJIsI.
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Puc. 103. Cxema MeTpOHOMa-NPUCTaBKU K aBOHEHTCKOMY FPOMKOrOBOPUTES IO
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Puc. 104. PacnonoxeHue geTtane MeTPOHOMa-NPUCTaBKU Ha MOHTaXHOW nnaTe




[No3HakomMuMcsl ¢ ABYMsI KOHCTPYKIUSIMH MeTpoHOMOB. [lepBasi coOpaHa Kak NpHCTaBKa K JHOOOMY
aboOHEHTCKOMY TpoMkoroBopurtemo. Cxema merpoHoma mpuBeneHa Ha puc. 103. 'pomkoroBopuTenb
MOJKIIIOYEeH 4epe3 pazbeM Xl K TeHepaTopy, cOOpaHHOMY Ha TpaH3UCTOpax pasHoOil CTpykTypsl. [lpm
BKJIFOUCHUH THTaHus (BbIKIIOUaTeneM S1) reHepaTtop HaAYMHACT BIPAOATHIBATH OPOCKH TOKa (MX HA3bIBAIOT
UMITYJIbCAMH), TIOCTYIAIONINE B TPOMKOTroBOpHUTenb. OHU MPeoOpa3ytoTCsi TPOMKOTOBOPHUTENIEM B IIETYKH.
YacToTy MIETYKOB MOXKHO PEryiIupoBaTh nepeMeHHbM pesuctopom R2 mpumepno ot 30 — 40 no 200 —
250 B munyTy. [Ipudem, yeM OirKke TBMKOK PE3UCTOpa K KpallHEMY JICBOMY TI0 CXEME BBIBOAY, TEM Pexke
cllenyIoT menyky. HanbonpInas 4acToTa memykoB OyeT B KpaliHeM MPaBOM MOJIOKEHHH JBIKKA.

B kasectBe V1 MOXHO TpPUMEHHTH YKa3aHHBIH Ha cxeme Ttpansucrop MII38BA wumu apyroit
MAaJIOMOIIHBIH TPaH3UCTOp CTPYKTYphl N-p-n (Hanpumep, MII36A, MII375, MII38) ¢ koadduimeHTom
nepenavyn Toka He MeHee 35, a B kauecTtBe V2 — Ttpan3ucrop cepun MII39 — MII42 ¢ koaddunmentom
nepenaun Toka He MeHee 45. [locrosiHubie pesuctopel — MIJIT-0,5, nepemennsiit — CII-1 wm apyroit,
koHnencarop — OM, K50-6, K50-12. Mcrounnk nutanust — Oatapes «KpoHa», HO 3HAUUTEIHHO OONbIIast
MPOJOJDKUATENILHOCTE paboThl Oyaer ¢ aByms Oatapesmu 3336J1, coenqMHEHHBIMU IOCIEIOBATEIBHO. BbI-
KITfo4aTens nutanus — tTymonep TB2-1.

OTH IeTany pa3MecTUTe Ha MOHTaKHOH Tiate, moka3zanHoi Ha puc. 104. Batapero 3akpenuTe CKOOKOM 13
KECTH, & MOHT)KHBIE INITHIILKH YKOPOTUTE CHHU3Y TUIATHI KyCauKaMU WM M30THHUTE UX M MPHKMHUTE K IJIaTe.
Camy 1miaty, CyKalllyl0 JIHIICBOM IaHENbI0 KOHCTPYKLUH, MOpUKpenuTe K Kopmycy (puc. 105),
W3TOTOBJICHHOMY, HampuMmep, U3 TOHKOW ¢anepbl. YTOObI MPUKPHITH MOHTAXXHBIE IIIIBKH, HAJIOXKHUTE Ha
TUIaTy CBEPXY MOJOCKY TAKHX YK€ Pa3MEpOB, BHIPE3aHHYIO M3 TOHKOTO IBETHOTO OPTaHUYECKOT0 CTEKIIa M
JIeKOpaTUBHOI Oymaru (Hanpumep, 6apxaTHOW OyMaru, UCTIOIb3yeMOl Ha ypoKax Tpy/a).

- = m— e

Puc. 105. BHewHU BUA MeTPOHOMa-NpUCTaBKN

K ocu pesucropa nmpukpenute pyuky, a MpoOTUB PUCKU WM METKM Ha HEel HaHECHTE Ha JIMLEBYIO NaHETb
KAy, Ha KOTOPOil B AajbHENIIeM OTMETUTE 3HAUEeHHUS 4acTOT yJIapoB METPOHOMA.

B npunnmmne MerpoHoM He HYXJIaeTcs B HaJaXMBaHWM M HauuHaeT paborath cpasy. Ho moxer
CIyYUThCSl HENPEABHCHHOE, M HUKAKMX IIETYKOB U3 aOOHEHTCKOrO IPOMKOTOBOpHTEIS He pazaactes. Kak
ObiTh? CHauanma o0s3aTeIbHO yOemUTeCh, YTO PETYIATOP TPOMKOTOBOPHUTEINST CTOUT B TOJOXKECHHH
HaMOOIbINCH TPOMKOCTH (KpaliHee MO 4acoBOW CTPENKE MOMIOKEHUE PYYKU €ro MEepeMEHHOr0 pe3nucropa).
3areM TMOAKIIOYHTE K BBIBOJAM OMHTTEpPA U KOJUIEKTOpa TpaH3UCTOpa V2 IIynbl BOJIBTMETPAa M U3MEphTE
HaNpsDKEHUE — OHO JO0JDKHO OBITh HEMHOT'O MEHBIIIE HANPSDKEHHS NMUTAHUS. Y CTAaHOBUTE BPEMEHHO BMECTO
noctosiHHOTrO pesucropa R3 mepemennsiii conporuBieHuem 10 kOM U, Bpaimasi ero IBHXKOK, CICIHUTE 32
MOKa3aHUsMH BOJIbTMETpa. [Ipy yMEHbIIEHHN CONMPOTHBIICHHS PE3NUCTOpa HamNpshKeHUe OyeT YMEHbIIAThCS
Y HACTYIHUT MOMEHT, KOT/Ia B TPOMKOT'OBOPUTEIIE MOCBIIATCS IIETYKH.

[MonbGepure Takoe MONOXKEHHE JBHXKKA PE3UCTOpPA, YTOOBI TPOMKOCTH 3BY4YaHHsS MeETpOHOMa Oblia
MaKCHUMaJIbHOW, HO YTOOBI B TO JK€ BpeMs METPOHOM paboTan yCTOWYMBO TPU BpAICHUW JBHIKKA
nepemMeHHoro pesucropa R2 u3 ogHOro KpaitHero monokeHus B japyroe. JJoOMBIIMCH 3TOro, M3MeEphTe
MOJTyYMBIIIEECS CONPOTUBIICHHUE JOMOMHUTEFHOIO IEPEMEHHOr0 PEe3rCTopa 1 BIasiTe B IUIATy MOCTOSHHBIN
pe3uctop R3 ¢ TakuM ke CONPOTHUBIICHUEM.

Bepositen u Takoll ciydaid, Korja HalpsDKEHHE MEKIY DMHTTEPOM M KOJUIEKTOPOM TpaH3ucropa V2
Oy/lieT paBHO HANpsDKCHHWIO MUTAHWS M HE M3MEHUTCS NMpPHU W3MEHEHHH CONPOTHBICHHUs pe3uctopa R3.
Haubonee BeposTHas NMpUYMHA STOrO0 — HEMPABWIBHOE BKIIOYEHHE BBIBOJOB TpaH3ucropa V1 wim
HEMPaBUIIbHOE BKITIOYCHUE CAMUX TPAH3UCTOPOB (IIeperyTaHbl MECTaMH).

[locne yctpaHeHUsT HEMCHPABHOCTH W TOAOOpa peXMMa padoThl TpaH3WCTOpa V2 MpoBEphTE YacTOTHI



yaapoB MerpoHoma. CHaualla yCTaHOBUTE JBIDKOK IIEpeMEHHOro pesucropa R2 B mpaBoe mo cxeme
MOJIOKEHUE M C TIOMOIINBIO CeKyHmoMepa (MM HapydHBIX 4YacOB C IICHTPAIbHOW CEKYHIHOW CTPEITKOM)
MOJICYNTANTE YMCIIO MIETYKOB, pa3JarolIuxcsi B aOOHEHTCKOM TPOMKOTOBOpUTENE 3a MHUHYTY. Ecim sta
mugppa papna 200 — 250, Huyero penath HE HY)XHO. B NpOTHBHOM ciydae TpUAETCS MON00paTh
conpotuBieHue pesucropa R1. B npyrom kpaiiHem NONOKEHUM JBUXKA IMEPEMEHHOTO Pe3nCcTopa 4acToTa
nierykoB-ynapoB nomwkHa ObiTh 30 — 40 B mMunyTy. [Ipn Gonbliiem 3HaYCHUM €AMHCTBEHHBIH BBIXOI —
3aMEHHTh TIEPEMEHHBIN PE3UCTOP IPYTUM, C OOIBIIUM COITPOTHBIICHHEM.

3aKOHYMB BCE PETYIMPOBKH, MOKHO MPOTrpajydpoBaTh HIKaly MepeMeHHoro pesucrtopa. Caenatb 3TO
HETPYJAHO C TIOMOLIbIO CEKYHIOMEpa, H3Mepsis YacTOTy YIapoB B Pa3IHUYHBIX TONOKEHHSX PYUYKH
pesucropa. JlocTtaTOuHO HaHECTH HeCKONbKo 3HaueHui, Hanpumep: 30, 50, 75, 100, 150, 200.

Bo3MokHO, BaM TIOKa)eTCsl HENOCTATOYHOW TPOMKOCTh IINEITYKOB 3TOrO METPOHOMA, M, YTOOBI
MOJIb30BAThCS UM B OOINBIIOW ayauTOpWH, BBl 3aXOTHUTE MOBBICHTH ee. Hambornee mpocroil cmocod —
WCIIOJIb30BaTh B METPOHOME HEMOCPENCTBEHHO JWHAMHYECKYIO TOJOBKY TIpoMKorosoputeis. I[IpaBaa,
MPHJETCS HEMHOT'O 10paboTaTh IPOMKOTOBOPHTEIh, HO C 3TUM BBI BIIOJIHE CITPABUTECH.

OTkpoliTe 3aHIOI0 KAPTOHHYIO KPBIIIKY TPOMKOTOBOPHTENSI M TPUTIAsiiTe K BEIBOJAAM TOJIOBKH OTPE3KH
MOHT@)KHOT'O ITPOBO/IA [UTMHOM MPHUMEPHO MO MoJIMeTpa (BBIBOABI BTOPUYHON 0OOMOTKH TpaHc(opmaTopa OT
TOJIOBKH HE OTIIAanuBaMTe).
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Puc. 106. Cxema MeTpoHOMa ¢ AMHAMUYECKOMN FONOBKOM OT aDOHEHTCKOro rpoOMKOroBopuTens
Puc. 107. Cxema MeTpoHOMa ¢ ManorabapuMTHoOM AMHAMMU4YECKOWN rofIoOBKOWM

[IpomycTuTe OTpe3KkH Yepe3 OTBEPCTHE B KPBIIIKE U YCTAHOBUTE KPBIMIKY Ha MecTo. KOHIIBI mpoBOIOB
MOJICOSIMHUTE K BUJIKE — €€ BCTaBJISIOT B PO3ETKY HOBOH MPHCTABKU-METPOHOMA.

Cxema TIpUCTaBKM HECKOJIbKO W3MeHeHa (puc. 106) — u3 Hee ynalieHbl JBa pe3HCTOpa W 3aMEHEH
ANEKTPOIUTHYCCKUN KOHACHCATOP APYTUM, OONbIICH E€MKOCTH. YMEHBIICHO M HANpPsDKEHHE MUTAHUS —
TeHeph J0CTaTOYHO OAHOM Oartapen Ha 4,5 B. DT M3MeHEHHs BBI3BaHBI TEM, YTO CONPOTHUBJICHHE
JMHAMUYECKON TOJOBKM 3HAYMTEIHHO MEHBIIE CONPOTHBICHUS IEPBUYHONM OOMOTKM TpaHcdopmaropa
a0OHEHTCKOT0 TPOMKOT OBOPHTEIS.

Jyis MOHTa)ka jaeTajied MOXKHO BOCIIOJIb30BaThCs IUIATOM, MOKa3aHHOM Ha puc. 104, HO pa3mepsl ee
MPHJIETCS HECKOJIIKO M3MEHUTh — IMPUHA TUIATHI JOJDKHA OBITh 65 — 70 MM mipu Toii ke juHe. baTtapeto
nutanus (3336J]) Hamo yCTaHOBUTH Ha JHE KOPIIyca, VISl 4ero BBICOTY KopIyca yBelIu4uTh 10 45 — 50 mm.
B nmpuHIHIIE MOKHO HECKOIBKO YMEHBIINTE JIHHY miaTel (Ha 20 — 25 MM), a 3HaYMT, U JIHHY KOPITyca, U
TOT/Ia IPUCTAaBKa CTAHET MAIOradapUTHOM.

Ecnmn rpoMKoOCTh 3ByKa TMOKaXXeTCs 4Ype3MEpHOW, YMEHBIIMTh €€ MOXKHO BKIIOYEHHEM MEXIY
KOJUTeKTOpoM Tpan3zucropa V1 u 6a3oii V2 mocTossHHOTO pe3ucTopa ¢ HeOONbIIUM COPOTHBICHHEM — JI0
500 Om (3HaueHUE COMPOTHBIICHHUS PE3UCTOPA MOJOUPAIOT MO JKETAEMOH IPOMKOCTH).

W eme omHa KOHCTPYKIMS METPOHOMa — C MaJlora0apuTHOW JUHAMHMYCCKOW T'OJOBKOH — MOXKET
OKa3zaThCs mojie3Hod. OHa HMHTEpecHa TeM, YTO MMEET HeOOoNbllne radapuThl — KOPIYC ee M0 00beMy
MOYKHO CPaBHUTH C KAPMaHHBIM TPAaH3HCTOPHBIM MpPUEMHHUKOM. [la U Jeraneil B METpOHOME HEMHOTO (puc.
107).

[To cxeme MeTpOHOM MpeEACTaBISICT COOOM reHepaTop Ha OJJHOM TPAH3HCTOPE. 3BYK 3/1€Ch MOSBIISCTCS U3-
3a 00paTHOM CBS3M MEXKIY KOJUICKTOPHOH W 0a30BOH IEMsIMH, BO3HUKAOIICH Ojaromaps creluaibHOMY
BKJIFOUCHHIO BBIBOJIOB TEPBUYHON 0OMOTKH TpanchopmaTopa I1. OmHa mojoBrMHAa OOMOTKH (HMOKHSS 110
CXEeM€) HCIOJb3YeTCsl KaK KOJUICKTOpHAs Harpy3ka TpPaH3MCTOpa, a BTOpas — KaK HMCTOYHHMK CHTHAA,



moJlaBaeMoro Ha 0asy.

OnHOBpEeMEHHO TpaHCcHOpPMATOp SBJISETCS BBIXOJAHBIM, IOCKOJBKY K €ro BTOPHUYHON OOMOTKE
MOJIKJIOYeHa ronoBka Bl. 3Byk B TOMOBKE MOX0X Ha INEIYKH, YacTOTa HX 3aBHCHT OT EMKOCTH
koHaeHcaTopa C1 u obmiero conporupiieHus pesnctopoB R1 u R2. Uem Gosibilie HOMUHAIBI 3TUX JCTaICH,
TEM pexe MIeTYKH, U HA000pOT. Bbl, KOHEYHO, MOragaanch, 4To MepeMeHHbIM pesrctopoM R1 m3aMeHstoT
4acToTy mienykoB. Korma IBHXKOK pe3UCTOpa HAXOJHWTCS B BEPXHEM IO CXEME MOJOKEHHH, oOIee
COIPOTUBJICHHE 000UX PE3UCTOPOB MUHMMAJILHO U YacTOTa IIETYKOB Hanbosbinas — okoiio 300 B MUHYTY.
[Tpu ycraHOBKE IBMKKA B HUIKHEE TTOJIOKEHUE YACTOTA IETYKOB yMeHbInaercs 10 30 B MUHYTY.

Tpansucrop moxer 0biTh MITI395, MI140, MI140A, MI141, MI142A ¢ ko3¢ duimeHToM nepeaadn Toka
He wmenee 30. Ilocrosuubii pesucrop — MIJIT-0,5, nepemennbiit — CII-1, 3aeKTpOIUTHYSCKUI
koHaeHcatop — OM, K50-6 unu apyroro tuma emkocthio 10 Mx® Ha HamnpsikeHue He Hmwke 6 B. B
KauecTBe TpaHchopmaropa 74 HCIONB3YyeTCs BBIXOAHON TpaHC(hOpMATOp MPAKTHYECKH OT JIFDOOro Majio-
rabapuTHOrO TpaH3ucTopHoro mpuemunka («Cenra», «Cokom» u T.1.). JluHamuaeckas ronoska — 0.25I'1-
19 nnm mrobast gpyras ManorabapuTHas rojgoska MormHoctsio 0,1 — 0,5 Bt or kapManHOro nprueMunka (Mim
n3 Habopa I PaarnoOKOHCTPYHpOBaHus). Beikmouarens nutanus — Tymo6aep TB2-1, ucrounnk GBl1 —
Oarapest 3336J1.

Jleranu MeTpoHOMa HaI0 pa3MeCcTUTh Ha riare (puc. 108) u3 uzomsaimonHoro Marepuana. Jius moamaiku
BBIBOJIOB JI€TaJlicli Ha HEll yCTaHABIMBAIOT BCErO JBE MOHTAXHbIC MIMHIbKH. CHU3Y TUIAThl BBICTYIAIOIINE
KOHIIBI HITTHJICK 3aTHOAI0T M MPUKUMAIOT K riate. YToObl YKPEnUTh AMHAMUYECKYIO TOJIOBKY, TPOCBEPIIUTE
B IIJJaTE YETBIPE OTBEPCTHSA AMAMETPOM 3 MM, a HampoTuB aud¢ys3opa (Kak Bl 3HAETe, dTO OYMasKHBIH
«pyTIOp» TOJIOBKU) MPOPEKBTE B IuaTe oTBepcTre auamerpoM 50 mm. Eciin tuHamudeckas rojioBKa He THIA
0,25I'/1-19, nuameTp OTBEPCTHS MOXKET ObITh MHBIM. [101 OCh MEPEMEHHOI'0 PE3UCTOPa U METAJUIMYCCKYHO
Y4acTh KOPITyca BBIKITIOYATENSI TPOCBEPIIUTE B IJIATE OTBEPCTUS COOTBETCTBYIOIINX AUAMETPOB.

i)

Puc. 108. MoHTaxHasi nnata MeTPOHOMa C ManorabapuTHOM AUHAMM4YeCKOW TFONIOBKOW. a —
pacnonoxeHue getanen, 6 — BHELWWHWA BUA CMOHTUPOBaHHOW NnaTthbl



[ocnenoBaTenbHOCTh MOHTa)Xa OCOOOTO 3HAUCHUS HE HMMEET, HO IIydllle BCEro BHAuale CHEeNaTh
COCMHEHUS MEXKIY BBIKIIOYATETIEM M TIEPEMEHHBIM PE3UCTOPOM, MOANASATh IOCTOSHHBIH pPE3UCTOop,
MOCTAaBUTh HA IUIATY TpaHC(HOpPMATOp U MPHINAATh K BHIBOAAM ero BTopuyHoi oomoTku Toncteie (0,6 — 0,8
MM) MPOBOJHHUKH OT BBIBOJOB JMHAMUYECKOI T'OJOBKH, COSIUHHUTH TAKUM YK€ MPOBOJOM CPEIHHUI BBIBOJ
MEPBUYHON OOMOTKH C NMEPEMEHHBIM PE3UCTOPOM, MPHIASTh KOHIEHCATOP U TOJBKO MOCIE ATOr0 PacriasTh
BBIBOJIbI TPAH3UCTOPA.

[Tnaty ycranoBute B kopmyce (puc. 109) momxomsmx pazmepoB. CoBceM He 00513aTebHO MOJIb30BaThCS
IPU 3TOM BUHTaMH C raiikamu. [lnata Oymer HageKHO JIepiKAaThCs, €CIIU MPUKPEIUTDh €€ K JIUICBOI CTEHKE
KOpITyca raiikaMu KperIeH sl IEPEeMEHHOr0 pe3rcTopa U BeikimouaTens. Hanporus maddys3opa npopexbre B
JIMIIEBOI CTEHKE OTBEPCTHE M 3aKPOMTE €ro M3HYTPU IEKOPATHBHOW HEIUIOTHOW TKaHbI. CHApYKU MOKHO
3aKpBITh OTBEPCTUE JAEKOPATUBHOM PAMKOW MJIM IUIACTMACCOBOM peELIETKOM. baTapero nuTaHus NpUKpenure
K J1t000i M3 OOKOBBIX CTEHOK KOpIyca WIIM K ChbeMHOW 3ajaHel Kpbiike. COCTMHUTENbHBIC MPOBOAHUKH
Mexay Oarapeeld W IJIaTOW JODKHBI OBITh JOCTATOYHOM JUIMHBI U 005A3aTEIbHO MHOTOKHIIBHBIC (B
XJIOPBUHHJIOBON M30JISIIHH).

Ecnu y Bac ecth rOTOBBI KOPIYC OT KAPMAHHOTO TPUEMHHKA, MOYKHO TIOCTYUTh HHAYE. [[MHAMHUYECKYIO
TOJIOBKY MPUKPEIHUTE K €ro JIMIEBOH MaHenu, a Ha MOHTaXHOH riate (OHa, eCTECTBEHHO, OY/IEeT MEHBIINX
pa3MepoB) pa3MeCTUTE OCTABIIHECS JACTalH, KpoMe Oataper MUTaHHUS.

[TpoBepUB COOTBETCTBHE BCEX COCAMHEHHI CXEeMe, YCTAHOBHUTE IBIIKOK IMEPEMEHHOTO PE3UCTOpa B
MOJIOKEHUE HAMOOJbIIeH YacTOThl MISTYKOB M BKIOUMTE MUTAaHHE METpoHOMa. [loicumraiite, CKOJIBKO
pasnacres memykoB 3a MuHyTy. Ecnu 6onee 300, yBenmmubTe compoTuBiieHHe pesuctopa R2. [pu uwmcie
menukoB MeHee 200, yMEHBIINUTE CONPOTHBIICHUE 3TOTO PE3UCTOpa.
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Puc. 109. BHewHU1 BMA MeTPOHOMa € ManorabapuMTtHOM AMHaAMUYECKOWN rofIOBKOWM

3areM mepeMecTHTe ABIDKOK PE3MCTOpa B APYroe KpaiHee IMOJOKEHHE W BHOBB ITOACYMTAMTE YHCIIO
HISTYKOB 32 MUHYTY. Eciu oHo Oonee 40, yBenn4bTe eMKOCTh 3JICKTPUYECKOro KOHACHCATOpa, HAlpUMep,
MOJKJIIOUYCHHEM MNapaUleibHO eMy KOHJeHcaTopa eMKocThio 1 — 5 Mk® miM 3aMeHHTe KOHICHCATOP
JPYTUM, TaKO# e eMKOCTH, HO Oosiee OJIM3KOro rojia BeITycKa (CO BpeMEHEM eMKOCTh KOHCHCATOpa MOKET
YMEHBIINTECA). TToce 3aMeHbl KOHIeHCAaTOpa MIIK MOa00pa ero eMKOCTH 00A3aTebHO IMPOBEPHTE YACTOTY
IIETYKOB B IPYTOM KpalHeM MOJI0KEHHUH JIBH)KKA TIEPEMEHHOT0 pe3ncTopa (B BEpXHEM I10 CXEME).

VYoenuBch B pab0TOCIOCOOHOCTH METPOHOMA, MPUKPENHUTE (E€CIH HE CeaH0 ITOr0 3apaHee) MIKaIy K
JIMIIEBOI CTEHKE KOpITyca HAIPOTUB PYYKU PE3MCTOpa M OTTPAAyHPYHTE e C MOMOIIBI0 CEKYHIOMEpa, Kak
3TO PEKOMEHJ0BAIOCH AJIS TPEABIAYIIEH KOHCTPYKLIHH.

[

OJHOCTPYHHASA DJIEKTPOHHASA 'UTAPA

HagepHoe, BBl yauBHTEeCh, TpouyuTaB 3aroioBok. OO0 OZHOCTPYHHOH THTape CibIIaTh, KOHEYHO, HE
npuxonuiock. Y TeM He MeHee Hallla ouepeqHasi KOHCTPYKIUS — OJHOCTPYHHAs TUTapa, HO 3JIEKTPOHHAs.
A DIIEKTPOHHMKA, KaK BBl yXKe YOCIWINCh TI0 COOpaHHBIM YCTPOWCTBaM, MOXKET MHOroe. B ToM ymcie oHa
TIO3BOJISIET MCIIOJNHATH C TIOMOIIBIO OAHOIM CTPYHBI MYy3bIKaJdbHBIE MPOU3BEACHNUS, JOCTYIIHBIE IS UTPHI Ha
OOBIKHOBEHHO#1 ruTape. [IpaBna, OTCYTCTBYIOT XapaKTepHBIC Uil OOBIYHOIO HHCTPYMEHTa 00epTOHbI (MHaUe
TOBOPSI, 3BYKH JPYroil 4acTOThI, OTIMYHON OT OCHOBHOI1), HO 37€Ch HYXHO C/€NaTh CKHIKY — 3BYK-TO
o0pasyercs 3JIeKTPOHHBIM yCTPOHCTBOM!

Cxema snekrponnoit rutapsl (puc. 110) HeCKOIBKO HAIIOMHHAET CXEMY METPOHOMA C JWHAMHYECKOM



ronoBkoii. Tor ke TpaHcdopmarop, Ta ke oOpaTHas cBsi3b Ha 0Oa3y Tpam3ucTopa(lpaBaa, TEmepb U3
OMUTTEPHON IIeMH), Ta JKe JMHAMHYECKas TOJOBKA, TMOJKIIOYEHHAs KO BTOPHYHOW OOMOTKE
Tpanchopmaropa. Ho yacrora 3Byka 371ech U3MEHSETCS HAXKATUEM TAJIbIAa HAa CTPYHY B TOM HJIM HHOM MECTe
rpuda, Kak Ha HACTOSAIIeHd TUTape, 3a MCKIIOYEHHEM TOro, YTO Telepbh HE HYKHO YIapsATh 1O CTpPYHE,
npuHYyKaas ee konebdarbes. [Iporcxomut 310 motomy, uto rpud Hamed rutapsl (puc. 111) mpencrasiser
co00ii pe3rcTOp, COMPOTHBIICHHE KOTOPOTO N3MEHSETCS B 3aBUCIMOCTH OT TOYKH MPUKATHS K HEMY CTPYHBI.
Benp Ha rpude HamMoTaH MPOBOJ, OJMH KOHEIl KOTOPOTo COoelrHEH ¢ pesuctopoM R1, a npyroit cBoboeH.
CtpyHa xe coeIMHEHa ¢ KOJUIEKTOPOM TpaH3HCTOopa.
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Puc. 110. Cxema ogHOCTPYHHOW 3NEKTPOHHOMN ruTaphbl
Puc. 111. YetponcTBo rpudpa aneKTpoHHOM ruTapbl

B ncX0IHOM COCTOSIHUM HHUKAaKOro 3BYKa B JMHAMUYECKOM rojioBke HeT. [Ipu HaxaTuu Ha CTpyHY,
CKa)XeM, B Cepe/IuHe ee B IIeNb 0a3bl TPAH3UCTOpPA OKAXKETCS BKIIOUEHHON TMOJOBHHA OOMOTKHM Tpuda, U B
TOJIOBKE Pa3/acTcs 3BYK ONpereseHHON ToHalIbHOCTH. [lepemernias masner o cTpyHe BBepX M BHHU3, MOXKHO
W3MEHSTh COOTBETCTBEHHO TOHAILHOCTH 3BYUaHHUSI.

UroObl TONYYUTh BO3MOXKHO OONBIIMK JMana3oH W3MEHEHUS TOHAJIBHOCTH, HAMOTAHHBIA Ha Tpud
MPOBOJ JOJDKEH HMMETh BO3MOXHO OOJbIlIee CONPOTHBICHHWE. A 3TO B CBOIO OYepelb 3aBUCHT OT
UCToNb3yeMoro npoona. Hanbonee moaxoasmmii nmpoBog mapku [13J1 wmm [19B auamerpom 0,1 mm. On
JOCTaTOYHO TOHKHA, M 00pamarbcsi C HUM HYXKHO OCTOPOXKHO, YTOOBI HE TIOpBaTh. TaKoi MpoBO HAaMOTalTe
BHUTOK K BUTKY Ha rpu¢ HeromHoi rutapbl Ha qnHe 400 — 450 mm. C rpuda Hy)KHO 3apaHee YIaIUTh BCE
JIMIIHEE, YTOObI MOBEPXHOCTh ero Obuia riaakoi. Hawamo oOmorku (Onmdke K pe30HATOPY THTAphI)
MOJK/IIOYHTE B JalibHEHIIEeM K pe3uctopy R1, a KoHel 3akpenuTe Karieh Kiest Wik APYTrUM CIIocoO0M.

CranbHyl0 CTpYHY HATSHUTE HajJ OOMOTKOH (Ha pacCTOssHUM 5 — 6 MM) MEKAy JABYMs CTOHKAaMHU.
[IpenBapuTenbHO HAMETHTE JTMHUIO HA OOMOTKE, HaJl KOTOPOH OyJer BUCETh CTPYHA, U 3a4UCTUTE MOJ| HEl
nopoxky 1mmpuHod 8 — 10 MM — CHMMHTE H3OJAIHIO C TPOBOJA IO BCEH JJIMHE OOMOTKH.
Bocmonp3yiiTech Ui 3TOH Omepanuy Jie3BUEM OpUTBBI WM MEIKO3EPHUCTON NIIH(OBAILHON MIKYPKOH.
W3omsiumio cummmaiitTe BAOJAh BUTKOB, WHAYe MOBpeAuTe MpoBOA. I[IpoBeppTe mocie 3TOro MOIHOE
COMPOTHBIICHHE 0OMOTKH (MTOKIIFOYUTE IIYIbl OMMETPA K BBIBOJAM OOMOTKH) — TpH HmpuHe rpuda 60 mm
u TommuHe 10 MM OHO IOJDKHO OBITH 0K0JI0 1200 OM.

Jlydmme pe3ynbTaThl MOMy4YaTcs, €CM HCIOJIb30BaTh IPOBOJ M3 Marepuania, o0JaJaroniero BBICOKHM
yIOCTbHBIM CONPOTHBICHHEM (MaHTaHWH, KOHCTaHTaH, HUXpoM). Toraa ymacrcs JAOBECTH COMPOTHBIICHHE
oomotku 1o 5000 OmM, a 3HauWT, W JAMANAa30H U3MEHEHUs TOHAILHOCTH 3ByKa Oyner GompmmM. [IpoBox
JIOJDKEH OBITh B AMAaJICBOW M30JISIIUH, HHAYE €r0 MPUJICTCS, HAMATBIBATH C HEOONBIIMM IIIArOM>» — 3a30POM
MEXly BUTKaMU (BO H30eKaHUE 3aMbIKAaHHSI MKy HUMH).

Tpancpopmatop 71 BeIXOAHOW OT FOOOrO0 ManorabapuTHOrO, TPAH3UCTOPHOTO MPHUEMHHKA, HO
00s13aTENBHO CO CPEINHUM BBIBOJIOM Yy TEPBUYHOM OOMOTKH. J[MHAMHYECKYIO TOJIOBKY JKEIaTelbHO
npuMeHnuTh MomHocThio 1 Br (11-18, 1I'/1-28, 1I'1-40 u ap.). Tpausuctop tuna MIT395, MIT140, MI141,
MII42A, MII426 ¢ koadpduumentom mnepenaun Toka He Hipke 30. Pesmcropsr — MIIT-0,5, anekrpo-
mutuaeckuii konaencarop C1 — OM, K50-6, K50-12 na nanpsbkenue He menee 10 B, xonaencarop C2 —
MBEM, Beikimoyarens nuraHus — T1B2-1, UCTOYHHK IHWTAHWS — JBE€ I1OCIIENOBATEIHHO COEIVHEHHEIE
Oarapen 3336J1 Hanpsoxenuem 1o 4,5 B.
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Puc. 112. PacnonoxeHue getanen 3neKTPOHHOM rMTapbl Ha MOHTaXHOW nnarte
Puc. 113. BHewHUn BUA OQHOCTPYHHOW 311EKTPOHHOM ruTapbl

Yactp neraneil ycrpoiictBa cMoHTHpyiTe Ha miare (puc. 112). Tpancdopmarop MOXKHO MPHKICHTH K
mJ1aTe, HO OH XOPOILO yep>KUBAeTCsl IPOBOJAHUKAMH U3 TOJICTOT'O MPOBOJA, COSANHSIOMINMHU €r0 BBIBOJBI C
MOHT@XXHBIMH INMHJIbKAMH TUIATBI (KaK 3TO JENalioch B MPEABIAYIIMX KOHCTPYKIHUAX). MOHTa)
CPaBHHUTENBHO TPOCTOH, W TMOPSIOK COCAMHEHUS JeTalieii 0co00ro 3HaYeHUs HEe MMEET, 32 MCKIIOUCHUEM
TPaH3UCTOpPa, — €ro BHIBOABI MPHUIIAUBAIOT B IOCIEAHIO ouepens. llocie OkOHUYaHHWA MOHTa)ka KOHIIBI
HIMHJIEK CHU3Y TIaThl HaJI0 3aTHYTh M MPIKATh K TIaTe.

[lnaty ¢ neransMu TPHKPENUTE K BEpXHEHl CTeHke pe3oHaropa rurtapel (puc. 113). [lns storo
MPOCBEPIIUTE B CTEHKE OTBEPCTHE AUaMeTpoM 12 MM, BCTaBbTE B HETO M3HYTPH PE30HATOPA BHIKIIIOYATENb U
HaBEpPHHUTE HAa METaJUIMYECKUH KOpITyC BBIKIIOUATENs CBEpXY ralKy — Teleph IulaTa OKaKeTcs HaJeKHO
MPUKATON K CTEHKE Pe30HaTopa.

Barapen nuTaHus MOXKHO MPHUKPENIUTH KO JIHY Pe3oHaTopa ckoboii n3 meramia tommuHoi 0,5 — 1 mMm.

Jnst pa3melnieHusl AMHAMHYECKOW TOJOBKH BBIMWIMTE M3 (aHepbl HAKIAJKy Ha OTBEPCTHE PE30HATOpA,
BEIp&KbTE B Hel orBepctue mo ¢opme Iuddy3opa TOIOBKH, 3aKPOWTE €ro JEKOPATHBHOW TKAaHBIO W
MPHUKPENUTe K HaKJIaJKe ToJOBKYy. HanmokWre HaklaJKy Ha pPE30HATOP TakK, YTOObI TOJIOBKA BOILIA B
OTBEpPCTHE pe30HaTOpa, W NPUBUHTUTE HAKIAAKy K CTEHKE pe3oHaTopa. 3apaHee HYKHO, KOHEYHO,
COEIMHUTH MOHTQ)KHBIM TPOBOJIOM B M3OJSIIMH JHHAMHYECKYIO TOJIOBKY, TIATY, CTPYHY, POBOJ rpuda u
WCTOYHUK TIHTAaHWS B COOTBETCTBHHM CO CXEMOW, a 3aTeM IPOBEpPUTh paboTy HWHCTPYMEHTa H TIpH
HEOOXOJJMMOCTH TI0100paTh T€ MIJIK HHBIC ACTAIH.

Cpasy xe mocie MpoBepKd MOHTaXa M BCEX COCAMHEHM MoJaiiTe BRIKIIIOYATENIEM MUTAHUE U HAXKMUTE
Ha CTpYHY NpPHMEpHO B cepeluHe Tpuda, 4ToObl mosiBHICS 3BYK. Eciin ero Her, mpoBepbTe CHayala
MPaBUIBHOCTh TOAKIIOYEHUSI BBIBOJOB ITIEPBUYHONM OOMOTKH TpaHc(opMmaTopa, a MOTOM HonpolyiTe
3aMKHYTh IPOBOJIOYHOW TMEpeMBIYKOW BEPXHUU MO cxeme BbIBOJ pe3uctopa R1 u BBIBOA KosiekTopa
TpaH3uctopa. [losiBieHre 3ByKa BO BTOPOM clydae yKasKeT Ha TIOXO0H KOHTAKT MEXIY CTPYHOU U OOMOTKOH
rpuda Wi Ha HelmpaBHIbHOE MTOJKITIOYEHNE CTPYHBI U 0OMOTKH K T€HEpaTopy.

Yb6enuTbcss B MPaBUIBHOCTH TOJAKIIOYECHUS BBIBOJIOB OOMOTKM TpaHCPOpMATOpa MOXHO, H3MEPHB
OMMETPOM COIPOTHBICHUS MEXKIY BBIBOJOM, K KOTOPOMY IMOJKIIOYEH SMUTTEP TPAH3UCTOPA, U KaKIIbIM
OCTaBIIUMCSI BBIBOJIOM TIEPBHYHONW OOMOTKHM — OHH JOJDKHBI OBITh OJuHAKOBBbIC. OJHOBPEMEHHO IpH
Ka)XIOM M3MEPEHUH B MOMEHT KacaHUs IIyllaMH OMMETpa BBIBOJIOB OOMOTKH JOJDKEH pa3aBaThCs cIaObIid
HIETYOK B TUHAMHYECKOH rOJOBKE, YTO CBHJICTEIBCTBYET 00 UCIIPaBHOCTH LIEITH BTOPHYHONH OOMOTKH.

JloOWBIIKCH TIOSIBIICHUS 3BYKA TPU HAKATHU HA CTPYHY, POBEPHTE, KAKOBA €r0 TOHAJILHOCTh B HaYaJIe U
B KoHIIe Tpuda. B mepeoM citydae oHa JA0JKHA OBITH BHICOKOM, BO BTOPOM — HHU3KOM. Heckonbko cIBUHYTH
JIMATIa30H U3MEHEHHs TOHAJLHOCTH B TY HIIH JIPYTYIO0 CTOPOHY MOXKHO ITOI00POM COMPOTHUBIICHHSI pe3rCcTOpa
R1. Bonee 3HauMTENBHOTO CIBUra (€Ciy 3TO HEOOXOIMMO) JOOUBAIOTCS MOJOOPOM EMKOCTH KOHJCHCATOpa
C1 — yBenWueHHE €ro eMKOCTH IMPHBOAUT K MOHWKEHHIO TOHANBHOCTH M Haobopor. Konmencatop C1
orpenensier TeMOp 3BydaHusl.

XoTa Uil TIOCTPOMKH 3TOTO0 MHCTPYMEHTa MpPEeAroiaraercs HCIOIb30BaTh KOPIYC HErOAHOM THUTaphl,
BBITIOJIHUTH €r0 KOHCTPYKTHBHO MOXKHO COBCEM HMHade. Hampumep, U3roTOBUTH OTAEIBHO rpu( M3 OTpe3Ka
(daHepsl WK JOCKH, a 3JCKTPOHUKY Pa3MECTUTh B KOpITyce aOOHEHTCKOTO TPOMKOTOBOPHTENIS, CIIOIb30BAB
ero JMHAMHYECKYI0 TOJNIOBKY (ee HYXHO OTKIIOYUTh OT TpaHchopMaTopa T'POMKOTOBOPUTENS WIIH
YCTAHOBUTH JIOTIOJHUTENBHBIN TyMOJIep, MepeKITIOYalolIHid TOIOBKY C TpaHCPOpMATOpa TPOMKOT'OBOPUTENS
Ha TpaHc(oOpMAaTOp ANMEKTPOruTapsl). Takas KOHCTPYKIIHs yI0OHA B MEPEHOCKE, a caM MHCTPYMEHT MMEeT



HEOOBIYHBIN BHI.
Bo3MoKHBI M ipyrye BapraHThl 0POpPMIICHHS — IOJyMalTe 0 HUX CaMHU.

HEOBBIYHBIN DJIEKTPOMY3bIKAJIbHbIA UHCTPYMEHT

Pa3 y»x MbI HaYaIu 3HAKOMHTBCS C JIEKTPOMY3BIKOH, JaBaiiTe coOepeM eIle OJUH JIESKTPOMY3bIKaIbHbIN
uHCTpyMeHT. OH HeOObIYEH KaK II0 BHEIIHEMY BHAY, IOCKOJIBKY MPEACTaBIsSeT COO0OH HEOOJBIIYIO
IIKATYyJKy, TaK U MO CBOEW KJIaBHAType, COCTOSIIEH M3 JBYX METAUIMYECKHMX Monocok. J[a u Manepa
HCIOJHEHHUS] MY3bIKAJIbHBIX MPOU3BEACHUN OpUTHMHAIbHA — TOHAJIBHOCTH 3BYyKa M3MEHSIOT KacaHHMEM Iula-
CTHUH OJHUM MJIN HECKOJbKUMH MaJIbIIaMH.
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Puc. 114. Cxema aneKkTpoMy3biKaribHOro UHCTPYMEHTa

Heckonbko ¢10B 0 cxeMe HHCTPpYMEHTa, puBeneHHON Ha puc. 114. Bee ycnoBHBIC 0003Ha4YeHUsT HA HEl
BaM 3HAKOMBI, 3a HCKIIOUeHHeM aByX — FE1 m E2. Takoe 0003HauYeHHE B pajMocXeMax IOSBUIOCH
CpPaBHUTEIbHO HEMAaBHO, KOTJa B MPAKTUKy CTalld BXOJUTH CEHCOPHBIE YCTpOHCTBA. Tak Ha3bIBaIOT
pasIuYHbIe BHIKIIOYATENH M TEpEKTIoUaTeNt, pearupyomne Ha IPUKOCHOBEHHE Tallblla pyKH K CEHCOpY —
METaJTMYECKON TIACTUHE WM HEOOJBIIOMY KOHTAKTy, YCTAaHABIMBAEMOMY OOBIYHO Ha TepelHEH CTeHKe
KOpITyca 3JIeKTPOHHOT0 ycTpoiicTBa. Ilockonbky ceHcop He paauojeTab, a BCETo JHIIb IPOBOJHHUK, €r0 U
pemiii 0003HAYNTh HE3aKOHYEHHOW JIMHUEW M CTaBUTh Ha KoHIe OykBy E. B Halel KOHCTpyKIHH JBE
CEHCOpHBIE MJIACTHHBI.

OcranbHasi 4acTh CXEMbl — TE€HEpaTop, cOOpaHHBIA HAa TPAH3UCTOpax paszHOM CcTpykTypbl. OOpaTHas
CBs3b, HEOOXOaUMas i pabOThl IeHepaTopa, OCYIISCTBIAETCS C KOJICKTOpa TpaH3ucropa V2 Ha 0asy
Tpansucropa V1 depe3 konaencarop Cl. Ho Ha 0a3e Tpansuctopa V1 HeT MOCTOSHHOIO HampsHKEHHS,
MO3TOMY TPAH3UCTOpP 3aKPHIT U TeHEpaTop He paboTaeT.

B TakoM cocTOsSHHH yCTpOMCTBO OyJeT HaxXOOUTHCSA JO TEX IOp, TMOKa HEe MPUKOCHYTHCS, HAIpHMED,
naneiieM K cencopam E1 u E1. Torna Mexay HUMH OKaKeTCsl BKIFOUSHHBIM conpoTusieHue (R ) ydacTtka
Koku pykd. Ha 6a3y OymeT momaHO HampsDKEHUE CMEILECHHS, U TeHepaTop BKIOUUTCS. B auHaMudeckoi
roioBke Bl mogBurcs 3ByK.

ToHampHOCTH 3ByKa 3aBUCHT OT BEIWYMHBI CONMPOTHBIEHUS R , a 0HO B CBOIO oyepenp ompenensercs
IJIOMIAJIBI0 YYacTKa KOXKH, MPUIOKEHHONW K ceHcopaMm. Kpome Toro, kojka KakJoro 4esioBeka OTIMYaeTcs
CBOMMH >KHPOBBIMH OCOOCHHOCTSIMH, M 3TO OTIHUYHAE MOXKET COCTABIISATH JACCATKH M COTHU pa3. YUUTHIBas
3TO, B TeHEpaTOpe YCTAHOBJIEH MepeMeHHbIH pe3uctop R1, KOTOPHIM MOXKHO KOMIIEHCHPOBATh ATY Pa3HUILY U
YCTaHaBJIMBATh JJIS1 K&)KJIOTO UCTIOTHUTENSI OIMHAKOBBIE YCIOBHS UTPHI HA HHCTPYMEHTE.

[Mpumenenusbiii B iepBoM Kackaje Tpansuctop KT312b BEICOKOYACTOTHBIN, KPEMHUEBBIH, CTPYKTYPHI N-
p-N. 3aMEHATh €ro HU3KOYACTOTHBIM TPAH3UCTOPOM TAaKOW K€ CTPYKTyphl (Hampumep, MII37, MII38)
HEIb3s, TIOCKOJIbKY C HUM YCTPOWCTBO HauHeT paborarh Aaxke 0€3 MPUKOCHOBEHUS K ceHcopaM. [loaromy
ClIeZyeT UCIONIb30BaTh MMEHHO YKa3aHHBIM Ha CXeMe TPaH3MCTOp MM B KpalHEeM CiIydae 3aMEHUTh €ro Ha
KT316A. Bmecto tpansucropa MI142b moxxHo npumenuts MII395, MI141, MIT42A unu ['T402A — sT0
Oornee MOIIHBIN TPAH3UCTOP, U C HUM IONTydaercsl OoJblIas TPOMKOCTh 3ByKa. JlnHamuueckas roinoska Bl
mobast MourHocThi0 10 1 BT m comporuBienneM 3BykoBo# katymiku qo 10 Om. Xopomme pe3yinbTaThl
MoJy4aroTcsi, Hanpumep, ¢ ronoBkoid 0,25I'/1-19, nox koTopyto pa3paboTaHbl IUIATA U KOPITYC KOHCTPYKIIUH.
[Mepemennsrii pesucrop — CII-1, nocrosaasie — MJIT-0,5. Konnencarop — MBM, Beikimtodatens S1 —
TymOmep TB2-1, ucrounuk muTanus — Oarapest oT kapmanuoro douaps (3336J1).



Jleranu npucTaBKM pa3MECTUTE Ha ILIaTe M3 M3OJAIMOHHONO MaTepuaja B COOTBETCTBHHM ¢ puc. 115.
CHauasia, KOHEYHO, YCTAaHOBHTE Ha [IATe MOHTa)KHBIC IIIMUIBKA U3 TOJICTOr0 00IYy)KEHHOr0 MPOBOJIa. 3aTeM
MPOCBEPIINTE OTBEPCTHS MOJ] OCh PE3UCTOPA M METATMYECKYIO YacTh KOPITyca BHIKIIOUATENS U YCTAHOBHUTE
3Tu jAeranu. Jlajgee BBITUINTE OTBEPCTHE MO Auamerpy auddy3opa TMHAMUYCCKON TOJIOBKHA M MPUKPEITHTE
TOJIOBKY K muiare. [locie 3TOro MOXKHO TPHUIMAATh PE3UCTOPhI M KOHACHCATOp. B mociemHior odepenb
MPUITauBaTEe BBHIBOIBI TPAH3UCTOPOB.
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Puc. 115. MoHTaxHas nnaTta aneKTPOMy3biKaNlbHOro MHCTPYMEHTA: a — pacnonioXeHue AeTanen;
6 — BHeLUHWIA BUO CMOHTUPOBAHHOMN NNaThbl

Puc. 116. BHeWwHUIN BUA 3NeKTPOMY3blKanbHOro MHCTPYMEHTa



Kopmyc-mkatynky uHcTpyMeHTa (puc. 116) usroroBbte U3 (aHepbl TonmuHoi 4 — 6 mMMm. HmkHIO0
KPBIIIKY KOpITyca chenaiTe chbeMHOW, YTOObI MOXHO OBIJIO MEepPUOIUYECKH MEHSTH OaTapero MUTaHus, —
MPUKPEIIUTE €€ K KPBIIIKEe CKOOOH M3 Merauimyeckod moyocku TommuHod 0,8 — 1 mm. [Ipopexbre B
JUIIEBOW TaHENH KOpITyca OTBEPCTHE MO JHHAMHUYECKYIO TOJNIOBKY M 3aKpOHTE €ro HEIMIOTHON JEeKOpaTHB-
HOU TKaHbI0. [Tof mepeMeHHBIN PE3UCTOpP W BBIKIIIOYATENh TIPOCBEPIUTE B MTAHETU OTBEPCTHS, MIPOITYCTUTE B
HUX OTH JICTATN U TIPUKPENUTE UX TalKkaMH K MaHEIH — JIPYroro KperIeHus TUIaThl He TIOHaI00UTCS.

CeHcopbl MPEACTaBISIIOT cO00M MIanku mmpruHol 10 MM, BBIpe3aHHBIE U3 MEIH, JaTyHU WU KECTH OT
KOHCEpBHOW OaHKHM. VX MOXKHO MPUKPENUTh K JIMIICBOW MaHeIW Ha PacCTOsIHUM 1 — 2 MM JApYr OT apyra
BUHTAMH C TOTAHOW TOJIOBKOH WIIM TPOCTO MPUKIEHTh. 3apaHee K IUIAHKaM NPUIIAHBAlOT TPOBOJAHUKH
amaaor 100 — 150 MM 1 mporycKaroT UX B OTBEpCTHs B maHenu (mox miiankamu). HapykHyro MOBEpXHOCTb
TUTAHOK 3aYMINAIOT 70 Oecka MEIKO3epHUCTON IUTH(OBATBLHOMN MIKYPKOH.

3aKOHYMB KOHCTPYKIMIO, BHUMATEIBHO MPOBEPHTE COOTBETCTBHE MOHTAXXa M BCEX COCIMHECHUI CXeMe.
[Monap BBIKITIOUATENEM MHUTAHUE, YCTAHOBHUTE JIBUIKOK TIEPEMEHHOTO pe3MCTOpa B KpaifHee JIeBoe TI0 cxeme
nojnokeHue (MHA4Ye TrOBOPS, B MOJOKEHHE MHHHUMAIBHOTO COMPOTHUBJICHHUS MEXKIY €ro BBIBOJAAMH) U
MPIKMHTE TIallell OJHOBPEMEHHO K OOOMM CEHCOPHBIM IIJJACTHHAM. B TOJOBKE IODKEH TOSBHTHCS
CpaBHHUTENBHO HHM3KHHA 3BYK. He oTmyckasi manblia, mMocTaBbTe JIBUKOK MEPEMEHHOTO PE3UCTOpa B JIPYroe
KpaifHee IMONOXEHWE — TOH 3BYKa TMOBBICHTCA. Ecim 3Byka HeET, 3aMKHHTE MEXKIY COOOH CEHCOpHBIE
TUTACTHHBI U J00elTech MOSBIICHHUS 3BYKa M3MEHEHHEM compoTuBiieHHs pesuctopa R2 wim R3. INpuuem,
€CIIM 3BYK MPOCIYIIMBAETCS, HO CIIa0blii, yBEIHYbTE COMPOTHBRIICHNE pe3rcTopa R2, a mpu OTCyTCTBUU 3BYyKa
norpoOyiTe 3aMKHYTh BBIBOJIBI pe3rcTopa R3 H, eciu 3ByK MOSIBUTCSI, CHUMHTE MTEPEMBIYKY U YMEHBIIUTE
€ro COMPOTHBIICHHE.

Tereph MOXHO TIOWUTpaTh Ha WHCTpyMeHTe. [IpHIIOKHB mManel K CeHCopaM, YCTaHOBHTE IepeMEHHBIM
PE3UCTOPOM JKENaeMylo TpaHHIy HWKHEH 4acToThl 3ByKa. [Iproknumasi mayeln K IjacTHHaM CHIIbHEe HIIN
MPHUKIAAbIBasi K HUM Cpa3y HECKOJIbKO TNalbleB, M3MEHSHTEe 4acToTy 3ByKa. [lompoOyiiTe HCIONHUTH
HECJIOXKHYIO MelIoanto. HeMHOro TpEHHpPOBKH — ¥ BBl CMOYKETE€ YBEPEHHO UTPaTh Ha 3TOM HEOOBIYHOM
ANEKTPOMY3BIKAIbHOM HHCTPYMEHTE.

A Kak OBbITh, ecIM 3aXOTHUTE W3MEHHTh TPAHMIBI JHana3oHa 4acToT WHCTpyMmeHTa? Torma mombepute
koHaeHcatop C1 npyroit eMKoCTH.

WHcTpyMeHT moTpeliisieT TOK TObKO B MOMEHTHI 3BYYaHUs], B OCTAIbHOE BPEMsI TPAH3UCTOPHI 3aKPBITHI.
[MoaTOMy SHEprus OaTtapen MUTaHHUS PACXOAYETCS IKOHOMHO. 3aMEHSTh €€ MMPUXOJMUTCS, KaK MPaBUIIo, Yepe3
40 — 50 1 urpst

3JEKTPOHHBIA CEKYHJIOMEP

Kak u OOBIKHOBEHHBIH CEKyHIIOMEp, TpeajaraeMoe 3JCKTPOHHOE YCTPOWCTBO TNpEIHA3HAYEHO IS
OTCUeTa BpEMEHH. DTO MOXET ObITh, HampUMep, MPOJODKUTEIBHOCTh TPOSBKH (POTOIUICHKH WM €e
3aKpeIJICHHUs], PUTOTOBIICHHS TOT'O WITH HHOTO OJII0J]a Ha Ta30BOH IUIUTE, CIIOPTUBHOTO BHICTYIUICHHS U T. II.
Bo Bcex momoOHBIX ciiydasix pydyKod CEKyHIIOMEpa JOCTATOYHO YCTAHOBUTH 3aJaHHBI MHTEPBAI OTCUETA,
HaTpUMep JIBE MUHYTHI, H BKIIFOYHTH Iprbop. Kak ToibKo 5TO BpeMst HcTeueT, pa3iacTcs 3BYKOBOW CHTHAIL.

[Tpubop cpaBHUTENBLHO MOPTATUBEH U COACPKHUT HemHoro jaeraiedl (puc. 117). YcTpoilcTBO oTcdeTa
3aJJaHHOTO BpEMEHU COOpaHOo Ha IMOJeBOM TpaH3ucTope V1, a 3ByKOBOW CHTHaNM3aTOp — Ha TpaH3HCTOpE
V2. Yupasinsiercs: cekynnomep BbikmodarensimMu 51.1 nu S1.2. Takoe o003HaYeHUE CBUICTEILCTBYET O TOM,
4yro 00a BBIKIIOUATENS YIPABISIOTCS OJHON pydkoi. [IpudeM B MCXOJHOM TOJIOKEHHH PYYKH KOHTAKTHI
BBIKJIIOUATENICH JIOJDKHBI HAXOJUThCS B TIOKAa3aHHOM Ha cxeMme cocTosHuu: 51.1 — 3amkHyThl, S1.2 —
Pa3OMKHYTHI.

UroOBl BKITIOUYUTH MPUOOpP W OTCUET BPEMEHH, MEPEBOMAT PYUKY BBIKIIOUATENCH B JIPyroe MolioKeHHe,
mpu KOTOpoM KoHTakThl 51.1 pasmbikatorcs, a S1.2 3ambikatoTcs. Temepb Ha mpuOop OyIeT MOaaHO
HanpsDKEHUE MUTAHWS, W HAYHETCS OTCYET BPEMEHH, YCTAHOBJIEHHOT'O MepeMeHHbIM pesuctopoM R3. Ono
3aBHCHUT OT €MKOCTU KOHJeHcaTopa C1l m obmiero compotuBieHus pesnctopoB R2 n R3. Korpma nemxok
pesucropa R3 cTOMT B HMKHEM IO CXEMe IOJIOKEHHH, OOIee CONMPOTHUBICHHE MHHHUMAIBLHO M PaBHO
CONPOTUBIICHUIO pe3rcTopa R2. B BepxHeM, MONIOKEHWH JBHKKA O0IIee COMPOTUBICHUE PaBHO CyMMeE
CONPOTUBIICHUI 000MX PE3UCTOPOB. B KakIoM ciydae KOHAEHCATOp OyJeT MEMIEHHO 3apshKaTbesi, a TpH
3TOM TaKXe MEIJICHHO OYyJeT yBeIMUMBAThCs HANpsDKEHHE Ha WCTOKE TOJIEBOTO TpaH3ucTopa. Kak Tonbko
3TO HANpPSDKCHUE JOCTHTHET OINPEICICHHOr0 3HAYeHHs, OTKpoercs TpaHszuctop V2 (Bemp ero 0Oasa
MOJKITIOYEHA K HUCTOKY uepe3 pesucrop RB) m Bkaoumtcs reneparop. B romoBke Bl, MOAKIIOYEHHOW K
Tpanchopmaropy 71 reneparopa, pa3nacrcs 3ByK.



Puc. 117. Cxema 3neKTPOHHOro cexyup.omeba
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Puc. 118. PacnonoxeHue aeTanen 3reKTPOHHOro CeKyHAoOMepa Ha MOHTaXHOM nnare

[Tpr MUHUMATEHOM CONPOTUBIICHNH pe3uctopa R3 3Byk mosiButcst uepe3 1 — 1,5 MuH mocie BKIIOUCHHS
MUTaHUs, a Ipu MakcuManbHoM — 4epe3 10 — 15 mun. Ecniu ycraHaBimBaTh IBMKOK B IPYTHE MOJTOXKECHUS,
Oy/IeT COOTBETCTBEHHO M3MEHSATHLCS M BpeMs MOSIBIICHUSI 3BYKOBOTO CUT'HaJa. TOHAIBHOCT CHTHAIA 3aBUCUT
OT eMKOCTH KoHJeHcatopa C2, a AMana3oH BBIICPKEK BPEeMEHH — OT eMKocTH kKoHaeHcatopa Cl. Kak
TOJBKO TIOSIBUTCS CHTHAN, CEKYHJOMEp BBIKIIIOYAIOT, YTOOBI HE HCTOIIATh Oarapelo, a KOHTaKThI
BBIKJTIOYATENel yCTAaHABIMBAIOTCS B HCXOJHOE IOJOKEHHE, MOKAa3aHHOE Ha CXeMe. 3aMbIKalolrecs
koHTakThl 51.1 moaxmouaroT pesucrop R1 mapammensHo koHaencatropy Cl u  paspspkaroT — ero,
MOJrOTaBIMBAsl K TOCIEAYIONeH padore, a pa3MbIKAIOIIMECs KOHTaKThl 51.2 OTKIIOYAIOT MUTAHUE OT
YCTpOICTBA.

[oneBoit TpaH3WCTOP MOXHO NMPUMEHUTH C JIPYrMM OYKBEHHBIM HWHJEKCOM, HO 00s3aTeNbHO CEpUH
KITI303 (mampumep, KIT303B, KII303E). B reneparope xopomuro paboraer mo00ii TPaH3MCTOP U3 CEPUU
MII39 — MII42, Ho >kemaTenbHO ¢ HeOonbimkM KoddduiueHtom mnepemaun Ttoka (12 — 20).
Onekrponutuueckuii konaeHcarop C1l nHamo B3ath Tuna K50-6 Ha nHanpsbkenune 6 — 10 B. Ilogoiimer u
kouaeHcarop apyrux tumnoB (K50-12, K53-1, 5TO) Ha HampsbkeHue He HWke 6 B, HO Torma mpuaercs
W3MEHHTH pa3Mephl TUIaThl, 4ToObI oH pazmectiics. Kongencatop C2 — MBM. [lepemennslii pe3ucrop —
CII-1, mnocrosaaele — MIJIT-0,5. Tpanchopmatop 71 BbIXOAHOW OT FOOOrO0 MaIOrabapUTHOTO
TPaH3UCTOPHOrO MpHeMHMKa..[J[uHamuueckas romopka Bl Toxe mobas momuocthio 0,1 — 05 Br
(mammpumep 0,25I'/1-19). B kauecTBe BBHIKIIOYATENCH MOKHO IPUMEHHUTh IBYXCEKIIMOHHBII TymOmep TII1-2,
HO BIIOJIHE MOAOMAET M M3BECTHBIN BaM TymOJiep TB2-1, eciiu MOAKIIIOUUTH €ro BBIBOABI B COOTBETCTBHH C
¢ poBsIM 0003HaUCHNEM Ha cxeMe. Mcrounnk nutanust — Oarapes 3336J1 ot kapmaHHoro Qonapsi.

Jeranu npubopa, KpoMe IMHAMHUYECKOI TOJOBKH M Oataped MUTaHHs, CMOHTHpPY#Te Ha riate (puc. 118)
W3 HM3OJSIMOHHOTO MaTephalia. Y CTaHOBHB B ITOKa3aHHBIX Ha PHCYHKE TOYKaX MOHTa)KHBIC IIHIBKH,
MPOCBEPIIUTE OTBEPCTUS U 3aKPENHUTE TEPEMEHHBIH PE3UCTOP M BBIKIIOYATENb. 3aTeM MpHMAsHTe K
mmuibkaM Kouaercatop C1 1 Bce MOCTOSTHHBIE pe3ucTophl. COSAMHUTE «3eMIISTHBIE MIMTUIBKA ¢ BRIBOAOM 1
BeIKItOUatens 51.2, a eiBox 3 BeikIouaTens 51.1 — ¢ BBIBOIOM MEpPEMEHHOro pesucropa. IlocTaBpTe Ha
IUIATY BBIXOJHOM TpaHC(OPMATOp U MPHUIASHTE K BBIBOJAM €ro BTOPUYHONW 00MOTKH oTpe3ku Tonctoro (0,6
— 0,8 MM) mpoBoaa, TMPHUIMASHHOTO 3apaHee K COOTBETCTBYIOIIMM IIMHIbKaM (K KOTOPBIM B JaibHEHIIEM



Oymere MOAKIIOYATh TUHAMHUYECKYIO TONOBKY). COEIMHHMTE TakuM jKE€ MpPOBOIOM CpPEIHHIA BBIBOJ
MEPBUYHON OOMOTKH C «MHUHYCOBOM» INMIIIBKO# (001I1asi TOUKa COeTMHEHHs BBIBOJOB pe3rcTopoB R2 u RA).
[Nomnasiite konaencarop C2. ToibKo MOCe 3TOr0 MOXKHO MOANANBATH K ICTAISIM BbIBOIBI TPAH3UCTOPOB.
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Puc. 119. BHemHuii B 3JIEKTPOHHOT0 CEKYHIOMeEPa

[TnaTy mpuKpenuTe K JUIeBOi manenu kopmyca (puc. 119) Tak, 4To0bl epeMeHHbIH PEe3UCTOp U TyMOIIep
ObUTM 3aKperuieHbl raiikamu cHapyxu nanend. [lox mauddy3op AUHAMUYECKOW TOJNOBKH BBIPEKBTE B
JIUIICBOW MTAaHENN OTBEPCTHUE, 3aKPOITE €ro JIEKOPATUBHOW TKAHBIO M TIPUKPENTUTE T'OJIOBKY K MaHEeld CHHU3Y.
CoenuHuTe BBIBOJBI TONOBKM IIPOBOJHUKAMU C TIaTOW. HIDKHIOI KPBIMIKY KOpIyca caeiaiiTe CbeMHOM —
Ha Hel 3aKperuTe METaJUIMYeCKUM XOMYTHKOM OaTapero muTaHus. BeIBombl OaTapen COeIMHUTE C TLIATOM
OTpEe3KaMH MOHTaXKHOT'O IIPOBOJIA B U30JIAIUK JUTHHOM 110 15 — 20 cMm.

He 3akpbiBasi KpbINIKK, YCTAaHOBHTE JBMXKOK TEPEMEHHOTO PE3UCTOpa B IOJOKEHHE MHHUMAIILHOTO
CONPOTHUBIICHUS, BKIIFOUUTE IPUOOP Ha BBIIEPKKY BPEMEHH U TOAKIIOUUTE IIYIThI BOJIBTMETPA CO IIKAI0H 3
— 5B (y 1120 — 6 B) k BbIBOIaM CTOKa M MCTOKa TpaH3ucTopa (MIFOCOBOM HIYI BOJIBTMETPAa — K CTOKY).
Crpenka BOIBTMETpA JODKHA OTMETUTh BHadase HeOombinoe Hampsbkenue (okosio 0,3 B), HO ¢ TeueHuem
BpeMeHH OHO OyJleT TOCTerneHHO HapacTath. [IpumepHo dYepe3 1,5 — 2 MHH JIOKHO YCTaHOBHTBHCS
HarnpsDKeHUe, IPUMEPHO PaBHOE MOJOBUHE HAMPSDKEHUST HCTOYHUKA MUTAHUS. B 3TOT MOMEHT (a BO3MOXKHO,
U paHee) TMOSBHUTCS 3BYK B JMHAMHYECKOW roiioBke. Eciu jke 3Byka HET, MPHUAETCS HEMHOTO yMEHBIIUTh
conpotuBieHue pesucropa R5. Ho, kak mpaBuiio, nenaTh 3TOrO MPAKTUYECKH HE MPUXOIUTCS, TOCKOIBKY
pesuctop RS BbIOpaH W3 pacuera HMCHONB30BaHUS TpaH3ucropa V1 ¢ cambiM HHU3KUM KOd((UIMEHTOM
nepenayn Toka (okosno 12). TemOp 3Byka Oyner HECKOJIbKO BBICOKHIA, M, €CIIM BBl 3aXOTHTE MOHU3HUTH €rO,
YBEIMYbTE EMKOCTh KoHieHcaTopa C2. BeikitounTe mpubop — 3BYK UCUE3HET.

BHOBB BKIIIOUMTE TPUOOP U 3aMETHTE M0 CEKYHAOMEpY (MM MO CEKYHIHOW CTPEJIKE YacoB), uepe3 Kakoe
BpeMsi pa3fiacTcsi 3ByKOBOH cHrHaIL. [IpoBephTe MOCTOSTHCTBO BBIIEPKKKA BpeMeHH. J{JIsl 3TOro HeCKOJIbKO pa3
MOJPS BKITFOUUTE MIPHOOP M KaXKIBIH pa3 OTMEUalTe 0 KOHTPOIBHOMY CEKYHAOMEPY MPOAOIIKUTEILHOCTh
BbIIepkKH. Kak nmpaBuiio, oHa He oTiim4aercs Ooliee yeM Ha 5 c.

[Tocne 3TOro ycTaHOBHTE IBMXKOK TEPEMEHHOIO pPE3UCTOpa B JPYroe KpaiiHee mojokeHue (koraa
COMPOTHBIICHHE €r0 MAKCUMAJIbHO) M ONPEIESIUTE 110 KOHTPOJIbHOMY CeKYHIOMepY (MM CEKyHIHON CTpENKe
4acoB) HaMOOJBINYIO BBIIEPIKKY BpeMeHH. [IpoBephTe MOCTOSHCTBO BBIICPKEK U B ATOM ciy4dae. KoHeuHo,
pasnnyne MEeX1y BbIIEpKKaMH OyJeT 37iech HECKOIBKO OOJIbINe, HO B MPOIEHTHOM OTHOIIEHHH OHO JIOJKHO
COXPaHHUTHLCS TAKUM, KaK U P MUHAUMATBHON BBIJIEPIKKE.

[lpu >xenaHWM W3MEHHWTH JHMANa30H BBIIEPKEK, MOKHO H30paTh JIOOOH W3 IBYX IyTel: M3MEHUTH
eMKOCTh KoHeHcaTopa C1 wim ipy TOM ke KOHJIEHCATOpEe H3MEHUTh COMPOTUBIICHUS pe3uctopos R2 u R3.
Tak, A7 yMEHBIICHHS JAuana3oHa BBIICPKEK HYKHO JHOO YMEHBIIUTh EMKOCTh KOHJEHcaTtopa, Jmbo
YMEHBIINTh COMPOTUBJIEHHE pe3ucrtopa R3. MuHHManbHas BbIAEpXKKAa B OOOMX CIy4asx 3aBUCHT OT
CONPOTHUBIICHUS pe3ucTopa R2, MakcuMmarnbHass — OT CONPOTUBICHUs pe3rcropa R3. 3akoHYHB POBEPKY H
HaJa)XHBaHUe PUOOpa, 3aKPOTE HIKHIOIO KPBIIIKY M MPHUCTYMANTe K TpalyupOBKE IIKaJbl TIEPEMEHHOT O
pesucropa. YcTaHaBiHMBas €ro JBM)KOK B pa3HbIC MOJOKEHUS, BKIIOYaWTe NPUOOp M OTCUUTHIBaiiTe
BBIJIEPKKY IO KOHTPOJIILHOMY CEKYHJIOMEpY, a 3aTeM HaHOCHUTE ¢ 3HayeHWs Ha mkany. [lomHHTE, YTO
MOCTOSIHCTBO BBIJIEPKEK BO MHOI'OM 3aBHCHUT OT HaNpsDKEHHWsT WCTOYHHMKAa mnutanHus. [losTomy Hamo
MEPUOANYECKH MTPOBEPSITh OaTapero, M, eClii €€ HampsbkeHue ynano a0 3,5 B, 3aMeHuTh OaTapero HOBOM.
Hanpsioxenue 6atapen mpoBepsiiiTe TOIbKO BO BpeMsi pabOoTHI ee IO/ Harpy3Koi — KOT/Ia OKOHYHTCS OTCUET
BBIJIEPKKH U Pa3acTcsl 3ByKOBOW CHTHAI.



SJIEKTPOHHAS «<KAHAPENKA»

Cobepute MpOCTYIO DIIEKTPOHHYIO CaMOJIENIKy, IMHTHPYIOIIYIO TIeHHe KaHapeiku. [lonamoourcs Bcero
JIBA TPAH3UCTOPA U HECKOJIBKO JIPYTHX JieTaneH, mokazaHHbIX Ha puc. 120.

HNmuTaTop Tpeneil kaHapeWKu MPencTaBiseT co0oi reHepaTop, COOpaHHBIA MO CXeMe, Ha3hIBaeMOH B
TEXHUKE MYyIbTHBHOpaTOpoM. Ero ormuuurensHas ocoOEHHOCTH B TOM, YTO KacKajbsl Ha TpaH3UCTOpax
COCJIMHEHBI CHMMETPUYHO — KOJUIEKTOP KaXXJOTro TpaH3UCTOpa MOAKIIOYECH 4epe3 KOHJEHcaTop K 0asze
npyroro. Ho emkoctu koHjaeHcaTopoB HeomuHakoBbl (cpaBHute — 50 Mx® u 0,005 mx®d!), mostomy
MYJIBTUBAOpATOp Ha3bIBAIOT HECHMMETPHUYHBIM. Kpome Toro, Mexmy 06a3zaMHu TpaH3UCTOPOB yCTaHOBJIEHA
LermoyKa CBs3H U3 KoHneHcaTopa C2 u pesucropa R3. DieMeHTH MyIbTHBHOpATOpa MOJ00paHbI TaK, YTO OH
TeHEpUPYET CUTHAJBI, KOTOphIE, MOCTynasi Ha rojoBHOU TenedoH Bl, mpeobpa3yroTcss UM B 3BYKOBBIE KO-
nebaHysl, MOXOXKE Ha Tpenu KaHapeiiku. TenedoH BKIIOUEH uepe3 paszbeM X1 Kak KOJUIEKTOpPHAs Harpy3Ka
Tpan3ucropa V2.

Kakwue neranu monano0stcst, 4ToObI MOBTOPUTH 3Ty caMojienky? [Ipexkae Bcero, KOHEUYHO, TPAaH3UCTOPHI.
Kpome ykazanHbIx Ha cxeme, moaoiiayr MII142b, HO OHM JOJKHBI OBITH C OJMHAKOBBIMHM WIIH BO3MOKHO
Oonu3kumu K03 durmentamu nepenaun toka — He MeHee 60. [TocTosHHBIE PE3UCTOPHI BO3BMHUTE THIIA
MIJIT-0,5, kornencatopst C1 u C2 — K50-6 unu apyrue s5iekTpoluTHYECKHE Ha Hanpsbkenne He Huxe 10
B, xongencarop C3 — BMT-2, KCO-5, K40I1-2 umu apyroii emxoctbio 4700 — 5600 nd. 'omoHO#
tenepon Bl wmwuHHaTIOpHBIH, TM-2M, wucHONB3yeMblii OOBIYHO JJISi MPOCIHYIIMBAaHHSA Iepenady
MayorabapuTHOrO TpPaH3UCTOpHOro mpueMHUKa. [lomoiimer W apyroi aHanoruvselii TenedoH ¢
corporuiicaneM 50 — 80 Owm. Brixmouatens nuranus Sl mo0oro tuma, MCTOYHMK nuTanus GBI —
Oarapest «Kpona».
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Puc. 120. Cxema 3neKTPOHHOMN «KaHapenKu»
Puc. 121. PacnonoxeHue getanen 3nMeKTPOHHON «KaHapenKn» Ha MOHTaXXHOW nnarte

Puc. 122. BHelWWHUI BUA 3NEKTPOHHOMN «KaHapenKu»

Kak BumuTe, neraneil HeMHOTrO, U OOJBIIYIO YaCTh W3 HUX HETPYAHO pa3MecTHTh Ha miate (puc. 121).
BceraBuB B 11aTy MOHTa)KHBIEC LIIWIBKY, IPUIIASIATE K HUM CHAa4ajla BCE PE3UCTOPBI, 3aTEM KOHJIEHCATOPhI U



B TIOCIIEIHIO ouepenb TpaH3UucCTOpbl. COENMHHUTE «MHUHYCOBBIE» IIMUIBKH MEXIy CO00H 00IyKEHHBIM
MEIHBIM TPOBOJOM, a JJIsl COSNUHEHHS TUIAThl C OCTABIIMMUCS ACTANSIMHU MPUIAIHTE K COOTBETCTBYIOIINM
HIMHJIBKaM MTPOBOJHUKHY B M30JIALMU. DTH JETAIH pa3MECTUTE B KOPITyCe MOAXOIAIINX pa3MepOB, HAIIpUMEP
TaKoOM, KOTOpPBIH MTOKa3aH Ha puc. 122,

Ha BepxHell cTeHKe KOpIyca YCTaHOBHTE BBIKIIOYATENb, Ha OOKOBOW — pazbeM JUIsl TOAKIIOYCHUS
MUHHATIOPHOTO TenedoHa, BHYTPH KopIyca — 0Oarapero | IUiaTy ¢ JetaisiMd. Ecnu He Halijere OTBETHOM
YacTH O] pa3beM TeleoHa, U3TOTOBBTE €€ M3 JIBYX MPYKUHSIIAX TOJIOCOK JKECTH OT KOHCEPBHOW OAaHKH.
[Monocku mpuKpenuTe K IiaTe Wi K BHYTPEHHEH CTEHKEe KopITyca Tak, YTOOBl BCTABJIICHHBIH B OTBEPCTHE
KopIyca pa3beM MHUHHATIOPHOTO TenedoHa HaJeKHO COSNUHSUIICS ¢ HUMH. MOXKHO MOCTYMUTH €elle Tpoliie
— BOOOIIE yAaJIuTh pazbeM TenedoHAa M TPUNASTH MPOBOAHUKH OT TeledoHa K IEMsM 3JIEKTPOHHOIO
yCTpOICTBa: OJIMH MPOBOAHUK — K KOJUIEKTOPY TpaH3ucTopa V2, Mpyroil — K MUHYCOBOMW IEMH MUTAHUS.

Hacrano Bpemst ucnbiTath camonenky. Ho mpexae mpoBepbTe BHUMATEIBHO MOHTaX W YOCIHUTECH B
MPaBIWJIBHOCTH BCEX COCAWHEHMH W HAAEKHOCTH MaeK. 3aTeM MoJaiTe BBIKIIOYATENeM IHWTaHHE U
nociymaiTe 3Bykd B rojioBHOM TenepoHe. OHHM JTOJDKHBI pa3faBaThCsl Yepe3 ONHY-IBE CEKYHIbI MOcie
BKJIFOUCHHsI ycTpoiicTBa. CHauyanma OymyT CIBIIHBI MIETYKH, 00pasyolMe Tpeib KaHapeiku (mociemaHuit
MIeTY0K Oojiee TMPOTSHKHBIN), a 3aTeM HACTYIIMT May3a, IMOCIe KOTOPOH Tpeau BO300HOBsATCH. Tak OymeT
MPOAOIIKATHCS 0 TEX MOp, NOKa BKIIOUEHO MTUTaHHE.

Bo3M0OXxHO, BaM 3aX04€TCsl U3MEHUTh 3BY4YaHHUE JIEKTPOHHON «KaHapehku». [ 3TOro Hy»HO 3HaTh O
BIUSHUN Ha UMHUTHpYEMbIE TPENH MapaMeTpoB TE€X WIM HHBIX Jerajeil. Hampumep, TOHaNbHOCTH Tpenu
3aBHCUT OT KoHjaeHcatopa C3 — ¢ yMEHBIIEHHEM €ro eMKOCTH 3BYKH CTaHOBSTCS Ooiee pPe3KuMH,
YBEIUYEHHE e eMKOCTH KOHEHCAaTOopa MPUBOANUT K CMATYEHHIO 3BYKOB, MMOHKEHUIO MX TOHAJIBHOCTH.

Yucno 3BykoB Tpenu (MHAUe rOBOps, YaCTOTYy MX MOSBIICHHMs) ompenenser koHmencatop C2. Ecnm
eMKOCTh €0 YMEHbBIIHTh, YaCTOTa 3BYKOB-IIEITYKOB (a 3HAYUT, M UX YKCJIO) Bo3pacrer. Biuser Ha 3TO u
pesucrop R3, HO OCHOBHOE ero Ha3HaueHHWE — MPEKpallaTh TPEIb TOCIE ONMPENEIIEHHOr0 YHcia 3BYKOB.
[Ipuuem OT CONPOTUBIIEHUS 3TOT'0 PE3UCTOPA 3aBUCHUT MPOAODKUTENFHOCTD MOCIEAHEr0 3ByKa Tpeial — OHa
YBEIUYMBAETCA C YBETMUYEHNUEM CONPOTUBIIEHUS pe3rcTopa. OJHaKO U3MEHATH COMPOTHUBIIEHHE PE3UCTOPA B
OONBIINX TIpEleNax OIAacHO, IOCKOIBKY 3TO MOXET TNPUBECTH K HAPYIMICHHUIO HOPMANBHOH paboThI
ycrpoiictBa. Tak, Mpu Ype3MEepHOM YBETUYEHHUU COMPOTHBICHHS PE3UCTOpa MOXKET HACTYIUTh MOMEHT,
KOTJa TIOCJIeTHUHN 3BYK TPl HAYHET MOBTOPSATHCS MOCTOSHHO M YCIBIIIATh HOBYIO TPENb yAACTCA TOJIBKO
rocjie KpaTKOBPEMEHHOI'0 BBIKIIOUEHHUS NMHUTAHUSA. YMEHbIIEHUE K€ CONPOTHBICHUS PE3UCTOpa MPUBEAET
BOOOIIIE K MPEKPAILCHHIO TpeJiei. A eclii cy4aifHO OKa)KeTCsl HeMCIIPaBHBIM pe3uctop R3 uin KoHIeHcaTop
C2 (oOpbIB B UX 1eMHK), B TefieoHe OyIeT CIABIIICH MOCTOSHHBIA HErPOMKUHN CBHUCT.

Konpencatop C1 ompenenser NpoOAOKUTENBHOCTh KaKIOW Tpend M May3bl MEeXAYy HUMH — C
YBEIUYEHHEM eMKOCTH KOHAEHCATOpa OHU TaKKe YBETUIMBAIOTCA.

DJIeKTpOHHAS <«KaHapelka» padoTocmoco0Ha M ¢ HMCTOYHHUKOM NHTaHus HampsbkenweM 4,5 B, Ho
IPOMKOCTh 3BYKa HECKOJIBKO TOHMKAeTcsi (BIIPOYEM, TpPEIH CIBIIMIHBI JaKe Ha PACCTOSHUU MeTpa OT
JIOKAIIEro Ha CTOJIe MUHUATIOPHOTO Tenedona). Haunbomnee mpocToii crocod moBbICUTh IPPMKOCTh Tpeneil u
JaTh BO3MOXKHOCTh MOCITYIIATh MX OKPYXKAIOIMIMM — TIOCTABHTh BMECTO MHHUATIOPHOTO Telle)oHa KaTCIOb
JABM-4m wnu-niof00HbI#H eMy ¢ conporuBiacareM 50 — 80 Om.

YcrpoiictBo, coOpaHHOE IO CXeMe UMHUTAaTOpa, MOXKET HallTH camoe pazHooOpa3Hoe mpuMeHeHue. Tak,
€clii OTIAasATh BEPXHUM MO cxeMme BBIBOA pe3ucTopa Rl oT menu mutaHus M COEOAUHUTH C HUM OJUH
MIPOBOIHUK CO IIYNIOM Ha KOHIIE, a JIPYToil NMPOBOAHMK MPUCOEAWHUTH K «MUHYCY» MUTaHHS, TO MOXHO
MOJY4UTh 3BYKOBOH MpoOHHMK. Kacasce mrymaMu Takoro NMpoOHHMKa pPa3iMYHBIX TOYEK MOHTa)Ka JIH0OOTO
ycTpoiicTBa (MpUEMHHUKA, YCHJIMTENS M T.JA.) WM BBIBOAOB JCTaliCi, ONPENENSIOT IeJIO0CTh IIeNel Win
neranei: Kak Toibko pe3uctop R1 okaxercs coeqWHEHHBIM Yepe3 IMPOBEpSIeMYIO LeMb C «MHHYCOM»
nuTaHus, B Tenedone pasmacres 3ByK. [IpuueM ¢ yBenndyeHHEM CONPOTHUBIICHHUS TPOBEPSIEMON 1enu OyneT
HECKOJIbKO U3MEHSITHCS U XapakTep 3BydaHwust Tpenei. JIoCTOMHCTBO Takoro MpoOHHKA elle U B TOM, YTO OH
MO3BOJISIET KOHTPOJIUPOBAThH LIEMTH COMPOTHUBIEHHEM 10 HECKOIBKUX KHUIOOM.

YcTaHOBUB B KOHCTPYKIHMIO TeleOHHBIH Karciooib JIOM-4M, MOXHO HCIOJIb30BATh HMHUTATOP B
KauecTBe KBapTUPHOTO 3BOHKA. B 3TOM ciy4yae KOHTaKThl 3BOHKOBOM KHONKH y BXOJIHOW JBEPU 3aMEHSIOT
BBIKJTIOYATENb MMUTaHUS.

YHUBEPCAJIbHBIN BJIOK IUTAHUA

Bam yxe npHux0oIuIoch CTPOUTh CaMOJICNIKH C CaMbIM pa3HbIM HampsbkeHueM nutanus: 4,5, 9, 12 B. U
KKIBIH pa3 HYy)KHO OBLJIO IIPHOOPETaTh COOTBETCTBYIOIIESE YHCI0 OaTapeek Wik 3jieMeHTOB. Ho He Bcerma
€CTh HY)XHBbIC HMCTOYHHKH IHUTaHMS, Ja M CPOK CIYyKObl MX OrpaHuveH. Bor moyemy i aomaiiHei



nabopaTopuu HEOOXOJMM YHUBEPCANBHBIA HWCTOYHUK, MPUTOAHBIA TMPAKTHYECKH JUIS BCEX CIIydaeB
PaaMOMIOOUTENBLCKOM MPaKTUKKU. VIM MOXET CTaTh OMMCAHHBIN HIDKE OJIOK MUTaHUs, paOOTarOIIUK OT CETH
MepeMEHHOr0 TOKa M obecreunBaronuii robdoe mocrosiaaoe HanpspkeHue ot 0,5 no 12 B. B to Bpems kak
BEIMYMHA TOKA, MOTpeONsieMoro or Onoka, Moxker gocturats 0,3 A, BBIXOAHOE HampsDKEHHE OCTAETCs
cra0unpHBIM. M elmme OfHO JOCTOMHCTBO OJloka — OH He OOHTCS KOPOTKHX 3aMBIKaHUH, YacTo
BCTPEUAIONINXCS HA MPAKTUKE BO BpeMs NMPOBEPKH M HAJAKUBAHUS KOHCTPYKIIHH, YTO OCOOCHHO BaYKHO JJIS
HaYMHAOIIETO PaIHOJIFOOUTEIS.
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Puc. 123. Cxema 6noka nutaHmmn

Cxema Onoka muTaHusi npuBeneHa Ha puc. 123. CereBoe HaIpsDKEHHE TMMOAaeTcs 4epe3 BUWIKY X1,
npenpoxpanutenb F1 u Beikimovyarens Sl Ha nepBUYHYI0 00MOTKY TpaHcdopmaTopa T1. DTo moHmKamui
TpaHcdopmaTop, MOITOMY HampsbKeHHEe Ha ero BropuuHoi ooMotke (II) 3HAYMTENBbHO MEHBIIE CETEBOro.
[lepemenHOe HapsHKEHHWE CO BTOPUYHON OOMOTKH MOCTYIAET Ha BBHINPSIMUTENh, COOpaHHbBIN Ha auomax V1
— V4. Ha BbIxOzie BBIIPAMUTENS OYZIET YK€ MOCTOSHHOE HAMPSDKEHUE, OHO CTIIaXXHBAETCS KOHIEHCATOPOM
C1 cpaBuuTenbHO Oonbmiol emkocTd — 500 Mkd.

Hanee cremyer cTaOUIM3aTOp HANPSDKEHHS, B KOTOPBIA BXOAAT pe3uctopbl R2 — RS, tpansuctops! V8,
V9 u crabunutpon V7. [lepemennbiM pe3uctopoM R3 MOKHO ycTaHaBIMBaTH Ha BbIxone OJ0Ka (B rHE3Iax
X2 u X3) moboe nanpspxenue ot 0,5 no 12 B.

Kackapn Ha Tpansuctope V6 MOCTOSHHO «CIEAUT 38 COCTOSHHEM Harpy3KH — 3TO aBTOMAT 3allIUThI OT
KOPOTKOTO 3aMbIkaHus. Ecny B 1enu Harpy3ku MPOHM30MIET KOPOTKOE 3aMBbIKaHWE, TO €CTh OKa)KyTCs
3aMKHYTHIMU BBIXOJIHBIC THE3/1a OJIOKa MUTaHUs, TpaH3UCTOp V6 OTKpoeTCs, 3aMKHET BBIBOJIBI CTAOHIMTPOHA
W CHHUMET TakuM 00pa3oM HampspDKeHWE ¢ Harpy3kd. Kak TOIbKO KOPOTKOE 3aMbIKaHHE OYIET yCTpaHEHO,
BBIXOJJHOE HAIMPSKEHUE TTOSIBUTCS BHOBb.

[Nonwmxkarommii Tpancopmatop O70Kka TOTOBBIA. Ero pomb BEIMONHSET BBIXOJHOH TpaHchOpMAaTOp
KaapoBoii passeptku TeneBusopa (TBK — 110JIM). C takum TpaHchOpMATOPOM BbI yXKe BCTPEUAIHCH,
Korja cobupanu Onok murTaHus snekrpodona. [lomolier W Ipyroil mNoOHMXKaOMMKA TpaHcPOpMaTop ¢
MepeMeHHbIM HarnpsbkeHrneM Ha ooMotke || okono 14 B (MoxHo 13 — 17 B) mpu toke notpednenus mo 0,3
A. Vnade roBops, ykazaHHOE HampspDKEHHE JODKHO OBITh MPH TOAKIIOYEHHOH K BBIBOJAAM OOMOTKH
Harpyske (HarpuMep, Pe3UCTOP) COMPOTHUBIICHHEM 0K0J10 45 OM 1 MorHOCcThIO0 5 BT.

Jlnozapl MoryT ObITh JHOObIe U3 cepun J[226 (Hampumep, [1226B, /12261 u 1.1.). Konnencarop C1 tuma
K50-6. ITocrosiunbie pesuctopsl — MJIT, nepemennsiii — CII-1. Bmecto crabmimtpona J1814]] moxHO
npumenuTs [1813. Tpansuctopsl V6, V8 Hamo B3aTh Tuna MII396, MI141, MII41A, MI1425 ¢ BO3MOXHO
OonmpimM ko3 dunmenToM nepenaun toka. Tpansucrop V9 — 1213, 11216, 11217 ¢ nmro0biM OYKBEHHBIM
unaekcoMm. Ilopoiinyr u 1201 — T1203. TpaH3UCTOp HYKHO YCTAaHOBUTH Ha pajuaToOp — IUIACTHUHY
ATFOMHMHMS WK Apyroro meramuia pasmepoM 70 X X 40 mm, TommmHoi 1,5 — 2 mm. [lenaroT 3To Tak, Kak
pacckasbIBAJIOCH B ONTUCAHUK OJIOKA MUTAHUS JIEKTPOQoHa.

OcranbHbIC IeTall — BBIKIIIOYATENb, PESIOXPAHHUTEIb, BIIIKA U THE3/1a — JII000H KOHCTPYKITUH.

JIiist MOHTa)Kka JieTaliell BRIPSKbTE U3 U3OJSAIHOHHOI0 MaTepuana (reTMHaKe, TeKCTONUT, (aHepa) Iiary,
YepTeK KOTOpOH mnpuBeneH Ha puc. 124. ChHavana NpopexbTe B IUIaTE€ Ma3bl IMOJ JANKH KpPEIUICHUS
Tpanchopmaropa. 3aTeM yCTaHOBUTE MOHTAXKHBIC IIMUIILKA U IPOCBEPIINTE OTBEPCTHUS B YIilaX IUIATHI U MO
BBIBOJIBI  AJIGKTPOIUTHYECKOTO KOHjAeHcatopa. CMOHTHpPYHTE JHOABI W CTAOWJIMTPOH, TNpHUMasiTe
MOCTOSIHHBIE PE3UCTOPHI, @ B TOCIEMHIO OdYepelb — TPaH3UCTOPHL. Y CTAaHOBHUTE Ha IUIATE JACpKATelhb
NPEOXPAHUTENST — €ro MOKHO M3TOTOBUTH M3 JKECTH OT KOHcepBHOW Oanku (cM. puc. 81). ITomectute



BBIXO/IHOM TPaH3UCTOP Ha pajuaTop, MPHUKPENUTEe paaraTop K IjiaTe U MOAMasiiTe BEIBOABI TPaH3HCTOpA K
COOTBETCTBYIOIIMM MINMWJIbKaM IiaTel. [IpukpenuTe K 1uiate TpanchopMaTtop W TOAMASHTE BBIBOABI €ro
BTOPUYHON OOMOTKH K JIHO/IaM, a OJJH U3 BBIBOJIOB IMEPBHYHON OOMOTKH — K JIEpKATENI0 MPETOXPAHUTENS.
BceraBbTe B 0TBEpCTHS BBIBOJBI 3JEKTPOIIMTHIECKOI0 KOHAEHCATOPA, 3aTHUTE UX CHHU3Y B Pa3HbIE CTOPOHBI,
4TOOBI KOHJICHCATOP JieprKajica Ha IJIaTe, U MOATAsHTE K BBIBOJIAM ITPOBOJHUKH OT JAUOJOB.
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Puc. 124. MoHTaxHas nnata 6noka NUTaHUA: a — pacnosfioXeHue AeTanen; 6 — BHEWHUWA BUA
CMOHTUPOBaHHOWM NnaTbl

ITnaty c¢ meramsamu 3akpenure B Kopmyce (puc. 125) momxomsmmx pasmepoB. Ha nwuiieBoil creHke
KOpITyca YCTaHOBHUTE BhIKIIFOUaTeNb (Hampumep, TymOiep TB2-1), nepeMeHHbIi pe3ucTop, BEIXOAHBIC FHE3/a
(3mech Jyuliie BCero MOAOMIYT 3a5KUMBbI, TO3BOJISIONIME BCTABIATh OJHOMOIIOCHBIC BUJIKKA WJIM MOAKIIOYATh
MPOBOJHUKMA OT IMUTAEMbIX KOHCTPYKIHMH). 3ajHsis CTEHKa KOpIyca CheMHas, B HEH HaJo MpojenaTh
OTBEpPCTHE TMOJ CEeTeBOM INHYp mnuTaHus. Ilepen TeM Kak 3aKpenuTh B KOPIyce IUIATy, COCIUHHUTE
COOTBETCTBYIOIIME IIMUJIBKM €€ C JeTalsiMH Ha TMepeqHell CTeHKe. OTO COCIMHEHHWE clesaiTe
MPOBOJHUKAMH B HW3OJSALUHM JOCTATOYHOW JUTMHBI, YTOOBI MX XBAaTWJIO, KOTJA IJjIaTta JICKUT PSIAOM C
KOPITYCOM.

Kak 00bI4HO, 1MOCIIe OKOHYaHHS MOHTaXKa CHavasa MpOBEPhTE NMPAaBHIBHOCTh BCEX COCAMHEHUI, a 3aTeM
BOOPY)KUTECh BOJIBTMETPOM U MPHCTYIANUTE K MpoBepKe O0Ka MUTaHus. BcTaBuB BHIKY OJIOKAa B CETEBYIO



PO3ETKy W MoJaB NMHUTaHKE BhIKIIoYaTeneM Sl, cpady ke mpoBepbTe HanpshkeHue Ha KoHnencatope C1l —
OHO J0JKHO ObITh 15 — 19 B. 3ateM ycraHOBHTE IBHKOK IEPEMEHHOr0 pe3rcropa R3 B BepxHee 1Mo cxeme
MOJIOKEHUE U W3MEpbTe HampsbkeHue Ha rHe3max Xl m X3 — oHO momwkHO ObITh okoio 12 B. Eciau
HanpspDKEHHE HAMHOTO MEHBINE, TPOBEphTE padoOTy CTAOMIMTPOHA — TIOAKIIOYUTE BOIBTMETP K €ro
BBIBOZIaM W M3MEPhTE HaNpsDKEHUE. B 3THX ToYKax HampspKeHUe JOMKHO ObiTh okono 12 B. Ero 3nadyenue
MOXET OBITh 3HAYHTENFHO MEHBIIEC M3-32 MCIIOJIb30BAHUS CTAOMIMTPOHA C JPYTUM OYKBEHHBIM HHJIIEKCOM
(mampumep, JI814A), a Taxke NpPU HENPABWILHOM BKIIOYCHHH BBIBOJOB TpaH3ucTopa V6 MM ero
HEHMCIPAaBHOCTU. UTOOBI MCKIIOYUTH BJIMSHUE 3TOrO TPAH3MCTOPA, OTMAsHTE BBIBOJA €r0 KOIUIEKTOpa OT
aHoza CTaOMIMTPOHA U BHOBH M3MEPhTE HANPsDKEHUE HA CTa0MIUTpOHE. Ecu 1 B 3TOM ciiydae HanmpshoKeHHe
MaJio, MpoBephTE pe3nucTop R2 Ha cOOTBETCTBHE ero HOMUHAA 3agaHHoMy (360 Om).

Puc. 125. BHewHn BUA 6noka nutaHus

Korma moOberech Ha BBIXOAC OJIOKAa MUTAaHHS HYXHOro HampspkeHus (mpumepHo 12 B), mompoOyiite
nepeMenarh JBMKOK PE3UCTOpa BHU3 IO cxeMe. BBIXOJHOE HampspkeHHe OJ0Ka JIODKHO —IUIaBHO
YMEHBIIATHCS TOYTH JI0 HYJIS.

Teneppr mnpoBepbTe pabory Onoka mnoj Harpyskod. [logximounte K THeE3IaM-32KUMaM  PE3HCTOP
conporuBienueM 40 — 50 OmM u momHOCTRIO He MeHee 5 Br. Ero mMoxHO cocTaButh, Hampumep, u3
YeThIpeX MapauIelibHO COSAMHEHHBIX pe3ucTopoB MJIT-2,0 (MoriHocThIO 2 BT) conporusienrnem mo 160 —
200 Owm. ITapamiensHo pe3rcTopy BKIIOYHUTE BOJIBTMETP U YCTAHOBUTE JBMXKOK TepeMeHHOro pesucropa R3
B BepxHee 10 cxeMe nonokenue. CTpenaka BOIbTMETpa OJDKHA TT0Ka3aTh HanpsbkeHue He Huke 11 B. Ecnu
HaNpsDKCHUE MajiaeT CUiIbHEe, TONMPOoOyHTe YMEHBIINTh COMPOTHBICHHE pe3rcTopa R2 (ycTaHOBUTE BMECTO
uero pesucrop conporupiearem 330 miu 300 Om).

Hactynuio BpeMs mpoBepuTh JCHCTBUE aBTOMaTa 3aliuThl. [loHagoOuTes ammnepmerp Ha 1 — 2 A, HO
BITOJIHE MOKHO BOCIIOJIb30BaThcsl aBoMeTpoM 1120, BKIIIOUCHHBIM Ha M3MEPEHUE ITOCTOSHHOTO Toka 70 750
MA. CHavana ycTaHOBUTE MEPEMEHHBIM PE3UCTOPOM OJIOKa MUTAaHWS BBIXOJHOE HampspkeHne 5 — 6 B, a
3aTeM MOJKIIOYUTE MIYIbl aMIlepMerpa K BBIXOJHBIM THe3/l1aM OJIOKa: MHHYCOBBIM IMyNm K THE3My X2,
TUTIOCOBBIN — K rHe3ny X3. B mepBwlif MOMEHT cTpeiika amIepMeTpa JO0JDKHA OTKIOHUTHCS CKauyKoOM Ha
KOHEYHOE JITICHHE IIIKAJbI, a 3aTeM BO3BPATHTHCS HA HYJIEBYIO OTMETKY. Ecnu 3T0 Tak, aBTomar paboraer
WCTPaBHO.

MakcuManbHOE BBIXOJHOE HaNpsDKCHUE OJIoKa OIpeNensercs TONBKO HalpspiKeHHEM CTaOHMIIH3alud
crabmmuTpoHa. A oHo s yKazanunoro Ha cxeme J1814J1 (J1813) mosker 6wiTh oT 11,5 mo 14 B. ITostomy mpu
HEOOXOJJMMOCTH HECKOJNBKO TOJHATh MaKCHMallbHOE HAIPSDKEHUE TOAOCpUTE CTAOWIMTPOH C HYXHBIM
HanpsHKCHHEM CTaOMIIM3alMY WK 3aMeHUTE ero ApyruM, Hanpumep JI815E (¢ HampsbkeHHeM cTaOuIn3anum
15 B). Ho B 3TOM ciyuae mpuaercs HM3MEHHUTh pe3ucTop R2 (YMEHBUIIMTH €ro CONpPOTHBIICHHE) M
WCITIOJIB30BATh TPaHCPOPMATOP, C KOTOPHIM BHINPSMIICHHOE HampshkeHue OyeT He MeHee 17 B npu Harpyske
0,3 A (u3mepsiercst Ha BBIBO/IAX KOHICHCATOPA).

3aKIOYATENFHBIN ATall — TPpalydnpoBKa MIKAIbl IEPEMEHHOTO PE3UCTOPA, KOTOPYIO BbI 3apaHee JTOJIKHBI
HAKJICUTh Ha IMIIEBYIO TMaHeNnb Kopiyca. [loHamoOWTCs, KOHEYHO, BOJBTMETP IOCTOSHHOI'O TOKA.
KonTponupys BEIXOIHOE HaNpsDKEHUE OJIOKA, YCTaHABIUBAKNTE JBHKOK MEPEMEHHOTO PE3UCTOpa B pa3HbIe
MOJIOKEHUSI M OTMEUaiTe Ha IIKalle 3HaYCHUE HANPSDKEHUS JJIsl KaKAOTro M3 HUX. [ paayrpoBaTh mIKamy
MOKHO 4yepe3 1 B uim npoctaBuTh Ha Heit Hanbosiee ynorpeduTenbHbie Hanpsbkenus: 1,5; 3; 4,5; 6; 9; 12 B.
B nroboMm ciydae Haso MOMHUTb, YTO 3HAUEHHS HANIPSHKEHUH OyAyT MpaBHIIBHEI Oe3 HATPY3KH.
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IQJIEKTPOHHAS UTPOTEKA

B wacel gocyra BbI, KOHEYHO, HE MPOYb MOWUTpaTh C APY3bIMH B Te uiM uHble uUrpel. Ceifuac
MPOMBIIIUICHHOCTD BBITYCKAET OIPOMHOE KOJIMYECTBO CaMbIX Pa3HOOOPa3HBIX HACTONBHBIX HIp. Ho MOXKHO 1
CaMOCTOSTEIbHO HM3TOTOBHUTHh OPWUTHHAIBHYIO WIPOTEKY, He IMOXOXKYI0 HU Ha Kakyio apyryio. Kak u B
HNpEenbLAYIINX KOHCTPYKIUSX, 31€Ch UCIOIb3YIOTCS JOCTYIIHBIE U HEJOPOTUE AETAIIN.

JIJABUPUHT

B aroii urpe moOexmaer HambOoJiee BHUMATEIbHBIN, COOOPAa3UTEIbHBIM M CIOKOHHBIA. VIMEHHO Takue
KayecTBa HY)KHBI, YTOOBI HE 3aIyTaThCsl B CIOXHBIX XOJIaX U COOOIICHUSIX, BEAYIIMX K 3aBETHOW LIEIH —
KBaJlpaTHON «komHaTe». [IyTh K Hel Ha/l0 NPOWTH METAJUIMYECKUM IIIYIIOM, IEPEMENIAEMbBIM 10 JIOPOKKaM
nabupunTa. Kacatbcsi cTeHOK JIaOMpUHTA HENb3s — Cpa3y JKe BCIBIXHET KOHTPOJIBHAS JIaMIla M Pa3iacTcs
3BYKOBOM CUTHaJI. BBIMTpBIBAET TOT, KTO TOWUJIET 1O «KOMHATHI» C MEHBIIIUM YHCIIOM KacaHWH.

UepTexk nabupunTa npuBeneH Ha puc. 126. KoHeYHO, BBl MOXKETE COCTaBUThH JIIOOOH APYToil 4epTex ¢
Oonee XUTPOYMHBIM TIeperyieTeHHeM MyTel, BeAyIuX K 1enu. Ho moMHuTe, 4TO C YCIIOXKHEHHEM PHCYHKa
YBEIUYUBACTCA TPYAOEMKOCTb N3TOTOBIEHNS KOHCTPYKIIHH.

Haubonee nenecoo0pazHo MCIONB30BATh ISl TAOMPUHTA, CKaXKeM, (QOIBIHPO-BaHHBIN CTEKIOTEKCTOIUT
WIH TETHHAKC, TIOKPBITBI ¢ OMHON cropoHbl (ombroit. Torma moctaTodHo mpope3aTh B (ONBre OCTPHIM
HOXXOM HJTH CIIEIIHATBHBIM Pe3aKOM KaHABKH, U JJAOUPHHT TOTOB.

Ho BeposTHOCTB, 4TO yJacTcsi JOCTaTh TaKOW MaTepuan, Heeenuka. IloaTomy mpuaercs 3amacTuch
IJTACTUHOW aJIOMHUHHS WM JIOPATIOMHHMS YKa3aHHBIX Ha PUCYHKE pa3MepoB, HAHECTH Ha IMOBEPXHOCTh
IIMJIOM JTOPOXKKHM JaOUpPUHTA, TPOCBEPIMTh Ha JOPOKKAaX OTBEPCTHS BO3MOXHO ONMXKE JPYyr K JIPYyTy,
MPOMHINTE HaA(WUIEM MTPOMEKYTKH MEKIY HUMH W OIWINThH Kpasi JIOPOXKEK, YTOObI OHH CTaJld POBHBIMH.
[upunHa mopoxek MoxeT ObITh 4 — 5 MM, TonmmHa miactunsl 1 — 1,5 M.

l'oToBYIO MerammMyecKyio MIAaCTHHY HaJOXHTE Ha TJaJKYyI0 MOBEPXHOCTh IJIAHKH M3 M3O0JSAIHOHHOIO
Martepuana, HanpuMep TeTUHAaKca, U IPUKPENNTE K HEl BUHTaMU C raiikamu. Eciii ecTh XOpolInd Kilei, To
IUIACTUHY MOYKHO TMPHKICUTHh K OCHOBaHHIO. [I[pHKpenuTe K MIaCTHHE 3eMIISIHOM JICMECTOK (MM HEOOIBIIYTO
MOJIOCKY JKECTH OT KOHCEPBHOW.0aHKH) U MPUMIAATE K HEMY MOHTa)KHBIN MPOBOJ B M30JIAIUK ArHONH 50 —
60 cm.

[ymom ClTy>KHT OTPE30K MEIHOr0 MpoBoja auamerpom 1,5 — 2 mm u puHoi 10 — 12 cm. OauH KOHeIT
€ro HaJI0 OYHUCTHUTH OT dMAaJICBON M30JIAIUN U 3aTOYUTh HAMMILHIUKOM, YTOOBI OH CTall MOMYKPYTIIBIM U €ro
yIoOHO OBIIO BECTH IO AOPOXKKaM JlabupuHTa. K IpyromMy KOHIy MpHNasiTe MHOTOXMIILHBIA MOHTAKHBIH
nmpoBox B m3oisiiuM JumHOM 50 — 60 cM, a 3aTeM HATIHUTE HA NIy OTPE30K PE3MHOBOW WU
XJIOPBUHHIIOBOW TPYOKH TaKOH JUIMHBI, YTOOBI KOHEII IIyTa BhICTYyNan Ha 5 — 6 MMm.

Curnamusarop kacanuit (puc. 127) cobpan Ha yerbipex Tpansucropax. [lepeoie aBa (V1 u V2) paborator
KaK DJEKTPOHHBIA KIII0Y, TOACOSAUHSIONNNA KOHTpONbHYIO JaMiy H1 K HCTOYHMKY MNWUTaHUSA MpU
3aMbIKaHUU 32XUMOB X| 1 X2 (nHaue roBopsi, MPH KaCaHUH IIYIIOM, BKJIIOYEHHBIM B THe310 X1, cTEHOK
7MaOMPHUHTA, C KOTOPBIMH COCMHEH MPOBOIHKMK OT rHe3ma X2). Ha AByX Apyrux TpaH3ucTopax coOpaH reHe-
patop — OH TomkiIoueH mapamiensbHo jgamre H1. Kak Tombko jamma BCHBIXHET, HAa HEU MOSIBUTCS
Hanpsbkenue. Cpasy jxe HauMHaeT paboTaTh reHeparop, U U3 JUHAMHYECKON TrooBkH Bl ciblmmTest 3BYK.
ToHaNBHOCTH €ro 3aBUCHT OT EMKOCTH KoHieHcaTopa C2 M cONpOoTHBIICHHS pe3nucTopa R2.

Kacanue urymom creHOK TaOUpHUHTa MOXKET OBITh MTHOBEHHBIM. [IOUyBCTBYET JIM €ro CHrHAU3aTop,
ycIieeT JIM BCIBIXHYTh Jlamra? B mpocreiiiem citydae, Koraa depe3 Iyl NoAaeTcs HAMpsHKeHUE Ha JaMITy,
OHa BpsJ JIK ycrena Obl HakanuThesi. Ho B Hamell cxeme Takoi BapHaHT MPEAYCMOTPEH M B CHTHAITU3ATOD
BBejIcHA cBoeoOpa3Has 3ajiepikka 1mo BpeMeHu. Ona cocrout u3 konuencaropa C1 u pesucropa R1. Ha sty
HENoYKy M TOJaeTcst uepe3 HIyn HampsbkeHue. Jlake MTHOBEHHOTO 3aMmblkaHUs 3axuMoB Xl m X2
JOCTAaTOYHO, 4TOOBI KoHAeHcatop Cl ycmen 3apsauTbes a0 HampsbkeHust Oatapen GBl. A nanmee o
Ha4WHAeT paspspkathest uepe3 pesuctop RL m tpansucropsr V1, V2. M xoTs mymn yke oTomiena OT CTEHOK
NaOWpUHTA, JIaMIIa TOPHUT, a U3 IUHAMUYECKOW TOJOBKH CIIBIIIECH 3BYK. [IpOIOIKHUTENBHOCTD 3aJIepKKH He-
OonbIas — MeHee CEeKYH/IbI, HO €€ BITOJHE JOCTATOYHO /sl HAIIUX LIENeH.
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Puc. 126. YepTex nabupuHTa

Tpansucroper V1 u V2 Bo3emute cepuit MII25, MII26 ¢ mo0ObiM OYKBEHHBIM HHICKCOM U
K03 puIMeHTOM nepenaun Toka He meHee 20.

Tpausucropsl reneparopa (M Apyrue ero JeTain) Takue Ke, YTO U B MPeablayIeil KoHCTpyKIuu. Jlamma
H1 na nanpsbkenne 3,5 B u Tok 0,26 A. Ho nyuime, ecnu yCTaHOBHUTE JIaMIy C MEHBIIMM TOKOM
norpedsieHus, Toraa TpaH3ucropel V1 um V2 Oyayr paborath B 0osiee JIETKOM PEXKHUME U MEHbIIE
HarpeBaThCsl MPH JUIMTEIBHBIX KaCaHUSAX IIYIIOM CTEHOK JabupuHTa. Pesucroppr — MIIT — 0,5,
koHaeHcaTop C1 — K50-6, Ho Mo)keT OBITh MCIIOJB30BaH M KOHACHCATOP APYroro tuma eMkocthio 100 —
200 mx®. [Ipuuem, yem Oobllle €MKOCTh KOHJICHCATOPA, TeM OOJIbIIEe NMPOAODKUTEILHOCTD 3aJCPXKKH, a
3HAYWT, U CBEUCHHS JIAMITBI ITOCTIE OKOHYAHUSI KacaHWs IIyIIOM CTEHOK JIabupuHTa. Bhikmowarens S1 —
tymOnep TB2-1, 6arapes nutanus — 3336J1, HO BIIOJIHE MOYKHO HCIOJIB30BATh APYrOd MCTOYHHMK MMUTAHHUS
HanpspkeaneM 4,5 B u paccunmTaHHBIA Ha HYKHBIH TOK Harpysku — g0 0,3 A (mampwmmep, Tpu Imo-
CIIE0BATEIBHO COETUHEHHBIX deMenTa 373 «CaTypH»).
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Puc. 127. Cxema curHanusaropa KacaHum

Jleranu cuTHaJIM3aTOpa CMOHTHpYHTE Ha 1uiate (puc. 128). PasMernB 3aroToBKy IUIAThI, TOCTABHTE HA
Hell MpeXIe BCEro MOHTaKHBbIC MIMUIBKH. 3aTeM BBIPSKbTE OTBEpcTHE Mon Iu(dy30p AUHAMUYECKOM



TOJIOBKH, MPOCBEPIUTE OTBEPCTHS IO KOHTPOIBHYIO JAMIy W METAJUIMYECKHH KOpITyC BBIKIIOYATENS U
YCTaHOBHTE 3TH J€TadH Ha IUiaTy (lamma J0/DKHA BBHHYHMBATBhCs B OTBepcThe). [Ipumasiite K IIMHIbKaM
pesuctopsl M KoHAeHcaTopbl. COEIWHHWTE KOHTAaKThl JIaMIBl COOTBETCTBEHHO CO UIMHIBKOM H
BBIKJTIOYATENIEM, a 3aTeM MOAMasiTe K JeTansM IJIaTbl BBIBOABI IWHAMUYECKOM TOOBKM. B 3akiiodeHue
MpHINAsSHTE K IMIIFKAM BBIBOJBI TPAaH3UCTOPOB. [Ipocienure, 4TOOBI TPaH3UCTOPHI OBLTH TOYHO Ha CBOHX
MECTax B COOTBETCTBUU C MPUHITUIHUAIBHON U MOHTa)KHOU CXEMaMHU.
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Puc. 128. PacnonoxeHue getanen cUrHanusaropa KacaHMi Ha MOHTaXXHOW nnare

Puc. 129. BHeWwlHUI BUA cMrHanM3saTopa KacaHumn

CMOHTHPOBAaHHYIO IIJIaTy HAIO0 3aKpenuTh B Kopmyce (puc. 129) co cheMHON HWKHEH KpbIMKoi. B
BEpXHEH CTEHKE KOpIyca MPOCBEPJIMTE OTBEPCTUS O] BBIKIIOUATEIb M JIAMITy, HampoTHB Iuddy3zopa
TOJIOBKH BBIPEXKBTE OTBEPCTHE — 3aKPOWTE €ro JIEKOPATUBHOW TKaHBIO WM MPUKPEIIUTE CBEPXY
TIACTMACCOBYIO peleTKy. [lmaTy ¢ meransMu MOXKHO MPHUKPENHTh K BEpPXHEH CTEHKE BHHTaMH, HO OHA
OyJeT HaJeKHO yIePIKUBATHCS TaliKoi, HABUHYCHHOM MTOBEPX CTEHKU Ha KOPITYC BBIKITIOYATEIS.

Ha BepxHeii cTeHKe yCTaHOBHTE 323KUMBI, a 0aTapero MUTaHUs pa3MECTUTE BHYTPH KOpITyca Ha JI000H u3
CTEHOK HWJIM TMPHUKPEIUTE €€ METaUIMYeCKOi CkoOoW K HukHeW Kpbiike. COSAMHEHUS MEXKAY IUIATOM,
Oartapeeil U 32)KHMaMH BBITTOJTHSIOT MHOTO>KHMJIBHBIM MOHTaXKHBIM ITPOBOJIOM B M3OJISIHH.

HanaxuBats curaanmuzatop HecsioxkHoO. [Tona Beikitoyarenem Sl nuranue, BpeMEHHO COSIMHHUTE MEXKIY
co00M IMHUTTEP M KOJICKTOP TPaH3UCTOpa V2 M MOAKIIOUMTE TaKMM o0Opa3oM reHeparop u jgamny H1 x
WCTOYHUKY nuTaHus. JlaMmna JoKHA 3aropeThes, a U3 TUHAMUYECKON TONOBKH pa3iaThes 3BYK. Eciu aToro
HET, B MOHTaKe ObljIa JOMyIlIeHa OIuOKa. Y CTpaHUTE ee.

3aTeM CHMMHTE MEPEMBIYKY MEKIY SMUTTEPOM U KOJUIEKTOPOM TpaH3ucTopa V2, a 3axumbl Xl u X2
3aMKHHUTE MEXIy co0oi. JlaMma MOXKeT 3aropeThes SIPKO, KaK U IMpH HEMOCPEICTBEHHOM TOAKIIIOYCHUH ee K
Oarapee nmutanus. Takast spKOCTb, KOHEUHO, HE HYXKHA, U €¢ CIeyeT YMEHBIIUTh BO H30eKaHNE H3IIUIIHETO
TOKa dYepe3 TpaH3ucTop V2 u ero HarpeBa. s 3Toro BKIFOUMTE IMOCIENOBATENBHO ¢ pesucropom RI1
MEepEeMEHHBIA Pe3ucTOp conpotuBicHreM 2,2 wnmu 3,3 kOM H, IepeMerias ero JABH)KOK, YCTaHOBHUTE
HampsbKeHUe Ha Jamie paBHbiM 2,5 — 3 B. 3ateM u3MepbTe HOJIy4YHBIIEECS OOIIEe COMPOTHBICHHE
(repeMeHHBIH PE3UCTOP U TTOCTOAHHBINA R1) 1 BasiiTe pe3ucTop ¢ TaKUM CONPOTHBIEHHEM BMecTo R1.

Ecnu ke sipkoCTh CBEUEHHS JaMITbl NIPH 3aMBIKAHUU 3)KUMOB OYyJIeT HEJOCTATOYHA, HY>)KHO HECKOJIBKO
YMEHBIINTL conpoTuBieHne pesucropa R1. Ho 3To MoxeT clOyduThcs IUIIb MPH HCIOJNB30BAHHU
Tpan3uctopoB V1 u V2, obnanaronmx Ko3GGHUIMEHTOM Iepeaady ToKa HIXKE YKa3aHHOrO 3HaueHus. B atom



ciydae JJisl TONYYeHUsl HYy)KHOHM 3aJIep KKK TIPUACTCS YBEIHYUTh eMKOCcTh KoHaeHcaropa C1 no 200 — 300
MKOD.

KTO BBICTPEE?

[Ipo venoBeka, KOTOPBIH MOXKET TIOCIIE MOJA4YXd KOMaHJbl MTHOBEHHO BBHITIOJIHUTH €€, TOBOPST, YTO OH
obnagaer xopomeid peaknuei. Hepeako Takas peakmus MoMoraer B JKM3HHM. Hampumep, crpuHTEp,
CTapTOBABIIMHN TIOYTH BCIIE]] 32 CBHCTKOM HITM BBICTPENIOM CYJIbH, UMeeT OOJIbIIe MAaHCOB MPUHTH K QUHUIITY
nepBeIM. Xopoliasi peakiiusi HeoOxonuma modepy, JEeTYHKY-UCIBITATENI0, KOCMOHABTY W JIIOASAM JPYTHX
npodeccuii.

A KakoBa peakilus y BaCc W BalllMX TOBapHIIECH? DTO HETPYAHO IMPOBEPUTH C MOMOIIBIO IIpeIaracMoi
urpel. OHa COCTOHMT M3 JIBYX CHUTHAJBHBIX JIaMIl, JIByX KHOIOK M JIPYTUX JIeTalieid, MOKa3aHHBIX Ha CXeMe
(puc. 130). ITocie Toro kak BeIKIOUaTeaeM S3 OyaeT MOJaHO HAIPSIKEHUE TUTAHHUS, CYAbs JacT KOMAaHIy.
Kaxplii u3 UTPOKOB cTapaercst ObICTpee HakaTh Ha KHOMKY: S1 Jist mepBoro Urpoka U S2 — Jist BTOPOro.
Ecnu aTo ObIcTpee clenaer Mmepeblidi MTPOK, 3aroputcs ammna H1, eciau Bropoit — H2. [Ipoucxoaut 3To BOT
novyemy.

Korna naxxumaror kHonky S1, Ha 6a3y Tpanszucropa V2 depe3 KOHTaKThl KHOIKH, pe3uctop R2 u mammy
H2 nonaercs nanpsbxenne 6atapen nutanus. Tpansucropsl V1, V2 otkpeiBatotest u namma H1 3axuraercs,
MOCKOJIbKY OHA OKa3bIBACTCSI MOJKIIOUYEHHOM uepe3 Ienb KOIEKTOp-3MUTTep TpaH3ucropa V1 k Gatapee
GBI. IIpu 3TOM, KOHEYHO, YMEHbBIAETCS HAMIPSDKEHUE MEKIY SMUTTEPOM M KOJUIEKTOpOM TpaH3ucropa V1
— JI0 Ha)KaTUsl KHOMKH OHO OBbLJIO paBHO HANpPSsDKEHHIO MCTOYHHMKA MUTAHUS, a Telepb COCTaBIser okono 1
B.

[MapTHEep, HaXaBIIWA CBOIO KHOMKY YyTh IO3KE Bac, HE CMOXET 3axeub Jamny H2, moromy dro
HaNpsDKEHUS Ha KOJUIEKTOPE OTKPHITOro Tpan3ucropa V1 HeZocTaToyHO A OTKPBIBAHUS TPaH3UCTOpoB V3
u V4.

OTmycTUB KHOMKY, JKIUTE CIEIYIOUIero CUTHAlla CyJIbH, 4YTOOBl BHOBbH IIONBITATBCS OIECPEIHUTH
conepHuka. [lobeauTeneM MOKHO CUMTATh TOTO, KTO U3 JIECATH TOMBITOK OOJbIIEE YUCIO pa3 3aXKET CBOIO
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Puc. 130. Cxema urpbl «KT0 GbICcTpEEe?>»
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Puc. 131. PacnonoxeHue getanen urpbl «KTo ObIcTpee?» Ha MOHTaXXHOW NnaTe



Jlammier Hamo B3sTh Ha Hampspkenue 3,5 B m Tok 0,26 A. IlomoiayT JaMIbel M ¢ MEHBIINM (HO HE C
OosnpM!) TOKOM, HO TOTJa MPUACTCS 3aMEHHTh PE3HCTOPhI APYTMMH, C OONBIIAM COMPOTHUBICHHEM.
Tpan3uctopsl Bo3bMHUTE J1H00BIE U3 cepur MI125, MII26, 110 BO3MOKHOCTH ¢ OAMHAKOBBIM KO3 pHIIHEHTOM
nepenavyn Toka. Beikirouatens nmutanus — Tymbnep TB2-1, Garapes nurtanus — 3336J1. Knonku moryt
OBbITh, JTF000H KOHCTPYKIIMH, HAIIPUMEpP 3BOHKOBBIE. Ha HUX U cllelyeT paccunuThIBaTh KOPIYC KOHCTPYKIIUH.
Pesucroper — MJIT-0,5.

Heranu urpsl (kpome 6atapen MUTaHHUS U KHOIOK) CMOHTUPY#Te Ha 1wiate (puc. 131). MoHTax mpocCToid,
HO TpPH BHIMONHEHWH €ro HaJIo COOIIONATh OINpEJelIeHHYI0 TOCIeA0BaTebHOCTh. [lociae ycTaHOBKH
MOHTAKHBIX IIMUJICK COSTMHHUTE MEPEMBIUYKOIN JIBe KpallHWE HIDKHHE M3 HUX. 3aTeM NpUTasiiTe Pe3UCTOPHI,
3aKpenuTe BBHIKIOYATENb, BBUHTUTE JIAMIIBl B MIPOCBEPJICHHBIC 3apaHee OTBEPCTHS B IUIATE, COCAMHUTE
pe3b0OBBIE YACTH JIAMIT TIPOBOJIHUKAMH C BBHIBOJIOM BBIKITFOUATENS, & OCTABIINECS KOHTAKTHI JJAMIT — C COOT-
BETCTBYIOIIMMH MOHTaXKHBIMH IIMHJIBKAMH. B MmocieqHIon ouepens paciasiiTe TpaH3UCTOPHI.

Puc. 132. BHewHun Bua urpbl «KTo 6bIcTpee? »

[TnaTy ¢ neTaasiMu PUKPENTUTE K JHIEBOM cTeHke Kopiyca (puc. 132). [l 3Toro mpocBepiuTe B CTEHKE
OTBEPCTHUE MOJ] BBIKIIOYATENh, IBA OTBEPCTHS MO JIAMIIBI M €IIl¢ JIBa OTBEPCTHS O]l BUHTHI TUAMETPOM 3
MM, 4epe3 3TH OTBEPCTHS MPOIYCTUTE BHUHTHI W 3aKpENUTe Ha HUX BHYTPH Kopmyca uiaty. Jlamiiel
KENaTeNbHO 3aKPHITh MPO3PAYHBIMHU KOJIMaYKaMH.

CBepxy K JHIIEBOM CTEHKE NpPUKpe MHUTE KHONMKU. 3apaHee MPOCBEPINUTE TOA HHUMHU OTBEPCTHUS H
MIPOITYCTUTE BHYTPh KOpIIyca MPOBOJAHMKH OT KOHTAKTOB KHOMOK. baTapeio muTaHusd pacmojoXHUTE B
YI0OHOM MeCTe BHYTpH Kopmyca. MOKHO TakKe MPHUKPEIUTh €€ METAUIMYSCKOW KHOMKOW K ChEMHOU
HUKHEH KPBILIKE.

Hacrano BpeMs mnpoBepuTh HUIPy B JACHCTBHM W OTpEryaupoBaTh ee. Ho BHauane, Kak OOBIYHO,
BHMMATEIIbHO TPOCMOTPUTE BECh MOHTaXX M CBEPhTE €ro co CXeMOoM. 3aTreM MojalTe BBIKIIOYATEEM
nuTaHue ¥ HaxxmuTe KHomky 51. JlomkHa 3aroperbes namma H1. Ormycrure kHonky 51 m Hakmute 52.
Tenepb nomkHa 3aroperbes aMmna H2.

[IpoBepbTe yeTKOCTh paboOThl KOHCTPYKIMHU. Haxkmute kHonky 51 u, He oTmyckas ee, kHonky 52. Ecnu
npu 3TOM Jamna H2 HavHeT MoCTeneHHO 3a)KHUrathes (MOXKET M BCIBIXHYTH cpasy, moracuB jamiy HI),
cleayer moxodpare pe3rctop R2 ¢ MEHBIIMM COMPOTHBIIEHHEM (M YBETHYHTD COMPOTHBIIEHHE PE3NCTOPA
R1).

Janee HaxxmuTe KHOTKY 52, a Bciuen 3a Hell 51. Jlamma S12 momkHa mpopoikath roperb. Ecnu HauHer
3axuraThes Jammna H1, 3HauuT, compoTuBiieHHe pe3rcropa R2 BbI YMEHBIIMIM CIMIIKOM CHIIbHO. HyxXHO
TOYHEE T000paTh ero COnpoTHBIICHHE.

MoxHo mocTynuTh nHade. HaxxaB cHauana kHOMKy 51, u3MepbTe BOIBTMETPOM HAIpsKEHHE Ha JIaMIle
HI, 3arem, ornyctuB kHOnKy 51 u HakaB Ha 52, — Ha nmamne H2. [TogOOpoM CONPOTUBJICHHS OAHOIO U3
PE3UCTOPOB 100CHTECh PABEHCTBA ITUX HANpsDKEHUH (MX 3HAYCHUs HE IOJDKHBI ObITh Ooniee 3 B). Tpuuem,
eciIi HY)KHO M3MEHUTDH HarmpsbkeHue Ha jamne HI, ciemyer moxbuparts conporuBieHne pesucropa R2 (vem
MEHbIIIC 3HAYCHHE, TeM OOJIbIIIC HAPSDKEHUE Ha JaMIIe).

BrioniHe BEpOSTHO, YTO HUKAKOW IOJACTPOMKHM JelIaTh HE MPHACTCS, €CIH OyayT HCIONIb30BaHbI
TPaH3UCTOPHI C OJJMHAKOBBIMHU KOX(QPHUIIMEHTAMH Mepeaayn TOKA.

B penkux ciaydasx MOXET MPOSBUTHCS M Takod A(PQeKT, Kak caMOIpPOU3BOJIbHOE 3a)KUTaHUE OJHOW (a
elle peKe JBYX) JIaMIIbl. Y CTPaHUTh 3TO MOYKHO BKITFOUCHHEM MKy 0a30if U IMUTTEpOM TpaH3ucTopoB V1
u V4 pesucropos conporuieHueM mo 510 Om — 1 kOwm.



JoOuBIIMCh YeTKOW paboOThl CaMOJENKH, 3aKPOWTE HIDKHIO KPBIIKY W MPEIJIOKHUTE JPY3bsIM
MOCOCTA3aTHCS B CKOPOCTH PEAKITHH.

KPACHBIN WUJIN 3EJIEHBIN?

B 310l urpe Moryr ydacTBOBaTh CKOJBKO YromHo uyenmoBeK. Kakapld moodepeaHo MpenckasbiBaeT
MOSIBIICHU € KPACHOT'O MJTH 3€JICHOT0 CBETOBOTO CHTHANA. 32 yraJplBaHHE eMy HaYHCIISIIOT, HApUMep, 2 O4Ka.
HaGpaBmmii HamOomnblliee YHCIO OYKOB 33 OJMHAKOBOE C YYACTHHKAMH YHCJIO TMOMBITOK M Oyner
nobeauTeneM.

Jlyuiie Bcero, KOHEYHO, TMOHATh YCTPOMCTBO UTPbI o3BoisieT ee cxema (puc. 133). [paBaa, Ha mepBbIii
B3MJISLJ] OHA CIIOKHOBATa, HO TIOCNIE TOAPOOHOTO M3y4deHHs MHoroe mposicHutcs. [loaTomy mocrapaiiTech
BHUMATEIFHO TIPOCIEUTh 110 CXeME 32 BCEMH NPOHMCXOASAIIMMHU TIPOIECCaMH, 0 KOTOPBIX OYyAeT cKa3aHo
HUXKE.
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Puc. 133. Cxema urpbl «KpacHbIn unu 3eneHbIn? »

Haunem cripaBoit yactu camozenku, coOpanHoit Ha Tpanzuctopax V3, V4 u V7, V8. HerpynHo 3aMeTHTh,
4TO CcXeMa ee IMOoXoXka Ha cxeMmy ycrpoiictBa aiasi urpbl «Kto OblcTpee?». VckimodueHue cocTaBiisieT
nojcrpoeunsiii pesuctop R10 u nocrosaubie pesuctopsl R7 u R8. UTto kacaercs moACTPOSYHOTO pe3ncTopa,
TO OH TIOMOTaeT Mono0paTh JY4IIHKA PEXUM paboTHl 3TOi camonenku. A pesucropsl R7 u R8 momorator
3aMEHHTh MEXaHWYECKOE BKIIOUCHUE TOW WM HMHOW JIaMIIbl, KOTOPOE MPOM3BOJMIOCH KHOMKAMH B
MpEABIIYIIEH UTpe, TIoJauei YIpaBIsIoNIero curuaia Ha 6a3y TpansuctopoB V4 u V7.

VYpapisionie CHUTHAIBI CHHMAIOTCS C MyJIbTHBHOpaTopa (€ro yCTpPOMCTBO BaM YK€ 3HAKOMO),
coOpannoro Ha Tpanszucropax V1 u V2. [lpuyem 3TH curHadbl MojaroTcs Ha 0as3bl TPaH3UCTOPOB Uepes3
moapl V5 u Y6 moouepenHo — To Ha 0a3y OJHOI'O TPaH3UCTOpa, TO Ha 0aszy apyroro. M, Hamo ckasatk,
MOJAIOTCSl Yallle, YeM STO MOXKHO cJieNlaTh BPYYHYIO, — HECKOIBKO JCCATKOB pa3 B cekyHAy. OmHako
MPOMCXOAUT 3TO JIUIIL TPU Haxkatoi kHomke 51. JlamMmbl 3aKHTArOTCS TOXKE MOOYEPETHO, XOTS WU3-32
OOIBIION YacTOTHl BKIFOUCHHS W BBIKIIOUEHHS Ka)KETCsl, YTO 00€ OHHM TOPSAT MOCTOSHHO, HO C MEHBIICH
SIPKOCTBIO.

CToUT OTIYCTUTH KHOIIKY, KaK OCTaHEeTCsl TOpsIled JTNIIb oaHa U3 Jamil. Kakas — TpynHo yraaats. Bee
3aBHCHT OT TOT'O, Ha 0a3y KaKOro TPaH3HCTOPa MOCTYITHII TIOCJICHUI CUTHAN Mepell OTIYCKAaHUEeM KHOIMKU. A
9TO, KaK Bbl IOHUMAETe, HUKTO MpeJcKa3aTh He MOXkeT. [103ToMy U PpUXOIUTCS yraablBaTh, KaKkas U3 Jamil,
kpacHas (Hanpumep, HI) unm 3enenas (H2), Oyaer roperb mociie oTiycKaHus KHOMKH.

Jlamniel ydiiie B3ATh TaKue K€, KaK M B MPEAbIAYIICH KOHCTPYKIMU, — Ha HanpsokeHue 3,5 B u Tok 0,26
A. A tpansuctopsl V3, V4 u V7, V8 nomxkusl 0biTe MI1256, MII266 ¢ koad¢uiuenTom nepeaaun toka 40
— 50. C Takum xe KOdIPPUIUEHTOM ClienyeT B3sTh U TpaH3uctopbl V1, V2 (oHu MOryT ObITh, KpoMe
MII142b, tumma MI1396, MI141, MIT41A). duomsr V5, V6 trma 12 ¢ mo6siM OyKBeHHBIM HHIEKCOM (JI2A,
26, 12B u 1. a.). ITocrosuusie pesuctopel — MIJIT-0,5, moacrpo-eunbie — CII-1. DaeKTpOIHTHIECKHE
koHaeHcatopel — OM, K50-3, K50-12, o Bmomue mopoitnyr u K50-6. B nrobom BapuaHTe pabouece
HanpshDKeHUE KOHJICHCATOPOB HE JIOJKHO OBITh HIDKE YKa3aHHOTO Ha cxeme. Briximovarens nutanus 52 —
TymOnep TB2-1, kaonka 51 mo60ii KOHCTPYKIIMH, HAPUMED, OT IEKTPUUIECKOTO 3BOHKA, OaTtapes MUTaHUs
— 3336J1. [Tomotiger U Apyrod MCTOYHUK MUTAHUS, HAPUMEP, COCTABICHHBIN M3 TPEX IOCISI0BATEIbLHO
CoeIMHEHHBIX dNieMeHToB 343 miu 373. Ho 9To noBjeuer yBenndeHue rabapuToB KOHCTPYKIIHH.
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Puc. 134. MoHTaxHas nnata urpbl «KpacHbIil UNK 3eneHbIiN?». a — pacnonoXxeHue aetaneii; 6 —
BHELUHWUI B, CMOHTUPOBaHHOW NNaThI

Puc. 135. MeTannuueckuit yronok Ansi KpensieHusi NoacTPOeHHOro pesucropa
Puc. 136. Buemnuii Bua urpbl «KpacHblii WM 3e1eHbIiH 7>



Bce neranmu wrpel, kpome KHONKM Hu 6atapen nuranus, cMoHTHUpyiTe Ha miate (puc. 134) wu3
M30JIALIIMOHHOIO MaTepuaja B TaKoil mociemoBaTenbHOCTH. CHadaja, KOHEYHO, YCTAHOBHUTE MOHTa)KHBIC
IIMAIBKE W IPOCBEPIIUTE TI0 YIIIaM TUTAThI KPENeKHBIE,0TBEPCTHS THaMeTpoM 3,5 MM. 3aTteM mpocBepiuTe
OTBEPCTHS T10]I IIOKOIU JIaMIT ¥ TyMOJIep, yCTaHOBUTE TyMOJIep U BBEPHHUTE B ATy Jamiibl. Kak u B mpespl-
Jyliell KOHCTPYKIIMY, COENMHUTE IPOBOAHUKAMHU Pe3b0OBYIO YacTh JIaMIl ¢ BEIBOIOM TymOuepa. [Ipunasiite
K IIMIJIbKaM BCE MTOCTOSHHBIE PE3UCTOPHI U MOANAANTE TepeMBIYKH MEX Iy mmmibkamu. [Ipumnasiite nnossl,
a 3aTeM JJIEKTPOIUTHYEeCKHe KOHJeHcaTophl. COoeqMHUTE MPOBOAHUKAMHY IIMWIBKH, K KOTOPBIM MPUTASHBI
BEpXHUE MO cxeme BhIBOABI pe3rcTopoB R1, R4, R5, ¢ pespbOopoii yactero jamnbel H1. [lomnasiite
OCTaBIIIKECs BBIBOIBI JIAMIT K COOTBETCTBYIOIINM IIMUIbKAM (37€Ch HYXKEH MPOBOJI B U3osiun). [Ipunasiite
BCE TPAH3HUCTOPHI.

W3roroBbTe W3 aNOMUHHS WIH JopaitomuHus aBa yroika (puc. 135) u ycraHoBuTe Ha HHUX
MOJICTPOCUHBIC PE3UCTOpPhI. [IpUKpenuTe Yyroikd BUHTAMH K Iuiate (IpeiBapUTENbHO, KOHEYHO,
MPOCBEPIIUTE JJIsl 3TOrO0 YEThIpe OTBEPCTHsS auaMeTpoM 3,5 MM) M MOAMasiiTe BBIBOIBI PE3UCTOPOB K
JeransM Ha 1oiate. Brasiite MeXay ocTaBIIMMCS BBIBOJIOM pe3ncTopa R2 u cooTBeTcTBYyIOIIECH IIMUIBKOM
HA IJIaTe MOCTOSIHHBIN pe3nucTop R3, a Mexay TakuM ke BbIBOIOM pesrucTopa R 10 u rmaToit — mocTosHHBINR
pesucrop R9.

CMOHTHPOBAaHHYIO IJIaTy YCTaHOBUTE BHYTpH Kopryca camoxenku (puc. 136) Tak, 4ToObl Hapyxy
BBICTYNAIH OaJUIOHBI JIaMIT M PydYKa BBIKIIOYATENs MUTaHWS. B 3a7Hell CTEHKe Kopiyca MpOCBEpIIUTE
OTBEPCTHA HANPOTUB PYUEK MOACTPOCUHBIX pe3ucTopoB. K BepxHel cTeHKe KopIyca MPHKPENUTe KHOIIKY,
MPOIYCTUB TPOBOJAHHKH OT €€ KOHTAKTOB 4epe3 OTBEPCTHsI BHYTPh Kopiryca. MeTaimueckoi cKoOoit
3aKpenuTe O6atapero MUTaHUs HA CheMHON HWXKHEH Kpbiike. [loanasiite K miare MpOBOJHUKH OT KHOIKH H
BBIBOZIOB OaTape. baijioH oJHOW JIaMTBl OKpachkTe JIAKOM B KpacHBIA LIBET, a JAPYrol — B 3eNCHBIN MK
3aKpOMTE UX CBEPXY NMPO3PAYHBIMU KOJIMAYKaMU COOTBETCTBYIOIINX I[BETOB.

[Tocne TmiaTebHOW MPOBEPKH BCEX COCMUHEHHH (MOHTaXX STOTO YCTPOMCTBA JOBOJBHO CIIOXKEH)
yYCTaHOBUTE JBMKOK pesucropa R10 B kpaiiHee jeBoe MO cXeMme MOJOKEHHE (10 yrmopa MPOTHB YacOBOl
CTpENKH) W Tmojakte TymOiaepoM mutanue. JlomkHa 3aroperscs ynammna HI. TlmaBHO mepemMernas JBHIKOK
pesucropa R10 B apyroe kpaiiHee IMOJIOKEHHUE, MEPHOAMYECKH BKIIIOYANTE M BBIKIIOYANWTE MUTaHUE. BbI
3aMETHUTE, YTO MPH ONPEAEICHHOM IOJIOKEHUH ABIIKKA jamria H1 mpu mociexyronmx mojadax MUTaHHUS
MepecTaHeT 3aKUTaThCs, a BMECTO Hee OyneT roperh Jiamna H2. YcraHoBuTe NBMIKOK PE3UCTOpa B TaKOe
MOJIOKEHUE, YTOOBI IPU TIOaue MUTAHKS 3KUTaHuIo JIaMTbl H1 npesmecTBoBaia ciiadast BCIbIIIKA JIAMITBI
H2. Ecnu Takoro mojoKeHusi He YAacTcs YCTaHOBHUTD, MPHUAETCs monodpathk pesrcrop RO — 3ameHuTs ero
JPYTuM, ¢ OOJBIINM WA MEHBIIIUM COMPOTHUBICHUEM.

Kak onpenenuts, B KaKyl0 CTOPOHY HYKHO MU3MEHSTh CONMPOTUBIIeHHE pesucTopa RO? Eciu namna H2 e
BCIIBIXMBAET Jla)ke B KpallHEM IMIpaBOM II0 CXeMe TMOJIOKEHHH JBIKKa pesucropa RI10, 3nauywr,
conpoTtuBjeHue pesucropa R nomxkHO ObITh HECKOIBKO OobinuM — 2; 2,2; 2,4; 2,7 kOM. Ecnu ke namma
H2 3axkuraercs Bmecto jamibl H1 yxxe npu kpaliHeM JIEBOM TIOJOKEHHUH JIBUXKKA, COMPOTHBIICHHE PE3UCTO-
pa RO cnenyer ymenpmuth g0 1,6, 1,3 mmu 1,2 kOm. Pesuctrop R9 MOXHO cuuTaTh HNPaBHIBHO
MoJOOpaHHBIM, €CITH TEPEKIIOUCHHE JIaMI TPOUCXOJUT MPHUMEPHO B CPEJAHEM IOJOXKEHUU JBHIKKA
pesucropa R10.

3aKOHYMB ATY OIepalyio, MPUCTYNaiTe K MOJCTPOHKe reHepaTopa-MyIbTUBHOpaTopa. HaxaB Ha KHONKY
51, BBl yBHIHTE, 4TO 00€ JTaMITbl OYyT TOPETh MPUMEPHO BIIOIHAKAA H HEMHOTO MHTaTh — JTO PE3YJIbTaT
MOOYEPEHOr0 TIOCTYIUICHHS CUTHANIOB Ha 0a3bl Tpan3ucTopoB V4 u V7. 1 Bce ke HEeTpyTHO 3aMETHTh, YTO
OJlHA W3 JaMIl OyJeT CBETUThCI HECKONbKO sipye apyroi. [lompoOyHTe ypaBHATH SPKOCTH JIaMII
nepeMeneHneM JIBUXKKa TOACTpOoedHOro pesucropa R2. [IpoBepbTe NMpaBUIBHOCTH TOACTPOHKH, OTITYCTUB U
Ha)kaB KHOIIKY, CKa)keM, JecATh pa3. Eciu jammbl mociie OTIYyCKaHHUS KHOIKH 3aXTyTcsi HPUMEPHO
OJIMHAKOBOE YHCJIO pa3, Bce B mopsake. Ecnu sxke omHa u3 namm OyaeT 3aKUraThes yaile Ipyroi, mpuaercs
TOYHEE YCTAaHOBUTH JBUXKOK pesuctopa R2. PykoBomcTByiiTech NpaBWIIOM: YTOOBI YBEIUYHUTH YHCIIO
3akuranuii Jamnel H1, Hy)KHO MepeMecTHTh JBIKOK pe3HCTopa B Ooliee BepxHee MO CXeMe MOIOKEHUE
(moBepHYTh MO YACOBOW CTpenke). A YTOObI 4Yalle BCIbl XHBana Jyammna H2, OBWKOK pesucTopa
YCTaHABIMBAIOT OJINKE K HIYKHEMY 10 CXEME BBIBOALY.

EctecTBeHHO, My4YIIMM BapHaHTOM HACTPOWKH MOXKHO CUMTATh TOT, MPU KOTOPOM JIAMIThI 3a)KUTAIOTCA
MPUMEPHO OJIMHAKOBOE YUCIIO Pa3 B CPEIHEM IMOJIOKEHHUH JIBHKKA pe3rcropa R2.

MoXeT CIy4YHThCs, YTO JOOUTHCS ITOTO YAACTCS JIMIIb MPH OJHOM W3 KpaWHHX TIOJIOKEHHH JBHIKKA
pesucropa R2. M30aBUTHCS OT TAKOro MOJOKEHUS MOXHO JTHOO OJ00pOM CONIPOTHBIIEHHS pe3ucTopa R3,
6o nepeMenieHneM IBMKKa pesructopa 77 10 B HeOoNbIMX Npeienax B Ty WIK APYTYIO CTOPOHY.

Takum oOpa3om, coBMecTHON mozcTpoiikoil pesuctopoB R2 u R10 mocrapaiitech n100MThCs, YTOOBI U3
JIECSTH TIOTIBITOK JIAMITBI 38)KUTAIKCH OJIM3KOE IPYT K IPYTY MM OJMHAKOBOE YUCIIO Pa3.



3aKOHYHUB MOACTPOIKY, 3aKpONTE HUYKHIOIO KPBIIIKY — UIPY MOXKHO MCIIONB30BaTh 110 Ha3HaueHuio. 1o
Mepe paspsiga Oaraped CleAuTe 3a INPaBUIBHOCTBIO HACTPOMKH, NMEPHOJMYECKH NpOBepsiiTe mepen
JUINTETTbHOM WIPOW BEPOSTHOCTh 3aKUTAHWS JIAMII W B Cllydae HEOOXOJMMOCTH IONb3YHTECh
MOJICTPOCUHBIMU pe3ucTopaMu. CrapaliTech 3KOHOMHUTH OaTapero, BKIIOYAs MHUTAHHE HEMOCPEACTBEHHO
nepen urpoil. He nonmyckaiiTe NpomOIKUTENBHBIX IAy3 MEXKIAY «XOAAMH», CTPEMUTECh UI'PAaTh BO3MOYKHO
ObIcTpee.

HAWIU «<MAHY»

B ¢unbmax o Benukoit OTeyecTBeHHOH BOWHE BbI HE pa3 MOIJIM BHJCTh, Kak pabortaror camepbl. C
HAyNIHAKaMH Ha TOJOBE OHWU OCTOPOXKHO MPOBEPSIIOT JJIMHHOW IITAHTOW C KOJBIIOM-JATYMKOM Ha KOHIIE
Ka/Iblii MeTp 3eMiid. Kak TONbKO B HaylTHWKax pa3lacTcsl elBa 3aMeTHOE U3MeHeHue 3Byka — cron! B
3TOM MECTE B 3eMJI€ CIIPATAaH CMEPTOHOCHBIH TPY3.

W B MupHble nHU HaxoauTcs paboTta camepam, TOTOMY YTO HE BCIOAY €IIe OYMINEHAa 3eMIs OT
3aMacKMPOBAHHBIX (halllMCTaMKM CKJIaJoB OoempuracoB. Her-Her, ma ¥ 0OHApy)KMBAalOTCS B CaMbIX
HEOKHJAHHBIX MECTax, Jlake Ha JTHE PEK U MPYAOB, 3aJISKU CHapsIoB. M 4ToObI 00e30macuTh Hallly MEPHYIO
JKU3Hb, Callepbl BHOBb Y BHOBb BCTYNAIOT B €AMHOOOPCTBO CO CMEPTHIO.

Ecnu BBI yuacTBOBaM B MHOHEPCKOM BOCHHO-TIATPUOTUUECKON UTPpe «3apHHIIa», TO 3HAETE, UTO OAWH U3
BHJIOB COPEBHOBAHHS MPEAyCMAaTPUBAaeT HMMHUTALMIO JACATEIBHOCTH camepa — pedsTa pa3bICKUBAIOT
KOHCEPBHBIE OaHKH WJIM HEOOIbIINE METAITMUECKUE TIPEIMETHI, 3apPBITHIC B 3EMITIO «ITPOTHBHHKOM>.

Co cBomMMH JpYy3bsSIMH W BBl MOXETE CTaTh Ha Bpems camepoM. s 3Toro coBceM He 00s3aTENbHO
3apbIBaTh OAHKW B 3€MJII0, UCKaTh «MHHBI» MOXXHO... B KOMHaTe. MMM MOryT ObITh, HampuMmep, TOHKHE
KPBIIIKH OT KOHCEPBHBIX 0aHOK MIIM KPY)KOUKH KPOBEIBHOTO JKene3a nuamMeTpoM 6 — 8 cMm. A cripsitaTh UX
MOJKHO ITOJT TIaJ1aCOM, TOHKUMH KOBPHKAMU HJIH JTOPOXKKAMH.

Ocraercst H3rOTOBHTh «MUHOUCKATENb». [I0CKONBKY «MUHBID» OYIYyT JIeXKaTh HEryOOKO OT MOBEPXHOCTH
MOMCKOBOTO OIS, cOOEpeM MPOCTEHINY 0 KOHCTPYKIIMIO, CXeMa KOTOpoH mpuBeeHa Ha puc. 137. B Hamem
«MUHOMCKATENE» BCEro OJMH TPaH3UCTOp — Ha HEM coOpaH TreHepaTop SJEKTPHUUYECKUX KoieOaHWit
3BYKOBOW 4acToThl. HoBoe 00o03HaueHue. — Bl — 3T0 JaTYMK, NMPEACTABNISIOMIMN COOOW KaTyIlKy, Ha-
MOTaHHYIO Ha noctosiHHoM MarHute ([1-00pa3Has ckoba 1 0003HaYaeT MOCTOSIHHBIA MarHuT). YactoTa 3Byka
3aBHCHT B OCHOBHOM OT €MKOCTH KoOHJeHcatopa Cl ¥ HMHAYKTHBHOCTHM KaTylmIKM AaTduka. KojeOanus
reHeparopa mnojarrcs depe3 kouaeHcarop C4 u pazpem X1 Ha romoBHble TenehoHbl B2. IlepeMeHHBIM
pesrcTtopoM R2 ycraHaBIMBAIOT PeKUM pabOThl TPAH3UCTOpPA, 8 3HAYHMT, HAHOONBIIYIO YYBCTBHTEILHOCTh
«vuHoUcKatess». [Iutaercs yerpoiictBo ot 6arapen GBL, HanpsbkeHHe momaetcest yepes BeIkiodarens Sl.

[Noka BOM3M maTurka Bl «MHHOHMCKATENS» HET METAJUIMYECKUX MPEIMETOB, B TOJOBHBIX TenedoHax B2
CIIBIIIIEH 3BYK OIPEeNICHHON TOHATBHOCTH. HO CTOUT MoiHECTH 1aT4nK, HapuMep, K HeOObIION TUIACTHHE
W3 CTal¥, KaK TOHAJIBHOCTh 3BYKa M3MEHUTCA. UeM ONMKe JaTYMK K MeTajly, TeM CHibHee M3MEHEHUE
TOHAJBHOCTH 3BYyKa. [10 3TOMY NpH3HAKY H 00HAPYKHBAIOT MECTO 3AJICTaHUs «MHHBI».

—

Puc. 137. Cxema «<MUHOUCKaTeNA>»
Puc. 138. PacnonoxeHue getanen reHeparopa «MMHOMUCKaTenNs» Ha MOHTaXXHOMW nnarte

B kauecTBe maTumka yA0OHO KMCIIONB30BaTh KaIClJb OT TooBHBIX Teiaedonor TOH-1, TOH-2 umu um
MOIOOHBIX C CONMPOTHRIEHHEM 00MOTKH He MeHee 1 kOM. Ho kamcronb npuaercs qopadborat — 00 3TOM
Oyzmer ckazaHo mozxe. Tpansuctop nomwkeH Obite MIT396, MI1426 ¢ koaddunmeHTom nepeaayn Toka He



umwke 35 (nHaue remepatop He Oymer paborats). Ilocrosuubie pesucropsl — MIIT-0,5, mepemenHbIii —
CII-1. Konnencaroppl tuma MBM. Tonoeubie Ttenmeponst — TOH-1, TOH-2 wunu aHamoru4HbIE.
Beikirouarens nutanus — tym6Oaep TB2-1, ucrounuk nuranus Gfil — Gartapes «Kpona», pazsem Xl
JIF000T0 THIIA C IBYMs THE3aMH TI0/ BUJIKY TOJOBHBIX TeTe(OHOB.

|
|

Puc. 139. BHellHUI BMA reHepaTopa «<MUHOMUCKaTensa»

MoHTax TeHepaTopa AOCTAaTOYHO MPOCTOM — ero Aeraid, KpoMme OaTdrKa, MCTOYHHKA NUTAHUA U
pasbeMa, HAJ0 pasMecTHTh Ha HebGombmroi tuiate (puc.138). CHauana ycTaHOBHTE Ha IJIaTE MOHTAa)KHBIE
IIMAJIBKY, 3aTEM IPOCBEPIIUTE COOTBETCTBYIOIIME OTBEPCTHUSI M TPUKPENUTE TyMOIep W ITepeMeHHBIH
pesucrop. Ilpunasiite TOCTOSHHBIE PE3UCTOPHI, COETUHUTE BBIBOJ JABIIKKA MEPEMEHHOI0 PE3UCTOpa C €ro
KpailHM BBIBOJIOM H C BBIBOJIOM TyMOJepa, mpunasiite KoHaeHcaTopsl. [locie 3Toro Bmasiite TpaH3UCTOP.

ITnaty mpukpenure K BepxHeil mamenn koprmyca (puc. 139). JIms 3TOro MOKHO HCIONB30BATH TailKh
KpEIUIEHUS BBIKITIOUATENs U MepeMeHHoro pesuctopa. Ha ochk pesncropa HaJeHbTE IIACTMACCOBYIO PYUKY
yrpasieHus. Ha BepxHel MmaHenu yCTaHOBHTE pazbeM, a Ha OOKOBOH CTEHKE MPOCBEPIUTE OTBEPCTHE MO
IIPOBOJHUKHM OT JaTyuka. barapero NHUTaHHWs NPUKPENUTE K CbEMHOM HUIKHEH KpBILIKE HalpOTHB
koHaeHcaTopoB C1l u C3. CoemuHUTe BBIBOABI Oaraped ¢ JACTAISIMA Ha IUIATE MHOT'OYKUJIBHBIMU
MOHTaXHBIMU TPOBOAHMKAMH B H30JAIMH. KOHIBI MPOBOIHUKOB MOXKETE NMPHUMNAATh HENOCPEICTBEHHOMN
BbIBOaM Oatapen «KpoHa» WIIM MCHONB30BaTh KOJOJAKY OT Takod e Oatapen (KOHEYHO, HErOJHOM) M
MPHUIAsATh BBIBOABI K HEH, COONIOAas MOJSIPHOCTh — MHHYCOBBIM MPOBOJ| OT BBHIKIIOYATENS K BBIBOIY
KOJIOZIKM C MEHBIIUM JIUaMeTpoM, a IuiocoBbldi oT meraneit 51, C3, R3, Xl k BBIBOAY ¢ OTOTHYTHIMH
nerectkamu. Terepb craHeT ynoOHee MEHATh OaTapero.

[IpoBepbTe paboTy cOOpaHHON 4acTH ycTpoicTBa. [10J0XKKUTEe HA CTOM PSIOM ¢ KOPIYCOM KaICIOJNb OT
TOJIOBHBIX Tele(OHOB KPBIIIKOW BBEPX M MOJKIIOYUTE €0 MPOBOJAHUKAMH B M3OJISAINHN K JETallsIM IIJIaThl B
COOTBETCTBUU €O cXeMOW. [IpH BKIIOYEHHOM MUTAHWW MOJKIIOYHTE TMapajuielbHO KOHTaKTaM TymOiepa
musramiepmerp ( y mpudopa tuma 1120 Ha npenene 3 MA) 1 yCTaHOBUTE IIepEeMEHHBIM pe3ncTopoM R2 Tok
okoio 1 MA. OTMeThTe 3TO MOJIOKEHNE TOUYKON Ha BEpXHEW MaHeln KOopIlyca, IPOCTaBIEHHON IPOTUB PUCKU
Ha pydKe yNpaBJeHUS.

OTKITI0YHMTE MUJTHAMIIEPMETP | MOJaiTe MUTaHUe Ha reHepaTop TyMmOiuepoM. B romoubIx Tenedonax,
BKITIOUEHHBIX B pa3beM X1, Oyaer CIbIlIeH 3BYK cpeqHel TOHaJdbHOCTH. [logHecuTe K KpBIIIKE KarcCroJis-
JaT4YMKa KaKOW-HUOYIb MaCCHBHBIH JKEJIC3HBIN MPeIMeT, HapuMep IJI0CKOryOILbl. Bel cpasy 3aMmeTute, 4To
3BYK, WAYIIMH W3 TenedoHa, M3MEHWI CBOK TOHAIBHOCTH. [IpH mepeMelieHnH IBUXKKA IEPEMEHHOTO
pe3ucTopa BJIEBO MO cxeMe (Y4TO COOTBETCTBYET MOBOPOTY PYUKH YIPABJICHUS MPOTHB YaCOBOH CTPENIKH)
TOHAJIBHOCTh 3BYKa IIOBBIIMIAETCS, HO OJHOBPEMEHHO C 3THM YMEHBINAETCS €ro T'POMKOCTh. Y CTaHOBUB
PYUKY pe3ucTopa B Takoe MOJIOKEHHE, IPU KOTOPOM €IIe CIBIIIEH 3BYK, CHOBAa MPUOINIKAHTE TOT Xe
npeAMeT K KpBIIIKE Karcions. Termepb «MHUHOMCKATeldb» 0oiee YyBCTBUTENEH W OOHAPYKHUT METal Ha
paccrosauu 10 — 15 MM OT gaT4MKa — CHavaia TOHAIBHOCTh 3ByKa B Tene(OoHaX MOBBICUTCA, a 3aTeM (Ipu
JajbHEeHIIeM MPUOIKSHUH MTPEAMETa K TaTYMKY) 3ByK UCUE3HET. DTO MOJIOKECHUE PYUKH YIIPABICHUS TOXKE
MOKHO OTMETUTH Ha JIUIIEBOM MaHeIH KopIryca.

Ocraercst U3roTOBUTH MOMCKOBYIO IITaHTy. OTKIIOYNTE KalCloib OT reHepaTopa, OTBUHTUTE OT KaIlCIOJsI
KPBIIIKY U CHUMHUTE C MarHuTa METAJUIMYECKU TucKk — MemOpany (puc. 140). B Takom Bue NpUKpENUTE
Karcioojb MarHMTOM BHH3 K JIMCKY, BBIPE3aHHOMY, HalpuMmep, U3 TOHKOro reruHakca (puc. 141, a) wim
JPYroro M30JISAIHOHHOrO MaTepuana. J[MCK ¢ AaTYMKOM MpPUKPENHUTe K JAepeBsHHOW pyuke (puc. 141, 6),
HWKHUI KOHEI] KOTOpOH cpe3aH TOja YrioM. Takas KOHCTPYKIHMs Oyner MMHTHPOBATh HACTOSIINN
MUHOHCKATEINb.



Ha pydke ycraHoBuTe KOpmyc reHepatopa. Y joOHee MOCTYNHUTh TakK: NMPHUKPENHTh K pydKe HIypyrmaMu
CHEMHYIO HIDKHIOIO KPBIIIKY KOpITyca, a Y)Ke K Hell IpUBEepHYTh caM Kopmyc. Ho MOXKHO MOCTynUTh HHaYe
— 3aKperuTh KOpPIyC Ha pyYKEe METAUTMYECKUMH YroJKaMH, NPUBHHUCHHBIMA K OOKOBBIM CTEHKaM
Kopnyca. B aToM ciydae mpenBapuTeIbHO BBIBEAUTE Yepe3 OTBEPCTHE B OOKOBOH CTEHKE MHOT'OXKHIIbHBIC
MOHTa)XKHbIE TMPOBOTHUKH B W3OJSIMH TaKOH JUIMHBI, YTOOBI MX MOXKHO OBUIO MOJCOSIAWHHUTH K BHIBOJIAM
Karcronsa-natunka. [locie kpersieHHs Kopiyca K pydke MPOBOJHHKH TNPHUBSIKUTE B HECKOJIBKHX MeECTax
W30JICHTOMN, a KOHIIbI IPOBOJHUKOB COEAMHUTE C BHIBOJIAMHU JaTYHKA.

Puc. 140. YcTponCTBO Kancrons ronoBHbIX TenedoHoB
Puc. 141. YcTponcTBO «MMHOUCKAaTENA». @ — pa3MelleHne aaTtymka; 6 — pasmelleHue reHeparopa

BxiitounB reHepaTop M BCTaBUB B Pa3beM I'OJOBHBIC Telne(OHBbI, MPUONMKANTE ITUCK C JATYUKOM K
KPBIIIKE OT KOHCEPBHOM OaHKH. 3aMeThTe, IPU KAKOM PACCTOSHMHM MEXKIY HUMHU MPOM30MICT M3MCHCHHE
TOHAJBHOCTH 3ByKa (YYBCTBHTEIBHOCTh «MHHOMCKATENSA» YCTaHOBHTE BOJM3M MaKcHMalbHOH). OHO
JIOJDKHO paBHATHCA 8 — 10 M.

Wrak, «MUHOMCKATEB>» TOTOB. MOKHO HauuHaTh Urpy. [1o1 manac uiaM KOBPUK CHPSYbTE B HECKOJIBKHX
MeCTaxX KPBIIIKK OT KOHCEPBHBIX OAHOK M TPHIJIACHTE «camepa» (OH, KOHEYHO, He MODKEH BHAETH
MOJrOTOBUTENBHON paboTer). C MOMOINBIO YCTPOMCTBA «carep» J0KeH 00HAPYKHUTh MAKCHMAJIbHOE YHCIIO0
«MUH» M yKa3aTh MeCTa WX pacrmojokeHus. JIMCK ¢ JaTYMKOM paspeliaercs BOIUTH M0 manacy (Miiu
KOBpHKY). KTO OBICTpee BCex OOHAPYKHUT BCE «MHHBI», TOT M BBIMTPBIBacT. KOHEUHO, HIPy MOKHO
MIPOBOJIUTH U 110 APYTUM MPaBUIIaM — MPUIAYMANTE UX C APY3bIMH CAMH.
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I[TPUJIOXXEHUE
1. Psabl HOMHMHAJIBHBIX 3HAYEHHMil CONMPOTHBJIEHHII PE3MCTOPOB M €MKOCTEi
KOH/IEHCATOPOB
E6 E12 E24 E6 E12 E24 E6 E12 E24
1,0 1,0 1,0 2,2 2,2 2,2 4,7 4,7 4,7
1,1 2,4 5,1
1,2 1,2 2,7 2,7 5,6 5,6
13 3,0 6,2
15 15 15 3,3 3,3 3,3 6,8 6,8 6,8
1,6 3,6 75
1,8 1,8 3,9 3,9 8,2 8,2
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[Mpumeuanus. 1. HomMuHaNbHOE CONPOTHBICHWE WIM HOMHHAJIbHAas €MKOCTh — 3HA4YEHHE CONPOTHBIICHHS WM E€MKOCTH,
YKa3bIBaEMOE Ha PE3UCTOpPE WM KOHJEHCATOpE.

2. Pagy E6 cOOTBETCTBYIOT COIPOTHUBIICHHSI PE3UCTOPOB MJIM €MKOCTH KOH/ICHCATOPOB C JOIIYCKaeMbIMH OTKJIOHeHHsMH +20%,
psny E12 — ¢ nomyckaemsimu otkioHenusmMu +10%, psany E24 — ¢ nonyckaembiMu oTkiIoHeHUsIME +5%0.

3. HoMuHanbHBIE CONPOTHUBIICHUS PE3UCTOPOB MM €MKOCTH KOH/ICHCATOPOB COOTBETCTBYIOT YHCIIaM, IIPHBEICHHBIM B TaOJHIIE,
W 4HClaM, MoJTydaeMbIM yMHO)keHneM 3tux uucen Ha 0,01, 0,1, 10, 100 u T.n. Hanpumep, 0,047 mx®, 0,33- mx®d, 12 Om, 120 Om,
1200 nd, 9100 nd.

4. HoMyHaIbHBIE €MKOCTH JIEKTPOIUTHYECKIX KOHIEHCATOpPOB cOOTBETCTBYIOT psany: 0,5, 1, 2, 5, 10, 20, 30, 50, 100, 200, 300,
500, 1000, 2000, 5000.

2. O cucreMe COKpPalleHHOr0 O0O3HAYEHHUS] HOMHMHAJBHBIX CONPOTHUBJIEHUI
PE3HCTOPOB H EMKOCTEH KOH/AEHCATOPOB

ITo sToit cucremMe HOMHHANBI ManorabapUTHBIX PE3NCTOPOB M KOH/ICHCATOPOB OOO3HAYAIOT HA HMX KOPIycaX YCIOBHBIMH
OYKBEHHBIMHU U LI(DPOBHIMU 3HAKAMHU.

Emuauny comnporuBnenns Om cokpamieHHO oOo3Hauator OykBoit E, kmioom — Oyksoii K, meraom — OykBoit M.
Cormporusnenust pesncropoB ot 100 no 910 Om BeIpakaroT B JONsIX KuiiooMma, a conpotusieHns or 100 000 mo 910 000 Om — B
JoNsix Meraoma. Eciii HOMHHaNIbHOE CONPOTHUBIICHUE PE3UCTOPA BBIPAXKAIOT IIEJIBIM YHCIOM, TO OYKBEHHOE 0003HAYCHUE €MHUILIBI
W3MEpEeHHsI CTaBsT mocie 31oro uucia, Hanpumep: 33E (33 Om), 47K (47 kOm), IM (1 MOwm). Korza e cCOnpOTHBIICHHE PE3HCTOPa
BBIPAXKAIOT IECATHYHON JPOOBI0 MEHBIIIE €IMHUIIBI, TO OYKBEHHOE 0003HAUEHHE €IMHUIIBI H3MEPEHUSI PacIIoaraioT Mepe]] YUCIIoM,
nanpumep: K22 (220 Om), M47 (470 kOm). Beipaxasi COMpOTHBIICHHE PE3UCTOpa LIEIBIM YHCIOM C JIECSTHYHON IPOOBIO, LeNoe
YHCIIO CTaBSIT BIEPEAU OYKBBI, & JECSATHUYHYIO Apo0b — rociie OYKBbI, CHMBOIM3UPYIOLICH eIHMHUIBI U3MepeHus (OykBa 3aMeHseT
3anTyto mnocie nesoro yncina). lpumepst: 1E5 (1,5 Om), 2K2 (2,2 kOm), IM5 (1,5 MOwm).

HomunanbHbele emkocTd KoHzneHcatopoB 10 91 nd BeipaxaioT B nukodapasax, UCHONB3Ys Uil 0003HAYEHHS 3TOM €IUHUIIBI
emkoctu 6ykBy I1. EMkoctu ot 100 1o 9100 n® Berpaxaror B gonsx HaHodapas (1 #® = 1000 n®, uiu 0,001 mx®), a ot 0,01 mo
0,091 mx® — B Hanodapanax, obo3Hauas Hanopapansy Oyksoit H. Emxoctu or 0,1 Mx® u Gomnblue BeIpaxkaloT B MUKpodapasiax,
UCTIONB3Ys Ul 00O3HAYECHUs TOW eIMHHUIBI eMKocTH OykBy M. Ecimy eMKOCTh KOHAEHcaTopa BBIPaXKAlOT LENBIM YUCIOM, TO
OyKBEHHOE 0003HAUCHHE EMKOCTH CTaBSIT IIOCIE 3TOro uncia, Hanpumep: 1211 (12 n®), 15H (15 u® = 15 000 n®, wiu 0,015 Mxd),
10M (10 kk®).

UT0OBI HOMHHAIIBHYIO €MKOCTb BBIPA3UTh JIECATHIHOM APOObI0, OYKBEHHOE 0003HAYEHHE €JMHHIIBI EMKOCTH PacIoNaraoT nepes
yuciom: H15 (0,15 u® = 150 nd), M22 (0,22 mMx®D). st BbIpaKCHHSI EMKOCTH KOHJCHCATOpA IIEJIbIM YHCIOM C JICCATHYHON
JIpo0bI0 OyKBEHHOE 0003HAYCHUE EAMHHUIIBI CTaBAT MEXK/Y IIEJIBIM YHCIIOM U IECATHYHON IPOOBI0, 3aMEHsIs €10 3aIsITy0, HallpuMep:
1112 (1,2 u®), 4H7 (4,7 1® = 4700 n®), IM5 (1,5 mxdD).

OrsaBjeHue

Ot aBTOpa

I'masa |. IlepBbIie YPOKH IOHOTO KOHCTPYKTOPA
HemHoro 00 35eKTprYeckoM ToKe

3HAKOMCTBO C paJuoAeTaIsIMU

WHcTpyMeHT U pucroco0ieHust

UYetsIpe cexpera maku

OO0 OCHOBHBIX TpaBHIax 0€30MaCHOCTH
W3meputenbHbIi Ipuoop

Kak npoBeputh neranu

I'nasa |l. CTpouM AeTeKTOpHBIN TPHEMHHK
[Ipocreiimnii AeTEKTOPHBIN MPUEMHHUK

AHTEHHa U 3a3eMJICHHE

HanaxxuBanue npueMHUKa

JleTekTopHBIi NPUEMHUK-MATIOTKA
JIByXIMana3oHHBIH AETEKTOPHBIA MPUEMHHIK

I'nasa |1l. PagnonpreMHuKy Ha TpaH3UCTOpPaAX
JleTeKTOpHO-TPaH3UCTOPHBIA MPUEMHHUK
PaanonpueMHUK Ha OJHOM TpaH3HCTOpPE
PaanonpueMHUK Ha IBYX TPaH3UCTOPAX
PaagnonpueMHUK Ha TpeX TPaH3UCTOPAX

I'nasa V. Jomanrauii Tenedon

[leperoBopHOE YCTPOMCTBO M3 TOJOBHBIX TENEPOHOB
[eperoBopHOE YCTPOMCTBO M3 a0OHEHTCKUX TPOMKOTOBOPUTENEH
I'naBa V. DnextpodoH CBOMMHU pyKaMu
DeKTpodOH ¢ TOIOBHBIMU Tenne) OHAMU
DekTpodoH ¢ TpaHCPOPMATOPHBIM YCHIUTEIEM
DnexTpodoH ¢ 6ecTpaHchOpMATOPHBIM YCHITUTEIIEM



I'maBa V1. Ha pa3Hbie BKYCHI

I'enepatop TenerpadHoi a30yku
«Masg0oK»

[NepeximouaTens ManorabapuTHBIX THPIISTHIT
DIEKTPOHHBINA CTOPOXK

MetpoHom

OpHOCTpYHHAs SJIEKTPOHHAS THUTapa
HeoObr4HbIii 371eKTpOMY3bIKaIbHBIH HHCTPYMEHT
DNEeKTPOHHBIN CEKyHI0MEP

DJeKTpOHHAs «KaHapenka»
YHuBepcallbHbIA OJIOK TUTaHUS

I'maBa V1l. DnekTpoHHast uTpoTeKa
JlaGupunT

Kro ObicTpee?

KpacHbIit Wiv 3eeHbIH?

Haiimu «vmuny»

PexoMengyemas nutepaTtypa

[Ipunoxenue

BbbK 32.85 1120

PenenzenTst:
B. B. MankeBuy — 3aB. naboparopueii paanosnektporuxku LICKOT MIT PCDCP, kaun. TexH. Hayk; 1O. A. bensie
— 3aB. JJabopaTopuell 3JEeKTPOHUKH MOCKOBCKOTO TOPOJICKOT0 J[BOpIia MMOHEPOB U MIKOJIEHUKOB.

HBanoB b. C.
N20 Dnexrponnbie camonenku: Ku. pis yaammxces 5 — 8 k. — M.: [IpocBemienne, 1985. — 143 ¢, ui.

Bcero Heckonbko nerasneil moHagoOHTCs, YTOOBI M3rOTOBUTH PAAMONPHEMHHK, NOMAIIHUH «TenedOH», YCHIIMTEeNb Ul MPOCITyLIMBAHHS
rpamM3aIucel MM 3JIeKTPOHHYIO Urpy. OnncaHnio mogo0HBIX KOHCTPYKLHH 1 HOCBseHa kuura. OHa paccyMTaHa Ha MIKOJbHUKOB 5 — 8 kilaccos,
KOTOpBbIC JIOOAT MAacTepHTh, HO CIe HE 3HAIOT OCHOB ICKTPUUYECTBA M PAJHOTEXHHKH. KHUra HayduT «IHTATh» PaAHOCXEMbI, MOAOUPATh U
IPOBEPSTH PAANOACTANIH, HAIAXKUBATH CAMOJIEIIKH .

4306020000 —500
7 SR 154 —85 BBK 32.85
103(03) —85 620. 3

© UzpatensctBo «[IpocBemmenne», 1985T.

Bopuc Cepreesuu Banon
SJEKTPOHHBIE CAMOJEJIKA
Kuura nns yaammxces 5 — 8 xiaccos

3aB. penakuueil T. C. laraesa

Penaktop T. A. YUamaeBa
M. penakrop T. H. KinroeBa
Xynoxuuku B. A. Caiiuyk, 0. A. Caituyk
XynoxectBenHslit penakrop JI. I'. Bakymesa
Texuunueckuii pegaktop I'. B. Cy6oueBa
Koppektop O, B. UBamkuHa

Wb Ne 8323

Cpano B Habop 18.07.84. [Toanucauo k neyatn 24.05.85. A 12899. ®opmat 70 X 90 1/16. Bym. odcernast Ne 2. I'apuur. aureparypHas. [ledars
ocernas. Yeu. ned. i1. 10,53 + dops. 0,29. Veu. kp. orr. 22,81, Va.-u3. i

11,27 + dop3. 0,40. Tupax 100000 k3. 3axa3 Ne 833. Liena 80 xom.

Opnena Tpynooro Kpachoro 3namenn wuzgarensctBo «[IpocBermenue» ['ocynapcrBenHoro komurera PCOCP mo jenam HM31aTeNbCTB,
nonurpauu 1 KHIWKHOH Toprosin. Mocksa, 3-if mpoe3n Mapsunoit pom, 41.

Cwmorenckuit monurpadgkombunar Pocriasnosmmrpapnpoma I'ocymapcrBenHoro komutera PCOCP 1o ngenam u3gaTenbeTB, NOJuMrpaduu u
KHIWKHOH Toprosiu. Cmonenck-20, yi1. CMoJIbsiHHHOBa, 1.
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