


Mepsoit cosetckuit pobort Buin noctpoew so [lsopue nuoHepos B ropoge Hoso-
uepkaccke. B 1937 rony o gemoHctpuposancs Ha BcemupHon seictaske s [Mapune.
Pobor suicotoit 1 M 20 cm (puc. 1) ynpasnsncs no pagMo ¢ NOMOLLLIO MPOCTEHLIEro
MCKPOBOro nepefaruMka u BoinonHsin 8 komaHd. OH ABMrancs Ha CBET M CTPENsn M3
nucroneta. PoboroMm MoxHo 6bino ynpasnsite NO NPOBOAAM, HAaXMMas Ha KHOMKM
(«Bnepep», «Hanpaso», «Haneso» W T. f.), PAcNONOMEHHble HAa BLIHOCHOM MynbTe.

PoboTbl cTpoMnM M CTPOST BO MHOFMX CTpaHax. WHTepecHa, Hanpumep, KOH-
CTPYKuMs ynpouieHHoro poborta (pMc. 2), cAenaHHOro aMEepPUKAHCKUM MHMEHEPOM.
OH cobpaH NpaKTUUECKM M3 NOAPYUHBIX MATEPMANOB WM NPEeAHAa3HaueH ANs Pasnuu-
HbIX 3KCMEPUMEHTOB.

B nocnesoeHHbie ropsl akTueHylo paboty no noctpoiike poboros nposoguT
Lllenkosckas craHuus IOHbLIX TexHMKOB (nocenok Ykanosckas). B 1960 ropy toHbie
TEXHUKM 3TOM CTaHUum AemoHcTpuposanu Ha BAHX pobor poctom 1 M 80 ¢m. OH
BLINONHAN 18 KOMAaHA NoO PajiMo, «BMAEN», «CNbLIWAN» W OTBEuan Ha sonpocsl (pHc. 3).

B asrycre 1969 rogna Ha LLlenkoBcKOM CTaHUMM IOHbLIX TEXHUKOB MOSBMNACHL HOBAs
Mmopaens — cnoxHbiil kubepHetuueckuit pobor poctom 2 M 50 cM. Bec pobora okono
200 kr {puc. 4). Pobor pemonctpuposancs Ha BAHX u socxuwan nocetutrenei csou-
MU cnoCcOBHOCTAMM «rOBOPHTLY, «BUAETLY, «OTBEUATL® HA NPUBETCTBMS, NOAUMHATLCS
Pa3NMuUHLIM KOMaH[JaM, NepefasaeMbiM NO PagMo. 3ameuarensHas CUMCTEMa UBETO-
My3bIKM M yMeHune poboTa TaHUEeBarb OKOHHATENbHO noKopsinu nocetutenei BAHX.

Pobor-rurant, noctpoeHHoit Ha LLLenKOBCKON CTaHUMM IOHBLIX TEXHWUKOB,~— OAMH
M3 IKCNOHATOB Hawel CTpaHbl, NpeacTaBneHHbId Ha BceMupHoi sbicTaske «dKcno-70»
B AnoHuwu.

Ceituac 1OHbIE KOHCTPYKTOPLI NONYHalOT MHOMECTBO MMCEM, B KOTOPbIX niobure-
NU TEXHWUKM CNPAaLMBAIOT: KaK camoMy cgenarb Takoi pobor?

KoHeuHo, KawpoMmy xouercs nonpobosaTb CBOM CuALI B NOCTPONKE CHOMHOMN
M MHTEPECHOM KOHCTPYKUMM, HO OOHOMY 3TO MOBYAC HEBO3MOXHO. Begb pobor —
CNOMHas asToMaTHHecKas cucTeMa, tpebylowas 3HaHus MHorux obnacteii paguo-
3NEKTPOHMKM M YMEHMs Xopolwo pasbuparscs 8 cxemax. Jlyuwe Bcero CTPOUTL pPo-
60T KONNEKTUBHO B KPYMKax npu wkonax, Jsopuax nuoHepos unu CTaHUMSX HOHBIX
TexHuKkos. UYtobel obnerunts sawy paboTy u OTBETUTL HA MHOrMe BOMNPOCHI, BO3HM-
Kalouwue NP1 KOHCTPYMpOBaHuM pobOTOB, Mbl NO3HAKOMMM BAC C OCHOBHLIMM NpaK-
TUHECKMMM CXEMAMM, PEKOMEHAYEMbIMU LLENKOBCKUMMU IOHBIMU TEXHUKAMM.

OCHOBHBLIE CUCTEMBI POBOTA

PoboT coctoMT M3 MHOrMX y3nos M CXeM, Kawpjas M3 KOTOPBLIX, KaK Npasuno,
NpeacTaBNsieT COBEPLEHHO CaMOCTOATENLHLIN MHTEPEC M MOMET BbiTb OCHOBOM
otaensbHoro pobora. Bor ocHosHuie cucteMur pobora:

1. Cucrema papuoynpasneHus, paccuutaHHas Ha soinonHeHue pobotom 27 pas-
NUYHBIX KOMaH}A.

2. DNeKTPOHHas BLIYUCNUTENbHAS MALWIMHA, PELAloWas 3a3fa4ku Ha CNOMEHME
M BbluMTaHue. PesynbTatel cuyeTa BbIJAIOTCA 3INEKTPOHHOM BLIYMCIMTENBHON MAaLMHOM
B BMAe uudp, 3aropalowmnxcs Ha cneuyuansHo paspaboraHHom ceetosom Tabno po-
6ora Ha 20 TuparpoHax MTX-90.

3. KubepHetuueckas «CucteMa TPEBOXHBIX CMrHanos», npefAynpexpalrowas
BOEM 3NEKTPOHHOM CHPEHbI M MMraHMEM CBETOBbIX Hagnucel of «onacHOCTH noa-
pa», «asapuitHOM cuTyauuur. PaspaboraHHas pebstamu Ans 3TOM CUCTEMBbI cXema
obHapymeHnss nnameHu paboTaeT MCKMIOUMTENBHO HETKO, HAAEMHO M YBEPEHHO,
obHapyMMBAET ropsAWYIO CAMUYKY Ha paccTtosiuuu fo 30 MEeTpoB, gae Npu SPKOM
CONHEYHOM WNM INEKTPUHECKOM CBETE.

4. UudparpacHbit nokatop o6HapYMEHUs NPENSTCTBUMIA € NEPefaTuMKOM MOLUL-
HbIX CBETOBLIX MMNYNLCOB W YYBCTBMTENbHLIM TPAH3UCTOPHLIM MNPUEMHUKOM OTpa-
WEHHBIX MHMPAKPACHLIX Nyuei.

5. Cuctema 3peHus, ¢ nomowslo Kotopoi pobor pgeuraercs Ha ceer. [nasa
pobora 6yayT pasnuuate KPacHbii M 3E€NEHbi UBET C NOMOWbLIO YCTPOMCTBA, aHanu-
3MPYIOWEro CNeKTp cBeToBOro notoka. Ha KpacHeiii cser pobor gomken ocraHo-
BUTLCS, HA 3ENEHLIA == MATU U T. M:

6. Cuctema cnyxa € NepuenTpoHamu, nossonstouwumu poborty pasnuuats u Bbi-
NONHATL cnosecHbie KoMaupgei: «Croi», «Mpu», a Take pearuposare Ha cnosa
«3AapascTBYi» M Ap.

7. CucteMa «My3biKanbHOr® Clyxa» € UBETOMY3bIKansHOM MHAMKAUWEN.

Ecnu nepep poboTom urpartb Ha My3biKanbHOM WHCTPYMEHTE, HaneBaTs Mnu
NPOCTO HAacBUCTLIBATL KaKylo-nubo Mmenoamio, Bonbwol 3KpaH Ha rpyam pobora
nepenuBaeTCcs PAasNUUHLIMU UBETAMMU.



8. EcrectsenHo, uto pobor «pasrosapusaer». B cxemy peun
BBOOMUTCS CMEUManbHasi CUCTEMA, MEHsIIoWas TOH 3BYKOS,
opurMHansHoe ycTpoicTso pesepbepaunn u gp.

Ans poBora paspabartbiBaeTcs 3NEKTPOHHas cxema O6OHs-
HMSl, pPasNMualoW,as 3anaxu auetoHa, GeHsuHa u gp.

B panbHelwem B MoOJENM NpPepnonaraeTcsi npPUMEHEHWe
3NEKTPOHHOM «CXEMbl 3MOUMIA», Beipabartbisalowiei  «anek-
TPOHHBLIA cMeXx», Korga poboT «goBONeH», M yHbINOe «BOPYa-
HME» B CnydYae HEROBONLCTBA.

PoBOT MOMET MMETb CIIOMHYIO TENEBM3UOHHYIO CUCTEMY
3peHMsl. DNEKTPOHHYIO CUCTEMY TaHUEB NOS MY3bIKY, CUCTEMY
aBTOMATM3UPOBAHHOrO NPOrPAMMHOr0 YNpPAasneHus. 5

MOMHO NPEACTaBUTL MHOMECTBO PAa3NMUHBLIX KOHCTPYKUMH,
COCTaBNEHHBLIX TONLKO M3 HassBaHHbIX cucTeM. Konuuectso ux
npaktMueckn GearpaHnuHo. [lo3TOMy Kampgbid  IOHBINA KOH-
CTPYKTOp MAM TBOPHECKMA KONNEKTMB MOXET cO3[aTb CBOW
pobOT € OpUrMHaNbHOM MPOrPaMMOiL, HE MOXOMMIA Ha APYruX.

A Tenepb NO3HAKOMBTECH C OMMCAHWMEM HEKOTOPLIX CHUCTEM
pobora.

SNEKTPOHHOE 3PEHME

OCHOBHLIMM 3NEKTPOHHBIMM HYBCTBMTENbHBIMM 3IEMEHTAMM
«3PEHUS, MPUMEHSIEMbIMM B CXEMax TEXHWUUECKMX MopBenen,
M B uacTHOCTM poBoTOB, ABAAIOTCS (DOTOINEMEHTLI — YCTPOMR-
CTBa, KOTOPBLIE MPMU OCBELLEHMM MEHSIIOT CBOM 3JIEKTPMYECKME
XapaKTepucTKkM (OfHM HAUMHAIOT NPONYCKaTb 3NEKTPMUECKMHA
TOK, APYrME MEHSIOT CBOE COMPOTUBNEHWE, HEKOTOPbLIE CaMM
CTAaHOBSITCS MCTOYHMKaMM TOKa).

OpHaKo cpasHMBasi HENOBEYECKMH rnas € (POTOINEMEHTOM,
cnepyer OTMETUTb, uTo GonblIOe pasnuuue MeXAY HWUMM CO-
CTOMT B TOM, 4TO rna3 B COYETAHMM C MO3rOM CO3fAeT pJe-
TaneHoe u3obpameHue BUOEHHOrO, a (DOTOINEMEHT TONLKO
pasnuuHbiM 0BpPasoM pearupyer Ha CPEfHIOI0 SIPKOCTb CBETa.

B 3nekTpoHuKke petanbHoe u3obpareHuMe NO3BOASAIOT CO3-
[asaTk nepepalouiMe TENesu3MOHHble TPYBKM (BUAMKOHBI),
3KPaH KOTOPbLIX COCTOMT M3 MHOMECTBA MMKPOCKOMMUECKMX
(omamerpom nopspaka 1 MukpoHa) doToanemeHTos, nogobHo
TOMY, KaK Yy rnasa MMEETCS MHOMECTBO nanouek u konbouek,
BeiBOZ TOKa 3KpaHa Ha CETKY YCMNMTENLHOM Namnel B Tene-
BU3MOHHON TPYOKe SIBRSIETCS HEKOTOPbIM nogobuem 3puTens-
Horo Hepsa. TOK Kaw@oro MuKpodoTosnemeHta TPybku
C OrFPOMHOM CKOPOCTBIO KOMMYTUPYETCS 3NEKTPOHHLIM Ny-
uoMm, «npoberalowmum» NO  BCEM  MUKPOMOTO3INIEMEHTAM
3KpaHa.

nasza npesocxofsT OTOINEMEHTLI MO MHOTMM  BaMHBLIM
XapaKTePMUCTMKaM, HO M (POTOINEMEHTBI TOME BO  MHOTMX
CnyyasX BbINONHSIIOT CBOM 33[a4YM NYHLIE, YEM rnasa uYenose-
Ka. OHM pearMpyloT Ha HEBMOMMBIE rNA30M YUacTKM CreKTpa
(MHdpakpacHoe u ynbTpaguoneTosoe usnyueHue), cnocobHsi
PEerMcTpMposarb  M3MEHEHMSI CBET3, MPOMCXOZALLME C OUEHB
BbICOKOM 4actotoi (go munnmoHa kKonebaHuii B ceryHay),
COBEPLUEHHO HEAOCTYMHbIE ANl UYENOBEeuecKoro rnasa (ero
npegen 20 konebaHuit 8 cekynny — 20 repu).

B 1929 rony Ha papguosbictaske 8 [Mapuie nokasbisanu
3neKTPOHHYlo coBaky [puc. 51 obnagaswyilo «3penuem».
YHUKanbHasi MoZeNb, CKOHCTPYMPOBAHHAS MHMEHEPaMM, NOJb-
30Banack Ha BbICTasKe rpomapHeim ycnexom. Celtuac nogob-
HOE YCTPOMCTBO MOXET cpenars noboi LIKOABHMK, YCBOMB-
WK Ha YPOKaX (PU3MKM OCHOBHbIE 3aKOHb! 3JEKTPOTEXHWKM
M pasbupalowmics B CaMbIX NPOCTENLLIMX  TPAH3UCTOPHbLIX
cxemax. lpu cOBPEMEHHOM YPOBHE TEXHMKM TaKylo MOLESb
C MHHHaTIOPHbIMK  poTopesnctopamn  (PDCA-1, MCK-1 unm
MCK-2) 1 MuKpomoTOopuMKamK, nuralowmmmucs ot Bartapeek
0N KapMaHHOro <hoHaps, HETPYAHO CHREeNnarb COBCEM He-
6Gonbwoit u nerkoin [puc. 6).

JIMH3a, KOHUEHTPHPYIOW,asi CBETOBOA MOTOK Ha doTopesu-
CTOpE, 3HAUMTENLHO YBEMMUMBAET YYBCTBMTENLHOCTL  3NEK-
TPOHHOroO rnasa-— mogens Byger pearmposars Ha cseT Kap-
MaHHOro POHapPs Ha PAacCTOSIHMKM OO0 ABYX METPOSB.

Cxema 3peHus, npusBefeHHasi Ha pUC. 6, NPEACTaBASET ycu-
NUTENL MOCTOSIHHOrO TOKA, COAEPMALMN [BA YCUAMTENLHLIX
Kackaga (tpanauctropsl T; u To) u Tpetuin kKackag — smurTep-
HbiA NOBTOPMTENL T3, KOTOPbLIE COEAMHEHbI HENOCPEACTBEHHO.
Mortopeaucrop MCK-1 u peaucrop R, obpasytor uens cme-
weHns Ba3bl TpaHaucropa Ti. Mpu M3MEHEHMM OCBELLEHHOCTH
PCK-1 uameHseTcsi ero CONPOTHBIIEHWE: YMEHBLLUAETCA C YyBse-
nuueHneM ocseweHHocTM. [lpu 3TOM  ysenuuusaercs TOK
6asul, KOTOpLIA ycunusaercs TpaHaucTtopom. Peauctop R,
SABASIETCS HArpy3Koi nepsoro Kackaga ycunurens. Tok 6asbi
BTOpoOro Kackapa ycunurens T, onpefgensiercs [enuTenem,
coctrosmum M3 peauctopos Rs, R; u Ry Peaucrop Rs— Ha-
rpyska BTOporo Kackapa. R;— peaucrop obparHoii csssu no
NOCTOSIHHOMY TOKY, Ynyuwarowmit crabunbHocte paborter cxe-
Mbl (YMEHbLIAET BO3MOMHOCTL CAMOBO36YMAOEHUS M YMEHb-
WaeT BAMSHME Ha CXEMY TEMNEPAaTYPul OKpyMatowei cpegsi).
Ts — 3MMTTEPHBIA nosToputens, Tok 6assl KoToporo onpege-
nsercs pesuctopammu Rs u Rg. Pene P, sensercs narpyskoit
KaToA4HOro NOBTOPMTENS.

Mpu wHeocsewenHom PCK-1 Ttpanauctop T, 3aKkpwiT, TOK
uepes Hero He ufOeT, Ha ero Konnekrope Gonewoe oTpuua-
TenoHoe HanpsbkeHue. TpaHauctop Ts umeer Ha baze sbico-
KOe OTpMuaTenbHOe HanpsiKeHue — OH OTKpbIT. Ha konnekro-
pe TpaHauctopa T, HanpsieHWMe MPMMEPHO PABHO Hanpsxe-
Huio Ha pesuctope Rs {okono 0,4 sonbta), npu 3tom Ha Base
T; 6ymer Takoe e HaNPSMEHME, NPU KOTOPOM OH 3aKpPbIT,

M uepes pene wuger Hebonbwol TOK nopsgka 1 ma. Mpu

HEOCBEW,EHHOM  OTope3UCTOpPE TOKM TpaHsuctopa T; oOT
0,05 po 0,1 Ma, To— okono 2 ma u T3 —npumMepHo 1 Ma.

Mpu ocseuiennmn doTtopesmncropa uepes TpaHsucrtop Ty npo-
Tekaet Gonebwuit Tok (go 1,5 Ma), HanpshkeHue Ha ero Kon-
NEKTOPE YMEHLILAETCS M TPaH3UCTOop T, 3aKpbIBAeTCs — Ha
€ro KONNEKTOpEe YBENMUMBAETCS HANPSIMEHWE M OTKPLIBAETCS
TpaHauctop Ts. Yepes pene npoxogur 6Gonbloi TOK, OHO
cpabarbiBaeT M BKMIOYAET MWCMNONHMTENbHBLIE MEXAHM3MbI MO-
genn. Mpu BKNOUEHMM nuTaHus uamepsietcs obwmin notpeb-
nseMbii  TOK, KOTOpbI, ecnu cxema cobpaHa npasunsHO
M TPAH3UCTOPBLI MCNPaBHbl, HE [OMKEH NPEBLIWATh NPH-
MepHO 5 Ma.

Koagppuument ycunenmns (B) tpamsucropa T; gomwen Boitb
Haubonswmum  (npumepHo 40—60), TpaHsuctopa Ty — okono
40 u Ts— ot 20 mo 40.

Pene pomwuHo cpabarbiBat OT HanpspkeHuss He bGonble
6 sonbT, TOK cpabarbiBaHusi He [omxeH npeswiwuars 30 Ma.

Mocnepuuit TpaHauctop nyuwe s3ste Tvna (116 (MI1-42);
TpaHauctopel T; u T, Tunos MI-41 (M-15). Mpu Hacrpoike
cxembl Tok T; (=0,1 ma) ycranasnusaercs nogbopom pesu-
ctopa R, 8 panbHeliwwem 3Tum pesuctopoM nogbupaetcs
AranasoH cpabarbiBaHMsi CXeMbi B 3aBUCMMOCTM OT OCBELLEH-
Hoctu MPCK-1. MogobHylo cxeMy «3peHUsi» MOIMHO MPUMEHMUTHL
B KOHCTpykuum pobota [puc. 7). Ecnm cser cboky nonagaer
TONLKO Ha NpPasbiii rnas, To (OTO3INEMEHT BKIIOUAET MOTOP
nesoit Horu M pobBOT HauMHAET MNOBOPAUMBATLCS B CTOPOHY
¢onapuka. Korga e ceer nonapaer 8 oba rnasa, To sKnio-
uaeTcs MOTOP M BO BTOPON Hore, u poboT uper npsmo Ha
cser.

Mpu ucTOuHMKe nNUTaHMs B8 24 B UyBCTBUTENbHAs W OUEHb
npocras cxema 3peHus [puc. 8) nonyuaetcs Ha nonynposog-
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HukosbIX dotoguogax (DA-1, MO-2) u pgame Ha obbiuHOM
TPaH3UCTOPE €O CNMNEHHONH BOKOBONM MNOBEPXHOCTHLIO.

Cxema, npusegeHHas Ha puc. 8, npepcrasnsier coboit ycu-
nUTENL MNOCTOSIHHOrO TOK@, COCTOSILUMA M3 [BYX SMUTTEPHLIX
nostoputenei. Pesuctop R; onpegenser HauaneHeit TOK
6asbl TpaHaucTopa Ty, NPU 3TOM TOK €ro KOMNEeKTopa OKONO
1 Ma. Pesucropsi Ry, R3 u conportusnenne pene ssnsiores
Harpyskoi nepsoro Kackapa. Peaucrop R, Takwe orpaHuum-
saer Tok 6a3bl TpaHauctopa Ty, Korga OTKPLIT TpaHauctop T
(npu ocseuieHHom cotogrome MA-1). Peauctop R, ymeHs-
WwaeT HavanbHbii TOK T2 M ocnabnsier snusiHue Ha Hero Tem-
neparypbl OKpYyMatowei cpegbl.

Mpu HeocseweHHOM OTOAMOARE TPAH3UCTOPLI 3AKPLITE M
uepe3 pene teder Hebonbwolt Tok (okono 1,5 Ma). [lpu
OCBEULEHMH TPAH3UCTOPBLI OTKPBLIBAIOTCS, TOK uepes OBMOTKY
pene ysenuuusaercs, u oHo cpabarwisaer. Ecnm conportus-
nenmne obmotku pene PCM-2 750 oM, To Tok Eyger nopsa-
kKa 30 Mma.

Mpu BKNIOHEHHOM NMTaHUM M HEOCBEULEHHOM QMOJE TOK
notpebnenus cxembl He gomkeH npesbiware 10 Ma. H{enae-
Mbit auanasoH cpabatbiBaHus cxembl nopbupaertcs pesucro-
pom R

Ecnu smecto ¢OTOAMOAA MCMNONL3OBATL CHMNEHHBLIH nNep-
BbI TPAH3UCTOP, TO cONpoTMBNEHWe R, cnegyer ysennuuts
no 1—2 merom. Cpes y TpaH3aucTopa genaercs TaK, Kak 3To
NOKa3aHO HAa PMCYHKE: O4YEHb OCTOPOMHO, utobul He nospe-
AMTb TPaH3uCTOp M uTobni CBETOBOW Nyu nagan Ha BClO MNo-
BEPXHOCTb MNONYNPOBOAHMKOBOrO CNOS.

Mpu ucnonb3osaHUM B CXEME TPAH3UCTOPOB CO CPEOHMM
koacbpuumentom ycunenus (B = 40 < 60) cdoropene cpabari-
saeT npu ocseuw,eHun namnoi 8 40—60 sarT ¢ paccTosHus
8o 2,5 metpos. Ecnu gnsi nutaHus cxeMbl Mcnonb3yertcs ceTeb
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nepemeHHoro Toka (110 unu 220 sONLT), BLICOKOUYBCTBMTENL-
HYIO CXEeMY «3PEHMsi» NErko CREenaTtb Ha BAKYYMHOM oTo-
anemente (L1, UF3 wunu Ur 4). Cxema npocrtoro coTo-
pene c NUTaHUEM OT CETM NEPEMEHHOro Toka 6e3 sbINPsMu-
Tens npusefeHa Ha PHC. 9. B cxeMe Ha ynpasnsiowylo cetky
namnsl  depes pesuctop R; nopaercs HanpsKeHe cme-
uieHus, 3anupatrowee namny. [pu ocseweHmn coToanemeHTa
ero TOK oTnMpaer namny, u pene cpabareisaer. Ons crnamu-
BaHMA Nynbcauuii ToKa B ODMOTKe, BO3HMKAIOWMX OT nepe-
MEHHOTO HanNPsMEHUs NUTaHMs, NapannensHo obMoTKe pene
BKntodaloT KoHpeHcatop C;. Menaembit pguanasoH cpabarbi-
BAHUS CXEMbl YCTAHaBNMBAETCs pe3ucTtopom Ro.

Bbicokoe HanpsieHue, cHMMaemoe co BTOPUUHOI OBMOTKM
TpaHcdopmaropa, nopsigka 200—250 s.

YyscreurenbHocTte nioboro doTopene 3HAYUTENLHO YyBEnNM-
umsaer Tybyc — TpybKa C rASHUEBMTON UEPHON BHYTPEHHEM
nosepxHocTblo. OH orpampaer (QOTO3NEMEHT OT OCBELLEHUS
noctropoHHum ceetoM. Ecnn ucnonbsosars tybyc, dokycupyto-
wMe nuH3bl B ¢OoTOopene M MUCTOYHMKE CBETE, a TaKwe ped-
NEKTOp, TO «NPOCMATPUBAEMOE» PACCTOSIHUE MOMHO [OBECTH
B0 20 u Bonee Merpos. TakMe CXEMbI MOMHO MCMNONbL3OBAaThL
TaK#e KaK CUrHanbHbie YCTPOWCTBA B PA3NMUYHBLIX CUCTEMAX.

PaccmotpeHHbie Hamu cxembl obnagalor ogHum  obimum
CBOMCTBOM: CBET MCTOYHMKA, NONafas Ha (POTOINEMEHT, Bbl-
3uiBaeT cpabarbisaHMe CUCTEMbl — BKAIOHAKOTC  Kakue-nubo
MexaHu3mbl. Ho BO3MOMHOCTM 3NEKTPOHHOrO 3PEeHUst 3TUM
He orpaHuumsaloTcsl. Mcnonb3ys ero cnocobHoOCTe «BUBRETLR
OTPAaM(EHHbIM CBETOBOM MOTOK, MOMHO, HanPUMEpP, 3acTasuTb
pobor gsuratecs MO [OBONLHO 3aMLICNOBATON TPAacce, BLINO-
MEHHON M3 CTAHUMONEBOM MNM  AaNIOMMHMEBOW JEHTLI.

Mo TakoMy npuHUMNY cpenaHa cXema 3pPEHMs uvepenaxu
«Anbda», CKOHCTPYMPOBAHHONW  MNONILCKMMM  MHIKEHEPAaMM.

Urobul Mopgens peuranace sgons CBETOBON nonocel, B €€
nepegHen uactu CHM3Y, KaK nokasaHo Ha puc. 10, cnpasa u
Cnesa OT NaMmnoYKM HYMHO PA3MECTUTL ABa OTOpesucTopa
TaK, uTobbl Ha HWX NONajan TONLKO CBET, OTPAXKEHHBLIA OT
nonoce!. Mogoias k rpanuue Genoro nons (Hanpumep, nucra
Bymaru), uepenaxa obssatensHo Gymer passopaumsaThCs B
ero cropoHy. Ecnu e ocsetutrenu m cotopesucTopsl nosep-
HyTe kBepxy (Ha 180°), To nonyuaetcs 3abasHuii 3ddeKT:
CTOMT nomaxaTb nepej «HOCOM» uepenaxu bGenoi Gymaroii,
KaK OHa YCTPEMNSIETCS 3@ 3TOM «MPUMAHKOM».

Ceoiictea «6enoit nonocsi» MOrYT NPUrogMTbCSE BO MHOrMX
cnyuasx. Hanpumep, mogens roHouHoro astomobuns c Twa-
TENLHO OTPerynuposaHHbIM ¢oTtopene cnocobHa gsurarecs
BOONb JIMHMM, NPOBEREHHOM HA MOy MENOM M TONbKO He-
CKONBbKO PAacCLUMPEHHON Ha MOBOPOTAX.

Ha HexoTophix peTansix, NPUMEHSIEMBIX B CUCTEMAX 3PEHMS,
Hago octaHosuTecs ocobo. Tak, Hanpumep, B Kackagax npeg-
BAPMTENBHOTO YCHMNEHUS BLIFOAHEE CTaBUTh TPAH3WMCTOPLI THNA
M13b, M14A, M15A, umerowme HaubBonblime 3HAqEHMs KO3h-
durumeHTa ycunenus. B sbiXofHOM Kackagle, rge B uens
OGLIYHO BKNIOHAETCS pene, HYXHO CTaBuTb TpaHauctop (116
C TOKOM Konnektopa go 50 ma, He 3abbisas npu 3TOM, uTO
MAaKCMMAanNbHOE HanpsXeHUe Ha KONNEKTOPE 3TOro TPaH3M-
cropa BomxHo Bubitb He Gonee 15 ..

TpyBHO nepeuncnuTb BCE BO3MOMHOCTH npuMeHeHusi ¢oTo-
pene B cxemax 3pEHMS MOZJENEN — 3TO 3aBUCUT OT haHTa3um
M u306peTaTenbHOCTH KOHCTPYKTOPa. Mbl  nNpueenu TONLKO
HekoTopble Haubone obobuwalowme npumepsl.

Mpu sbibope POTOPE3UCTOPOB BN CXEMbl 3PEHUs cnegyer
MMeTb B BMZY, uTo B 3asuMcumoctu oT tuna (PDCA, DPCK unu
MCA) OHM OuEHb CMABHO OTAMHAIOTCS NO HYYBCTBUTENLHOCTH
K CBETOBOMY MNOTOKY. TaK, OTHOLIEHME TEMHOBOro COMPOTHB-

nexus RTG]\IH K COMNPOTUBIIEHMIO NPU OCBEULEHHOM COCTOSIHUM

Rocs. ﬁ% y cotopesucropos MPCA pasHo scero 1, 2;

y cortopesuctopos MPCK—200, a y DPCA-1 poxogur nmo
20001, Mostomy c coTtopesnctropamm MCK-1, PCK 2 (3, 4, 5,
6 u 1. ) unu OCL-1 MoxHO cpenatb CXeMy 3penus (Hanpu-
Mep, ONs BBMKEHMs MOJenu Ha cset) pawe 6Ge3 ycunurenei,
KaK 3TO MoOKasaHo Ha puc. 11.

DneKTPOHHLIE pene Ans 3TOM cXeMbl BO3bMuTe Tvna Prl-5.
Hanpsyenne 6arapen nuTaHusi onpegensieTcs TMNOM npume-
Hsemoro doTtopesuctopa. [ns coropesncropa MCK-1 unm
MCK-2 nanpsixeHue gomwHo Beire 75 sonet {Hanpumep, Ga-
Tapes «Pagyra»). [pu wucnonb3osaHuM OTOPE3UCTOPOS
MCAO-1 HanpskeHMe MOXHO cHu3uTb fo 18 soneT (mse nocne-
posarensHo coeguHeHHbie Bartapen «Kpona»).

Crour pnobasuTe K cxeme HECKONbKO TPaH3MCTOPOB, M MNpPO-
6nema nuTaHMa cpasy ynpowiaetcs. IDTO OuEHb HArnsgHo
8MOHO Ha NPUMEPE MOJEnu BE3[EX0RA, YNPasNsieMod cse-
ToM. Mogens cgenaHa s baky nuoHepom Padukom Mycra-
c¢aesem (puc. 12). Kak supute, 3m€Ch M CXEM3, M MOTOPBI
NOBOPOTOB MMUTAIOTCS OT HanpsbxeHus scero 7—9 soneT (gse
Barapeu KBC J1-0,5, sknioueHHble nocneposarensHo). Cxema
3ta paboraer oueHb npocro. [NpM HEOCBELLEHHOM COCTOSIHMM
conpotuenenme chotopeamcropa (MC;) senuxo, Tok 6azsl
nepsoro TPaH3WUCTOpa noutu pased Hymo. [pu ocselieHmu
conpoTueneHue HOTOPE3UCTOPA YMEHBLIAETCS, MNOSBNSIOLLWA-
cs npu 3>ToM TOK Basbl ycMnMBAETCs NEpPBbIM TPAH3UCTOPOM,
a 3TOT TOK euie bonble YCHMNMBAETCS MOLLHLIM TPAH3UCTOPOM
M201A. B uenu ero Konnektopa uepe3 obMOTKy pene Hauu-
HaeT upgtv Gonbwoi ToK, pene cpabaTuiBaeT M CBOUMM KOH-
TaKTamu P; skniouaet nuraHue motopa M2

B KauecTse (POTOAATYUMKOB MUCMONb3yHTe (POTOPEIUCTOPLI
MCK-2; pene P3C-6, anekrpogsurarenu tna Arl-10.

SNEKTPOHHLIA CAYX

Ycrpoiictea «cnyxa» pobotos oueHb pasHoobpasHul, Hauu-
Hasi OT MPOCTENWMX, PEarMpyloMX Ha YPOBEHb MIM 4YMCNO
3BYKOBbLIX KOMAaHf, M KOHYas TaK HasbiBaEMbIMM NepuenTpo-
Hamu (OT NATMHCKOro Cnosa Nepuenuus — NOHMMAaHue, Y3Ha-
saHue). [lepuenTpoHbl — OueHb cnoxHbie KubepHeTHueckue
YCTPONCTBA, MMUTHPYIOLME CNYXOBbi€ OPraHbl MMBbLIX CYULECTS.
be3 HMX TPYAHO NPeACcTasuTb MalmHbl Bygyuiero, «noHumaro-
wue» peub 4enoseKa.

KoHcTpyupoBsaHue cnyxosbix cucTeM pPoBOTOB MOMHO Ha-
4YaTb C CAaMOro MPOCTOro aBTOMATE, BKIIOYHAIOLLErO CBETOBOE
tabno c npegynpempatouieit Hagnucelo «Tuwe», korga 8 no-
MELLLEHMM CTAHOBMTCA CIMLIKOM WYMHO. Takoi npubop MoMHO
YCTaHOBMTL, HaNpUMep, B uuTanbHe unu yqebHOM ayauTopum.

B cxeme (pMc. 13) c 3neKTPOAUMHAMUHECKUM MHKPOMOHOM
(nanpumep, Tvna M[-44) ¢ NOMOLLLIO NEPEMEHHOTO PE3UCTO-
pa R| ycraHasnusaercs yposeHb BOMNYCTMMOro LWyMa Ha BXO-
e ycunuTens HusKkoi uactoTel (nepsbie 2 kackaga). Co sTo-
puuHoit oB6MOTKM TpaHcopmatopa Tp; YCHMNEHHbIM curHan
nocne sbinpsiMneHuss guodom [l nocrynaer Ha ycunutens
TOKa, BLINONHEHHLIH Ha TpaHsuctope Ts. Kowngencarop C,
Crna)kMBaeT NynbCauuu BuINPSIMNEHHOro Hanpsbxenus, a Cg
uckniouaet cpabarbiBaHMe CXeMbl NPM [EACTBMM KPATKOBpe-
MEHHbIX 3BYKOBbLIX MMNYNbCOSB.

B cxemMe aBTOMara MOMHO Mcnonb3osate ntobbie  mano-
MOLLHbIE HM3KOUYACTOTHblE TpaHaucrops: tvna 13, M6, M42
M gp. a B Kauecrse Bbll‘lpﬂMHTenﬂ—-nlOSOﬁ TOUEUHbIX JMOA



(41, 42, A9). dnektponuTuueckue KoHaeHcatopsl Ha pabouee
Hanpsenue 10—15 B. Pesuctopet Mmoxuo 6pars ntoboro
™Mna. TpaHcdhopmarop Tp; — cornacyrowmii, 6epercs ot nio-
6oro TPAH3UCTOPHOro NPMEMHMKA.

Pene P~ tuna PKM-1 ¢ conporusneHnem oBMOTKM 2 KOM
unu PKM-1 ¢ conporusneHuem obmotkm 3—3,5 KoM, cpaba-
ToiBalouiee npu Toke 2—3 Ma. Pesuctrop Rg nogbupaercs
Takum obpasom, utobul pene npu OTCYTCTBMM CMrHanoOB Ha
BXOAE  CXeMbl Haxogunocs Ha nopore cpabarbianus.
B npancbHedwem yposeHs curHanos (ypoBeHb [ONycTMMOro
WwyMma), npu Kotopom gomxHo cpabartuiBaTe pene, ycTaHas-
NuBAeTCs NepeMeHHbIM pe3ucTopom R;.

CeetoBoe Tabno ¢ Hagnuceio «Tuwe» [OMKHO nNMTaThCH
OT D3NEeKTPOCETH MAM OT CAMOCTOSTENBHOrO MCTOYUHMKA TOKA
uepes npomexyTouHoe pene {Hanpumep, Tuna MKY-48) ¢
Gonee MOULHLIMM KOHTaKTaMMu.

Ans ynpasneHus poborom c paccrosHus 8 4—5 metpos
MoxeT 6biITb  ucnonb3osaHa Gonee uyecTsMTEnsHas cxema
«cnyxa», npusefeHHas Ha pucyHke 14. Urobu pobor Mmor
«CNbIWaTe» peus yenoseka ¢ Bonbworo paccrosuus (Ao 5 mert-
pos), Tpebyercs MOWHLIA ycunuTens peun. Takod ycunutens
MoxeT BbITb MCNONb30OBaH TaKKe Ans ynpasneHus poboTom
3BYKOBLIMW CMrHanamu, a TaKe ANs NPOCNYWMBAHWA Onepa-
TOPOM BOMPOCOB, KOTOPLIE MOryT 3agasate pobory aputenu.

B ycunutene (puc. 14) nepsbie gsa Kackaja MMEIOT MecT-
KYIO HEenoCPeACTBEHHYIO CBA3b NO MNOCTOSIHHOMY TOKY, KOTO-
pas no3soONseT UCNONbL30BAaTh TPAH3UCTOPHI ¢ BonbwuM pas-
6pocom napametpos. ObpartHas cBf3b NO MOCTOSHHOMY TOKY
OCYWECTBNSAETCA C IMUTTEPHLIX PE3UCTOPOB TpaHsucrtopa Ta
(Re; R7) uepes pesuctrop R, na 6asy tpamsuctopa T, Koto-
pas onpegensier PeMMM YCUAMTENS MO NOCTOSHHOMY TOKY.
Mpu perynuposke noabupaetcs pesuctop Ry no makcumans-
HOM TFPOMKOCTM C MUHMMAaNbHBLIMM MCKAMEHUSMM 3BYKOBOIO
curnana. Konpencaropwr Cj, Cy Cs; u C; ssnsiotcs pasgenu-
TensHbiMu. Llenouka Rg u C4 sensercs passsskod kackagos
OT WX B3aMMHOrO BAMSIHMA.

Cs — KoHgeHcaTop, npegoTspawaowmii Bo3bymaeHue uye-
pes 6Gatapeto nutaHus C3 — WYHTUPYET 3MMUTTEpPHbIE pe3u-
CTOpbLI ANS YBENWYEHWUS YCUNEHMS NepBbiX A[BYX KacKagos.
Pesuctoput Re, Rio obpasylor genutens, ¢ nomowsbio KOTO-
poro YycraHaBnMBAeTCs KONNEKTOPHbIH TOK Tz okono 1 Ma.
Pesuctop R, sensercs Harpyskoi Tpertbero kackaga. Pesu-
cTops! E,z u Ris onpepensior ToK Konnektopa TpaHsucTo-
pa T4 (nopsaka 1,5 ma). Pesuctop Ry —Harpyska kackaga.
KonnekropHeuiit Tok Ty npumepHo 0,3 Mma, T:— 0,7 Mma.

R5 — pesucrop ortpuuarensHoii obpatHoi cBsi3u no nepe-
MEHHOMY TOKY, YMEHbLLAIOWMN MCKameHus npu Bonbwux cur-
Hanax M YCTPaHAIOW M BO3MOMHOCTE €amoso3byaeHus ycu-
nutens.

Mukpodon pomxeH 6biTb 3nekTpoAuHamuueckum (MA-44
M T. N.) UAM MOMHO WCNONL3OBATL HAYWHMKW TFONOBHOrO
TenedoHa. B Kauecrtse TpaHsucropos kpome (116 MoxHO
ucnone3osare [114, M15, MM40, MM41 ¢ KoapduumeHTamm
ycuneHus nopsgka 30 u 6onee.

Urak, pobor «cabiwut»... Ho OH ewe He oTnuuaeT OAMH
3BYK OT [APYroro M MOXMET cnyTaTb MY3biKYy C rPOXOTOM OT-
6oiiHoro MmonoTka. MomoryTt GuUNLTPLI — cneuynansHoie
yCcTpOMCTBa, pasnuualowMe u4acToTy curHana. Beegute ux 8
cxemy. Mosepenue pobora Byaer sasucets OT 4acTOTul 3BY-
KOBbLIX CMFHaNOB, @ NPWU HEKOTOPOM [OMONHUTENLHOM YCOM-
HEHWUM CXEMbl OH CMOJXET faye TaHUeBaTb nog My3wiKy. Ecnu
B CXEMy BKNIOUUTL (PUNLTPLI, Pa3nuualoulMe 4acToThl 3Byuda-
HUA OTHREenbHbLIX rnacHbix 6yks (puc. 15}, 1O Mbl nonyuum
y}e HeKkotopoe nopobue nepuenTpoHa.

PasnuuHbim  ByKBaM CBOMCTBEHHbI pPAasfMuHble OCHOBHbIE
YacToThl, KOTOpLIe MNOKasaHbl Ha puc. 15 B Buae cuHycoua.
3Byk «O» umeer uacrory 150—300 repu, 38yK «M» 3Haum-
TensHo Beiwe — 400—700 repu, a 38YyK «A» ewe BblWE —
700—1100 repu.

lMo3ToMy ecnu Mbl Ha BbLIXOH YCMAMTENS 3BYKOBLIX CMrHa-
NOB  BKNIOUMM (UNLTPLI, HACTPOEHHBIE HA uacToOThl  3BY-
KoB «A»n, «O», «M», a nocne HWUX BKNIOHMM pene, Kak 3TO
cgenaHo Ha cxeme puc. 16, To kaxpoe pene byper cpaba-
ToiBaTb TONLKO NPM NOSIBNEHWM ONPERENEHHOro 3BYKa, Ha
4acToTy KOTOPOro HacTpoeH ero ¢unbTp. B cxeme B Kauectse
dunbTpa ucnonssyloTcsi pesoHaHcHbie LC-koHtyph. Ha LC-
KOHTYpaX, HAcTPOEHHbIX € MoMoOWbio nogbopa BenMuUMH WH-
DYKTUBHOCTEM M €MKOCTeH Ha HyMHble 4acToTsl (TaK HasbiBae-
Mbl€ YAcTOThl pPE3OHaHca), B nNonoce BbiBPaHHLIX 4acToT
Habniogaetcs ysenuueHuwe Hanpsenus. Haubonbwmum 370
HanpsXKeHWe CTAHOBMTCS Ha BbIBPAHHON € NOMOWLIO MHAYK-
TUBHOCTM U EMKOCTU pe3OHaHCHOW uwacTtoTe. Mo cocepctsy ¢
4acTOTOW PEe30OHAHCAa HanpsXKEeHMe Ha KOHTYpe MEHbwe, a Ha
yacToTax, ne}auiMx AAneKo OT PEe30HAHCHOM, HanpPsKEHWe Ha
bC-KOHTYpe NpaKTUUECKM PasBHO HYMIO.

lpaguueckn 3To u3obparmaercs Tak Ha3bLIBAEMOMN PE30HAHC-
HOM  XapaKTepuCTMKOM KOHTypa (pMc. 17), nokasuiBalowedn
33BMCMMOCTb HaNPSIXEHUS, BO3HMKAIOW,ErO Ha HEM OT uacTo-
Thl MOJAHHOrO Ha KOHTYP HanpsikeHus. KaTywku uHAyKTMBHO-
ctu L; KouTypa cenektusHoro pene, cobpaHHOro Ha TpaH3u-
ctope T, HamarbiBalOTCS HA ABYX CKNEEHHbIX BMEcTe eppu-
TOBLIX Konbuax mapku 2000 MH, puamerpom 12 MM u Bhico-
Toi 10 mMm.

Katywka L; koHTypa, pearupyrowero Ha uactory 150—
300 ry (3syk «O»), cogepxutr 400 sutkos nposoga [MIJILO
0,08. Karywka KoHTypa, pearupylouwero Ha udacrory 400—

700 ro (3syk «M»), 350 sutkos
nposoja.

Mpu HacTpoiKe cXeMbl CEneKTUBHOro pene pesucropom Ry
yCTaHaBNMBAETCS HadaneHbI TOK uepes pene P, nopsgka
1 Mma. Pene pomxHo cpabatbiBate OT HanpseHMs nopsaKa
7 sonbt, npu Toke He Bonee 30 ma (PIC-10 nacnoprt 303—308
M Bpyrue).

KonpeHcatopom Cj; nopbupaercs menaemas uactota cpa-
6arbiBaHMA CceneKTUBHOro pene.

Pesucrop Rjo nossonser ycranasnusarh 3HaueHue BXOZHOrO
Hanpsikenuss cpabartsisanus pene. Kowgencatop Cg— ans
obparTHOIl CBS3M MO NEPEMEHHOMY HanPSMEHUIO M [NS Banb-
HeWwero geTeKkTuposaHus ero auofom [l1. Dto BeinpamneH-
HOE NOCTOSHHOE HanNpPsXeHWe YCUNMBAETCA TPAH3UCTOPOM T,
u Bbi3biBaeT cpabarbiBaHue pene.

MpumeHeHne GUNLTPOB 3HAYMTENBHO PAaCWMUPSET BO3MON-
HOCTM  «CNyXOBbIX» YycTpoicTs. Ha ocHoBe pAaHHOM CXEMbl
MoxeT ObiTb CO384aHa UBETOMY3biKanbHas CMCTEMQ, 3acTas-
nsowas, HanpuMep, BMOHTUPOBAHHLIM B PobBOT 3KpaH nepe-
NUBATLCS  PA3NMUHBLIMKU UBETaMM B TaKT 3BYUYaHWUS MY3bIKM.
Ans 3TOro K ycunuTenio NOAKNIOHATCA (UALTPLI HUMHUX
uactot (150—200 ru), cpegHux uacror (200—1000 ru) u sbI-
cokux 4dactor (ot 1000 ru u sbiwe), 3axuralowme KpacHslie,
3eneHble M cuHue namnouku (puc. 18).

MoxHo cpenate yCTPOWCTBO «ciyxa», nosopauuBalouiee
ronosy pobora B CTOPOHYy MCTO4HWKA 3ByKa. OHO COCTOMUT u3
BBYX MMKPOCGOHOB, YCUAMTENEH M NONSAPM3OBAHHOrO pene
(puc. 19).

C paccMOTpEeHHLIMM CXEMaMM 3BYKOBOE YNPABNEHME MOIKET
OCYW,eCTBAATLCA CBMCTOM, CBUPEnsio unu ronocom. Haubonee
UETKO CXeMbl «cnyxa» paboTaloT npu MCNONL3OBAHMM B Kaue-
CTBE WCTOYHMKA CMrHANOB D3NEKTPOHHOFO TreHeparopa cra-
6MNLHLIX 3BYKOBLIX KOMaHZ Ha TpaHsuctopax. OH pasme-
waercs B nyneTe ynpasnenus poborom. Ho 310 He obsza-
TenbHo. leHeparop MOMHO BMOHTMPOBATL Ja}e B 3NEKTPO-
cakcadoH M BecTM My3bikanoHylo «becegy» ¢ pobortom.
MoctpoeHHbie cxembl cnyxa poboTa ABOMKHLI BKAKOHATL €
NOMOLWLIO pene PasNuuYHbIE WUCNONHUTENbLHbLIE 3NEKTPUHECKUE
uenu Mmogenu.

Hanpumep, npu npousHecenun komaHgwer «Crtoii» (Ha 3BYK
«O») [OMKHLI BLIKNIOUUTLCS MOTOPHLI ABUMEHUS MOfJenu, a
no KomaHge «Mgu» (Ha 3Byk «M») Ha MoOTOpLI ABMIKEHMS
AONMHO nopaeatbcs nuTaHue. Ecnu sKknounte dunbTp, pea-
rupyowmui Ha 38yK «A» (700—1100 ru), To 8 OTBET Ha Mpu-
BeTcTBMe «34PABCTBYHA», MNPOU3HECEHHOE C MNOAJYEPKUBAHHUEM
3BYKa «A», CENEKTMBHOE pene MOMET BKIIOUMTE HanpsimeHue
NUTaHWUs Ha MOTOP NOAbEMAa NpPasoi pyku, u pobor nospo-
posaertcs.

[AONXHA uMeTb TOro e

SNEKTPOHHAS «PEYb» ABTOMATOB

YueHbiMu nposogasTcs GonbluMe MCCNE[OBAHMS NO ABTOMa-
TU4ECKOMY PAacno3HABaHWIO 3BYKOB UYENOBEYECKONW peuu, HO
NOKa elle PeuyeBble CUrHaNbi COAEPIKAT MHOro 3arafiok W He
nopAaloTes  pacwudpoBKE J[axe C NOMOWbLIO TOHUAMLWMX
aHanNWM3aTOPOB M 3MEKTPOHHLIX BbIYUCAMTENLHLIX MalluH.

Ho ecnu BO3MOMXHOCTL CO3[aHUS MCKYCCTBEHHOM, 3NEKTPOH-
HOM «peuu» uenoseka sensetcs npegMeToMm rnybokux uccne-
BOBAHMI YHYEHbIX, TO MMWTAUUS 3BYKOBbIX CMFHANOB XMBOT-
HbIX (BMNOTL [O NEHMS NTUU) yXe nofj cuny IoHbIM ntobure-
NAM 3NeKTPOHMKM. [lns 3Toro HeobxofuMbl TONLKO pasnuu-
Hble COuYeTaHus HecKonbkux 3anyckawowux (0,2—3 ru) u
ynpasnsiowux Mynstusubparopos (paboralowmux Ha pasnuu-
HbIX uactotax B guanasoHe 600—2000 ru).

MynbTusubparop — 3To reHeparop anekTpuueckux koneba-
Huit (pue. 20). Ho B oTnuuue OT gPYrMx reHeparopos, OH
OAHOBPEMEHHO FEHEPUPYET MHOMECTBO CMHYCOWBANbLHBLIX KO-
nebanuit. OTclopa HaseaHue: MmynoTueubparop (OT naruHCKuX
cnos: multi — mHoro u vibro — kone6nio).

Kaxpas M3 reHepupyembiX COCTABASIOWMX HA3bIBAETCS
rapMOHUKON, @ B CYMMe MHOXECTBO rapMoOHuK obpasylor
NepUOBUUECKMI CUrHan [OBONLHO CNOXMHON (OPMBbI, uauie
BCero noxomein Ha npsmoyronbhuk {puc. 21). fAsnenmne reHe-
pUpOBaHUs cxeMoit NofobHbIX MMNYNLCOB MOMHO Habniogats
npu camoso3ByMAEHUAX YycUNUTENs HM3KOW 4HacTOThl, Korpa
OH HAauMHaeT fasaTb FPOMKMIA OAHOTOHHBLIN 3BYK, BbI3BAHHLIM
nonagaHueM CUrHanos C BLIXOJA YCMAMTENs Ha €ro BXOA.
MynbTuBubpatop nOXox Ha ABYXKACKAAHLIA yCMNUTENb HM3-
KOA u4acToThl, BLIXOJ KOTOPOro COEAMHEH CO BXOJOM.

Yactota u copma konebaHuii, reHepupyembix MynbTUBME-
patopoM, B OCHOBHOM 3aBMCMT OT EMKOCTM KOHJEHCAaTopos
ceaau C; u Cy Mewpgy Konnekropamu u Basamu TpaH3aucTopos
M conpoTMBneHuit pesuctopos B uensix 6as TPaH3MCTOPOB
(Rz u Rs).

YeM MeHblue BENWMUMHbI KOHOEHCATOPOB M PE3UCTOPOS,
TeM Bbie yacToTa KonebaHui, reHepupyemsiXx MynbTueubpa-
TopoM. C yBenuMyeHMeM EeMKOCTM KOHJEHCATOPOB W CONpo-
TMBNEHMI pe3ucTopos uactota KonebaHuil, reHepuUpyemsbix
MyneTuBuBpatopoMm, ymenbwaetcs. MynsTusubparopsl Haxo-
BAT OYEeHb LWWPOKOE MPUMEHEHWE B 3NEKTPOHHLIX CXEeMax
poboTos. Mbl NpMBeAEM HECKONbKO CXEM, B OCHOBY KOTOPSLIX
nonoXeHsl MynsTuBubparopbl.

C NOMOLLbLIO 3NEKTPOHHLIX CXEM MOMHO MMMTUPOBATL CHUr-
Hanbl TeXHMYEeCKuXx ycTpoucts. Tak, coueTaHue TPEX MYNbTH-
subpaTopos [aer 3ByuaHMe CMrHaNoOB MCKYCCTBEHHOro cnyT-
Huka semnu («Bun-6un»).
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Kak BugHo u3 cxembl puc. 22, tpausuctopsl, Ti, Tg, a TaKme
namnouka Jl;, obpasyloT «nepeparuMk» CNyTHMKE, a ero
BKNIOHEHWE  OCYU,ECTBNAETCA ABTOMATUYECKM C NOMOLbIO
BTOPOro reHeparopa, cobpaHHoro Ha TpaHsuctopax Ts— T4
Takum obpasom, reHeparop Ha TpaHsuctopax Ts— T, urpaer
pons TtenerpadHoro knioua. Oba reHeparopa MMEIOT MHOro
obuwero, Tak Kak sensoTcs MyneTueubpatopamu. Ho uacrora
nepeoro (3syKkosoro) reHepartopa cocrasnset okono 2000 ru,
a sToporo (knouesoro)—scero oxkono 3 ri. MameHeHue
uacTOThl reHepauuMu OCYLEeCTBASETCS 3a CYET YBENWUEHMS
emkocTu KoHgeHcatopos C3 u C4 no cpasHEHWIO C KOHZEH-
catopamu C; u C,.

3BYKOBOI reHeparop M CWUrHansHas NamnodKka BMecTe Mo-
Tpebnsior Tok okono 150—200 Ma, NOITOMYy B Nesoe nneyo
KNIOYEBOro reHeparTopa BKAIOYEH [OMNOMNHUTENbHLIA TPaH3u-
cTop cpepHen MowHocTu Tuna [1201. Ero MoOXHO 3aMeHuTb
TaKe TpaHsucTopamu Tuna (1202, M203, M214 nubo TMI4A,
M4A4. Mpu oTcyTCTBUM TaKWUX TPAHIUCTOPOB NPUBETCH OTKa-
3aTbCsl OT NPUMEHEHMS CUrHanLHOM namnouku u oboMTuce
TONLKO 3BYKOBBIM reHepatopoM. [pu 3Tom 3MutTep TpaHau-
ctopa Ty nogkniouaeTcss HENOCPEeACTBEHHO K  NNIOCOBOMY
nposoAdy MCTO4YHMKA nuTaHus. Tpansuctoper Ty, Ty, Ty u Ts
moryT Geite Tuna M13—TM16, M39, N4, TT109. Cxemy «6un-
6un» MOMHO MCNONb30BATL B KadecTBe CAMOCTOSTENLHON MM
BMOHTMPOBATL ee B uackl poboTa, CEeKyHBHAs cTpenka KoTo-
PbIX — «CNYTHUK», NETAIOWMA BOKPYr «3EMHOro wWwapa».

Urober 3ByKOBBIE CurHansl, cospaBaemuie MynbTuBubparo-
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pamy, BuinM cnbilWHB Ha [OCTAaTO4MHO 6ONBWOM pPaccTosHMK,
BLIXOZ CXEMbl QONMEH NOJKNIOUATLCS K YCUAUTENIO C FPOM-
KorosoputeneM. Bor kak 3to cpenaHo, Hanpumep, B CXeme,
UMUTMPYIOWeN ryaku kopabensHol cupeHs (puc. 23). MMep-
suie gsa Tpausuctopa (T; u Tp) tuna M14—T116 obpasytor
MynsTusubpartop, CO3/AOWMA CMrHaNLl HU3KOro TOHA, COOT-
BETCTBYIOWME curHany cupeHs napoxofa. C KonnektopHoro
BbIXOfa TPaH3ucTopa Tp 3TOT CUrHan depes pPasfeNUTENLHYIO
emkocts C3 nopgaetcss Ha 6a3y BbIXOQHOTO YCMIMTENBHOTO
TpaHauctopa T3 tuna M4 unu M14 (MM42). C nomowetlo nepe-
MEHHOro pesucTopa Rs MOXHO MEHATb FPOMKOCTb 3BYHaHMs
curHanos.

Mpu Hanagke TakUX CXeM MX MOXHO MOAKAIOYATL K Paguo-
NPMEMHMKY unM Tenesusopy (K rHe3fam «3BYKOCHMMATeNb»)
M TONLKO nocne oKoHuaTenoHoro nogbopa 4actor MynsTueub-
paTopoB, B 33aBUCUMOCTM OT TPeOyeMoH rpOMKOCTH, MOMHO
nogobpatb M CMOHTUPOBATL COOTBETCTBYIOLWLYIO CXEMY YCMAW-
Tens HU3KOM 4acToThl.

Ecnu e bl xoture, utober Baw poboT mor, Hanpumep,
pacckasbiBats o cebe M orseuatb Ha Bonpocsl ny6nuku, TO
TOorga NPMBETCs CO3[aBaTh UENYIO CUCTEMY peuM, COoCcTosuylo
M3 MMKPOGOHOB, YycunuTened, QH[UHAMMKOB, MarHUTOOHa
M TN

Bnok-cxema TakoM cucTembl peun poboTa, KOTOPLIA 3KCMO-
HupoBancs Ha BcemupHoii sbicTaske «Jkcno-70», npusepeHa
Ha puc. 24.

dT1a cxema wucnonesyertcs, Korga pobor coeguHen nposo-
BaMU C ero NynLTOM YNPaBneHUs M NYNLTOM ONeparopa, oT-
sevalowero Ha 3apasaemeie pobory Bonpocel. Onepartop
yfaneH ot mopenu Tak, utobsl nybnuka He morna ero sugeth.
Korga poboty 3apaetcs Bonpoc, OH «CnywaeT» €ro c NOMoO-
Wbl MUKpodoHa M3 u nocne ycuneHus TpaHcaupyer sonpoc
Ha TenedoHul T1 (onepatopa) u T2 (nynsta ynpaenenus).

Oneparop orseuaer Ha sBonpockl 8 MMKpodoH M1, u nocne
ycuneHus oTBeT BOCNPOM3BOAMTCA AuHaMuKamu pobora. Bce
fosontHbl. A uHaue HesoamomHo. Cgenatb pasyMHylo anex-
TPOHHYIO CUCTEMY, OoTBeuarowylo Ha «noboit sonpoc» nybnu-
KW, CUNaMU IOHLIX TEXHWMKOB MOMHO NOKAa TONbKO Takl

EctectBeHHO, uTO K 37Ol cxeme MoxeT 6biTb NOAKNIOUYEH
BLIXOA MarHMTOPOHa C 3apaHee 3anMCaHHON peubio poborta
MNU MY3bIKOM.

Mockonsky MukpodoHHbi kabenn OT onepartopa, oTeedalo-
wero Ha BONPOCH, Npuxoautcs BpaTe ANUHHLIM, TO Heno-
cpenctseHHo Yy MukpodoHa M1 HeobxoauMMo  nocrasuTe
npeasapuTencHuil ycunutens, cobpaHHbli no cxeme npuse-
DeHHOW Ha Pue. 25, u TakuM o06pasom ycunuTb CurHansi
MuKpodoHa. Takoi ycunuTenn HazbIBAIOT MUKPODOHHLIM. OH
nuTaeTcs OT oAaHoi 6arapeiiku KapmaHHoro cdoHaps u obec-
neuusaetr pabory Ha kabenn gnuHoit go 150 M.

MuKpodoHHLIN  ycunutens B poboTe [ONKeEH ycunusaTs
peds c pacctosHus go 4—5 MeTpoB, NocKonbKy noAM, 3a-
Aalowue poboTy BONPOCH, MOryT HAXOAUTLCS He COBCEM
psgaomM c HuMm. [Mo3aToMy MHMKPOOHHBLIN ycunuTens «nogcny-

wusaHus» 8 poboTe [ONKeH fpaBaTh 3HauMTensHO 6Gonbwee
ycunenue. OH MoxeT BuiTh cobpan no cxeme, npuBefeHHON
paHee Ha puc. 14.

Pasrosop o cucreme peunm pobotra He Bymer 3aKOHueH,
€Cnu He PaccMOTPeTb ee BLIXOAHbLIX KAaCKafoB, YCUAMBAIOWLMX
peub A0 HeobXxoAMMON rpOMKoCTM. [lns 3TMX Ueneil MOMHO
peKoMeH[oBaTL CXEMY IKOHOMMYHOrO YyCMAMTENS, nMrarouie-
rocs or bBarapeek Ans KapMaHHOro oHaps.

Cxema Takoro ycunutens npusepeHa Ha PpHc. 26. Ero Bbi-
XoAHas MouiHocTe nopsapka 0,2—0,5 sarra.

Cpennee 3HaueHue TOKa, NOTPebBNSEMOro 3TUM ycunutenem
OT MCTOYHMKA nNMTaHus, coctasnsier 20—25 ma (npumepHo B
10 pas MeHblle TOKA NAMNOYKM 3INEKTPUUECKOro KapMaHHOro
doHaps). DKOHOMMUHOCTL ycunuTens obnscHAeTcs Tem, uTo
B €ro BbIXOQHOM KacKaje, SBNSIOULEMCS OCHOBHbIM noTpebu-
Tenem ToKa, paboTaloT fBa ManOMOLHLIX TPaH3MCTOpPa no
OBYXTAKTHOW CXeMe YycuneHus mouwHoctu. KoadduuyueHt no-
ne3HOro pemMcTsus Takoro Kackapga Bonee BLICOK No cpasHe-
HUIO C OAHOTAKTHLIM BLIXOAHLIM Kackafom. Y Tpausucropa Tj
nNpefBapMTENbLHOrO ycunutens cmeuieHue Ha basy nopaercs
uepes pesuctop R, kotopsiit nopbupaercs ua ycnosuit Hau-
MEeHbWMX MHCcKameHu curHana. Mpu Takom cnocobe nopaum
cMeuwieHus Mexgy Konnektopom u 6asoi TpaHaucTopa Bem-
cTByeT ortpuuarensHas obparHas CBi3b NO NEPEMEHHOMY
TOKY, HECKOMbKO CHMXalouLas ycuneHnue, Ho crabunuaupyio-
was paboty Kackaga.
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Hanpsienue cmeweHus Baswl sBToporo Tpausucropa (okono
1,7 sonsTa) cospaetcsa peauctopamu Ri u R, u nopbupaercs
¢ nomouiblo pesucropa Rs. To e camoe ocyuwecrsnsercs
BNS yCTaHOBKM Haubonbliero OTPUUATENLHOrO HanPsKEHUs
cmewenunss (—0,16) soixogHbix TpaHauctopos T3— T4 Pesu-
ctopel Rg u Rjp, BKNIOUEHHbIE B UEnNM 3MUTTEPA M BLIXOAHOrO
TpaHcdopmaropa, cospatot obpartHylo ces3b, crabunuaupylo-
wyto pabory cxemsl.

Bmecto tpaHauctopa MIM40A, MM41 s ycunurene moryt pa-
6otats TpaHaucTops Tunos MIMI39, MM42. [nsa sbixogHoro
Kackaga HyxHo noabuparts TpaHsucTopbl, 6nu3Kue no Ko3d-
¢duumenty ycunenns (f) u obparHomy Tory konnekropa (lxe).

Cornacylowmuit u BbIXOAHOM TpaHcdoOpPMaTopbl — OT TPaH-
3UCTOPHBIX NPMEMHUKOB «AnbnuHucT», «laysi» M UM  no-
BoBHBIX.

Ha cxeme noKasaHbl peXMMbl TPAH3MCTOPOB, KOTOPbIE NOA-
6upatotcs pesuctopamu Rs (TOK MOKOs KONNEKTOpos TpaH3u-
ctopoe T3 u Ty).

Mogsbopom conporuenenuit pesuctopos R; u R, ycranas-
nuBalOTCS PeMMMbI TpaHsucTopos Ta u Ti.

Fny6buHy oTpuuatensHoit ob6paTHONM CBA3M, YCTPaHAOWEN
onacHocTk camoBo3bymgaeHus, nogbUPAIOT ONBLITHBIM NYTEM,
M3MeHsn conpoTuBneHue pesuctopa Rio.

Ecnu BTopuuHas oBMoOTKa  BbIXOAHOrO  TpaHchopMma-
Topa He MMeeT OTBOA3, HanpsiKeHue obparHoOW cBA3M Mo-
WeT nopjasaTbCs CcO Bcel BTOPWYHONA  obmotku. [lpwu




HacTpOWKe CXEMbl, MCKNIOuMB Uenb oTpuuarensHoi obpatHoi cesau (Hanpumep,
oTnase OAWMH M3 BLIBOAOB Rijo), HYMHO u3MepuTs, W, ecnu Tpebyercs, nogorHarth
pesuctopom Rg Tok nokos kKonnektopos TpaHauctopos T3 u Ty [Janee nopBopom
Rs u R, ycraHosute cmeweHus tpaHsucropos Tz u T;, BOCCTAHOBMTE uenb OTPUUA-
TensHoM obpaTHoOM cBsA3M M nposepsTe KauectBo paboTwl ycunurens oT 3BYKOCHM-
Marens, TPaAHCNAUMOHHOM CEeTM MAM OT 3BYKOBOro reHepatopa (ecnu nocnegHui
umeertcs).

C takum ycunutenem, ¢ rpomkorosopurenem 1MA-9 unu apyrum nogobHbIM,
«peub» poboTra MomHO 6ygmer pasnuuate B KOMHaTe Hebonbwux pasmepos, npu
cnokoiHoi ayautopuu. Ecnu e pobor Byger sbictynate B 6ONLWOM NOMELLEHUM
MAM Ha ynuue, TO OT ycunutens peuu noTtpebyercsi MOWMHOCTE KaK MUHUMYM
B 2—3 sarra.

Haubonee npocras, HO npaKTMuHas CXema TAKOro YCMAMTENs npusefeHa Ha
puc. 27.

B ycunurene nepsbie Tpu TpaHaucTopa BommHbl uMeTs 5 He meHee 30, npuuem
B tpanauctopos Ty u T3 gonmusl 6biTe oguHakosbiMu. OBs3atensHo O[MHAKOBLIMMU
BOMKHbL BbITh KO3 GHUUMEHTEI ycuneHus TpaHsuctopoe Ty u Ts.

Hactpoiika cxeMbl OCYW,eCTBNSETCS OUYEHb NPOCTO — YCTAHOBKOW € MOMOULLIO
peauctopa Ri: HanpsieHnus — 6 B (nonosuHa nuTalowero HanpsikeHus — 12 sonbT)
B Uenu, COEAMHAIOWLEH IMUTTEP M KONNEKTOP BLIXOAHLIX TPaH3auctopos. Bmecto
YKa3aHHbIX Ha CXeMe B KAuecTBe BbLIXOAHbLIX TPAH3UCTOPOB MOMHO NPUMEHSTL TPaH-
sucropsl 601A, M217 u pame 4. Toku, notpebnseMblie B Pa3nNMuHbLIX uensX, NOKa-
3aHbl Ha cXeMme.

Mpu KoHcTpyupoBaHUM MynbTHBMEPATOPOB MOFYT BO3HWMKHYTH TPYAHOCTM B M3ro-
TOBNEHUM CXEM, TFEHEPUPYIOWMX MMNYNbCbi € OYEHb HU3KMMM HAcTOTaMM, NOpPAAKa
1 repua unu gaxe gonei repua (go 0,1 ru). B mynsTusubparopax Ha Takue u4actoTs!
NPUXOAMTCA ycTaHaBnuBaTb AeGHUUUTHLIE M OYEHb FPOMO3AKME 3NEKTPONUTHYECKHE
KOHAEHcaTopbl eMKocThio 50 Mukpodapag u Gonswe.

Ans Takux ueneid MOMHO PEKOMEHAO0BATh CXEMY NPOCTOro reHeparopa uMnynb-
COB MH(MPAHM3KMX M HM3KMX dacToT, onybnukosanHylo B ypHane «Paguo», 1969,
N2 12 [puc. 28). Tenepatop npepcrasnser coboil HecMMMETPUUHBIN MynbTuBubparTop
Ha TpaHsuctopax. lpuHumunuansHON ocobeHHoCThio 3TOro MynsTusubpatopa senser-
cs Hanuuue puogda A1 s uenu Basw TpaHsucropa To. Bnaropaps stomy guogy pesko
YMEHbLIAETCS WYHTUPYIOLWEee fAedcTBMe TpaH3ucTopa Tp Ha npouecc paspsfa KOH-
peHcatopa Cj, 4TO NO3BONSI€T 3HAYUTENLHO YBENMUMTL CONMPOTUBNEHUE peE3UCTOPA
R, uepes kovopesiit npoucxoput paspsg koHgencaropa Ci.

MMEHHO NO3TOMY OKAa3anochb BO3MOMHbIM MONY4YMUTh B 3TONH cxeMe KonebaHus
OUEHb HW3KMX 4YacTOT NPM OTHOCUTENLHO ManbIX eMKOCTsX KoHpeHcatropos C; u Co.

HomuHans petaneit yKkasaHsl Ha cxeme. [lpu M3MEHEHMM CONPOTMBNEHMS pPe3u-
ctopa R; or 0 go 2,7 oM, wuactota xonebaHuit MyneTuBubparopa uaMeHseTcs
B 150 pas, a dopMa M [NUTENLHOCTL OTPMUATENLHOrO MMNynsbca Ha konnekrope Ti
M NONOMXMTENLHOro MMNynsca Ha konnekrope T2 ocraloTcs HeM3MeHHbIMM. B 3TOM
cnyuae MMHMMAanNbHAas 4acToTa reHepupyembix umnynscos coctasnser 0,1 ry, a max-
cumansHas — 15 ru. [ns nonyueHus Gonee BuICOKMX uacToT HeoBXoAMMO TOMBKO
yMeHbwuTe eMKocTu KoHpeHcatopos C; u Co He M3MeHAS HOMMHanoOB  Apyrux
petanei. [laHHbit MynsTuBMBPATOP MOMHO CUHXPOHM3UPOBATL KOPOTKUMM MMNYNb-
caMmM, KOTopbie NOJAIOTCA OT APYroro BHEWHEro reHeparopa nMbo B NONOXMUTENLHOM
nonspHoctu Ha 6asy T1, nubo B oTpuuarensHoit nonspHoctu Ha 6asy T2 (nocnepHee
6bonee xenarensHo).

MynbTuBubpartop nMTaeTcs OT MCTOYHMKA MNOCTOSIHHOTO TOKa € HanpsMeHueM
45 unu 6 B. Torga amnauTygbl MMNYNLCOB Ha KOMNEKTOpax TpaHsucTopos 6ygayT
MOYTM PaBHbI HANPSKEHMIO NUTaHMUS, a notpebnseMbuili TOK He NpPEBLICUT 6,5 Ma.
Ecnu HanpseHWe WUCTOUHMKA NUTaHMs cocTtasnsieT 9 unu 12 B, cONpOTMBNEHMs pe3u-
cropos R;, Rz R4y ysenuuusaior Bo cTonbko pas, BO CKONLKO pas MOBLILEHO nMrato-
wee HanpsKEHWe No cpasHeHuto ¢ 6 ..






