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BcTynneHue oT pepakrtopa
KO 2-My U3faaHuio

Ha cerognsmnuii neHb axkTyaiabHOW 3amadeil manst Poccuum
SIBJISIETCS CO3J]JaHhe COOCTBEHHOW KOHKYPEHTOCHOCOOHOH 3JieK-
TPOHHOM IIPOMBIIUIEHHOCTH, CIIOCOOHOH CpPaBHUTBLCSA IO Kade-
CTBY C M3IEJIUSIMUA €BPONENCKMX M aMEepUKaHCKuX Qupm™m, a Io
JOCTYITHOCTH — C KUTalCKUMU ITPOU3BOAMUTEISIMU. [LJIs1 3TOrO He
B MOCJEIHIOI ouyepeib HeoOXOOMMO pa3BUBATh UMEKOLINECS U
TOTOBUTBH HOBBIE KAJIPBbI, BJIALCIONINE COBPEMEHHBIMU CPEICTBAMUA
paspaboTku, obOmeHa uH@OpManueld, HOBbIMU TEXHOJOTHSIMMU.
Jist pa3BuTUsI MHTEpeca K IOJYIPOBOJHUKOBOW 3JIEKTPOHUKE
OYEHDb XOPOIIO MOAXOIUT TeMa «CHELUTEXHUKN» WU «IIIMUOHCKUX
IITY4YeK», IIO3BOJISIONIAsl IPONEMOHCTPUPOBATh OOJBIIMHCTBO
HAIpaBJIeHUN 2JIEKTPOHUKMU.

IIpencraBieHHble cxeMbl MpelHa3HAYEHbI, B [IEPBYIO O4Yepelb,
panuomodutensiMm. Cxembl pa3palaThIBaINCh Uil U3TOTOBJICHUS
UX U3 JIETKOJOCTYITHBIX KOMIOHEHTOB. OHM MOTyT OBITh COOpaHBI
1 onpoOOBaHbI 3a NMapy JHEl C MUHUMYMOM HEOOXOIMMBIX U3Me-
PUTEJIbHBIX TPUOOPOB.

JaHHag KHATA HOCUT PagvoNIOOUTENbCKUI XapakTep, paccMa-
TPUBAaeT UMEHHO CXeMOTEXHHKY. HecaHKIIMOHMPOBaHHOE UCIIO0b-
30BaHME HEKOTOPBIX YCTPOICTBA B psALle CIy4YaeB 3allpelleHo 3aK0-
HozmateabcTBOM P® 1 MOXeT IpUBECTU K aIMUHUCTPATUBHON WIN
YTOJIOBHOM OTBETCTBEHHOCTH.

OnHako 3TH CXeMbl MOTYT OBITh MOJIE3HBI HE TOJILKO B IJIaHE
yBJIEKaTeJIbHON COOPKM 3JEKTPOHHBIX CXeM, HO M KaK WHCTPY-
MEHTBI 1151 OOHapy>KeHUsl KaHAJIOB YTeYKU MH(POPMALIUK, OXPaHBI
MOMEIEHNA W «WUCHBbITAHUA Ha IPOYHOCTb» KOMIUIEKCOB U
YCTPOMCTB 17151 OOHAPYKEHU I [UTITHOHCKUX LITYYeK.

Cepeeli Kopakun-Yepusk,
I'nagnwiii pedakmop



MABA 1

YCTPOMCTBA
ANA ABTOMATUHECKOM 3ANNCHU
TEJNE®POHHbIX MEPETOBOPOB

bwisaem easxno 3aguxcuposams yepo3vi ui 0CKOpOIeHUS,
nocmynaioouue no meaeqhony Onm Xyaueand, 8blMOAmes
U Opy2020 803MYyMUMENsL CHOKOLCIBUS.

Coenampb 3mo nomoxxem 0aHHAS NA8a.
B Heil ompasxenv. 0cHO8HbIE CXeMOmMeXHU1ecKue N00X00bl
07151 CO30aHUS ABMOMAMUHYECKUX YCIPOTICINE, CONACYIOULUX
meJiepOHHYIO TUHUIO CO 36YKO3ANUCHLBAIOUUM YCHIPOTICHBOM.
MHoeue cxembl npedycmampuearom asmomamu4ecKuil nycKk
3anuUcuU NPU UBMEHEHUU CUCHATIO8 8 JIUHULL.

He menee unmepecnvim 6 3moii enage 16110mcs
pasuvle cnOcoObl UCNONBL30BAHUS ONEPAUUOHHBLX YCUIUMENell
011 06pabomKu 1 nNPeodPA306aAHUSL AHANI0206bIX CUCHANOG.



[maea 1. YcTporicTBa 415 aBTOMaTUYECKOW 3anmcu TenedoHHbIX NeperoBopoB 9

Buumanue.

; Hacmosmenvno pexomendyem npoeoodums 3KCnepumet-
mbl C YCMPOLICMEaAmMu 01 3anucu mene@oHHbIX nepeo-
60po8 Ha umumamope mene@OHHOI JUHUL (UCHOYHUK
numanus nanpskenuem 25—060 B uepes pezucmop 2 kOm
2 Bm unu na menegone sauueii coocmeennoit ATC.

1.1. MpocTtenwee ycTpomcTeo
Ha KMOIl mukpocxeme

Jlns aBTOMaTM4ecKoil 3amucu TeJleOHHBIX I1eperoBOpOB
OOBIYHO HCIIONB3YyeTcs 00pabOTKa MOCTOSIHHOM COCTaBJIAIOLLEN
HaIpsDKeHUs WIKA ToKa B TejJedOoHHOHN JuHuM. Tak Kak y Oosb-
mHeTBa ATC pasHOCTb HanpsikeHuii B aOOHEHTCKOM JTMHUY NTPU
CHATOM U omylleHHoM TpyOKe cocrasiger 6osee 20 B, To a1y pas-
HULLy MOXHO JIETKO UCIOJIb30BAaTh JJIs1 BKJIIOUEHUS 3BYKO3AMNCU C
MTOMOIIIBIO HECTIOXKHOTO ycTpoiicTa (puc. 1.1).

s uckmodenust HapyueHuit B pa6ore ATC u tenedoHHOro
anmaparta (axkca), mpexnae Bcero, HeOOX0IMMO UMETh Ha BXOJe
yCTpoiicTBa OOJIbIIOE CONPOTHUBJIEHUE MO MOCTOSSHHOMY TOKY, a
TaKXKe UCKJIIOYNTh BO3MOXHOE [TPOCAYMBAaHNE 3BYKOBOIO CUTHAJIA
oT ycTporicTsa 3anucu ((oH, Tpeck, Bo30yxneHue) B Tel1edoHHYIO
JIMHUIO.

B kadectBe mpOCTOro M JOCTYITHOTO 3JIEMEHTA C BBICOKUM
BXOIHBIM COMpPOTHUBJIEHUEM yno0HO ucrnonb3oBath KMOII ane-
MeHTHI 1M poBbIx MuUKpocxeMm (DD1) B kauecTBe KOMIapaTopoB
HanpsokeHus. ITopor cpabatbiBaHusl TakOro Kommnaparopa Oyner
U/2, tne U — crabunusupoBaHHOE HaIpsKEHWE ISl MMATAHUs
DD1, nony4eHHOE ¢ MOMOIIBIO MHTErPaIbHOIrO JUHEHHOTO cTabu-
mmzaropa DAL, [Ins maciutabupoBaHus BXOZHOTO HaNIPSDKEHUS U
MOICTPONMKHY NTOpOra cpabaTblBaHUS YCTPOMCTBA CIIY>KUT JEIATENb
Ha R1, R2.
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Puc. 1.1. YcTporicTBO 4/15 3anncu 3ByKa C TeePOHHOM JINHUN
Ha KMOIT muikpocxeme

B kayecTBe BBIXOZHOIO CUTHaka Ul yIpaBJIeHUs 3BYKO3a-
MUCBIO MCIOJb3YeTCsl CTaOMIM3UPOBAaHHOE HampsikeHue +3 B ¢
TOKOM Harpy3ku 1o 200 MA, rosiydeHHoe € TTOMOILBIO KJIo4a Ha
VT1, VT2. Bro HanpskeHre HenoCpeACTBEHHO MOXHO UCIOJIb-
30BaTh KaK MUTAlOIIEe A1 TUKTOPOHA WM MPU UCTIOIb30BAHNUN
B KauecTBe YCTPOMCTBA 3alIUCU KOMIIbIOTEpa, KaK CUTHa «1» 11s1
LPT nopra.

Hanpsxenue mis nosropurens Ha VT2 cHumaercs Herocpen-
CTBEHHO C UCTOYHMKA MUTAHHUS, 4TOOBI He Meperpyxarb cTabu-
JIM3aTOp U HEe BHOCUTH IOMexu 1o nuraHuio. B kauecrse +U .
UCMOJIb3yeTCsl UCTOYHMK NUTaHus HanpsokeHueM 9—15 B. Ilpu
MOJKJIIOYEHUH AUKTO(DOHA K yCTpOoiicTBY TpaH3ucrop VT2 Heob-
XOIUMO IOMECTUTb HAa paguaTop. 3BYKOBas 4acTb YCTPOMCTBa
BBbINIOJIHEHA Ha naccuBHbIX seMmeHTax Cl, R3, VD1, VD2 u pac-
CYMTaHA Ha MOJIKJII0YEHHUE ee K MUKPO(OHHOMY BXOy IUKTO(POHA
WJIN 3BYKOBOM KapThl KOMIIBIOTEpA.
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1.2. YCcTpOMNCTBO C ABYXMNOJIyNIEepUOAHbIM
BbINPAMUTENEeM Ha BXxoae

Kak Bcsikoe mpocToe ycTpoiCTBO, Mpeabiaymas cxema o0sa-
JaeT MHOTMMU HexocTtaTKamu. [1py noaxmoyeHny K JUHUAU MIPU-
XOIUTCSl CIEeIUTh 3a MOJSPHOCTBIO BXOAHOro Hampspkenus. Ha
JUHUM ¢ OJOKMPATOPOM YCTPOMCTBO BOOOIIE TepsieT paboTocno-
COOHOCTD U3-3a HAIpPSIKEHMsI IePEMEHHOI MOJIIPHOCTH Ha BXOJE.

Ecnu nocrosiHHOe HanpsokeHue B JIMHMM TIPU  pasroBope
Oyzer Bblllle, YeM B [TOKOE, TO YCTPOMCTBO TaKXke He BKJIIOYMTCSI.
ITockonbKy cxema YCIOXHSETCS, W NPUIETCS UMeTb [eso, B
OCHOBHOM, C QaHAJIOTOBBIMU CUTHAJIaMH, TO B Ka4eCTBE OCHOBHOTO
pabodero sjaeMeHTa OyAyT MCIIOJIb30BaThCs ONMEPAlMOHHBIE YCH-
autesu (OY). Ilpuuem nornueckue ¢pyHkuuu Ha OV peanusosatb
npore, yeM aHagoroseie Ha KMOIT anemenrax.

Jlnsi ycTpaHeHusi OTMEUYEHHBIX HEeJOCTATKOB CjelyeT oLe-
HUBaTb MAacIITa0MPOBAHHYIO, BBIIPSIMJIEHHYIO U CIJIaKEHHYIO
MOCTOSIHHYIO COCTaBJISIIOINYIO BXOIHOIO CHUTHAJIA, TO €CThb IOJy-
YUTb CPEIHEBBLINIPSIMIEHHOE HaMpsiKeHWe, MPONOPLUOHATbHOE
BXOIHOMY. UTOOBI OTy4UTb CPEeIHEBBITPSIMIEHHOE HaIlpsKEeHUe,
JIOCTaTOYHO IPUMEHUTH IBYXIOJIYIEPUOIHBIN BBIIPSIMUTENb U
HU3KOYaCTOTHBIN (OWIIBTP TTOCTE HETO.

CyuiecTByeT MHOTO CX€M TOYHBIX JBYXIOJTyIEPUOAHBIX BBIIPSI-
muteseit Ha OY. Boimpsamuresns, BeinonHeHHbl Ha OY DALl u
DA1.2 (puc. 1.2), xopour TeM, YTO C €ro IMOMOIIBIO JIETKO MOy~
ynTh TpeOyemblil KO3D(UIMEHT NeneHus BXOIHOTO CHUTHajda U
CHUTHAJI, HeCylIii MHPOpMALMIO O MOJISIPHOCTU BXOIHOIO HAMpsi-
keHus. CriaxuBaonyii GUIbTP BBIIOJIHEH HA UHTErpupylolen
uenouke R§, C1. Komnaparop DA1.3 ¢ nepekmouarenem S1 ciy-
KUT 17151 BBIOOpa OMHOM 13 MOJIsIPHOCTEN curHazia. Pexum paboTs
MO3BOJISIIOIINN BbIOPATh MOJSIPHOCTb CUTHAJA, BKJIIOYAETCS TYM-
6sepom S2.

Beixopnoii kommnaparop DA1.4 npuHMMaeT OKOHYaTeJIbHOE
pelieHre O BKIOYeHuH 3anucu. Ha Hero mocrynaer noneneH-
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HOe Ha 33 cpeIHEeBBINPSIMIEHHOE BXOJHOE HaIpsKEeHUe, KOTOpoe
CpaBHUBaeTCs ¢ 00pa3LOBbIM HaMpsKEHUEM, ITOJIYyYEeHHBIM C pery-
mupyemoro peutens R9, R10. Ilepekmouarens SA3 nossonsiet
BBIOPATH pPeXXUM BKJIIOUEHUS YCTPONCTBA 3aIIUCH 110 YMEHBIIEHUIO
BXOJHOTO HAIPSDKEHUs] WM 10 YBEJINYEHUIO BXOJHOTO HaIlpsixke-
HUS OTHOCUTEJIbHO ucxonHoro. Takxe Ha DA1.4 nocrynaer cur-
HaJl BbIOOpa MOJISIPHOCTH € NepeKyovaress S2.

BeixonHoit kmou, popmupytonuit +3 B 200 MA, u 3ByKoBas
LleNb BBINOJIHEHBl aHAJOTMYHO Npeabiaylieil cxeme. B xauectse
OV DAI npuMmeHeH CUeTBEpPEHHbINI ONEpPalVOHHBIN YCHIUTENb
KP1401YA2b, KoTOpBIil C ycriexoM MOXHO 3aMeHuTb Ha LM324
win eMmy nogoOHele. Bmecro cuerBepeHHoro OV B aToli cxeme
MOXHO HCIOJIb30BaTh OAUHOYHbIe OY IIMPOKOro NpUMEHEeHUsl.
B srom cinywae crabwimsatop DA2 HYXHO B34Tb C BBIXOIHBIM
HarnpsikeHueM 9 B ¥ mpyMMeHUTh MCTOYHMK IMUTAHUS C HarpsiKe-
HueM He Huxe 12 B.

1.3. YcTpoicTeo
C TOYHbIM KOHTPOJIEM HaMNpPXeHUs

Crnenymomas cxema (puc. 1.3) nmoctpoeHa Ha IBYX YeTbIpeXKa-
HaiabHbIX OV U, B OTIMYME OT MPeabIayluX CXeM, OTCIEXUBAET
VM3MEHEHMEe HaIlpsKeHUsl B 3aJJaHHOI Iosioce KOHTpoJsl. Takum
o0Opa3oM, oTnagaeT HeOOXOAMMOCTb 3HaTh JEeKTpUYecKue napa-
METpbl JIMHUM, IOCTATOYHO MPOCTO HACTPOUTH YCTPOICTBO.
WNHnukaTopamu HacTpoiiku ciayxat ceeroauonsl VDS, VD11 (ans
ynoOcTBa OHM B3SITHI pasHouBeTHbIMM). Pesucrop R16 sBiasercs
OCHOBHBIM PEryJsiTOPOM HAaCTPONKHU, UM HACTPauBaeTCsl HUXKHUI
[IOPOT KOHTPOJISI HAIIPSKEHUSL.

Jlnana3oH HacTpOKM Ha BXOAHOe HampspkeHue oT 0 (BKIIO-
yas 0) no 80 B. ITpuuem cBetonuons VDS, VD11 KOHCTPYKTUBHO
TaK PacroyioXKeHbl OTHOCUTEJIbHO MepeMeHHOro pesucropa R16,
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YTO JJIs1 HACTPOMKHU Ha BXOIHOE HaIpsKeHHUe PeryJsiTop cienyer
BpalllaTh B CTOPOHY TOPSIIEro CBETOAUOAA.

IIpu TouyHOI HacTpoiike o00a CBeTOAMOAA IOTalleHbI.
Pesucropom R21 HactpauBaeTcsi BepxHMii MOPOT KOHTPOJISI OTHO-
CUTEJIbHO HUXHEro, U 3aJaBaeMasi UM I0J10ca KOHTPOJISI MOXeT
peryauposatbcs oT 2 1o 45 B. Ilepexmouarens SA2 BKIoyaeT
pexum BbIOOpa nossspHOCcTH, SA1 BbIOMpaeT Tpebyemylo nossip-
HOCTb.

Ha DAI.1 cobpaH nenutesnb BXOOHOTO HampspkeHust Ha 18, ¢
€ro BbIXOZla TakKxe Oepercs nHGOpMaLUs O NOJSPHOCTU BXOAHOTO
HarnpskeHus. JIByXMoaynepruoaHbIi BBIIIPSIMUTENb BBIMOJIHEH HA
onHoM OV DA1.2 u anementax R9, R10, VD4, VD5. B pexume
paboTbl ¢ BBIOOPOM MOJISIPHOCTU 3TOT BBIIPSIMUTE]b COBMECTHO
c uenoukoit R12, R13, C5 siBasiercsi MMKOBBIM 1€TEKTOPOM, CIja-
JKUBAIOUIMM MPOBaJIbl 3HAKONEPEMEHHOIrO HamnpsikeHus. Juoabl
VD4, VD5 BeIIpSIMUTENS] CHUXAIOT €r0 BBIXOJHOE HAIpPsIKEHUe
Ha 0,5 B. [lns KoMIleHcaluu 3TOTO «HOJb» mocTtyrnaer Ha OV
DA1.1, DA1.2 yepes nosroputess Ha VT1.

IToBropuTenp, B CBOIO O4Yepenb, MOAHUMAET HaNpsKEHUE
«HyJs» gy atux OY nHa 0,9 B, komneHcupys najeHue Ha AMoaax
U Jej1asi BO3MOXHBIM HACTPOIKY yCTPOMCTBA Ha HYJIEBOE BXOJHOE
HanpskeHue. Komnapatop DA1.3 ¢ nepekmouartenem SA1 Bbize-
JISIeT HY>KHYIO MOJIIPHOCTb.

IIpeoOpa3oBaHHOE BXOJHOE HaIpsKEeHUe IOCTylnaeT Ha
IBYXIIOPOTOBBIN KOMIIapaTop, BblMoJHeHHbII Ha OV DA2.3,
DA2.4. Ono cpaBHHMBaeTCcsi TaM C HaIpsSoKeHUEM HUXHEro
ropora, nojgy4daemoro ¢ peryiastopa R16, xkotopelii obpasyer
JenuTeab coBMecTHO ¢ pe3ducrtopamu R15, R17, u nanpsixe-
HUEM BEepXHEero rnopora, Koropoe cHumaercs ¢ peryasitopa R21
nenntens R21, R22.

Jlnana3oH nepecTpoiiku HampsiXeHWs BEpXHEero nopora cra-
owimnsuposaH Lenoukoit R20, VD6, VD7. llenouyka cBeTonmonos
VD6, VD7 ucnosnb3yercs Kak cTabuautpoH Ha 2,5 B. Onus u3 Hux
JOJIKEH OBIThb KPACHBIM, IPYroii — MHQpPaKpacHbIM, 4TOObI 00e-
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cneynTh Tpedyemoe najgeHue HanpsokeHus. OY DA2.1 aBisercs
MOBTOpUTEJIEM HamnpskeHusl HuxHero nopora. Pesucrop R18 B
obpatHoil cBa3zu DA2.1 nmpenoTspaiiaer ero Bo30yXaeHue npu
ucnionb3oBannu OY KP1401VA26. ns OV LM324 srot pesu-
CTOP MOXHO HE CTaBUTb.

Jlanee BBIXOAHbBIE CUTHAJBI C ABYXIIOPOrOBOIO KOMIaparopa
cymmupyiorest auogamu VD9, VD10 coBMecTHO ¢ aieMeHTaMu
R27, R28, C8, obpa3yomumu MUKoBbIi nerekTop. OH npeaoTspa-
11aeT NpoBaJibl CUTHAJIA yIIpaBJIeHus U cpabaThlBaHUE yCTPOKCTBa
OT UMITYJIbCHBIX ITIOMEX.

BeixonHoit kommaparop DA2.2 ¢opmupyer oKoOHYaTeIbHBIN
CUTHAJI YIIpaBJIeHUs], OCTYNAIOLIMI Ha BBIXON Yepe3 TPeXBOJIbTO-
BbIi crabunusarop Ha VT3, R26, VD12. Tpausucrop VT2 Heob-
XOIUM JUISl JIOTUYHOTO noBefenus ceeronuonos VDS, VD11 npu
3HAKONEPEMEHHOM BXOAHOM HanpsixeHuu. g VT3 Heobxoaum
pazuaTop Npu NOAKIIOYEHUU TUKTO(OHA.

3ByKOBas 4acTb ycTpoiicTa BbinonHeHa Ha OY DA1.4. Bror
OV penur BeJM4YMHY BXOJHOIO CUTHAJIA IPUMEPHO Ha 4 U UMeeT
Jorapu(MUYEcKylo BBIXOIHYIO XapaKTepUCTUKY, Oiaromapst Auo-
nam VD1, VD2 B o06paTHO# cBSI3H.

BbixonHOV 3BYKOBOW CUTHaJI INpeJHAa3HA4YeH IjIs oJadd Ha
MUKPOQOHHBII BXon auKTOQoHa win 3ByKoBoi Kaptel [IK.
ITpumenenne OV B 3ByKOBOI1 Lienu NpeIoTBpalaeT IpocayuBaHue
MOCTOPOHHMX 3BYKOBBIX CUTHAJIOB B JIMHUIO U I103BOJISIET MIOJYyYUTh
BBICOKO€ BXOIHOE COIPOTUBJIEHNE 10 IEPEMEHHOMY TOKY.

OnucaHHOE YCTPOHCTBO MOXKET MCIIONb30BaTbCsl KaK WHIAU-
KaTOp IJI1 TOYHOTO BU3YaJbHOIO KOHTPOJIS 3a JIIOOBIM TMOCTOSIH-
HbIM HanpspkeHueM. UyBCTBUTENBHOCTb K BeJIMUYMHE U3MEHEHMs!
BXOJHOTO HAIIpSIKEHUsI HACTPAaMBAeTCsl PEryjsiTopoOM Harpsike-
Hus BepxHero nopora R21. [lpu cuMMeTpruyHOl HACTpOMKe MaK-
CHMaJIbHasl YyBCTBUTEJIBHOCTb COCTAaBUT OKOJO 1 B, MuHMMAab-
Has 4YyBCTBUTEJIbHOCTb COCTaBUT He Oojee 23 B. Perymaropamu
R16, R21 MOXHO HaCTpOUTb YCTPOMCTBO 00JIee YYBCTBUTEIBHO K
OIHOMY M3 ITOPOroB cpabaThIBaHUSI.
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H3meHeHne BXOZHOrO HAIpsDKEHUSI U ero Xapakrep orodpa-
xaiorcs ceeronuonamu VDS, VD11. Hanpumep, nipu noctyrie-
HUU BXOJSILIEro 3BOHKA MHAMKATOpBI OyAyT MepeMUruBaTbcsi C
JacTOTOW 3BOHKOBOrO HarpsikeHus. [Ipu yBeninyeHUM BXOZHOTO
HAIPSDKEHUsI BbIIIEe BEPXHEro Iopora KOHTPOJISl 3arOPUTCsT UHIN-
katop VD11, a nmpu yMeHbIlIEeHUH HUXE HUXHEro ropora 3aro-
putcs VDS.

IIpu HacTpolike Ha JMHMIO CO 3HAKOIEPEMEHHBIM HAIpsKe-
HUEM OIWH U3 MHAMKATOpPOB OyneT MUraTb C 4acCTOTOW CMEHBI
MOJIIPHOCTH HampskeHus. Ilpu TouHOR HacTpoiike oba cBeToO-
nvoza rnoranieHsl. CBeyeHre 000MX MHAMKATOPOB «BIIOJHAKAJIa»
roBOpUT 00 OOpbIBE ONHOIO U3 MPOBOAOB JIMHUU U MPUCYTCTBUU
Ha Bxoze HaBonku S50 I'.

1.4. NonHodyHKUMOHaNbHAA cXxemMa
Ha YeTblipexKaHaJsibHoM OY

IIpencraBnennas cxema (puc. 1.4) oOvenuHsieT B cebe mpo-
CTOTY U (YHKUMOHAJIBHOCTb. OHa IMOCTpPOEHA BCEro Ha OJHOM
yeTbipexkaHaibHOM OVY. I1o cBoeii yHHBepcaabHOCTH OHA PaBHO-
LIeHHa cxeMe puc. 1.3, JIMib HECKOJIBKO YCTyIasl el B yIo0CTBe 1
[IPOCTOTE HACTPOVKH.

Cxema He WMeeT BbITIpsiIMUTENsT HA Bxoze. st BeIOOpa mpa-
BUJIbHOM TMOJISIPHOCTU CIyXUT rnepekoyaTenb SAl. ITocTosiHHO
rOpsILINI, HE pearupyrolvil Ha MaHUMYIANUA HACTPOUKU CBe-
tonuon VDS, roBoput o TOM, YTO cileayeT mepekytounutb SAT.
OcranbHasi HAacTpoiiKa M NOBEJEHME YCTPOICTBA aHAJIOTMYHBI
MpebInyIleil cxeMe — PeryJsiTop HACTPOMKU cilenyeT KPyTUTh B
CTOPOHY TrOpsILLIEero CBETOAMOAA 10 €ro MOoralleHusl.

IIpaBna, noBeneHne yCTPOMCTBA CTAaHOBUTCSI HEMHOTO 3ally-
TaHHBIM IIpA 3HAKONIEPEMEHHOM CHTHajJe Ha BXOHE, HO IIpHU
HeOOJIbILION MPaKTUKE CTAHOBUTCS MOHATHO, YTO K 4yemy. Ilonoca
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KOHTpOJISL [UIs1 JAHHOIO YCTpOiicTBa (DUKCUPOBAHHAs, 3alaeTcs
najeHueM HampsixeHus Ha cseroguone VDS u pasusercs npu-
MepHO 27 B. Ilpu HeoOGXomuMOCTH peryaaropoM Hactpoiku R8
YCTPOMCTBO MOXHO ClieaTh 0oJiee YyBCTBUTENBHBIM K HIKHEMY
WIN BEpXHEMY [TOPOTy KOHTpPOJIS.

OcHoBa ycTpoiicTBa — IBYXIIOPOroBbIii KoMnapaTop Ha DA2.2,
DAZ2.3. OH cpaBHuBaeT yMmeHbleHHoe (B 18 pa3) menurenem R1,
R3 BxoaHOe HanpsixeHue ¢ 00pa3LoBbIMU HAaNTpsKeHus MU oT R8 n
R10. BeixogHble curHaiisl ABYXIOPOroBOro KOMIIapaTopa CyMMU-
pytorcs nukosbIM ferekTopoM VD9, VD10, R13, R14, C4 u Bme-
CTe C CUTHaJIOM KoMmapaTtopa nojsipHoctd DA2.1 noctynaior Ha
BbIXOMHOU Kommiapatop DA2.4. Ilepekmouarens SA2 cayXuT nis
MIPUHYAUTENBHOIO BKJIIOYEHUs ycTporicTBa 3amucu. Ceeronuon
VD12 unauuupyer BKIIOYEHHE 3aMKCH.

3BykoBasi yacTh BbilloNHeHa Ha mnosToputene VT1. Ona He
obsafgaeT 0COOEHHO BBICOKMM BXOIHBIM COITPOTUBJIEHUEM, HO Mpe-
JOTBpALIAET [ONaJaHue 3ByKOB OT YCTPOUCTBA 3aIUCHU B JIMHUIO.

B arom ycrpoiicte cienyer npumeHaTh Tosbko OV ¢ quanaso-
HOM BXOJIHBIX HalpsDKEHUH, BKIIOYAIOIMM HYJIEBOE HarpshKeHne
(mpu onHOMoNsipHOM NUTaHum). Ceetoauon VDS 11s Moaockl KOH-
tposia 27 B nomxeH O6bITh KpacHbM. I1pu ncnons3osanuu nHgpa-
KPaCHOTrO QUOAA WM OOBIYHOro mosoca OyzmeT yxe, a ¢ 3eJeHbIM
nm xentbiM — mmpe. Cetonuoast VD7, VD8 — pa3HoliBeTHbIe.

1.5. BeCKOHTaKTHbIN CbeM nHpopMaLun
c TenedoHHON NUHUN

BeckoHTaKkTHBI WHIOYKTUBHBIA CHOCOO CHSITUSI 3BYKOBOM
rHdopmanuu ¢ TeaedOoHHON TMHUY U3BecTeH JaBHO. OH OCHOBaH
Ha 3¢ dexTe BO3SHUKHOBEHMSI MAarHUTHOTO MOJISI BOKPYT TMTPOBO-
IHUKA, IO KOTOpOMY TeueT TOK. KTo 3a0bu1, MOXeT nepeyuTaTb
LIKOJIBbHBINA KYPC (PU3UKU.
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Bokpyr Kaxzaoro u3 NnpoBoIOB, MpeAaolluX TOK, BO3HUKAET
MarHuTHOe ToJje, a y MPOBOIOB Mapbl OHO MPOTUBOMOJIOXKHOE.
YUT0OBI yJIOBUTH U ITPpe0dpa30BaTh 3TO MOJIE B AEKTPUUECKUI CUT-
HaJjl, He00XOOUMO TOJIBKO OJWH M3 MPOBOAOB IMapbl MPOIMYCTUTh
CKBO3b MarHUTHBIH CepIeYHNK, HA KOTOPOM MMeeTcsi 0OOMOTKa.

Takum 00pa3om, MPONyIeHHbI! MPOBOJ] BLICTYIIUT B POJIU Iep-
BUYHOW OOMOTKHM M3 OJHOTO BUTKA, BTOPUYHAsE OOMOTKA MOXET
nMetb 200—600 BuTKOB. JlaHHAs KOHCTPYKIIMSI TMpEACTaBJseT
co00i1 KJ1lacCM4ecKuii TOKOBBIN TpaHchOpMaTOp, HaIpsKeHrue BO
BTOPUYHOI OOMOTKE KOTOPOrO MPOIOPLMOHAIBHO TOKY B Mep-
BUYHOW, TO €CTh B JINHUU.

Karymky MHAYKTUBHOTO ChbeMHMKA YIOOHO BBINOJIHUTH Ha
pa3MbIKaiolieMcsi OpOHEBOM WM KOJIbLIeBOM (heppuToBOM cep-
NIEYHUKE C MAaKCUMaJIbHO BBICOKOI MAarHUTHOM MPOHMLIAEMOCTBIO
1 MMEIOIIMM BO3MOXHO OoJiblliee YMC0 BUTKOB. s uckiove-
HUSI HU3KOYaCTOTHBIX HABOJOK (OCOOEHHO OT CeTH) MHIYKTUBHBIN
CBhEMHMK JI0JIKEeH OBbITh 3aKJTI0YeH B MeTAJUIMYECKUI IKPaH.

Takoil naTyuk MOXHO TIOOKJIIOYATh HENOCPEICTBEHHO Ha
MUKPO(DOHHBII BXOJA BBICOKOKAYECTBEHHBIX IUKTO(POHOB, NUMEIO-
IIMX BBICOKOE YCWJIEHUE CHUTHaJla BHEIIHero MuKpodoHa u cHab-
JKEHHBIX aKyCTOITyCKOM. JJ1s1 3anMChIBaIOLIMX YCTPOMCTB MOMpPOILe
MOXHO MPUMEHUTH MPEIYCUINTENb C aKYCTOMYCKOM, BBITOJTHEH-
HbIil Ha opHoIt nudpoBoit KMOIT mukpocxeme no cxeme puc. 1.5.

BbIX.3BYKA

+Unut YMPABJIEHVE

R2* R3 C3
680k

1
| S|

K564J1H2
DD1.1 DD1.2 DD1.3

C1
0,1mK

L1| |RT*

10k VT1

KT3102

Puc. 1.5. Ycunutesb HU3KOV 4aCTOTbl C aKyCTOMyCKOM
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Ha unBepropax DD1.1—DD1.3 BbINOJHEH ycUIUTENb HU3KOU
yacTtoTbl. DnemenTsl VD1, C4 06pa3yloT NUKOBLIA AE€TEeKTOp, 3a
KOTOPBIM clenyeT KoMmaparop Ha anemeHtax DD1.5, DD1.6,
yOPaBJISIIONINI CUIOBBIM KJTIOYOM Ha TpaH3uctopax V1, VT2.

Bennuuny pesucropa R1 MoxHO nmonobpaTk Mo HawlydiieMy
kaudecTBy 3ByKa. Konnencarop C2 Ha Bbixome YHY ciyxur mia
MOJABJIEHUsI BO3MOXHOro camoBo3Oyxaenuss YHY Ha BbICOKMX
yacroTax. Pesucropom R2 MoxHO momoOpath Tpebyemyio Besu-
yyHy ycusieHus. OT eMKOCTH U TOKa yTeuku KoHgeHcatopa C4
3aBUCHT BpeMs ylepKaHus aKyCTOIYyCKa.

1.6. NocnepoBaTenbHoOE NogkKO4YeHue
K TenedOoHHON INHNUN

Cxema (puc. 1.6) 1eMOHCTpUpYET NMPUHIMI 3aMIUCH 3BYKOBOTO
CHTHAJIa MPH TOCJIEIOBATEIbHOM MOICOEIMHEHUH K TeseOHHOIM
munun. [Ipu mpoTekaHun TOKA B JIMHUU MOCTOSIHHAS U TT€PEMeEH-

+Unut
JINHNS ———+— ps
T 1k 3BYK

13| LLE_‘ x Y
VD1 | VD2 KAs22

R3 YNPABJIEHNE
R2 I:I 10k
M VT

2
476 % oa2 151
R1 I:I <) (Sz= 1K
36 - I_(4 DA1, DA2
DA1 < 1° AOT128
R4
™

Puc. 1.6. TeneoHHbIVi agantep C rnocien0BaresibHbIM roAKI0YEHNEM
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Has COCTaBJsAOLIMe Tele(OHHOrO CHUrHaja CO3JAI0T MaJeHue
HaIpsDKEHUs Ha IIOCTOSIHHOM pesuctope R1, BKiIIOYeHHOM B pas-
PBIB OHOTO U3 POBOJOB JUHUM.

ITocTosiHHAsA cocTaBiAOIIAs IPOXOAUT Yepe3 OOMOTKY TpaHC-
¢dopmaropa T1 u onMH U3 BCTPEYHO BKJIIOYEHHBIX CBETOU3JIyda-
romux auonos onTpoHos DA1, DA2, BeI3bpIBast OTIIMpaHUE TpaH-
sucropa VT1 u nopady moysoXuTeJIbHOTO HAMPSKEHUsT Ha BBIXOI
yIpaBjieHusl. 3ByKOBasl COCTaBJISIOILAs CUTHAlIA 4yepe3 OIUH W3
OTKPBITBIX CBETOAMOOB MOCTYIAeT Ha IePBUYHYI0 OOMOTKY 3BY-
koBoro TpaHchopmaropa T1 u co3gaer 3ByKOBOI CUTHAJI BO BTO-
pUYHOI OOMOTKe, Harpy>keHHOI Ha pe3uctop Ro6.

ITocnenoBatesnbHOE BKIIOYEHUE B JIMHUIO U30aBiiseT OT HeoO-
XOIMMOCTU HACTpamMBaTh YCTPOMCTBO IIOJ PAa3/IAYHBIA YPOBEHb
HaIpsKEHUs B IMHUU. YPOBEHb 3ByKOBOIO CUrHaJIa Ha Bbixoze T1
JIOCTATOYEeH ISl 3alUCU 4yepe3 MUKPOMOHHBIA BXOI NUKTOPOHA
nmm [1K.

IIpu xenanuu ogvH U3 ONTPOHOB MOXHO yOparte. Ho Torma
npuzaercs noadupaTh MOJSPHOCTb MOAKJIIOYEHMS! YCTPOUCTBA K
JTMHAY (WM IPUMEeHNTH onHy ontonapy AOT166 ¢ nBymst BcTped-
HOBKJIIOUEHHBIMU M3ay4datensmu). Cxema rajpbBaHUYECKU pa3Bsi-
3aHa OT TeJiePOHHOM JTUHUM U Oe30macHa IJisl JIF0OOro MOmKIIIO-
4aeMoro yCTPOICTBa 3aIlUCH.

OnTpoHbl, NPUMEHEHHBIE B CXeMe, MOTYT OBbITb JIIOOBIMU
TPaH3UCTOPHBIMU OINTOMNAPAaMU CO CBETOM3JIYYAIOMIUMU AUOJA-
Omu ¢ pabounm TokoM 5—10 MA, XOpOLIO BbLIEPKUBAOLIUMU
uMmnyiabcHbele neperpy3ku. ComnpoTuBieHune oOMOTKM 1 3ByKO-
Boro tpaHcdopmaropa T1 nomxHo 6bITh B npenenax 20—40 Owm.
Koapduuuent tpancdopmannu B npenenax 1:1—3:1. Tun tpan-
sucropa VT1 3aBUCHUT OT BeJIMYMHBI BHELIHEN Harpy3KHu.
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1.7. ApanTtepbl ona AUKToPOoHa

B Hacrosimee Bpems Ui 3amMcu 3BYKOBOM MH(poOpmauuu
LIMPOKOE PACIPOCTPAHEHUE IMONYYWIM UMIIOPTHBIE AUKTO(DOHBI
co BcTpoeHHo# cucteMoil VOX, T. e. ¢ CUCTeMOii ynpaBjieHus
FOJIOCOM. DTO MO3BOJISIET 00jiee S3KOHOMHO PacXON0BaTh ILIEHKY,
T. K. [IpA OTCYTCTBUM CUTHAJIA JIBUraTe]b TUKTO(OHA BBIKJIIOYEH,
a norpebyieHre TOKa YCTpPOMCTBOM MUHMMAasibHO. Huxe mpuse-
JIeHbI IB€ CXeMBbl aJanTepoB Ui paboThl ¢ AukTodoHamu. [lepsas
cxema IpusezeHa Ha puc. 1.7, a.

Dra cxema IpefesbHO MPOCTa, T. K. CONEPXKUT BCEro OIHY
netanb — TpaHcopmarop T1, BKIOYaeMblili B pa3pblB JIMHHM.
Tpanchopmarop T1 camonenbHbIiA. J11s €ro U3roToBIeHUs IPUMe-
HeHa obmortka pesie POC1S nimu POC49. IlltatHas oOMoTKa pene
BBITIOJTHSET POJIb BTOPUYHON 00OMOTKHM TpaHchopmaTopa. ITosepx
Hee HaMOTaHa nepBrYHast oOMoTKa, Kotopas cogepxut 400—500
BUTKOB Iposoza I19B 0,1 mMm. Butku 06MOTKU CKpeIlieHsl Kieem

JINHUSA TA
D_\.A.!\.AJ_,
T ==
I
K AUKTODOHY
s Hm VD1

K AUKTODOHY

© JINHUSA

Puc. 1.7. bectpaHcpopmaTopHbIvi agantep 478 AMKTopoHa:
a — npocTevias cxema agantepa; 6 — 6ecTpaHcgopmaTopHasi cxema
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«MoMmeHT». AnanTep BKJII0OYaeTcsl B pa3pbiB JI0OOro U3 MpoBOIOB
TeseOHHOM TMHUK 0e3 COOIIoNeHNUs TOIAPHOCTH.

Bropas cxema, npusenenHas Ha puc. 1.7, 6, B oTimuue OT
MEepBOil, He mMeeT TpaHcpopmaTopa, YTO oOOJerdaer ee H3ro-
ToBjeHue. ToK, MpoTeKaloluii B TMHUYU IIPU Pa3roBope, Mpoxo-
ouT 4yepe3 pesuctop R1, BbI3biBasg Ha HEM HEKOTOpOe MaJeHue
HanpsoKeHusl. DTO HaIpsKeHHe 3BYKOBOM 4YaCTOTBHI MPOXOAUT
yepe3 koHneHcatop C1 u nmocrymnaet Ha Bxon VOX auktodoHa.
JUtst yMeHbIIIeHUsT BLICOKOYACTOTHBIX HABOIOK JIMHUM MCIOJIb3Y-
ercst KongeHcarop C2.

[MonpobHoe onucanue 3T0I cxembl ITpuBeneHo B [1].

1.8. YcTpoiicTBa
ANnsg 6eCKOHTAaKTHOro cbema nHpopmauum
¢ TtenedoHHO nnHuMu Ha OY

Ha puc. 1.8, a npencrasieHa cxeMa IIpOCTOTO YCUJIUTEJIS1, HA BXOZL
KOTOPOro MOAKJIOYeHa KaTyllKa WHAYKTUBHOCTU. llomereHHas
psinoM ¢ TeseOHHBIM MPOBOIOM OHA OyIeT HAAEXHO «CHUMAThb»
nHpopmarmio. Katynky-gaTunk MOXHO BBITTOJIHUATE HA OPOHEBOM
cepIevyHMuKe noaxonsiuero pasmepa. OnvH U3 NpoBonoB TeaedOoH-
HOI Mapsbl 3aXXKUMaeTcst Mex 1y JalkaMyu OpOHeBOro cepaeyHMKa.

B xauecTBe KaTymku 1151 0eCKOHTAKTHOTO CheMa MHGOpMaLINK
¢ TeneOHHON JTMHUM MOXHO UCIOJIb30BAaTh MATHUTHYIO TOJIOBKY
OT KacceTHOro MaruutogoHa. B atom cinyvyae onuH u3 tenedoH-
HBIX [IPOBOJIOB ITPOCTO PaCIIOAraeTcsl psiioM ¢ pabovynM 3a30pOM
rojoBku. KaTyiky-narumk Tak ke MOXKHO U3TOTOBUTb U U3 MaJIO-
rabapuTHOrO HU3KOYACTOTHOro TpaHchopmaropa, Harpumep,
BBIXOJHOIO TpaHchopMaropa OT TPaH3UCTOPHOIO MNpUEMHUKA,
ITOCJIeIOBATEIHLHO COEIMHNB BCE €T0 OOMOTKMU.

Ilpu ucrionb3oBaHMM B KavyecTBe AATYMKA MarHATOMOHHOIA
rosioBku L1 nenecoo0pa3Ho ucnosp3osaTh KoHIeHcatop C6 eMKo-



Maea 1. YcTporicTBa 415t aBTOMaTUYECKOW 3anmcu TenedoHHbIX NeperoBopoB 25

2 +12...15B

c4 T

100MK KT31024,
+|

1 T2
KT3107E

T
TM-2A

R5

J+15B

cs T
220MK KT31024
A

T2
KT3107E

T
TM-2A

R10
10
C9

L 100H_|

T 47wk

Puc. 1.8. YctpovictBa /15 6€CKOHTaKTHOIrO chema nHgopmaLmm
¢ TeneoHHo nnHum Ha OY:
a — npocrTevilias cxema;
6 — cxema ¢ BO3MOXHOCTbIO PErysinpOBaHUsi IPOMKOCTU

crbio 3000—10000 n®, KOTOPBIA COBMECTHO ¢ MHAYKTUBHOCTBIO
L1 obGpasyer kosebaTesbHbII KOHTYpP, HACTPOEHHBI HAa 4acTOTY
1—1,5 k['u. DT0 Mo3BOMsIET yBeIMUUTh YPOBEHb CUTHAJA C JaT-
YUKA U YBEJIUYUTb COOTHOIIEHHUE CUTHAJI/IIYM.

B cxeme moxHo npumenuts OY — KP1407V12, KP140Y/120,
KP1401Y2b, KP140V]i12, 140Y/I8 wnu aHaJOTrA4YHBIE, B HX
TUIMIOBOM BKJIIOYEHUHM U XeJIaTeJIbHO C BHYTPEHHe! KOppeKLuei.

Ha puc. 1.8, 6 npuBenena eiie ongHa cxema 6osee CJI0XHOro yCH-
JuTelst At 6ECKOHTAKTHOro cheMa MHbopmaluu ¢ tejaedOHHOU
JuHUY Ha ABYX OV U ¢ BO3MOXHOCTBIO PEryJIMpOBKYA TPOMKOCTH.

YerpoiictBo paszpaboraHo AsiekcannpoMm CeMbsIHOM, COaBTO-
POM 3TOM KHUTH (npum. pea.).



MABA 2

PAANOMUKPODOHDI

Paouomuxpogorn nomosxem npocayuiams
He MOJIbKO 8aKHblE PA32080PbL 8 3AKPbLINOIL KOMHAME,
HO U 0aCh 603MOKHOCHb MAME YCAbILULANb
naa4b epyoH020 peOeHKa U NPUILMIL eMYy Ha HOMOU4D.

B enase npeocmasneno mHoxecmeo none3nvix cxem
Paouomuxpodornos. OHu cucmemamu3upoeanbt O NPUHHUNY
OM «NPOCMO20 K CLOKHOMY». bonvuuncmeo koncmpykuyuii
MO2Yym U320MO8UmMb paduoiobument, He 001adarouiumMu
SHAYUMETIbHBIM ONbIMOM U 0€3 UCNONb30BAHUSA CILOKHOLL
uzmepumenvroii annapamyput. Ho, 6 mo xe epemas,
paccmomperHble paduoMUKPOPOHbL 00CMAIMOYHO
AhheKmuUBHbL U HAOEIKHDL.

Kasxdas uz cxem demoncmpupyem unmepecHvie
cXeMOmexHu1ecKue U KOHCMpPYKMUGHble PeULeHUS,
UCNOJb3YIOUUECS NPU pa3padomKe paduoMUKpoO@poOHOs.
I'nasa nomosxem npuobpecmu onvim pabomot
C BbICOKOHACHOMHbIMU YCMPOIICMBAMU U CUSHALAMU.
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2.1. PagnomumkpodoH
Ha O4HON MUKpPOCXeMe

Ilepeyenb OOCTYNHBIX OTEYECTBEHHBIX CIELMATU3UPOBAH-
HBIX MUKPOCXE€M OY€Hb CKYyJE€H, U I03TOMY pa3paboTuyuKam
NPUXOAUIOCH MPUMEHATb MHOTUE 3JIEKTPOHHbBIE 3JIEMEHTBI
1151 BBIIIOJITHEHMSI HE CBOMCTBEHHBIX UM (pyHKuMii. [ToaToMy B
KayecTBe IOAXONALIEro 3JIEMEHTa ISl CO3JaHus YJIbTPaKo-
POTKOBOJIHOBOI'O paaiuOMUKPO(OHA C YACTOTHON Monyiasauuei
Obl1a BbIOpaHa MUKpOCXeMa JBOMHOro 0ajJaHCHOTO CMECHUTEJS
K174I1IC1.

Ilo macnopTHbIM AaHHBIM YacTOTHBINA nuanazoH K174I1C1 —
He Menee 200 MI'n. CymectByer uCHOIHEHHE Ul [TOBEPXHOCT-
Horo MmoHrtaxa Kd®17411C1, orauyaroieecs Juillb HyMmepauuein
BBIBOJIOB M TOpa3io MEHbIIMMHU pa3Mepamu, a Takxke K17411C4 c
pabouum mnanazoHoM 1o 1 I'Tu. BHyTpeHHsIsT CTpyKTypa MUKpPO-
CXEeMbI I03BOJISIET PA3/IMYHbE MAHUITYJISALUMA 10 €€ HeCTaHAApT-
HOMY BKJIIOYEHHUIO.

Cxema pagmomukpodona (puc. 2.1, a) o4yeHb mpocTa, U U3
AKTUBHBIX 2JIEMEHTOB COIEPKUT TOJIBKO OnHY MukKpocxemy DAIL.
JUis wutocTpauuy paboThl 3TOR CXeMbl pACCMOTPUM YITPOLIEHHBIIH
(parMeHT ee BHyTpeHHe CTPYKTyphl (puc. 2.1, 6), paborarommii
B JJaHHOM BKJIIOYEHMM MUKPOCXEMBL. 3aJalolluii reHepaTop nepe-
JaT4MKa BBINOJIHEH Ha TpaH3ucropax VT1, VT2 (puc. 2.1, 6) no
kackonHo# cxeme. Konryp L1, C3 BKIIOYEH B KOJUIEKTOp TpaH3U-
cropa VT1, xoTopslii, G;1arofapst KaCKOAHOMY BKJIIOYEHMIO, UMeeT
BBICOKO€ BBIXOJJHO€ COIIPOTUBJIEHUE U HE LLIYHTUPYET KOHTYP.

ITonoxurenbHas obpatHas cBsA3b yepe3 C4 mocrynaer B SMUT-
Tep TpaHsucropa VT2. BbIXogHBIM KackaJoM INepeiaTyuka Cly-
xut Tpansucrop VT3, Bkmodennsiii nuddepentmansio ¢ V1.
KonebarenpHblii KOHTYp B KoyiekTope VT3 NONOJIHUTENBbHO
(uabTpyeT curHai U coriacyer ero ¢ aHTeHHOU. BbIXOmHOI KOH-
typ L2, C5 pa3Bszan ot 3anaomero koutypa L1, C3 nByms tpan-
3UCTOpaMM. DTO MPeOTBpalllaeT yXOI YacTOThl IepefaTyrka
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Puc. 2.1. Pagnomukpo@oH Ha OAHOM MUKPOCXEME:
a — NMPUHUMNINaabHasi cxema pagnomMmkpopoHa;
6 — yrpoLeHHas cxema paanoMnkpo@doHa;
B — BapWaHTbl NOAKIIOYEHWSI ABYXBLIBOLHOIO S/1EKTPETHOIrO MUKPOGOHA.
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IIpY Pa3JMYHbIX I10JOXEHUAX aHTeHHbl. Benmunna pesucropa R1
3aaeT pabouuil TOK BCEro YCTPOMCTBA U OT HETO 3aBUCUT BBIXOI-
Has MOUIHOCTb paauoMukpodoHa. Bce TpaH3uCTOpBl B 3TOM
CXeMe I10 OTHOLIEHUIO K BBICOKOYaCTOTHOMY CUIHAJIy BKJIIOYEHBI
c obOmeit 6asoii. Takoe BKJIIOYEHHE IOBBILIAET YCTOWYMBOCTD
paboThl IepelaTYNKa Ha BBICOKUX 4aCTOTAX.

3BYKOBO# cuUrHaj nojpaercs 0e3 yCWINATENs] HU3KOM 4acTOTHI,
T. €. HEMocCpeACTBeHHO ¢ MukpodoHa Ha 6a3zy VT2 (puc. 2.1, 6).
Tok TpaH3ucTopa MeHseTCA B COOTBETCTBUM CO 3BYKOBBIM HaIIpsi-
KeHueM MukpodoHa, meHsieT ToK VT1, u3MeHeHue BBIXOAHOA
€MKOCTH KOTOPOTO OCYILECTBJISIET YaCTOTHYIO MOIYJISILUIO Tepe-
natyuka. CurHan ¢ MUKpodoHa MOXHO noaaTh 1 Ha 6a3y VT1, Ho
6aza VT2 cuinbHee passgasana or BU Hanpsxenus.

Bro crnocobcTByet 6oiee 3 PeKTUBHON padoTe JIEKTPETHOTO
MUKpo@doHa. B KauectBe MUKpO(OHa B epelaTIAKe UCIIOIb3Y-
€TCsl TPEeXBBIBOIHBIN JIeKTpeTHBI MUKpodoH BM1 (puc. 2.1, a).
Ero paBHOLIEHHO MOXHO 3aMEHUTb ABYXBBIBOIHBIM IIO CXeMe
puc. 2.1, 6. EnuHcTBeHHOe ycinoBue — MUKPOGMOH 10JXKeH 00ia-
JaTh JOCTATOYHO OOJIBINOI OTHAYEl IO 3ByKOBOMY HAIIPSIKEHUIO
WM UMETh Iocsie ce0s ONMH YyCUIMTENbHbII KacKal Ha TPaH3u-
crope (puc. 2.1, 6).

OcyiecTBiieHne 4aCTOTHOM MOAYJIALMKM 0e3 MCHOIb30BaHUS
YCWINTENS HA3KOM YaCTOThI, BAPUKAIIOB U T. II. IIO3BOJIAET IOJIY-
YUTb BBICOKYIO JITHEHHOCTb U OOJIBIION JTMHAMUYECKUIA [uana3oH
3BYKOBOI'O CUTHAJIa C XapaKTEePUCTUKAMU OrPAHUYEHHBIMU TOJIBKO
cBolicTBaMu MHUKpo(doHa. biarogaps 3ToMy cxeMa MMeeT O4YeHb
BBICOKOE Ka4eCTBO 3BYKa.

Ceeronuon VD1 crabuiusupyer HarnpsiKeHue NUTaHus MUKpPO-
(oHa u ABIgeTCA UHAUKATOPOM paboTel. CBeTonnon MoXeT ObITh
Jo0oro Tuma c majeHueM HanpstkeHusi Ha HeM 1,5—3 B uim
IIpy NPUMEHEHUM [BYXBBIBOIHOIO MHUKPO(GOHA OTCYTCTBOBATb.
brnokupyomue konneHcatopbl HomMuHaIOM 1000 nd mOIXHBI
OBITb B UCIOJHEHWH JJI1 MTOBEPXHOCTHOIO MOHTaXa WU OObIY-
HbI€, HO C BO3MOXHO 00Jie€ KOPOTKMMU HOXKAMU.
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Karymku nngykrusaoctu L1, L2 — OeckapkacHble, UMEIOT 11O
MATh BUTKOB Kaxnas. HamaTeiBaloTCS MeIHBIM MPOBOIOM [Ha-
merpoMm 0,2—0,5 mm Ha cBepisie. g nuanazona 88—108 MI'
IMaMeTp HaMOTKM cocTaBisieT 3,5 MM, st nuamazoHa 100—
140 MI'u — numamertp 2,5 mm, s nuanasona 140—200 MI'n —
nuametp 1,5 mm.

Hacrpojiika nepegaTyuka 3aKJII049aeTCs B yCTaHOBKe TpeOyeMoi
4acTOThI MOACTPOEYHbIM KOHIeHcaTopoM C5. 3aTeM MOACTPONKOiA
C9 nobuBarTcss MaKCUMaJbHOW MOIIHOCTH U3inydyeHust. CreneHb
BKJIIOYEHHUS] aHTEHHBI B BBIXOJHOW KOHTYP MOXHO MOA00paTh 3KC-
MEePUMEHTAIbHO M0 HaWIy4llei crabuIbHOCTY U OTAABA€MOI MOLI-
Hoctu. Ilpy M3mMeHeHnn MOIIHOCTU NepefaTyuka pesucropom R2
(puc. 2.1, a) BO3MOXHO NOTpedyeTcss U3MEHUTb €MKOCTb KOHJIEH-
caropa obparHoil cBsizu C6. EMKOCTB cienyeT ysennuuBarh Mpu
yYMEHbIIIeHn! HOMHHaa pesucropa R2. Pagnomukpodon paboro-
cniocoOeH B AMarna3oHe HanpsikeHuii nuranus ot 4,5 1o 9 B.

2.2. TeneOHHbI peTpaHCNATOp
CO CTaOMJIbHbIM NUTAHNEM

Tenedonnpt YKB UM perpaHcasaTop BKIIOYaeTcs MOCIENo-
BaTEJIbHO B pa3pblB OJHOIO M3 MPOBOIOB TeJe(OHHON JTUHUU U
MUTAeTCs OT TOKA B JIMHUM B MOMEHT pasrosopa. Korna renedon-
Hasl TpyOKa OIlyllleHa, peTpaHCIATop He paboTaeT. B mmpoko pac-
IIPOCTPAHEHHBIX CXeMax MepelaTuuK MUTaeTcsl OT MaleH!sl Harpsi-
>keHus Ha pesucrope 200—500 OM, yacToTHast MORYJISLMS Tepe-
JaTyhKa OCYLUECTBIISIETCS U3MEHEHNUEM €r0 HaIPsKEHWs ATaHMUS.
Takoe npocToe BKIIOUEHNE UMeeT, KaK MUHUMYM, JBa HEJOCTaTKa:

¢ IeBHAALIMS YACTOThI €pPelaTYMKa CUJIbHO 3aBUCUT OT IPOMKO-

CTH pa3roBopa;

¢ 4acTOTa CaMOro INepefaTyhka MOXeT ObITh pa3JMyYHON Mpu

pas3IMYHON Harpy3Ke JMHUM.
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Hanpumep, npu uCrnonb30BaHUM CTaporo IHWCKOBOTO TeJse-
(hoHa u femeBoro KUTaickoro pa3Huiia 4acTot nepenayu Oyzner B
HECKOJIBKO Merarepu.

Ha ocHoBe npeasiayiueii cxembl paiMOMUKPO(OHA HAa OIHOMN
MUKpPOCXeMe MOXHO coOpaTh TeJeOHHBII peTpaHCIsaTop, B 3HA-
YUTEJIbHOM CTereH! He MMEIOUINi yKa3aHHbIX HeJocTaTKoB. Cam
nepenatyuk (puc. 2.2) TOYHO TaKOW Ke, HO LIOKOJIeBKa yKa3aHa
st mukpocxembl K®174T1C1. Hacrpoiika ero KOHTYpPOB OCy-
LIECTBJSIETCSl He MOICTPOEYHBIMU KOHIIEHCATOpaMH, a M3MeHe-
HUEM PaCCTOSTHUSI MeX]ly BUTKAMU KaTyIleK.

Ilepenatuuk nuraeTcst OT NMafeHUs] HANPSKEHUsI Ha MOILIHOM
CcTabWINTPOHE, BBIIOJIHEHHOM Ha 3seMeHtax VT1, VD2, R2.
bnaropapst aToMy yacToTa nepeaaTyvMka He 3aBUCUT OT BeJMYMHBI
TOKa B JUHUHU. BMecTo 3THX 27€MEeHTOB MOXHO MCMOJb30BaTh U
OOBIYHBII CTAOUIUTPOH C MOCTOSIHHBIM JTOMYCTUMBIM TOKOM CTa-
owinsanuu He MeHee 50 MA. 3ByKOBOE HaIpsiKeHUe ISl MOAYJIs-
LMY MiepelaTyika cHUMaetcs ¢ pesucropa R1.

TpeboBaHUs K 271eMEHTaM 3TOM CXeMbl TOYHO TaKHe Xe, KaK U
K 2JIEMEHTaM Mpenplaynieil. AHTEeHHa NpeacTaBiIsieT co0oi KyCoK
MpOBOJa UIMHON YeTBepTh BOJHBI U BKJIOYEHA B BBIXOTHOU KOH-
Typ 4epe3 eMKocTHbIl neaureas C10, C11.

ICS ICS
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Puc. 2.2. TeneOHHbIV peTPaHCISTop
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2.3. PagpnomukpodoH Ha NnMHumn
C pacnpepgenieHHbIMN NnapaMeTpamMm

OTa KOHCTPYKLIMS IE€MOHCTPUPYET, MpexXae BCero, He CXeMo-
TEXHUKY, a MOAXOJ K KOHCTPYUPOBAHUIO BBICOKOUYACTOTHBIX I1epe-
natyukoB. IIpu usrorosnennu cxem Ha 4actotsl 6oaee 100 MI'g
MPUXOAUTCS CTAJIKUBATBCS C TEM, YTO KOHCTPYKTUBHOE UCIIOJIHE-
HUE YCTPOICTBA M NpPMMEHsEMble KOMIIOHEHThI 3Ha4yaT ropasnio
Oosiblile, 4eM ero NpUHLUINAIbHAS CXeMa.

PagnomukpodoH, nono6Hel n300pakeHHOMY Ha puc. 2.3, a,
MOXHO BCTPETHTb BO MHOTMX W3[JAHUSX, Belb OH BBIIOJHEH IO
kyaccuyeckoit cxeme LC reneparopa c obuueit 6a3oit. s 3Byko-
BOI'O CMTHaJla MUKpO(dOHa cxema IpeicTasisieT coO0i MOBTOPU-
TeJIb HAIpSIKEHUs U MOAyIMpyeT JactoTy KoHtypa L1, C4 uzme-
HEHMEM BBIXOIHOW €MKOCTH TpaH3HucTopa. BkioueHue renepa-
TOpa Mo cxeMme ¢ oOuieil 6a30il nenaeT HEHYXXHBIM pPUMEHEeHUe
BapMKamna JUlsl CO3JJaHUsl YaCTOTHON MOMYJSILIMYU, HO cXeMma Tpe-
OyeT CTaOWIBHOTO MUTAIOLIEr0 HAPSKEHMUSL.

IIpumenenue B Takoii KOHCTpyKIMK 00br4HOro LC KOHTYpa 1
OOBIYHBIX JeTajieil MOXeT IPUBECTHU K F'eHepallui CXeMOM Hellpe-
cKazyemoro mydka yacror. OgHako, coOmonass HEKOTOpble Ipa-
BUJIa KOHCTPYUPOBAHUSI BBICOKOYACTOTHBIX KOHCTPYKLIUN, MOXHO
NOOMTHCS HEIUIOXMX pe3yapTaToB. CaMbIM IIaBHBIM SIBJISIETCS
BBIOOp 3JIeMEHTa, 3aJal0ILero YacToTy.

Co BpeMeH JIaMITOBOI CXeMOTEXHUKH JOILIO MHOT'O ITPOCTHIX (TI0
TeM MepKaM) cxeM ¢ nmpuMmeHeHreM BMecTo LC KOHTYpOB JMHMIA ¢
pacripefesieHHbIMU MapamerpaMu. Huuro He Memaer npuMeHWUTb
3TOT MOIAXOJ U B MAJIOra0apUTHBIX PagUOMUKPO(OHaX.

OnHa U3 KOHCTPYKUMI paarnoMUKpodOHa o cxeMe puc. 2.3, a
rokasaHa Ha puc. 2.3, 6. OHa npencrasisieT coOO¥ ATy U3 OJHO-
CTOPOHHEro (OJbIMPOBAaHHOTO CTEKJIOTEKCTOINTa pa3MepaMu
45 x 30, momernaomyocs B CIMYEeYHbIi KOPOOOK.

Karymka L1 npencrasiser co0oil BBINOJIHEHHYIO Ie4art-
HbIM Croco0oM JmHu. DnemeHT nutaHus GB1 nmpuxkxumaercs
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Puc. 2.3. PagnoMukpo®OoH Ha JINHWKN C PacrpeneseHHbIMy napameTpamm;
a — npuHuunnuasibHasi cxema, 6— yeprex revyaTHowi niarhbi.

K MOBEPXHOCTU «+» MPUMAAHHON MNONNPYKUHEHHOU CTaIbHOMU
ckoOkoit XT1, Kotopass CilyXXUT MUHYCOBbIM KOHTakTOM. I[Ipm
WCMOJb30BAaHMU B KauyecTBE 2JeMEHTa MUTAHUS ILeJOYHOro 3Jie-
MeHTta Tuna AG13 Hanpsixenuem 1,5 B cxema Oyner usinyvaTb Ha
yacrorax okosno 420 MI'y (moacrpauBaercst C4). Ilpu ncnomnb3o-
BaHUU JIUTHEBON TPEXBOJIBTOBOI «TaOJIeTKM» 4YacTOTa Tepenadn
Oyznet okouso 610 MI'w.
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Takoii nepenaryuk ynoOHO KCIIONB30BaTh KaK IOMOIBITHBIA
IUISL TIOUCKA «XKY4YKOB». TpaH3ucTOp reHeparopa XejlaTelbHO
B35Tb C TpaHUYHON YactoToil He MeHee 4—10 I'Tu. U3 nocryn-
HBIX OT€YECTBEHHBIX TPAH3UCTOPOB ISl 3TOM LI€JU XOPOLIO IO/~
xonat KT640, KT642, KT647, KT648, KT657. Pe3ucrops! u 6:110-
KMPOBOYHbIE KOHIEHCATOPbl — B UCIIOJHEHUU ISl TTOBEPXHOCT-
HOr0O MOHTaxa. MUKPOQOH XeJlaTeabHO B3SThb C HaUMEHbIIEH
YYBCTBUTENBHOCTBIO.

Ileyarnas nuaus L1 onHOBpEeMEHHO CIIy>KUT aHTE€HHOM, TpaH-
sucrop VT1 BKIIOYEH B 4acTb KOHTypa U He LIYHTUPYET €ro.
ITono6GHYIO KOHCTPYKLMIO B A€HCTBUM MOXHO YBUIEThb, pa300pas
IyJIbT HEIOPOTroW aBTOMOOMIIbHOM CUTHAIU3ALINN.

2.4. CtabunbHbIV paANOMUKPOPOH
0e3 KBapLeBOi cTabunusaunm

IIpu npaBUIBHOM M aKKypPaTHOM M3rOTOBJIEHUU 3TOTO paguo-
MUKpPO(pOHA OH UMeeT MUHMATIOPHBbIE pa3Mephbl, a €ro CTaOWib-
HOCTb OyZIeT HEeMHOTUM XyXe, 4eM y nepenatuuka c [IIAB pesona-
topoM. KavecTBo 3ByKa 3TOro paguoMuKpogoHa ropasio BbllIe,
yeM y kBapuosaHHbIX U I[TAB MukpodoHoB. D10 npoucxaur 6Ja-
ropaps orcyrereuio YHY ¢ Gonbimm KoadduimeHTom ycunenust
(KOTOpBIif CMJIBHO CyXaeT TUHAMWYEeCKHil ITuama3oH) M BapHKa-
NOB (MMEIOIIUX HeJIMHEHHYI0 3aBUCUMOCTb eMKOCTH OT HaIlpsiKe-
Husl), TpeOyeMbIxX A5l packauku kBapua uiau ITAB pezonaTtopa no
4yacrore.

Homunainbl 21eMeHTOB cXeMbl yKa3aHbl 111 Pa0OThI HAa 4acTo-
tax 400—450 MTI'u. 3aparomuii reHepatop Ha TpaH3ucrope VT1
(puc. 2.4) nocrpoeH no cxeme ¢ oOuieit 6a30i, B KayecTBe pe3o-
HaTopa IPUMEHEHAa KOPOTKO3aMKHYyTasl KOaKCUaJbHASl JIMHUSL.
Ee nsroroBienue He npexacrasiasgeT ocoboro Tpyna. Kycok ¢ro-
porutactoBoro nocepedbpenHoro 50-omHoro BY kaGenst nuame-
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TpoM 3—6 MM (ToscThIi ayuine) u amuHon 30—50 MM (ITMHHBIN
Jydllle) OYMIIAeTCs OT BHEIIHE M1aCTUKOBON U30JISLIUH.

Ha onHom KoHLe Kabessi LieHTpajibpHasi Xujia 0CBOOOXIaeTcs
Ha JUIMHY OKOJIO 3 MM, U K Hell paBHOMEPHO €O BCEX CTOPOH Ipu-
MauBaeTCs OILIETKA, YTOOBI MOy YMIICS HATTYXO 3aKPhIThI/ KOHEL.
Ha npyrom KoH1e LieHTpajibHasl Xujla 0CBOOOXIaeTcsl Ha IJIMHY
5 mm. OruleTka Jo/KHA OTCTOATH OT CPe3a U30/siuuu Ha 1—2 Mm.
ITony4yenHslii pe30HAaTOP MO BCEH AJIMHE OIUIETKU IPUITANBAETCS K
MeYaTHOM Tu1aTe, IpU4eM Ul SKOHOMUM MeCTa PE30HATOP MOXHO
U30THYTh nocepeanHe Ha 90 rpamgycoB. Bo3MoxHO, 3TO cHUXaeT
€ro 100pOTHOCTb, HO OYE€Hb YIOOHO NIl YMEHbILEHUS pa3MepoB
KOHCTPYKLIMH.

BHewmHuit Bug peoHaTopa B paspese MoKasaH Ha puc. 2.4, 0.
JU1si HACTPOMKM 4YacTOThl CIAYXXUT MHOIACTPOEUYHBbIA KOHAEHCATop
C3, KOTOpBIi JOKEH ObITh B UCIOJHEHUU /11 TOBEPXHOCTHOTO
MOHTaXa 1 XeJaTeJbHO BBICOKOTO KaueCTBa U MaJIbIX Pa3MepOB.

st cnaboro BMelnaTesbCeTBa B 3agaromuil Koutyp L1, C3 cur-
Hajl Ui JajbHEHIIero ycujieHus cHumaercs ¢ amurrepa VT1.
ITocnenyromue nBa Kackaga MOCTPOEHBI IO OIWHAKOBOM CXeMe,
He IMOJIBEPXEHbl CaMOBO30YXIEHUIO M YIOOHBI AJIsl HACTPOUKH.
W3mepsst nocrosiHHOe HampstkeHue Ha RS m R7 (xotst 6b cTpe-
JIOYHBIM BOJIbTMETPOM), MOXHO YBHUIETb PE30HAHC Ha 4acToTe
3aJaIo0IIero reHeparopa. OTo OyneT BBINISAAETh KaK HeOOJbIIoE,
Ha JO0JIU BOJIbTA, YMEHbIIEHNUE HanpsoKeHusl. Pesuctopsl cMerie-
Hud R4, R6 114 KOHCTPYKTUBHOIO yn1o0CTBa MOXHO IPUCOEIU-
HATb KaK K KOJUIEKTOPaM TPaH3UCTOPOB, TaK U K BEPXHUM 3a3eM-
JIEHHBIM KOHILIaM KOHTYPOB.

IloncTpoeuHble KOHAEHCATOPBI, OJIOKMPOBOYHBIE KOHIEH-
CaToOpbl U PE3UCTOPbI JOKHBI ObITh B UCIIOJIHEHUM [UISI ITOBEPX-
HocTHOro mMoHraxa. Karymku L2, .3 — 6e3 cepae4yHUKOB, Hama-
TBIBAIOTCSI MEIHBIM TIpoBonoM auamerpom 0,2—0,3 MM Ha cBepiie
auaMeTpoM 1 MM M MMeIOT Mo 5 BUTKOB Kaxnas. KoHcTpykuus
BBIIOJIHAETCS. HAa JIBYXCTOPOHHEM (DOJbIMPOBAHHOM CTEKJIOTEK-
cronute ToamuHoi 1—1,5 mm. Dosbra Ha OTHOI CTOPOHE IUIATHI
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Puc. 2.4. CtabunbHbiii paanomMmkpo@oH 6e3 KkBapLeBoy cTabuan3aumm:
a — npuHuunuaabHas cxema; 6 — pacnarika pe3oHaropa.

ABJgeTcs 3emieil. JJopoxXKy Ha CTOpOHE IeTajiei JOJKHbBI BBIIIA-
IeThb KaK BO3MOXHO OoJiee MaJleHbKHe KBaJAPAaTUKKU WINA IIPSIMOY-
TOJIBHAKM C HEOOJIbIIMM OTHOLIEHUEM CTOPOH. BrIBOnBI, mpucoe-
JIUHSIEMBIE K «3eMJIe», [IPUITAaNBAIOTCS Yepe3 OTBEPCTUS B IUIaTe K
HVKHEN «3eMJISIHOM» CTOPOHE.

Bes cxema nonkHa ObITh BBITSIHYTa B OIHY JuHUIO oT VT1 1o
VT3. Tpaunsucropet — KT640, KT642, KT647, KT648, KT657
WIA UMIIOPTHBIE Il NOBEPXHOCTHOIO MOHTaXa C I'PaHUYHOM
yacroroii 6onee 4 I'Tu. IIpy KoMNakTHOM pasMelIeHNUU 3JIeMeH-
TOB MUKPO(OH XOPOLIO YXUBAETCS PALOM ¢ pe3oHatopoM. I1nara
CO CTOpPOHBI JeTajeil JOJKHA OBbITh 3aKpbliTa MeTalJIM4eCKUM
9KpaHOM, MPUMNASHHBIM K «3eMJIe» Ha 00paTHOI CTOpOHE IJaThl.
IlepenaTyuk nuraeTcs OT AEBATUBOJIBTOBOM OaTapeun yepes UHTe-
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rpajbHblii crabuiusarop Ha DAL, Tok norpebaenus 15—20 MA.
IIpu HEOOXOAMMOCTH MOXKHO YMEHBIIUTh HANpsLKeHUe MUTAHUS
nepenaryuka 10 3—>5 B nipu o0s13aTenbHOlN cTabuiIn3anuy Hampsi-
>KeHms nmutaHus VT1.

JUtsi HAcTpOMKM BBICOKOYACTOTHBIX IepeaaTuuKoB Heo0Xo-
UM, KaK MUHUMYM, yactoToMep. OH MOXeT ObITb JIIOOBIM, C A~
Ma30HOM YacTOT, BKJIIOYAIOIUM pabouylo 4acToTy NepeaTyrKa.
YcranoBky paboyeil 4acTOTHI cieayeT IPOBOAUTh C OTCOEIUHEH-
HbIM KOHzeHcaTopoM C6. Jlns u3aMepeHusl 4acToThl Iyl 4acTo-
TOMEpa He HaJ0 MOAKJI0YATh HEMNOCPEACTBEHHO K KOHTYpy. DTO
BBI30BET YXOJ YaCTOThl UM CPBIB FeHepaluy. XOpouire pe3yJib-
TaThl JaeT MPUCOEIUWHEHUe IIyNa YyacToToMepa K «+» BOIM3U
KOHTYpa WM, B KpaiiHeM ciydae, yepe3 KOHIEHCATOP eMKOCTbIO
2—>5 n® K HUXHEMY BBIBOAY KOHIeHcaTopa oOpartHoii cesasu C3.

He cnenyer Bectu Hactpoiiky kackamoB Ha VT2 u VT3 no
MHAMKATOpy mojsl. Pe3oHaHC KOHTYpPOB 3THUX KacKagoB 4YeTKO
MpoceXnBaeTcs Mo MaJgeHNI0 OCTOSIHHOTO HarpsixkeHus: Ha RS,
R7. B xackagax ycuaeHus1 MOXKHO OOOUTHCH U 06e3 MOACTPOEYHbIX
KOH/IEHCAaTOPOB, 3aMEHUB UX [TIOCTOSIHHBIMU, HACTPOIKAa KOHTYPOB
B 3TOM Cjly4yae MPOU3BOIUTCS YBEJIMYEHHEM PACCTOSTHUE MeXay
BuTKamu Karywek L2, L3.

Ho B 3TOM ciyyae TpPyAHO YJIOBUTH PE30HAHC C MOMOUIBbIO
BOJIETMETpa, HeoOxonuma Oosiee mpoABUHYTas ammaparypa. s
BpalleHusl MOACTPOCUHBIX KOH/IEHCATOPOB MPUMEHSIeTCsl TU3JIeK-
TpU4YecKasl OTBepTKa ¢ MeIHOH IIacTUHKOM 3 x 5 x 0,2 MM B Kaue-
CTBE LIIMLIA.

[IpaBuibHOCTb PUMEHEHMS] MUHUATIOPHOTO KOAKCHAJIbHOTO
pe3oHaTopa B KayecTBe yacToro3anaouiero snementa BY mnepe-
JaTdyvKa Obl1a MOATBEPXKIEHA MCCAeIOBaHUEM KOHCTPYKLIUU
SIMOHCKOHN BuUIeokamepnl Habmonenusi 90-x romoB ¢ nepenaveit
BuneocurHaia Ha yacrore 470 MI'u. B kayectBe yacroro3anaro-
Iero 3JeMeHTa TaM HCIOJIb30BaJICs TTocepeOpeHHbIN KOaKCHalb-
HBIII pE30HATOP, U3rOTOBJIEHHBII U3 TEPMOCTOMKOrO IJIaCTUKA U
OTIMJIEHHBIN 110 HYKHOW JJIMHE.
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2.5. MUKPOMOLLHbIN pagnoMuKpodoH
C ABYMSA paMKaMm

Onna u3 mpocTeix cxem (puc. 2.5, a) mpuaymMaHa Heu3BeCT-
HBIM T€HUEM U pacIpoCTpaHeHa BO MHOXECTBE Pa3HOBUJIHOCTEIA.
Tpansucropst VT1, VT2 coBmectHo ¢ kontypom L1, C2 ob6pa-
3yIOT aBTOT€HEpaTop, TOK MUTAHMSI KOTOPOro CTa0WIM3MPOBAH
BHYTPEHHUM IIOJIEBBIM TPAaH3UCTOPOM B 3JIEKTPETHOM MHKPO-
(one BM1. C onHO#i CTOPOHBI, YaCTOTa FeHepaTopa He 3aBUCUT
OT HAIpsIKEHUsI UCTOYHMKA MUTAHUS. A C IPYroil CTOPOHBI, TOK,
3aJaBae€MbIil 1 MOIYJIUPYEMBbIi MUKPO(OHOM, CO3a€T YaCTOTHYIO
MOZYJISILUIO TeHepaTopa 3a cYeT U3MEHEHMs! BBIXOAHBIX eMKOCTel
tpansucropos VT1, VT2.

PaccmoTpuMm HekoTOpble pasHOBUAHOCTH 3TOU cxembl. Cxema
(puc. 2.5, 6) DeMOHCTPUPYET PETPAHCIATOP 3BYKOBOTO COMPO-
BOXZEHUs TeJieriepenay Ha MUHMaTIOpHBIE YM npuemnux [11].
Tok nepenaruuka 3anaercs pesucropamu R3, R4. Yacrora nepe-
a4l MOIYJIMPYETCSl 3BYKOBBIM CUTHAJIOM uepes3 peryistop R1 u
nenouky R2, C3. Karymka L1 cogepXuT cemb BUTKOB TTPOBOAA
nnamerpom 0,8 MM, HAMOTaHHOTO Ha OIpaBKe JuaMeTpoM 3,5 MM
C OTBOIOM OT cepenuHbl. CTabuin3aTop HaNpsKeHus WU TOKa B
YCTPOWCTBE OTCYTCTBYET, TAK KaK IIPU HU3KOM NOTPEOJEeHUH TOKA
YCTPOICTBOM U UCIIOJIb30BAHUM 3JIeMEHTa ThMa AA HampsoKeHue
3JIeMeHTa UTaHUs J0JIroe BpeMsl He OyleT U3MEHSThCS.

Ha Tom Xe npuHLUIIe IOCTPOEH NIPOCTENINNI CBepXperenepa-
TUBHBII TpueMHUK puc. 2.5, ¢ [14]. Katymka L1 nmeer 4 Butka
Ha KapKace JuaMeTpoM 4 MM.

IIpennarato coe BuneHue cxeMsl (puc. 2.5, a). [IpynuynuaisHo
cXemMa He H3MEHWJIach, HO €€ KOHCTPYKTUBHOE WCIIOJIHEHMe
(puc. 2.5, 2) mpemycMaTpuBaeT BMeCTO cocpenoTodyeHHbx LC
KOHTYpOB NpUMEHEHHe JIMHWI C paclpeiejeHHbIMU MapaMe-
TpaMu, KOTOpble OJHOBPEMEHHO CIyXkaT aHTeHHOU. JIunuu L1, L2
M3TOTOBJIeHbl U3 npoBoaa nuamerpom 0,3—0,7 MM 1 UMeIOT oau-
HakoByI0 JuinHY. I1pu cobmoneHnn yKazaHHBIX pa3MEPOB U KOM-
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Puc. 2.5. MUKPOMOLLHbIV PaanOMUKPOPOH:
a — npuHunnuasibHass cxema M1UKPOMOLLHOIo pa,qMOMMKpO(DOHa,’
6 — rnpuHynnuasibHas cxema petpaHcsiaTopa 3ByKOBOIro COrNpoBOXAEHUS TeslieBn3opa;
B — NMpuHUunnnasibHas cxemMa csepxpereHeparnBHOro rnpnemMHuka,;
I — KOHCTpyKuus cTabuibHOro MUKPOMOLLHOIro pa,ql/lOMl/leO(DOHa.



40 LLINoHCKWE WTYYKM N HE TONBKO. ..

MOHEeHTOB ((hopma pamMOK MOXeT ObITh JII000I) paanoOMUKPODOH
cTabuibHO paboTaeT Ha yactoTe 0Kojio 94 MI' npu HanpsikeHuu
nutanusi ot 1,5 no 12 B. YacroTa ero uznyuyeHus ci1abo 3aBUCUT OT
PAacIoIOKEeHNs BHEIIHUX MIPEIMETOB, MOIIHOCTb TOCTATOYHA [T
rpremMa curHana depes 2—3 creHbl Ha ObiToBoii UM panuonpu-
eMHUK. Pasmep paMOK MOXHO YMEHbBIUUTb, IMOAKIIOYUB Iapaj-
JIEJIBHO UM KOHJIEHCATOPbl €MKOCTBIO HECKOJIbKO Mukodapazn. B
3TOM CJlyyae CTabMIbHOCTb YaCTOTHI M JaJIbHOCTh Nepenadyu OyayT
MeHblIe. DTy KOHCTPYKLUIO COBMECTHO ¢ Jio0biM UM npuemHu-
KOM yIOOHO UCHOJb30BaTh B KAYECTBE «PAIUOHIHU», I pearu-
POBaHUS Ha TOJIOC HAXOJSAIIErocs B IPyroil KOMHaTe MaJbllla.

MOXHO yMEeHBbIIUTh pasMepbl pamMok a0 aauHbl 30—40 M
Kaxnasi, UCIIOJIb3ysl aKKyMyJsaTop «tabinetky» Ha 1,5 B u CBY
TPaH3UCTOPHI NTepefaTUuK MIPEeBpaIIaeTCs B «Xy4Ka» C 4aCTOTON
nepenayu okoso 400—600 MI'y u pannycom aeiictBusi 5—10 M.
C TakuMu KpOLIEYHBIMU pa3MepaMy U MaJloi U31ydyaeMoi MOIL-
HOCTBIO BO3MOXHOCTb €r0 HaX0XI€HU JTIOObIMU BUIAMU TEXHUKH
CTAHOBUTCH CJIy4YaliHOM.

2.6. Tnnosaga cxema pagnomMmmkpodoHa
c NAB ctabunusauuven

Cxema (puc. 2.6) mpencrasisieT co00ii TUIMMYHYIO CXeMY BBICO-
KOYaCTOTHOTO paAuMoOMUKpodoHa co crabuiamM3anueil 4acTOThI
kBapuem wiu ITAB peszonatopom [39]. Ha tpansucropax VTI,
VT2 BbINOAHEH yCUIUTENb HU3KOM 4acTOThI ¢ 00abIINMM KO3 du-
nureHToM ycuiieHusi. KBapiiessoiit reneparop Ha VT3 pabGotaet Ha
OCHOBHOI 4acTOTe pe30HaTopa.

3BykoBoii curHan ¢ YHY wu3meHsieT eMKOCTb BapuKama
VD1, koropeiii cmemaer 4vactory IIAB pesonaropa ZQl.
BbICOKOYACTOTHBIN CHIHaJl YCMJIMBAeTCsl KacKaIoM Ha TpPaH3U-
crope VT4, paboraromuM ¢ HEOONbIIMM CMEIlleHUeM, Ioaydae-



Mmaga 2. PagnoMnkpodoHsbl 41

(o3]
‘P10MK

R1
10k

Puc. 2.6. PagnomukpogdoH Ha Tpex TpaH3ucTopax ¢ [NAB pe3oHatopom

MbIM uepe3 pesucrtop R*. Crabunmsanusi 4acToThl pe30HaATOPOM
MO3BOJISIET OTKA3aThCsl OT CTA0MIN3ALIMY HAMPSKeHUs! TUTaHus U
YMEHBLINTh pabouee HanpspkeHue cxemsl 10 2—3 B. 9ot paauo-
MHUKPO(OH MpeacTaBiseT co00i MpUMEpP KOMIAKTHOW U BBICO-
KO3(PEeKTUBHON KOHCTPYKUMHU. Ero OCHOBHBIM HEJOCTaTKOM
SIBJISIETCS] HEBBICOKOE KA4yeCTBO 3BYKa B CBSI3U C BBICOKMM KO3(-
(bULIMEeHTOM yCWJIeHHUs IO HU3KOW 4acTOoTe M HeJIMHEWHON Xapak-
TEePUCTUKOI BapuKara, KOTOpblii paboTaeTr Mpu MaJOM Harpsixke-
HUU CMeLLEeHUs.

DeMeHTBI CXeMbl JTOJIXHBI ObITh B UCIIOJHEHUU ISl TOBEpX-
HoctHOoro mMoHTaxa. [TAB pesonarop ZQ1 na yactory 410—
440 MTI'u. Tpansuctopsl VT1, VT2 — KT3130 wim nogoOHble
umnoptHele, VT3, VT4 — KT640, KT642, KT647, KT648S,
KT657 nmu BFR93. Bapukan VD1 — KB109A wiu nogoOHBIiA.
Karymwku L1, L2 — 4 Butka Ha onpaBke 1,5 MM IpoBOIOM Aua-
MetrpoM 0,3 mMm. B kauectBe aHTeHHbI WAL ucrnonb3yercsl 4eT-
BEpPTbBOJHOBBIN ILUTBIPb, M3TOTOBJIEHHBII M3 MHOTOXWIBHOIO
nposona aauHoi 17 cm. Cxema notpebasier okono 14 MA npu
HanpsiXeHuu nuranus 3 B.
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2.7.NAB pagpuoMmukpodpoH
C aKyCTOMyCKOM

Cxema npencrasiser coboii oOpaser; KOMMepPYecKOoi CXeMBbl
panuomMukpodona co crabwimsauneii [IAB pesoHatopom u cHab-
>KeHHo# akycromyckoM [36], cm. puc. 2.7. CurHan mukpodoHa
BM1 (TpexBBIBOIHOTO MJIM ABYXBBIBOZHOIO) KaK MOXHO OOJbIe
ycunuBaercs aByms Tpansucropamu VT'1, VT2 u nocrynaet onHo-
BpeMeHHO Ha Monynupyomuil Bapukan VD2 u cucremy akycro-
nycka BoeinonHeHHyo Ha KMOII naBepropax mukpocxemsl DD1
n kmode VT3. Ha anementax DD1.1, VD1, C4 BeImosHEH MUKO-
BBl 1€TEKTOP 3BYKOBOT'O HaIlpsiKeHUsl, IOICTPOCYHBIN pe3ucTop
R6 3anaer nuneiinblil pexxum padotel anementa DD1.1 ¢ coxpane-
HHUEM ero BBICOKOTO BXOIHOTO CONPOTUBJIEHUs (YCTaHABIMBACTCS
Ha MOJIOBUHY HAIPSDKEHUS TUTAHUS ).

IlocienoBaTenbHO BKJIIOYEHHBIE 3j7eMeHThl DD1.2, DD1.3
UCTOJHSIIOT POJib KOMITapaTtopa. Bpemsi ynep:kaHusi HanpsiKeHus
MUKOBBIM JETEKTOPOM (JIs1 TOTO, YTOOBI MepeaTIiK He BBIKIIIO-
qaJicsl BO BpeMsl KOPOTKHX I1ay3) 3aBHCUT B OCHOBHOM OT Bpe-
MeHUu camopaspsiia KoHaeHcatopa C4, mo3ToMy OH MOXeT ObITb
HeOosbwoi emkoctu 1—10 H®D. Yepes3 KJ04Y Ha TpaH3UCTOpeE
VT3 BkiovaeTcsi BBICOKOYACTOTHBINM FeHepaTop Ha TPAH3UCTOpe
VT4, crabunuzupoBanubiii [TAB pe3zonaropom ZQ1. Ins 605b-
mero cnsura ITAB pe3oHaropa mo yacroTe nocjiefaoBaTejbHO C
HuM BKIovyeHa karymka L1. Karymka L1 umeer 6 BUTKOB mpo-
BozgoMm 0,3 MM Ha ompaBke 1,5 mm. L2 — 4 Butka npoBonom 0,4 Ha
omnpaske 2 MM. [luoxg VD1 xenareabHO B3STh C HEOONBIINAM MPSI-
MBIM MaJieHreM HanpsikeHus — repmaHuensiii win HloTku.
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2.8. MowHbIn YM pagnomukpo¢doH
AnanasoHa 88—108 MTIy,

Mounsiit pagnomukpodon nuamnasona 88—108 MI't (puc. 2.8)
MOCTPOEH M0 KJIACCMYECKOi cxeMe Iepeiaryuka co crabuimsa-
nueit yactorsl LC xonTypoMm [38]. YacrotHas monmynasuus ocy-
niecTsisiercs ¢ nomoiubio Bapukana VD1. Yepes pesucrop R4 Ha
BapMKal MOAAeTCsl MOCTOSIHHOE CTaOWIN3UPOBAHHOE CMEILEHUe
5 B. OHo ciBuraer pabouylo TOUKY BapuKana B CTOPOHY Oosee
JMHEHHOro y4acTKa ero XapakTepUCTHKU U YMEHbIaeT UCKaxe-
HUs 3ByKOBOro curHaiga. Yacrorozanaomuii Koutyp L1C7 cBs-
3aH c 6a3oit VT2 uepe3 KoHneHcaTop MajeHbKoil emkoctu C10.
Omurrep Tpansucropa VT2 BKIIOYEH B HEOOJIBIIYIO YacTb KOH-
Typa, Giarofapsi 3TOMy KOHTYp ci1abo CBSI3aH C TPaH3UCTOPOM.
Takoe BKJIIOYEHME JAeT MEHbILYIO 3aBUCUMOCTb YaCTOThI TeHepa-
LMY OT MUTAIOLIEr0 HANIPSDKEHNUsI M Harpy3Ku reHepaTopa.

3ajaromuii reHepaTop M 3BYKOBas 4acTb IepelarTdyuKa IuTa-
I0TCSl Yepe3 MHTerpaibHblii crabmwimsarop DA1. OH crabunusupyer
YacTOTy paAXOMUKPO(OHA MPU U3MEHEHUN HANPSIKEHUS] TUTaHUS
cxeMbl 0T 9 1015 B. Curnai ¢ 3ajaroiiero reHeparopa mocrymnaer
Ha TpaH3ucrop VT3, BxmouyeHHblil nosropureneM. OH pa3Bs3bl-
BaeT 3aJlal0lINii FeHepaTop OT MOIIHOIO BBIXOJHOTO KacKaza.

Yeunurens momuoctu Ha VT4 paboraer ¢ HEOOMbIIMM CMe-
IIIEHUEeM U Ha ero BbIXOJe BKJIIOYeH ABYX3BeHHbI II-KoHTyp mi1s
(unbTpauuy BBIXOIHOTO CUTHAJIA M CONIACOBAHUS TPaH3UCTOpA
VT4 ¢ antenHoii. BeixogHast MOIHOCTb paiMOMUKPOGOHA 3aBU-
CUT OT HampsiKeHus MuUTaHus u cocrasiseT okosno 0,1 Br (mpu
nutanuu ot 9 B) u 0,3 Bt (npu nuranuu ot 12 B).

B koHCTpyKLIMM NepefaTyrKa UCIONb3YIOTCS 1eTalu ISl MOH-
Taxa B OTBEPCTHUS, HO C KaK MOXHO MEHbIIEH UINHON HOXEK.
Karymka L1 3agaroiero renepatopa BbIIIOJIHEHA Ha TUIATe Paguo-
MUKPO(pOHA NIEYaTHBIM CIIOCOOOM U UMeeT 4 criupasbHbIX BUTKA.

Karymka MoxeT ObITh KaK KPYIJIOH, TaK ¥ KBagpaTHOU (pOpMBI,
HA4aJjio BHEIIHEro BUTKa COEIMHEHO C «3eMJIeii» IJIaThl, OKPyXalo-



asa 2. PagnoMmnkpodoHsbI 45

nieil KaTylmKy Ha paccTosiHuu 2 MM. BHelHuii auaMeTp KaTyLiku
okos10 10 MM, MMpUHA TOPOXKHM U PACCTOSTHME MEXIy BUTKAMU
oko10 0,3 mm. Konzaencarop C9 noncoenmHeH npuMepHO K TpeTu
BHEIIHETO BUTKA, CYMTASI OT 3€MIIN.

IleyaTHOe ucCnoNHEHME KaTYIIKM 3aJalOllero KOHTypa Iaer
OoJIbIIYIO0 CTAOMIIBHOCTb KOJ€OAHUIl PU MEXaHWYEeCKUX BO3Meii-
CTBUSIX, OHAKO UMeeT 0oJjiee BBICOKYIO 3aBUCUMOCTb OT TemIiepa-
TYpbl U TpeOyeT BBICOKOKA4eCTBEHHOIO (hOJIbIMPOBAHHOIO Mare-
puana 11 nevatHoii ratel. Jpoccenu L2, 1.4 HamoTaHbl BHaBam
nposogoM 0,1 MM Ha pe3ucropax conporusieHreM ot 100 kOm u
MomHocThio 0,125 Br, umeror 1mo 50 BUTKOB.

Karymku L3, LS5, L6 GeckapkacHble, HAMOTaHbl IIPOBOLOM
0,8 MM Ha ompaBke auametrpoMm 6 MM u mmeror L3 — 3 Butka,
L5 — 5 Burtkos, L6 — 3 Butka. Katymku L5 u L6 1omxHbBI nMeThb
KaK MOXHO MEHbIIYIO B3aUMHYIO CBSI3b.

2.9. YM nepepatumk
Ha JIOrN4YE€CKOM 3JIeMeHTe

Ha puc. 2.9 nokasana cxemMa BBICOKOYACTOTHOTO paguOMU-
kpodona ¢ YM Mopynsumeit, Kotopbiil BeinoiaHeH Ha TTJII
4yeTbIpexBxonoBoM anemeHnte M-HE Unnut=4.,5B
¢ tpurrepom IImutra [23]. Tpm
JIOTUYECKUX BXOAA 3JEMEHTa IO~
KJIIOYEHbl K HarpyXeHHOMY eMKO-
CTBIO BBIXOJY ¥ 00€CIIeunBaIOT BBICO-
KOYaCTOTHYIO T€HepaLtIO 2JIeMEeHTa.

YerBepThIil BXOI MUTAET M OXHOBpE- 7 o
MEHHO CHMMAeT 3BYKOBO€ HallpsiKe-

HUE C 3JIEKTPETHOrO MHUKPOQOHa. -
DtuM  obecrieynBaeTcss 4acToTHass  P¥e- 2.9. lpunuvnvansras

. cxema YKB YM nepenaryvika
MOIYJIALUS, HOCKOJbKY «BUCSIIUN» Ha JIOFNYEcKOM a1eMeHTe

DD1 K555T/11
14

WA1
&0 6

[ Rl ] .
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Bxon TTJI unraercs Kak «1», a HA HEM MPUCYTCTBYET HaIpsKe-
Hue okoJjio 1,5 B.

I1pu ykazanHoit emkoctu KoHnencaropa Cl ycrpoiictBo pado-
taet B auanazone 80—100 MI'1, yactota HacCTpOUKM peryaupy-
eTcsl TMOACTPOeYHbIM KoHIeHcaTopoM Cl. AHTEHHOH CIyXuT
oTpe30K MeaHoro nposoga mmHoi 10—30 cm. Ho crabuibHOCTD
YacTOThI ITOTO MepeaTyrKa OCTABIISIET KeJlaTh JyqIIero.

2.10. CpepHeBonHoBbIN AM-nepepatumk

ITepenatuuk (pue. 2.10) paboraer Ha yactoTax 1—2 MIn ¢
amIitygHou monpyssauuein [46]. K mocrouHcTBam aTOrO mnepe-
JaT4YMKa clefyeT OTHECTH BO3MOXKHOCTb IPUEMa €ro CUrHaja Ha
OOBIYHBII BeIaTeJbHBIN PAIUONPUEMHUK B BEPXHEH 4acTH Cpesl-
HEBOJIHOBOTO J1ara30Ha UM B HUXHe KOPOTKOBOIHOBOro. Mmes
HeOoJIbIlIOe YUCIIO JeTajlei, cxema, OfHaKO, NoTpedisieT 3HaYu-

R4
. 330 +Unur= 128
Lco wi  — oo
0,1mMK KC156 C3 1k
100mK VT1
[ KT817
oT YHY (5B makc.)
R1 1
47« R2 C5
0,1MmK
WAT
R7 L1
DD1.1 DD1.2 DD1.3 i §| T
6 X
EL1
zo1=-,?01— V2 £|’1MK
KT d
I 100 K1564T/12 A L2 HACTPOWIKA
140MMH | BbIXOAA
ca R8 c7 7Tcs
0,1mk 1K 330 30-300

Puc. 2.10. lNpuHunnuansHas cxema nepeaardvka ¢ AM Ha 1,9 Ml
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TEJIbHBIN TOK U MUMEET pa3Mepbl, He MO3BOJISIONIME OTHECTH €€ K
MUKpoliepeiaTilkaM (B OCHOBHOM H3-3a BbIxofgHOro II-koHTypa
u aHTeHHbl). OfHAKO U3JIyyeHHe MOJOOHOro neperaTyuka, Kak
MpaBWJIO, HE MOMNaJaeT B YaCTOTHBIM AMANAa30H OOBIYHBIX IOUC-
KOBBIX CPEJICTB.

Ha KMOII snemenre DD1 Bbmmonnen RC 3aparommii rene-
parop nepenatuyuka. Yacrora nepenauu HacTpauBaeTCsl pes3u-
ctopoM R1. [Ing paboTbl Ha (PUKCUPOBAHHON YACTOTE BMECTO
KoHAeHcaTopa Cl MOXHO BKJIIOYUTb KBapLIEBbII pe3oHAaTOp Ha
yactory 1—2 MI'u. Tpansucrop VT1 gBisiercsa aMILIUTYIHbBIM
MOIYJISITOPOM, Ha €ro BXOI IOAAeTCsl 3BYKOBOE HAaIlpsIKEeHHe
¢ amruuTynou (ot nuka go nuka) 10 B pns 100 % momynsauuu.
Ha tpansucrope VT2 BbINOJHEH BLIXOZHOM KacKal, HarpyxkeH-
bt Ha [I-koHTyp C8, C7, L1. II-KOHTYp paccuuMTaH Ha Hemo-
CPEeICTBEHHOE MOIKIIOYEeHHEe K HeMy YKOPOYEHHON AaHTEHHBI
aHOM 1—10 MeTpoB, KOTOpas 3alUThIBAETCSl HAIPSDKEHUEM.
Konpencatopom C8 II-koHTypa HacTpauBaercs MO HauOOJb-
nieMy HalpsoKeHUIO B aHTeHHe, HalloJaeMoMy IO CBEYEHMIO
aammnsl HL1.

Hpoccenp L1 MoxeT ObITh CTaHIAPTHBINA, HAa TOK HE MeHee
0,3 A, v BeInosIHEeH Ha OpoHeBoM cepreuHuke Cb18 nponunae-
mocTbio 2000HH ¢ nHemarauthsim 3a3opom 0,3—0,5 MM u comep-
xwut 20 BuTKOB nipoBona nuamerpoM 0,3 mm. Karymka I1-koHTypa
L2 namorana Ha kapkace nuamerpom 30 MM u conepxkut 100 BuT-
KOB ITposoza guamerpom 0,3 Mm.

It ymeHblieHus1 pasmepoB L2 MoxeT ObITb BBIIIOJIHEHA Ha
konble u3 BU ¢eppura nnamerpom He MeHee 30 MM, ITpOHULIAe-
Moctbio 30—50. Kongencarop C7 — BO3AyLIHBIH, C paCCTOSTHUEM
Mexny ruiactuHamu He meHee 0,5 mMm. Jlamnouka EL1 — munua-
TIOpHAsi JJaMI1a HaKaauBaHus Ha HanpsikeHue 1,5 B uTok 25 MA win
HEOHOBAs JIaMIla, PacloJOXEeHHas PSIOM C aHTeHHOH B 1—5 cm,
HO He COeJJMHEeHHasI C Hell, OIHUM 3JIeKTPOAOM MO COeIMHEHHAsI K
o011eMy mpoBozuy.
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2.11. PapuomukpodpoH
Ha mukpocxeme 155J1A3

Muxkpocxemsl cepuii K130, K113, K155 xopoio padoraioT Ha
yacrotax 10 10—15 MTI'u. IlpoBeneHHble 3KcriepUMeHTHI MOKa-
3aJIM, YTO OHM COXPaHSIOT CBOIO padOTOCIIOCOOHOCTh U Ha Ooee
BBICOKMX 4acToTax — BIUIoTh A0 100 MI'u. Ilpu arom, npasaa,
CHMIKaeTCsl BhIXOIHOe HanpsxkeHue. Ho, HeB3upast Ha 9T0, MOXHO
MOCTPOUTb MUKPOMOUIHBIM paguonepenaTyuk, He MMeEIoIuit
KaTylleK NHAYKTUBHOCTH, Ha Auana3oH 66—100 MI'u. JaibHOCTb
takoro nepexatunka cocranisier S0—100 m. Ero curnan MoxHO
ycablmaTh Ha o0bidyHOM Y KB npuemHuke.

Cxema YKB nepenaruuka npuseneHa Ha puc. 2.11. Curnain c
mukpodona BM1 nonaetcst Ha Bxozn (BbIBOzBI 1 1 2) reHeparopa,
cobpanHoro Ha snemenTtax DD1.1, DD1.4. Ha Beixoze (BbiBox 11)
reHepaTropa MOJy4aloTCsl MOIYJMPOBAaHHBbIE BBICOKOYACTOTHBIE
KosebaHusl, KOTOpble U3y4aroTcss aHTeHHoii WAL B mpocrpas-
crBo. Hacrpoiika nepenatunka Ha TpeOyemyl0 4acTOTYy IPOM3-
Boautcs pesucropoM R1. Jng crabunbHOM paboThl nepegaTymka
IIpY U3MEHEHUU IMUTAIOLIEro HaIpsDKEHUs] B €ro CxeMe MMeeTcsl
cTabuan3aTop HampsiKeHus, coOpaHHbIi Ha TpaH3ucropax VT1
n VT2. Iluranue nepenaTyMka OCYILECTBIJISIETCSI OT UCTOYHUKA
c HanpskeHreM 6—9 B. MoxHO ucrnosnb3oBaTh Oarapero Tuma

15...20 MA
> 9B
R1 %4
< 4 VT
s 1 KT315I ¢
=
] DD1.1 DD1.2 DD1.3 VT2
DD1.4| 4, KM103K
BMI1I7 13[3 WAT
MK3-3 o 1 If
s| & 12 C1
e o 7 100
z DD1
5] K155/1A3 R2*
3 L VD1
¥ 820[11 R cisea
> 9B

Puc. 2.11. lNpuHunnuansbHas cxema pagnoMmmkpogoHa Ha 155J1A3
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«Kpona» nnm 4 snementa tumna 316. B xadectBe anTeHHB WAL
nepenaTyvka MOXHO UCIOJIb30BATh METAIMYECKUI ITHIPb AJIH-
HOH OKOJIO 1 M MJIM TEJIECKONUYECKYI0 aHTEHHY OT paguolpueM-
HUKA.

Hacrtpoiika nepesaTymka HauMHAETCS C YCTAHOBKU PE3UCTO-
poM R2 Toka 15—20 MA (MecTO Ha cxXeMe IOKa3aHO KPECTUKOM).
Hanee, Bxmouns YKB npreMHNK, yCTaHABIMBAIOT yKa3aTeIb €ro
HACTPOMKM B TOM MeCTe ILKaJIbl, [I€ He CIIbIIIHBI pagroBenaTeb-
Hble CTaHLWM, U, IPOU3HOCS ClI0BAa B MUKPO(MOH, HAaCTPOUKOM
pesucropa R1 no6usaioTcst yepeHHOro npuema.

ITonHoe onucanue ycTpoicTBa MPUBOAUTCS HA

http://cxem.net/radiomic/radiomic.php.

CM. Takxe cratpio O. MummHa B XxypHane «Panuo» N°§ 3a
1982 r., roe onuckiBasicsi reHepaTop-NpOOHKUK /1Jisl TeJIeBU30pa, Ha
KOTOPOM MOCTPOEH 3TOT PaIUOMUKPO(OH.

2.12. PapnomunkpodoH
C nepegaden curHana no cetn 220 B

OcHOBHOE [OCTOMHCTBO 3TOro mnepenatyuka (pue. 2.12, a)
B TOM, 4TO OH mnuTaercs or cetu 220 B, a B KauecTBe aHTEHHBI
UCIOJb3yeT MPOoBOAa 3To Xe cetu. [IpueMHUK npuHUMAeT cur-
HaJjbl MO0 yepe3 aHTeHHY, JMOO 4epe3 CrelUalbHbIi CeTeBOi
ajanrep.

brok nutaHus panuonepenatyuka OecTtpaHc(OpMaTOPHBIN,
HarpsiKeHue cetu mnocrynaer Ha apocceau Hpl u Jp2, a 3atem
Ha KoHpeHcaTop C2, Ha KOTOpPOM TacHUTCSl U3JMIIEK Harpsike-
Hus. IlepemeHHoe HanpsbxeHue BbIIpsIMIsieTcss MocToM VDI,
Harpyskoi KkoToporo ssisercs crabuwmrpod VD2 tuna KC510A.
ITynbcanuy HanpsKeHUs CriaxusaloTcs: KonaeHcatopom C3.

Monynupyomuili yCuinTeslb BBIMOJHEH Ha TpaH3ucrtope VT1
tuna KT315. C ero kosnnekropa HanpsixeHue uepes pesucrop R2
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Puc. 2.12. PagnomukpodoH c nepegayesi curHana no cetn 220 B
a — rpuHunnnasibHas cxema paﬂMMMKpO(DOHa
6 — crieumanbHbIdi NPpUeMHbIVi anantep

nocrynaet Ha Bapukan VD3 tuna KB109A, nusmenenune eMkKoctu
KOTOPOTO ¥ OCYILIECTBJISIET YACTOTHYIO MOLYJISILIMIO.

3ajalomuil reHepaTop IepelaTydka BBIIOJIHEH IO CXeMe
VWHAYKTUBHON TpexTouku Ha TpaHsucrope VT2 tuna KT315.
Yacrora reneparopa onpenensiercs anementamu L1, C5, C4, VD3.
O6patHas cBsA3b ocyulecTBisAeTcs yepe3 KonneHncatop C7.

Pexumebl tpansucropos VT1u VT2 no nocrossHHOMY TOKY pery-
mupytorcs pesucropamu RS u R4, coorBerctBenno. Hamnpsixxenue
CMeLIeHNs] TPAH3UCTOPOB (POPMUPYETCSl U3 HAIpsDKEHUs Mapa-
MeTpPUYeCKOro crabuan3aTopa, BHIIOJIHEHHOro Ha pesucrope R3,
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cserognone VD4 u xonmencarope C8. HampsikeHue BbICOKOI
4acToThl ¢ Karymky L2 nocrynaer B cetb yepe3 KonneHncatop Cl1.

Hpoccenu Apl u [Jdp2 namoransl Ha Kapkacax ot BU kaTymiex
MEPEHOCHBIX MTPUEMHUKOB U comepxat 1no 100 BUTKOB mpoBona
I19B 0,1 mm. Katymku L1 u L2 namoTanel Ha MajorabapuTHBIX
KapKacax AMaMeTpoM 5 MM M BBICOTOH 12 MM ¢ MOACTPOEYHBIMU
ceprneyHrukamu u3 deppura. s nuamazona 27 MI'n karymka L1
umeet 10 BUTKOB € OTBOIOM OT cepelauHbl, a Katymka L2 umeer 2
BuTKa rposoza 119B 0,3 mm.

Konnencaropsr C1 u C2 noskHbl ObITh HA HAIpsIXEHUE HE
menee 300 B. Juonnyio coopky KII407A MOXHO 3aMEHUTh TIPO-
creiMu quonamu tuna KJ105, KJ208. Bmecro crabwiutpoHa
VD2 MOXHO NpUMEHUTH JII000H OpYyroil ¢ HampsKeHueM crabu-
mmzauuu 8—12 B.

JUis mpreMa CUrHaJIoB 3TOro NepefaTdyrka NpUMeHsIeTcsl Clie-
LMaJIbHBII a1alTep, CXeMa KOTOPOro MpecTaBieHa Ha puc. 2.12, 6.
Karymku L2—I4 u xonnencaropsl C2—C4 00pa3yioT ABYXKOH-
typHblii @CC. Karymku L1—L4 namoransl Ha kapkacax ot BU
KaTyIIeK MepeHOCHbIX MPUEeMHUKOB, copepxat 2, 14, 14 u 5 But-
KOB, COOTBETCTBEHHO, ITpoBonoM I19B 0,23 mM. Konanencatop C1
Ha Hanpspkenue 300 B, C2 u C4 — noxacrpoeuHsle.

Buumanue.

; Ilpu pabome c smumu ycmpoilicmeamu coomodaiime
npaeuna u mepv. Oe3onacHocmu, m. K. 397eMEeHnbl
yempoiicme naxodamcs nod nanpsikenuem 220 B!

IMonpobHoe onucanue ycrpoiicrBa npuBoaurcs B [1].
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2.13. BbiCOKOCTaOUbHbIN NepepaTYnk
Ha NOJNIeBbIX TPAH3UCTOPaX

Dx3oTrYeckasi cxema Ha puc. 2.13 npencrasisier coboii aBTo-
reHepaTop Ha 1uddepeHInaIbHO BKIIOYEHHBIX [10JIE€BbIX TPAH3U-
cropax. Pa3zpaboruuk koHCTpyKuuu Ha [48] nmoarBepxnaer, 4To
cxeMa o0siaiaeT BbICOKOH CIEeKTpaibHOU YMCTOTON curHana. OHa
criocobHa paborath Ha yactorax Oosee 400 Ml u nuamazone
HanpsikeHuit nutanus 3—30 B.

U3 cxemHBIX 0co0eHHOCTeIl cienyeT OTMETUTh CIleaylolue —
Ha 3JIeKTpeTHbIN MuKpodoH BM1 He nonaercs nuramolee HaIps-
JKeHue OT McToyHuKa nutaHus. OgHako Bapukan VD1 cuibHO
BKJIIOYEH B KOHTYp 4epe3 00Jbllyl0 eMKOCTb KoHaeHcaropa CS.
Tak KaK BapuKar sIBJIsIeTCsl, B TOM YHCJI€E, TOJHOLEHHBIM IUOIOM,
TO BBICOKOYACTOTHOE HANpPsIXEHHE BBIIPSAMIISIETCSI HA HEM, U Ha
€ro KaToe MPUCYTCTBYET IMOCTOSIHHOE HaIlpsDKeHUE BeJIUMYMHOMN
0,5—1,5 B, koropoe ¢unbrpyercs uenoukoir R1, C2 u nuraer
mukpopon BMI1.

Tak Kak BHYTPEHHEE CONPOTHUBJIEHHE TaKOro HCTOYHHMKA
BEJIMKO, HalpsDKeHUWEe Ha BapuKare MOLYIMPYETCsl M3MEHEHUEeM
MPOBOAVMOCTH BCTPOEHHOTO BBIXOIHOIO ITOBTOPUTENSI MUKPO-
(oHa. DTO M3MEHsIeT eMKOCTh BapuKamna U IMPOU3BOAUT YacCTOT-
HYIO MOAYJISILIMIO CUTHAJIA.

Ct c3 ca | o
T 1000 oMk yg | 7 5780

BM1

Puc. 2.13. Cxema BbicOkOoCTabWIbHOIO rnepeaaryvka
Ha rMoseBbIX TPaH3NCTOPax
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Hanpsixenne oOpaTHO# CBSI3U aBTOreHepaTtopa CHUMAaeTCsl Co
croka VT2 uepes kongencarop C4. biarogaps 3Tomy AunosbHas
aHTeHHa nepenatynka WAL pasBsizaHa OT 3afalOlIUX KOHTYpPOB
repexogamMu IMOoJIeBbIX TPAH3UCTOPOB. DTO MpeAoTBpallaeT u3Me-
HEeHUe YacCTOThI [lepefaTyrKa 0J11M3KopacioaoKeHHbIMU K aHTEHHe
rpeaMeTaMu.
OCHOBHBIMM HEJOCTATKAMM CXEMbI SIBJISIIOTCSI:
¢ OoJsipLIOE BKJIIOYEHME B 3aJAIOLINIl KOHTYp BapuKara, pado-
TAIOIero Mpu MajoM HaMNpsKeHUHM CMEeUIeHUs, YTO MPUBO-
JIUT K CWIBHOMY YMEHbIIEHUIO 100POTHOCTU KOHTYPA;

¢ osieMenThl L2, C4, C7 TakxXe SBISIONINECS YaCThbIO 3aaalo-
Iero KOHTypa IMOACOeAMHeHbl K CTOKY VT2, 4bsi eMKOCTb
3aBUCHT OT HaIpsiKeHUsI UCTOYHUKA MTUTaHUSI.

DTO NPUBOIUT K 3aMETHOMY M3MEHEHHUIO YacTOThl TeHepaTopa
IIPY U3MEHEHUM HANPSKEeHUS] UCTOYHUKA TUTAHUS.

B cxeme MOXHO MpUMEHSTb TMOJEBble TPAH3UCTOPBl C
n-nepexonoM (Hanpumep, oreuectseHHble KI1307 unm 3apy6ex-
Hele U310) ¢ onnHakoBbIMU OYKBEHHBIMU MHJIEKCAaMU M HaIlpsixe-
HueM otceuku 2—7 B.

Karymku L1, L2 GeckapkacHsle, HamoTaHbl mnpoBonom 0,5
MM Ha ornpaske nuamerpoM 5 MM. OHU UMEIOT 0 CeMb BUTKOB.
C takumu mapameTpaMu Katyllek W HampstkeHueMm nutanust S B
nepenatyuk paboraet Ha yactore okoso 130 MI.

2.14. YM papnomukpodpoH
0e3 KaTyweK MHOYKTUBHOCTU

WutepecHslit pagnoMukpodoH (puc. 2.14) nmoctpoeH Bcero Ha
OHOM LM(POBOI MUKPOCXEME — LIECTU OBICTPONEHCTBYIOIINX
KMOII unBepropax. Jlormyeckue KMOII snemeHTBl Hcnoss-
3yIOTCSl KaK B KayecTBe onepauuoHHbIX ycuureneit (DD1.1—
DD1.2), tak u 6ydepHebix anementos DD1.3—DD1.6 [49].
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R1 ch_ RS Tk J_c4 J_cs
10MKI R3 1M I0,1MK R6 1,5M I100MK

DD1.2

GB1

Puc. 2.14. Cxema YM pagnomukpogpoHa 6e3 kaTyluek MHAYKTMBHOCTM

Ha DD1.1 BboIniOAHEH ycUAUTEIb 3BYKOBOTO CUTHAJIA JIEKTPET-
Horo MukpodoHa ¢ koapduureHntoM ycuieHus R3/R2. DD1.2
SIBJISIETCSI BBICOKOYACTOTHBIM I'€HEepaTOPOM CTaOUIM3UPOBAHHBIM
nbe3ope3onaropom Z1. Bapukan VD1 B HebGosbimx mnpenenax
U3MEHSIeT YacTOTy TeHepallui B COOTBETCTBUU CO 3BYKOBBIM CHI-
HaJIOM, NTocTynaimuM yepe3 R4.

BricokouacroTHblil reHepaTop pabotaer Ha yacrore 10,7 MI'L,
YTO CBSI3aHO C IPUMEHEHHEM IIMPOKO PACIPOCTPAHEHHOIO pe3o-
Hatopa npuMmeHsieMoro B YKB npueMHukax. bydepHslii amemeHT
DD1.3 npeob6pasyer konebanusa BY reneparopa B NpsAMOYroJib-
Hbl€ MMITYJIbCBI, a NapauleJIbHO COeJUHEHHbIE 31eMeHTh DD1.4—
DD1.6 cayxar ycunuresieM MOIIIHOCTH.

Ilo cytu nena naHHBIA NepelaTYMK MOCTPOEH IO MPUHLIMITY
KaaubpaTopa, OH M3JlydyaeT MHOXECTBO HEUYETHBIX TapMOHMK
OCHOBHOM 4aCTOTBI:

10,7 MI'tu — mepBasi rapMOHUKA;

32,1 MI'u — BTOpasi rapMOHUKA;

53,5 MI'i — TpeTbs rapMOHUKA;

96,3 MI'u — neBsiTast rapMOHHUKA.

JleBsitag rapMoHUKa nonaznaer B FM nuanasoH, ee 1 MOXHO
npocaymars Ha 6ertoBoii FM npuemHuk. B npuHnumne npu Hanu-
YUK CKAaHUPYIOLIEro MPUEMHHUKA MOXHO YCJIBILIATh JIIOOYIO U3 Tap-
MOHUK (BO3MOXHO 10 11—15-it), HO TyT ecTb CBOM OTPaHUYEHUSI:
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¢ [IpM YBEJMYEHUM HOMEpa TapMOHMKM YMEHbIIAETCS] MOLL-
HOCTb U3J1y4YaeMOr0 CUrHaJja;

¢ [IpU YMEHbLIEHWH HOMEepa TapPMOHUKM — YMEHbILAETCs
KO3(pDUILIMEHT YaCTOTHOU MOIYJISLINY.

ITosToMy curHan Ha HUXKHUX TapMOHUMKax OyIeT CIbIIEH Kak
HEMOJYJIMpOBaHHasl Hecylias. sl yBeanyeHust MOIIHOCTU U3J1y-
YaeMOro Ha BBICOKOW TFapMOHUKE CHMTHajla B CXeMe MPUMEHEHBI
osicTponericTByiome KMOIT anemMeHThl, KOTOpPble pazpadoTaHbl
111 3amenbl T'TJI a71eMeHTOB U COBIAaLaloT C HUMM 10 LIOKOJIEBKE.

B kauectBe DD1 Takxke MOXHO HNPUMEHUTb MUKPOCXEMBI
K1564JIH1, u «ancrerii KMOIT» — K1561JIH2, HO ¢ MeHbIIeit
3 PEeKTUBHOCTHIO.

2.15. YM nepepaTyMK MOLLHOCTbIO
500 mBT gnanasona 88—108 Mrl'y,

Ilepenaryuk Ha puc. 2.15 npencrasisier coboii cxeMy, BbINON-
HEHHYIO MO KJIACCUYECKUM IPUHLUIIAM U MPOJAIOUIYIOCS KakK
Habop mis camocrosiTesbHOM coopku [S0].

Kaxymascs rpoMo3gKOCTb CXeMbl He JOJIXKHA IIyrathb,
MOCKOJIBKY MOYTU BCE KaTYLIKU C BO3AYLIHbIM IU3JIEKTPUKOM, U
OHM MOTYT OBITb U3TFOTOBJIEHBI 32 HECKOJBbKO MMHYT. 3alarolinii
reHepaTop, yCWJINTeIbHble KaCKa bl U UHIUKATOP MOIIHOCTH pac-
MOJIOKEHBI B 9KPAHUPOBAHHBIX OTCEKaX, YTO MPeJOTBpallaeT BO3-
OyxzaeHue rneperaTdydka Ha Apyrux yacrorax. MHaukarop moru-
HOCTHU I03BOJISIeT HACTPOUTb YCWIUTENbHbIE KAacKalbl HA MaKCU-
MaJIbHYIO OTAa4vy.

3anaromuii reHepaTop nepeaaTynKa BbIIOTHEH Ha TPAaH3UCTOpe
VT1, BKIIIOYEHHOM IO cxeMme ¢ obuieil 6azoil. Monynupyommuii
BapUKall OTCYTCTBYET, YAaCTOTHAsl MOIYJISILUS OCYLIECTBIISETCS
M3MEHEHNEM KOJUIEKTOPHOM eMKocTH TpaHsucropa VT1 nipu Bo3-
JeiCTBUM BXOTHOTO 3BYKOBOrO HampsikeHusl. YToObl u3MeHeHue
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MUTAIOIIEero HAMpSDKeHUsI He BIMSUIO Ha 4YacToTy IepeaaTyuKa,
NUTAaHKUE 3aJalollero reHepaTopa CTabUIM3MPOBAHO MHTErpajib-
HbIM ctabuin3atopom DAT.
YcunurenbHble Kackaasl Ha V172, VT3 BBIITOJHEHBI IO CXEME C
OOIIMM SMUTTEPOM U COINIACOBAHBI HA BXOJI€ Y BBIXOJIE C TOMOIIBIO
T-o6pasnbix u I'-00pasneix LC 3BeHbeB. TpaH3ucTopsbl paboTaloT
B PeXMMe OTCEYKH, YTO MOXKET HECKOJIbKO 3aTPyIHUTb HACTPOMKY
nepenatyuka. Mcronb3ysh BCTPOEHHBI WMHAMKATOP MOIIHOCTH
1 Bpaias cHavyaja noxacrpoeyHuku C9, Cl11, a zarem C17, C18,
NOOMBAIOTCS MAaKCUMAJIbHOM CWJIbl CBedyeHUs ceeroauoma VD3.
Ecnu mpucoenununts BxomHO# KoHmeHcatop C19 umnaukaropa
MOIIHOCTA K mpaBoMmy KoHuy C15, To cBeTroauon MHAMKATOpa
MOIIHOCTU JOJIKEH CBETUThCS Iie-To Ha ypoBHe 50% oOT Cuibl
CBEYEHMS Ha BBIXOIE.
HNHnukaTop MOLIHOCTM MpelcTaBisieT cOOOi BBITPSIMUTEb
HanpskeHus ¢ yasoeHueM Ha nuonax VD1, VD2 u nosropureis
Ha Tpansucrope VT4, B aMuUTTep KOTOPOrO BKJIIOUEH CBETOU3IY-
varommii auox VD3.
HamorouHble faHHBIE KaTyIlIeK:
11,12, L4, L7, L8 — 4 ButkKa;
¢ L5 — 5 ButkoB MegHoro nposoza 0,5 MM Ha orpaBke quame-
TPOM 5 MM;

¢ .3 — 4 BuTKa Ha OrnpaBKe AuaMeTpoM 9 mwm;

¢ L6 — 20 ButkoB nposona 0,5 MM Ha KOJIbLIEBOM (DEpPUTOBOM
cepaeyHuke auaMeTpoM 10 MM, ITPOHMLIAEMOCTbIO HE MeHee
1000 HH.

Hamnpsckenve nutanust nepepaTyMka MoxeT OBITb B Ipezesiax
9—15 B, Ho He MeHee 7 B, Tak Kak uHTerpajbHblii crabumszarop DA1
BBIZIET U3 pexxuMa crabumsauuy. Tok, norpediisemblii cxeMoi pu
HanpstkeHnu nutanust 9—12 B, cocrasisier He 6omee 100 MA.
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2.16. YM nepepaTYmMK MOLLHOCTbIO
200 mBT gnanasoHa 88—108 MI'y

OmmunTenbHO  OCOOEHHOCTBIO  JTAaHHOTO — IepefaTyuKa
(puc. 2.16) siBisieTcsi TO, UTO OH BBIMIOJHEH C HEOCPEICTBEHHOI
CBSI3bI0 MEX]ly BCEMU KacKaJaMu 10 NOCTOSIHHOMY TOKY. Kak npa-
BUJIO, 3TO JAaeT HEKOTOPYIO SKOHOMUIO YUCJIA 3JEMEHTOB CXEMBI.
IIpyn HanMuMM B KOHCTPYKLMM BCErO TPeX TPaH3UCTOPOB, IBa
13 KOTOPBIX pabOTaIOT Ha BBICOKONW 4YacToTe, NepefaTynkK hUMeeT
JIOCTaTOYHO OOJIbIIYIO BBIXOAHYIO MOIIHOCTD [51].

Ha rtpansucrope VT1 Beimonned YHY c oOmum aMuATTEPOM.
Henurens R2, R3 B nenu 6a3bl 3TOro TpaH3ucTopa 3a1aeT pexuM
paboTeI IO TOCTOSIHHOMY TOKY Bcero ycrpoiicrsa. Kackan na VT2
ABJISIETCS 3aJAIOUIMM TE€HEPaTOpPOM, BBIIIOJHEHHBIM IO CXeMe C
obmeii 6a3zoil. Konnencarop C3 3azemisier 6asy uisi BbICOKOYA-
CTOTHOIO CUTHaJIa M, B TOXE BpeMsl, He MellaeT MPOXOXAEHUIO
MOIYJIMPYIOLIEr0 3BYKOBOI'O HaNPsSIKEHUsI.

YacroTHass MOIy/ISLMs OCYLIECTBISIETCS 0€3 MCIOJIb30BAHUS
BapuKamna M3MeHeHUeM eMKOCTH Kojulektopa VT2 nox Bo3neit-
CTBMEM 3BYKOBOIO HampspkeHusi Ha Oase. [l 3ByKOBOro cur-
Haja TpaHzuctop VT2 sBisercs MOBTOpUTEIEM HAaNPSDKEHUS U
He cuwibHO Harpyxaer YHUY. K orBomy karymku L1 Hemocpen-
CTBEHHO NOJKJII0YeHa 0a3a TpaHsucropa VT3, asismomerocs ycu-
JIUTeIeM MOIIHOCTH.

R1
4,7¢

cs L2

71" 5-30 C4+1D7wm

C1

VT3
TmK

KT368

9-12B_L

L,vo1 rR7 | ce
FKO522( {22 T 1000

C2
1000 |

Puc. 2.16. Cxema YM nepenaruvika moLryHocteio 200 mBT



asa 2. PagnoMmnkpodoHsbI 59

ITanenue nHanpskenus Ha nuone VD1 3agaer HeOob1ioe HaTps-
JKEeHMe CMelLleHUs BBIXOJHOro Kackana. B coBokymnHoctu ¢ obpart-
HO CBS3BIO 110 IIOCTOSIHHOMY TOKY 4epe3 pe3uctop R7 BbxomHoM
KackaJ paboTaeT ¢ HeOOJbIIION OTCEYKOM, YTO MO3BOJISIET:

¢ paboTaTh C JOCTATOYHO C1a0BIM BXOJHBIM CUTHAJIOM;

* umeTh xopouuit KIT/I.

BoixomaHyo MOIIHOCTB U CTAOUIIBHOCTD pa0OThI YCHIIMTEJISI MOILL-
HOCTM MOXHO TOACTpauBaTh nopdoopoMm pesucropa R7. Yacrora
repefayy ycTaHaBiuBaercsl KoHaeHcatropoMm C6, a KOHAEHcaTo-
pom C8 ycunutenb nepefaTydka HacTpaMBaeTCsl HA MaKCUMaslb-
Hyi0 MomHocTh. Karymku L1, L2 — GeckapkacHbie, HAMOTaHHbIE
nposoaoM nuametrpom 0,7—1,0 MM Ha ornpaBKe TMaMeTpoM 7 MM U
MMEIOT 110 4 BUTKA C OTBOJOM OT OHOTO BUTKA (3+1).

2.17. MnHnaTIOpHbIA CpeaAHEeBOJIHOBbIN
nepeparyvk C amnanTyaHoum moaynaumen

Cxema AM nepenaruuka (puc. 2.17) Ha OBYX TpaH3UCTOPAX
MO3BOJISIET CO3/1aTh MPOCTON MepefaTYK [UIsl SKCIIEPUMEHTOB C
panuoMukpodoHom. Paboumii nuamnazoH 4acToT mNeperaTydka
cocranisgeT 500—1500 kI'u. Ero 10cToMHCTBOM SIBJISIETCSI TO, UTO
AMana3oH CpPelHUX BOJIH, B KOTOPOM OH paboTaeT, B HacTosiee
BpeMsi mpakThuiecku nycrt [52].

B ommune or VKB nuanasona 88—108 MI'n, rae B roponax
ceifuac «s10JI0Ky Herjie yrnacTb» OT CUTHAJOB MOIIHBIX BelllaTesb-
HbIX craHuui. [103TOMy HajbHOCTH pacpOCTpaHEHHUs, KaueCTBO
CHI'HaJla MOXHO CIOKOWHO OLIEHUTb 0€3 ONaceHus, YTO CUTHAI
Oyzer 3a0UT MOLIHON MOMEXOH, Ha KOTOPYIO CUCTeMa aBTOINO.-
crpoiiku YKB npuemMHuka tak 1 HOpOBUT MOACTPOUTBCSL.

B kaudecTBe mpueMHMKa MOXHO MCIOJIb30BaTh JIIOOOW — OT
JIAMITOBO#A pasinoiibl 10 HM(PPOBOro TIOHEPA, UMEIOUINIA 1UANa30H
cpennux BojH (CB i MW).
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Puc. 2.17. Cxema MUHMaTIOpPHOro cpeaHeBosIHoBoro AM nepeaarydnka

Ha tpansucrope VT1 BeinosiHeH Kinaccuyeckuii YHY ¢ o6mum
SMUTTEPOM, KOTOPBIH yCHJIMBAET CUTHAJ 2JEKTPETHOrO MUKPO-
(ona BM1. Yepes peryasarop rinyOMHbI MOAYJISILIUYA HA PE3UCTOPE
R7 curnan nocrynaer Ha 6a3y aBroreHepatopa VT2, BbIIIOIHEH-
HOTO MO cxeMme ¢ o0mieli 6a3oi.

st curHanos 3BYKOBOI 4yacToThl VT2 BKJIIOYEH MO cXeMme C
O0IIMM KOJUIEKTOPOM, TOK 3BYKOBOM 4YacTOTBHl yepe3 Hero Ipo-
nopuuoHaieH seanunHe BxoqHoro HY curnana. Konnencarop C5
3azemuisieT 6a3y Tpansucropa VT2 1o BBICOKOH 4acToTe, KOHAEH-
catop C7 obecrieunBaer 0OpaTHYIO CBA3b MJIs1 pabOThl aBTOreHe-
paropa.

Karymika L1 moxet O6bITh 11000, B TOM YKCIIe U CTAHJAPTHBIM
npoccesieM. B kauectBe aHTeHHbl WAL mcnosb3yercs: U30I1po-
BaHHBII TPOBOJ BO3MOXHO Oosblueit nauHbl. Ecau L1 BeimonHuTh
Ha (eppuTOBOM CTepXHe (HarpuMep, IMaMeTpoM 8 MM JJIMHOM
100 mm marautHO¥ npoHuitaemocthio 600HH, kak marHutHyio
AQHTEHHY CPEeIHEBOJHOBOIO IMPHEMHHUKA), TO Takas aHTeHHa, B
OTJMYKE OT IJIMHHOIO MpoBoAa, Oyxer o01anaTh BHIPAXKEHHBIMU
HanpaBJeHHbIMA CBOMCTBAMMU.
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2.18. TenedoOHHbIN NepepaTYINK
C napassiesibHbIM NOAKJIIOYEHUEeM K JIMHUN

Koncrpykius [49] nemoHcTpupyeT BO3MOXHOCTh Mapasiiesb-
Horo nozakiaovyeHuss YM nepenatunka Ha 88—108 MI'n k Tene-
¢donHO# uHKu. K coxaneHuero, onyoJMKOBaHHAs B UCTOYHUKE
cxema HepaboTocrocobHa, U TpUBENEeHa, BUIMMO, TOJNBKO Kak
unes. Ha puc. 2.18 npencrasieH 1opaGoTaHHBIN AEHCTBYIONIUN
BapHUaHT.

Kaxk npasuio, Harpy3ka B JmHUM Oonee 1 MA, py NOJIOXXEHHON
tesneoHHOI TpyOKe, Hapymiaer padoty Tenedona. Cxema, mpuse-
IeHHas Ha puc. 2.18, o0xoaut 31y npobieMy 3a CYeT UCTIONIb30BaHUS
y3Jla aBTOMATUKY, BBIIIOJIHEHHOTO Ha TpaHaucropax VT1, VT2.

IIpu nonoxeHnHoi TeneoHHOI TPyOKe YCTPOICTBO HE AKTUBHO
u notped:sier Tok MeHee 0,5 MA (3aBUCHUT OT BEIMYMH PE3UCTOPOB
R1, R2 u crabunmutpona VDS). [Ipu ymeHbllIeHUN HANIPSIKEHUS B
JIMHUY BCJIECTBUE MOIHATHS TPYOKH, aBTOMATHKA BKJIIOYAET BbICO-
KOYaCTOTHBI IepeAaTyrK, BbIIOJHEHHBbII Ha TpaH3ucrope VT3.

B sTOM ciy4ae ycTpoiCTBO, maxe MOTpeOJIsis 3aMeTHBI TOK
(6onee 3 MA), He HapymaeT paboTel JMHUU. Benp TOK B JMHUM
IIpU MOAHATON TPyOKe nMeeT BeJnyrHy okoso 40 MA.

YT0o06b! He OAOMpPaATh MOJSIPHOCT MOAKJIIOYEHUS YCTPOICTBA,
BXOJHO€ HaIPSKEHUE BBIIPSAMISIETCS MOCTOBBIM BBIIIPSIMUTENIEM
Ha guomax VD1—VD4. Yepes memurens R1, R2 u nocnenosa-
TEJIbHO BKJIIOYEHHBIH crabwmtpoH VDS mocrosiHHOe Hampsixe-
HUe JIMHUY MOCTyIaeT Ha TPaH3UCTOPHBIN Koy VT1.

R5 22«

T

R1 Iﬁﬂ4 IﬁR7 WA1
== L1 c6

47k ; 47k C2 0,22mKk 47« |ca

VT 1000
KTS03E | VT2 VT3 -
VD5 KT503 KT368 c7

VD1-VD4

[+

L c1 []re _L.c3 _xcs
T 47wkl 1007 1000[ 7 4..30

Puc. 2.18. Cxema Tenne¢poHHOIro nepenardvka ¢ napasiiesibHbIM rnogKI0HeHUeM
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IToncTpoeunsiM pe3rctopoM R2 MoXHO HacTpamBaTh MOpoOr
BKJIIOYEHUs] NlepeJaTyuKa IIPU PasIdyHOM HAIpPSIKEHUU JIMHUM.
IIpu naHHOM THIIE CTAOMIUTPOHA C HANIPSDKEHUEM CTa0WIN3aLuu
24 B ycTpOICTBO MOXHO HACTPOUTD [UIs1 paOOTHI C JIMHKWEH HampsI-
kenuem 40—60 B.

Jlns pacmpeHus [uana3oHa HacTpoek (B CTOpOHY Oosiee HU3-
KOTO HAmpsKeHMs1) MOXHO B3s5IThb CTAaOMIUTPOH ¢ Oosiee HU3KUM
HanpspKeHueM crabuimsaru (Harpumep, Ha 9 B wim 12 B). Kimou
VT2 HenocpeAcTBEHHO BKJIIOYAET BBICOKOYACTOTHBIN IepeaTunK
VT3. Uenouka R4, C1 dopmupyer 3anepxkky Oosnee ceKyHIbpl Ha
BKJIIOUYEHUS] YCTPOMCTBA ISl IPeOTBpALleH!s] BKIIOYEeHUs riepe-
JaT4yvKa IpU 3BOHKOBOM HAIPsDKEHUHU (TTepeMeHHOe HampsiKeHue
ammummrygoi 100—200 B 25 T'm).

BricoKOUacTOTHBI NepenaTyvK BBIIOJIHEH MO cXeMe ¢ oOriei
6a30li ¥ BKJIIOYAETCSl 3aMbIKAHMEM €ro SMUTTEpa Ha 3eMJII0 4Yepe3
ko4 VT2, MorHocTs nepeaaTyrka 3aBUCUT OT BeJIMYUHBI Pe3UcTopa
RS (orpannuenue Toka), a Takxxe ot BeJmunHel R7 (cMmerneHue).

BennuuHbl 3TUX PE3UCTOPOB He ClelyeT AesaThb CIUIIKOM
MaJIbIMU (C LeJIbIO YBEIUYEeHNUs] MOIIHOCTH), 3TO MOXET MPUBECTH
K YMEHbILIEHUIO ITPOMKOCTH 3ByKa B TpyOke. HacToTHast Moy~
uys IepefaTyuka IMPOUCXOIUT MU3MEHEHHEM €ro HarlpsiKeHus
MUTAHUS 3BYKOBBIM HAMPSKEHUEM JIMHUM yepe3 KoHaeHcarop C2.
IIpu nocraTo4HOI TPOMKOCTHU 3BYKa B JIMHUM WM Ka4€CTBEHHOM
MIPUEMHUKE 3TOT KOHAEHCATOP MOXXHO UCKJIOUUTb.

Tpanzucrop VT1 xenatespbHO B3sITh JOCTATOYHO BBICOKOBOJIBT-
HbIM (c HanpspkeHneM Uka He MeHee 60 B), VT3 — BricokouacToT-
HbIIi ¢ paboueil yacrortoii He MeHee 300 MI'u, VT2 — mo6oii n-p-n.
beckapkacnas karymka L1 comepxut 3 BUTKa MEIHOrO IIPOBOAA
JraMetpoM 0,7 MM 1 HaMaTbIBAaeTCS Ha OIIpaBKe AuameTpoMm 12 Mm.



MNABA 3

NMPOBOAHBLIE U BECNMPOBOAHBIE
CPEAOCTBA CBA3U: CXEMOTEXHUKA,
CbEM UHDOOPMALIUN,
3SALLUTA KAHAJ10B CBHA3U

I'nasa codepsxum yHuKanvHyro no0bopKy pa3nu4HbLx
Cnocoboe ceema u nepedaUu 36yK08oll URPOpMayul.
Paccmompennt paznoobpasnsie no0xoovl u cxeMoOmexHu4ecKue
peuierus no 3auume UHQOPMAauuLL, Hanpumep,

CXeMy MACKUPOBAHUS PeHUL UMNYIbCHbIMU NOMEXAMU
UL UPPaAmop meleqhpOHHbIX COOOULeHUI.

Hnmepecho ucnonvzosanue snekmpocemu
U meeq)OHHOLL TUHUU 0N nepedayl pe4l,
a maksxe ycmpoicmea 0ns npuodanus 60avuuell
DYHKUUOHATLHOCU NPOBOOHOLL MeAeHOHHOIL CEA3U.
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3.1. HY komnnekc ¢c nepepavyen 3sykKa
no ABYXMNPOBOAHOW NINHUMN

OnucaHHBI KOMIUIEKC COCTOUT U3 MepeJaTYHKa  IPHEeMHHUKA.
ITo ycrpoiicTBy ¥ mpuHLUIY NEHCTBUSI OH aHAJOTMYEH Iepero-
BOPHBIM YCTPOWCTBaM, MNEpPeNalollUM 3BYK [0 3JIEKTPUYECKOMH
cetu 220 B. B oTnune ot HUX, KOMILIEKC IepeaeT 3ByK M0 ABYX-
IIPOBOHOI (>Kes1aTeabHO BUTOM ) WM 1O TeJe(OHHOI JMHUKI. DTO
MO3BOJISIET UCIOJb30BaTh OYEHb MAJIEHbKYIO MOIIHOCTb CUTHaJIa
U1 nepenadu. biaaronaps atomy:

¢ OTCYTCTBYET PaJlMOM3Iy4YeHNEe CUTHAIA;

¢ 3BYK He 3arpsi3HeH MMITYJIbCHBIMU TIOME€XaMHU, IPUCYTCTBYIO-

LIVMU B 3JIEKTPUYECKOM CEeTHU.

CurnHan nepefaTyuka He MellaeT HOPMaJIbHOMY (DYHKIIMOHU-
poOBaHHUIO TeJeOHHON CBSI3M U HE MOXKET ObITh MpOCyIlaH 0e3
cnenanbHoro npueMHuka. Ilepenaya Bemercst Ha vyacrore 30—
60 xI'1] ¢ y3KOIMOIOCHO YaCTOTHOM MOAYJIALIUEH.

PaccmoTpum nepenaruuk. [Tlepenaruuk komriekca (puc. 3.1, a)
cobpan Ha tmbposoit KMOIT mukpocxeme K561JIH2, mects
MHBEPTOPOB KOTOPO UCIIOJIB3YIOTCS B KAY€CTBE UHBEPTUPYIOILIUX
OYV. Curnan ¢ mukpodona BM1 ycuimBaercss UHBEpTUPYIOIIUM
yemureneMm Ha DD1.1. Pesuctop R1 onpenensier BeanuuHy ycu-
JIEHUs U 3aaeT JIMHEHHBIA pexXuM paboTbl UHBEPTOpPaA, KOHIEHCa-
top C2 npendarcrByet npocaunsanuio BY curnana Ha ycuinuresb
Y MUKPO(QOH.

3apaomuii  reHepaTop coOpaH Ha Tpex MHBEpPTOpax
DD1.2—DD1.4 Ha ocHoBe uHTerparopa u tpurrepa IlImwurra.
Heunseprupyrommii tpurrep IlImurra coOpaH Ha >JeMeHTax
DD1.2, DD1.3, R3, R4. Bnement DD1.4 unBeptupyer curHai.
Ilenouka RS, C4 gBisercss MHTErpaTOpoM, KpOMe TOTO, PE3UCTOP
RS B o6patHoii cBsi3u uuBepropos DD1.2—DD1.4 nepeBonut ux
B JINHEWHBII pexXuM paboThL

Yacrota curHaja reHepatropa MOXeT NOACTPAauWBaTbCs IMOJ-
6opoMm pesucropa R5 w mpu HampsikeHuu nuiranusi cxemsl 3 B
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nomkHa coctaBiaTh 35—40 kI YactoTHast momynsiius reHe-
paTopa mosyyaercsi 6Jaromapsi U3MEHEHHUIO Mopora cpabaTbiBa-
Hus Tpurrepa IlIMutTa BO3AeicTBMEM 3BYKOBOIO CHUrHajlIa depes
nernouky R2, C3.

C BbIXOJla reHepaTopa CUrHaj MOCTyIaeT Ha UHBEPTUPYIOLIMA
OydepHbIii Kackaj, BBIIOJHEHHBI Ha amemenTax DD1.5, DD1.6,
BKJIIOUEHHBIX MapajlieJIbHO Ui YBEJIMYEHMS] HAarpy304HON CIO-
cobHoctu. Beixomwl anemenToB DD1.5, DD1.6 nmonkiodeHbl K
JuHUM yepe3 pesuctop R7 nns mpemoTrBpalieHusi neperpysku
repefaTyrMka CONpOTUBIEHUEM JIMHUU, Pa3/ieuTe/bHble KOHIEeH-
catopsl C6, C7 u nByxnonsipHelii crabunutpon VD3, VD4, koro-
pBIii TIpefoTBpallaeT Bo30yXAeHWe CXeMbl Ha 3BYKOBBIX 4acToO-
Tax IMpPU 3HAYUTEIBHOM YMEHbIIEHUW HaIpsKeHUs MUTaHUS.
CrabwmtpoH VD1 3ammmaer mukpocxemy DD1 ot umnysnibcHbIX
roMex B JIMHWH, MPeIoTBpaIlaeT BOZHUKHOBEHUE «TPUTTEPHOTO
apdexTar.

®opmMupoBaTesieM HallpsiKeHUsl TUTAHUSI CXeMbl pu paboTte OT
tenedoHHol mMHUKM HanpsixkeHueM 60 B cayxat anementer VD2,
C5, R7, koTopble 00ecreynBaioT cXxeMy HarpsiKeHUeM MMUTAHUS
2,5—3,5 B npu toke Harpy3ku okojo 0,5 MA. DTu 21eMeHTHl U
crabumutponsl VD3, VD4 MOXHO UCKIIIOUUTD IpU PabOTE CXEMBI
OT TPEXBOJIBTOBOIO 2JIeMEeHTa MUTaHUsI Ha YMCTOM JTMHUU.

Hanpsixenne nmuTtaHusi cxeMbl OKOJIO TPEX BOJIbT BHIOPaHO U3
coobpaxkenuit skoHomuyHocT (KMOII a7nemeHTs! B JMHEN-
HOM pexXuMe MOTPeOJISIIOT MEHbLIYI0 MOLIHOCTh IPU MEHbIIEeM
MUTAIONIeM HamlpsoKeHuM) U Uit 6osnee 3¢ (eKTUBHOro ocymiect-
BJIGHUsI YAaCTOTHOW MONYJISIMK TeHepatopa (MpU yMEHbIIEHU!
HaIpsKeHUsl MUTAHUS YBEJIMUMBAETCsl BBIXOAHOE COMPOTUBIICHME
MHBEPTOPOB). B 1e/151X TPOCTOTHI M SKOHOMUYHOCTHU MepefaTynK
He uMeeT crabuiau3aTopa HampsoKeHus NuTaHud. Jacrora ero
repenayu MoxeT HaxoauTbesl B nuanazoHe 30—60 kI'u B 3aBu-
CUMOCTH OT BEeJIMYMHBI HATPsKEHUsl NMUTaHUs. YPOBEHb CUTHaJIa
B JIMHUM HEMOCPEICTBEHHO Y nepeaaryuka He npesbimaet 0,5 B,
YTO MOXET CPaBHUTHCS C TUMPOBOIi MOMEXOl OT dhakca Uin KOM-
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nelotepa. IlpueM curHana nepemaTyuka OCYIIECTBISETCS IIPU
HACTpOViKe NMpUEeMHUKA Ha ero 4acrory. Mcroib3ys B KOHCTPYK-
umy nepenatynka Mukpocxemy K564JIH2, pe3uctopsl U KOHIEH-
caTophl [UISl MIOBEPXHOCTHOTO MOHTAaXa, MOXHO MOJIY4WUTb HeEii-
CTBUTEJIbHO MUHUATIOPHOE YCTPOICTBO.

Paccmorpum mnpuemuuk. IIpuemMHMK, NpUHHMMAaKONMHA y3KO-
nonocHylo UM B mmamazone uyactot 30—100 kI (puc. 3.1, 6),
B OCHOBHOM BbIIIOJIHEH Ha Mukpocxeme K174YP7 B tunosom
BKJIIOUeHUU. Mukpocxema n300paxeHa B BHUIE IBYX 3JIEMEHTOB
DA2.1, DA2.2, tak kKak DA2.2 saBasgercst He3aBucuMbiM OY B
cocTaBe MUKPOCXEMBI U I yI00CTBa YTE€HUs1 CXeMbl OH U300pa-
>KeH OTAesbHO. [t puiIbTpauyy U yCUIeHUs] BXOJHOIO CUTHaja
CIyXUT MMKpOcXema ABOMHOro OamaHcHoro cmecurenss DAL,
BKJIIOUeHHas aud@epeHralbHbIM YCUIUTENEM C PEryJupyeMbIM
ko3dpuurernToM ycuienus. [loncrpoiika ycuiieHus: ocylecTBs-
ercst pesuctopoM R3, KOTOpBI M3MEHsET cMelleHrue OJHOro U3
JBYX BCTPEYHO BKJIIOYEHHBIX 1M PEPEHINANBHBIX YCUINTENEH.

Karymku ¢punprpos L1, L3, KoHTyp yactoTHOro serekropa LS,
KaTywKy cBsA3u L2, L4 BeirosHeHbl HA OCHOBE TPOWHOrO (heppo-
BapUOMeTpa OT CTapbIX COBETCKUX aBTOMOOUJIbHBIX TPUEMHUKOB
tuia AM 302, beutnna 207, A 64 u 1. 1.

Takoe penienue, Npexe BCEro, MO3BOJISAET MOTY4YUTh OO0JIbILION
AVana3oH IepecTpoiKM MpHUEeMHUKa IO 4acTOTe M JOCTaTOYHO
BBICOKYIO U30UpaTEIbHOCTD.

C Beixona 10 yactoTHOro AeTekTopa MUKpocxeMbl DA2 curnan
[OCTyNaeT Ha HEMHBEPTUPYIOLIUN YCHJIUTENIb HU3KOH 4acTOTBhI,
BBINOJIHEeHHbIN Ha DA2.2, 1 Ha sMuUTTepHbII oBTOpUTEb HA VT1
C BBIXO/Ia KOTOPOI'O CHUMAETCS CUTHAJI U1 [T01a41 Ha MUKPOQOH-
HbI BXOJI 3aIKCBIBAIOLIEr0 YCTPOICTBA.

ITocne YHY na DA2.2 Takxe BKJIIOYEH NOBTOpUTENb Ha VT2,
K BBIXOy KOTOPOrO MOXHO IOAKJIIOYUTb TOJIOBHBIE Tese(OHbI
WIN JIMHEHHBI BXOA BHeEIIHero ycrpoiictea. OOuee nuraHue
YCTPOMCTBO MOJIyYaeT OT HHTErpaJIbHOrO cTadbuin3aTopa Ha DA3.
Muxkpocxema DA1 nuraercs yepe3 puibTpyomyio 1enodky R4,
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C4, mukpocxema DA2 — yepe3 napameTpuyecKkuii cTabuiansaTop
Ha R§, VD1.

Karymku L1, L3 oguHakoBble U MMEIOT JUana3oH U3MeHe-
HUSI UHAYKTUBHOCTU opueHTUupoBovyHO 0,2—4 MmI'H, BeqnumnHa
MHIYKTUBHOCTU KaTymiku L5 BuerBepo Menbuie. Karymkun
cesa3u L2, L4 umerot o 50 ButkoB nposozna nuamerpom 0,1 mm u
HaMOTAaHBI TIOBEPX CBOMX KOHTYPHBIX Karymek. Mexny L2 u L1
KeJIaTeIbHO MPOJIOXUTh TOHKUH c10oi nzonasunnu. @akTU4YecKH,
L1 u L3 nHaMoTaHbl Ha BCIO JUIMHY KapKaca KOHTypa B ABa CJIOs
nposogom auamerpoM 0,1 mm, L5 — B onuH cioii Tem xe npo-
BOZIOM.

CorracoBaHHOCTb IEPECTPOMKHU KaTyIIEeK JOCTUraeTcsl Hayallb-
HOIi yCTaHOBKO MOJIOKEHUS! (PeppUTOBBIX CepPIEeYHUKOB OTHOCH-
TeJbHO KapKacoB KaTylleK I10 BeJWYMHE MaKCHUMAaJIbHOIO YCH-
JeHus curHana (MoxXHO u3Meputh Ha L4) u uucrore 3ByKa (mis
LS5). IloncTpoliky mosoXeHus: CepAeYyHHMKOB Jydyllle MPOBOAUTDH
B cepelliHe Iuana3oHa. B mpumeHeHHOM BapuoOMeTpe BO3MOX-
HOCTb MOATOHKU IOJIOXKEHUS CepIeYHUKOB OblIa MPeayCMOTPEeHa
KOHCTPYKTUBHO.

Hacrpoiiky ypoBHs1 ycuieHusi pesucropom R3 pocratouno
BBIIOJIHUTh OJMH Pa3 MO CTaOWJIbHOI paboTe NpUeMHHUKA MpU
pasauyHoOi [uiMHe JuHUM. [Ipy mpaBUIBHOM H3rOTOBJIEHUM U
MMHHUMYME HAacCTPOEK KOMILIEKC oOecreuynBaeT OTIMYHOE Kaye-
CTBO Iepeiayy 3ByKa Ha paccTosiHuM 10 1 KM 1o nape B KaOeue,
Xopolee KayecTBO Ha PacCTOSIHUU 10 4 KM U YAOBJIETBOPUTEIIb-
HOE Ka4yeCTBO Ha PAacCTOSIHUU A0 8 KM MO KabeJo.

3.2. NeperoBopHoOe YCTPOMCTBO
Nno 3JIeKTPUYECKOn cetun

ITeperosopHoe YCTPOMCTBO MO  3JIEKTPUYECKO  ceTu
(puc. 3.2) — 5TO, CKOpee BCEro, YCTPOMCTBO MPOMBILUIEHHOIO
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U3rOTOBJIEHUS], HO UMeeT OYeHb KOMIIAKTHYIO CXeMy Ha HOCTYI-
HbIX 2seMeHTax [35]. YcrpoiictBo mwmraercsa ot TpaHcdopma-
TOPHOro 0JIOKa MUTaHUS, UMeeT 0OpaTUMbIil TPakT, 00e MUKPO-
CXeMbl KOTOPOro paboTaloT KaK Ha IpHUeM, TaK U Ha mepenavy.
Huuamuueckast ronoBka BA1 ucnonHsieT posib MUKpodoOHa npu
nepenadye. OCHOBOIi ITpueMorniepeaTyiKa siBjIseTcsl MUKpocxeMa
(dazosoii aBronoxacrporiku yactorsl DA1. Knonka S1 nepexio-
YyaeT yCTPOMCTBO € IIpUeMa Ha repejiady, KHOMKa S2 CIIy>KUT IS
repenayyd TOHOBOH IOCBUIKM BbI30BA.

YcrpoilcTBO MOXET OBbITh JIETKO TPAHC(POPMUPOBAHO B OTIAENb-
HBIIf TPUEMHUK WM OTAEJIbHBIN NepeJaTuyrK, YTO YIPOCTUT CXeMY
U YMEHBUIWT pa3Mepbl KOHCTPYKLIMU. B pexume npuemMHHMKa
YCTPOICTBO MOXET MPUHUMATD JIIOOble HU3KOYACTOTHBIE U3JTyde-
Hys YM nepenaTuukoB IIPU COOTBETCTBYIOLIEH HACTPOMKE KOHTY-
pos L4, L5 u mukpocxemsl DA1 pesucropom R16.

st 6onee ctabuiibHOI paboThI yeTporicTBa Mukpocxemy YHY
DAZ2 xenarenbHo 3aMmeHUTb X0Ts1 Ob1 Ha K174YH7 (B cooTBETCTBY-
Io11eM BKIoyeHnn ). M3-3a rpoMo31Koii cxeMbl BXOTHOTO (uibTpa
MIPYMEMHUKA U BBIXOJHOTO (pribTpa MepenaTynka, a Takxke Hesic-
HOCTEIl 1I0 HAMOTOYHBIM JaHHBIM U KOHCTPYKLIMM KOHTYPOB OpH-
TMHAJIbHOM CXeMBbl, B JaHHOI KOHCTPYKLIMY BXOIHBIE LIeIU [IPAEM-
HUKa TaKXe CAeJIaHbl 00paTUMBIMMU.

Yucao HaMOTOYHBIX 3JE€MEHTOB COKPATWIOCh IO IBYX, MpU-
MEHEH BCero OJVH BbICOKOBOJIbTHBIN KOHAeHcaTtop. KackomHblit
YCWINTENb BBICOKOH 4acToThl Ha TpaH3ucropax VT1, VT2 umeer
OosnbIIoi KO3(GULIMEHT yCWIeHHUs], XOpOIUYI0 Pa3BsSI3Ky «BXOI-
BBIXO[» M HE CAMOBO30YXIaeTcs.

Karymku L3, L4 namoransl Ha o0OuieM OpOHEBOM WM KOJIb-
LeBoM cepiaeyHuke npoHunaemocteio 100—600. st HanexxHou
IEKTPOU3ONIALMN KaTyluka 1.3 HaMOTaHa MOHTaXXKHBIM HU30JIMPO-
BaHHBbIM IIPOBOIOM U COIEPKUT MATYIO YacTb BUTKOB OT 4YUCIA
ButkoB L4. Karymku L4 u LS (L5 Ha TakoM Xe cepreyHUKe)
HUMEIOT OJMHAKOBOE KOJMYECTBO BUTKOB, U OHO HE JOJKHO OBbITH
MmenbLe 50.
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3.3. Nepepatuuk no cetn 220 B
C aKyCTOMNYyCKOM

HoBonbHO wnHTepecHbli YM HU3KOYACTOTHBINA IeperaTyuk
1Ll CBSI3U I10 3JIEKTPUYECKON CeTH NpecTaBiieH Ha puc. 3.3 [37].
YcerpoiictBo nuraercs oT TpaHC(POPMATOPHOrO CTaOMIM3UPOBAH-
HOro 0JI0Ka MUTaHUs C BBIXOAHBIM HanpsukeHueM 9 B u cHabxeHo
aKyCTOMyCKOM. 3BYKOBO# curHayn mukpodona BM1, ycuneHHbii
nByxkackagHeiM YHY Ha Tpansucropax VT1, VT2, nocrynaer Ha
Bapukan VD3, Moaynupyoimmii 4acToTy 3afaroliero reieparopa,
1 Ha JeTekTop akycronycka VD1, VD2.

| S | S
BT ™" Lc7 R13
I R3 22¢ [|R6 IWMK 100
10k 10k DD1.2 DD1.4
C3 R5 C6
0,22MK 1M 1MK +9B
I:Im 4
10k
,_| VD2 Crtab. 6nok
ci Ka522 47MK nuTaHus
0,22mK VT
KT3102 /1y
4F)BM1
KT3103
_ c13
ca 0,01mk
630B
H 0,1mK } -
R7
| 32l 35
TP1 °
R9  K561J1A7
10K DD1.1
1M -
— 0,1mk
| S
KT503E
C10
220 c12
- T 220
VD3 == Cc9 | L1 _LC11
KB104ZS 100* TMIMH 1300
ST
~220B

Puc. 3.3. lMpuHunnuansHas cxema nepenardvka
2m cBsi3u o anekTpoceTn 220 B
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Bonpmoii koadduurent ycwienus no HY HeobxonumM, B nep-
BYIO O4epelb, [IJIsl aKyCTOMYCKa, MOPOT 4yBCTBUTEIBHOCTH KOTO-
poro perynupyetcsi pesuctopom R12. Yposenr UM mopynsiuuu
YCTaHABJIMBAETCS TMOACTPOEYHBIM pe3uctopoM R7. TToporossrii
3J1eMeHT akycronycka BbinojgHeH Ha 1ByX KMOII mHBepropax
DD1.1, DD1.2, a Ha npyrux AByX UHBEPTOpaX BBIIOJIHEH yIIpaas-
nsiemblit 3anaommii LC reneparop.

IIpumenenne LC KOHTypa B HM3KOYACTOTHOW cxeme [aer
XOpOILIYIO CTaOMJIBHOCTh YacTOThI mepenaTyvka. Ho Ha HU3KHUX
yacrorax (okoso 100 xI'x B 1aHHOM cilyyae) JOBOJIBHO TPYAHO C
TTOMOIIBIO BapUKaIia «packavyarb» KOHTYP IO TpeOyeMoro ypoBHS
MOIYJISLUU. 151 3TOro NPUXOAUTCS CUJIBHO YBEJIUYMBATh UHIYK-
TUBHOCTb KOHTYpa.

C BbIXOZ1a 3aJA1011IeT0 reHepaTopa CUrHaJl NOCTyaeT Ha BbIXO/-
HOI Kackaz Ha TpaH3ucrope VT3. Tpansucrop HarpyxeH Ha BU
tpancdopmaTtop TP1, kotopslii nepenaer BU curnan B 3/1eKTpu-
YECKYIO CeTb.

Karymka L1 3anatoiiero renepaTopa HaMOTaHa Ha OPOHEBOM
(epputoBom cepaeunuke tuna Cb-18 unum momoOHOM, MarHuUT-
Hoii npoHunaemocteio 2000HH ¢ ¢eppuToBeIM MoncTpoeyHbIM
CeprevyHUKoM, yuciao BUTKOB — 50. Inst yacToThl mepepaTyuMka
100 xI'm ee mHaykTMBHOCTH coctaBuT 7 MI'H. Tpancdopmarop
TP1 HamoTaH Ha J000OM (EPPUTOBOM KOJBLIEBOM CEepAEYHUKE
nuamerpoMm 12—20 mm nponunaemoctsio 1000—3000. O6moTka
1 comepxur 50 BuTKOB MenHoro mnposoga auamerpom 0,1 mm,
0o6moTkM 2 1 3 — 1o 10 BUTKOB MOHTaXXHOTO M30JMPOBAHHOTO
nposona. Konnencarop C15 nomkeH ObITh mogo0paH 10 MakcCu-
MaJIbHOTO IIEPEMEHHOr0 HalpsKeHus Ha KoJulekrope V3.
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3.4. TenedoHHbIN peTpaHcnaTop ¢ HM
Ha OAHOM TPAH3UCTOPE U UCNOJIb30OBaHUEM
JINHNU B Ka4eCTBE aHTEHHbI

OtoT perpaHcasTop paboraer B aumanazoHe 65—108 MI'n u
obecrieunBaeT JajnbHOCTD nepenaun 10 200 M (puc. 3.4, a). B ka-
YecTBE aHTEHHBI MCTIOb30BaH OTPE30K MpoBoaa minHou 90 cm.

Yacrora 3anaroiiero reHepatopa Ha tpansuctope VT1 Ttumna
KT315 onpenensiercss napamerpamu Kontypa L1, C3. Ipoccenn
Apl u dp2 pasgensor BU nu HY cocrasisomue curhana. B
KayecTBe aHTEHHBI MCIIOJIb3YeTCs] MOXHO HCIIOJIb30BaTh U CaMy
JUHHUIO cBsI3U. B atoMm ciyuyae konzencarop C2 uckiovaercs, a
YCTPOICTBO MOAKJIIOYAETCA K JIMHUY, KaK II0Ka3aHo Ha puc. 3.4, 0.
Karymka L1 Hamorana Ha kopmyce KoHneHcaropa C3 u comep-
xut 4 ButKa nposoza [19B 0,5 mm. [Ipoccenu m00ble, THAYKTUB-
HocTbio 50—100 MKIH.

ITonpo6Hoe onucanue 3TOH cxembl IpUBeneHO B [1].

WA1
A Bl X o
R1 C2J_
10

ﬂ,p2 1K

N
| %]

VD1 KC191
KU407

C7A

10 | Puc. 3.4. TenepoHHbiti peTpaHcasTop ¢ YM
6 Ha OIHOM TPaH3UCTOPE U UCI0Ib30BaHNEM JINHUN
c8 VT1 B Ka4€CTBE aHTEHHbI:
10 C4 a — NpuHUUNuaabHasi cxema peTpaHcasTopa
B C 4acTOTHOU Moaynsauneri; 6 — cxema BKITIOHEHUSs

JINHUW CBSI31 B KAYKCTBE a@HTEHHbI
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3.5. TenedOHHbIN peTpaHCAaTOp
Ha MOI-TpaH3ucTope
C A,0MNOJIHUTENbHBIM YCUJIUTENEM

Ha pue. 3.5 npencrasiena cxema TtenedponHoro YKB
YM-perpanciaaropa Ha MOII-tpansucrope. g yBenuyeHus
YYBCTBUTEJIBHOCTU B cxeMy BBefeH ycuiautear HY nHa Tpansu-
crope T1. Pesucrop R1 — perynsarop rpoMKocTH.

IIpu uysctBuTenbHocT YKB panunonpuemuuka 10 MxkB nasb-
HOCTb JeiicTBus peTpaHciasasTopa — okosio 200 m. IMogkmoyenue
naHHbplx YKB UM-peTpaHCISITOpOB IIPOM3BOAUTCS B Pa3phlB
Tese()OHHOM JIMHUM, OHA K€ UCIOJb3YeTCsl B KaueCTBe aHTEHHBI.
Karymka L2 — GeckapkacHasi, UMe€T BHyTPEHHUI JuamMeTp 6 MM,
HamoTaHa nposozoM I19B 0,8 MM, xenaTesbHO nocepedpeHHbIM,
conepxut 3+1 Butka. Jpoccean L1—L3 npumeHeHbl TOTOBBIE,
MHAYKTUBHOCTHIO 60—100 MKI'H.

Hacrpoiika. smenenuem BeanuuHbl pesucropa R2 cienyer
YCTAaHOBUTb HAIIPsDKEHKE Ha KoJIeKTope TpaHsucropa T'1 paBHbIM
MOJIOBUHE HAIPSDKEHUs MUTAHUs. YBEeJIUYeHUue CONpPOTUBIIEHUs B
KoJulekTope TpaH3ucropa T1 BezeT K yBennueHuro Ko3pohuim-
eHTa ycwieHus Kackana. OqHaKo, He PEKOMEHAYeTCsl YMEeHbIATh
KOJUIEKTOPHBIN TOK MeHee 0,5 MA, T. e. ycraHaBiuBath R3 Gosee
10—15 xOm.

/11% c2| 1

KC162A 47H I KM305X
L1 C3 10

R3
3,9«

R2 470k*

Puc. 3.5. Cxema tenepoHHoro petpaHcasaTopa Ha MOIl-TpaH3ncTope
C [OMOJIHUTEIIbHBIM YCUINTENEM
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IIpu oTcyTCTBMM reHepaluy HYXHO MOACTPOUTH (Tono0parts,
HauuHas1, HaripumMep, ¢ 500 Om) pesuctop R4, He npesbiias nomy-
CTUMOTO IpefeJia MAKCUMaJIbHOIO TOKa TpaH3ucropa T2, paBHoro
15 MA. Ilpuyem onTHMAaJbHBIA TOK CTOKA IOJKEH COCTaBJIATH
12—14 MA. I1pu 3TOM TOKE 0OecrieunBaeTcss MAaKCUMaJIbHAST MOLL-
HOCTb U3JIy4eHHUs], 1aJbHOCTb Nlepeadu, CTa0MIbHOCTb YaCTOThI U
MUHUMaJILHOE BJIMSIHUE AHTEHHBI.

Ilpu ymenbmenun toka croka MOII-Tpansucropa nosbliua-
€TCsl 9KOHOMUYHOCTb CXEMBbl, HO YXyAILIAIOTCs IepedyucCIeHHble
napamerpsl. He pekomeHnayercss yMmMeHbIIAaTb TOK CTOKa MeEHee
5 MA, nHave py NOJKJII0OYEHNH MepeJalonieil aHTeHHbl BO3MOXEH
He TOJIbKO 3HAYUTEJIbHBII YXOI 4acTOThI, HO JaXe CPbIB TeHepa-
uuu. YacroTa reHepalluy yCTaHABJIMBAETCSl KaK KOHIEHCATOPOM
C4, tak u cxatueM WM pacrarupaHueM Katywku L2. s sToi
CXeMbl TaKXe He pPeKOMeHJAyeTCsl yBeJINYMBaTb €MKOCTb KOHIEH-
catopa C3.

BOra cxema npenocrasieHa paguomodureneM UAIVIH, 3a uto
emy Oouibli0€e cnacu0o.

3.6. TenedoHHbIN HM peTpaHcnaTop
cpepHen MOLWHOCTHU

ABTOrEHepaTop 3TOro pajropeTpaHcasaTopa cobpa mo ooby-
HOI1 IByXTaKTHOIi cxeme (puc. 3.6) Ha Tpansucropax VT1 u VT2
tuna KT315.

YacroTHast MOAYJISILIMS POUCXOAUT IIPU U3MEHEHUU HaMpsKe-
Hus Ha 0asax TpaHsucTopoB. Yacrora paguornepenaTydka onpe-
nensiercst KoHTypoM L1, CS. Ipoccens Ipl MOXHO UCHO/IB30BaTh
mob6oi, ¢ uHayKTUBHOCTBIO 50—100 MKI'H. KaTymka L1 Hamatsl-
BaeTcsl Ha Kopiyce KoHaeHcaTopa CS5 u comepkuT 4 BUTKA TPO-
Boma I[19B 0,5 mMm ¢ otBosoM ot cepeaunbl. Karymka L2 Hamo-
taHa nosepx L1 u umeer 2 Butka Toro xe rnposoga. CrabuiurpoH
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RZ[T] Gl WA1
100k 10k VT

1 c5
VD2 -

c2 | c3 | » 8-30 _gg
K191 T 100 T 100 T T Li3cL2

| S|
VD1
KL1407 RS VT2

R1 10k
680 I:I B
lc [1] R3 R6 c4
10 10 56 4700
, Tro o T

Puc. 3.6. Cxema tenepoHHoro YM petpaHcasiTopa cpeaHeri MOLHOCTA

N
%]

A

VD2 — mo6oii MmasiorabapuTHbIiA, C HalpsKeHUeM CTadMIn3aLuu
10—12 B.

[MonpobHoe onucanue 3T0M cxembl TpuBeaeHo B [1].

3.7. PagnomukpodoH-paguopeTpaHCaTop
C NUTaHNEM OT TeJ1IePOHHON INHUN

Kpome BblIENpUBEIEHHBIX KOHCTPYKLUN CYIIECTBYIOT KOM-
OMHMpOBaHHbIE PAJHOPETPAHCAATOPDI, KOTOPbIE MO3BOJISIOT MTPO-
CIlyLIMBAaThb HE TOJILKO CaM TeJle(OHHBIA pa3roBop, HO U pasro-
BOPBI B IIOMEILIEHNUH, [1e 3TOT PaguOpeTPaHCIATOP YCTaHOBJIEH,
npu4eM IpH MOJOXeHHOU TpyOke Tenedona. Hemocratok atux
YCTPOICTB — MaJjiasi MOLIHOCTb, T. K. OHU MUTAIOTCS OT TeJaedOH-
HOI JIMHUU U HEe MOTYT IOTpe0JIATh TOK Oosee 1 MA. Cxema Takoro
YCTPONCTBa NpeACcTaBjieHa Ha puc. 3.7.

Boeimpsimutenshbiii Mmoct K407 monkimovaeTcst napaiieiabHO
TeseoHHON JMHUKA. HanpsokeHue B JIMHUM NPU MOJOXEHHOMN
TpyOKe okojo 60 B. DTO HamnpsixeHue NpUKIagbiBaeTcs K OJIOKY
MUTaHWs, BBITIOJIHEHHOMY Ha anemeHTax DAL, R1, VT1, VT2.
Muxkpocxema DA1 tuna K2XK101 npencrasnsier coboii crabuimza-
TOp TOKa, paboTaroluii npu Hanpstkenusix 1,8—120 B.
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VT1
DA1 KT3102
R1 VT2
20k KT3107
ATC
VT2

C1+]
10,0mk T VT M1@_{

Puc. 3.7. Cxema paanopeTtpaHcsiTopa C nuTaHnem oT Tes1ePOHHON INHNMN

VT3 KT368

ITanenue HampspKeHUsl NMPU MPOTEKAHUU CTAaOMJIBHOTO TOKa
yepes3 HarpysKy BO BpeMms 3apsiia KoHaeHcaropa Cl orpaHu4yeHO
AHAJIOrOM HU3KOBOJIBTHOTO CTA0OMIMTPOHA Ha TpaH3ucTopax VT1,
VT2. Ilpu nonoxeHHO# TpyOKe TesnedoHa yCTPOUCTBO paboraer
KaK paJuOMUKPOQOH.

IIpu nogusaTumn Tpyoku TA He3HauuTeIbHOE U3MEHEHUE TOKa,
MPOTEKAIOUIero 4yepe3 Harpy3ky — paaiuOMHUKPOQOH, BBI3bIBAET
n3MeHeHre pabodeil Touku TpaHsucropa VI3 u, TeM caMbIM, OCy-
IECTBJISIET YaCTOTHYIO MOLYJISILIMIO PaIuOMUKpodoHa. 3a1atoImuit
reHepatop cobpan Ha TpaH3ucrope VT1 tunma KT368, pexum
paboTHI MO MOCTOSIHHOMY TOKY 3an1aetcsi pesuctopoM R1.

Yacrora KosnebaHMii 3a1aeTcsi KOHTYPOM B 0230BOi Lieny TpaH-
sucropa VT1. DroTr KOHTYp BKIIOUYaeT B ceds Karymky L1, KoH-
neHcarop C3 u eMKoCTh Lenu 6aza-amurrep Tpansucropa VT,
B KOJUIEKTOPHYIO LIellb KOTOPOrO BKJIIOYEH KOHTYp M3 KaTyLIKU
L2 u xongencaropos C6 u C7. Kongencarop C5 BKIJIIOYEH B Lielb
00paTHO CBSA3U U MO3BOJISIET PEryIMpOBaTh YPOBEHb BO30yXKIe-
HUs FeHepaTopa.

B aBrorenepatopax momoOHOro TUIA YacCTOTHAs MOMYJSLIUAS
MIPOU3BOAUTCS IyTeM U3MEHEeHUs! [IOTEHIIMAJIOB BbIBOJOB F'eHepH-
pyIoLIEero a1eMeHTa. B Hamewm citydae ynpasiisiolee HanpsoKeHue
NpUKIagbIBaeTcs K 06ase Tpansucropa VT1, nsMeHss TeM caMbIM
HarmpsikKeHue (eMKOCTb) Ha nepexozie 6aza-asMurTTep.
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N3meHeHune 3TOii €MKOCTU MPUBOIUT K MU3MEHEHUIO YacTOTHI
reHeparopa, 4eM u obecrieunBaeTcst yacToTHast MonyJsiius. [1pu
ucrniosnibzoBanun YKB mpueMHuka 3apy0exKHOro Mpou3BOICTBA
TpeOyemasi BeIMYMHA MAaKCUMAJIbHON JeBUALIMN HECYILEN YaCTOTBI
cocrasisger 75 kIl ¥ mosyyaeTcs NpyU U3MEHEHUM HAIpsIKeHUs!
3BYKOBOH 4acTOThl Ha Oa3e TpaH3ucropa B auanasone 10—100 mB.
MMeHHO O3TOMY B TaHHOI KOHCTPYKLIMM HE UCIIOJIb3YeTCS MOMY-
JMPYIOLINIA YCUIATENb 3BYKOBOM 4aCTOTHL.

Ilpu ncnonb3oBaHMU 3J1EKTPETHOrO MHUKPO(OHA C BCTPOEH-
HbIM YCWJIUTEJIEM, YPOBHS CUTHAJIA, CHUMAEMOro C €ro BbIXOZa,
OKa3bIBAeTCSl JOCTATOYHO ISl MOJIydyeHus TpedyeMol neBrualuu
yactoTel nepenatynka. Kongencatopom C7 B HeGosmblIUX TIpe-
Jesax MOXHO M3MEHATh 3HaueHue Hecylleil yactoTsl. CurHan B
aHTEHHY IoCTynaeTr 4epe3 KonaeHcarop C8, aHTEHHa U3rOTOB-
JieHa U3 KycKa MenHoro nposona aiuHoi 60—100 cm.

Katymku panuomukpodoHa GeckapkacHble, TMaMeTpoM 2,5 MM,
HaMOTaHbl BUTOK K BUTKY. Karymika L1 umeer 8 BUTKOB, KaTyIlKa
L2 — 6 ButkoB nposona I19B 0,3 mm. IIpu HacTpoiike ycrpoiictBa
J00MBAIOTCA MOJTYyYEHUSI MAKCUMAJIbHOTO CUTHAJIAa BBICOKOM YaCTOTBI,
n3MeHs1s1 nHAyKTUBHOCTY KaTyiek L1 u L.2. Hacrpoiikoii pesucropa
R1 nobusarorcst, 4ToObI TOK B TOUKE «A» ObUI paBeH 1,5 MA.

BOra cxema nonyumnacsk y MeHs (CembsiHa A. I1. — npum. ped.)
B IIpoLIECCe IKCIIEPUMEHTOB C PA3JIMYHBIMU CXEMaMHU «KY4YKOB».

3.8. YcTponcTteo
ANS BbICOKOYaCTOTHOro cbema
nHdopmauum c tenedoHHOro annapara

BonbIIMHCTBO BBIIIEONUCAHHBIX YCTPOUCTB OOBEAUHSIET TO
0OCTOSITENILCTBO, YTO TMOJTydyeHue MHPOpMaUUM UIET BO BpeMs
TeslepOHHOrO pasroBopa, T. €. TeaedoH B 3TO BpeMsl paboTaer.
A 4TO NMpOUCXONUT B MepepriBax, Korna TeaedoH He paboraer, a
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TenedoHHas Tpybka HaxonuTcs Ha ammapate? TenedonHas nemnb
pa3oMKHyTa, a MUKPOGOH OTKII04YeH. Onacatbcsi Bpoze Hevero.

Ho, x coxaseHuto, He NPenCTaBISIOT OOJBIION CIOXHOCTU
YCTPOWCTBA, MO3BOJISIONINE HUCIOIb30BaTh MUKPO(OH HEaKTWB-
HOro TtejieoHa IJIsl MPOCHYIUMBAHUS MOMEILIEHUs. DTO CTaHO-
BUTCSI BO3MOXHBIM [PU MCHOJb30BaHUU CIIELIMAIbHBIX METONIOB U
cxeM, MpenycMaTpuBaninux npuMenenne BU-konedbanuii.

CxeMma, peanusyomas 3TOT CHocoDd, NpeacTaBleHa Ha
puc. 3.8. B ocHOBY ee paOOThHl MOJOXEH NMPUHLIUAI MOAYJISLNAN
BY-konebaHuii 3ByKOBBIM CUTHAJIOM OT MUKpOdoOHa TenedoH-
Horo anmapara (TA). Ins BU-koneGanuii He sIBiIsieTCs] IOMEXOn
paspsiB Leneil B TA. OtHocuTeapbHO 00LIero nposona, B Kaue-
CTBE KOTOPOTO HCIIOJIB3YIOT (PU3MUYECKYIO «3eMJ0» (Harpumep,
TPYOBI OTOIIEHUSI WU «3aHyJeHHe» OT 3JeKTPUUYECKOro ILIUTa),
Ha OIVH W3 MPOBONOB TesJedOHHON JUHUU OT reHeparopa mona-
etcst BU-konebanus yacroroit 150 k' u Beine. Yepes a1neMeHTH
TA, yepe3 MHIAYKTUBHbIE U €MKOCTHBIE CBSI3U MEXAY IaHHBbIMU
3JIeMEeHTaMU, ITPOBOAAMMU, 3AMKHYTBIMU U PA30MKHYTbIMU KOHTAK-
TaMH U T. [I., JaxXe ecau TpyOKa JIeXXHT Ha anmnaparte, 3Ty Kosneba-
HUSI IOCTYNAIOT Ha MUKPOMOH TesedOoHHOro anmnapara.

W nanee 3tu KonebaHus, yxe MNPOMOLYJUPOBAHHBIE 3BYKO-
BBIM CUTHQJIOM C MUKpPO(OHa, — IepenarTcs: 00paTHO B JIMHUIO.
IIpuem wnHbOpMaLMKM IPOM3BOAUTCS OTHOCUTEIBHO OOIIEro
[IpOBOAA yXe& 4Yepe3 BTOPOH

'eHepaTop BY - curnana

MpoBox  TesiepOHHOU JIMHUY. 1 " [ 150300k
q
ITocne AETEKTUPOBAHUSI CHUTI- - R
man HY rmogaeTcss Ha YHY TA TenedoHHaa nuHUs kK ATC
UL yCWIEHUSI 10 HeoOXxomu- c1 A2 "
D 2004 raso7
MOI'O YPOBHSI. OH
I |7l Ll
Dra cxema MCI0Ib30BAIACh a1 R | co «YHY
VAN
raso7 12« T 4700
IJ151 SKCTIEPUMEHTOB C Pas3iany- >

HbIMU TCJ’IC(’I)OHHI)IMI/I armapa-
Puc. 3.8. Cxema yctpovicTea 4/is

TaMi TIpA IIPOBEPKE CUCTEM g, coxoyacrorHoro coema uHpopmaLn
3aIlUThI OT ITPOCIYLIKHA. ¢ TesiechoHHOI O annapara
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3.9. TenedoHHaa npucTaBKa
AN ANCTAaHLUOHHOIO NPOCAYyLUMBaAHUS
nomeLyeHus

OTO YCTPOWCTBO MO3BOJISIET OCYILECTBJSATh NUCTAHLIMOHHOE
MpOCIyLIMBAHUE I[IOMELIeHUs, Iae yCTaHOBJeH TenedoH. [l
3TOr0 AOCTAaTOYHO HAOpaTh TeaedOHHBI HOMep, IZie YCTAaHOBJIEHO
YCTPOICTBO, HEMHOTO MOAO0XAaTh, Moka B JuHUI0O ATC BKIIIO-
YUTCSI MUKPO(OH MPOCIYIIABAIOLIEro YCTPOICTBA, — U B TeUEHUE
HECKOJIbKMX MUHYT Ha JPYIOM KOHILIE IPOBOJA MOXHO YCJIBIIIATh
BCE, YTO ITPOUCXOIUT B ITOMELLEHUN.

PaccmoTtpum paboTy ycrpoiicTBa MO €ro HMpUHLMINUAIBLHOM
cxeme, NpuBeleHHOW Ha puc. 3.9. Ha jormueckux siemeHTax
DD1.1 u DD1.2 BeinonHeH (popmupoBaresb UMITYJIbCOB 10 CXEMe
tpurrepa IlImurra. OH mnpeobpasyeT CHHYCOMIAJIbHOE BXOI-
HOe HampsiKeHue BbI30Ba (OHO BO3HHMKAeT B JIMHUU IPU Iofaye
BbI30Ba Ha ¢ ATC 1 IpUBOAUT B AeiCTBHE 3BOHOK) B IIPSIMOYTOJIb-
HbI€ UMITYJIbCBL.

CdopmupoBaHHbIe UMIY/IbCHI (MX YacToTa okoio 32 I'i) uepes
pesucropsl R7, R8 u muon VD1 3apsxator konnencarop C3, B
pes3ysbTaTe BO BpeMsl JEeCTBUS BBI3BIBHOTO HAlpsDKEHUSI HA BepX-
Hell oOkyanke KoHaeHcatopa C3 nMeeTcsl ypoBeHb HaIPSDKEHUs
joruyeckoit «1». Takum oOpasom, anementsl R7, R8, VD1 u C3
(opMupYIOT 13 MAYKU UMITYJIbCOB OIMHOYHBIIA numiy/bc. OH UHBep-
Tupyercs jorndeckuM ementom DD1.3 u nocrynaer Ha Bxon C1
cuerunka DD3. Tlo Bxomy Cl u3MeHeHME COCTOSIHUSI CUETUYMKA
DD3 npoucxomutr no ¢pponty umnyiasca. Ho nist paboTel MUKpO-
CXeMbl B CUETHOM pexuMme Ha Bxozie R momkHO ObITh HampsikeHue
joruyeckoro HyJs. [Togaveil Ha 3TOT BXO, ypOBHSI JIOTUYECKOM «1»
CUETYMK YCTaHABJIMBAETCS B UCXOIHOE COCTOsIHUE (Jlornyeckast «1»
Ha BbIxoze 0). PaccMoTpuM, Kak MPOUCXOAUT YCTAaHOBKA CUETYMKA
B ICXOJHOE COCTOSIHUE U CUETHBII PeXuM pabOThL.

ITocne npuxona u3 muar ATC nepBoro ummnyJbca, BBI3bIBHOIO
HaNpsKEHUs Ha BBIXOIE JIormdeckoro aneMenra DD1.1, nossis-
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eTcsl HampskeHue jorudeckoro «0», kKotopoe uepe3 nuox VD2 u
pesucrop R6 GpicTpo paspsxaer konneHcatop C2 10 Hampsixe-
HUs1, COOTBETCTBYIOLLErO YPOBHIO Jlornyeckoro «0». B mpoMexyT-
Kax MeXIy MayKaMy UMITYJIbCOB, nocrynatomux ¢ juaun ATC, Ha
BbIXOZle Jornueckoro snementa DDI1.1 nmpucyrcrByer Hampsixe-
Hue joruvyeckoit «1». I1pu atom koHaeHcaTop C2 yepe3 pe3ucrop
RS 3apsixaercs HanpsiXeHueM JJOTM4ecKon «1».

Ho nocrosinnas sBpemenn uenu RS C2 BbiOpaHa Tax, 4To 3a BpeMs
nay3bl MEXIY BbI3bIBHBIMU IIOCBUIKAMU Ha BBIBOAE § JIOTMYECKOIO
anemenTa DD2.1 umeercs HanpstxeHue Jiorndeckoro «0». ITpu atom
Ha BbIxone DD2.1 nmeercs HanpsiKeHHe JJOrn4ecKon «1».

Ha Bbixone anementa DD2.3 — Takke HanpskKeHHe JoTh4e-
CKOIi «1», TOCKOJIBKY Ha 000MX ero BBIXOAAX — YpPOBEHb JIOTnye-
ckoro 0 (XOTst TAKOTO YPOBHSI JOCTaTOYHO U Ha ofHOM Bxoze). Ha
Bbixozie DD2.2 — ypoBens jorndeckoro «0», KOTOpbIi nogacres
Ha Bxox R cuerunka DD3, pasperuas cueTHbI pexXuM paOOThI.

Jlo mpuxona e IepBOro UMIYJIbCA BBI3BIBHOIO HAMPSXKEHUS
Ha Bxoz tpurrepa IlImurra Ha Beixone DD1.1 Gbl1 ypoBeHb Jioru-
yecKoii «1», Ha BeIxone DD2.1 — nornyecknii «0» u cuetuynk DD3
HaxOIWJICAd B MCXOIHOM COCTOSIHUM IOfayeit Jorudeckoi «1» Ha
Bxon R. Cuerunku mukpocxembl DD4 Takxke HaxomsiTCsi B UCXO-
JTHOM COCTOSIHUM (HAIPsDKEHUs HU3KOTO yPOBHS Ha BbIBozax 1,5),
IIOCKOJIbKY Ha BXOI R ronaHo HamnpskeHue BLICOKOIO YPOBHS.

Hrak, nocie mpuxoma Ha BXOH YCTPOMCTBA INEPBOH IAyKu
MMITYJIbCOB BBI3BIBHOTO HanpspkeHus cueruynk DD3 ycranasiausa-
ercsl B paboyee COCTOSIHAE M HAUMHAET CUUTATh MOCTYNAIOIINe Ha
Bxoz C1 umnysnbcel. [To dponTy 8-rO MMIysibca Ha BeIxone 8 cuert-
YMKa YCTAHABJIMBAETCS HAIPsKEeHNe BBICOKOro ypoBHs. [Ipu atom
HaIpsXKeHUe BBICOKOTO YPOBHS mocrtynaer Ha Bxon C2 u 3ampe-
IaeT JajpHelinyio paboTy cueTuuka (ero Tpurrepbl nepexonsiT B
pexum xpanenust uHGopmarun). C nuasepropa DD1.4 nanpsixe-
HUE€ HU3KOIO YPOBHS IIOfAeTCs HAa HUXKHUIA 10 CXeMe BXOI JIOTU-
yeckoro anemeHTa DD2.1 u obecrieynBaer Haau4ue HaNpsKEHUs
HU3KOro ypoBHs Ha Bxoze R cuerunka DD3 npu 3apsinke KoHOeH-
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caropa C2 10 HarpsiXeHUs BBICOKOTO YPOBHS (TaK KaK BbI3bIBHbIE
umnyiabchl ¢ auHAA ATC yxe He OyayT mocTynaTh BCIEICTBUE
3aMBIKaHUs! JMHUY B pe3ysbTate cpabateiBanus pene K1).

IlocTynuBiee Ha HUXHMIA MO CXeMe BXOJ, JIOTUYECKOro 3jie-
MeHTa DD2.3 HanpsikeHue BBICOKOTO YpPOBHS IOATOTaBIMBAET
3TOT JIOTUYECKUH 27IEMEHT K BOCIIPUATHUIO HAMPSIKEHNS BBICOKOTO
YPOBHSI Ha BEpXHEM IO CXeMe ero BXO[e, KOTOPbIii COelIMHEH C
BbIxonoM 15 cuetunka DD4. Ha BbIxomax coelMHEHHBIX Napaj-
JenbHO Jsormyeckux anemeHToB DD1.5 m DD1.6 nossasercs
HaIpsDKeHUe HU3KOTO YPOBHS, YTO MPHUBOAUT K CpabaTbIBAHUIO
pene K1. Ha Bxon R mukpocxembl DD4 nocrynaer HanpsixkeHue
HU3KOTO YPOBHHL.

Pene K1 cBoumu kontaktamm K1.1 nmonkmovaer dyepe3 nuoA-
Hblil MocT VD4 x muaun ATC MUKpOQOHHBIN YCUIIUTENb, BBITOJ-
HeHHbI Ha TpaH3uctopax VIT1—VT3. I1ocKONbKY YCUIEHHBIN C
MukpogoHa cursai nopaercs B mHu0 ATC, BbI3bIBatonnii abo-
HEeHT B TeueHHe BpeMeHH 3amnoiHeHus cueTunka DD4 (T. e. okoso
3 MUH.) “MeeT BO3MOXHOCTb IPOCIYIIMBAaTh 3BYKOBYIO oOcTa-
HOBKY B IOMelleHuu. AKycTUYecKasl YyBCTBUTEJIbHOCTb yCTPOU-
CTBa TAKOBa, YTO MOXHO YCJBIIIATh 3BYKU, UCTOYHHUK KOTOPBIX
HaXOAUTCS HA paccTosiHuU 4—>5 M oT Mukpodona BM1.

Ha mukpocxeme DD4 BbInosHEH reHepaTtop, COBMEILEHHbBIN
¢ 15-pa3psanHbiM cueTunkoM. Bpemssagaromas nens reHepaTopa
oOpasosana anemeHTamMu R9 u C5; npu yka3aHHBIX Ha cXeMe 3Ha-
YEHMSIX ITUX JEMEHTOB YacTOTa UMITYJIbCOB FeHepaTopa COCTaB-
asger okosno 100 T'u. ITomaya HampsKeHUMs HU3KOrO ypOBHS Ha
Bxox R Mukpocxemsl pazpemaer paboTy reHepaTtopa 1 C4eTYUKOB-
nemuresneil. B pesynprate npumepHO 4epe3 3 MHMH Ha BBIXOIE
MOC/IEIHEr0 paspsiia CueTyrka (BBIBOZL 5 MUKPOCXEMbI) MOSIBIIS-
eTCsl HallpsDKEeHUe BBICOKOTO YPOBHSI, KOTOPOE MOCTYIaeT Ha BXOJ
Joruyeckoro snementa DD2.3.

Ilpu 5ToM Ha BBIXOAE 3TOTrO JOTMYECKOTO JIEMEHTa IMOSBIIS-
eTcsl HalpsiXeHue HU3KOro YPOBHSI, KOTOpOe MONaeTcsl Ha HUX-
HUIA IO CXEME BXOJI JIOTUYECKOro ajemMeHTa DID2.2; Ha ero Beixoze
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MIPU 3TOM MOSIBJISIETCSl HAMPSKEHNUE BBICOKOTO YPOBHS, YCTaHaB-
quBampolee cueryuk DD3 B ucxonHoe cocrosinue. Pene K1 oGe-
CTOYMBAETCsl, TpUIrepsl Mukpocxembl DD4 ycranaBiauBaioTcs: B
ucxonHoe coctosiHue. Takum o0pa3oM, yCTpPONCTBO BO3BpallaeTcs
B MICXOIHOE COCTOSIHME U FOTOBO K IpUeMy HOBOW Cepuy BbI3bIB-
HbIX curHaioB ¢ quaun ATC.

IMockonpky moaxMOYeHre MUKPO(OHA C yCWIUTeNleM K JIMHUU
ATCnpoucxonut o OKOHYaHNH 8-TO BBI3BIBHOTO CUTHAJIA («3BOHKA» ),
a OOJIBIIMHCTBO A00HEHTOB, 3BOHSILLIMX 110 TesedOHy, JaloT He Oosee
4—5 «3BOHKOB», MaJOBEPOSATHO, YTO HE 3HAIOLIUE CEeKpeThl abo-
HEHTBI CMOTYT TIPUBECTU YCTPONCTBO B COCTOSIHUE MPOCTYILIUBAHMSL.
B 3TOM ciyuyae, T. e. ecm Ha YCTPOMCTBO MOCTYIUIIO MeHee 8 BbI3bIB-
HBIX MOCBLIOK, 10 OKOHYaHWM CePUM 3TUX MOCBLIOK YCTPOICTBO BO3-
BpaTUTCSI B UCXOIHOE COCTOSIHME uepe3 5—7 ¢, T. e. 1ociie 3apsiaKu
KoHIeHcaTopa C2 10 HanpsKeHUs BBICOKOTO YPOBHSL.

O nerangax ycrpoiictsa. Mukpocxemy K561JIA7 moxHO 3ame-
Huth Ha K176JIA7, a K176UE8 — na K561MES. OcranbHbie
MUKpocxeMbl aHaynoros B cepur K176 He mmeror. B kauectse
tpansuctopoB VT1, VT3 moxuHo ucnonb3oBate KT503, KT315,
KT342, KT3117 ¢ mo6siMu OykBamu, B KadectBe VT2 — KT502,
KT361, KT209, KT3107 c m06b6iMu OyKBamH.

Huomnnenii moct KI[407A MoxxHO 3amenuTh Ha KI11402, KI1405 ¢
oykBamMu A—FE wim mo0oil Apyroi, JomycKaouii mogady oopat-
Horo HanpspkeHus He MeHee 150 B u nipsimoit Tok He MeHee 50 MA.

Huonst VD1—VD3 — moboro Ttumna. IloctosiHHBIE pe3u-
cropbl — MJIT, C2-23 — momiHocteio 0,125 wnu 0,25 BT; moactpo-
eunble pe3uctopsl R 10 u R 13 — tunos CI13-38, CI13-16, CI15-2.
Konnencaropsr C2, C6 — K50-16, K50-35, K50-29, ocranbHbie —
KM-66, K10-17, K10-23 wiu K73-17. Pene K1 — repkoHoBoe, Tumna
POC64A, ucnomnenne PC4.569.726 (comporuBieHne 0OMOTKH
cocrasJsiet okosio 2000 OM npu pabouem TOKe OKOJIo 5 MA).

Muxkpodon BM1 — nanpumep, TOMK-3-T, MJIM-7 u npyrue,
HO 00s3aTeJbHO aKTHUBHBIN, T. €. BbipadaTteiBaomuil AC, B oiu-
yKe OT YTOJbHOI0, KOTOPbIH JIMIIb U3MEHSIET CBOE COIPOTUBIICHHE.
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Ecnu npu MOHTaxe He AOMNYILIEHO OIIMOOK, TO YCTPOMCTBO
HayHeT paboraTh cpady. C MOMOLIbIO MOACTPOEYHOIO pe3nucTopa
R13 nobusatorcs HanbobIIeH aKyCTUYECKON YyBCTBUTEIbHOCTH,
a nonacrpoevynniM pesuctopoM R 10 ycranaBimBaloT TOK uepes
JBYXIOJIIOCHUK-YCUIUTeb B nuanaso”e 15—20 MA. Pasymeercs,
yKa3aHHbIE PEryJUpOBKHU CleayeT AejaTh I0cie IMPOXOXIEHUs
BBI3BIBHBIX CUTHAJIOB OT 3BOHSIIEro aDOHEHTa, T. €. PU 3aMKHY-
ThIX KOHTaKTax peie K1.1.

Pesucrop R3 nonbuparor no HagexXxHOMY cpabaTbIBAHUIO TPUT-
repa llIMuTTa MO CUrHaIaM BBI3BIBHOTO HAMPSIKEHMUSI.

JUts mUTaHusl YCTPOMCTBA UCHOJIb3YIOT OaTapeio rajibBaHUYe-
CKUX 3JIeMeHTOB (Hanpumep, «Kpona», «Kopynn» mmbo 6 nocie-
JOBaTeJIbHO COEMHEHHBIX 271eMeHTOB 316, 343, 373) nin 6ataperio
akkymysasitopoB [1-0,25, J1-0,55 u3 7-8 snementroB. OueBuiHO,
4TO, KOIJIa X03sieBa HAXOMATCS I0Ma, YCTPOMCTBO JTOXKHO OBITh
OTKJIIOYEHO OT UCTOYHMKA UuTaHus. C 3TOH Lesbio IPeayCMOTPEH
Boikunouarenb Q1 mapku [T1T, MT1-MT3 unu mo6oii apyroii. B
peXxuMe OXMIAHUS MUKPOCXeMbl YCTpOCTBAa MOTPEOJSIOT TOK
2—3 MA, T. e. JHepruu UCTOYHUKA NUTAaHUS XBaTaeT Ha 10—15
CYTOK HEIpPepPBIBHON paOOTHI.

ITonHoe onucanue ycTpoiicTBa npuseaeHo B [34].

3.10. OxpaHHaa npucTaBka K TA
C aBTOOMNOBELLEeHUEeM Nno tenedPoHy

Ecin B mpenenax noMmemeHus UMeeTcss XOTs Obl OnHaA Teje-
(boHHAA TMHUA, TO JTaHHOE MOMEILEHNE MOXET ObITh MOCTaBJIEHO
Ha oxpany. Ha puc. 3.10 npuBeneHa cxema yCTpOMCTBa, MO3BOJIS-
IOLIEr0 OPraHMU30BaTh OXPaHy ITOMEIIEHNS POCTBIM U JEIIeBbIM
crnocoboM, a UMEHHO coBMelleHrneM (YHKIMU KHOITOYHOTO TeJje-
(boHa U y371a KOHTPOJISA OXPAHHOIO 1aTYMKA.
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ITo cytu, ycrpoiicTBo npencrasisieT co0oii TenedoHHbIH amnmna-
par (oHO 1 cobupaercsi B KOpIyce OT TeJaedOHHOro arnmnapara) ¢
JOTIOJIHATEIbHBIMY 2JIEMEHTaMU.
B cocraB cxeMbl BXOIAT:
¢ cxeMa 3BOHKa;
+ y3es gaTuuMka Ha snemeHtax DD1, R1, R2, C1;
¢ y3eJ1 cyeTa M BbIOOpA BBIXOTHBIX CUTHAJIOB (CHTHAJ BKJIIO-
YeHUs KJoYa MONHATUS TPYyOKM, CUTHAJI MMMTALUU HaxXa-
THUSl KJABUILIU «IIOBTOP», CUTHAJ 3BYKOBOTO OIIOBEIEHUS),
cobpanHblii Ha 3seMenTax DD3, DD4, DDS5, DD2, kimouax
nonusatus Tpyoku VT3, VT2, kimodye HaxaTusi KJIaBUIIU
«tmoBTOp» VT1;

¢ craHgapTHas cxema Tesedona-Tpyoku na MMC Homepona-
Ouparessl ¢ BBIXOAOM UMITYJIBCHOTO KJI04a C OTKPBITBIM CTO-
koM (tuna 1008B2K10 wau nonobHas).
Crnenyer OTMETHUTb, YTO 1O TeX IOP, IIOKa He BKJIIOYEH Iepe-
kmouarenb SAl, pyHkuuu TenedoHa HEeU3MEHHBI.
JU1s1 yCTAaHOBKY MPUCTABKU U 3aIlycKa ee B paboTy NPUCTAaBKU
HeoOXOIMMO ClieIatTh Ceayolee:

¢ [IPOJIOXKUTb OXPaHHBIH IJIeid OT MmpUCTaBKU OO AATUMKA
WIA TPyNNbl JATYUKOB, HApUMep, MUKPONEpPEKI0YaTeb
VI TePKOH B JIBepU, OKHAX U T. II.

¢ [IpY HEOOXOOUMOCTHU MOCTaBUTh MOMEIEHUE MO OXpaHy —
HaOpaTb HOMEpP U JO3BOHUTHCS IO BbHIOpAaHHOrO abOHEHTa
(Bce aT0 Oe3 BroueHus SAl);

¢ HaXaTb PeXHUM «OXpaHa» nepekyuoyarteneM SAl u B Teve-
Hue 30 ¢ BBIUTH U3 NOMeIeHNs (3aMKHYTh JaTYMK OXPaHBI).
HNndopmanusi o HabOpaHHOM HOMeEpe yAePXKUBAETCs B TAMSITH
mukpocxeMmbl B2K10 1o Tex nop, noka Ha BXoze yCTPOHCTBa
npucytcTByer HanpsixeHue 60 B ot peanbHo#l TenedoHHON
JIVHUU.

B ciydyae KpaTKOBpEMEHHOIO pa3pblBa OXpPaHHOro uLuleirda
(pa3MblKaHusl HaTyMKa) IPUCTAaBKa aBTOMATUYECKM «CHUMaeT
TPYOKy» U IIECTb pa3 ¢ MHTEPBAJIOM B OJHY MUHYTY J03BaHUBA-
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eTcs 10 3apaHee 3aliCaHHOro B IaMATh HOMEpPA U MOAAeT Xapak-
TepHbll curHaia tpesoru. Cxema 3BOHKA MOXeT ObITb JI000H —
KaK 3JIEKTPOHHOI, WCIMOJIb3yeMOH B KHOIOYHBIX TeJeOHHBIX
amnmaparax, TaK U 3J€KTPOMEXaHW4YECKOH, Hanpumep, Majaorada-
pUTHOE peJie, BKIIoUeHHoe yepe3 KoHaeHcaTop 1 Mx® 250 B.
MukpodoHn wu ManoraGapuUTHbI OUHAMUK HCIIOJIb30BAHbI
rOTOBBIE, OT TOrO Xe TeJedOHHOro ammnapara (Hampumep,
«TEHNIKA»), B KOTOpOM 1 cobupaeTtcst cama cxema.
ITonpobHoe onucaHue cxeMsbl IpuBeneHO B [44].

3.11. TenedOHHbIN KOHUEeHTpaTop 1 x 2
C NMUTAHUEM OT JINHUU

IIpencrasnenHas cxema TejaeOHHOro KOHLIEHTPAaTOpa, B OTJIM-
yye OT OOJIbIIIMHCTBA €if MOA0OHBIX, HE YYBCTBUTEJIbHA K ITOJIIPHO-
CTU BKJIIOYEHMS B JMHUIO. OHa TaKXe He UMEET B CBOEM COCTaBe
CYETYUKOB UMITYJIbCOB U MIUTAETCS OT CAMOil Te1e(OHHOH JIMHUN.
Ha puc. 3.11 npuseneHa NpUHLMIKAILHAA CXEMa Pa3BETBUTEIIS
HoMepa aboHeHTa 1 x 2, pabGoTamoolero no MPUHLHUIY aHAJIU3A
IUIMTEJIbHOCTH TTay3bl MKy MocbuikaMu BbizoBa ATC.

CranpapTHasi JMTeIbHOCTD Nay3el Ipu BbizoBe ¢ ATC cocras-
asiet 3-4 ¢. Ecim nociie nepBoii mocbuiku Bbizosa (25 I'u, 120 B)
raysa 3aTsrusaercs 0oJjiee yeM Ha 6-7 ¢, TO aBTOMaTU4eCKU 1oce
MOBTOPHOrO Habopa BbI30B MOCTyMNAeT Ha JOMOJIHUTENIbHbBIN Tee-
donnblil anmapar. Eciu naysa uMmeeT CTaHZApTHYIO AJIUTENb-
HOCTb, TO MOCJI€ BTOPOI MOCBUIKM BbI30BAa CXe€Ma IOAKJIIOYAeT K
JIMHUM TIepBbIii (OCHOBHOIT) TeaedOHHBbII anmnapar.

B coctaB cxembl BXOIAT: y3eJ YHHIOJISPHOTO MOAKJIIOYEHHS —
VD1—VD6, VT1, R1, R2, VT2, VT3, ¢ ¢popmupoBarteieM BbI30Ba
Ha VT4, R5, R6; cxema oaokupoBun TA1 — DAI1, VTS5, DD2.1,
DD2.2, R7, R9, RS, R10, C3; cxema omokupoBku TA2 — DA2,
VT6, DD2.4, DD2.3, R15, R14, R13, R12, C4; nen» npuema u



89

maga 3. MpoBoaHble 1 6ecnpoBoAHbIE CpeacTsa CBA3N

UWHUNLC LO WOUHBLNL O Z X | BdOLBdLHBTHOY OJOHHO(DALSL BWBXD) *| L € "ond

/

Hv__zmw.o

10}

v_zwo.oH o
80 17}
vl en __\,_o_%_E 22s 610N zzgry Hm::
eg0€I98 ‘Lig 6 L= N L1AA SO L [RrigReing
or ? 8 IZg) +®O SLan
yraa ¥ M ezt
F L2an 8LaA L
J gesr zesy
02aA  9LAA 0 9 ¢ N _m
g b v
by e sl crag | T vl
egoelqg ‘g | || : ch g NOL ™ L'raa
e1aa =— aes ot
T 84 siaa txm
IS x 2esm 2esm
vl 33| “Zland |9 “eean anzz'o | 4
(o o . = ‘ge2an 10 =T
1'9'e'g /)% |read o “LIaA
el N oran
8l el 2
a2yt | ¥
2va oL £2ad A|Z8| zeaa
s NE& 5 5 /
WL | %06E[ )
EmE mEm % sl_2Tor
801 LvpleT j
evl ANOZZ 8AA <
20 V2oL Ty LAA %022 LiY

/ vzoL
7 9GA'SAA

VeSLIm
AN LAA

¥

A wnhnr
VNOHHODBLBL 1O



90 LLINoHCKWE WTYYKM N HE TONBKO. ..

o0paboTku nocblikm BeizoBa — C1, R3, R4, C5, R16, VD13, DI.1,
VD14, R17, DD1.2, C6; Taiimep 8—10 ¢ njig BKJIl0YeHHsI OCHOB-
Horo annapata TA1, BeimosHeHHBIN Ha 31emeHTax VD15, R18, C7,
DD1.3; taiimep KOHTPOJs JIMTEIbHOCTH MAaYy3bl 6-7 C i1 BKJIIO-
YeHus1 JOMOJHUTEJIbHOro anmnapara Ha aneMeHrax VD19, R19, C8,
DD1.4; nenp mutanms, cocrosias uz R11, VD7, VDS, C2.

IIpu BrmouveHun B TenedonHHyo auHu (48—60 B) eMKoCTb
C2 zapsxaercsa nmo Hanpsikenuss 7-8 B. Kumioun DA1, DA2
oTkphIThl Yepe3 R7, R15. O6a tenedona NMoAKIIOYEHbl K JTMHUA
napaJsulesIbHO.

HUcxonamasn cssa3b. [Ipu nogbeme TpyOKM HA OJHOM U3 armnapa-
TOB BTOPOU OTKJIIOYaeTcsi (B COOTBETCTBUU CO CTAHAAPTHOM IMPO-
nenypoit pabotsl G0kupaTopa). OTKIIOYeHHe MPOUCXOIUT MPU
3aKopayuBaHuu yrpasisomux Bxonos DA1, DA2 uyepe3 auoms
VD11, VD10 na kopnyc anementamu DD2.2 1 DD2.3. Pe3ucropsr
R9 um R14 cooTBETCTBEHHO SBJISIIOTCS AATYUKAMUA TOTHSATUS
TpyOKM Ha COOTBETCTBYIOLLEM TesiehOHHOM arapare.

Bxonamas cBase. [Ipu npueme nepsoii nocelIKy BeI3oBa 00a
TesiepoHa He 3BOHAT, TaK Kak TpaH3uctop VT4 3akpeIT U, COOT-
BETCTBEHHO, (OpMUPOBaTEb BbI30Ba OTKJIIOUEH. Teaedons TA1
n TA2, nogxmoudeHHble yepe3 mocT VD1—VD4, 3Bonuts He
Oynyt. OnHoBpemeHHO TiepBasi nochiika BeizoBa ¢ ATC obpaba-
ThiBaeTcsd aeMeHTamMu DD1.1 u DD1.2, u Ha BbIXone 3 371eMeHTa
DD1.2 noseasiercs jornyeckasl €IMHULA, KOTOpas 3amyckaeT o0a
taiimepa (RC-uenouku R18, C7 u R19, C8).

UYepes 8—10 ¢ eaqununeti ¢ Beixona 11 DD1.3 Bkimovaercs TA1
(ecu panee He cpaboraet anmemenT DD1.4). Emkocts C8 paspsi-
kaercs yepe3 VD17 nocie okoHYaHus cTaHAapTHOM mnay3bl 3-4 ¢
(c IpUXOIOM BTOPOTO UMITYJIbCA ITOCBUIKM BBI30BA).

Ecnu BTOpas mochuika BbI30Ba He MpUIILIA B TeueHue 6-7 ¢
(T. e. 3BOHSIIMII aOOHEHT TMOBeCcWJ TPYOKY M Havasl MOBTOPHBIIA
Habop Homepa), To 3anemeHT DD1.4 cpabGoraer panblie, yem
DD1.3, u Bkmouut Bropoii Tenedon TA2 (enuHuLell Ha BbIXOIE
10 DD1.4). OnHOBpeMeHHO ¢ BKJIIOUYEHHEeM OTHOro u3 Tenedo-
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HOB yepe3 VD9 wim VD12 Bkmouaercs VT4 (dopmuposatennb
BBI30BA), U ONMH U3 TeJe(OHOB HaUMHAET 3BOHUTD.

YcroitunBasi pabora pasBeTBuTelsl 0OecrieynBaeTcsl Ha CTaH-
naptHbiX ATC ¢ HanpsxeHueM ymHuu 48—60 B. Ilpu BeinonHe-
HUU IBYKPaTHOro Habopa HoMepa HeT HeOOXOAUMOCTH BbIAEPKU-
BaTh May3sy.

IIpoToKo.a 103BOHA 10 BTOPOro abOHEHTa CleNyIOUIWii: Habop
HOMepa — 00HA NOCHLIKA 6bl3064 — COPOC — NOEMOPHDbLLL HAOOP
HoMmepa. JIO3BOH NO OCHOBHOrO abOHEHTa MPOU3BOAUTCS OObIY-
HBIM 00pa3oM.

ITonHoe onucaHue cxeMebl ITpUBENEHO B [2].

3.12. KomnnekcHas cxema 3awmThbl
nomMeLleHus oT npocnywmsaHua no TJ1

Ota cxema (puc. 3.12, a) BKIOYaeTCs MeXIy JUHUEH U Telle-
(OHHBIM anmapaToM U MPaKTUYeCKH MOJHOCTBIO UCKIII0YaeT Mpo-
CIyIIMBaHUE MIOMEIIeHNs], KaK METOIOM yCHJIeHHUs CabbIX CUTHA-
JIOB, TaK M OT BBICOKOYACTOTHOTO HABSI3bIBAHMUSI.
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Puc. 3.12. CxeMbl /151 KOMITJIEKCHOM 3aLUNTbI
Te/1€(POHHbIX arnnaparos v JIMHWUV CBSA3U
a — nepBsbii BapnaHT; 6 — BTOPOV BapuaHT; B — TPETWI BapuaHT



92 LLINoHCKWE WTYYKM N HE TONBKO. ..

Huoner VD1—VD4, BKIIOYEHHBIE BCTpPEYHO-NapajllebHO,
3allMIIAI0OT 3BOHKOBYIO Lienb TesnedoHoro anmnapara. KonneHca-
TOpbI U KaTywku obpasytoTr ¢punstpel C1, L1 u C2, L2 nna nona-
BJIEHUS HATIPSKEHUI BBICOKOW YaCTOTBI.

JleTany MOHTUPYIOTCSI B OT/AEJIbHOM KOpITyce HaBECHbIM MOH-
TaXOM. YCTpOICTBO He HyXzaaeTcsd B HacTpoiike. OIHAKO OHO He
3allyNiaeT IMOJb30BaTeIsl OT HENOCPEICTBEHHOro IMOACTYIINBA-
HUS [yTeM NPSIMOTo MOAKIIOYEHHUs B TUHHUIO.

Kpome paccMOTpeHHO# cxeMbl CyllecTBYeT W psill IpYIux,
KOTOpBI€ IO CBOMM XapaKTePUCTUKaM OJIM3KU K paHee OMUCAaHHBIM
ycrpoiictBam. Ha pue. 3.12, 6, 6 npuBeeHb! elie 1Be CXeMbl s
KOMIUIEKCHOM 3alIUThI TesJe(OHHBbIX alnapaTtoB U JUHUKI CBS3H,
4YacTO MCIOJIb3yeMble B MPAKTUUECKON NesTebHOCTH.

[TonpobHoe onucanue 3Toi cxembl IpuBeaeHo B [1].

3.13. MlHpukaTopbl COCTOSSHUS INHUU

CHayana paccMOTPUM MHIMKATOP COCTOSHHMS JMHHM Ha
MHKpocxeme. MHoukatop mnpenHasHauyeH Mg ONEpPaTUBHOIO
KOHTPOJISI cOCTOSIHUS TesnedoHHoi auHuu. OH yCTaHaBIUBAETCS
B KOpHyC TeJe(OHHOro ammnapara W NUTaeTcss OT TejJedOHHON
muHuKA. KOHTpOsb cOCTOSIHUS (HAmpsiKeHus) JMHUM TTPOMCXOAUT
B MOMEHT BeJlleHUs pa3roBopa, T. €. Korga TpyOka CHsITa U Harpsi-
>K€HUEe M3MeHseTcs, T. €. KOTIa IMPOMCXOOUT MOCTOPOHHee IMOJ-
KJIIOYEHUE, TO 3aropaeTcsl CBEeTOAHOI.

OcHoBy cxemsl (puc. 3.13, a) cocraBisieT OnepaluoOHHBIN YCH-
qutenb Ha mukpocxeme DAT tuna KP1407Y/12, BK1OYeHHBIN MO
cxeme koMmnapartopa. IIpu pasroope HanpsikeHue ¢ JMHAU M0Aa-
etcst yepe3 nuon VD4 tuna KJI522 Ha napameTpuyeckuii crabu-
JIM3aTOP HalpsikeHus Ha crabwiurpone VDS.

OnHOBpeMEHHO HalpsiXeHue IMOCTylaeT Ha HEUHBEHTUPYIO-
mwii Bxox OVY. I1pyu cHMXeHnM BXOOHOTO HAMPSIKEHUS 10 YPOBHS
MEHbIIEro, YeM OMOPHOE, Ha BBIXOIE KOMIMAapaTropa MOsBISETCs
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Puc. 3.13. IlHankaTtopbl COCTOSIHUS JINHUN
a — cxema nHankaropa COCTOSIHUS JINMHUW Ha MUKpocxeme,
6 — cxema CBEeTOBOIro aHaam3aropa TenedOoHHON IMHUN

YPOBEHb JIOTUYECKOT0 HYJISl, U CBETOAUOJ 3aropaercsi. Pesucropom
RS ycranasinuBaetcst pexuM pabotsl KoMmnaparopa. CHsB TpyOKy
Tes1e()OHHOTO anmnapara 1 o3BOHUB KOMY-JIM00, BO BPEMS pPa3ro-
BOpa MOCTPOWKO# pe3ucropa R3 mobusaloTcs noracaHusi CBETO-
auona. MenyieHHO u3MeHsist conpotusiaeHne R3, HaxoasT MOMeHT
cpabaTbelBaHMs YCTPOMCTBA, 3aTEM HEMHOIO MOBOPAYUBAIOT IBU-
KOK pe3ucTopa Haszaz, cseronuon racHer. IIpubop HacTpoeH.
B wunnukarope BMecTto ykazaHHOro OV MOXHO NpPUMEHUTb
KP140Y11208.

Baumanmue.
I1lpu nooxknouenuu npubopa caedyem cobarodams noaap-
Hocmb!

Tenepb pacCMOTPUM CBeTOBOW AaHAIW3aTOpP TenedOHHOM
JuHud. JlaHHOE YCTPOICTBO TakKe SIBJISIeTCsl MPOCTeUIINM UH Y-
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KaTOPOM HaJIM4Ms MOACTYIIMBAIOIIUX YCTPOUCTB. OHO yCTaHaABIIN-
BAeTCsl Ha NIpeJBapUTEIbHO IIPOBEPEHHOM TesleOHHON JIMHUY U
KOHTPOJIMPYET JIMHUIO IPU OTCYTCTBUM Pa3roBopa, Korga Tpyoka
JexXuT Ha anmnapate. [Ilutanue aHaausaTopa OCyILECTBISIETCS OT
tesiepoHHOl HuUU. [1py HanMuuyM MTIOOBIX HeCaHKLMOHUPOBAH-
HBIX NOAK/IIOYEHUI pa3IMYHBIX YCTPOUCTB, MUTAIOLINXCS OT TeJle-
(boHHOI NMHUM M BBI3BABIIMX W3MEHEHUE HANpPSDKEHWS B Held,
BBIIA€TCSl CUTHAJ TPEBOTU (BKJIIOYAETCsl KPaCHBIN CBETONMON).

VYerpoiictBo (pue. 3.13, 6) cocTonT U3 aHaIM3aTOpa, COOpaH-
Horo Ha crabuwmrpone VD2 tuna KC530 u tpansucrope VT1 tuna
KT503, n ycummrenst Toka, coOpaHHOro Ha TpaHsucropax VI2 u
VT3 tuna KT503 u KT502 coorBerctBerHo. K BbIxomy ycunutesns
yepe3 orpaHu4UTeNbHBIN pesuctop R4 nonkioyen ceeronuon VD3
tuna AJI307. BempamurensHeni moct VD1 tuna KI1407 oGecne-
yKrBaeT TpeOyemMylo MOJSIPHOCTb MUTAHUSI YCTPOMCTBA HE3aBUCUMO
OT MOJISIPHOCTH MOAKJIIOYEHUS €ero K TeJe(OHHOI CeTH.

ITpu cBOOOnHOI TMHMYU NOCTOSIHHOE HAIPsI)KeHHWE B Heil OKOJIo
60 B. Crabunutpon VD2 otkpeiBaercsi, 1 Ha 6a3y TpaH3ucTropa
VT1 nonaercs ynpasisonuii Tok yepe3 pe3uctop R1. OTKpbIThIii
Tpansuctop VT1 myHTHpyeT BXOX Kackaaa Ha TpaH3ucrope VT2,
MIO3TOMY YCUJIMTEIb TOKA 3aKpbIT, a cBeronuon norauieH. IIpu
MOJKJIIOYEHUH B JIMHUIO MOCTOPOHHUX YCTPOWCTB HANPSIKEHUE B
Hell majgaeT, U MpoLecc NepeKIoYeHNs] TPAH3UCTOPOB MTPOUCXO-
IUT B 0OpaTHOM MOPsIIKe, CBETOAMO]] 3ar0OPaeTCsl.

[TonpobHoe onucanue 3TUx cxeM npuBenaeHo B [1].

3.14. bnokupartop TenedoHa
C orpaHu4yeHuem Kosnuyecrtea umop
HaOpaHHOro HoMmepa

B cBere nocienHuX U3MEeHEHUI B MpaBUIax MperOoCTaBIeHUs
YCJIYT CBSI3U 3BOHKM Ha MOOUJbHBIE TenedoHbl ¢ ropoackux ATC
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craiau riaTHeIMUA. K ToMy Xe Toporu U MeXIyroponHue 3BOHKH.
Eme onun cnoco® 3ampera MeXIyropoOHOW MCXOHSLIEN CBSA3U
3aKJI04aeTcs B OrPAaHMYEHUU KOJMYecTBa HaOupaeMbix Ludp
HoMepa. IIpakTvka MOKasbIBaeT, 4TO B OOJIBLIMHCTBE CIIy4aeB
MaKCHMaJbHOE KOJMYeCTBO LU(p HOMepa BHYTPUTOPOACKON
CBSI3U He IMpeBbllIaeT BOCbMU (5—7-3HauHbIil HOMeEp ILUIIOC OJHA
uudpa sHyTpeHHeil ATC npeanpusrTus, yare Bcero «9»).

Torga, BeIXOI Ha MEXIYTOPOOHYIO CBA3b MOIPA3yMEBaET Clie-
AYIOLLYIO MOCIe0BaTeIbHOCTb Habopa: «8» + K00 eopoda (Munu-
MYM mpu yugpsl) + HOMEP Bbl3bl8AEMO20 AOOHEHMA (MUHUMYM
namy yugp), 4To B CyMMe COCTaBjsieT NeBsiTh nudp u Oonee.
Takum 006pas3oM, eciu OrpaHMYUTb HAOMpaeMblii HOMEpP BOCEMBIO
uudpamu, MOXKHO 3aCTPaxoBaTh ceOs OT OILIAThl JOPOTrOCTOSIIINX
UCXOASIIIMX MEXAYTOPOAHBIX U MEXYHAPOIHBIX Pa3roBOPOB.

Ha pwuc. 3.14 npuseneHa npuHLMIMAIbHAs cxema OJOKHMpa-
TOpa C OrpaHWYeHUEeM KolnvyecTsa Ludp HoMepa.
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Puc. 3.14. Cxema 6110kupatopa TesnegpoHa
C OrpaHnyeHnemM Kom4yecTaa umgp HabpaHHOro Homepa
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B cocraB cxemsl BxomaT: matyMk ToKa — R1, VTI1; duastp
BeizoBa ATC — R4, C2, DD1.2; cuerunk — DD2; orpannum-
Tesib BpeMenu 3anpera — R7, C4, DD1.3; uenb ¢opmupoBanus
umnyiabcoB cuera — VD3, RS, C3; kmou — DAT1; narpy3ounoe
conpotusiaenne — R8; nenb muranus — VD1, R3, C1, VD2.

I puHnun padoTsl cxembl 3aKiiroyaercs B cienyoieM. B ucxo-
IHOM cocTossHuM cyeTunk DD2 o6HyseH, Ha BbIBOIE 3 3jleMeHTa
DDI1.1 — «Hoab», Ha BeIBOIE 4 anemenTa DD1.2 — «emuAUIIa»,
ko4 DA1 3akpeit, 11HMS cBOOOAHA.

IIpu cHatum TpyOKM Ha TeseOHHOM amnmnapare 4epe3 BpeMms,
3amaBaemoe 1emnbio R4, C2, cyerunk DD2 moarorasanBaeTcst K
cuerty (MOSIBIsIETCS «HOJIb» Ha BbiBOzE 4 anemeHTa DD1.2).

IIpu HaGope HOMepa Ha TeJedOHHOM amnmapaTe JAaTYMK TOKa
R1 uepe3 tpansucrop VT1 cuHXpoHHO ¢ mMmmysiabcamMu Habopa
HoMepa nepekmoyaet anemeHT DD1.1. ChopMupoBaHHbBIE TaKUM
00pa3zoM uMNYJIbCBl IOCTyHalT Ha Bxon 14 anementa DD2.
Henouka RS, C3 paccuutana takum oOpa3oM, 4TOObI Bpems
3apsina C3 Obulo MHOro OoJbiie, yeM BpeMms paspsiga C3 uepes
VD3, noaromy cuetunk DD2 ocyiiecTBisieT cueT He KOHKpeET-
HBIX UMITYJIbCOB, a TPYIIIBI UMITYJIbCOB, TO €CTh KOJMYecTBa Ludp
HabupaemMoro HoMepa.

NsnavanpHo kmou DA 3aneprt yepe3 nuon VD6 Ha BbIxOn
9 mukpocxembl DD2, Haxonsmuiicss B COCTOSIHUM JIOTUYECKOTO
HYJISI.

IMocne Toro, kak cuer uudp HOMepa IMPUBOAMUT K MOsiBIE-
HUIO BBICOKOTO ypoBHs1 Ha Bbixone 9 DD2, ximou DA1 oTkpsI-
BaeTrcsl IUIIOCOM NMuTaHus 4depe3 pesuctop R9. Jlunus mwyHTHpy-
eTcs conporusienrueM Harpysku R8. OnHoBpemeHHO cuer nudp
OCTaHaBJIMBaeTCs nojaydei equHuLbl Ha Bxog 13 DD2 yepes nuon
VD4. Kpome aT0r0, HaurHaeTcsl MOCTeNeHHbIi 3apsia eMkoctu C4
yepe3 R7 (10—12 c). B TeueHnue 3Toro BpemeHn Habop HOMepa
HEBO3MOXEH.

ITo ucreyennu BpemeHu, HEOOXOAMMOTO IS 3apSIKU KOHIeH-
catopa C4, anement DD1.3 nepexiouaercs, u Ha Beixozne 10 ane-
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MeHTa DD1.3 nossisieTcst 1Ioru4eckuii «Hojb», KOTOPBIY ITpaKTu-
YecKr MIHOBEHHO 0OHysier Giokuparop (amox VD7 — orkio-
yenue kmoda DAL, nuon VD5 — obnynenue cuerunka). [Tocne
3TOro OJIOKMPATOP OMSITh HAXOAUTCS B PeXKUMe OXUIaHUSI.

3amuTtHbll 3¢d ekt nocruraercsi TeM, YTO Ha BCeX MEXAYro-
ponHbix ATC, BBUAY UX OOJBLION 3arpy3Ku, COKpalleHO BpeMms
oxXuraHus Kaxnaoi nudpsl Homepa. Eciau npu Habope mMexny-
FOPOJHOIO KOJa BO3HMKHET mnay3a Mexnay uubpamu Oojee
8—10 ¢, ATC naet otboii B imHu0. Kpome atoro, npu camo-
BOJIbHOM MOJKJIIOYEHUU aOOHEHT MOXeT He MpeKpaTUThb ajib-
Heiimuii Habop HoMepa (OH He 3HaeT, YTO JIMHUS 3alIYHTUPO-
BaHa), U, COOTBETCTBEHHO, JAEBSTas U Iocieaykomue Hudpsl
HoMepa Habupatorcsi BnycTyio, Tak Kak ATC ux He BocnpuHM-
maet. [locne Toro, kak TpyOka Oblla MOJOXEHa Ha ammapar,
yepe3 BpeMs, ompenensemoe onarb xe R4, C2, 6iaokuparop
BEPHETCS B UCXOIHOE COCTOSIHUE.

JUts 3TOi cXeMbl XapakKTE€pHO TO, YTO OHA JOMycKaeT 00Jb-
ol pa3dpoc BpeMEeHHBIX MapaMeTpoB: Halpumep, Bpemsl MOoI-
TOTOBKM cYeT4MKa, onpezeisemoe R4, C2 (T. H. GuibTp BbI30Ba
ATC) MOXHO cMeNo COKpaTuTh BIBOe. B pesynprare mochlika
BbI3oBa ATC moxket ObITh 0Opaborana cueTynkoM DD2, HO OynyT
oOpabaTbiBaTbCs He uMIyJbehl 25 [, a rpynmel, T. e. orubaromast
curHazia Bbi3oBa. CyeTuyrK Kax/blil pa3 OyaeT nepexIoyaTbCs Ha
OIHO COCTOSIHME BHM3, a TIOTOM (B may3ax) oOHyasThCsl. Kpome
3TOrO, BpeMs 3ampera, onpenensiemoe R7, C4, moxxHO cMmeno yBe-
JUYUTH B HECKOJIBKO pa3, 4To elle 0oJjblle 3aTPYIHUT CaMOBOJIb-
HBII BBIXOJ Ha MEXTOPOL.

I1pwm skcrmyatanmm Takoro 010KupaTtopa Te€ aODOHEHTHI, KOTO-
pele OyayT MCHOJb30BaThb OObIYHbIE BHYTPUTOPOACKME HOMEpa,
JOJKHBI JleslaTh 00s3aTeIbHYI0 TPEXCeKYHAHYIO May3y MexIy
HabopaMy pa3IMYHbIX HOMEPOB, YTOOBI UCKJIIOYUTH BO3MOXHOCTb
BKJIIOYEHUS 3ampeTa.

ITonHoe onucanue cxemel npuBonutcs B [3].
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3.15. YcTpoiicTBO KOAMPOBAHHOIO AOCTYyNa
K JIMHUM C UMNYJIbCHbIM HabopoMm

Ecin nmpueM uMITyJIbCHOTO KOAA MPOMU3BOAUTCS C IOMOULIBIO
JaT4yMKa TOKA, BKJIIOUYEHHOTO MOCJIEeNOBAaTEIbHO C TeJe(OHHBIM
arnraparoM, TO TaKOe YCTPOMCTBO He MO3BOJSET OCYLIECTBUTH
3aIIUTY JUHUM NIPY NapajulebHOM MOIKIIOYEHUN TOCTOPOHHErO
annapara. B camom nene, korna Tpyboka ocHoBHoro TA mono-
JKeHa Ha amnmnapar, UMIYJbCbl Habopa HOMepa He BOCHpPUHUMa-
I0TCS IIOCJIeI0BATEIbHBIM JaTYMKOM TOKa. /151 ycTpaHeHus: 3Toro
HeJocTaTKa TpedyeTcs BBeIEeHHE B CXeMy JaT4yMKa HaIlpsKeHUs
JIVHUU.

Ha puc. 3.15 npuseneHa cxema yCTpOHCTBa KOAMPOBAHUS
JVUHUM WMITYJbCHBIM JIBYX3HAYHBIM KOIOM, KOTOpas MOIKJIO-
yaeTcss NapauleJbHO 3allMliaeMoMy TesleOHHOMY anmapary.
YerpolicTBo peanm3yeT ciaefylolvii aaropuTM Hadopa Koja
HOMepa:

+ custue Tpyoku TA (cipien otset cranimu 425 I'n);

+ naysa 2-3 ¢ (MoAroToBKa y3ja mpruemMa Koza);

¢ Habop ABYX3HAYHOrO KOJa Ha AucCKe (TacraType) TeaedoHa

0e3 may3 Mexny uudpamu Koua;

¢ KPaTKOBPEMEHHBII cOpoc JIMHUM (KPAaTKOBPEMEHHO HaXXaTh

Ha pbIYaXHBIA nepekimoyateab TA, 10oXAaTbCsl MOSIBIEHUS
BHOBb CHTHaJsIa OTBeTa ctaHuuy 425 I'm);

¢ Habop HOMepa a0OHEHTa U YCTAHOBJICHUE CBSI3U.

Kak BMOHO W3 ajropuTma, MMITYJIbChl Koaa (OpMUPYIOTCS
HEMNOCPEICTBEHHO Ha JIMHEHHBbIX MPOBOAAX JMHUU, TO €CTb OHU
BocnpuHuMalorcs annapartypoir ATC kak HaOOp HepBbIX IBYX
uudp obsryHOoro Homepa. Takum 0Opa3oM, IIpU HENpPaBUIbHOM
Habope Koia JMOO HEBBINOJIHEHUHM AJIrOpUTMa Habopa YCTpoii-
CTBO OCYILECTBJISIeT 3alpeT AajbHeliero Habopa HoMepa (Hauu-
Has ¢ 3-4 uudpsr).

Cnenyer ormerutb, uTo BeTpevarorcss ATC, nas KOTOpBIX
HabOp KOHKpPeTHOH 1u@dpsbl, C KOTOPOIl HE HAYMHAIOTCSI HOMEpPa
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IaHHOTO ropona (Harmpumep, «5») HeMeIJIeHHO BbI3bIBaeT OTOOM
JMHHUM, HO 3TO He MelaeT pabore cxeMbl, GOPMUPOBAHUIO U
MpUeMy UMITYJIbCOB KOJa (MX aMIUIUTYyAa MO-TIPEeXXHEeMY COCTaB-
asiet 60 B).

B coctaB cxembl MMITYJIbCHOTO KOIWPOBAHUSI BXOXAT: JHOI-
HbIii MOCT yHUNoJAspHoOro BKJ4eHus — VD1—VD4; natyuk
Hanpsxkenus — VD5, R6, VD7, R5, C2, DD1.1; y3en noaroToBKu
cuera — VDO, R§, R9, C4, DD1.2; cyuetunk — DD3; y3ea npuema
nepsoii mupsi Koga — SA2, VD13, R13, R14, C7, DD2.3, DD2.4,
VD15; y3ea npuema BTopoii uugpsl kona — SA2, R12, C6, DD2.1,
DD2.2, VD14; cxema BpemMeHHoro BKa04YeHns 3anpera — R2, C1,
DD1.3, R3; cxema BKaI09eHHs 3anpeTa no cymme nugp Homepa —
R11, VT1, VD12, VD17; kawu 3anpera — DAI1; narpy3ounoe
conporusienne — R1; cxeMa NpPHUHYIMTENbHOr0 OTK/IIOYEHHUSH
3anpera — VDS, R4, C5, DD1.4, VD11; uens nutanusi MUKpO-
cxem — VD6, R7, C3, VD10.

Ipunnun peiicteusa cxemsl ciaenyoomuii. Iloaroroska K npu-
eMy KoJa M BpeMeHHOe BK/IIOYeHHe 3ampeTa Hadopa Homepa. B
COOTBETCTBUU C AITOPUTMOM, TOCJIE CHATUS TPYOKM Ha TenedoH-
HOM anmnapare MpoMCXOIUT MOATOTOBKA K 3amycKy cueTunka DD3
(3apsin kongeHcatopa C4 ugepes uenouky VD9, R9, R8). Uepes
2—3 ¢ (may3a o anroputMy) Ha Bxone 15 DD3 nosiBisiercst joru-
yeckuit «0», 1 Mukpocxema DD3 rorosa K npuemy MMITyJbCOB
kozna. Jlo Hayana cyera BBICOKMI ypoBeHb ¢ Bboixona 3 DD3 non-
nepxwusaeT KoHgeHcatop Cl B 3apskeHHOM cocTosiHuM uepes R2.
CoorBeTcTBeHHO, K04 DA1 pa3oMKHYT (3arpeT BBIKJIIOYEH).

ITocne Toro, kak HabpaHa nepsas udpa Koxa (WM 0OBIYHOTO
HOMepa), Ha Beixoxe 3 DD3 nosBisiercst «HOMb», 1 eMKocTh Cl
HauMHaeT paspsxartbes uyepe3d R2. Bpems paspsna, a 3HauuT u
nepekmoveHus anemenTa DD1.3, cocrasnsier okoso S c. [Toaromy
00e uudpsl Koga TOJKHBI ObITh HAOpaHbI OBICTPO, 03 ay3 MexXay
undpamu. Ecnu kon HaOpaH HeBepHO WM Habupascsi OObIYHbIN
Tesie()OHHBIN HOMEP, TO Yepe3 5 ¢ Iociie Hayana Habopa nepBoi
unopsl cpabotaer koY DA, 3amyHTUpOBaB JUHUIO HArpy304-
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HbIM conportusieHreM R1 (BkouyaeTcs 3amper OajbHEHIero
Habopa HoMepa).

IIpuem koama. ITpuem nepsoii HudpbI Koga OCyLIECTBIsAETCS
yepe3 nepexiodaresnb SA2, a Btopoil — depe3 SAl. 3amerum,
4yTO BTOpas uudpa OTCUYUTBIBAETCS OT NEePBOi MO KOJbLY CYeT-
yuka DD3. B ucxonnom cocrosinuu auon VD15 3akopaunBaer
koHaeHcatop C6 Ha «HOJb» Ha Bbixoge 3 DD2.4, noatomy y3en
rprema BTOpoi Lu@pbl He MOXeT cpaboTaTh paHbIle [IEPBOTO.

IIpu npasuisHOM npueme nepBoil mdpsl Ha Bbixozne 3 DD2.4
MOSIBJISIETCS «eJIMHMIIA», a 3HAUYuT, 11ernb R12, C6 roToBa K mpuemy
Bropoii mmudpsl. OnHOBpeMeHHO, 4epe3 auon VD17 3anupaercsa
6aza TpaH3uctopa VT1, KOTOpBIi MCHONB3yeTCsl B LEMU BKJIIOYe-
HUs 3arpera 1o cymme mudgp Homepa. Eciu Bropast nudpa taxke
HaOpaHa BepHO, TO Ha BeIxone 4 DD2.2 nossisiercst «enIuHULIA»,
kotopast: yepe3 VD 16 ocranasiusaet cuer DD3; yepe3 VD14 duk-
CHpYeT COCTOsIHME y371a rpuema repoii nudpsl (emxocts C7); yepe3
auon VD12 orkmmouaet kmoy 3anpera DA1. Takum obpasom, nocie
MIPABUJILHOTO BBINOJHEHNSI JITOPUTMA BKJIIOYEHMs], a TAKXKe Habopa
aByX uudp Kona, Koy 3arnpera DAL npunynuTeabHO GJI0KUpYeTCs.
JluHus cBOOOIHA M, €ClU BBINIOJIHUTBH KPAaTKOBPEMEHHbIN cOpoC
JIMHUM, MOXXHO HabUpath JII000 HOMEP [UIsl YCTAaHOBJIEHUSI CBSI3U.

3aBMCUMOCTb KOAA OT CXEeMbl MOJKJIOYEHUS BBIBOIOB Ipe.-
crasjeHa B Tabu. 3.1.

3aBnCMMOCTb KOAa OT CXEMbI TOAK/TIOYEHNS BbIBOLOB Tabnvua 3.1
SA1 SA2 Kop
2 56
4 57
7 58

—
o

59
65
66
67
68

olola|la|l=a|=a]|=|=
N[ AN

—
o
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Tabnuua 3.1 (nponosmxexHve)

SA1 SA2 Kop,
6 2 74
6 4 75
6 7 76
6 10 77
9 2 83
9 4 84
9 7 85
9 10 86

Bkalovenue 3ampera mo cymme mugp Homepa. Bpems BKITO-
yeHus 3anpera (5 ¢) BBIOPaHO M3 MPAKTUYECKUX COOOpakeHuit
IUIsl yeroiuMBoro npueMa kKoza. Ho cymiectByomuye KHOIOYHbIE
Tese(OHHBIE aNMapaThl MO3BOJISIOT JOCTATOYHO OBICTPO HAOpaTh
HoMep (ObicTpee 5—7 ¢), MO3TOMY ISl MOBBIIeHUsT b dEKTUB-
HOCTU NIPUMEHEHMs YCTPOICTBa KONMPOBAHUSI B CXeMy BCTPOEHA
uenouka R11, VT1, koropas BKJOYaeT 3anper Habopa HoMepa,
Korza cymma 1udp npeseimaer 9 (1eBsTs). B aToM ciydae oTKpsI-
Baetcst Tpansuctop VT1 (uepe3 R11 ¢ Beixoma 11 DD3) u npu-
HyIWUTEJIbHO nepekioyaer saemenT DD1.3, Bkioyas TeM caMbIM
kiou 3anpera DA1. EcrectBenno, uro uens R11, VT1 He neit-
CTBYET, KOIZa MpaBUIbHO HaOpaHa nepsas nudpa Koaa, Tak Kak
6a3a VT1 3akopouena nuogom VD17 Ha Beixon DD2.3.

OTtkaovyenue 3ampera HabOopa Homepa. Ilocie mnosiBiaeHust
BBICOKOTO ypoBHs Ha Bbixose DD1.3 nHaumHaercs 3apsin eMKO-
ctu C5 gepe3 R4. Bpewmst 3apsina BbIOpaHO TOCTATOYHO OONBIIAM
(OKOJIO IBYX MMHYT), ITOCJIE €r0 OKOHYAHUS TPOUCXOIUT OBICTpOE
obOHynenue cuyerunka DD3. M Bcs cxema NPUXOOUT B UCXOQHOE
COCTOSIHUE TOTOBHOCTH K ITpUEMY KOJa.

B cayuyae, korna xon OblI NPUHAT BEPHO, cXeMma MPUXOIUT B
MCXOAHOE COCTOSsIHUE MOCJIe TOro, Kak Tpyoka TesedoHHOro anmna-
pata ObuIa MOJI0XeHa Ha BpeMsi 6osiee 3—4 ¢ (onpenesnsieTcs: Bpe-
MeHeM paspsina C4 gepes R8).
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Ecan BKIIOYNTH MapajuiesIbHO LIYHTUPYIOIIEMY COITPOTUBIICHUIO
CBETOIMO/, TO MOJy4YeHHasl CBETONMOIHASl UHIMKALIUS COCTOSIHUS
kioya 3anpera DA noMmoxer ocBOUTb aIropuT™ Habopa Koza.
B sTOoM ciyyae nopsiaoK mnpoBepkH PpadoTOCnocoOHOCTH
ycTpoiicTBa OyeT cienyomum:
¢ MOAKJIOYUTH YCTPOMCTBO K JIMHUM JBYMs IpoBoiamu 0Oe3
yyeTa TMOJSIPHOCTH, Pa3BOOKY MPOU3BOAUTH HEINOCpen-
CTBEHHO B Tejie(hOHHOI PO3ETKE;

¢ IpU NIepBOM BKJIOYEHUU NpUOOpa BO3MOXHO KpaTKOBpe-
MeHHoe (Ha 6—10 c) cpabaTbiBaHMe cUCTEeMBbI 3arpera (cBe-
TOIWO TOPUT);

¢ TI0CJIe CHSTUSI TPYOKM M may3bl 0 3 ¢ HaOupaeTcsl IByX3Hau-
HBII KOZI (CBETOIMO/ B 3TOM peXHUMe He TOPUT);

¢ IPOM3BOAMTCS KPATKOBPEMEHHbII cOpOC JIMHUU U OXWIaHKe
curHajia otseta craHumu 425 I'n;

¢ €CJIM CBETOJMO] HE 3aropaercsl, 3Ha4UT, KOJ MPUHSAT BEPHO,
Y MOXHO HaOupaTh HEOOXOOUMBII HOMEp /JIs1 yCTaHOBJICHUS
CBSI3U;

¢ JUIsI TPOBEPKM pabOTOCIOCOOHOCTH CUCTEMBI 3arpera Habopa
HOMepa Heobxoaumo HabpaTh 1000l HoMep Oe3 rpeasapu-
TeJbHOro Habopa Koza; 3anpeTr Habopa HOMepa MPOUCXOIUT
OJHOBPEMEHHO C 3aXuraHuem cseroauona (1mbo yepes 5 c
rocjie Havyasa Habopa, Jmbo nocie 2-x — 4-x uudp Homepa,
YTO OJHO3HAYHO HE MO3BOJIsIeT Ha0paTh MOJHBIA HOMEp U
YCTaHOBUTD CBSI3b).

YerpoiicTBO 3amuThl JIMHUM, paboTaollee MO OMNUCAHHOMY
BBIILIE AJITOPUTMY, PEKOMEeHyeTcs 1151 IPUMEHEHUS] COBMECTHO C
paaurorenedoHOM WM OOBIYHBIM ammapaToM, Koraa HeoOxoauma
MpocTasi KoAoBasi 3aluTa OT BCeX BUAOB MOIKIIIOYSHUIA.

JlaHHOE YCTpPOMCTBO MOXET OBbITb yCTAaHOBJIEHO U B pacrpe-
nenutene, Ha BbIXOOHBIX KiemMmax ATC, Ttorma oHO mpensr-
CTBYET HeJieraJbHOMY MCIIOJb30BaHUIO JIMHUM Jaxe MPU pa3pbiBe
nuieiica 1o aboHeHTa.

IMonHoe onucanue cxemsl ipuBonurcs B [10].
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3.16. SawuTa TJ1 npu UCNOJSIb30BaHUN
4acTOTHOro metoga Habopa

Korna tenedoHHass nuMHMSA MO3BOJSET OCYLIECTBUTH HabOp
HoMepa B vactotHoii opme (DTMF kon), ycTpoiicTBO 3aIinThl
Takxe MoxeT ObTb BblMONHeHO B Buge DTMF-npuemHuka.
Hawubonee npocto 3Ta 3ama4a pemaercs ¢ NOMOUIbIO ClIeLUaTN3u-
poBanHoii Mukpocxembl KP1008B2K18.

Ha pwuc. 3.16 npuseneHa npvHLMIIKAAIbHAA CXeMa OJIOKMpa-
TOpa 4acTOTHOro Habopa HoMepa ¢ AByx3HauHbIM DTMF konom.

B cocraB cxeMbl BXOAST: JaTYHK HanpskeHus Juaud — VD1,
R1, VD3, R2, DD1.1; y3ea noarotoBku mpuema kKoaa — VD5,
R4, RS, C2, DD1.2, DD1.3, DA1; DTMF-npuemHux c aemudgpa-
topom — DD2, DD3; y3en npuema nepsoii uugpsl — SA2, R14,
R15, VD9, C6, DDA4.5; y3ea npuema Bropoii mugpst — SA1, VDS,
R13, C5, DD4.3, DD4.4; y3en BpeMEHHOTO BKJIIYEHHUs 3ampera
gacrotrHoro Haoopa — R11, C8, DD4.1, DD4.2, R12; kw4
3anpera — DA2; mydaTupyomas emkocth — C7; nenb nuTaHus
y371a noarotoBku npuema koaga — VD2, R3, C1, VD4; ucrounuxk
nutanus (9 B) DTMF-npuemnuka u 1ekonepa.

IIpuHnun padoThbl CXeMbl 3aKJII0YAETCS B CIEAYIOLIEM.

Otan 1. IloaroroBka K npuemy Koja. B ncxomHom coctosinum
k104 DA1 pazoMkHyT, 1 Bce mukpocxeMbl DTMF-npueMunka u
JeKofepa OTKJIIOYeHbl OT 2JeMeHTa nuTaHus 9 B mo MuHycoBoii
uenu. [Ipu cuaruu TpyOku Ha annapare TA gepes Bpemst 1—1,5 ¢
kmou DA1 Bkmoyaercs «eaunuieil» ¢ seixoga 10 DD1.2. DTMF-
npueMHUK DD?2 roroB kK npuemy AByX LU@pP IBYXYacCTOTHOIO
kozna. llenouka RS, C2 npenorspatiaer cpabaTbiBaHUE 31€MEHTOB
DD1.2, DD1.3 npu npueme nocsliku BeizoBa ¢ ATC.

Oran 2. lIpuem koga. Mukpocxema DD2 ocymiectsisier npuem
DTMF kona uepes nenouky C3, R7. Ha Beixone memmdgparopa
DD3 nosBisieTcss BbICOKUI YPOBEHb, COOTBETCTBYIOLIUI HaOpaH-
HOi Ha Ttacrarype TA mudpe. PackonupoBka nepBoii U BTO-
poii Ludpbl peanr3oBaHbl aHAJIOTMYHO CXeMe, MPUBEIEHHON Ha
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puc. 3.15, onrcanHoi B pazaene 3.15 (ycTpoiCTBO 3aIIUThI IUHUM C
UMITYJIbCHBIM HabopoM). B citydae mpaBuiibHOTO puema aByx uudp
kozna nuoxa VD11 6aokupyeT BKIOUeHue Kioua 3aiuTel DA2.

Bpemennoe BKmovyenwe 3ampeta. Ilocie mpuema mnepBoi
undpsl Koga Ha Beixoge 3 DD3 mosBisieTcsl BBICOKMII YPOBEHb,
u HaunHaercs 3apsan emkoctu C8 yepes R11. Cnycrsa npubausu-
TelabHO 5 ¢ depe3 R12 mpoucxoouT BKIIOYEHHE KIIOYa 3arpera
DAZ2. JIuHus IyHTUpyeTCs CelralbHO PACCUNTAHHON EMKOCTBIO
C7, yro obecnieunBaet nopasaeHne gaabHenmmux DTMF-nockuiok
Habopa 6osee yeM Ha 20 1b. Oto He no3posser annaparype ATC
OHO3HAYHO BOCHPUHSATH HOMEP B YaCTOTHOM opme.

Criucok meraseii cxeMbl IpuBeieH B Ta01. 3.2.

Otkimovenne cucrembl 3ampera. Ilocie Toro, kxak TpyOka
Oyner nosioxeHa Ha annapart, HanpsikxeHue Ha C7 Oyner IjaBHO
Hapactarb a0 3HadeHusi 60 B, 4to, B CBOIO ouepesb, BbI3OBET
nepexon matuyvka HanpsbkeHuss DD1.1 B mcxomHoe cocTosiHEe.
3arteM nocrnenyer paspsn KongeHcaropa C2 yepes R4 u, nanee,
otkimovyeHre DA1 (a 3Hauunt otkmouenue mukpocxem DD2, DD3,
DD4 ot ucrounuka nuranus 9 B). Cxema nepexoaut B MUCXOAHOE
COCTOSIHUE.

JUid NpaBWIbHOTO NpHMeHeHHs OJOKMpaTOpa YacTOTHOIO
Habopa HeoOXOOMMO BBITOJIHATH CIEAYIOUINI aaroputM Habopa
HOMepa:

¢ cHATb TpyOKy TA, ycnbimars otBeT ctanumu 425 I';

¢ BblIEpKaTh naysy 2-3 c;

+ HaOpatb Kox Ha Ki1aBuarype TA (ecTecTBEHHO, anmapaTt 10J-
KeH OBbITh IEPEKJII0YEH B peXMM TOHOBOro Habopa — Habopa
Homepa B DTMF-dopwme);

¢ OCYHIECTBUTb KPAaTKOBPEMEHHBIIi COpOC JMHUM U BHOBb
JIOXKAAThCs CUTHaJIa oTBeTa craHumu 425 I'n;

¢ HaOpaTb HEOOXOMUMBIII HOMEp U YCTAHOBUTD CBSI3b.

Crnenyer y4yuTbIBaTh HEBO3MOXHOCTb 3allUTBIBAHUSI MUKPO-
cxembl DD2 ot TenedoHHON NMHUM, TaK KaK OHA MOTpedsieT
Oosee 10 MA, oaTOMy B cXeMe MPUMEHSIETCs pasfelibHasl cxema
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Cnincok getasneri cxemsl Tabnuua 3.2
AnemMeHT cxembl HanmeHoBaHue dnemMeHT cxemMbl HanmeHoBaHue
DA1, DA2 1014KT1A, B C7 220,0 Mkd x 10B
DD1 K561J71A7 R1 10 MOm
DD2 1008BX18 R2 1 MOm
DD3 K561M141 R3 390 kKOm
DD4 K561J1H2 R4 5,6 MOm
zQ1 Keapu, Ha 3579,5 R5 1 MOm
Ky, R6 1,5MOM
VD1,VvD2 KO102A R7 100 kOm
VD3,vD4 A814A1 RS 100 kOm
VD7 KC147 R9 300 KOm
B | e ——
C1 220,0 Mkd x 10B R12 1,5 MOM
Cc2 1,0 Mkd R13 1 MOwm
C3.Cc4 0,1 mkd R14 1 MOm
C5, C6, C8 1,0 Mkd R15 100 kOm

nuTaHus: ot uHuu, 11 nuradusg DD1—C 1, VD4; ot BHelHero

“CTOYHMKA HanpskeHueM 9 B miist nuranus DD2, DD3, DD4.
JdaHHasi cxeMa MOXKET paccMaTpUBATbCAd KaK MOJeJIbHAas s

KOHCTPYHPOBaHUs yCTpoicTs 3amnTsl ¢ DTMFE-komom, a Takke Kak

OTAeIbHOE YCTPOWCTBO MJIsl U30UpaTeNbHON 3alUThl TesedOHHBIX

annaparos, paboTaromux ToiabKo B ToHoBoM (DTMF) pexume.
ITonHoe onucanue cxemsl npuBonurcs B [10].

3.17. YCTPOMCTBO MaCKUPOBaHUS peyun
MMMYJIbCHbIMU MOMEXamMu

C uenbio mpenoTBpalleHus IMPOCTyIIMBaHUA PasroBopa IIo
KaHaJlaM CBSI3U MPUMEHSIOT udpaTopsl (CKpeMOsepsl), UCIOb-
3ylollie, B OCHOBHOM, LIU(PPOBbIe METONBl 0OpabOTKM CUTHAIOB
1160 aHanorosylo uHBepcuto crekrpa. [lpuseny (Cembsin A. I1. —
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npuMm. ped.) onucaHue MpoCTOro YCTPOHCTBAa MAaCKUPOBAHUS pedn
UMITYJIbCHBIMU [IOMEXaMU B KaHaJIe CBS3U.

Ha puc. 3.17, a npencrasyiena 0710K-cxemMa KaHaia CBSI3U, UMU-
Tupyiouiero TeaedoHHyo auHuwo. I[IutaHue B IMHUIO momaeTrcs
oT ucroyHuka nuranusi 60 B yepes pesucrop R1. Ilpu cHsATUM
TpyOku Ha Tenedonax TA1, TA2 (B pexxume coeiuHEHMs) Pa3ro-
BOPHBIii ypoBeHb HanpsixeHus (EO) cocrasmsier okono 10 B.

Ilpunnun feiicTBUs MacKMpaTopa MOSICHSAETCS C IOMOULIBIO
rpadpukoB Ha puc. 3.17, 6. Ha rpaduke A mnokaszana dopma
VUMIIYJIbCHOM ITOMEXH, ITOCTYMNAIOLIEl B KaHaJl CBA3U OT reHepa-

eHepaTop +60 B

nMnynbcoB
nomMexun
R1
. 1K
a1 || ,El,emop%ynmop _1_ UWineiid )J,emopg/nmop I
L L L L
a — 6/10K-Ccxema KaHana CBs3u, UMUTUPYIOLLIEro TenepOHHYIO INHNI0
A 0,3 mMc
Eo
A | | VMNYNbC
} } NOMEXU
| | »
| | 2,9mc | | t
P
| | | |
5 E o - T — —
PEYb C
NOMEXOWU
0,37 mc| | | t
, mc | |
‘H—N } |
| | | |
B Bof——Vr———7- A E B -
| | \ | ¥ BOCTAHOB-
|PEryAMB, ! | JIEHHAS PEYb
1 1 »

>»

t
6 — rpaguiku, NosiCHsIIOLLME NPUHLMI [efCTBUS Mackuparopa

Puc. 3.17. YCTpoOricTBO MackmpOoBaHusi Pe4u UMyJibCHbIMY OMexamm
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Topa nomMex. JlIs MacKMpoOBaHMSl peyd B peXuUMe COeIMHEHUs
MPUMEHSIeTCsI TOJIbKO OIUH F'eHepaTop, CO3AALIMI Ha 000MX KOH-
L1aX KaHaja CBSI3U MPAKTUYECKU OJMHAKOBYIO MOIIHOCTb TTOMEXHU.
B onwmceiBaemoli cxeMe 4acTtoTa reHepaTtopa COCTaBISIET OKOJIO
340 T'u, cKkBaXXHOCTB MOCIEA0BATEIbHOCTU UMITYJIbCOB OKOJIO 9.
IIpu npocaymmBaHuM KaHajla CBSI3U C UMIYJIbCHOW MOMEXOM
0e3 neMOomyJsluu MPaKTUYEeCKU HEBO3MOXKHO TOCTOBEPHO pac-
MO3HATh peub cobecemHUKOB. MoIHas MoMexa B BUJE «POKOTa»
BO3JIEMICTBYeT Ha MpPHUEeMHOe YCTPOKNCTBO, 3amupasi BXOIHBIE YCU-

+5B +12B
9

DD1

. Cc2
10mMK
L Lis
DA1
KP142EH5A

DD2
555AI3

161 DD2.1 DD2.2
5 15

A1 1Tl | L

1 15] 11 7

L1

c3 c4

8] 0,022mk| []R16 0,1mK
7|51k

VT1, VT3...VT5 - KT315I"
VT2 - KT817I"

4
D& KT3 1«

R8 e Vs =
10k

7 _
l Linend TeHepatop
- e ®

aemoaynatop
DA2 R1

K561K73

+60B
B — ripuHUunnuasibHas cxema reHeparopa vl gemoayssropa

Puc. 3.17. YCTporicTBO MackupoBaHusl Pe4u MMIyJibCHbIMY MOMexamm
(npoaosxeHne)
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JUTeNbHbIEe LIeMNH, OCHAIllEeHHble aBTOMATUYECKON peryanpoBKOi
ycunenusi (APY), Hanpumep, MarHuToOH B pexXuMe 3aIluCH.
Kpome 3t1Oro, takas nocienoBaTebHOCTb KUMITYJIbCOB ITOMEXU
obnamaet mocratoyHo mMMUpokuM crekrpoMm. Ha rpaduke b moka-
3aHa (hopMa CUTHAJIOB peYu U IIOMeXU B KaHaJjle CBSI3HU.

JUist neMony sy pedu UCIIOIb3yeTCsl CHHXPOHHAs BpeMeH-
Hasl CeJIeKILUs C BOCCTAHOBJIEHUEM YPOBHS IIOCTOSIHHOM cOCTaB-
asiiomeii (EQ) Ha BpeMst AUTEIbHOCTU UMITYJIbCA TOMEXH (MIn
qyTh Oonbuie). Ha rpadmke B mokasaHa BOcCTaHOBJIEHHAs
peub, rae BMECTO MMIIYJbCOB IIOMEXU IPUCYTCTBYET YPOBEHb
EQ. EcrectBenHo, uTo BO BpeMsi BoccraHoBieHuss EQ nundop-
MalUsl TepsieTcs, HO IMPAKTUYECKU IPOBEPEHO, UYTO MOTeps
nHdopmauuu B 1/10 yacte mepuona He NPUBOIAUT K IOTepe
nHGOpMaLUN B LIEJIOM, PeYb JIMIIb HEMHOTO MCKaXaeTcs, U TO
K€ BpeMsl SHeprusl UMITYJbCOB MOMEXU CHUXAETCS OO MUHU-
MajbHOTO YPOBHSI.

Ha pmuc. 3.17, ¢ npuBeneHa npuHLMNKAIbHAS CXeMa IeHepa-
TOpA U IEMOLYJISATOpA.

B cocTtas remepaTopa BXOIAT:

* mukpocxema DD1;

+ tpansucropsl VT1, VT2 (Monymmpyiomue);

+ snemenTH R2, R3, C1, C5, R4, R5, R6, R7;

+ yctouyHuK nutanusa 5 B— DAL, C2.

B cocraB nemonysaTopa BXOIAT:

¢ IByHaNpaBJIeHHbI K104 DA2 ¢ 311eMEeHTOM peryJupoBKU

E —RS;

* Mmukpocxema DD?2;

+ Oydepnble kackaasl VT4, VTS;

¢ BXOAHOM y3en npuema VT3;

+ snemenThl R13, R14, R15, C3, R16, C4, R9, R10, R11, R12;

¢ crabuiu3arop HanpstkeHus nuranus S B — DAL

IIpuaoun  paboTbl  cXeMbl 3aKJIIOYAETCS B CIEAYIOLIEM.
I'eneparop, coOpanHblii Ha MuKpocxeme DD1, popmupyer nocie-
JOBATEIbHOCTb MMITYJbCOB IIOMEXU B COOTBETCTBUM C rpadu-
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KoM A (puc. 3.17, 6). lemonynsarop uepe3 BxogHou y3en VT3 no
nepeaHeMy GpPOHTY UMITYJIbCA IOMEXU 3aryckaeT GOpMHUPOBaATEb
DD?2.1, paccunutaHHbIil Ha aaureabHocTh okojo 0,37 Mc. Ha ato
BpeMs ¢ noMolbio Kmouda DA2 yepes Bxon 4 Ha BbIxon 3 moga-
eTcsl IOCTOSIHHOE HalpspKeHue ¢ pesuctopa R8, BoccranasiuBas
takum oopaszom EO.

Bxox 1 DA2 B 310 Bpems 3anept. Ilocine okoHuaHust Bpe-
menu 0,37 mc, 3amaBaemoro DD?2.1, nanbHeliliee mnepexioye-
HUe JByHarpasieHHOro kioua DA?2 onpenenser ¢opmuposa-
teap DD2.2; KOTOpBIl paccyuTaH Ha IJIUTEIBHOCTh OKOJIO 2 MC.
®opmuposatens DD2.2 nogkmouaer Bxon 1 DA2 x Beixony 2
(Bxonm 4 DA2 B 570 Bpems 3aneprt). Takum o0pa3oM MpOUCXOTUT
MpOLIeCC AEMONYJISILIUN PeYr C UMITYJIbCHBIMU [IOMEXaMU B KaHaJje
cBsi3u. Jlemonynsitop N2 Ha mpOTMBOMOJOXHOM KOHLIE JMHUU
TAZ2 BbIIIOJIHEH 10 aHAJIOTUYHOH CXeMe.

IIpennoxeHHblii BapuaHT MacKupaTopa He o0sanaer cepbes-
HOI KPMIITOCTOMKOCTBIO M MOXET paccMaTpUBaThbCs JIMILb KakK
CpelCTBO ISl M3y4yeHMs] (PU3MYecKuX IMpOLIeCCOB B MPOBOIHBIX
KaHajax cBsi3W. [IJIsi MCHOJb30BaHMS TAKOTO MacKupaTopa Ha
peanbHOl TeaedOHHON JIMHUU HeOOXOAUMO MPEeNyCMOTPEeTh Psif
JOTIOJIHUTEJIbHBIX KaCKaJ0B JJIsl COIVIACOBAHUSl YPOBHEM, 3aIlUThI
OT HaIpsiKeHUs] UHAYKTOPHOTO BbI30BA U TIP.

ITonpo6Hoe onucanue ycrpoiicTBa npusBonurcs B [3].

3.18. lnudpaTtop TenedoHHbIX COOOLLEHUN

DbdekTuBHYI0 3aluTy paauo U TejedOHHBIX MeperoBo-
POB OT NOCTOPOHHErO IIPOCIYLIMBAHUS O0ECIeYnBaeT METOL
«4aCTOTHOM MHBepcur». YacTOTHO MHBEPTUPOBAHHBIA CHUTHAJ
BbIIEJISIeTCSl U3 HUXKHel OOKOBOH MOJIOCH! CrieKTpa 0ajaHCHOro
npeo0Opa3oBaHus 3BYKOBOTO CHTHaJa C HAJA3BYKOBOW HecCyIlei.
JIBe mocienoBaTe/bHble MHBEPCUM BOCCTAHABJIMBAIOT UCXOIHBIN
CUTHAJI, T. €. YCTPOMCTBO MCIIOJIBb3yEeTCA ONHOBPEMEHHO U KakK
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Kozep, 4 Kak aekogep. CUHXpOHM3aLUs MeX1y epeJaTYukoM 1
NPUEMHUKOM He TpedyeTcsl.

Jdasa HopmanbHO# padoTbl yerpoiicTBa HeoOxonuMo 3ddek-
TUBHO OTPAHUYUTH CIIEKTP PEYEBOro curHaia auanazoHom 300—
3000 I'u. B mpoTuBHOM cilydyae 4acTh CHEKTpa BbILIE Hecyllen
neperubaeTcst 1 HaKJaablBaeTCsl Ha 00J1acTh HU3KUX YaCTOT, CO3-
JlaBasi CWIbHBIE JIOMOJIHUTENIbHbIE TOMeXU. B npenenax ykazaHHOI
MOJIOCHI YacCTOT Pa30OPYMBOCTb peyd IOCie ABYX Ipeodpas3oBa-
HUil cocraBiisieT He MeHee 65 %. Ha puc. 3.18 nokasaHbl crieKTpbl
BXOJIHOT'O U ITpe00pa30BaHHOIO CUTHAJIOB.

Hecymue naps! Kopep/aekonep HacTpauBalOT Ha OIMHAKOBYIO
yactoty. [Tpu HacTpolike yCTpOiCTB KOIMPOBAHHBIN pe4eBOU CUT-
HaJl MOXHO 3alucaTbh Ha MarHUTO(MOH U 3aTeM ogo0paTh 4acTOTy
npeoOpa3oBaHus JeKoiepa No HaubosbLIel pa300pYUBOCTU pedn
MpY 1€KOAUPOBAHUM.

Ilpu paGorte ¢ pasnM4YHBIMU MPUEMHUKAMU U UCTOYHMKAMU
CUTHAJIOB, BO3MOXHO, MOTpeOyeTcsl TOMOJIHUTEIbHOE YCUJIEHMUE.
B kananax AyruleKCHOW CBSI3M [JIs1 MOBBIIIEHUS] KOH(MUIEHLU-
aJIbHOCTU TIEPEroBOPOB LIEJeCO00Pa3sHO MCIOJb30BATh pa3HbIE
4acTOThI TPe0Opa3oBaHusl.

YerpoiicTBo, cxema KOTOpOro rpuseneHa Ha puc. 3.19, a, cocrout
u3: TeHepaTopa, BeIpabaTbiBarollero curHaa vacroroi 14 kI
nenurensi-bopmuposarens Hecymeit 3,5 k[ (DD1); anamorooro
KOMMyTaTopa — OanancHoro monyisitopa (DA2); BxogHoro mosno-

300 3250 3500 300 3250 3500

Puc. 3.18. CriekTpbl BXO4HOIO 1 npeobpa3oBaHHOro CUrHaaoB
wmngparopa TenePoHHbIX CO0OLLEHNI
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K561KT3
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Y
4700 5 % 0,047mk
X
o <3 4
‘ 100« DA1.2
181% 2 100k 0,033
100k 7]« = DeSmK
6 Y DA1
X 9 K574y02
E/2 561TM2 E/2 8 K E/2
DD1.1 DD1.2 Y
11 13 3 1|

Kk BbiB. 14 DA2, DD1
9 12 5 2 BbiB. 3 DA1, BbiB. 8 DA3

E/2
10k
DA3 1006BM1 N
= E/2
10| | E=10mK

K BbIB. 7 DA2, 4,6,7,8 DD1
BbiB. 7 DA1, BbiB. 1 DA3

a
Bxopn c3 +9B
R11
? 1000“ i 100K
14]
R7 200 121y
Re 11 K
C1 R4 10k Y
4700 100k 5 X
Sty €
R1 D +9B <+ ca 13 "
100k A7H 1 K
—Y
6
X| « c6
L 81y 10Hg
| 7 E/2 Bbixopn,

DA1 574Y[2A
DD2 561/1A7
DD3 561TM2
DD4 56KT3

Puc. 3.19. Llingpparop TenepoHHbIX COOOLLEHNIA:
a — npuHUunuasabHasi cxema; 6 — yrpoLyeHHasi cxema Lumgparopa,
oT/mM4aroLLasicsl 3aatoLLUmM reHepaTopom v uensmv nutarHus IMC
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cooro ¢uibTpa ¢ nosnocoii mporyckanus 300—3000 ' (DA1.1);
cymmaropa — 6anancaoro moxyisitopa ¢ HU-punsrpom (DA1.2).

MHOroo60pOTHBIM MOACTPOEYHBIM PE3UCTOPOM  OCYLIECT-
BJISIIOT MHAVBUAYAJIbHYIO TOACTPOMKY YaCTOTHI TPEOOPA30OBAHMUS.

Ha puc. 3.19, 6 noka3aHa ympolleHHas cxemMa 3TOro xe
YCTPOMCTBA, OTINYAIOLIASACS 3aJa0UUM [€HEPATOPOM U LIeNSIMU
MUTaHUSI MUKPOCXEM.

Crenyer, onHaKo, NpeAynpeanuThb Tex, KTo OyieT UCIOoIb30BaTh
mndpaTop B KOH(PUIESHLMAIBHON CBA3M, 4TO, oOnagas omnpene-
JICHHBIM TEPIIEHUEM, MOXHO HAy4UTbCS pa3buparh conepkaHue
«4aCTOTHO MHBEPTUPOBAHHOI peuyw». IIoaTOMYy He 3aTArusaiite
[IePEroBOPbI UM NEPUOANIECKN MEHAITE YaCTOTY HECYILEH.

ITonpobHoe onucanue ycrpoiictBa npuBonurcs B [1].

3.19. BbIHOCHON MUKpPOdOH
C NMUTaHUEM MO JINHUU CBA3U

B ycrpoiictBe ucnonb3yeTcsi OObIYHBIA AMHAMUYECKUA WK
27IeKTPOMArHuTHbIE MUKpodoH. Koadduimenr ycunenuss mno
HATpPSDKEHUIO  yCUIUTeNsd, codpaHHoro no cxeme (puc. 3.20)
cocrasisier okosno 3500. Ilepemaya curHaza MOXeT OCYIIECT-
BJISITHCS HA I€CSITKU M COTHU METPOB.

—{—H ——————<
VT4 R6
KT315 330 s
[v]
+ 3
m
(3]
_E'_ [
§
VD1 = J:C2
VT3 | kuso7r B 0,1mk
KT608 I I P
R7 1k

Puc. 3.20. BbiIHOCHOV MUKPOGOH C NUTaHWEM 0 JIMHUW CBSI3N
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Curnan ¢ mukpodona M1 nocrynaeTr Ha ycuiauTesb, cobpaH-
Hblii Ha Tpansucropax VT1—VT3. Mexny BbIXOIOM U BXOIOM
YCWINTEJIS BBeJleHa OTpuLaTeIbHas oOpaTHAs CBS3b 110 HaIpsiKe-
HUIO, oOpasoBaHHas pe3ucropamu R1—R3 u kongencaropom Cl1.
Ilpu 3TOM HayasbHBIA TOK, MPOTEKAOUI Yepe3 YCUIUTENb OT
UCTOYHUKA NUTaHUsA yepe3 pe3ucrop R7, mocrosHen u 3aBUCUT OT
HaIpsKEHUsl UCTOYHUKA MWTAHUS U CONPOTUBJIEHUSI HArpy3ou-
Horo pesucropa R7. Curnai, yCuaeHHBI yCUINTENEM, BbI3bIBAET
M3MEHEeHMe BBIXOIHOTO TOKA YCHJIUTEIs, YTO PUBOAUT K U3MEHe-
HUIO HaIIPSDKEHMS Ha Harpys3kKe.

DT0 HanpsKeHUe MOCTyNaeT Ha YCUIUTEe/Ib 3BYKOBOM 4acTOThI
yepe3 KoHzaeHcaTop C2. YcuwiuTeslb 3BYKOBOW 4acTOTbl MOXET
OBITh MCIIOJIb30BaH JII000M. Pe3ucrop R6 HyxXeH 151 cornacosa-
HUS BHYTPEHHErO COIPOTUBJIEHUS MUKPO(OHHOIO YCHIUTEINA
C COMNPOTHUBJICHUEM JIMHUM CBA3U. BempsmurensHsiii moct VD1
tuna K407 HeoOxomuM 1151 MpenoTBpaIeHns] BbIXOJa yCTPO-
CTBa U3 CTPOSI BCJIECTBUE OIINOOYHOrO NOAKIIOUEHNSI UCTOYHUKA
MUTAHUSL.

Tpanszucrop VT4, BKIIOYEHHBINI MO cxeMe aHajora crabu-
JUTPOHA, MpeloTBpallaeT CKAYKU HANpsDKEHUs Ha YCUJIUTENe
B MOMEHT MNOJKJIIoueHus1 nutanus. Kpome toro, oH nossosser
MOJIyYUTh CUMMETPUYHOE OTPaHUYEHME BBIXOJAHOIO CUTHAJIA IIPU
neperpysKax yCHJIMTeJIsl, YTO UCKJII0YaeT MOsIBJIEHNE YEeTHBIX rap-
MOHUK, 0COO€HHO HEMPUSATHBIX JJIs1 CTyXOBOTO BOCIIPUSITHSI.

Hacrpoiika conurcs K ycraHOBKe HeoOXxonumoro koaddu-
LIMEHTA YCUJIEHUsl MyTeM noadopa CONPOTUBIIEHMS! pe3ucTopa
R3. Ilpu musmenHenum comnpotusieHus pesucropa R3 or 0 mo
20 kOM MOXxHO nonyuuTh Koadduunent ycuaenus ot 3500 no 10.
IIuranue ycunuresst OCyneCTBISIETCS OT UCTOYHUKA [IOCTOSIHHOTO
TOKa HanpsikeHuem ot 12 no 60 B.

Tok, mpoTekaromuii 4yepe3 yCTpOCTBO, He JTOJIKEH BBIXOIUTb
3a npezeisl 0,5—60 MA. Ero 3Hayenue ycranasimubaercs nomado-
pom contpotusiienust R7. Eciu conporusienre 0OMOTKY 3JIEKTPO-
MarHUTHOIO WJIM AUMHAMU4YecKoro Mukpodona M1 nmo mocrosH-
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HOoMy TOKy MeHee 600 OM, TO ero xejaTeJbHO BKJIIOYUTh B LIEIb
amuTTepa Tpansucropa VT1.

B kauyecTBe IMHUYU CBA3YU UCMOJb3YeTCSl SKPAHUPOBAHHBIA WU
oObIYHBINA ITpoBOI. B mocienHeM ciyyae nmpoBona ciaeiyeT CBUTh
MeXy COOOM.

ITonpo6Hoe onucanue ycTpoiicTsa npusonurcs B [1].

3.20. BbIHOCHOW MUKPOQOH
c anddepeHumnanbHbIM yCUNUTENEM
M NUTAaHUEM No JINHUN CBA3UN

IIpuHuMnuanbHas cxema ycTpoiicTsa npusejeHa Ha puc. 3.21.
Tpansucrop VT1 tuna KT361, Ha 6a3y KOTOpPOTo 4yepe3 KOHIeH-
catop C2 mocrynaer curHain ¢ MmukpodoHa M1, Bmecre ¢ pesu-
cropamu R2—R4 oOpasyeTr onHoKackaaHblii MUKPOMOHHBIN ycu-
qutenb. Tpanszucrop VT2 tuna KT315 gnsiercss aMUTTEpHBIM
MOBTOPUTEJIEM U BBIMOJHSIET PYHKLUMIO AMHAMUYECKON Harpy3Ku
nepBoro Kackazaa. iy naabHeiIero yCuieHusi CUrHaua npume-
HeH onepaunoHHbiil yeunutenb DA tuna KP1407Y2, BkioveH-
HBlIi 110 cxeMe auddepeHunanpbHoro ycmnurenss. OH npencras-
JsieT co0oii MaJIOUIyMSIIIMI ONepalMOHHBIN YCUJIUTENb C MaJibiM
TOKOM HOTpeOIeHus.

— —o———— 2+9B
C1 R1 10k /1
47vK| o KT361 S oimx ]mo
0 [+ 1k
m
(A 3
E —» kY3
300K I
M1
MK3-3 s
VT2 R11
KT315 0 1K
o ——— 2-9B

Puc. 3.21. Cxema BbIHOCHOro MMKPO@OHa
C anppepeHUnanbHbIM yCUIMTENEeM U MUTaHUEM 10 JIMHUA CBS3U
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Cxema umeet ko3 duureHT ocnabiaeHns: CMH(a3HbIX BXOIHbBIX
HanpstxeHuit okosno 100 n1b. DTo cBOWCTBO M MCHONB3YeTCS MJIA
MOJABJIEHUS [IOMEX, HABOAUMBIX B IPOBOJAX U UMEIOIIUX CUH-
(asubiil xapakrtep. llone3Hblii chrHaM W MOMeXa CHUMAIOTCS C
Harpy3ouHbix pe3uctopoB R6 u R7 u yepe3 konaencaropsr C3 u
C4 nocTtynaloT Ha MUHBEPTUPYIOLIUI U HEMHBEPTUPYIOLLUIA BXOIbI
Mukpocxembl DA1, coOTBETCTBEHHO.

Bcenencrue atoro curHan nmomexu ociaa0nsieTcsl B MUKpOCXeMe
Ha 100 nb. Ilone3Hblif 3BYKOBOI CUTHAJI YCUJIMBAETCSI ONEPALIMOH-
HpiM yowmreneM B 10 pas. Kosdduuuenr ycunenus curxaza
MOXHO U3MEHSITb IIyTeM W3MEHEHUSl CONPOTUBJICHUS PE3UCTO-
poB R8 u RY. YBenuueHne nx HOMUHAJIOB TIPUBOAMT K YBeJMue-
HUIO Koa(dduliMeHTa yCuiieHus, OIpeneisieMOro Kak OTHOLIeHHue
R8/R4 (RY/RS). Curnas, ycuieHHbIi MUKPOCXEMOI, ¢ BbIBOIA 6 uepe3
KoHzeHcarop C6 noctynaeTr Ha ocHOBHOM Y34 mim MarHUTO(OH.

Pesucropel R10, R11 u konnencarop C5 co3maioT UCKYCCTBEH-
HYIO CPeIHIOI0 TOYKY, HaIlpsiKeHUue B KOTOPOW paBHO MOJOBHHE
HaIpsDKEeHUsT UCTOYHMKA MUTAaHMUSA. DTO OOYyCIOBIEHO TEM, 4TO
111 IATAHUS] YCTPOMCTBA UCIIOJIb3YeTCsl OMHOMNOSIPHOE HaIpsiKe-
Hue. Pesucrop R13 ycranaBinBaer He0OXOAMMBIN TOK MOTpedie-
Huda mukpocxeMmbl. OY DA1 3amensierca na KP140Y/11208. B ciy-
yae npumenenus apyrux OV pesucrop R13 uckmouaercs. IIpu
WCIPaBHBIX AETAISAX YCTPOUCTBO HauMHaeT paborarh 6e3 momnos-
HUTEJIbHBIX PeryJupoBOK.

IMonpobHoe onucanue ycrpoiicTBa npuBonutcs B [1].

3.21. BbIHOCHOM MUKPOdOH
C ABOVHbIM AaudPpepeHunanbHbIM
ycunutenem v nutaHuem no IMHUU CBA3U

Ha puc. 3.22 npencrasieH Haubosee CIOXHBIM, HO, B TO Xe
BpeMsi, HauboJyiee KayeCTBEHHbI U «JIajbHOOOWHbBINH» BapuaHT
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Cé

Puc. 3.22. Cxema BbIHOCHOIO MMKPOPOHAa C ABOHHbIM AN PEPEHLNaIbHbIM
ycuanTenem v MMTaHneM ro JIMHUY CBS3U

VICTIOJIHEHUS YCUIIUTeIs AJ1s1 yAaJeHHOro MUKpodoHa. DTOT Bapu-
aHT TpefycMaTpuBaeT HajJWuue IBYX YCWIUTeJei: OOUH — Y
MHUKpPO(OHa, Ipyroit — y rpOMKOrOBOPUTEJIS.

Takyio CTPyKTypy 4acTO BBIOMpAIOT, KOTa HE XOTAT Iepena-
BaThb CUI'HAJ HU3KOTO YPOBHS (MUKPO(OHHOIO) Ha 3HAYUTE/IbHbIE
paccrosiHusl. B aToM ciydae ocymiecTBiasieTcs nepeada CUrHajaa
1ocJie IpeABapuTeIbHOIO YCUIEHHs, T. €. Ilepe/laya CUrHaja 3Ha-
YUTeJIbHO OoJblIero yposHs (rocie OV noesHblil CUrHaNI MOXeT
ObITb yCWJIEH 10 YPOBHSI B HECKOJBKO BOJbT). Takoii curHai
MOXHO IlepeJaBaTb Ha 3HAUUTEJIbHbIE PACCTOSIHUS, HAIlpUMep, B
JECSITKU U J1ake COTHU METPOB.

Cyl1ecTBEeHHBIM HEJOCTaTKOM CXEMBI SIBJISIeTCS] HEOOXOIUMOCTh
MPOKJIAIKU MATUIIPOBOAHON KpaHUPOBAHHOM JMHUM, HO HA TpakK-
THKe OBbLIO YCHEIIHO MCIIPOOOBAHO MPUMEHEeHHe KOMITBIOTePHOrO
kabesnss UTP-8, koTopelii ucrionb3yeTcs 1UIs1 MOHTaXa JIOKAJIbHbBIX
ceTeil, MpUyYeM CUrHajibl MUKpOQOHa NepefaBaich 110 CyLIeCTBY-
IOILMM JIMHUSIM OMHOBPEMEHHO ¢ paboToi KoMIIbIOTepa.
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Jletanu, uCcnojib30BaHble B CXeMe, IpecTaBieHbl B Ta01. 3.3.

MukpodoH — manoradbapuTHbli, ITMHAMUYECKUIA, TPOMKOTOBO-
putens Tuna 1T-40. 1151 nutanust MCOAb30BaICsl TOTOBbIN OJI0K
MUATAHWSI C IBYHOJISIPHBIM BBIXONHBIM HampsixxenueMm +15B. B ciy-
yae MpuMeHeHus ycTpoiictBa Ha 6ombimux (100—200 M) paccros-
HUAX XKeJaTeIbHO 3allyHTUPOBATh LIENU NUTAaHUS MUKPO(GOHHOTO

yeunuTessi KonaeHcatopamu eMkoctbio 0,047—0,1 Mx®.
INonHoe onucanue ycTpoicTBa MPUBOAUTCS HA www.kazus.ru.

Hetann, ncrnosib3oBaHble B CXeme Tabnuua 3.3
Mosuu. Homep Homunan Twn anemeHTa, Ha3Ha4YeHne
R1 2,4 kOm
Ycunenve kackaga onpegensiercs
R2,R3 68 kOm COOTHOLLUEHVEM ?+2R§/I§1
A1,A2, A3, A4 K140Y/8 vnn aHanornyHsie OY
OnpepensioT BXOJHOE CONPOTUBEHUE, KOTOPOE A0JIKHO
R4, RS 3,9 kOm 6bITb PaBHbLIM BbIXOAHOMY COMPOTUBIEHNIO NCTOYHMKA
CcurHana uimn HEMHOr O Bbille
R6, R7 5,1 kOm
R8 47—100 kOm PerynsaTop rpomkoctun
R9 560 kOm
R10 6,2 KOm
OnpepgenseT ycuneHve kackaga Ha OY A4, ncxoasa na
R 51«0m cogmiuem: 1+R11/R10 8 8
R12,R14 5, 1kOm
R13 1 kOm
R15, R16 360 Om
R17,R18 0,5—10m
R19 10 Om
C1 0,68 MkP
C2,C3,C4,C5 0,33 MkP
C6 0,1 Mk®d
D, D2 KO522
T1,T2 KT3102, KT3107
13,74 KT815, KT814 nnn gpyrue aHanoruyHblie napHbie
TPaH3UCTOPbI
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3.22. AM nepenatumk Ha 27 My,
c ycunutenem Ha UMC

Ha puc. 3.23 npexcrasiena cxema Manomomnoro AM nepe-
natyuka Ha 27 MI'n. Ilpu uysctBUTENbHOCTY AM npreMHHUKA
Ha ypoBHe 3—5 MKB 3TOT nepenaruuk obecrieynBaeT JaJIbHOCTb
cBsi3u 200—300 M Ha OTKPBITOI MECTHOCTH.

Cxema sroro AM mnepenaTyMka COCTOUT M3 CIENYIOUIMX
ocHOoBHbIX vacreit: YHY; AM-monynsitopa (T1); 3amaromero
BY-reneparopa (T2).

JUta naHHOrO paguorepenaTyvka uMeeTcs 2 BapuaHTa UCIoJ-
Henus1 YHUY:

+ Ha 1 Tpan3ucrope (cxema c OD);

+ Ha UMC K548YH1A.

HeTanu, ucrosib30BaHble B CXeMe, ITpeCcTaBieHbl B Tada. 3.4.

WA1

Bxop

Q

-1

R1

Puc. 3.23. Cxema AM nepenaruvika Ha 27 MIy ¢ ycunutenem Ha IMC
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Hetann, ncrnosib3oBaHble B CXeme Tabnuua 3.4
Mo3uu. Homep Homunan Mosuu. Homep Homuuan

R1* 1—10 kKOm R12 200 kOm
R2 1,8 KOm C1 4,7mkd
R3 4,3 kOm Cco** 1MKD
R4 2,4 KOMm c3 200 ndp
R 4,7

> .7 KOM ca,c5 500 np
RO 100 C6 1000
R7 100 KOM ne
RS 1.5 kOm C7,C8,C9 50 nd
R9 50—100 Om c13 10 Mk®
R10 100 Om T1 —KT3107
R11 10 kKOm T2 —KT3102

*

Mcnonb3yeTcs Kak perynsitop rpoMKOCTH
** HenonsapHbIi KOHAEHcaTop

B kawectBe karymexk L1, L2, L5 wucrnons3oBaHbl TOTOBbIE
BY-npoccenn unpyktuBHOCTbIO 50—200 MKI'H, karymku L3,
L4 — OeckapkacHble, UMEIOT BHYTPEHHMII auamerp — 6 MM,
HamoTtaHbl poBogoM [19B — 0,6 mMm. L4 conepxut 10 BUTKOB,
L3 — 3-4 purka. Bce anexTpondTuyeckre KOHIEHCATOPbI TUIIA
K-53-1 na nanpsaxenue 10 B.

Hacrpoiika npou3sBoguTcs U3MEHEHUEM BEeJIMYUHBI PE3UCTOpa
R7. Cnenyer ycTaHOBUTb HalpsoKeHUE Ha KOJUIEKTOPE TPaH3M-
cropa T3 YHY paBHbIM ITOJIOBUHE HAIIpsKeHUs UTanus. Jpyroi
BapuanT YHY B Hacrpoiike He HyxpnaeTcs. UyBCTBUTEIBLHOCTb
YHY na UMC peryaupyercs pesuctopom R11. Yacrora nepenar-
YyKMKa ycTaHaBluMBaeTcs: KonaeHcaropom C7 WM cxkaTueM U pac-
TaruBaHreM Katyiku L4. BosmoxHo, norpebyercs nonbop Bee-
yuHbl C8. HacTpoiika aHTEHHBI OCYLIECTBJISETCS U3MEHEHUEM
eMKocTu KoHaeHcaTopa C9.

ITonHoe onucaHue ycTpoiicTBa MpUBOIUTCS HAa www.kazus.ru.
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3.23. AM nepepatuuk Ha 27 MIy,
NOBbILLEHHON MOLLHOCTH C KBapL,eBon
cTabunusauunen

Cxema nepenaTtyvka InpezacrasieHa Ha puc. 3.24. Ilepenaruuk
BBIIOJIHEH I10 KJIACCUYECKOU CXeMe M He MMeeT KaKUX-JIM0O KOH-
CTPYKTUBHBIX OCOOEHHOCTEIA.

Jletanu, UCNONb30BaHbIE B CXeMe, IIPeCTaBIeHbl B Tad1. 3.5.

KBapuesbiil pesonatop — mo000ii, Ha vacrory 27—28 MI'L.
Karymku reneparopa L1—L3 HamoTaHbI Ha KapKacax AMaMeTpoM
6 MM oT ITY-KOHTYpOB, HCIIOJIb3YEMBIX B CTAHAAPTHBIX PaJiUOIpU-
€MHHUKaXx.

Karymka L1 conepxur 11 Butkos nnposoga I19B-2 nuamerpom
0,5 mm. Karymika L2 conepxut 3 Butka nposona [19B-2 nuame-
tpom 0,3 mm. L3 — 34346 Butkos [1DB-2 nuamerpom 0,5 mm
(oTBOIBI enaroTCsl, CUMTas Mo cxeme cBepxy). Kapkacsl ucrnosns-
3yI0TCSl C 9KpaHaMU U IMOIACTPOEYHBbIMU CepleYyHuKaMu u3 dep-
pura.

Karymka L5 ciyxur ns cornacoBaHusl BBIXOZHOTO KacKaaa
C mepejarolleil aHTEHHOI, COCTOUT U3 5 BUTKOB nposoza I19B-2
nuamerpom 0,6 MM, HamaTbIBaeTCsl Ha Kapkac 0e3 cepreyHuKa
nuameTpoM 8 MMm. JUIMHA HAMOTKH 8 MM.

+9B WAI1

gL R[cs
N e
c15] Jcie " 53

o +C1
o
L e T2

R1 ~ cs
T I

Puc. 3.24. Cxema AM nepenarymka Ha 27 M1 noBbILLEHHOV MOLLHOCTU
C KBapLeBov ctabunusaumner
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Hetann, ncrnosib3oBaHble B CXeme Tabnumua 3.5
Moau HomuHuan, Moau HomuHuan,
. HauMeHoBaHue, u. HauMeHoBaHue,
HOoMep HOoMep
npuMmevyaHue npuMmevyaHue

1—10 kOm, Cc8 0,01 mk®d
R1 MCNOMb3YeTCH Kak c9 24 nd

perynaTop rpOMKOCTU o10 300
R2 160 KOM o 001”¢¢
RS 0.8 KOm c12 160 M3Koo
s 180 xOm C13 1007300 -
RS 24 KOm Cc14 300_500 -
R6 20 kOM v e _qa no
R7 | <Om C1: 0 OZ; (O}
R8 270 Om Cc17 0!033 MKCD
R9 10 Om o0 MK
c1 4.7 kD KT3102, KT315 nnaun

T1,T2 Apyrue aHanorunyHole

Cc2 4,7 mk® TPaH3UCTOpbI
C3 10 Mk® 3 KT368
Cc4 0,022 mk® WSIN @HANOMUYHBIN
Cs 0,022 mkd KT603B6 nnu
C6 30 nd T4 aHanornyHblin
C7 1000 nd T5 KT606A

Karymku 14, L6 — cranmaptasie BY-gpoccemm II-0,1

nHAYKTUBHOCTBIO 50—100 MKI'H.

Hacrpoiika 3amaroniero reuepatopa OCylIeCTBISETCS U3MEHe-
HUEM MOJIOXEHUs oACTpoeyHrKa Karymek L1, L2 u uamenenuem
3HaYeHMit KoHIeHcatopa C6 Mo MakCMMyMy IOKa3aHUIl BOJHO-
Mepa. BozmoxHo, notpedyercs nondbop 3HaueHuit pesucropa R5 B
ueny 0a3el TpaH3MUCTOPA 3aatolero reuepartopa. Ilpu HacTpoiike
aHTeHHb! ¢ oMouibio KoHaeHcaropos C12, C13 uenecooOpa3Ho

TaK K€ UCII0JIb30BATh BOJTHOMED.

ITonHOE onucaHue yCcTpoyicTBa NPUBOAUTCS HA www.kazus.ru.
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3.24. CeTeBO HU3KOYACTOTHbIA
paauonepenaTymk

BonbmMHCTBO ONMMCaHHBIX B 3TOI KHUATE YCTPOWCTB M3JIy4aloT
BBICOKOUYACTOTHbIE KOJIeOAaHUsI B pa3MUHBbIX JUaNa30HaX BOJH.
Ho cymiectBytor ycrpoiicTBa, KOTOpble padOTalOT B HU3KOYACTOT-
HoM auanaszose (50—300 kI'w). Takue nepenaTynky UMEIOT OYeHb
BBICOKYIO CKPBITHOCTb, T. K. IPAaKTUYECKU HE U3JTy4alOT CUTHAJIBI B
OKpYyXaollee MpocTpaHcTBo. Cxema OJHOrO U3 TaKUX yCTPOMCTB
IpuBeneHa Ha puc. 3.25.

JUts mepenady UCHONb3yeTCs YaCTOTHASI MOAYJISILINS, YacToTa
Hecyuleil cocrasasier 95 kI'u. Ilepematuuk muraercs oT ceTu
yepes OectpaHcGopMaTOpPHbIA UCTOYHUK nUuTaHus. HanpsxeHnue
cetu 220 B, nonmxenHoe kKoHupeHcaropom Cl, Beiipsmisercs
moctoM VD1 tuma KII407A. Pe3uctop R3 u xkonnencatop C4
00pasyloT Criaaxusalolluii GUIbTP, HANpsKeHUe MUTAHUs CTa-
Owinsupyercs crabuauTpoHoM VD2. BTo HampsikeHue UCMOJb-
3yeTcs I MUTAHUS yCuiauTesss MouiHoctu. Hanpsixenue, cHu-
MaeMoe CO BTOpPOro crabuimzaropa Ha anemenrax R6, VD3, C7
UCIOJIb3YeTCsl AJIs1 MUTaHUs OCTaIbHON 4acTU YCTPOMCTBA.

YM monysATop Hpencrasiser co0oi reHepaTop MPsIMOYTOIbHBIX
MMITYJIbCOB, yIIpaBJsieMblii HanpsokeHreM. CoOpaH OH Ha MHKPO-

R3 330 R6 330

Ct c3 > 14DD1
0,47mK 0,22MK 1O(J%vm %vm _LC74 RS[T]RH R13

15
250 B 250B I25 B KC520 7" KC210 I K

Ij 30k

DD1.1

C2 3300 c10

4 T2 0,1™MK
R10 KT315

T1 R2 10k . 100k

KT315 L1 —

Puc. 3.25. Cxema ceTeBoro Hu3k04acToTHOIro paavornepeaariynka
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cxeme KS561JIA7. Hawambnyio wactory 95 kI ycraHaBimBaioT
pesucropoM R10. Yacrora cienoBaHus UMITYJIbCOB MOLYIUPYETCS
HaNpsDKEeHWeM 3BYKOBOW YacTOTBI, MOCTYMAIOIIUM C YCWINTENS Ha
tpansucrope VT2 uepes nenutens Ha pe3uctopax R9, R10.

ITpomonynuposanHele kKonebanusi 34 mocTynmaloT Ha YCHIU-
TeJIb MOLIHOCTY, coOpanHblil Ha TpaHzucrope VT1 tuna KT315.
Harpyskoii ycunurenst cayxut tpaHchopmarop T1, nepsuuHas
00MOTKa KOTOPOro COBMECTHO C KoHaeHcaTropoMm C2 oOpasyer
Kosie0aTe/IbHbIIl KOHTYp, HaCTPOEHHbII Ha 4acTtoTy Hecymeid. C
obMoTKkM 2 TpaHchopmaropa curHan yepe3 KoHaeHcatopel Cl u
C3 nocrtynaer B ceTb.

Konpencatopet Cl1 m C3 nmomkHbl ObITh Ha HampsiKeHUe
He MmeHee 300 B, crabwmurponst VD2 u VD3 moxHO 3ame-
HUTb Jpyrumu, Ha HanpsikeHue 18—24 B u 8—12 B, coorser-
ctBeHHO. Tpancdopmarop T1 HaMOTaH Ha PeppUTOBOM KOJIbLIE
K12 x 7 x 3 mm mapku 600 HH, nepsuyHass o6mMoTKa conep-
xkuT 100 BuTkoB nposona I[19B 0,1 mm, oOMoTKa 2 — 20 BUTKOB
nzonuposaHHoro mnposona MIT® nguamerpom 0,15—0,3 mwm.
CepneuHuk TpaHchopMaTtopa U OOMOTKU M30JMPOBAHBI ABYMS
CJIOSIMU JJaKOTKaHM.

Hacrpoiiky HauMHAIOT ¢ MPOBEPKU HAIpsIKEHUs MUTAHUS Ha
crabuwmrponax VD2, VD3. 3arem 3akopauuBaror 6a3zy VT2 Ha
Maccy u nombdopom conpotusieHus: pe3ucropa R10 ycranasim-
BAIOT 4acTOTy reHeparopa Ha Mukpocxeme D1 paBHnoii 95 kxI'w.
IMTon6opom konaeHcaTopa C2 noOuBarOTCsl MOJTyYeHUsI HEUcKa-
JKEHHOW CHHYCOMIbl Ha KoJuiekTope Tpansucropa VT1. Ilocne
3TOT0 CHUMAIOT NepeMbluKy ¢ 0aspl VI2 u ybexnaioTcs B Hajlu-
YUK YACTOTHOM MOIYJSILIVN.

ITonnoe onucanue ycrpoiictBa npusoautcs B [1].

BHumaHwme.

Ipu pabome ¢ smumu ycmpoiicmeamu cobaoodatime npa-
8UILA U MepblL 6e30NACHOCUL, M. K. 2JIeMEHNbL YCIMPOLICME
Haxodamcs nod nanpsxernuem 220 B/
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3.25. YcTpOoMnCTBO AJ1F CHATUS
nHipopmauum co crekna no UK-kanany

Cobpath «XKy4oK» cOBCeM HecnoxHO. OnHako um oOHapy-
KUTb TaKhe paiuoOMUKPO(dOHBI MOXHO 0e3 0coboro Tpyna, CTOUT
TOJIbKO [IPUMEHUTD JeTEKTOP MOJIA.

BwMmecTe ¢ Tem cyliecTByeT HHOI cnocod cHATHA MH(popManuu.
N3BecTHO, 4TO 3ByKOBbIE BOJIHBI B IOMEILEHNH BbI3bIBAIOT MUKPO-
BUOpaLuy OKOHHBIX CTeKos. Ecau HampaBUTh Ha CTEKJO MOTOK
UK-uznuenusi, To Oosbliasi ero 4acTb MpOeT yepe3 CTeKsIo
BHYTPb, ONHAKO OymeT m oTpaxeHue. llpm 3TOM OTpaKeHHbIN
MOTOK OKaxXeTcsl MPOMOIYJINPOBAHHBIM pe4yeBOil MHpOpMaLUeii.
Jl1st Toro 4toObl OLIEHUTh peajibHble BO3MOXHOCTU IOXUILIEHUS
nHdOpMaLy TaKUM ITyTeM U HalTh 3 PEeKTUBHBIIA cr1ocob npoTu-
BOJEHCTBUSA, OblIa pa3pab0oTaHa 3KCIepUMEHTaIbHAs CXeMa Mpo-
CIylIMBalomero ycrpoiicrsa. OHO CTOUT U3 ABYX OTHOCUTEJIBHO
He3aBucuMbIX vyacreii: UK-nepenarunka; MK-npuemHuka.

ITpmanunuansHas cxema MK-mepematdynka 1oKazaHa Ha
puc. 3.26, a. OcHOBY nepeaaTylka COCTaB/IsIET TeHepaTop MPSIMOY-
FOJIbHBIX UMIIYJIbCOB Ha MUKpocxeMme D1. BbixonHoit curnan rese-
patopa c¢ yacroroit 35 kI’ nocrynaer Ha 6a3y tpansucropa VT1,
KOTOpBI coBMecTHO ¢ VT2 obpasyer cocraBHol TpaHzuctop. [1pu
MMOMOIIM 3TOro TpaH3ucropa kommytupyercs MK-ceseronuon VD1.

OTpaxeHHBIIl CUTHAJI MOCTyNaeT Ha BXOJ NPUMEMHUKA, cXema
KOTOPOTO MoKa3aHa Ha puc. 3.26, 6. [Tpunsrsiit potonuonom VD1
CUTHaJI IIOCTYIaeT Ha BXOJ ycuiauress, coopanHoro Ha OV Al.l.
31ech BCsl MOJI0CAa MPUHSATBHIX YaCTOT YCUIMBAETCsl B [Ba pasa, a
Takxe obecrieunBaeTcsl coriacoBaHue GoToauona ¢ Iocienyo-
mumu Kackanamu. Ha OV Al.2 coOpaH akTUBHBIN MOJOCOBOM
dunbTp [1], HacTpoeHHBII Ha yacToTy 34,67 KI'11, T. €. HA YacTOTy
Hecyllel nepefaTyuka.

Koapduuuent ycunenus kackana paseH 100, monoca mpo-
MyCKaHUsI ¢ HepaBHOMepHOCThIO 3 10 — 6,8 kI'11, 310 0Oecneun-
BaeT n3bMparesbHOE yCUIeHHe Hecylei 1 00KoBbIX nosnoc. Takoe
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K BbIB. 14 D1

K561J1A7

KBbIB. 7, 8,9 D1

C5 R11 100«
8

0,1mK | C

Puc. 3.26. YctporicTBo As1s1 CHATUS nHGOopmMaLmu co ctekna no UK-kaHany:
a — cxema VIK-nepeparyunka; 6 — cxema VIK-npuemHuka

MOCTPOEHUE CXEMBbI M03BOJISIET MAKCUMAJIbHO OCIa0UTh JeficTBre
roMex U napa3uTHOro poHa OT OCBETUTEIbHBIX TPUOOPOB.

C Bbixona Al.2 curHas nmocTynaeT Ha aMIUIMTYIHBIN 1€TeKTOop,
MOCTPOEHHBIN MO KJIACCMYECKOH cxeme, He TpeOyloleil mosicHe-
Huii. Ha OY A1.3 u tpansucropax VT1 u VT2 nocrpoen YHY,
Harpy3koi KOTOPOTro Cily>KaT BbICOKOOMHbIe TesedoHbl TM-2A
WA aHAJIOTMYHbIe. Pa3Bs3Ka y3/10B cXeMbl IO MUTAHUIO OCYIIEeCT-
piasgercs nernamu R1 C1, R14 C9, R15 C8.

Hanaaka npaBwibHO COOpaHHOH CXeMbl CBOOUTCS K IOI-
CTpOIiKe 4acTOThl INepefaTdyuka pesuctopoM R1 no nomyuyenus
Ha BBIXOJE€ NPMEMHUKA MaKCUMMAaJIbHON aMILIMTYAbl curHata. OY
K1401Y14 nHe wumeeT npsiMOil 3aMeHbl Cpely OTE4YEeCTBEHHBIX
MUKpocxeM, HO BMecTOo Al.l1 u Al.2 MOXHO MPUMEHUTH JIOObIE
OV ¢ nonesbIMU TPAaH3UCTOPAMU Ha BXOIE U YACTOTOM eIMHNY-
Horo ycuneHusi He mMeHee 2,5 MI't. Al.3 MOXHO 3aMeHUTh Ha
mo6oit OY mupokoro npyuMeHeHus.
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Bo Bpemsi ucnbiTaHuil ycTpoiicTBa MpoBepsuics TaKoil Bapu-
ant: KP574Y/12b u K140V[1708. 3amMeTHO MHOBBICUTH XapakKTe-
PUCTUKM IPUEMHUKA MOXHO, €ClIM IMPUMEHWUTb MaJIOLIyMsIIue
OY TLE2074CN u TLE2144CN ¢upmbr Texas Instruments.
[TokosneBka 3TUX MHUKPOCXEM IOJHOCTbIO COBMAaJaeT C II0KOJIeB-
kot K1401Y/J4. Ceeronuon u ¢GpoToAMON MOXHO B34Th 3apy0Oex-
HOTrO IIPOM3BOACTBA OT cucreM 1Y TeneBru3opos.

B npusenennom Ha puc. 3.25, 6 Bapuanre cxema ¢ K1401Y/14
oOecrieyrBajia yBEpeHHbIl CbeM HH(OpMaLUU C PacCTOSIHUS
5—10 m, Bapuant ¢ TLE2074CN ob6ecnednBan cbeM uHpOpMa-
uuu ¢ paccrosiHuasg 10 15—20 m. Kpome Toro, BTopoii BapuaHT B
cuity 6osiee HU3KOTO YPOBHSI IIYMOB IO3BOJISUI YBEPEHHO pa3ou-
paTh TUXUE CJI0Ba Jaxe Ha (POHE TPOMKOI MY3bIKH.

YyBCTBUTEIBHOCTb YCTPOMCTBA MOXKHO IOBBICUTH JOIMOJHU-
teabHbIMA  MK-cBeTOmMOmaMy, BKJIIOYEHHBIMM —I1apaJuIeIbHO
VD1 nepenatuuka (4epe3 CBOM OTPAHUYHUTEJbHbIE PE3UCTOPHI).
MoXHO TakxXe yBeJUYuTb KOdPPULUEHT yculeHusl NpueMHuKa,
no0aBUB Kackaj, aHAJIOTMYHbIA Kackamy Ha Al.2. JIna storo
MOXHO HCTONBb30BaTh cBOOOAHBIN OY Mukpocxembl Al.

KonctpykTBHO cBetonuon M GoTonMon pacrojoXeHbl Tak,
4yTOOBI UCKIIOUUTH HpsiMoe nonananve MK-usnyuenus cseronu-
ona Ha (GOTOAMON, HO YBEPEHHO IIPUHUMATh OTPAXXEHHOE U3JTyde-
Hue. PeKkoMeH1I0BaHO NpUMeHeHue ONTUYEeCKUX CUCTeM, HaIlpu-
Mep, Takux Kak B [2].

IInranue npueMHUKa OCyLIECTBISCTCS OT IBYX OaTapeek Tuma
«Kpona», nepengatyuk nuTaeTcs oT 4eTblpex 3jaemMeHToB Tuna R20
CyMMapHbIM HanpskenueMm 6 B (1,5 B kaxpiit).

BHumanue!

Hcnonvzosanue 3mo2o ycmpoiicmea 6 HeKOmOopblX Cy-
uasx 3anpeuileHo 3axonodamenvscmeom P u moxem
npueecmu K A0MUHUCHPAMUBHOLL UL Y2ON08HOLL OMEeNt-
CMBEHHOCIUL.

ITonnoe onmcanne ycrpoicTsa npusonurcs B [7].
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3.26. BecnpoBOAHOI CKPbITbIA HAYLUHUK

D10 uzzpenve pazpaboTaHO yMeJablaMU C WWW.Vrtp.ru u naer
(dopy NomOOHBIM YCTpOICTBaM, B TOM YHCJIE€ Pa3IMYHBbIM FapHU-
TypaM THUIa «OJIIOTyC» MO ce0eCTOUMOCTH, SKOHOMUYHOCTH, He3a-
METHOCTU U COBMECTUMOCTU C Pa3JU4YHON TEXHUKOMH. YCTPOUCTBO
(puc. 3.27, a) paboTaer Ha MPUHIINIIE NHAYKTUBHON CBSI3M MEXIy
KaTylIKaMM IepeJaTyuka ¥ MPUEeMHMKA Ha 3BYKOBBIX 4acTOTax.
CoOcTBeHHO caM nepeJaTiyuK COCTOUT TOJIbKO U3 OJHON INepena-
IOLLIEH KaTyLIKU.

Karymka HamaTbIBaeTcst Ha ornpaBke nuametrpoM 20 oM (mmozn-
XOZISIIAasl KacTPIOJsl) U COIEpKUT He MeHee 50 BUTKOB M30JIMPO-
BaHHOro nposona auaMerpoM 0,2 MMm. 3aTeM MPOBOJ, CHUMAETCH,
1 00MaThIBaeTCsl KAKMM-JIM0O0 M30IMPYIOIIUM MaTepHUaIoM (XOTs
Obl MaJISIPHBIM CKOTYEM ), YTOOBI [OJTyYMJIOCH IIJIOTHOE KOJIBLIO.

BeiBonbl KaTylIKM MOAMNAMBAIOTCS K TMOKOMY MOHTaXXHOMY
MIPOBOlY IJIMHOI OKOJIO MOJyMeTpa CO IITeKKepoM (Hampumep,
«IKeK» 3,5 MM MOHO) AJsl MOAKJIIOYEHHUS] K MCTOYHHMKY 3BYKa.

R2 []R3 4 BF1
a 43« | |10k L] Toam-1958

3ByK L2

1+

Puc. 3.27. becrnpoBoaHbIVi HAYLLIHUK CKPbITHOrO HOLLEHUS:
a — cxema pafnoHayLLIHNKa;
6 — BHELUHWI Bu MOHTaxa pagvioHayluHuka B MUHNaTiopPHOM UCIOJIHeHUN
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ConpoTuBieHre MpoBoia TaKOro AMAMETpa U JJIMHBI COCTABUT
15—20 Om, 4TO paBHOLIEHHO CONPOTUBJIEHUIO OOMOTOK OOBIY-
HBbIX HaynIHUKOB. IT03TOMy Takylo KaTylKy MOXHO NMOJKJII0YaTh
K BBIXOY JIIOOOH TEXHMKH, Kyla MOAKIIOYAIOTCS TOJOBHBIE Teje-
(dhOHBI (HAYITHUKH).

OcHoBOI1 MUHMATIOPHOTO NpueMHuka (puc. 3.27, a) sBisercs
nuHaMudeckuii Teaedon TOM-1958 (nnm aHanOrMYHBIN) OT Ciy-
XOoBbIX anmapatoB. Eciu He TpeOyercs, 4TOOBI NMPUEMHUK ObLI
COBEpILIEHHO HEBUAUM, TO B Ka4eCTBe 3BYKOBOTO KaICIOJIsl MOXHO
MIPUMEHUTD JII000H AMHAaMU4YeCKuil TeaedOH C CONPOTUBIECHUEM
0OMOTKHM HE MEHEe HECKOJIbKO AeCATKOB OM.

IIpuemnuk mnpencrasiser co0Oi TpeXKacKaIHBIA yCHIUTE]b
HU3KOH 4aCTOThI C HEIOCPEICTBEHHOM CBSI3bI0 MEXy KacKaJaMu
1 00paTHOM CBS3BIO IO MOCTOSIHHOMY TOKY uepe3 pe3ucrop Rl.
Koadpduuuent ycunenns rakoro YHY Oyzner paBHATbCS OTHOLIE-
HUIO conpoTuBieHus: R1 K BXOIHOMY CONPOTUBJIEHUIO TPaH3U-
cropa VT1. To ectb koaddumeHT ycuneHus Oyner OorpoMHBIM.

CxeMma oxBayeHa 0OpaTHOH CBA3BIO 10 IOCTOSIHHOMY TOKY U He
HyXJaercsl B HacTpoiike. [TonoOHbIe cxeMbl ¢ MUHUMAaJIbHBIM YKC-
JIOM paZil03JIEMEHTOB MyOJIMKOBAJINCh elle BO BPeMeHa IepBbIX
TPaH3UCTOPOB U PabOTAIOT 4O CUX MOP YXKE Ha 3JIEMEHTHOM 0asze
JUIS1 IOBEPXHOCTHOTO MOHTAXA.

Cxema coOupaercssi OObEMHBIM MOHTAXOM C IPUMEHEHUEM
PE3UCTOPOB U TPAH3UCTOPOB B UCIIOJHEHUU JJIs1 TOBEPXHOCTHOTO
MOHTaxa (ecnu TpebyeTcsi MUHUATIOPHOCTb ).

Karymka npuemnuka L1 HamatsiBaetrcs Ha tenedone BF1 u
cogepxut 70—100 ButkoB nposoxa auamerpom 0,05—0,07 mm
(Tak 4roOBI BiE3aO0 B yX0). PamnosnemMeHTHl pacnosoXeHb
Mexny TeaedoHOM u Oarapeeil MuTaHUs (JEMEHT MMUTAHUS IS
yacoB GB1, cm. puc. 3.27, 6).

Jlanee BCS KOHCTPYKLMSI OOTSTMBAaeTCs TepMOYCalOYHOM
TpyOkoii. Tpansucropsl VI1—VT3 — BC847 (B xopnyce COT-
323), wm oredectBeHHble KT3130 A9. Tpansuctops! MOTyT OBITh
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MOOBIMU MUHUATIOPHBIMY, B TOM YHCJIE ¥ p-N-p THMA (CO CMEHOM
HOJISIPHOCTH OaTapen MUTaHMS).

IIpaBuiIbHO cOOpaHHBIN MPUEMHMK IOJDKEH M31aBaTh ciaboe
IIUIEeHNe ¥ pearupoBaTh Ha MPUOJIMXKEHNe K CeTeBbIM TpaHchop-
maTopam (10Buth ¢oH 50 I').

JI71st 3KCIUTyaTaly HayIIHAKA KOJbLIO aHTEHHBI MepefaTInKa
HAJIeBAIOT Ha ILEI0, MTeKep MOACOeNUHSIeTCS K MPUEMHUKY WM
COTOBOMY Tesie(hOHY, HAyIIHUK BCTaBJISIETCS B YXO.

MOXHO 3aMeTHTh, UTO B 3TOM CJIyyae OCH KaTyIleK Iepesar-
YMKa U IPUEMHIKA MepIeHANKYJISPHBI IPYT APYry. DTO yXyALIaeT
repeaavy 3ByKOBOTO CUTHAJIA OT Mepealoleil KaTyIIKK K IpueM-
HOU. YTOOBI YCHMIIUTD CBS3b MEXKIy KaTyIIKaMy, MOXXHO ITO3KIIepe-
MEHTHPOBATh C MOJIOXEHNEM Ha Illee KaTyIIKU IepefaTynka Win
nonpo6oBaTh IPUMEHNUTh KaTYLIKY MepeiaTuika Ha (heppuroBom
CTep:KHe, pa3MelnaemMyio Ha riede [www.vrtp.ru].
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OBHAPY>XUTEJIUN LLMNOHCKUX
LUTYYHEK, NTOCTAHOBLLUUKU MNOMEX,
OXPAHHbIE OATHYHUKMH

Jna ysepennoii pabomul 6 nomeuseHun
Obleaem Hy;KHO NPO8epUnL KOMHANMY HA HALU4UE
ROOCIYULUBAIOULUX YCIPOICING U OPY20Ll CReUMeXHUKU.

B amoii enase onucanst HecnoxHbie ycmpoiicmea,
noseoanaouie 0OHAPYKUBAMb KAHANbL YMEUKU UHDOPMAUUL
U deMoHCmpupyroujue cnocobbl 3auiUnvl OM YMe4Ku
UHGOpMayuL, cucmemyl 0718 NPedOMEPAULeHIU L NDOHUKHOGCHUSA
K OXPAaHAEeMOMY 006eKIY, UCNONb3YIOULUE DA3TIUMHbLE
@u3suuecKue NPUHLUNDL.

Hpe@cmaeﬂeubt cxemomexnuueckue peutenu,
KAK HA 60cmyngLx 6MCKp€I’I’IHle INNEMEHMAX,
mMakKk U Ha cneyualu3uposannblx MUKpoCxemax.



MmaBa 4. O6HapyXMUTENN LUNNOHCKMX LUTYy4eK 133

4.1. UupukaTop nong
KakK pabo4Yunii UHCTPYMEHT

HNunukaTop BBICOKOYACTOTHOIO PAaIUOMU3IYYEHUS ABJIAETCH
VUHTEPECHBIM U IOJIE3HBIM MPUOOPOM, C IOMOULIbIO KOTOPOTO
YIOOHO «OCS13aTh» COCTOSIHUE 3JIEKTPOHHOTIO U3JENUs WIN [oMe-
menuss st ooHapyxenust BU wmsnyuyenmit. M3 nocrynHsIx mis
CaMOCTOSAITEJIbHOTO U3TOTOBJIEHUSI CAMBbIM YECTHBIM IPUOOpPOM B
9TOM cllyyae OydeT macCHBHbIA WHAMKATOP 3JE€KTPOMATrHHTHOIO
BBICOKOYacTOTHOro noJs. IIpu MmunuMyme neraneil U OTCyTCTBUAU
AKTHUBHBIX KOMIIOHEHTOB OH I1OKa3bIBaeT JEHCTBUTEIBHO YPOBEHb
T10JIs1, @ HE BO3MOXHbIE HEMOIAKU CBOEM 2JIEKTPOHHON CXEMBI.

I'maBHBIM 371€MEHTOM U1 U3rOTOBJIEHUS UHAUKATOPA BBICOKO-
YaCTOTHOTO U3JIy4YEHHUS SIBJIIETCS CBEPXBBICOKOYACTOTHBIN JEeTeK-
TOPHBII AK0M. B KayecTBe TaKoro 1uoga MOTyT ObITb TPYMMEHEHbBI
crapble (ckopee Bcero toyeunsie) CBY anonst Tumna /1405, 1602
nm nonobuele, CBY nerekropusie nuonel IMotkn KA202—
KA207, nmnoptasle nerekropasie CBY nuonsl. B xpaiineMm ciy-
yae, 17151 MPpOoOBl MOXKHO B3$ITh TepMaHueBbiii anof Bpoxe /311, Ho
ero pabouas yacrora He nipesbicuT 100 MI'L.

B cnpaBounukax u karanorax CBY guozmsl 3ayacTyio O4eHb
HEBHSATHO KJIAcCU(UUUPYIOT MO MX Ha3HAYeHMIO. JleTeKTOpHbIe
JMOIbI MOTYT HAa3bIBaTh U BBIITPAMUTEIbHBIMU AUONAMU, U BUIEO-
IETEeKTOPaMU, CMELAaTh UX CO CMECUTEJIbHBIMU 1uogamMu. [1aBHbIM
OT/IMYMEM JETeKTOPHOIO IUOAA SBJISETCS TO, YTO MpsMasl BETBb
€ro BOJILTAMIIEPHOM XapaKTepUCTUKU HAYMHAET ITOAHUMATbCS
noutu cpasy ot 0 B. Hu B koem ciyyae He cinenyet usmepsate CBY
auonsl TectepoM. JIIoOo3HaTe bHbIE, HE MMEIOLUE XapaKTepUo-
rpada MOTyT CHATb XapaKTepPUCTUKY OUOAA BPYUYHYIO C UCIIOJIb30-
BaHMEM BOJIETMETPA U MUJLIMAMIIEPMETpa, MofaBas Ha IUOL Ipsi-
Moe Hanpsikenue ¢ mwaroM 0,05 B u orpaHuumBasi nocTOSIHHbBIN
TOK 4epe3 Hero BenuuHoi He 6onee 0,5 MA.

Korna nuon HaiimeH, MOXHO INPUCTYNaTb K WM3rOTOBJIEHUIO
unpukatopa (puc. 4.1, a). Cob6CcTBEHHO, CaMUM HHIMKATOPOM
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Puc. 4.1. lHgukaTopbl nons:
a — npuHUMnuasabHasi cxema rnacCuBHOro nHavKaropa rnoss; 6 — npuHUunuaabHas cxema
UHANKATOP MOJIs1 CO 3BYKOBOW MHAMKALMEN, B — MPUHUMNnaasHas cxema rnpoctoro YBY
AN HAMKaTopa nosisi; I — MpUHUUNmMaabHasi cxema LUMPOKOINOIOCHbIN CcTabubHbIv YBY
AN151 nHAnKaTopa rnoJss
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BBICTYIaeT CTpesnoyHblii Mukpoamnepmerp PAl ¢ npexpeinom
nsMmeperusa toka 30—50 MxA. Kpemnuesble nuonel VD1, VD2
3alIMALIAIOT AETeKTOp U MHIUKATOP OT NEeperpy3kKu. AHTEHHOMU
WAT1 MOryT CIyXWUTh MPOBOJIOYHBIE «YCBhI» U3 MEIHOTO MPOBOIA
nuamerpoM 1—2 mm nimmHoM 1o 200—300 MM UM fBe TeJIeCKONu-
yeckue aHTeHHbl. [[1s1 Oosbleit 4yBCTBUTEIbHOCTH MHIMKATOpA
JUTMHA aHTEHHBI JOJKHA OBbITh 0JIM3Ka K MOJTYBOJIHE U3MEPSIeMOro
U3JTy4eHUsl.

C noMolpio MacCMBHOTO MHAMKATOpaA IMoJisl yA0OHO UcClIeno-
BaTh NOBEJEHNE NepefaTYNKOB, OLIEHUBATh JUarpaMMbl HaIlpas-
JIEHHOCTH aHTEHH, HO JUUIST 00CJIeJOBaHMS TTOMEIEHNI ITaCCUBHBIN
MHAMKATOp HeynoOeH. OH nMeeT HEeBBICOKYIO YyBCTBUTEIbHOCTD,
pa3MaxuBasi TAKMM UHIUKATOPOM, [IO3TOMY 3aTPYIHUTEILHO YBU-
JEeTh U3MEHEHNeE MOJI0KEHUs CTPeJIKUA Tpubopa, 1a U caM BBICOKO-
YYBCTBUTEJIbHBII CTPEJIOYHBIN MUKpOaMIIepMeTp OYeHb He JTIO0UT
COTPSICEHUI1 U yIapoB.

g ynoOGcTBa mpuMeHeHus npuxoaurcs okpyxars CBY nerex-
TOp 2JIeKTPOHHOI cxemoii (puc. 4.1, 6). Cxema ocyliecTBIIsieT CBe-
TOBYIO M 3BYKOBYIO MHIWKALUIO YPOBHSI HANPSKEHHOCTH MOJISL.
N3MmeHeHne HanpsKeHHOCTU MOJIsl MOXHO OLIEHUBATh 110 4acTOTe
CJIeJOBAHMS 3BYKOBBIX CUTHAJIOB IJIUTEIbHOCTBIO 0,2 MC 1 4acTo-
Toii okouto 1 KI'1y mim Benblmek ceeroguona VD4,

KonnuecTBo curHaioB MeHsSIETCSl OT OQHOTO 3a JECATKU CEeKYH]T
110 HeMPepbIBHOIO TOHA MU 00JIbIIOM YPOBHE CUrHaJIa. 3ByKOBast
VMHAVKALKS TO3BOJIAIOLIAS OLEHUBAThb TeKymuil yposeHb BY
U3JIyYEHUS] U PeryjsiTop YyBCTBUTEIBHOCTH MO3BOJISIOT OBICTPO U
3¢ PEeKTUBHO JIOKATU30BaTh UCTOYHUK PaIVOU3TyYEHUsI.

ITepspiit OY DAL.1 aBisieTcss HBMHBEPTUPYIOLIUM YCUIUTEIEM
MIOCTOSIHHOTO TOKAa, BEJIMYMHA YCUJIEHUsI KOTOPOrO peryaupyercs
pesuctropom R3, coBmernieHHbIM ¢ BhiKmouareneM. Crenyomye
nBa kackaza Ha DA1.2, DA1.3 nocTpoeHbl 10 ONHOTHUITHOM cxeMe
yrpasisieMoro MysibtusuOparopa Ha OY. Ilosropurens Ha DA1.4
cyxuT dhopmupoBarteieM ypoBHs «3emim». Ha DA1.3 cobpan
MYJILTUBUOPATOP, YIIPaBJIsieMblii HAIIPSIKEHUEM BBICOKOTO YPOBHS,



136 LLINoHCKWE WTYYKM N HE TONBKO. ..

ero yacroTa okojo 1000 I'u. 3BykoBoit MyabTUBUOpATOp 3amycKa-
eTcsl OT reHepaTopa YIpaB/sieMOro HaIlpsDKeHUEeM, BbIITOJIHEH-
Horo Ha DA1.2.

ITonoxwuTenpHbBIE UMITYJILCBI TEHEPATOPA HE 3aBUCSAT OT YPOBHS
BXOJIHOTO CUTHAJIa, UX JJIUTENBbHOCTb OKoJo 0,2 ¢ 3a1aeT Lernoyka
RS, C3. luTenbHOCTD May3 MeX1y UMITYJIbCaMU 3aBUCUT OT CKO-
poctu paszpsina C3 yepes Tpansucrop VT1 u pesucrop R6. A mipo-
BOOMMOCTb TpaH3uctopa VT1 B cBOIO 04yepenb 3aBUCUT OT BXOZ-
Horo BY HanpsikeHus BbIIpsIMIIeHHOTO nerektopoM VD1 u yse-
JIMYEHHOT0 ycuiuTesieM noctosiHHoro Toka Ha DA1.1. B kauecrtse
DA1 ucnons3yercsl cueTBEpeHHbIN ONEpPalMOHHBIN YCUIATENb C
J1arna3oHOM BXOIHBIX CUTHAJIOB, BKJIIOYAIOIIUM HYJEBOE BXOJHOE
HaIpspKeHue.

Ecan 4yBCcTBUTEIBHOCTh MHIMKATOPA MOKAXeTCs HemoCcTa-
TOYHOH, TO nepex VD1 MOXHO BKJIIOYUTH IIMPOKOIIOJIOCHBIN
BBICOKOYACTOTHBIN YCUJIUTENb BBINOJIHEHHBII MO cXeMe INpuBe-
neHHo#l Ha puc. 4.1, ¢ wiu puc. 4.1, ¢ [16]. YToOsl mMpokono-
JocHblil YBY He Bo30yXaaics U MMeJl paBHOMEPHYIO YaCTOTHYIO
XapaKTepUCTUKY, OH JOJKEH OBbITb BBIIOJHEH C COONIONEHHEM
TpeOOBaHUII KOHCTPYUPOBAHMUSI BBICOKOYACTOTHBIX YCTPOICTB.
Tpansucropsl miga YBY xenareabHo OpaTh ¢ TpaHUYHON 4acToO-
Toit He MeHee 4 [T

ITpubop cHabxeH Tesneckonuueckoil anteHHO WAL u mura-
eTcsl OT IeBATUBOJbTOBON Oarapeu. IlepemeHHBIM pe3ucropom
R3, coBmeleHHbIM ¢ BBIKIIOYaTeaeM nuranus SAl, peryaupyior
YYBCTBUTEJIBHOCTb INpubopa. Ero BBICTABIAIOT TakuM oOpasoMm,
YTOOBI YBeIMYEHNUE YPOBHS HAIIPSoKEHHOCTH IO BBI3bIBAJIO HAU-
0osiee pe3Koe U3MEHEHUE YaCTOThI CJIENOBAHNS UMITYJIbCOB UHIU-
KaLuu.
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4.2. UHankaTop nong
Ha cneunasm3mpoBaHHbIX MUKpPOCXeMax

HNunukatop nons (puc. 4.2) BBINOJIHEH Ha UMIIOPTHBIX CIIeLIAA-
JU3MPOBAHHBIX MUKpOCXeMax U 00siajaeT BHICOKON YyBCTBUTEIIb-
HOCTBIO ¥ TOUHOCTBIO NoKa3aHuii [42]. Mnaukarop ocyiiectsisier
CBETOBYIO MHIMKALMIO C MIOMOIUBIO JecATU CBeToanonoB VD3—
VD12. Beicokue napamMeTpbl UHAWKATOPA OMpeaessIioTCs prumMe-
HEHHOM crenuain3upoBaHHON Mukpocxemoin DA2 — mnorapud-
MUYECKUM JeTEeKTOPOM/KOHTpoiiepoM AD8313.

Bxoxnoit BY curnan ¢ teneckonuueckoii anteHHsl WAL yepes
samurtHble nuonasl Ilorkun VD1, VD2 u ®BY L1, C4, C5 ¢ gacro-
Toii cpesa 30 MI'n nocrynaer Ha Bxox DA2. Becp nuana3oH Bxon-
HbIx BY curnanos yposuem 0,1—200 MB npusonutcs Mukpocxe-
MOH K BBIXOZHOMY HampsikeHuio B nuamnazone 0,45—1,75 B. Oto
HarpsiKeHue IOCTyMaeT Ha BXOJ JMHEHHOro aHajJoroBOro JAuc-
res Ha Mukpocxeme DA3. OnopHoe HanpsiXeHue TUCIulest U TOK
KaxXJ0ro ceeToaroza 3anarcs pesuctopamu R7, R8:

Ref Out V = 1,25 x (1+R8/R7); Iled = ~12,5/R7.

I'panuriel oToO6pakaeMoro HampsKeHUs! ONpeesiioTCs] YPOB-
HAMU HANPSKEHUS MOJAaBaeMOro Ha BBIBOABI MUKpOcxeMbl DA3
RHI u RLO.

Mukpocxemy DA3 MOXHO ¢ TeM Xe yCIexXoM 3aMeHHUThb CTpe-
JIOUHBIM MHIMKATOPOM, BKJIIOUYEHHBIM MO cxeme puc. 4.2, 6. Pe-
sucropoM R1 BbICTaBUTH MAKCHMMAJIbHBINA Ipefesl MHAUKALUU U
COOTBETCTBEHHO packpacuTh ero mkany. Karymka L1 6eckapkac-
Hasi, umeeT 10 BUTKOB, HaMOTaHa npoBogoM auamerpom 0,3 MM
Ha omnpaske auaMmerpoM 3 mMm. IIpu HeoOxomuMoCTU MHAMKATOP
MOXHO TakKXe CHa0IuUTh 3BYKOBOW MHAMKaLuWed Mo Jo0oil u3
U3BECTHBIX CXEM.
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4.3. UHankaTop nong
0e3 neTeKTOpPHOoro guopa

HeoOpluHasgs cxema MHAMKATOPAa BBICOKOYACTOTHOIO IIOJIA
npezacrasjeHa Ha puc. 4.3. B npencraBieHHOM UHIUMKATOPE OTCYT-
CTBYET IEeTEeKTOPHBII I1OJ, NOCKOJIbKY €ro (DyHKLIMIO BBITOJIHSET
MUKpocxeMa nBorHoro 6anancHoro cmecutenst K17411C4 [31].

Mukpocxema 31ech paboTaer 1o CBOEMy IPsIMOMY Ha3Haye-
HUIO — KaK IepeMHOXMWTeIb CUrHaJoB. BxomHoii curHan (kak
MpaBWJIO, CUHYCOMJAJbHBIA WM OJM3KUIA K HEeMy), MPUHSTHIN
aHTeHHO WAI, mocTymaer Ha [Ba PasjMYHBIX BXOIA CMeECH-
Tesst — BbIBOABI 8 M 11 Mukpocxemsl DA1. [IBa npyrue (BBIBOIBI
7, 13) coeauHSIOT IO NEPEeMEHHOMY TOKY € OOLIMM IIPOBOIOM, U
OHa OCYHIECTBJIsIET MEPEMHOXEHUEe CUTHajla «caM Ha ce0s», TO
€CTb BO3BEJIEHUE B KBaJpar.

Ecmn U, =Usinwt, To Ha BbIXOZIe MUKPOCXeMbI OyzieT CUrHa

U,,,=KUZ%in%wt,
rae U — aMImMTyna BXOQHOTO CUTHAIA;
® — €ro Kpyrosas 4acTora;
K — xoaddunment nepenaun MUKpOCXEMBI.

DTO0 BBIPaXXEHNHE MOXHO IPeoOpa3oBaTh:

U,,.x=KUZin?ot = KU?2 - (KU%cos’ot)/2.

BbIX

Takum 00pa3oM, B BBIXOJHOM CUTHAJIE MUKPOCXEMBI IIPUCYT-
CTBYET IIOCTOSIHHASA COCTABJIAIOLIAS U [IEPEMEHHast COCTaBJIAoIIas
yABOEHHOU 4acToThl. IlocrosHHas cocrasigoomas MponopLuo-
HaJIbHA KBaJpaTy BXONHOIO HAIIPSKEHWS, II03TOMY ITOKAa3aHUSA
Mukpoamnepmerpa PA1, NOAKII0YEHHOrO K BBIXOAY MUKPOCXEMBI,
OyayT MpONOpPLUUOHAIbHBI MOILHOCTY IIPUHATOTO CUrHaza. J{nonel



LLInnoHckue LUTYYKN N HE TONbKO...

140

BLou Ado1einiTHn M | | | OJOHAaLreniiHedep@Ur sMHahoILNITOL — g ‘BINSXO BBHALUVBLNTTHUAL — B

POLIY/ L) dWax200XMN BH BLIOLI MLOOHHBXEBALEBH dOLBIVNTHY] g "ond
eUEHIND KLY Toxa
smgy | 000! 000+
9 | 0 10
g i
] 5
For S
11 ,_
vd 000l LE v
v | 4 €
NPZENT o_oor el 2
¥va - eva o [y T
YOUVLLN LVa
=
oo%m INLO'O 06€[ ] 089 I
0 edl | ed R
T
96 =1mun+
WVINQO
Lvd Vi
0oLy +e| 6 VOIS
10710 9 2aA‘LaA
v €0
L
I : g
96 T |
g L ﬁ z ryiean HaA
+
99'S :
g, 24 \ S

LVS 5

—

90




MmaBa 4. O6HapPYXMUTENN LUMNNOHCKMX LUTYyYeK 141

VD1, VD2 cnyxat Ay 3alUThl BXOOHBIX Lieleil MUKPOCXEMBI OT
MOIIIHBIX CUTHAJIOB.

Ilo cpaBHEHMIO C MACCUBHBIM MHIMKATOPOM MOJS C AUOIHBIM
IETEeKTOPOM JTaHHAsl CXeMa KMeeT OOJIbIIYI0 4yBCTBATEIBHOCTD,
XOTSl TOYHO TaK Xe Il MHIUMKALUUU TpeOyeT NPUMEHEHMs 4yB-
CTBUTEJIbHOTO MUKpOaMIepMeTpa ¢ npezneaoM usmepenus 50—200
MKA. 1)1 UCIIOJIb30BaHMSI CXEMBI B KaUeCTBe MHAMKATOpa MO U1
MOMCKa PaIOMUKPO(OHOB KOHCTPYKLIMIO KeJIaTeJIbHO JOTOJTHUTh
mnbdepeHUraIbHbIM YCUIUTENIEM TTOCTOSIHHOTO TOKa, B KayecTBe
KOTOPOTO YIOOHO NPUMEHUTb UHCTPYMEHTAIbHBII yCWIIUTENb IS
BO3MOXHOCTH PEryJIMPOBKH KO3(DPUIIMEHTa YCUICHUSI.

BriBonet 10, 12 mukpocxemsl DA1 (puc. 4.3, a) nydine noa-
COeIMHUTHh K 00IleMy IMpPOBOLY, MCKIIOYMB KoHaeHcaTop C3 u
yMeHbIINB BesinunHbl peauctopoB R1, R2 no 390 Om. Bto yBenu-
4UT KOI(PDUIIMEHT TTepenadyn CMECUTEN S U PACIIUPUT €ro 4acTOT-
HbIl auanas3oH. IlocTosiHHOe HamnpsDKeHHe CMEIIEeHMSI MEeXIy
BbixonaMu DAT1 B oTCyTCTBUM CUTHajla OY€Hb CUJIBHO 3aBUCHUT OT
cobmonenust paseHcrsa pesuctopos R1, R2. B kauectse onHoro
W3 3TUX PE3UCTOPOB JIy4llle [IPUMEHUTD [Tapy Pe3UCTOPOB, ONVH U3
KOTOPBIX MHOTOOOOPOTHBIM MOACTpOeUYHbId. OnucaHHble AOMOJ-
HeHWsI TTIOKa3aHbl Ha puc. 4.3, 0.

K BbIXOmy ycuiauTtess MOCTOSIHHOIO TOKa 0e3 mpobjem Mmoa-
KJIIoyaeTcst moboe ycrpoiicTBo uHAMKauuu. CxeMa MOXeT ObITb
TaKXe JOMOJHEHA BXOJHBIM BbICOKOYACTOTHBIM (PMIIBTPOM U YCH-
JIATEJIEM BBICOKOM YaCTOTBL.

4.4. HN3KO4aCTOTHbIN
NOUCKOBbIN MHOMKATOP

J1s momcka mepenaTyukoB, pabdoTalouX B AWAna3oHe Pavo-
YacTOT, UCHOJIBb3YIOT UHAMUKATOPHI MO U PaAuONpUEeMHUKU. st
0OHapyXeHMsl yCTPOKCTB, epeAaolnX UH(MOpMAaLIIO 10 IPOBOJAM,
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UCTIONBb3YIOT PUEMHUKYN CUTHAJIOB C MPOBOIHON JIMHUU, UMEIOIIHe
JIAIa30H YacToT, JexXalluil MeX 1y 3ByKOBBIMU M PaioyacTOTaMU.
Beiciryio yactoty auanazoHa Takoro NpUEMHUKA pa3yMHO OrpaHU-
yuth BesmunHo# 100 k1. [11st 3TOro ecTb HeCKOJIbKO MPUYKH.

Bo-nepBbix, Xopolive CKaHUPYIOIYe MPUEMHUKM MMEIOT BO3-
MOXHOCTb pabotate B UM, HaunHas ¢ 3Toil yacTtoThl. Bo-BTOpBIX,
npu nepepadye curHaza no nposogam UM ssisiercst Hambonee
MOMEXO3alIMIIEHHbIM BUIOM MOIYJSILUKU. B-TpeThX, B QuanazoHe
30—100 kI'n IMEHHO HU3KKME YAaCTOTHI SIBJISIIOTCSI CAMBIMU JAJIbHO-
6oinbMu. [Ipyyem nepenaya curnana Ha yacrorax 100 kI'n v Beie
MMeeT 3aMeTHOE PAMOU3ITyYeHUE U MOXeT ObITh OOHapy>KeHa OObIY-
HBIM PaIyOIPUEMHHUKOM C AMANa30HOM JJIMHHBIX U CPEIHUX BOJH.

Cxema HU3KO4YacTOTHOro UHAuKaropa (puc. 4.4) npeacrasisier
coboit UM npuemHuk nuanazona 25—125 kI'u, agantupoBaHHbIN
1oz, 3aa4y OOHAapyXXeHMs] 4YaCTOTHO-MOJYJIMPOBAHHBIX CUTHAJIOB
B mo0oii tuHuK. Uccnenyemast IMHNUS NOAKIIIOYAETCS Yyepes3 BXOMI-
Holl TpancdopmaTop T1. OH npenHazHavyeH 1S rajJbBaHUYECKOM
Pa3BsA3KU MHIMKATOPA OT JIMHUU B LIJISIX 3aLIUTHI OT MOPaKeHUs
3JIEKTPUYECKUM TOKOM.

ITocne TpancopmaTopa BKIIIOUYEH MOJOCOBOM GUIBTP € YacTo-
tamu cpe3a 30—100 k['u. PuabTp COCTOUT M3 MOCAEAOBATENBHO
BKJIIOYEHHBIX (uiibTpa BeICOKMX yacTtoT Ha C2, C3, L1 u ¢punsrpa
HU3KKX yactoT Ha C4, C5, L2. @OunbTpbl BBITIOJIHEHB HA MACCUB-
HBIX 2JIEeMEHTaX, TaK KaK B MCCJIelyeMbIX JIMHUSIX MOXeT MPUCYT-
CTBOBaTb BBICOKOE [lepeMeHHOe HalpsiKeHue APYrux 4acToT (Kak,
HaIpuMep, B 2JIEKTPUYECKON CETH).

Jlanee Bcs BbIIENEHHAs 110JI0CA YaCTOT YCUJIMBAETCSl BHYTPEH-
HUM YycuiMTesleM-orpanuuyutesneM Mukpocxembl DA1. Ilenouka
VD1, VD2, C6 cayxuT mjis 3alUTbl MUKPOCXEMBbI OT BBICOKO-
BOJIBTHBIX UMITYJIbCOB. YCHJICHHBII 1 OTPaHUYEHHBII CUTHAJ 1EMO-
nyaupyeTcst 4acToTHbIM AetekropoM ¢ @AITY. Iletns ¢asooii
aBTOMOICTPOMKM YACTOThl BKJIOYAET TeHepaTop YIpaBJisieMblii
HarpsixeHueM u3 cocraBa MukpocxeMmbl DD1 u da3oBelii gerek-
TOp U3 cocTaBa MUKpocxeMbl DAT.



143

MmaBa 4. O6HapyXMUTENN LUNNOHCKMX LUTYy4eK

FOLBHIND XITHLOLOBhONEUH BLIAOLUXAABHQO BNBXD BEHILeUUNTTHUC] | “& b "ond

A06€ |_|
Loguv ¥ owmw 64 8 L
€an 2001 ZN\ ST o
oy HNI = %0z 001
AL 00€ x| Fp Gd eH
6ld 10 g1y o1 oa 1y :\D@
H—— sl A ¥ o
Tl he 30) |_o LR V1010Vh
ZHd OA
Y ke
O—] +Hd 191 10 =
20LE1M IS 51 %02
€1A 9t ¥4
LI119GM M0EE 1
INL | _H_v_wo Ng'e Laa s v_s: o NN
910 T Llickd Ld
ANLH0
ANLY0
v_o__H_ slo| T wnipo |
(069
ANLY0
ml_lwl_l O”_Imﬂ_l (0] %e) V_E—,H Oomm Om
|_ 99 H
2 INg'0 5 ¢ N2
|_\:LN_H_,_— 19 1y| | BUHAL
¥
. —e

g9 00€|2aA LAA “inzLo'o wnzLoo M goe9
lve s /] o_ gy ld €0 2o v_s:d
10
a6 LdAVLIN
199 biva zesm
— . 2AA LA
_|o L

VS WO0H 908.
80 Zva



144 LLINoHCKWE WTYYKM N HE TONBKO. ..

C Bbixoma 10 DA1 yepe3 mponopuuoHaibHO-UHTEr PUPYIOLIMIA
¢uibrp Ha R12, R15, C17 curnan ynpasieHus IOCTyIaeT Ha BXOJ
I'VHa. BeicokouacrorHbiii curdHan ['VHa ¢ Beixoga 4 DD1 uepe3
anemenThl R4, R11, C13 monaercs Ha Bxon 9 dazoBoro gerekropa
n3 cocrtaBa DA1. BXongHO# BBICOKOYaCTOTHBIN CUTHAJ OAKJIIOYEH
K (pa3oBOMY IeTeKTOpY BHYTpeHHUMH Leramu DAT.

®a3oBble IeTeKTOpbl U3 cocrasa DD1 He ucnonb3yoTcs npu
NEMOLYJIALMYA 3BYKa, ONMH U3 HUX TOJbKO JIMIIb YIIPABJIAET CBE-
TOAMOAOM MHAMKauuu VD3 yepe3 MoOBTOpUTEIb HA TPAH3UCTOPE
VT3. Ucnonb3oBanue (pazoBoro nerekropa Mukpocxemol DAL B
netie GAITY no3BossieT nonyunTs OoJiee KaYeCTBEHHOE IeTeKTH-
poBaHUE 3BYKa.

JleMonyIMpOBaHHbIA 3ByKOBOM CUIHAJI Y€pe3 BHYTPEHHUI UCTO-
KoBbIil nosToputesnb (Bbixon 10) mukpocxembl DD1 nocrynaer Ha
YCUJIMTENIb HU3KOM 4acTOThl, BbINTOIHEeHHbIM Ha OY DA3 u tpaH3u-
cropax VT1, VT2. OtHowmenue pesucropo R18, R14 onpenenser
ero sesimunHy yewieHus. K seixony YHY nonximoven manoradbapur-
Hblii tuHaMuK BA1. YactoTHasi cenekiysi BXOMHOIO CUTHAIA OCYy-
mectpisiercs: PAITY nemonynasaTopoMm, ero LeHTpajbHasl 4acToTa
repecTpanBaeTcs iepeMeHHbIM pesuctopoM R2 ot 25 no 125 kI'w.

B cBs3u ¢ Tem, uro ycwieHMIO moaBepraercsi Bcs paboyast
IoJIoca 4acroT, Ha Bbixoge YHY Bcerma mpucyTCTByeT IIyM —
CWIbHBINA IIPU OTCYTCTBUU CUTHAJIA, CJIAOBIA IPU CHMIILHOM BXOI-
HOM CHUTHaJIe. DTO CIIOCOOCTBYET 00pa3oBaHUIO OOpaTHOH CBA3U
IIpU IPUCYTCTBUU NEPEAATUNKA.

WNuaukaropHeli ceetonuon VD3 6ecnopsiioyHO MUraeT B OTCyT-
crBuM curHaza. [TPu oOHapyXeHun curHasa rnepexoaur yepes mory-
LIEHHOE U 3aXCKEHHOE COCTOSIHME IIPU IepPeCTpoiiKe M0 4acToTe
pesucropoM R2. Miu ocraercsi B OMHOM M3 3TUX COCTOSIHUH, €Civ
nemist OATTY ynepxuBaeT HaCTPOVKY MPY CUJIbHOM CUTHAJIE.

WNunukaTop, cobpanHslii 1o cxeme (puc. 3.1, @), oOHapyxuBaeT
Ha Bcex 8 KM ero JajJbHOCTU AeiictBusd. MHIUKaTOp TakxKe M03BO-
JIleT ONpenesisATh MPUCYTCTBUE BUIEOCUTHANIA B JIMHUU, LUPPO-
BOI'O CUTHAJIA C YACTOTHOM MOIYJIALIMEN.
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Hccnenyemass ymHuss MoxeT ObITb J1000H ABYXIPOBOIHOM
JauHuel (TejaeoHHas JIMHUS, JIUHUS KOMIBIOTEPHO CeTH, JIUHUS
anektpocHabxenus 220 B u 1. m.). OrpannyeHre HaKIaabIBACT
BeJIMYMHA MPOOMBHOIO HAIpsIKEeHUs], olpezesieMasl KayeCTBOM
n3onsiuuu Mexnay obMorkamu tpaHcdopmaropa T1 u pomycru-
MBIM HanpskeHneM KonaeHncatopa Cl.

TpeboBanus K 3j1eMEeHTaM cxeMbl HeOOJbLIME: KOHIEHCATOP
C1 o06s3aTepHO JOKEH OBITh BBICOKOBONIBTHBIM, C2—C5 cocTaB-
JSIOTCS U3 HECKOJbKMX, MMEIOUIMX CTaHAApTHble HOMMHAJIBL
Tpancdopmarop T1 u katymku L1, L2 HamoTaHsl Ha dbepputo-
BbIX Kosbliax 20 x 10 x 5 nponnuaemoctsio 2000HH. T1 umeer no
70 BUTKOB B Kaxmaoit oomoTke, L1 — 24 Butka, L2 — 27 BUTKOB.

OO6MOTKM TpaHc(opMaTOpa U30JMPOBAHBI APYT OT APYyra CI0eM
JJaKOTKaHeBOU wiu ¢GroporulactoBoil uzonsauuu. Ilpu xenanun
HaMOTOYHBIE JaHHbIE KaTylIeK U TpaHchOpMaTOpa MOXHO IHepe-
CUMTATh JJIS1 CEPAEYHUKOB MeHbIIero pasmepa. MuaukaTtop nura-
eTcs OT JeBATUBOJBbTOBOW OaTapen yepe3 MHTErpajbHblil cTabu-
muzatop DA2.

Hacrpoiika MHAMKaTOpa CBOOUTCS K YCTAaHOBKE IIOACTPOEY-
HbIM pe3uctopoM R3 meannpa Ha BeiBozne 2 DD1 u pesucropom
R11 HanMmeHee ncKaXeHHOrO 3BYKOBOI'O curHasa Ha Boixozne Y HY.
OT0 Jyulle cieaaTh NpU HAJIMYUU BXOIHOTO CUTHAJIOB.

4.5. OGHapyxuTenb ANKTOPOHOB

IIpubGop npencrasisger coOOif KOMIAKTHOE YCTPOMCTBO C
BBIHOCHOW MAarHMTHOM aHTEHHOW U TpeJHa3HadyeH s oOHa-
PYXKEHHSI 3BYKO- M BHIEO3ANMUCBHIBAIOIINX YCTPOWCTB, BELyLIUX
3aIMCh CUTHAJa HAa MarHUTHYIO JIEHTY. JJaJpHOCTh OOHapyXeHusI
KoJjiebsercss oT 2—3 MeTpoB Uil KacCeTHbIX MarHUTO(MOHOB U
BuneoMarauTodoHoB u 10 10—50 cm misg 1MKTohOHOB, BEMyIINX
3aIMch Ha MUKPOKACCETY.
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ITo cBoemy BHyTpeHHeMYy cTpoeHuio npubop (puc. 4.5) sBius-
eTcsl IPUEeMHUKOM IIPSMOro IpeoOpa3oBaHusl ¢ aBTOMaTU4eCKUM
cKkaHupoBaHueM auanazoHa vacror 30—150 kI'u u ynasauBaro-
IMI U3JTyYeHre TeHepaTopa NoAMarHMuMBaHusl MArHUTO(hoHa WiIn
u3JlyyeHue, BO3HUKaollee Npu paboTe ero a1eKTpOoIBUraTessl.

Ha wmukpocxemax DD1, DD2.1 BbllOJHEH CKaHUPYIOIINA
3anaomuil reneparop npueMHuka. Ha sanementax DD1.2, DD1.4,
DD1.6, VT1 BbeInioONHEH reHepaTop MIUJIO00Pa3HOTO HATIPSXKEHUS C
nepuonoM okoso 1 c. loctatoyHo 60sbl10€e BpeMsl CKaHUPOBaHU S
BBIOpaHO 1151 o0ecrieuyeHu sl TIaBHbIX [1epernooB «3yOLI0B» MUJIbL.

D10 HE0OXOIUMO ISl UCKJIIOYEHMSI JIOXKHBIX BEBIOPOCOB HaIpsl-
>KeHMs1 Ha BbIxole nmpueMHuka. Ha Tpex mHBepropax u anemeH-
tax R10, R11, R16 C3, VD2 cobpaH reHepaTop ImpsMOYTrOJIbHbBIX
MMITyJIbCOB, Ha TpaH3ucrope VT1 u anementax R3, R6, R12, R14,
C4 — unterpatop dopmupyrommii «mny». Yepes pesucrop R3
NUI000pa3HOe HaNpsDKeHUe NOCTyaeT Ha FreHepaTop, yrpasise-
MbIif HanpsikeHueM Ha anemeHTax DD1, DD3, DDS.

JluanazoH IepecTpoidKM 4YacTOTBl TeHepaTtopa COCTaBJseT
60—300 kI'11 1 MOKeT ObITh U3MEHEH C TTOMOIIIBIO MOJCTPOSUYHOTO
pe3sucropa R1. Yacrora 'VYHa BeiOpaHa BIBOe Bbllie TpeOyeMoi
1151 oOecrieueHus NePeKphITUs He0OXOIUMOro AUara3oHa 4acTor.
Hemutens Ha 2, BbiNoAHeHHbIH Ha DD3.1, dopmupyer nuana3oH
yacToT 3ajatouiero reneparopa 30—150 k' 1 BeIXOAHOI cUrHAI
B ¢opme Mmeangpa. CrabunusupoBaHHOE HampsKeHUe MUTaHWs
mukpocxembl DD1 3anaer crabuiuzatop Ha R9, VD1, C2.

CurHas, HaBeleHHBbII B MarHuUTHOW aHTeHHe L1, ycuiusa-
ercss Mukpocxemoil DA, koropas BKIOYeHa Kak auddepeH-
LUaJbHBI YCUJIATENb C U3MEHsIeMbIM KO3(D@UIMEHTOM Ycuje-
HUs. YcujeHue peryaupyercs rnepemMeHHsIM pesuctopoM R7. Ha
KMOII-mynbruriekcope DD2 BoinonHeH O0anaHCHbIN cMeCcUTe b,
yIpaBJisieMblii CKAHUPYIOLIMM 3aal0LUM FeHepaTOpOM.

BeixonHoit curHan cmecuresns ¢ Beisonos 13, 3 DD1 ¢unbrpy-
€TCS1 CUMMETPUYHBIM (DUJIBTPOM HU3KOW 4acTOTHI Ha 3JI€MEHTax
Co, C7, C8, C10, L2, L3 c gacrotoii cpe3a 3 k['1 u ycunuBaetcst
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muddepeHaIbHBIM yCHInTeNeM HU3KoI YyactoTel Ha OY DA2.
VYHY umeer 601b1m0ii K03(PGULUEHT yCUIEHUS, ONpeeseMblil
oTHoueHueMm pesucropos R26, R19 u obecneunBaeTr ocHOBHOE
YCUJIEHUE YCTPOUCTBA.

Hmnynbcbl nepeMeHHOro HanpsikeHus ¢ Beixona Y HY cpaBHu-
BatoTcs Komnapatopom Ha OY DA3 ¢ puKcHUpOBaHHBIM IIOPOIoM,
onpenensieMplM naeautenem R29, R30. Ilpu npesbliieHun cur-
HAJIOM 3aJlaHHOrO MOpOra Ha BBIXOAE KOMIIapaTopa BO3HUKAIOT
MOJIOXKUTEJIbHbIE IIPSIMOYTOJIbHbBIE UMITYJIbCBI, KOTOPbIE 3aI1yCKAIOT
onHoBuOparop Ha D-tpurrepe DD3.2. OnHoBubGparop ¢opmu-
pyeT CUTHAJbHBIN UMITYJIbC AUTeNbHOCThIO OKOJI0 (0,8 . Llermouka
R25, VD3 3zanperiaet nepe3amnyck oqHOBUOpaTOpa 10 OKOHYAHUS
dopmupoBanust ummnyiabca. CoOCTBEHHO, CaMUM HHAMKATOPOM
CJIy>KUT MUHMATIOPHBINA 3J€KTPOABUraTesb C 3KCLEHTpUKOM M1,
Harpumep, oT BUOPO3BOHKA COTOBOrO TesnedoHa.

MarnuTtHas aHteHHa L1 HamoTaHa «BHaBaJ» IPOBOLOM AMa-
merpoM 0,1 MM Ha KpymioM (eppUTOBOM CTE€pXKHE AMAMETPOM
8 MM ammHoM 80—100 MM nponunaemocteio 400 HH u conep-
xkut 1000 ButkoB. Karymka L1 (kpome ToproB ¢deppuroBoro
CTEpKHsI) 3aKpbiTa 3KPaHOM U3 MeIHON (DOJIBTH U COeAMHSETCS
C YCTPOMCTBOM BUTOH Mapoii B 9KpaHe MIMHOH 1 M. DKpaH coenu-
HEH C 00IIMM ITPOBOAOM CX€Mbl U SKPAHOM MAarHUTHOW AaHTEHHBI.
Tpauncdhopmatop T1 HamoTan Ha peppuroBoM Kogbile 20 x 12 x 6
nponutaemoctbio 2000HH ogHOBpeMeHHO B TpU ITPOBOIAa U UMEET
100 BuTkoB. [1epBuuHast 0OMOTKa (C OTBOOM OT CE€peIuHbI) MOy~
YyaeTcsl COeIMHeHNeM KOHLIA OJHOI OOMOTKM C Ha4aJIOM JIPYroil.
Karymku cummerpuynoro ¢uistpa L2, L3 HamoTaHsl Ha o0mmeM
kosbLe 20 x 12 x 6 2000HH B nBa nposona u conepxar 400 BuT-
KOB.

Mukpocxemy DA1 moxHo B3sTh B ucnoaHeHuu K174I1C1
(oOpaTuB BHUMaHKE Ha IIOKOJIEBKY ). B kauectBe nuddepenmans-
HOTro ycuiautesst HU3Koi yactotsl DA2 ucnions3yercsa OV ¢ 60ib-
LIOM CKOPOCTBIO HapacTaHMS BBIXOJHOIO CUTHaja i obecrieve-
HUsl OOJIBIIOrO ycuiieHus1 B 001acTH 3BYKOBBIX 4acToT. Bmecro
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aroro OY MOXHO NPUMEHUTH JIIO0OW COBPEMEHHBI BBICOKOCKO-
poctHoit OV, paboTatoiuii Mpyu HU3KOM HAMPSIKEHUU MUTAHUS U
MMEIOLLNI HU3KMI ypoBeHb 1yma. B kayectBe DA3 MOXHO B35ITh
mo6oit OV obiero npuMeHeHus: paboTOCIOCOOHBINA PU HU3KOM
HaIpsKEHUU [MUTAHUSL.

Hacrpoiika npudopa cBOIMUTCS K yCTAaHOBKE TpeOyeMoro nua-
Ma3oHa MepecTPOiKN CKaHMPYIOIIEero 3aJalollero reHeparopa
(30—150 xT'u Ha Beixome DD3.1). IllupuHa auana3oHa perynu-
pyercs noacrpoeuHbiM pe3uctopoM R1 minu monm6opom R3, nen-
TpaJibHasl 4acTOTa reHepauuu nogdbopom pesucropa R15.

IIpy GosmpiioM ypoBHE BHELIHMX NOMeX (OpITeXHUKa, Ipo-
MBIIIIJIEHHOE 000pyI0BaHNe) BepXHUI YPOBEHb IMANa30Ha CKaHU-
poBaHus Jydiie orpaHuuuTbh Ha ypoBHe 70—100 kI'w. IIuraercs
puOOp OT IEeBATUBOJBTOBON LIEJI0YHOI OaTapen.

IIpu noucke 3anuchIBaOIIKX YCTPOCTB peryastopoM R7 ycra-
HABJIMBAETCSl TAKOW YPOBEHb UYYBCTBUTEJIBLHOCTH NpuOOpa, mpu
KOTOPOM He ITPOUCXOIUT €ro cpabaThiBaHUE OT BHEIIHUX MTOMEX.
BuOponpuratens M1 noimxeH OBITh pacHojioXeH KakK MOXHO
Jajbllle OT MarHUTHON aHTeHHbI L1.

4.6. UK curHanusauus

IIpencraBieHHOe YCTPOMCTBO JIMIIb YCJIOBHO HAa3BaHO CHUI-
HanM3auueid. B neiicTBUTENBHOCTH XK€ Yy Hero O4YeHb IIMpOKas
obsacTb nmpuMeHeHusl. B nHdpakpacHbIX ycTpoiCcTBax C nepena-
4eil ¥ MpUeMOM Jiyya IPUEMHUK U NepeJaTyuK IPUHSTO BbINOJ-
HSTb ABTOHOMHBIMU OJIOKaMu, XOTs1 B OOJIBIIMHCTBE CIIy4yaeB OHH,
KaK MUHUMYM, UMEIOT OOIIUI UCTOYHUK MUTAHUs, a TO U PacIo-
JIOXKEHBI PSIAOM JPYT C IPYTOM.

ITostoMy ecnu K IBYM IPOBOAAM, MAYIIAM K IPUEMHHUKY OT
o011ero ¢ nepegaTunkoM MCTOYHMKA MMUTAHMS, MPUOABUTh BCETO
OIVH MPOBOJI CUHXPOHU3ALIUHU, TO MOXHO MOJY4YUTh COBEPILIEHHO
3aMeyvatesibHOe ycTpoiicTBo. OHO OyneT paboTaTh 10 MPUHLIUITY
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CMHXPOHHOTO J€TEKTOpa 1 00J1a1aTh TAKUMU €r0 CBOMCTBAMHU, KaK
nU30UpaTebHOCTb, IIOMEXOYCTOMYMBOCTb, BO3MOXHOCTb IOJIyYe-
Husd 6osbLoro ycwieHus. M 3To 6e3 npumeHeHus: MHOrOKacKa-
HBIX YCHIIMTEJIEN CO CIIOXHBIMUA (PUILTPAMMU.

BuyTpu nomMenienus naxe 0e3 UCIONb30BaHUSA JONOJHUTEIND-
HOW ONTUKMU W MOIIHBIX U3JIy4yareeid YCTPOMCTBO MOXHO IIpUMe-
HATb KaK OXPAaHHYIO CUTHAJIN3ALMIO, Cpa0daThIBAIOLIYIO [IpU Iepe-
ceyeHnr MHGPAKPACHOIO JIyya Ha PACCTOSIHUM OT U3J1ydaress 10
npuemHuka 3—7 M. [Ipuuem yCcTpoiCTBO He pearupyer Ha BHEIl-
HIOIO 3aCBETKY OT IOCTOPOHHMX HUCTOYHUKOB, KaK MOCTOSIHHYIO
(comHIle, TaMITBl HAKAIMBAHUS ), TAK U MOLYIMPYyeMyIo (JIIOMUHeC-
LIEHTHOE OCBellleHne, (poHapuK).

CHabnuB cBETOAMON IIPUEMHUKA cOOUpatoNIeil TMH30M, MOXHO
MEPEKPBITh HECKOJIBKO JECSATKOB METPOB PACCTOSIHUSI HA OTKPbI-
TOM MPOCTPAHCTBE, UMeSl OTVIMYHYIO NTOMEXOYCTOWYMBOCTDb Jaxe
npu uayuiem cinabom cHere. I1pu ucrionb3oBanuy J1MH3 Ha IPUEM-
HUKE U IlepelaTyuKe OJHOBPEMEHHO BO3MOXHO IIEPEKPHITUE €llle
0oJIBIIIEro paccTOsIHUS, HO BO3HUKAET MpobyieMa TOYHOTO HaBeie-
HUs y3KOro Jiy4ya rnepenaTyrka Ha JIMH3Y IPUEeMHUKA.

I'eneparop nepenatunka (puc. 4.6, a) codpaH Ha UHTErpajb-
HOM TaiiMmepe DA BKJIIOUEHHOM IO CXeMe MYJbTUBUOpaTopa.
Yacrora myapruBuOpaTopa BblOpaHa B amanaszoHe 20—40 kI,
HO MOXeT ObITh JlI000H. OHa JIMIIb OrpaHNYeHa CHU3Y BEIUYMHON
koHzgeHcaropos C7, C8 u cBepXy 4aCTOTHBIMU CBOMCTBaMuU Tail-
Mmepa.

Curnan myapTuBHOpaTOpa vepe3 ka4 Ha VTS ympasaser
ceeronuomamMu nepematunka VD2—VD4. MomHocts u3iyye-
HUs MepelaTynuka MOXHO MOoAOupaTh, MEHSSL YACIO CBETOLUONOB
WM TOK 4epe3 HUX pesucropoM R17. Tak kak auoasl paboTaroT
B UMITYJbCHOM PE€XKMeE, aMILIUTYJHOE 3HaUYE€HUEe TOKA YEPE3 HUX
MOZKHO BBICTaBUTb BIBOE-BTPOE BBILLE [TIOCTOSIHHO JOIYCTUMOTO.

HNudpakpacHblii NpUEeMHHUK BBIIOJIHEH Ha AUCKPETHBIX 3J1e-
Mmentax VD1, VT1—VT4, R1—R12, C1—C4 110 cxeme, UCHOJIb-
30BaBILIENCA BO MHOTMX COBETCKMX TesieBu3opax. Ero ¢ ycrexom
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MOXHO 3aMEHUTb UMIIOPTHBIM MHTerpaibHbeiM MK-npuemHukom,
MMEIONIUM K TOMy e uHbpakpacHbiii cBeroduibTp. OmHako
KeJaTesIbHO, YTOObI Ha BBIXOZE NPUEMHUKA He (popMHUpoOBaCs
undpPOBOY CUTHAJL, TO €CTh €ro TPaKT ObL1 Obl TMHEHHBIM.

Jlajiee yCWJIGHHBIH CUTHAJ MOCTYNAeT Ha CUHXPOHHBIN JeTeK-
Top, BbimosHeHHbIt HA KMOIT mynbrumnekcope DD1 u ynipasins-
eMblii curHasiom taiimepa DA1. Ha Brixomax 3, 13 DD1 umeercs
MOJIE3HBII MPOTUBOGA3HBIN CUIHAJ, KOTOPBI yCHIMBaeTcs aud-
depenunanbubpiM nHTerpatopoM Ha OY DA2. Dnementer R19,
R20; C10, C11; R21, R22 unHTerparopa ompeaeisiioT YypOBEHb
YCUJIEHMSI CUTHAJIA, MT0JI0CY IIPOIYCKaHUsI IPUEMHUKA U CKOPOCTh
OTKJIMKA.

JUis  1OCTMXKEHMS] MaKCUMAJIbHOW IOMEXOYCTOMYMBOCTH U
YPOBHSs1 YCUJIEHUS1 XeJ1aTeJIbHO YTOOBI 3TU 371eMEHTBI ObLIM IOMAapPHO
nofo0paHbl ¢ TOYHOCTBIO 10 1 %. YpoBeHb «3eMil» UHTerparopa
onpenessiercs: crabmwimtpoHoM VDS, u BeIOpaH Kak MOXHO MEHb-
mmy, (Ho utobsl OY DA2 He BXOoWa B OrpaHMYEHME) TaK Kak
ToJIe3HbIN curHail Ha Bbixoze DA?2 Oyzner NoIoKUTENIbHBIM.

Ha OV DA3 Bbmonnen tpurrep IIMutTa, COBMECTHO € IHUKO-
BBIM JIeTeKTOpoM Ha 3neMeHTax R24, VD6, R25, C12 on ucnon-
HsIeT poJib KOMITapaTopa il GOpMUPOBAHUsI CUTHAJIA CpabaThiBa-
Hus. [lanenue HanpsixeHust Ha aguone VD6 ymeHblIaeT ypoBeHb
MUKOBOro HanpsokeHus Ha sesnunny 0,4—0,5 B u 3anaer «miaBa-
IOLIiT» MOpOr cpabaTbIiBaHUsI CUTHAIA3ALUK, BEJIMYMHA KOTOPOTO
IJIABHO MEHSETCSl B 3aBUCUMOCTH OT PACCTOSIHUSL MEXIy IpUeM-
HUKOM U [lepelaTYNKOM, YPOBHSI 3aCBETOK, oMeX. I1pu HopMasb-
HOM IIPOXOXJEHuu jyda cseropuon VD7 Oyner cBeTUTbCS, IIpU
NepeceYeHnH Jlyya CBETOANO FACHET.

K neransm, mpuMeHsieMbIM B cXeMe, HUKaKUX OCOOBIX Tpe-
OoBaHMil HeT, 3JIeMEHTbl MOTIYT OBbITb 3aMEHEHbl aHAJIOTMYHBIMU
UMIIOPTHBIMU WX OTedyecTBeHHbIMU. Pesucrop R25 cocrasien
13 IBYyX mnocienoBarenbHbix 1o 5,1 MOwm. @oronuon VD1 ¢ ycu-
JuTeseM 00s13aTesIbHO JOJKEH OBbITh OMELIeH B MeTaJUInYeCKUii
3a3eMJICHHBII 3KpaH [J1s1 IPeJOTBPALLEHNs HABOIOK.
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CxeMma HacTpoiiku He TpeOyeT, HO cienyeT ObITb BHUMATEJb-
HBIM [PYA UCHBITAHUM ycTpoicTBa. CUrHal mepeiaTyuka MOXeT
NonajaTh B IPUEMHUK B Pe3yJIbTaTe OTPaXEeHMs OT OIM3JIeKanux
NpeIMETOB W HE JACT YBUIETb pe3yJabTaT (PYHKUHOHHPOBAHUS
cxeMbl. YnoOHee Bcero BO BpeMsl OTJIAIKM YMEHBIINUTh TOK CBETO-
JIMONIOB M3Jlyyaresisl 10 JoJieil MULTuaMIiepa.

s pabots! ycrpolictBa B KadectBe MK curnammsanum pado-
TaOIIe Ha mepecevyeHue Jiydya K yCTpoicTBy (puc. 4.6, a) MOXHO
MOJKTIOUNTb 00K MHIuKauuu (puc. 4.6, 6). IlepexmouaTenem
SA?2 BeiOupaeTcs pexxum paboThl 0y10Ka MHAMKALMU. B nonoxenun
«OIHOKPATHO» IIPU MepecedyeHnn Jiyya GOpMUPYETCs OUH 3BYKO-
BOI CHTHAJI IUIUTEJIbHOCTBIO 1 ¢. B MoyIoOXXeHnn «ITOCTOSIHHO» 3BY-
KOBOW CUI'HaJI 3BY4YUT IIOCTOSIHHO 10 cOpoca 6y10Ka KHOMKOM SAT.

ITomumo paboThHl YCTPOICTBA B pexuMe, KOrga M3jIydaresb
HaIlpaBJieH Ha MPUEMHUK, MOXHO HAIlPaBUTh UX B OJHY CTOPOHY
(KOHEeYHO, UCKJIIOUMB HETOCPeICTBEHHOe ToMaJaHue JiyJya rnepe-
JaTyuKa B IpueMHuK ). Takum oOpa3om Oyner peaan3oBaHa cxema
HK-nokaTtopa (Hanmpumep, Ui TApKOBOYHOTO JAaTYMKa aBTOMO-
6uns). Ecim xe crabnute MK nepenatyvk 1 mpueMHIK coOupao-
LIMMU JIMH3aMW ¥ HAalIPaBUThb UX, HAIIPUMEP, HA OKOHHOE CTEKJIO,
To oTpaxeHHbli UK curHan Gyner npomMomyaupoBaH ¢ 4acTOTOR
3BYKOB B [IOMELIEHUM.

JUts mpociylyBaHus TaKOro curHaia Ha Beixox DA2 Heob6xo-
IVMMO TOIKJIIOUUTh aMIUIUTYIHBI NETEKTOP C YCUIUTENIeM HU3-
koit yactotel 1 3ameHuTh C10, C11 KOHAEHcaTOpaMu eMKOCTBIO
100 n®, pesucropsr R21, R22 — 300 kOm, R19, R20 — 3 kOwm.
BooOmie, or emkoctu koHueHcatopoB C10, C11 wuHTerparopa
3aBUCUT BO3MOXHOCTb MOJYYeHHUsI OOJIBIIOrO YPOBHS YCUJIEHUS.
Yem eMKOCTb KOHIEHCATOPOB 0oJjbllle, TeM OoJbllie CriakKuba-
I0TCsl CIy4aiiHble ITIOMEXU W TeM OOJblIe MOXHO IOJY4YHUTh YCHU-
JgeHre. OQHAKO paiy 3TOr0 NPUXOLUTCS XKEepTBOBaTh OBICTPOLEI-
CTBHEM YCTPOICTBA.
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4.7. JonnepoBckuii CBY patuuk oBnxxeHus

He tak paBHO cranm nyOIMKOBaTbCs JTIOOUTENIBCKHE CXEMbI
CBY natuukoB nBuxeHus Ha 3pdexkre ornepa. DTu cxemsl,
CKOpee BCero, SIBUJINCh pe3yJbTaToOM 3HAKOMCTBA C YCTPOWCTBOM
nmnoptHelx CBY natuukos asuxenus. [Ipu cBoeit cxeMHOI npo-
CTOTE 3THU YCTPOMCTBA IOCTAaTOYHO HAJEXHO MOryT paboTarh B
coCTaBe Pa3jIMYHBIX CHUCTEeM CUTHaau3auuu. Jlyuime umMnopTHeie
CHCTeMbl CUTHAJM3allM OCHOBAaHbl HA KOMOMHAIIMM MACCUBHOTO
nHdpakpacHoro u CBY n1aT4vkoB JBUXEHUS.

Cxema Ha puc. 4.7, a sABiseTCs BapUaHTOM KOHCTPYKLIMHU
onyosrkoBaHHOU B [17]. I3MeHeHUs KOCHYJINCH JIMIIb HU3KO-
YaCTOTHOM YaCTH YCTPOWCTBA U ObLIM MPEaNPUHSTHI 111 00Jb-
nieil crabuabHOCTH paboTel U ruOKocTy B pumeHeHuu. C Koir-
nektopa VT1 HuzkouacrotHsle KojedaHus yepe3 ¢unbtp L3, C2
rnocrynaroT Ha HeuHseptupymowuii Bxor OY DA1. OV BkinoyeH
kak YHY c GonbiinM K03GPULMEHTOM yCUJIEHUSI B 1HaNa3oHe
yactor 1—100 I'm.

IToacrpoeunsiM pe3nctropoM R6 perymupyercs: 4yBCTBUTENb-
HocTb ycrpoiicta. K Beixony DA noaxiroyeH MUKOBBINA JeTeK-
Top Ha anemeHtax VD3, C9, R11. luox VD3 3amaer ypoBeHb
nopora aist komnaparopa DA2 pasneiii 0,5 B. Onementsr C9, R11
onpenessioT JUINTEIbHOCTh CUTHAJIa CpabaThIBAHMUSL.

CBY wyactb ycrpoiicTBa (Bce, YTO MOACOEAMHEHO K TpaH3u-
cropy VT1) saBasieTcst omHO# U3 cxeM, rae Oosibliee 3HaYeHne, YeM
NpUHLUIIMATIBHAS CXeMa, MMeeT KOHCTPYKTMBHOE WCIIOJIHEHHE
uznenus. Puc. 4.7, 6 nokassiBaer pazmenienne CBY tpan3ucropa
U pa3Mepbl aHTeHHBbI. TONBKO 3Ta YacTh SIBJISIETCS] KPUTUYHON B
U3rOTOBJIEHUUA. AHTEHHA BBITPABIMBAECTCS U3 OIHOCTOPOHHETO
(ONBIrMpPOBAaHHOIO CTEKJIOTEKCTOJIMTA, JKeJIaTeJbHO BBICOKOTO
KayecTBna.

JU1st 3aIlUMTHI OT BJIarM M OKMCJIEHUS 3aUMIIEHHYIO U OTIOJIM-
POBaHHYIO AQHTEHHY IIOCJIE€ pa3MelleHus AeTalell XeaaTeabHO
MOKPBHITh TOHKHM CJIOEM JlaKa WM KPacKu. DMUTTEPbl TPaH3U-
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R2 L3 Puc. 4.7. CBY pgaryvk ABvXeHns:
a — npuHumnuansHasi cxema CBY gardmka
ABVXKEHUSI;
6 — YyepTex aHTeHHbI Aarynka

cropa VT1 3arubarorcs Ha Bepx ero Kopiyca, 1 K HUM [IpUIanBa-
eTcsl OOUH U3 BbIBOAOB KaTyiiku L2. Bce aneMeHTbl HU3KOYacTOT-
HOI 4acCTU MOTYT OBITb PACIOJOXEHBI KaK YTOAHO U COeINHEHbI
JIOOBIM MOHTAXOM, JIUIIb Obl HE OBLIO CaMOBO30YKIEHUS CXEMBI.

Karymku L1, L2 6eckapkacHble, HaMoTaHbl poBogoM 0,2 MM
Ha omnpaBke (cBepse) nuamerpom 0,8 MM, UMeIOT MO 12 BUTKOB,
pacTsiHyThIX Ha JMHY 10 MM.
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4.8. YnbTpa3ByKOBOW AaTYMK OBUKXEHUSA

D10 ellle oHA KOHCTPYKILIMS, UcTionb3yomast adhdekT Horiepa
Ui OOHapyXeHMs NBUXKyllerocs obObekra. PaccmartpuBaemblil
JATYMK JABUXKEHUS UCIIOJIb3YyeT UIer0, ONrMcaHHylo B [20] u pabo-
TaeT B BEpPXHell 4aCcTu 3ByKOBOIO Auana3oHa. TpaiulMOHHO Takue
YCTPOICTBA OCHOBaHBl Ha INPUMEHEHUM [IBYX YJbTPa3BYKOBBIX
npeobpazosaresneii, padoraommx Ha yactorax 30—40 kI'u. Umes
He0OoJIbIIe PasMEPbl U XOPOILO COYETasICh C IOJIYIPOBOIHUKO-
BBIMU 3JIEMEHTAMU, 3TU NPUOOPBI, K COXAJIECHUIO, MAJIO Paclpo-
cTpaHeHsbl. [103TOMy B TaHHOM yCTPOWCTBE IPUMEHEHBI JIEKTPeT-
HbIi MUKPO(MOH Ha NpPHUEM U INbE30KepaMUYECKUI H3JIydareb
(ymo6as mumanka tuna 3I1) nim BBICOKOYACTOTHBIM IMHAMUK 151
U3JIy4eHUs 3ByKa.

Jlaxe nemesble paclpoOCTPaHEHHbIE JJIEKTPETHbIE MUKPO(OHbI
MMEIOT MaKCUMaJbHYIO pabouyio yactoTy He Huxe 12—18 kI, a
4yacToTh! cBbllle 12 K[l OONBIIMHCTBO B3pOCIBIX JIOAEH HE CIbl-
miat. [ToaTomy ucnosnb3oBaHue NOIUIEPOBCKOrO JAaTYMKA C U3IY-
YEeHHeM 3BYKOBOTO CHIHaja Ha 4acrore okojo 15 xI'n ne Oyzmer
3aMETHO, OIHAKO Ha paboTy JaTyuMKa MOTYT IOBJIUATH 3BYKOBbIE
IIOMeXU OT CTPOYHOW pPa3BEepPTKU TEJIEBU30POB, B 3TOM Ciydae
YaCTOTY M3JIy4arTessl XeJaTeJabHO CIBUHYTH K 12 nm 18 kI'm.

B kavectBe reneparopa InepenaTyMKa HUCIIOJIb30BaH MHTE-
rpaibHbii Talimep KP1006BH1 (puc. 4.8). Ero Bepxuss pabouas
yacroTa coctasisier He MeHee 100 xI'l, K BBIXOLY MOXHO MO~
KJIIOYUTh KaK Mbe30M3JIyyareb, TaK U AJUHAMUYECKYIO T'OJIOBKY.
Pesucropom R1 ycranasiuBaercs yacrora reHepaLyu.

IIpuemHas yactp maruyvka cobpaHa Ha IBYX OIEpPaLMOHHBIX
yeunurtesnsix. B kayectse nepsoro OY DA2 HeoOxonumo npume-
HUTb BBICOKOCKOPOCTHOH OV 1151 mosydyeHust OOJBIIOTO yCHje-
HUS1 Ha YJIBTPa3BYKOBBIX YacTroTax. DnemeHTsl C5, R5 dpopmupyior
MakcumMyM Koapdunrenra ycwienus OY na yacrorax 14—17 kI'n.
DAZ2 ycunusaet npunsartyo Mukpodonom BM1 cymmy curnana ot
U3Jly4yaTesis U OTPaXXEHHOrO CUTHaja OT ABMXYILErocs oO0bekTa.
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HuskouacToTHast cocrasisionas, NoJay4eHHas B Pe3yJbTaTe Cllo-
JKEeHUs 3TUX CUTHAJIOB, neTekrupyercd anementamu R10, VDI,
R11, C10.

Hanee Ha Bropom OY DA3 BbINOIHEH yCUIUTENb 3BYKOBOTO
curHaya ¢ pabouum nuanazoHoM 20—2000 I'u. Pesucropom R12
peryaMpyercsl 4yBCTBUTEJIBLHOCTh naTyvka. C BbIXOHa YCHJIUTEJA
DA3 uepe3 R14, C13 HM3KOYaCTOTHBI CUTHAJ IOCTylaeT Ha
JETEeKTOp C yABOeHHeM curHaaa. VD2 sBisieTcs nepBbiM AMOIOM,
B KauyecTBe BTOPOro [MOJAA BBHICTYHaeT Iepexon 0Oaza-sMutrep
Tpan3ucropa VT1.

ITonoxutensHblii curHan Ha Kosekrope VT1 ¢unbsrpyercs
nernoukoit R16, C14 1 moctynaer Ha 6a3y TPaH3UCTOPHOTO KJO4a
VT2. K oTKppITOMYy KOJUIEKTOPY TpaH3ucropa VT2 MoxHO non-
KJIIOYUTD peJie, CBETOAUO/ WU IPYroe YCTPOMCTBO MHIUKALIUY.

IIpu Gnuskom pasmerneHun usnaydatens BAl m mukpodoHna
BM1 cnenyer nposeputh ypoBeHb BY curHana Ha Bbixone DA2.
YpoBeHb He A0KeH ObITh CAUIIKOM OO0JIBIIMM, YTOOBI HE BBOIUTH
OY DA3 B HacpllleHre U YTOOBI IPUHSATBINA OTPAXXKEHHBII CUrHAJ
Mor 3(PEeKTUBHO MOLYJINPOBATh MPSAMON curHail. s yMeHblIe-
HUSl yPOBHS MPSIMOTO CUTHAJA M3JydyaTelb U MUKPODOH MOXHO
pasBepHyTb Ha 90 rpasycoB APYr OT Apyra Wiu pa3MeCTUTb MEXIY
HUMU 3BYKOU3OIUPYIOIIUI MaTepUal.

B kaudecTBe usnyyaTesss 1 MUKPO(OHA C MUHUMAJIbHBIMHU Tepe-
JeJIKaMU CXeMbl MOXKHO MPUMEHUTb OMMOp@HbIE Mbe3orpeodpa-
3oBaresu ¢ pe3oHaHcHo# yacrotoi 30—40 xI'u. lus atoro HeoO-
xoauMo pe3uctopoM R1 BBICTaBUTH HEOOXOOUMYIO YaCTOTy TeHe-
patopa DA1, ycranoButs KoHaeHcaTop C5 emkoctsio 1000 n®@ u
yopats anementsl C1, C6, R7.
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4.9. EMKOCTHbIN AaT4YMK NPUCYTCTBUS
Ha PIC npoueccope

Hatuuk curnanusanuu Ha PIC npoieccope (puc. 4.9) otnuyHo
JNEMOHCTPUPYET, YTO MUKPOIIPOLECCOP C IPOAYMaHHBIM IIPO-
rPaMMHBIM OOecrie4yeHrueM MOXET BBINOJIHATh 3aJa4d, KOTOphIE
TPaAMLIMOHHO PelIaJXCh C TOMOLIBIO AaHAJIOTOBOM CXEMOTEXHUKH.

JlaTuuk mpencraBiseT coOOH YCTpOKCTBO, pearupylollee Ha
U3MEHEHNEe eMKOCTH METATINYECKOr0 OXPaHsIeMOro 00beKTa Uin
METAJJINYECKOr0 3JIeKTPOJA, PACIOIOXEHHOIO PSIIOM C OXpaHsie-
MbIM 00bekTOM [20]. [TpuHUMI AEiCTBUS YCTPOIiCTBA OCHOBAH Ha
M3MEHEHU! 4YacCTOThl FeHepalyd TaKTOBOrO reHepaTopa MpoLec-
copa paboratouiero B pexxume RC-reneparopa.

B sTOM pexmMe 4YacroTa TaKTOBOIO reHepaTropa 3amaeTcs
BHemHell RC nenoukoit C2, R3. BHenHuii 21eKTpo/ MoAcoeInHSI-
ercs yepes nernouky Cl, R1, R2. B kauectBe 00pa3ioBoro remepa-
TOpa ucnonb3osaH BHyTpeHHuit WDT Ttaiimep niporuieccopa, BpeMst
paboTel KOTOPOro 3anaercs He3aBuCUMbIM BHYTpeHHUM RC rene-
patopoM M mocienymuM aeauteneM (rmpubausurensHo 0,3 c).
Xors yacrora WDT raiimepa 3aBUCUT OT KOHKPETHOIO 3K3€M-
I1sipa IpoLIeccopa, HAINpsDKEeHUs MUTAHUS U TeMIlepaTypbl, HO
ee J0JIrOBpeMeHHas! CTaOUIBbHOCTh HE SBJISIETCS KPUTUYHOM HJIs
JAHHOTO IIPMMEHEHMS U Iporpamma IOACTPauBaAETCs 110, BO3HU-
Kalollye MeIJeHHOTEeKYIe U3MEHEHHU L.

st Beruncnenus yactotel RC TakTOBOro reHepaTopa OTHOCH-
TeJIbHO HEM3MEHHBII nlepuoy BpemeHu, orcekaemblii WD'T Taiime-
poM, usMmepsiercss 16 OGUTHBIM IIPOrPAMMHBIM CYETYHUKOM, ITOKa3a-
HUS KOTOPOTO 3aBUCST OT BEJIMYUHBI BHEIIHeH emkocTu. Crapuine
0aiiTbl U3MEPEHHBIX 3HAYEHUI 3aHOCATCS B MACCUB, AaHAJIU3 KOTO-
POro NMPUBOIUT K BKJIIOUYEHUIO CUTHAJIA TPEBOTU.
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;disassembled by HellFire

; 10 Feb 06 22:25:06
;—-Register Definitions--
WEQU 0x00

F EQU 0x01
;--Register Files--

INDF EQU 0x00
TMRO EQU 0x01

PCL EQU 0x02
STATUS EQU 0x03
FSR EQU 0x04

OSCCAL EQU 0x05
GPIO EQU 0x06

;--STATUS bits--

C EQU 0x00
DC EQU 0x01
V4 EQU 0x02

NOT_PD EQU 0x03
NOT_TO EQU 0x04
PAO EQU 0x05
GPWUF EQU 0x07
__config 0x0fe7 ;B’111111100111°
;(WDT ON, Baenrnuit RC reneparop,MKLR ;BHyTp., 3amura ON)
;¥** Programm dump ***
org  0x0000 ;Start address
goto L_0040
; sk sk sk sk sk sk sk skoskook
org  0x0008
addwf PCL,F ;TEKCT
retlw 0x31
retlw 0x34
retlw 0x73
retlw 0x65
retlw Ox6E
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retlw 0x73
retlw 0x2E
retlw Ox2E
retlw 0x41
retlw 0x4C
retlw 0x31
retlw 0x39
retlw 0x39
retlw 0x38
retlw 0x2E
retlw Ox2E
retlw 0x53
retlw 0x65
retlw Ox6E
retlw 0x73
retlw Ox6F
retlw 0x72
retlw Ox2E
retlw 0x2E

o 3ok ook sk sk kR
’

L_0040:

org  0x0040

movlw 0x19 ;B’00011001’
tris  GPIO

movlw 0x4C ;nonnopku BeIKJIL., npeanenurens K WDT,
; mern. Ha 16 (*~0,288 c)

option ;B°01001100°

btfss STATUS,NOT _TO ;copoc mo WDT?

goto L _O0OSF ;na

clrf FSR ;HeT

movlw 0x10

movwf 0x0D ;HavYaJIbHas yCTAHOBKA CKBO3HOTO CYETYMKA
; 0xOD

movlw 0xOF

movwf 0x0C ;HayaJIbHasl yCTAHOBKA CKBO3HOTO CYeTYMKa

; 0x0C
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L_004D:

L_0056:

L_005C:

L_00SF:

L_0063:

bef  OxOE,7  ;daar «MaccuB He 3aITOJTHEH»
goto L _0093 ;mepselit nepexox K cuety IiauHbl WDT

bef  0x0E,1 ;0urCTKa (b1ara «IpeBbllIeHre Ioporax»
movf 0x08,W
xorwf 0x0A,W
btfsc STATUS,Z ;cocrosiHue U3MEHUIOCH?
retlw 0x00 ;HEeT, BO3Bpar
movf 0x08,W ;1a, BBIYMCJICHAE PA3HULIBI
subwf 0x0A,W
btfss STATUS,C
goto L _005C
movwf0x0B ;
movlw 0x02
subwf 0x0B,W
btfsc STATUS,C ;pasnuia 6omabuie 2?7
bsf  0xOE,1 ;11, YCT. dhiara «IpeBbIIIeHne Iopora»
retlw 0x00 ;BO3BpAT
movf 0x0A,W ;BBIUMCJICHUE PA3HULIBI IPYroro 3Haka
subwf 0x08,W
goto L _0056
btfsc 0xO0E,7 ;MAacCCHB 3aIl0JHeH?
goto L_006D ;na
movlw 0x10 JHET
movwfFSR
;HavYaIbHOE
movf 0x08,W ;3anonHenne Maccuba 0x10—0x1B

; 3HaueHusIMHA cyeTunka0x08

movwfINDF
incf FSR,F
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L_006D:

L_0073:

L_0080:

movlw 0x1B

subwf FSR,W

btfss STATUS,C

goto L _0063

clrf FSR

bsf  OxOE,7 ;yCTaHOBKa (h1ara «MaccuB 3arl0JHEeH»
goto L_0093 ;iepexon K cuery aauHel WDT

movlw 0x1A ;
subwf 0x0D,W
btfss STATUS,C ;ckBosnoit cyerunk 0xOD mpessicin Ox1A?

goto L _0073 ;HeT, nanee

movlw 0x10 ;J1a, yCTAaHOBKA HAYaJIbHOTO 3HAYEHUS

movwf(0x0D

movf 0x0D,W

movwfFSR

movf 0x08,W

movwfINDF ;3aMUCh TEKYILEro 3HaYeHu s
:cuetryuka 0x08 B maccuB

incf  0x0D,F ;npupamenue caerynka 0x0D na 1

bcf  GPIO,1 ;copoc nopral

btfss 0x0D,0 ;3HavYeHne cuetynka 0xOD geTHOE?

bsf  GPIO,1 ;1a, ycTaHOBKa nopral—
;uHaMKanus cpabat. WDT
movlw OxOF ;Her
andwf 0x0C,F
bef  OxOE,0 ;
movlw 0x10
movwfFSR
;IIVKJI TPOBEPKH MACCHBA HA TIEBBIIICHNE



166

LLInnoHckue LUTYYKN N HE TONbKO...

; TIOKOSI
L _0088:

L_0091:

L_0093:

L_0095:
L_0096:

L_0097:

movf INDF,W

movwfOx0A

call L_004D

btfss 0xOE,1 ;mopor mpesbiiieH?

goto L 0088 ;uer, nanee

bsf 0x0E,0  ;nma, ycraHoBKa (yara HaJM4uus TPEBbILICHUS

movlw 0xOF ;OBLIO MIPEBBILIEHNE,
movw{0x0C ;HayaJbHasl yCTAaHOBKA CKBO3HOI'O CYETYHKa
incf FSR,F
movlw 0x19
subwf FSR,W
btfss STATUS,C ;ykaszarens goctur 0x19?
goto L_0080 ;HeT, Ilepexoji B Ha4yaJIo LIKJIa TPOBEPKHU
cIrf FSR ;Ja, majee
decfsz 0x0C,F ;YMEHBIII. cyeTynKa nokos Ha 1; 15 pa3
; TTonpsiz?
goto L 0091 ;HeT, Iepexoz

bef GPIO,2 ;1a, copoc mopra2

btfsc 0xOE,0 ;IIpeBbIlIeHne XoTs Obl 1 pa3 B Maccuse?
bsf  GPIO,2 ;J1a, yCTAaHOBKa 1mopTa2

JHeT, Jajee
crf  0x07 ;JIBOMHOM CUeT4MK 3arojaHeHus ;mHsl WDT
clrf  0x08 ;
goto L_0096
goto L 0097

incfsz 0x07,F

goto L 0095
incf  0x08,F
goto L 0095

END
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IIpu xenaHuu 3Ty mporpamMMy MOXHO JIerKo IpeoOpa3oBaTth
auig moboro PIC npoueccopa.

IIpu pasmepe BHewmHero annekrpona gatyuka 400 x 400 MM oH
pearupyeT Ha TmepemelnieHne yejaoBeka co ckopoctbio 0,2—2 m/c
Ha paccrossuuu 10 0,45 m. IIpu yBenmyeHnn pasmepoB 2J1eKTpoaa
YYBCTBUTEJbHOCTb JaTUMKa BO3pacraer.

BapuaHTt cxembl, m3oOpaxeHHblii Ha puc. 4.9, npegHasHa-
YyeH 1Sl YIaJeHHOro MOJAKJII0YEeHMs 1aTYMKa MO JBYXITPOBOJHOM
JuHuK. CUrHaj BKJIIOUEHUs] TPEeBOru 3axuraer ceeroguon VD3 u
repenaercs Kak ypejdueHue Toka B inHuu ¢ 1—2 MA 1o 9—20 MA.
Vnanennstii kmoy Ha VT2 nepexonuT B 3aMKHYTOE COCTOSIHUE
TIpU MOsIBJIEHUU curHaja tpesoru. ITocie MoMeHTa cpabaTbiBaHUS
CHTHaJI TPEBOTM OCTaeTcsi aKTUBHBIM He MeHee 5 ¢. B cocrosiHue
TOTOBHOCTM T10CJIE MOMEHTa BKJIIOUEHUsI NMUTAHUS YCTPOMCTBO
nepexonuT He 6osee yem uepes 15 c. [logcTpoedHbIM pe3ucTopom
R1 perynupyercst 4yBCTBUTEIBHOCTb JAaTYMKA.

BeiBoz 6 npoueccopa DD1 saBisercs TecroseiM. I1pu HOpmaiib-
HOI paboTe AaT4YMKa Ha HeM JAOJIKHBI TPUCYTCTBOBATh KOJIeOaHMs
C IepHOIOM BABOe OosnbLIMM, YyeM BpeMms, 3agaBaeMoe WD'T Taii-
MmepoM. [To nmokazaHusiM yacToTromepa, MoiCOeIMHEHHOT O K 3TOMY
BBIBOlY, MOKHO OLICHUTb BEJIMUYMHY U3MEHEHUsI EMKOCTHU JaTyuKa.
Beison 6 coenunen c BoiBonamu 3, 4, 7, TOCKOJNBbKY B OPUTMHATb-
HOM TEKCTe MPOrpaMMbl OHM OCTaBJIEHbI KaK «BUCSYME» BXOJBL.

JUiss HopMaibHOM paboThI AaTYMKa ero oOIIMii TPOBOL, JOIKEH
AMETh CB3b C OOJBIION MAcCOi WM C 3eMJIei, 9TO MOXET OBITh,
HarpuMep, MexXo0MOTOYHAas eMKOCTb CETeBOro TpaHchopmaTopa
WY «3a3eMJIeHHbI» 00IIMii MpoBo, 0JI0Ka MUTAHUS UM AATYMKA.

4.10. JeTeKTOop paguoBOJIH

B nocnennue roabl NOACIyIIMBAHUE PAa3rOBOPOB C MOMOLIBIO
paauoMUKPO(MOHOB MOJYYWIO 3aMETHOE PaclpOCTPAHEHUE Kak
B Ou3Hece, Tak U B ObITy. Ha pagnopeiHKax cerogHst MOXHO 0e3
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TpyAa MPUOOPECTU PA3IUYHBIE «KYUKH» JIIOOOI CTEereHH CIOX-
Hocti. OOHapyXWUTh UX MOXHO C IOMOILBIO NPUEMHUKOB (CKa-
HEpPOB), «IIPOCMATPUBAIOIINX» MEKTPOMArHUTHOE HU3JTyuYeHUe B
IIAPOKOY MOJIOCE YaCTOT — OT KWJIOTePL 10 TMrarepu.

Taxkue npueMHuKH 00bIYHO BecbMa goporu. Ho Ha onpenesnen-
HOM ypOBHe 3Ty Ipo0JjieMy yaaeTcsl pelluTh U C OMOIIbIo OoJiee
MIPOCTBIX YCTPOUCTB — CUTHAIM3ATOPOB Y MHAUKATOPOB HAIUYUS
BbICOKOYACTOTHOTO MOJISI.

Oror npubop I MOMCKA MHUKpPOINEpelaTYMKOB IpeacTaB-
JsieT co00M 3ByKOBOW U CBETOBO CUTHAIN3ATOP HAJINYMS Paguo-
YaCTOTHBIX M3jiydyeHuil. OH MMeeT BBICOKYIO UYYBCTBUTEJIBHOCTD
B nosioce vactoT a0 1 I'Tu. Hanpumep, «Xydok» c usiydaeMoin
MoIIHOCTBIO 1,5 MBT (BBIXOZHOI Kacka Ha OXHOM MaJIOMOLIHOM
TPaH3UCTOPE) MOXHO OOHAPYKUTH C paccTosiHUS 0Koio 10 cm.

Koncrpykuus npubopa npocra U JOCTyMHA JJisl TOBTOPEHUS
Jaxe paguoio0UTeNIsIM C HeOOJBIIUM OINBITOM W3TOTOBJIEHUS
3JIGKTPOHHBIX YCTPOUCTB. B HEM MCIOIb30BaHbI AOCTYIHbIE KOM-
noHeHTsl. Ilpyu 3TOM noTpebuTesnbcKue CBOWCTBA 3TOTO CUTHa-
Jau3aTopa BecbMa Heruioxue. OH MMeeT MaJible pa3Mepbl U Maccy,
MPOCT B 3KCIUIyaTallMU: €IWHCTBEHHBbII OpraH YIpaBJeHUs —
BBIKJIIOYATE/Ib MATAHUS.

[IpuHuvnuanpHass cxema CHUrHaJM3aTopa IIOKa3aHa Ha
puc. 4.10, a. I[Tpu npubamxenun anteHHsl WA K MUKponiepeaat-
YMKY B Hell HABOIUTCS BBICOKOYACTOTHOE HalpsiKeHHue, KOTOpoe
yepe3 koHmeHcatop Cl mocrymaer Ha Bxonm YPY (TpaH3ucrop
VT1). EmMkocts koHzAeHcaTopa Cl onpenesnsieT HUXKHIOI TPAaHULLY
MIPUHAMAEMOro AMara3oHa 4acToT. Ee mogOupalor Takoil, 4To0b!
MH/IMKATOP He pearupoBasl Ha ObITOBblE HU3KOYACTOTHbIE TOMEXU
OT 2JIEKTPOABUraTesell, TAPUCTOPHBIX PEry/IsiTOPOB HAIPSIKEHUs,
I'CIT marauToOHOB U T. II.

C Bbixona YPY curnan nocrynaer Ha 1ronHsii nerektop VDI.
Yepes punbrp C4 L1 u pesucrop R6 nocrosgHnas cocrapisomas
MPOJETEKTUPOBAHHOIO CHUTHAJIA IOCTYNAaeT Ha BXOJ YCWJIUTEJs
MOCTOSTHHOTO TOKa (TpaH3uctopsl V12, VT3).



MmaBa 4. O6HapPYXMUTENN LUMNNOHCKMX LUTYyYeK

169

WA1

C1
75

1000 KA503A 7T 0,047mK

GBI c7
R7 9B 4,7vk 10B
+
330 F=il-4
XN
7
HL1
ANI307E

VT4

KT201A VT5

za1,,  KT201A
[l

VT2
KT3102rm

)

50 » K ZQ1
A A
x VT4 I_o VT5
20 kO 60 c7
60 YL X t&
c6 +
R10 B? e—_l—g =[ro
oc
C5 [}
n
< N\ 0
T3 g% bsm
KO O3 HL1
% ofhows
K
60
X R6 VT2 ? ?
° voesv
M M
L1
vb2 R5
oKio
010c4
0
o] R4TR3
VD1
c2040 | [R2
VT1 C3
2306 OK
O Ri
v 9 cioiio
. ¢KWA1

Puc. 4.10. [etekTop pagmoBOJIH:

a — rpuHunnnasbHas cxema, 6 — neyatHasi nnara v PAacriosioXeHve aJ1IeMeHToB




170 LLINoHCKWE WTYYKM N HE TONBKO. ..

Pesucrop R6 HeckonbKO CHMXKAeT 4yBCTBUTEIbHOCTb WHIU-
KaTopa, HO OH HeoOXxomuMm IJIsl TOro, 4ToObl U30exaTb pe3Koro
MOBBILIEHUS] YYBCTBUTEJILHOCTUA NMPUOOpa HAa 4acTOTe PEe30HAHCA
KoHTypa C4 L1 (okono 50 kI'm).

Ycunurens NOCTOSIHHOTO TOKA yIpasiisieT pabOoToOl MyJIbTUBU-
Oparopa Ha Tpansucropax VT4 u VTS5. K KO/LIEeKTOPHBIM LieIaM
tpansuctopoB VT4, VTS5 noaxmoueH mnbee3ousiydatens ZQ1,
KOTOPBII ITpeo0pasyeT ajeKTpuYecKre KouebaHus, BbipadaTbiBae-
Mbl€ MYJIBTUBUOPATOPOM, B 3BYK. Takoe BKJIIOUEHHE U3JIydaTesst
MOBBILIAET IPOMKOCTb ero 3Bydanus. IIpu pabGore mynpruBuGpa-
TOpa, KpoMe Toro, ceeTutcs u ceeroanox HL1.

Yewm Oos1bllIe MOIIHOCTD CUTHAJIA OT «KydKa», TeM OOJIbIIEe TOK
yepe3 TpaH3uctop VT3 u TeM Bblllle 4acTOTa 3BYKOBOIO CUTHaja
U ero TPOMKOCTb, a TaKXXe MHTEHCUBHOCTb CBEYEHHUsI CBETOAMOAA
HL1. IlepeMemasi curHaiu3atop, MILYT €ro MOJOXEHUe, MpU
KOTOPOM MAaKCHUMaJIbHbl TPOMKOCTb CUTHAja U SIPKOCTb CBETO-
quona. 3arteM yxe B «OJMXHeH 30He» MPOBONAT BU3YasbHbII
MOMCK MECTOHAXOXAEHMS MOACIYIIMBAIOIIEro YCTPOUCTBA.

Ha nmmon VD1 uepe3 pesucrop R4 mocrynaer HampsixeHue
cMelleHus1 co crabwimsaTopa HanpstkeHust RS, VD6, kotopoe
npuotkpseiBaer auox VD1 u tpansucrop VT2. Dro noselmaer
YYBCTBUTEJIbHOCTb JE€TeKTOpa K MajbiM ypoBHsaM BY curnanos.
Pesucrop R4 moabupator Tak, 4ToOBl CBETO3BYKOBOI CHTHAJM-
3aTOp HAXONWICS HA TpaHU cpabaTblBaHUsl cUrHaiau3aTtopa. Kak
ClIeCTBUE, Jaxe O4YeHb HeOosblas 100aBKa HAMPSXKEHUS, BO3-
HUKAIOIIAs TP 1eTeKTUPOBAHUU UCCIIElyeMOro CUrHaia, OTKPbI-
BaeT TpaH3ucTtopsl VT2, VT3, 3anyckast MyJIbTUBHOpATOP.

HenocraTok Takoro peuieHus — 3aMeTHas TEPMOYYBCTBU-
TeJbHOCTh curHaiausaTopa. Ee MoxHo ycrpanuts, nonobpas R4
TaK, YTOObI CUTHAJIM3AaTOP He cpabaThiBajl CaMOINPOM3BOJBHO B
BbIODAHHOM JAMana3oHe TemnepaTtypbl. O6aerdut oty npouenypy
npuMeHeHue B Kadectse VT2 TpaH3ucTopa ¢ 04eHb MajibiM 00paT-
HBIM TOKOM.
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Huon VD1 Moxao 3amernts Ha KJI503b, K/I509A, KIIS512A,
KI407A v K/JI409A. Crabunurpon VD3 — moboii ¢ Hamps-
>keHueM crabummsauuu 5S—7 B. Tpansucrop VT1 — KT368 c
JIOObIM OYKBEHHBIM MHAEKCOM B JI0OOM Kopryce JIMOO Ipyrou
BbICOKOYacTOTHBIN, Hanpumep, KT3101A-2, KT3120A, KT3124.
Tpansucrop VT2 — KT3102 ¢ unnekcamu I', E. 3amenste ero
APYIrMMU HE CTOUT, TaK KaK OH MMeeT OYeHb MaJblii HayaJbHbIN
TOK Kojuiektop-amutrep — MeHee 0,05 MKA. Tpansucrop VT3
MoxxHO 3aMennTb Ha KT3107 ¢ napekcamu K, /1.

Bwmecro tpansucropoB VT4 u VTS nonyckaercs UCIOIb30BATh
Jo0ble KpeMHUEBble MaJIOMOIIIHbIE COOTBETCTBYIOLIEH CTPYKTYphbI
C MOAXOJsIILe HOKOJIeBKOA. JInib 661 00paTHBIN TOK KoJIIeKTopa
ObUI IOCTAaTOYHO MaJl, YTOOBI MYJBTUBUOPATOP HE CAMOBO30YX-
naincs. [1o aToii mpuynHe Helb3s MIPUMEHSTh FepMaHUeBble TPAH-
sucropbl. Yem Oosbiie Ko3h@ULMEHT Nepenadynd TOKa KaXIOro
TPaH3UCTOPA, TEM BBbILIE YYBCTBUTEIBLHOCTb BCEIO YCTPOMCTBA.

B kadecTBe mbe303/€MEHTa MKCIIOJIb30BAH IbE30M3Jyda-
teiab ZQ1, Hanpumep, OT 2JeKTPOHHBIX 4acoB «MoHTaHa», HO
3nech nopouayt u mobsle apyrue. Jdpoccens L1 nomken umersb
nHAYKTUBHOCTb 1—2 MI'H. OH comepxut 180 BUTKOB mpoBoza
I[I9JIIO-0,12 Ha KOJbIIE OT WMIYJIBCHOTO TpaHchopMaropa
TH-18. Beikmouatenb SA1— I1J19-2. Antenna WAI1 — tene-
CKOIuyeckast OT UMIIOPTHOM MarHuToOJbl oOel MJIMHON 32 cM.
CIMIIKOM IJIMHHYIO aHTEHHY MCIIO0JIb30BaTh HE CleayerT.

Hanaaky curHanmsatopa HaYMHAIOT C YCTAHOBKY HAIPSKEHUS
cmewmenusa Ha auone VDI1. Inga atoro konaencarop C3 HyXHO
BpEeMEHHO OTKIounuTb. Bmecro pesucropa R4 BpemeHHO ycra-
HaBJIMBAIOT MlepeMeHHbIi conpoTtusieHrem 560 kOM. Bpamas ero
IBMXOK, 10OMBAIOTCS] NICYE3HOBEHUS 3BYKa.

Ecnu Tenepp mopHecTH YCTPOMCTBO K JlamIle HaKaJMBAHUS
WIA BBIHECTU HA COJIHEYHBI CBeT, TO CUTHAJIU3aTOP HA4YHET
cabo nMuuiaTh, HAbKMpasi FPOMKOCTb C HATPEBOM. 3aTeM U3MEpPSIIOT
COIPOTHUBJIEHUE [TIEPEMEHHOTO PE3UCTOPA U YCTAaHABJIUBAIOT pe3u-
crop R4 ¢ conporusnenuem, B nontopa pasa 601bmum. IT0 00e-
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Ce4ynuT paboTOCIIOCOOHOCTh CUTHAIU3AaTOPa PAIUOM3Iy4YEHUS B
IIpUEMJIEMOM [Mara3oHe TeMrieparypel. Ycuinenue YPY perynu-
pyiot nnonbopom pesucropa R2.

Pacnionoxenne s1eMEHTOB U MeYaTHas IulaTa IPUBOAATCA Ha
puc. 4.10, 6.

Ha xoprmiyce ycTpoiicTBa CHapyKu YKperuisitoT MOJI0CKY MeIHOM
(dosbru U coeMHSIOT ee ¢ oomwmM nposonoM. Ha HavansHOM 3Tane
TMIOUCKA «KY4Ka» CllelyeT KacaTbCs (OIbIu OOIBIIMM MaIbLEM PYKH.
B sToM ciryuae Bailie TeJ10 UrpaeT posib IIPOTUBOBECA, YTO IOBBIIIAET
YyBCTBUTEJIbHOCTB Iprbopa. I[1Ipu «OmkHeM» oMcKe MOXHO Taster]
oT ¢osabru yoparb. OTO MOHU3UT YYBCTBUTEIBHOCTb IIpUOOpa U
TMIOBBICUT TOYHOCTb OIPENEIEHUS MECTOHAXOXKIEHUS «KYUKa».

ITonpobHoe omnucanue ycTpoiicTBa, MOHTaX M €ro HacTpokKa
npuBoasitces B [22].

4.11. AeTekTop nonsa ¢ norapmdpmMmmnyeckomn
LUKaJION Ha ABeHaauaTmn ceetoguoaax
M 3BYKOBOW MHAUKaUUEN

HeTekTop Mo mpeacraBiser coOOi YCTPOMCTBO, C TTOMOIIBIO
KOTOPOTrO MOXHO OTBICKATh pabOTAOLIUI paguoriepeiaTunK, paauo-
MHUKPO(OH, TeslehOHHBIN Xy4oK. B coctas geteKTopa BXOAT:

+ ®BY;

+ VBY;

¢ NUOMHBIN NETEKTOP;

¢ YCWJIATEJb MOCTOSIHHOTO TOKa C JIorapupMrUyecKol 3aBUCHU-

MOCTBIO KO3 PUILIMEHTA YCUIICHUS;

¢ 3BYKOBOW reHepaTop C U3MEHHIOLIENCS YaCTOTO;

¢ CBETOAMOMHA ITKajia u3 12 cBeTOnMOoIOB.

HetexTop criocoOeH perncrpupoBaTth padoTaroiniue repenart-
yuky B auamna3one yactot 20—600 MI't. Ha puc. 4.11 nipencras-
JIeHa NIpUHLMIMAJIbHAs CXeMa yCTPOICTBa.



MmaBa 4. O6HapPYXMUTENN LUNNOHCKMX LUTYyYeK

173

WA1

lca
IO 1MK 330 I47MK

2 100K

v : VD1 ﬁ R13
1196 = 56k

Rg~  vD2|

5,1M KO522

R7 R10
330 100k R”u

750K
VT3
KT315 ﬁms
56k

VDSMK,EL522 R15 100k R14 10k
T~
R18 10K R A
18
1
DA2
H 12—
R19
4 |5 6 718 J9 [0 [11[12 [138_ |14 |15 470
NN NN
Er@iele S X
SEACTACTATA | vos. vb1s R20 18
BLROR 7 R
NN TN TN VD4 TN\
DA2 A277D AN307 +6 B
K1003MM1 Cra6.%

Puc. 4.11. Cxema getekropa roJsisi ¢ 10rapuedMm4eckon LLKaaom
Ha 12 cBeToanonax v 3ByKOBOWV NHAVKaLMew

Curnan B antenHe dunprpyercst ®BY na anemenrtax C2, L1,
C3, L2 1 noctynaer Ha IMPOKOMNOJOCHBIN allepuoIUYeCKHii yCu-
JITeJb, KOTOpPBIH BbIONHEH Ha TpaHsucrope VT1— KT3101.
Harpy3skoii ycuinresnst CIyKUT SMUTTEPHBIN TOBTOPUTEJIb HA TPaH-
sucrope VI2 — KT3101. Curnain, cHUMaeMblii C peryisiTopa 4yB-
crButesnbHOCTA R4, mocrynaer Ha KkoHaeHcatop C6 Ha AMOAHbBIN
JeTekTop, coopanHbiil Ha quone VD1 — J19b. BY cocrasisionue
¢dunprpytorcss RC — dunsrpamu R5, C7 u R6, C8. HY-curnan
MOCTYIaeT Ha ycuautesnb Ha Mukpocxeme DA1 — KP140Y]11208.
KoaddunmeHT ycuieHusi 3Toro ycuiuTesss ompenessieTcsl 3Ha-
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yeHueMm pesucropa RY. Ilpu manom ypoBHe BXOTHOrO CHrHajia
yeunutesnb Ha DAL umeer Gosbinoe ycuienue. I1o mepe ysenu-
YeHUsl CUTHajla MPOMCXOIUT OTKpbiBaHue nuona VD2 — KJI522.
OTO NPUBOAUT K M3MEHEHUIO CONPOTHUBJIEHUSI OOPATHO CBSI3H.
C BbIxoza ycunutenst Ha Mukpocxeme DAL curnan nocrymnaer Ha
CBETOAMOIHBIA UHANKATOP U 3BYyKOBOU reHeparop.

3BYKOBOIl TeHepaTop BBINOJAHEH Ha TpaH3ucrope VT3 —
KT315 u mukpocxeme DD1 — K561JIA7. Konaencatop C9 3aps-
kaeTcs yepes pesuctop R11 1o HanpskeHus: OTKpbIBaHUS TPaH-
sucropa VT3. DTo npuBox K CMEHe yPOBHS JIOTMYECKOM eINHULIBI
Ha YpOBEHb JIOTUYECKOTrO HYJISl Ha KOJJIeKTope TpaH3ucropa V3.
ITpu sTom katon nuona VD3 — KJ1522 oka3biBaeTcsl MOIKIOYEH-
HBIM uepe3 pe3uctop R18 Kk MUHYyCy UCTOUHMKA TUTAHUSI.

Konnencatop C9 paspsikaercss yepes uens VD3, R18, uro
BeneT 3a coboii 3akpeiBaHue TpaH3ucropa VT3. Konmencarop
C9 cHoBa HauMHaeT 3apsikaTbCsl, U BECh MPOLIECC MOBTOPSIETCSI.
IIpsiMmoyrosibHBIE UMITYJIBCBI TPE0OPa3yIOTCs Ibe30KepaMU4eCKUM
npeoOpasosarenem ZQ1 — 3I1-22 B 3BykoBble. [1pu yBesmyeHnun
HanpsoKeHus Ha Bbixone ycuurtens DAL ymeHbinaercst Bpemst
3apsina KoHpeHcatopa C9 1o HampsokeHusi OTKpPbIBAHUS TpPaH-
sucropa VT3, a 310, B CBOIO 0Yepelb, NPUBOIUT K yBEJIUYECHUIO
YaCcTOTBI CJIeJOBaHUsl MMITYJIbCOB reHeparopa. Takum oOpazom,
IIpY YBEJIMYEHUU YPOBHSI BXOIHOTO CUTHAJIA MPOMCXOOUT MOBBI-
IIeHHe TOHAJIbHOCTH 3BYKOBOT'O CUTHAJIA.

OcCHOBOIi CBETONMOIHOIO WMHAMKATOpPa SIBJISAETCS MHUKpPOCXeMa
DA2 — KM1003I1I12. Dta Mukpocxema SBJISeTCsl CHeLUaIn3upo-
BaHHOI M BBINOJHSET (DYHKLMIO YIPABI€HUs CBETOAMONHON MIKa-
JIoH, obecrieynBasi BhICBEUMBAHUE CTOJIOMKA Ha IKase u3 12 cBero-
JMONIOB, KOTOPbIE 3aroparoTcsl MOOYEpeHO NPU U3MEHEHUU BXOJ-
HOT'O HaNpsDKEeHNWs OT MUHAMAJIBHOTO IO MAKCUMAJIbHOTO 3HAYEHMS].
SIpKocTb cBe4eHMsI CBETOAUONOB MOANEePXKUBAETCS [IOCTOSIHHOM.

BxomHoit curHai yepes IeuTelb HAIIPSDKEHUs] HA pe3ucTopax
R13, R16 nocrynaer Ha Bxox mukpocxembl DA2 (BoiBox 17). Ha
BbIBOIBI 16 1 3 Mukpocxembl DA2 nonaloTcs ypoBHU OINOPHOTO
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HaIpsDKEHUs], Olpeessollee MUHMMAIbHOE U MaKCUMaJbHOE
3Ha4YeHMs1 BXOZHOro curHajia. [Iuraercs ycrpoiicTBO OT MCTOYHMKA
nuTtanus HanpspkeHrneM 5S—o6 B. Ceeronuon VD4 AJI307 ciayxut
111 MTHIMKALIUY BKJIIOUeHUs mpubopa.

Muxkpocxema DA1 moxer ObiTh 3ameHeHa Ha KP1407YV2 i
mo00i Apyroil onepalyOHHbIA YCUIWTENb CO CBOMMU LIEMISIMU
koppekunu. Bmecto Mukpocxembl DD1 MoXHO npuMeHHTH
KS561JIES. I1pu 3amene auona VD1 na [/1507 auanason npubopa
MoxeT ObITh yBesnueH 10 900 MI't. YyBcTBuTeapHOCTH pubopa
peryaupyercst peauctopoM R4.

Onucanue ycrpoiictsa npusonurcs B [1].

4.12. Nepepatuuk paguonomex
ANS paguosakiagok

B cnyuae, ecau oz pykoii HeT MpUeMHUKA U1 [IOUCKA paguo-
repefaTyukoB, HO HEOoOXOOMMO OBbITb YBEpEHHBIM, YTO Bac He
MOJCIIYIINBAIOT, MOXHO BOCIIOJIb30BAThCS MEPENaTINKOM MTOMEX
1J1s1 TIOABJEHUS] TPUEMHBIX YCTPONCTB, KOTOpPblE MOTYT CHUMATb
nHbopmanumio ¢ paano3akiaanok. Ha puc. 4.12 npusenena cxema
MPOCTOr0, HO HA/EXHOro mnepenatyrka rnomex auamnasona 100—
170 MTI'u ¢ montHOCTBIO U3syyeHus okoao 100 MBr. Orot nuamna-

Lc7 ca*
[T] R1 [T] R2 R3 [T] R4 T 1500 3900
3K 51k 51k 3K
R5 R6
150k 150k

G1 =
1,5B |+ L2
C1 Cc2 4-15
VT1 1mk 1Mk VT2

10B 10B

VT1,VT2 - MIN426
VT3 -TI'T3156

Puc. 4.12. Cxema nepenaryvika paamornoMex Ass paamo3aknagok
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30H BbIOpaH He Clly4yaiiHO, TaK KaK 0O0JbIIMHCTBO MUKpOINepeaar-
YMKOB MpeJHa3Ha4YeHbl JJIs1 paboTbl UMEHHO B 3TOM JAMAIa3oHe
BBUJy HAJIM4US JELIEBbIX U BbICOKOKAYECTBEHHBIX [IPUEMHUKOB.

BoixonHast MmomHocTh nepenaryrka B npeneaax 100 MmBt no3so-
JsIeT TOJy4UTb Ha BXOIE PACHOJIOXEHHOTO pPsIOM IpUeMHMKa
COOTHOUIeHue «curHaj/mym», 1/100 wim 1/50. Otoro Gonee yem
JOCTaTOYHO Jaxe I 3K30TUYeCKUX BUIOB Moay/suuu (JIUM,
@®OKM u np.) 11st TOro, 4TOOBI MOJIHOCTHIO MONABUTH MH(MOPMaLIU-
OHHBII CUTHAJI C paJu03aKIaIKU.

IlepenaTumk omMex COCTOMT U3 MOAYJISATOPA (BBIIIOJIHEH B BULIE
MyJabTUBHOpaTopa Ha Tpan3uctopax VT1, VT2) u 3ampatomero
reHepaTopa Ha TpaHsucrtope VT3. B nmepematdynke momex mnpu-
MEHEHa YacCTOTHAsl MaHMITYJISIUS C 4acTOToi MaHumyasauuu 8 I'ny
n aesuanueit okoso 80 kI'u (st pacimmpeHus: CekTpa MoMexH).
Karymika L1 6eckapkachasi, umeetr 3—4 putka rposoaa [19B 0.8,
JYaMeTp KaTylUIKy 5 MM, IIar HaMOTKH 1,5 MM.

Karymka csasu L2 tak xe OeckapkacHas, CONEpPXUT OOUH
BUTOK (nmamerpoM 9 mm) mposoma I19B-2-0,6 BOKpyr «xomosn-
HOro» KoHua karymku L1. IlepenaTynk cobpaH B MeTaJuIn4eCcKOi
kopoOke 40 x 80 MM. BricokouyacToTHasi yacTb coOpaHa HaBec-
HbIM MOHTaXOM. B KauecTBe aHTEHHBI IPUMEHEH I0JYBOJHOBOM
BUOPATOpP U3 MEJHOM MPOBOJOKYU TUAMETPOM 2—4 MM.

ITonpoOHoe onucaHue ycTpoiicTBa MpuBoaUTCA B [2].

4.13. MoaynaTtop cTekJsia Ha MUKpocXxeme
C NMJ1aBaloLLEen 4acToTomn

DTOT MOAYJIATOP NPeIHAa3HAYEH JJIsl CO3JaHuUs [IOMeX YCTPOWi-
CTBaM, CYMTBIBAIOLINM 3BYKU C IIOBEPXHOCTU OKOHHOIO CTEKJaA.
MonynasaTop nuTaeTcs OT CeTH NMePEMEHHOIO TOKa HaIpsKeHUeM
220 B. IlpuHumnuanbHasi cxema MOAYJATOpa IIpUBENEHA Ha
puc. 4.13.
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Hanps:xenue cetu racurcs pesucropamu R1 u R2 u BeInipsim-
aserca nuonoM VD1 tuna K/I102A. Kongencarop C1 ymeHbIaer
IyJIbCALIMY BBIIPSMJIEHHOTO HANPsKeHUsl. MOAyIsTOp BBINOJIHEH
Ha onHoii mukpocxeme KS561JIES. I1o cBoemy cxemHOMYy mocTpoe-
HUIO OH HallOMHUHAET FeHepaTop Kavarolleld YacTOThl WM YacTOT-
HBII MOLYJIATOP.

Ha snemenTtax DD1.3 u DD1.4 cobpan ynpasisiionuii reHepa-
TOp HM3KOH 4acToTel. C ero BbIXOA MPSIMOYTOJbHbIE UMITYJIbChI
MOCTYNaloT Ha MHTerpupymouyio renodky R5, C4. I1pu atom KoH-
neHcarop C4 to 3apsixaercst yuepes pe3uctop R5, To paspsixkaercst
yepes Hero. [ToaTomy Ha KoHIeHcaTope C4 nosyvaeTcs Hanpsixe-
HUE TPeyrosbHOi (PopMBl, KOTOpOE MCIOAb3YeTcsl sl yrpasiie-
HUS reHepaTtopoM Ha sseMentax DD1.1, DD1.2.

DTOT re”HepaTop coOpaH MO CXeMeé CUMMMETPUYHOIO MYJIbTH-
Bubparopa. Konnencaropsr C2 u C3 moouepenHo 3apsKaroTcs
yepe3 pe3uctopbl R3 1 R4 oT uCTOYHMKA TpeyroJbHOro HalpsiKe-
Hus. [ToaTomy Ha BbIxoze reHeparopa OyneT UMeTb MeCTO CUTHAJ,
4acTOTa KOTOPOIO «IUIaBaeT» B OOJIACTU 3BYKOBBIX 4acCTOT peue-
BOro nuamnazoHa. ITocKonbKy nuTaHue reHepatopa HecTaOUIn3n-
POBaHO, TO 3TO MPUBOAUT K YCJIOXHEHHUIO XapakTepa reHepupye-
MBIX curHajoB. Harpy3koii reHepartopa ciyxar Inbe3oKepamuye-
ckue uznyvareau ZQ1 u ZQ2 tuna 3I1-1.

Mukpocxemy DD1 moxHo 3ameHuTh Kak Ha K561JIA7, Tak u
Ha K561JIH1, K561JIH2, ntu6o Ha Mukpocxemsl cepuit 564, 1561.

DD1.3 DD1.4

M ttomk Dp1 033wk
T258  Kks610ES5

Puc. 4.13. Cxema mogynsaTopa cTeksa Ha MUKPOCXEME C r/1aBaroLLes 4acToTou
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Hznyuyaremn ZQ1 u ZQ2 MoryT ObITh JTI0OBIMU, UX KOJTUYECTBO
MOXeET OBbITb OT OTHOT'O 710 YeTbipeX. OHU NPUKJIEUBAIOTCS K CTEKJTY
U MOTYT OBITb COEAMHEHBI MOCIEJOBATE]bHO WIA NapaliebHO-
MOCJIEI0BATEIIBHO.

Onwucanue ycrporictsa npusoaurcs B [1].

4.14. Moaynatop cTtekna Ha uPppoBbIX
MUKpOCXemMax

IIpenoTBpaTuTh MpOCIYIIMBAHUE AEJIOBLIX PAa3rOBOPOB Yepes3
3aKpBITble OKHA I103BOJISIET I'€HepaTop IIMPOKOIOJIOCHOIO aKy-
cTtuyeckoro myma (puc. 4.14), Monyaupyronmii OKOHHOE CTEKJIO C
TNICEBIOCTYYaiiHOM MOCIe10BATEIbHOCTBIO.

YerpoiictBo cobpano Ha Tpex KMOII Mukpocxemax 1 COCTOUT
u3 3ajaolero reveparopa Ha yactory 50 kI'q (D1.1, D1.2), dop-
MUpOBaTes MCEBIOCIYYANHON MOCIEN0BATEIbHOCTA UMITYIbCOB
Ha crsuratomux perucrpax (D2, D3) u nornyeckoit cxemsl (D1.3,
D1.4). 3ykoBeivu m3nyvarensmu (HF1, HF2) ssasiorcs tene-
(onnpie kancionu BII-1 wiu IOM-4M. Pesuctop R4 nozsossier
peryJmpoBaTh FPOMKOCTb 3BYKa.

Cxema MOXeT MUTATbCs OT JIIOOOr0 HECTaOMIM3UPOBAHHOTO
UCTOYHUKA C HampspkeHueM ot 4 1o 15 B u notpebiasier Tok He
6onee 20 MA. B KauecTBe UCTOYHMKA 3BYKa MONONAYT U JTIOOBIE
MajorabaputHele AMHAMUKU (C 50-OMHBIM COIPOTHBJIEHUEM),
HO MpU 3TOM BO3pacTeT MoTpedisiemblil TOK. TpaH3ucTOpbI
MOxHO 3ameHuTh Ha KT829A. Ilpu npaBuibHOl cOOpKe cxema
HACTPOIiKH He TpeOyeT. YCTPONCTBO BBINOJIHSETCS B BUIE Iepe-
HOCHOI KOpOOKM M pa3MellaeTcsl Ha MONOKOHHMKE, BOJIM3U OT
crekiia. [TonHoe onucanue cxeMbl pusesieHo B [1].
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Puc. 4.14. Cxema mogynsitopa cTeksna Ha umgdpoBbiX MUKPOCXEMax

4.15. Undposom reHepaTop wuyma

Hudposoit mym npencrasiser codoii BpeMEHHON CIy4YaiHbIi
nporiecc, 0JIM3KUIA IO CBOMM CBOMCTBaM K Tpolieccy (hu3nIecKux
IIYMOB U Ha3bIBAETCSl MO3TOMY MCEBIOCIYYAHBIM MPOLECccOoM.
Hudposas nocnenosareJbHOCTh JBOMYHBIX CUMBOJIOB B LU(PO-
BbIX FeHepaTopax LIyMa Ha3bIBaeTCs MCeBAOCHYYalHOi mocieno-
BaTeJbHOCTBIO U MPEJCTABIISIET CO00Ii MOCae10BaTeIbHOCTb Mps-
MOYTOJIbHBIX UMITYJIbCOB MICEBAOCTYYaifHON AJIUTEIbHOCTH C TCeB-
JOCTy4aiiHbIMY UHTEPBAIAMU MEXy HUMMU.

Ilepuon noBropeHus Beei MOCae10BaTeIbHOCTH 3HAYUTEJIbHO
MpeBbIIIaeT HauOObIINI UHTEPBaJI MEXY OTAEIbHbBIMUA UMITYJIb-
camu nocienoBareabHocT. Hanbonee yacto B IMdpoBbIX reHe-



180 LLINMoOHCKWE WTYYKM N HE TONBKO. ..

paTopax IyMa HPUMEHSIOTCS IOCAeI0BaTeIbHOCTM MAaKCHU-
MajbHOM IJIMHBI — TaK Ha3biBaeMble M-mociiegoBaTeJbHOCTH,
KOTOpble (POPMUPYIOTCS MIPU MOMOUIU PETUCTPOB CIBUra U CyM-
MaTOpPOB MO MOAYJIO 2, UCHOJIb3YIOIIUXCS [UISl TOJYYEHUST CUT-
Haja 0OpaTHOH CBS3N.

IIpuHnunuanpHasl cxeMa reHepaTopa IliyMa C pPaBHOMEPHOIA
CHEKTPaIbHOM IJIOTHOCTBIO B pabouyeM IMana3oHe 4acToT IpuBe-
neHa Ha puc. 4.15.

DTOT reHepaTop ILIymMa COIEPXUT: MOCIeI0BaTEeIbHbI BOCh-
MUPa3psAHbIA PEruCTp CABUTra, BBINOJHEHHBII Ha MUKpPOCXEMe
K5611P2; cymmarop no monysmio 2 (DD2.1); TakTOBBIi reHepaTop
(DD2.3, DD2.4); uens 3anycka (DD2.2).

ITocnenHue sneMeHTHI BbIONHEHbl HA MUKpocxeme KS61JITI2.
TakToBbIli reHepaTop BbINOJIHEH Ha aneMeHTax DD2.3 u DD2.4
no cxeme MyinbTuBHOpatopa. C BBIXOZA T€HEpaTopa MocienoBa-
TEJILHOCTb MPSIMOYTOJIHBIX MMITYJIbCOB C 4aCTOTOW ClleOBaHUs
okos1o 100 k' moctynaet Ha Bxonsl «C» peructpos casura DD1.1
u DD1.2, oOpasymomux 8-paspsiiHbIil perucTp CABUra.

3anuce MHPOPMALIMY B PETUCTP MPOUCXOAUT MO Bxogam «D».
Ha Bxon «D» perucrpa DDI1.1 curHan nocrynaer ¢ 3JeMeHTa
00paTHOM CBA3U — CymMMaropa 10 MOAyJIo 2 Ha aneMeHnte DD2.1.

DD1.1 DD2.1
7 —
D|RG [+ > 6f=1 [ 4 | +Unur
9 2 S A
C
6 8 10
VD1
R 4
J__ ci i DD2.2 Kuszz DD2.3
1Mk 21 R 8[=1
3 10k 10
1 — 9
15 RG R1 c2
D 1 100k 330
e 2 R3
3 10¢ | [1315 c3
14 R 4 2 Bbixop, 12 330
J-_ DD1.2 Vb2 B
' KO522  ppoy

Puc. 4.15. LingppoBovi reHepatop Luyma
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OnHako mpy BKJIIOYEHUM MUTAHUS BO3MOXHO COCTOSIHUE pEeru-
CTPOB, KOIJla Ha BCEX BbIXOIAX IIPUCYTCTBYIOT HU3KKE YPOBHU.

Tak xax B perucrpax M-IIOCIENOBAaTEILHOCTH 3aIIPEIIEHO
MOSIBJIEHUE HYJIEBOW KOMOMHALIMY, TO B CXEMY BBEJI€HA CIIEeLIAaTIb-
Hasl Lielb 3allycKa reHepaTopa, BIIIOJIHeHHas Ha aiemeHTe DD2.2.
Ilpu BrIIOYEeHUU NUTaHUSI OH (POPMUPYET HA CBOEM BBIXOJE YpO-
BEHb JIOTUYECKOW €IMHUILIbI, KOTOPBIi BBIBOAUT PErUCTP U3 HyJle-
BOTO COCTOsIHUSA. 3aTeM Ha JaJIbHEHIIyIo paboTy reHepaTopa Lelb
3alycKa He OKasblBaeT HMKAakoro BausgHUA. ChHOpMUPOBaHHBIH
MCeBIOCIyYaliHblil CUTHAJ CHUMAaeTcsl ¢ 8-To pa3psiia perucrpa
CIBUTra W IMOCTyNaeT IS JaJbHENIIEero yCWICHUs U U3JIy4eHUs.
Hanpsixenue uctoyHnKa nuTaHus MOXeT ObITh OT 3 110 15 B.

B ycrpoiictee ucnonbzoBansl KMOII Mukpocxemsl cepuu
561, ux MOXHO 3aMeHMTb MuUKpocxemamu cepuii K564, K1561
nmu K176. B nocnenHem ciydae HampsikKeHUe MUTaHUS JOJKHO
ObITH 9 B.

IIpaBuibHO coOpaHHbBI reHepaTOp B HaJlaXXMBAaHUM HE HyXJa-
eTcs. I3MeHeHneM TakTOBOM 4acTOThI FeHepaTopa MOXHO PeryJiu-
pOBaTh IMANa30H YacTOT LIyMa U MHTEPBAJI MEXY CIIEKTPaIbHBIMU
cocrapisirolmmu. Onrcanye ycrpoiictsa npuBoaurces B [1].

4.16. leHepaTop Oenoro wyma

CaMbIM ITPOCTBIM METOAOM IOJYyUYeHUs OesIoro 1yMa sIBJIsIeTcs
UCIMOJIb30BaHUE IIYMSIINX 3JIEKTPOHHBIX 2JIEMEHTOB (J1aMII, TPaH-
31CTOPOB, Pa3JUYHbIX AMONOB U CTAOMJIMTPOHOB) C YCUJIEHUEM
HanpsikeHus mwyma. [IpuHuunuanbHas cxema HeCJI0XKHOTO reHe-
paropa 1yma npuBezieHa Ha puc. 4.16.

HcroyHukoM 1myma sIBAsIeTCS MOJYIMPOBOAHMUKOBBIN TUOM —
crabuwmurpon VD1 tuna KC168A, paboraoomuili B pexume
JIABUHHOTO MPO0O0sI TTpu OYeHb MajioM Toke. Cuiia ToKa yepes cra-
ouwmtpoH VD1 cocrasnasier Bcero juiib okoso 100 MxA. Ilym,
Kak MOJIe3HbI CUTHAJI, CHUMaeTCsl ¢ KaTola cradwiurpoHa VD1
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Puc. 4.16. leneparop 6esnoro wyma
u 4yepe3 KoHxaeHcatop Cl mocrynaer Ha MHBEPTUPYIOIIUI BXOJ
onepaunonHoro ycunautenst DA1 tuna KP140Y1208. Ha neun-
BEPTUPYIOILINMA BXOI 3TOrO YCWJIMTENA IOCTYIIAeT HampsKeHue
CMEILEHUs, PaBHOE ITOJIOBUHE HAIPSKEHWUS MUTAHUS C JEJUTeNs
HaIpsKEHUs, BBIIIOJIHEHHOTo Ha pezucropax R2 u R3.

Pexum paboTel MUKpOCxeMbl onpenesisieTcst peaucropom RS, a
KoadduumeHt ycuienuss — pesucropoM R4. C narpysku ycuiu-
TeJIs, nepeMeHHoro pesucropa R6, ycunennoe HanpsokeHue myma
MOCTyNaeT Ha YCWJIUTEJIb MOLIHOCTH, BBIIOJIHEHHBI HAa MUKPO-
cxeme DA2 tuna K174XA10. C BbIXOma ycwInTeNs! LIYMOBOM
curHan uyepes KongeHcatop C4 mocrynaer Ha MajorabapuUTHBIN
LIMPOKOIOJIOCHBIA rpoMKOrosopurens Bl.

VYposenb myma peryaupyercst peauctopomM R6. CrabunutpoH
VD1 renepupyer mym B IIMPOKOM JUaIa3oHe YacTOT OT €IUHUL]
repi 10 necsiTKoB Merarepl. OqHaKo Ha NpakTUKE OH OrpaHUyYeH
AYX ycumurens u rpomkorosopurens. Crabunurpon VDI noxn-
Oupaercs N0 MaKCUMaJbHOMY YPOBHIO IlIyMa, HO TaK Kak CTabu-
JUTPOHBI TPENCTABAAIOT €000 HeKaIMOPOBAHHBIA MCTOYHUK
LIyMa, TO CTAOMJINTPOH MOXKET OBITh JIIOObIM, C HAIIPSIKEHUEM CTa-
OrIM3aly MeHee HapPsSXKEeHUs [TUTaHUS.

Muxkpocxemy DA1moxHO 3amennTs MuKkpocxemoit KP1407V 12
WU JTI000W OMepaliMoOHHBI YCUIUTENb C BBICOKON TPaHWYHOM
4acToTOi Ko3dduLmreHTa eIMHUYHOrO ycuieHnus. Bmecro ycuu-
tesist Ha DA2 MoxHO ucnosnb3oBath 1000# apyroit ¥Y34.

IlogpoGHee cxemMa IIMPOKO paccMOTpEHAa B WHTEPHeTe.
Hanpumep, Ha http://leg ion-33/Sxemy/G_belogo_huma.htm.
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4.17. TeHepaTop nomex Ha UMC 74LS04

IIpennaraemas cxema reHeparopa nomex odeHn mpocra. Ho,
TEeM He MeHee, OHa 3(PEKTUBHO DIYLIMT AUANA30H IPUMEPHO B
500 MTI'y Ha paccrositum 10 30 M. Yerpoiictso (puc. 4.17) BbImod-
HEeHO Ha oiHO# Mukpocxeme 74L.S04 (MOXHO Tak>Ke UCIOIb30BaTh
K555JIH1, KP1533JIH1, KP531JIH1), 1 noacTpoe4YHOM KOHIEH-
carope eMKocTbi0 3—15 n®. B KayecTBe aHTEHHBI UCIOJIb30BAH
Kycok nposoga ajauHHoi 20—30 cM. B 3aBucuMoCTH OT eMKOCTU
KOHJIEHCAaTOpa MOXHO IePeCTPOUTBCS Ha JIIOOYIO MOJI0CY 4acTOT
mmpuHoi B 500 MI'm.

OnucaHue ycrpoiictsa npusonutcs B [43].

74L.S04

1 14
. C L
b4+ UF Tee
A 1—5 10— ——
o [ —
7 81—
A — aHTeHa

Puc. 4.17. Cxema reHeparopa rnomex Ha IMC

4.18. MowHbIA reHepaTop NnomMmex

Ora cxema (puc. 4.18), ocHOBaHa Ha paclpOCTPAHEHHON Ceii-
yac B MuTepHere cxeme nepenatynka Ha 10 Br, npennoxeHHOM
M. AHUCHUMOBBIM.

Jletanu, UCNIOIBb30BAHbIE B CXeMe, IIPECTaBeHbl B Tabu. 4.1.

KaTyiku umeror cienyolue napaMeTpsl:

¢ L1 — 4 sutka II1®B-1,0 Ha onpaske 12 MM, OTBOI OT cepe-

JIVIHBI;
¢ L2 — npoccenp 20 MKI'H, NOOXOAUT OT KUTAKCKOTO MpPUEM-
HUKAQ;
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* 3 comepXuT § BHTKOB
I15B-1,0 Ha onpaske 8 MM,
HamMOTaHa Ha 00oJouYKe
Kkabens PK-75;

¢ .4 — 6 BUTKOB TOTr'O € pO-
BOJIa M HAa TOU Xe OIpaBskKe,
pacnojiokeHa MexXnay 2-X
rnosiosuH L3.

Puc. 4.18. NpuHumunuansHas cxema
MOLLHOro reHepaopa rnomex

JeTtanun, ncrnosb30BaHbIE€ B CXEME Tabnvua 4.1
Mos. Homep HomuHan Mos. Homep HomuHan
R1 750 Om C3 10 nd
R2 240 Om c4 0,01 MKD
C1 5—25nd VT1 KT904A
Cc2 30 nd

Crnenyer otmMeTuTh, OaTapeiiHoe nuTaHue TyT He 3P (HEKTUBHO,
TOK noTpebsieHus ycrpoiictsa 6osee 0,5 A, MO3TOMY HyXXeH XOpO-
muii 010K nuraHus. TpaH3UCTOp JOJKEH CTOSITh Ha XOPOLIEM
paaMarope, MHa4e OH MOXeT IIPOCTO CropeTb. AHTEHHOM CIIyXUT
wTelpp AMHOU 1 M. ['eHepaTop noMex HauMHaeT paboTaTh cpasy
1 HAaCTPOIKU He TpeOdyer.

OnucaHue yCcTpoiCcTBa MPUBOIUTCS HA

http://www.general.pop3.ru/generato.gif.

4.19. NetekTop BY nanyyeHusa
CO 3BYKOBOW MHOAUKauuen

HauHblil nHAUKaTOp Mo [52] mpumedaresneH Tem, 4To U3Me-
psieMblii YpOBeHb HANPSDKEHHOCTH MOJsl B HEM WHAMLMPYETCs
BBICOTOM TOHA 3BYKOBOI 4acToThl. [Ipu orcyrcrBun BY curnana —
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a1o 3BYK yactoroir 50—70 I'u. Ton 3TOro 3Byka mosblmaercs c
yBeJIMYeHNEM YPOBHSI BBICOKOYACTOTHOIO HAIPSDKEHUsI Ha BXOIE
MHAMKATOPA.

BricOoKOUacTOTHYI0O 4YacTh MHAMKATOpa cocraBiisior BY mpen-
ycuurens Ha TpaHsucrtope VT1 (pabouasi yacrora TpaH3ucTopa
noJpkHa ObITh He MeHee 2—3 IT1) U BBICOKOYACTOTHBINA AETEKTOP
VD1 (nerextopueiiit CBY muon). IlponerektupoBaHHOe Haripsoke-
Hue uepes peryrarop R10 mocrynaer Ha ycuiuTeslb MOCTOSIHHOTO
toka DA1.1 otHOCuTEIbHO ONIOpHOro Hanpstkenus OV, 3agaBaeMoro
nemuresieM R7, R8. Ha onepaumonnsix yewmrensax DA1.2, DA1.3
n tpaHsucrope VT2 BbImonHeH mpeoOpa3oBarelb «HaIpspKeHHUe-
4YacToTa» C MU3MEHEHUEM HaIlpaBJIeHHs MHTerpupoBaHus. B cxeme
DA1.2 — unterparop, DA1.3 — tpurrep IlImutra, VI2 — ximoy,
MEHSIIOIINIA HarpaBieHne nHTerpupoBanus (puc. 4.19).

OnepaunonHslii yeunurenabs DA1.4 asasiercsa OydepHbiM aite-
MEHTOM (TIOBTOpUTEJIeM) AJIsl YMEHBIIEHUs BJIMSHUS BBIXOTHOTO
Kackaja Ha rpeoOpa3oBaTe/ib HallpsKeHre-4acToTa.

YcrpoiicTBO nuTaeTcs OT AeBATUBOJIBTOBOM Oarapeu. B Hem
YIOOHO MPUMEHUTH CYETBEPEHHBI ONEPAaLMOHHBINA YCUIUTENDb C
OIHOTIOJNISIPHBIM NMUTaHUeM (Kak Ha cxeme puc. 4.19): wim umnopr-
Hblii LM324, wnn oreuectsennsie KMOII OV cepuu 1446.

IIpu npumenenun OY KP1401Y/2b wnnu 1LM324, xmou Ha
VT3 MOXHO MCKIIOUNTH, TTONCOEeANHUB AUHAMUK BAT K BbIXOIY
DA1.4 gepes konnencarop C10 1 nepeMeHHbI PE3UCTOP HOMU-
HajoM 1—3 kOM 11 peryJaMpoBKY FPOMKOCTHY 3BY4aHMUSL.

4.20. JeTeKTOp ABNXXEHUS C pearupoBaHnem
Ha U3SMEeHeHMne 3NIeKTPUYeCcKoro noJss

HetictBue HuxeomnucaHHoro mnpubopa [53] ocHoBaHO Ha
OHOM M3 CaMbIX MHTEPECHBIX M MaJOU3YYEHHBIX MPUPOIHBIX
(beHOMEHOB — 3JIEKTPUYECKOM T0Jie 3eMJn.
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MaJio KTO 3HaeT U UHTEepecyeTcs, YTO KpOMe MarHUTHOTO MO
(xoTOpOE Ucnob3yeTcs AJIsl HABUTALIUMY YXe He OHY ThICSUY JIeT)
BCs 3emuls OT OBEPXHOCTH JI0 BEPXHUX CJIOEB aTMoc(epsl Haxo-
IOWUTCS TOJ BO3AEUCTBHEM 3JIEKTPUYECKOIO I0JIsI HaIpPSKEHHO-
cTb10 okoJio 100 B/m.

3emus U ee MOHOchepa MPEeACTaBIAIOT COOOHM OOKIamKu
TMTaHTCKOTO KOHJIEHcaTopa (MeXy KOTOPBIMH MbI 1 kuBeM). ITo
CBOEH MPUPOJIE ITO NEKTPUUECKOE T0JIe HAITPSMYIO HE CBA3aHO C
IPO30BbIM 3JIEKTPUUECTBOM U IPEICTaBIsieT co00ii TaK Ha3blBae-
MOE€ 3JIeKTPHYECKOe 10J1e «X0poueii Moroabl».

OnHMMU U3 MHTEPECHBIX MOMEHTOB SIBJIIETCS TO, YTO 3eMiIsd
3apsiKeHa BCeria OTPULATENbHO, a BeJMYMHA 3JEKTPUYECKOro
nojsl Mo Bceil 3emye onHOBpeMeHHO BospacraeT Ha 20% B 19
yacos 1o I'punBuyy. bosee nogpo6HOe onucaHue 3TUX U APYTUX
ABJICHUIA, OTHOCALIMXCA K aTMOC(HEPHOMY JIEKTPUUECTBY, MOXHO
HalTU B TAKMX UCTOYHUKAX:

+ DeiiHMaHOBCKME JIeKITNHU 110 (pusuke / Peitnman P., Jlefitou P.,

Conpc M. — M.: Mup — 1966 — T. 5.

+ http://ikir.kscnet.ru/Russian/Science/2004/2-03.pdf

IlpencraBieHHass KOHCTPYKLUS MO3BOJISIET U3MEPSIThb JIOKaJIb-
Hble U3MEHEHMS IEKTPUYECKOro MoJjsl BOIM3U pudopa, BO3HU-
Kalollye OT IBUXYHUXCS 00beKTOB. Tak, HampuMep, MeIJeHHO
MIPOEe3XaoUIMii MUMO I'PY30BUK JACT Ha BbIXOJE NMpudopa Konebda-
HUA C BBICOKOW aMIUIMTYAOM ¥ HU3KOM yacTtoToil. Ilepemerienue
MeJIKUX, HO Oosiee OBICTPBIX OOBEKTOB (Hampumep, NTHUL) OacT
Kosie0aHus MaJIoi aMILIMTYAbI U BBICOKOM YacToThl. [Ipu nepeme-
LIEHUN YeJIoBeKa BOIM3U Mpubopa MoMyYUTCs psl U3 HECKOJIbKUX
YacTOT, CBSI3aHHBIX KaK C IepeMellleHueM Tesa, TaK U C JBIXe-
HUSIMU PYK U HOT.

OcHnoBoii mpubopa sBisieTcs ycuwaurtens 3apsga (puc. 4.20),
BBINIOJIHEHHBIN Ha oniepalinoHHOM ycwnTese DA1. OcoGeHHOCThIo
YCUJIUTEJIS 3apsifia SIBJISIETCS €r0 CBEPXBBICOKOE BXOJHOE CONPOTUB-
JIeHMe, 4TO JOCTUraeTcsl IpUMEHEeHNEM 0CO00ro, TaK Ha3bIBa€MOro
«3JIEKTPOMETPUYECKOTO» OMepalIOHHOTO yCuiuTessl (Hampumep,
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1
RS DA2 T
620K
> BbIXOZ 1
>
C5 c6 | L TR7[] Lco

4700 56k| | 7T 0,1mk

300k R8

Cc7
0,01mKk -

Puc. 4.20. MpuHumnuansHasi cxema ycunnTess 3apsaa
C PEXEKTOPHBLIM PUSILTPOM

AD549). Ero BxoznHO# KacKaJ, MOCTPOEH Ha CIIeLIMaTIbHbIX ITOJIeBBIX
TpaH3ucropax u umeet ¢pemroamnepusle (10E-15) Toku yreuku.

Hns ycraHoBku paboueit Touku DAL wucnonb3yercs: pe3ucrop
obparHoii cBsi3u ¢ HoMuHAIoM 1 'OMm (10E9). BepositHo, 3TOT pesu-
CTOp He TaK MpOCTO Haiitu. Y3 oTeuecTBEHHBIX KOMIIOHEHTOB aBTOPY
(benonanorkoBy B.I'. — Ilpum. ped.) BcTpeyaqnch CUPTOBbIE pe3u-
CTOPBI (CTEKJISIHHAS TPYOOUKa € SKMIKOCTHIO U BILIABJIEHHBIE TI0 KOH-
11aM BbIBOJIBI ) ITOI0OHBIX HOMUHAJIOB.

B nHacrosiee BpeMs Takoil 3j1eMEeHT, CKOpee BCero, I0JIKeH
HalTUCh B KaTajJorax Cepbe3HbIX MPONABLIOB PaJMO3JIEMEHTOB.
Konnencatop obpatHoii cBsizu C2 00s13aTelbHO TOJKEH MMETh
BBICOKOE€ COINpOTUBJIeHUe u3oiasiuuu. [logxomsmmmy sBISIOTCS
KOHJIGHCATOPbl C AMSJIEKTPUKOM U3 IOJUCTUPOJIA, MOIUIIPONHU-
JileHa, proporacra.

Taxk>ke MOXHO UCIIOJIb30BaTh BHICOKOBOJIbTHBIE KEPaMUYECKHE
KOHJIEHCAaTOpbl (¢ pabo4uMM HampspkeHueMm Oosiee KUIOBOJIbTA).
KoHCTpyKTUBHOE HCIIOJHEHUE YCWIUTENs 3apsifa OIpenesseT
KayecTBO paboThI Bcero npubopa M sIBJISEeTCsS HE MEeHee BaXKHbIM,
YyeM NPUHLUNNAIbHAS CXeMa.

Onepaunonnslii yewurens DAL u anementel R9, R1, C1, C2
JOJDKHBI OBITh TOMELLEHBI B CIUIOLIHOW 3a3€MJICHHBIH MeTajlinde-
ckuil 3kpaH. M3onsarop antennsl WAL nomxkeH ObITh Kepamuye-
CKUM 111 GTOPOILIACTOBBIM, JOCTATOUYHO OOJIBLIOrO pa3Mepa.
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DA1 B 3kpaHe xenareabHO pa3MeCTUTh B HEMOCPEACTBEHHOM
01M30CTH K BBIBOZLY aHTEHHBI, Ha U30JsiTOpe. MOHTaX 3J1eMEHTOB
R9, R1, C1, C2 Heob6xoauMo IpOU3BOLUTh HEIOCPEACTBEHHO Ha
BbiBofax DA1 6e3 ucnonb3oBaHus Ne4aTHOH MIaThl. OTO YMEHb-
LIAT BO3HUKHOBEHUE TOKOB YTEUKH.

AntenHa WA nipencrasisier co00ii OObIYHYIO BEPTUKAIbHYIO
TEeJIeCKONUYEeCKyl0 aHTeHHy umHOoi 50—90 cm. HM3menenuem
JUIMHBl QHTEHHBI MOXHO YMEHbBIIATh WM YBEJIMYMUBATH YyBCTBU-
TEeJIbHOCTb ITprOopa.

Iloiimem nmanee mo cxeme, mpencrasiieHHoW puc. 4.20. Vzen,
dunbTpytommit curtan, seinosHeH Ha RC nenoukax R2, C4 u
R10, C3, a Takxe Ha aoiitHoM T-Mocte R4, RS, C7, C5, C6, R6 n
Ha pasBs3biBatonieM ycuiurenae DA2. JIsoitHo#t T-mocT ocyiecT-
BJISIET TOoAaByieHue curHasa ¢ yacroroii 40—60 I'u (ans1 ymeHblie-
HUSI HABOZIOK OT 2JIEKTPOCETH ).

o\
Ri Ro R3 oAT BbIXOZ, 2
XT 22¢ 620k 620 R6
A 470 XT
BXOA1 ci c2 c3 _ —1
0,1mKk | 0,022mk [ 0,01mK R4[[‘| 1 c4 BbIXO/ 3
- 56k| | 7T 0,1mk L_)
a T \ Ha sanuce
R5
10k
XT
+2,58 l
TXT VR1
+98 [ 7805
- XT

SAT1 +5B

GB1 T

+2,5B

c7

3A3EMIEHUE c5 4] L
I T 10mk

47mk T

Puc. 4.21. CxeMbl OMNOJIHNTE/bHBIX YCTPOKCTB:
a — cxema punbtpa H4; 6 — cxema popmumpoBartesnst OropHbIX HAMPSKEHUA
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Ounstp Ha DAL (puc. 4.21, a) noxasnsier yactotsl Boie 20 I'11.
Crabumsaropsl VR1, VR2 popmupyror HanpskeHus, He00Xoau-
Mble 11 paboThl cxeMsl (puc. 4.21, 6). [Ipubop nutaercs ot 6ata-
pen 9 B (MOXHO npuMeHUTH U aKKyMysiTop Ha 12 B). OnHako He
CTOUT MUTATh 3TOT NPUOOP OT ceTeBOro 0J0Ka MUTAHUS U3-32 BO3-
HUKHOBEHMS CWIBHBIX HABOIOK OT 3JIEKTPUYECKON CEeTH IepPEeMeH-
HOTO TOKA.

ITo Toii Xe npuyKMHe YCTPOWCTBO MJISI 3aIACU CUTHAJA, KOTO-
poe MOXeT ObITh MOAKJIOYEHO K Npudopy uyepe3 Boixon 3, Takxke
JOJDKHO MHUTATbCS OT aBTOHOMHOIO WCTOYHUKA. YCTPOMCTBO
3alUCH JOJDKHO MMEeTb HWXXHMI MOPOr 4aCTOTHOW XapakTepu-
CTUKHU OT €IUHMUII repll.

bnok mHnukauym (puc. 4.22) 1Mo3BojsieT CAbIIATh M BUAETDH
MOMEHTHI cpabaTeiBaHus npubopa. Ero ocHoBa — aByxmnoporo-
BBbIIl KOMIIApAaTOp Ha omnepanuoHHbIX yeuauteiasix DA1.1, DA1.2.
IToporu cpabareiBaHUsI KOMIIAPaTOpa CUMMETPUYHBI U yCTAHAB-
JuBaloTcs pesucropomM R1.

XT

® 1 ®
9B SAT ‘Re_+l_c5 +]L.C6 10mk
200 100mk ]
xT G20 T
BXO[ 2 VD2 DA5
AN307 [ Tmer |,
58 98 e Hajene  vels
3] TRIG DISCH |-
R2 c3 R7 4 {OUT  THRS [ 4
100k 0 1mk s5iML| ¢ RES VCTRL [— K
2
R6 KP1006BM1 5
. DA1.1 4.7x c7_l %
© >
g i g
oz Ri T VD3 =
g 2100k T /;( ko521
55 VD1 39
ae C1 anzo7 Curnan
5a 0,1mK
@ ©
I

cpabaTbiBaHus

DA1.2

o
sl

|—éL

°

20

N
(|l
=

DA1 KP1401Y[26 (LM324)

WHavkatop
paspsna 6atapeu

Puc. 4.22. [MpuHumnnuansbHas cxema 670ka nHAnKaLmm
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IMukossiit nerektop VD3, VD4, R7, C4, DA1.3 nosBossier
OCYHIECTBJISITh 3BYKOBYIO MHIMKALIMIO JaxXe B Clydae KpaTKOB-
peMeHHOro cpabarblBaHUSI KOMIapaTopa. 3BYKOBOW reHeparop
BBIIOJIHEH Ha MHTerpajbHOM Taiimepe DAS. CueTBepeHHbli ore-
paunonsbiit yewnutedb DA moxet 0biTh Kak OY ¢ ogHOMONSIP-
HbeIM TIuTaHueM tuna LM324, tak u otedectBeHHbhIM KMOIT OV
cepuu 1446 nam nogoOHBIM UMIIOPTHBIM.

KMOII onepanuoHHble YCUIUTEIN TakXKe yAOOHO MCIIOJIb30-
BaTh B KacKaaax (PMIbTPaLlUU CUTHAJIA:

* DA2 (puc. 4.20);

* DAI1 (puc. 4.21, a).

IIpu oTcyTCcTBUM 31€KTPOMETPUYECKOrO ONEPALMOHHOIO YCH-
auTenst B mepBoM Kackazae rpubopa (DAL Ha puc. 4.20) MOXHO
Takxe nonpodosats npumeHutb KMOIT OV, koropsle obnagaot
JOCTATOYHO BBICOKMM BXOJIHBIM COIPOTUBJICHUEM.

Bo BpeMs paboThI ¢ TpOOPOM OH JOJKEH ObITh YCTAaHOBJIEH Ha
BeIcOTe 1—2 M Haj 3emJeii (Ha mTaTiBe WK noxacraske). Kiemma
«3eMJIsT» JOJIXXKHA ObITh OKJII0YEHA U30JIMPOBAHHBIM IIPOBOIOM K
3a3eMJICHHIO (XOTs1 OBl METAJUIMYECKOMY IITHIPIO, 3arTy0JIeHHOMY
npuMepHo Ha 0,5 M B 3emI1i0).

Antenna WA1 nosxHa ObITh HallpaBjieHa BEPTUKAIBHO BBEPX,
U He 3aTeHSITbCS NMOCTOPOHHUMU IpenMeTaMu (OCOOEHHO TOKO-
nposorsumMu). Mcneltanusi npubopa XeaaTeabHO MPOBOAUTH
«B YMCTOM IOJI€» JJIsl YCTPAHEHMS BIMSHMS JIEKTPOMArHUTHBIX
rosieil ObITOBBIX As1eKTponpudopos. I1pubop Oosee yyBcTBUTEICH
B CYXYIO IIOTO#ly.






MNABA 5

YKB YM PAOUOINPUEMHUKHA

Bam npedcmaenenst cxemvt YKB paduonpuemnuxos,
KOmopble MOKHO COOpams camoCcmoamensHo,
6e3 UCNONb308AHUA CLOKHOILL ANNAPaANypbi.
B mo ke epems, paccmompennwie cxemvl obnadaiom
HeNLOXUMU NAPAMEMPAMU, OHU NPOBEPEHbL OONBULUM HUCTOM
paduonobumeneti U peKOMeHA08AHbL 051 NOBIMOPEHUSL.

Cxembl He codeprkam OepuUUMHbLX
UL 0OPO_UX PAOUOINEMEHMO8 U OeMOHCIMPUPYIOM
pasauuHsie no0xodvl 8 Koncmpyuposanuu Y KB npuemMHUKos.
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5.1. YM npuemHuk Ha 145 My,

UM npuemHuk auarnaszona 145 MI'h (puc. 5.1) umeet xopoiiue
MapaMeTpsl, CpaBHUMBbIE C XapaKTEPUCTMKAMHM HENOPOTUX CKa-
HUPYIOIIMX PUEMHUKOB, OTJIMYHYIO [OBTOPSIEMOCTb U TMOKOCTh
cxembl [19]. IIpuemMHUK fBileTCS CynepreTepoiuHOM C OIHUM
rnpeoOdpa3oBaHuEM YaCTOThI M MPOMEXYTOUHOMI YacToTou 6,5 MI'1.
YyBCTBUTEJIBHOCTh MPUEMHMKA He XyXe 1 MKB.

YPY npuemHrKa Ha IByX3aTBOPHOM 10J1eBOM TpaHsucrope VT1
3KBUBaJIeHTeH KackogHoMmy YPY, nMeer Gosbliioe ycuieHue, Xopo-
1yl0 GUIBTPALMIO0 BXOIHBIX CUTHAJIOB, OOJBIIYIO Pa3Bs3Ky BXOI-
BbIxoll. CMecuTesb, COBMEILIEHHBII C reTepOIMHOM, BBIITOJHEHHBbI
Ha CHeLMaIN3UPOBAHHON MUKPOCXEME JBOMHOrO OaJlaHCHOrO CMe-
curenss DA1, nponssoaut npeobpa3oBaHue U YCUICHUE CUTHAJIA.

bnaromapst GanaHcHOIl cxeme cMmecUTeNsl OTCYTCTBYeT IIpO-
cauMBaHME CUTHAJIa reTepoirHa BO BXOOHbIe Lienu. CUrHa mpo-
MEXYTOYHOM 4acTOThl Ha BbIXoHe cMecuTesisi GUIbTPyeTcsl KOH-
typoM L4, C15 n nocrynaer Ha monyiab YIIY OT TeseBU3MOHHBIX
npueMHUKOB DAZ2. Tlpumenenue 3Toii MUKpPOCOOPKU M30aBisieT
OT 3a00T Mo cOOpKe M HaJlaJJKe TPAaKTa MPOMEXYTOYHOI 4acTOTHI.
MukpocOopKa COZEpKUT IMOJHBbIA KOMIUIEKT TPaKTa IMPOMEXY-
TOYHOM YaCTOTbl — JBYXKPHUCTAJIbHBIN IMOJIOCOBON (PUIBTP, BOCh-
MUKACKaIHbI ycunutedab-orpannuntens [IH, UM pertektop u
MpeIBaPUTEIbHBII YCUIUTENb 3ByKOBOIM YaCTOTHI.

IMosnoca nmponyckanus TpakTa mpoMexxyTouHoii yactoTsl S0 kI
SIBJISIETCSl YHUBEPCAJIbHON KaK ISl MpUeMa CUTHAJIOB C Y3KOIO-
JocHo# UM, Tak u myis npuema mmpokonosocHol YM c npuem-
JIEMbIM Ka4yeCTBOM. YCUIUTeIb HU3KOM 4acToTel DA3 cobpaHn Ha
HajexHoii mukpocxeme K174YH?7.

Karymku L1 u L2 — GeckapkacHble, HAMOTaHbI MEIHBIM TPO-
BozoM nuamerpoM 0,5 MM Ha ompaske quameTrpoMm 5 mm. Ywucio
BUTKOB Katywiku L1 — 1+4, nivHa Hamotku — 9 mm. Yucio BuT-
KoB Katymiku L2 — 1+1+2, anvuaa Hamotku — 7 MM. OTcuer BUT-
KOB BEZIeTCsI OT BBIBOJA, COEJUHEHHOIO C IPOBOLOM IMUTAHUS.
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Karymka L3 HamoTaHa TakuM xe npoBonom, uro u L1, L2, Ha
KepaMMUecKOM KapKace 1uaMeTpoM 5 MM (HaMaTbIBalOT C HATsIXKe-
HUEM) c ocieayomei nponutkoii kjaeem b®2. Yucno Butkos —4,
mmHa HamoTku — 10 mm. Karymka L4 namoTtana mnpoBomoMm
IIDJIIIO 0,15 B 6poneBom marHutonposoge Cb%a. Ona umeer 20
BUTKOB, C 0TBOOM OT cepenuubl. VT1 — KI1306, KIT1350. DA1 —
K174IIC1, K174I1C4. DA2 — YIIU31M, VIIY32. B kauecrse
DA3 moxno npumennts YHY 110 11000711 cxeme.

Jlis yBennveHus MUPUHBI paboyero AuManasoHa NpUeMHUKa
10 5—10 MI'n uenecoobpasno karymku L1, L2 BeimonHATh ¢
MeHblIell TOOPOTHOCTBIO 1151 Oojiee PaBHOMEPHOIO YCUJIEHUS
B IIMPOKOW I0JIOCe 4acTOT. [Jisl 3TOr0 UX HAMaThIBAIOT MEIHBIM
nposonoM auamerpom 0,3—0,5 mm, ctok YBY VT1 moxHO noa-
COeIMHUTH KO Bcell karymke L2, antenny kK cepeaune L1. [Ins
BO3MOXHOCTH Oo0Jiee MHUPOKON MepecTpOWKMA rereponrHa KOH-
neHncarop C14 B3ate He MeHee 100 n®, B kauectBe VD2 npume-
HUTH JIBa MapajuleJibHO coeAuHEeHHbIX Bapukana KB109, u, Bos-
MOXHO, MOTpedyeTcsl YMeHbIIUTb eMKOocTh KoHaeHcatopa C10
1o 3—7 n®.

Ilpu xenaHuM NpUEMHMK IO 3TOH CxeMe MOXHO U3rOTOBUTD
Ha ananas3od 430 MI'n. B stom ciyuae kontypa L1, L2, 1.3 ynobHo
BBINOIHUTE B Buae U-00pasHbix juHUi, B KadectBe VT1 MOXHO
npuMeHnuTb TpaHzuctopsl 211347, 311328, 311351 wnim ananoruy-
Hble UMITIOpTHBIE. J1s1 IBYX noce1HUX pe3uctop R3 noskeH ObITh
1 kOM. Mukpocxema DA1 — K174I1CA4.

5.2. YM npmemHuk gnanaszoHa 430 My,

HurepecHenii npuemMHuk auanasona 430 MI'n [40] Takxe
SABJIETCA MPOAYMAaHHOM KOHCTPYKLMEHA, ONTUMU3UPOBAHHOU I10
KOJIMYECTBY M IOCTYITHOCTA PaTUO3JIEMEHTOB, IMPOCTOTE HU3rO-
TOBJIEHUA U HacTpoiku. IIpueMHUK MocTpoeH mo cymeprerepo-
IVHHOI cxeMe C OHOI HU3KOI MpoMexXyTouHOi yactoToit (70—
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100 k'), umeeT YyBCTBUTENBHOCTh He XyXe 1 MKB u HHM3KOe
HalpsKeHUe [MUTaHUS.

Perynmupyemas cucrema AIIY npuemHHMKa MO3BOJSIET OTClIe-
JKUBaTh CUTHAJbl HEKBAapLOBAaHHBLIX IE€pelaTYuKoB. B cBsA3M ¢
OTCYTCTBUEM IIOIaBJIEHUs 3€PKajJbHOrO KaHasa, BO BpeMs IIpu-
€Ma MOXHO HAaCTPOUTCS Ha JBa CUTHAjIa OT OJHOIO UCTOYHUKA.
Curnaiel 6ynyT oTcTOATH APYT OT Apyra Ha 150 kI’ mo yacrore.

IIpuyem 11 OMHOrO U3 CUTHAJIOB OymeT NeicTBOBaThH aBTOIO-
CTpO¥iKa YacCTOTHL, a IJIs1 BTOPOro, 3epKajbHOro, cucrema AITY Oyner
JeCTBOBAaTh KaK YCTPOMCTBO, YMEHbIIAIOLIEE AEBUALMIO YACTOTHI
MIPUHMUMAEMOr0 CUTHajla. DTO CBOWCTBO MOXHO MCIOJIB30BaTh VIS
rpreMa CUIHajJOB C ILIMPOKOIIOJOCHOM YaCTOTHOM MOMYJIALIAE.
ITonoGHbI MPUHLIKI UCIIONIB30BaH B (PUJLIMIICOBCKUX MUKPOCXeMax
UM npueMHUKOB C HU3KOHU ITPOMEXYTOYHON YaCTOTOM.

Papnonpuemuuk ynodHo coOpath U3 ABYX OJOKOB, OTAMYAIO-
LIMXCA CIOCOOOM MOHTaxa. BbpICOKOYacTOTHasg 4acTh IpUeM-
HUKa (pHc. 5.2, @) BHINOJIHEHA Ha «IIITaYKax» Ha ABYXCTOPOHHEM
(boBrMpPOBAHHOM CTEKJIOTEKCTOJIMTE, OCTaBLIASICS MeEAb SIBJIS-
ercsl «3emJeil». OIHUM M3 BapMaHTOB TAaKOrO MOHTaXa SIBJISETCS
Haraiika ISITa4KOB M3 [BYXCTOPOHHEIO BBICOKOKA4e€CTBEHHOTIO
CTEKJIOTEKCTOJIUTA Ha JII00OH OTHOCTOPOHHUI (HOIBIMPOBAHHBIM
CTEKJIOTEKCTOJINT.

JIByXKacKaJHbII YCUIUTEIb BBICOKOW YaCTOTBI BBLIIIOJIHEH I10
ariepuoauyeckoi cxeme Ha tpansucropax VT1, VT2 ¢ ¢uib-
Tpauueil MoJe3HOro curHajga T-oOpasHbIMM MeXKacKaJHbIMU
3BeHbsIMU ¢ napasuienbHsiMu LC koHTypamu. Takoit YBY ycry-
naer TpaAMLIMOHHBIM B KOO dULIMEHTe YCUIeHNs, YPOBHE LIyMa,
JUHAMUYECKOM nuarnasoHe. OIHAaKo OH IIPOCT B U3TOTOBJICHUU U
HACTpONiKe, UMeeT XOPOILIYIO Pa3Bs3Ky Mexay (UIbTPYIOLIUMU
KOHTYpaMmu, MPU MPaBUJILHOM MOHTaXe HE CKJIOHEH K CaMOBO3-
Oy>KTeHUIO.

Ha cmecurens VT4 nocrynaer BxonHO# curnai ¢ Konrypa L2,
C7 1 ¢ 3TOrO Xe KOHTypa IOCTYyIaeT BbIAEJEHHAs TPEeTbs TapMO-
HUKa rereponuHa. I'ereponuH BbINONIHEH Ha TpaHsucrope VT3,
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BKJIIOUEHHOM C 001ieii 0a30i u paboTaiolieM Ha 4acroTe BTpoe
HUXe pabouyeil. Takoe mocTpoeHue npeoOpaszoBaTesss 00bICHA-
eTcsl CIIeAYIOLIUM.

CpaBHUTEIBHO HM3KASl YaCTOTa reTepoduHa IO3BOJISIET U3L0-
TOBUTh Oosiee ctabuibHblii LC KOHTYp, KOTOpBIN Takxke Jierde
HAacTpauBaTbh. YCTPaHsETCs BIUSIHUE CUTHAJIA TeTepOI1HA Ha yCH-
JIMTeNb BBICOKO 4acTOThI, He TpebyeTcsl 9KpaHUPOBKa KacKaloB
YBY u rereponnna. B kackagax rerepoarHa U CMECUTEIIST HE Tpe-
OyeTcsl mpUMeHeHNe 0CO00 BBICOKOYACTOTHBIX TPAH3UCTOPOB.

HuskoyacToTHbIi 00K NPUEMHUKA BBINIOJHEH Ha OOBIYHON
MeYaTHOM IJjare ¢ OIHOCTOPOHHEH pa3BOIKON WM, KaK YrOIHO,
0 cXeme pHc. 5.2, a. YCUINTeb-OrpaHAYUTEIb IPOMEXYTOYHOM
YaCTOTHI BBIMOJHEH Ha Tpex onepauuoHHbIX yeuaureassx DAL.1,
DA1.2, DA2.2. OTOT ycunuTeb IPOU3BOAUT OCHOBHOE YCUICHHME,
(buIbTpaLMIO U OrpaHUYeHNe CUTHAIA.

bnaronapst Hu3komy Hanpsixenuto nutanust OY (4,5 B), nanps-
XeHue curHaja Ha Bbixoge YIIY orpaHmumBaercss Ha ypoBHE
okosio 1 B. IlepBrle aBa Kackaga NpeAcTaBIsSIIOT cO00i GUIBTPEI
Ha eMKOoCcTHOM T-mocre.

Kackamg na DA2.2 Takke MMeeT 9aCTOTHO-3aBUCHUMBIN KO3(¢-
¢unuent ycwieHus. CIBOEHHble ONEPALMOHHBIE YCHIUTEN
K157Y[2 moryTr paboTtaTb NpU HU3KOM HAIpPSDKEHUU MUTAHUS,
UMEIOT MaJIblii YPOBEHD IIyMa U BHEIIHUI KOHAEHCATOpP 4acTOT-
HOI1 Koppekumu (Ha puc. 5.2, 6 o6o3HaveH kak C). EMKocTb 3TOTO
KoHzeHcaropa MoxeT ObiTh oT 0 mo 30 n®, u oH omnpenesnser
yacToTHble cBoiicTBa OY.

JUld [NaHHOrO NPUMEHEHUS EMKOCTb 3TUX KOHJEHCAaTOpOB
XeslaTesJbHO BbIOpaTh HauMeHblnei (B paiioHe 5—15 n®) ans
JOCTaTOYHOIO YCUJIEHNUs] Ha BBICOKMX YaCTOTaX, HO 4YTOOBI He ObLIO
camoBo30yxaenuss OY. YToObl NOTY4YUTh MUIOCKYIO aMILIUTYIHO-
4JacTOTHYIO Xapakrepuctuky YIIY, MmakcuMyMmbl yCHIeHNs Kacka-
II0B PACIIOJIOXEHBI HA PA3HBIX YACTOTAX.

Ilpu HacTpoiike mNpueMHUKAa HEOOXomuMO YyOeauTCsi, 4To
nonoca nponyckanus YIIY He mMeer 3HauMTESbHBIX BBIOPOCOB
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WIN TPOBAJOB, U PaBHOMEPHBIN YYacTOK pacnojaraercsi Ipu-
MepHo oT 70 mo 100 kI'm (B KauecTBe TecT-reHepaTopa OTJINYHO
nonoiner reHeparop Ha taiimepe KP1006BM1). [Ins1 BbIpaBHU-
BaHUSl AMILUIMTYIHO-YaCTOTHOM XapaKTePUCTUKM MOXHO MO0~
Opath eMKoCcTb KoHaeHcaTopa C5, a, BO3MOXHO, ellle MOIKJIO-
YUTh JonosHuTeabHbIN KoHaeHcaTop CC (puc. 5.2, 6) eMKOCTbIO
2—>5 n® B uens obpartHoi cBsizu OY DA2.2 iy yBeIu4nuTh KOH-
J€HCaTOp 4aCTOTHOI Koppekuuu 3toro OY.

C BBIXOZA YCWJIMTENSI-OTPAaHMYUTEs] CUTHAJ IOCTyNaeT Ha
YacTOTHBI JeTekTop Ha anemeHrax C6, VD1, VD2, RS, C7.
Konnencarop manoit emxoctu C6 nuddepeHunupyer orpaHuyeH-
HbIil BeixomHOU curHasn OY DA2.2, BeIIpsAMUTENb C yABOEHUEM
Ha VDI, VD2 gBiserca ogHOBpeMeHHO (OpMUPYIOLIEH LIENbIo
1 MUKOBBIM JIE€TEKTOPOM IJisi BeixoaHoro curHaia. Lens RS, C7
onpenesieT MOCTOSIHHYIO BpeMeH!U MUKOBOro aerekropa. C npuH-
uunoM fneiicteusi nopobHoro YM neTekTopa MOXHO O3HAKO-
Mmuthcs B [15].

C BbIXOJA YaCTOTHOrO JETEKTOpa CUTHAJ C YPOBHEM €IMHMII
MUJUIABOJIBT M3MEHSET HaIlpsDKeHue cMmelleHust Ha Bxome VT,
nocrynamoiee yepe3 pesucropsl R5, R6, R7. IToropurens Ha
Tpansuctope VT1 coBMecTHO C 3jieMeHTaMM OOpaTHOW CBSI3U
R6, R7, C9, C8 obpazyer ®HY barrepBopra BTOPOro nopsinka ¢
yactoToii cpe3a okojio 4,5 k['u. Dtor ®HY komneHcupyer yBe-
JMYeHNe YPOBHSI CUTHAJA MPU YBEJMYEHUHM YaCTOThl HA BBIXONE
JNETEeKTOPa, OT(HUIBTPOBBIBAET OCTABIIYIOCS COCTABJISIOLILYIO IIPO-
MEXYTOYHOH 4acTOTHI U MMO3BOJISIET NOIYYUTh NpuemieMyo AYX
3ByKOBOro tpakrta B npezaenax 500—6000 I'u. ITpu Heobxoanmo-
ctu AUX 3ByKOBOTO KaHajla MOXHO MOIKOPPEKTUPOBATh 3JIEMEH-
TaMu OOPaTHOI CBSI3U MpenyCUInTelsi HU3Koii yacTtoTel DA2.1.

B KOHCTpyKUMM NpUEMHHKA HMEETCs BCEro TPU KaTYIIKH
uHayktuBHOCTU. L1, L2 BeINOMHEHBI U3 poBoaa AuameTpom 0,5—
0,7 MM (MoOxHO rocepedpeHHoro) B Bue U-00pa3HbIX NeTellb A1~
Ho#t 20 MM u mupuHoii 10 mM. [letiu pacnosnioxeHsl Ha paccTosi-
HUM 1 MM OT MeTaJIM3MPOBAaHHON MOBEPXHOCTHU IuIaThl. Karymika



Masa 5. YKB YM paguonpnemMHunkm 201

L3 namoTaHa Tem Xe IMPOBOAOM Ha ONpaBKe JUAMETPOM 3 MM U
nMeet 6 BUTKOB. i cTabuabHOM paboThl MUTaHUE HA TPUEMHUK
cienyeT monaBaTh OT UCTOYHMKA 6—9 B depes crabunmzarop Ha
4,5 B.

Ecin HeoxoTa BO3UTCS ¢ HACTPOUKOM HU3KO4YacToTHOro YIIY,
MOxHO BMecto HY yacTu npueMHMKa Ha BBIXOJ CMECHUTENS IO~
KIo4nTh T-3BeHO, Bpoze npruMeHeHHbIX B YBY, Ho Ha yacroty
okouo 100 kI'u, u nanee mukpocxemy K174YP7 B Tunosom BKJIIO-
YeHUN.



ABA 6

NMOJIE3HbIE CXEMbI
HA PIC NPOLECCOPE
CBOUMUN PYKAMU

B enaee onucviearomes docmynmvie u npoGepenHvle cXxeMbl
02151 U320MOBNIEHUS UUPPOBO20 Hacmomomepa.
Imo o0uH U3 OCHOBHBLX U HEOOXOOUMbBLX NPUOOPOE
6 domauineii paduoabopamopuul, KOMopbwlii 00poe npu NOKYNKe,
HO C UCNOJIb306AHUEM COEPEMEHHBIX MUKPONPOUECCOPO8
Mosxem Obimb neeko u 6e3 0cobbix 3ampam
U320MOBNEH CAMOCIOAMEBHO.

Mamepuan nomosxem paduonodumenam oceounms
KOHCMPYUPOBAHUE MUKPONPOUECCOPHBIX YCIMPOIICMNE.
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6.1. Cxema yactoTomepa

JU1s1 HACTPOMKY BBICOKOYACTOTHBIX IPUEMHUKOB U IepefaTyn-
KOB 0a30BbIM TPUOOPOM siBJIIeTCsl 9acToToMep. IIpoMbluieHHbIE
YacToTOMepbl ¢ auanazoHoMm dvactor no 1000 MI'u— Bemp
JOBOJIbHO JOpOrasl, HO MCIOJb3ysl COBpeMeHHble (K TOMY Ke
IOCTYMHbIE) MHKPOIIPOILIECCOPBI, BO3MOXHO CaMOCTOSITEIbHOE
U3rOTOBJIEHHE MpUOOpPA YIOBJIETBOPSIOLIETO PATUOTIOOUTEb-
CKUM HYXJIaM.

B kauecTBe OCHOBBI BBICOKOYaCTOTHOTO Y4aCTOTOMEpPa yI100HO
MIPUMEHUTh MPOBEPEHHYI0 KOHCTpYyKUuio (puc. 6.1) m3-3a ee
00JIBIION Pa3psIAHOCTHU, MO3BOJSAIOYIO MOJYYUTh HOCTATOYHO
TOYHBIE pe3yJbTaTbl MU3MEPEHUil Jaxe NpPU HUCIOJb30BaHUU
MpeABapPUTENIbHOTO JeauTesss ¢ OonapliuM Ko3(hDOhULKUEeHTOM
nenenus [45].

YerpoiicTBO BBINOHSET (QYHKLMUA CEMUPA3PSIHOIO 4aCTOTO-
Mepa ¢ TOYHOCTbIO OTOOPaKeHUs YacTOThl IO JECSITKOB repll Win
nndpoBO MIKAIbl PAagUOTIOOMTEIbCKOrO TpaHCUBepa (TpueM-
HUKa). B 3TOM pexxumMe K u3MepeHHOMY 3Ha4eHUIO NpubasiserTcs
WIN BBIYUTAETCs 3HAYEeHUE MPOMEXYTOYHON YacTOTBI, 3aMUCaH-
HOe B 3HeproHe3asucumyo rnamars PIC npoueccopa.

TexHuyeckue xapakTepUCTUKUA 4YaCTOTOMepa:

¢ MakCUMaJIbHas U3MepsieMast 4acToTa . . ... ........ 30 MTI'1y;
¢ MaKCHMaJIbHOE pa3pelleHue u3mepsieMoit 4actoTsl . . .10 I
¢ YYBCTBUTEJBHOCTD MO BXOAY -« v v e v veevaeaennnn 250 mB;
* HATMIPSDKEHUE TIUTAHUS « . v vvveee e e e eeeene 8...12 B;
¢ TTOTPEOJISIEMBIN TOK « .t vvvieetee e ieeeeaen 35 MA.

IIpuHuMnuanbHas cxema COCTOUT M3:

¢ hopMHpoOBaTEIsl BXOAHOIO CUTHAJIA, BBIIIOJHEHHOTO Ha TPaH-
sucrope VT1. Curnan usmepsieMoi 4acTOTHI, MOAAHHBIN Ha
BXOJ J5, orpaHnyuBaeTcs, yCuIMBaeTcs U MOAaeTcsl Ha BXO
PIC npoueccopa nis uaMepeHus;

¢ neHTpajgbHOro npoueccopa Ul, BeimonHsomero GyHKIN
U3MepeHHus1, pacyeTa, npeodpa3oBaHus, YIIpaBIeHUs TUHA-
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MUYECKON MHIUKaLMeld U ITMHAMUYECKOro OIpoca BXOI-
HBIX CUTHaJIOB. BeiBonbl J3 1 J4 ucnionb3yrores 4715 BbIOOpa
pexuMa nudposoil mkansl. TakroBas yacrora mporec-
copa omnpenensieTcs KBapleBblM Pe30HaTOpoM Y 1 U MOXeT
U3MEHSTbCA B HeOOJbIIUX Npenenax KoHgeHcaropamu C3
u C4;

¢ ceeronuonHoro nuaukaropa U2 nis oToOpakeHus 4aCcTOThI;

¢ mukpocxembl U3 — nemmdparopa no3uumun oTodpaxkaemon
@ pbI;

¢ UHTErpaJbHOTO0 CTadMIM3aTopa MNUTAIOLIEr0 HaIpsKeHUs
U4. HanpsixeHue nuTtaHusl 4yacToTromMepa BeqnuynHoii 8..12 B
noxaetcst Ha BbiBoabI J1(+) u J2(-).

DyHKLINN YCTPOICTBA PeaJn30BaHbl CIEAYIOINUM 00pa3oMm:

¢ IpU OTKJIIOYEHHBIX BbIBOAAX J3 u J4 paboraer Kak 4acToTo-
Mep (pexuM n3MepeHus);

¢ npu nogave Jior. «0» Ha BeIBOJ J3 CKJIaAbIBaeT U3MEpPEHHbIE
3HAYeHMs] C 3apaHee 3alUCaHHON B 3HEProHe3aBUCUMYIO
namsITh KOHCTaHTOM (11 poBas 1Kamia);

¢ npu nogauve Jor. «0» Ha BeIBOJ, J4 BbIYMTAET IO MOLYJIO 3Ty
KOHCTaHTY U3 U3MEepPeHHOro 3HaueHus1(1udposast mKana);

* nipu nnozgaye Jjor. «0» onHOBpeMeHHO Ha BbiBozbI J3 1 J4 uepes
1 c mKasia nepeiaer B peXuUM 3ar1Ucu KOHCTAHTBI, OTOOpa3uT
Ha MHAUKaTope OYKBY «F» ¥ U3MEPEHHYIO 4acToTYy.

¢ TOBTOpHAas nozgaya Jior. «0» Ha J3 u J4 npusener K 3anucu
3aMEPEHHOr0 3HAYeHUs B OHEPrOHE3aBUCUMYIO IMaMsTh
rpolieccopa U BO3Bparty B pexuM usMmepeHnus. Ilocne atoro
HOBasl KOHCTaHTa OyleT MCHOJb30BAThCS B KauyecTBe Besu-
YMHBI IPOMEXYTOYHOHN YaCTOTHI.

¢ TaHHBI pexXuM CcleaaH I TOro, 4TOObI MOJb30BATENIU
MOIVIA CaMu ycraHaBiuBaTh BeanuuHy 114 B cBoeil mkaie
0e3 nepenporpammuposanust PIC npoueccopa. Ilo ymonua-
HUIO B TEKCTe IIporpaMMsbl 3anucana seauuynna 114, pasHag
5,5 MI.
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ITockonbKy MakcumasibHasl 4acToTa JaHHOTO pubopa orpaHu-
yeHa BeunHOM 30 MI'n, ni1s uaMepenus 6ojiee BBICOKUX 4acCTOT
He0o0XOIUM MpeaBapUTENbHBIN IeJIUTeNIb YacTOTHI.

IIpumevanmue.

Texcm npoepammot wvacmomomepa Ha accembnepe MPASM

MOKHO CKa4amy ¢ caiima u3oamenbcmea WWw.nit.com.ru,
pa3zden «Mamepuanvl K KHU2AM».

6.2. NpuHuMnNManbHaga cxema NpooOHuKa-
AenuTend 4acToThbl AJi9 YacToToMepa

Cxema npoOHMKa-geauTess (puc. 6.2) Xopouo MOAXOAUT st
U3MEPEHUs] BBICOKOYACTOTHBIX CUTHAJIOB B CXeMax, rue Tpeoy-
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2ASOTA 41clere] 21 41clere] 2y
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R6 R7
7| 220 T 220 T
2‘1) vb2 c8 E1D923VIE5
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XSt
c10 : 3_T_ p
s cia m
R14
|R9 0,01 2 0,1 ©
H/}zzo +—H %0 1 L
DD3 DA1 £
KS00ME137 |, | KToaga KP142EH5A §
13 3
c |cT2|2 & XP2
; s1 N
s2
18

Puc. 6.2. lNpuHumnuansHas cxema geamtens 60—2300 Ml ans yactoTomepa
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eTcs Majoe BMeLIaTeJbCTBO M3-3a BO3MOXHOIO YXOZa YacTOTHI
[21]. IIpennaraemblii NpOOHMK-AEIUTEIb K YAaCTOTOMEpY Ipen-
Ha3HayeH I U3MepeHus 4acToTel B nuanasone 60—2300 MI'n.
Bxoanoii curnan yepez @®BY C2L1 ¢ yactoroii cpe3a Fc=55 MI't
nocrynaet Ha Bxog CBY ycunurens Ha VT1. Ero ncrok 3azemiieH
I10 IepeMeHHOMY TOKYy KoHneHcaTopamu C7, C8.

Huonet VD1, VD2 3amumator Bxon VT1 ot meperpysku mno
HAIPSDKEHUIO. YCUJIEHHBI CUTHAJI TI0AeTCs Ha MepBblii CUeTYNK-
nemutrenb DD1 (koadbduument nenenusi 4), BTOpO IoeluTesb
DD2 (4) u Ha Ttpernii gequrens DD3 (10). [Janee curHan uepes
npeobpazosarenp DCII/TTII na tpansucropax VT2, VT3 nocry-
naeT Ha BbIxox (XP2).

Karymka L1-— OeckapkacHas, umeer § BUTKOB IpOBOIA
[19B-2 nuamerpom 0,5 MM 1 HamaTbIBaeTCsl Ha onpaske 5 MM. B
kauectBe DD2 moxHo npumenuts Mukpocxemy K193UE7. Eciu
B kayectBe DD1 ucnonb3oBate K193UES, BepxHuii nuamnasoH
u3MepsieMbIX 4acToT cHusurcd o 1,5—1,7 I'Tu.

Orpnenbable ak3eMiusipel UMC K193UE7 yeroitunso paboraior
Ha vacrotax 2,7—2,9 I'Tu. JlenuTenb BBINIOJHEH MOBEPXHOCTHBIM
MOHTAXOM U 3aKJIIOYEH B JIATyHHBII 3KpaH, OJHAKO BO3MOXHO
puMeHeHue o0blYHOro MoHraxa. Ilpu ucnonbzoBanuu (Hosb-
TMPOBAaHHOTO TeKcTonmTa (€ = 4,7) muprHa MeYaTHbIX JOPOXKeK
BXOJIHBIX CUTHAJIbHBIX Lierieil (crok-uctok VT1, Bxonq DD1) nomkHa
ObiTh mpuMepHO 1,5 MM, a i (onprupoBaHHOro (Qroporuiacra
(e=2,9) — 3 MM (Ipu TOMIIMHE MaTepyaa MOMIOXKU 1 MM).

JleqmTesb pacCYMTaH HAa HU3KOOMHYIO Harpy3Ky U UMeeT HU3-
Koe BxofgHoe conpoTusienue (50 Om). [ u3MepeHust CUTHAJIOB
BBICOKOOMHBIX MCTOYHHKOB 3ymeMeHThl R1, R2, C1, VD1, VD2
HEO0OXOIMMO UCKJIIOYUTh, a eMKocTb C2 — ymeHpmmmth 10 1 nd.
I1pu 3TOM BO M36exkanue npobost VI'1 He pekoMmeHayeTcs u3me-
psate CBY konebanus 6onapmoi amMmmudtyael. Jleaurenas 1 yroo-
CTBa pabOTbI MOXXHO OCHAaCTUTb Cb€MHBIMUA HU3KOOMHBIM U BBICO-
KOOMHBIM 30HIaMU.
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JlaHHasl cxema XOpOIlIO JAEMOHCTPUPYET MOCTPOEHHUE BBICOKO-
YaCTOTHOTO JeuTesisl. B Heil MOXHO MpUMEHSTh B KayecTBe Iep-
BBIX JIeJIUTENIell MUKPOCXEMBI:

* K193UES (Ha 4 ¢ makcumanbHOM yactoroit 1—1,5 I'T);

+ SP8610 (na 4 mpenen 1 I'Tu);

+ K193UE7 (na 4 npenen 2—2,5 I'Tw);

+ K193ME2 (na 10 npenen 500 Mru);

+ SP8685 (na 10 mpenen 600 MI't).

B xauecTBe nocienyonmx geaureseil MoryT ObITh TPUMEHEHbI
CclIelyIolIie MUKPOCXEeMbI:

+ KS00ME137 (na 10 mpenen 125 MTI'n);

+ KS00ME136 (na 16 npenen 125 MTI'n);

+ K531ME14 (na 10 npenen 80 MI'wy).

Hx crnenyer KOMIIOHOBATh 1151 MONy4YeHUs TpedyeMoro Koad-
(unmenTa neneHuss M MaKCUMaJbHOM 4acTOThl cyera. TosbKo
Heo0XooMMO Ipu coeauHeHnn KackanoB Ha DCJI MuUKpocxemax ¢
kackagamu Ha TTJI u KMOII nocine DCJI Bkmounts OydepHbIii
Kackal, MofoOHblii Kackany Ha VT2 (puc. 6.2) 11 cornacoBaHust
JIOTUYECKHX YPOBHEN.

6.3. MpuHunNnanbHasa cxema
BbICOKOKa4€CTBEHHOIro NpooHuKa-genutens

Ewe JIYYIIMM BapHWaHTOM [1Jisd BBICOKOYACTOTHOI'O ICJIUTEIIA
6y,IleT [NpUMEHEHUE CHeLII/IaHI/ISI/IPOBaHHOfI MUKPOCXEMbI (I)I/IprI

Phillips SAB6456 (puc. 6.3).
DToT ACJIUTEIb UMEET CIICAYIOINE TapaMEeTPhI:

¢ ROOPOUIIAEHT JETTEHMS .« o . o oveve e e e eeeannn 64/256;
¢ HAIPSDKEHUE TUTAHUS « v o v vveveeeeeeae e 4,5—5,5 B;
® TOK TTOTPEOTCHUST « « v v veeee e e eee e eeeeaeeaens 21 MA;
¢ BXOJTHAST YACTOTA « « v oo v veveeeeeeeeannnn 70—1000 MTI 11
¢ YYBCTBUTEIBHOCTD. « « « « vt ottt e eeeee e eeenes 10 MB;

¢ BBIXOIHOE HaIpspKeHue (OT MUKA A0 MHUKA) . . ... ...... 1B;
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+Unut=5B
?(;oo cs 8 g‘ﬁ
BXOA — 1000, 2[C Voo o601k
K
3lco o QL YACTOTOMEPY
L 64/256
c2 2IMC DD1
VD1 VD2 Vee
1000 SAB6456
KO514 KO514 J_4

Puc. 6.3. lpuHunnuanbHas cxema BbICOKO4yBCTBUTELHOO (70— 1000 MILy)
Aenutensi A1 YaCTOToMepa Ha OAHOM MUKPOCXeme

Ecmu ocrasuts BbBOA 5 MuKpocxeMbl SAB6456 cBoOOIHBIM, ee
ko3 duLmenT nenenus 6ynet 64, mpu 3a3eMJIEHHOM BbiBozie — 256.

Henutenp ob0sagaeT O4YEeHb BBICOKOW YYBCTBUTEJIbHOCTHIO,
YACTOTOMEP C 3TUM JeJUTesIeM MOXKHO TakKXKe MCIOJb30BaTh KakK
WHIWKATOP 4YacTOTHI i oOHapyxeHus BY mepenaTynkos, npu-
HMMasl CUTHAJI Ha TeJIeCKOTIMYeCcKyIo aHTeHHY [27].



MMABA 7

NMOJIESHbIE CXEMbI
HA PIC MUKPOKOHTPOJIJIEPAX

B enase paccmompen cxemomexnu1eckuii KOMNAEKC
C UCNONL30BAHUEM MUKPONPOUECCOPa 015 NOCIMPOCHUSA

KOMOUHUPOBAHHOIL CUCHEMbL OUCMAHUUOHHO2O YNPABIEHUS

ycmpoticmeom eudeosanucu. Komniekc nozgonsem ocyuse-
CMBUMb PA3AUYHOE 8APUAHNTbL HOCMPOEHUS CUCHEM 8U0e03aNUCU
C ABMOHOMHBIM UL CEIMEBbLM NUMAHUEM, d MAaKKe IPPHeKmUEHO
UCNONBb308AMb AKKYMYNAMOP 8U0C03ANUCHIBAIOU4€20 YCMPOTICMEdA,

9KOHOMUMb 8PEMA 3ANUCH.

Kpome moeo paccmomperno ycmpoticmeo 0ucmaHuyuonHo20
Ynpagnenus no meae@OHHOLL TUHUU, CO30AHHOE MAKKe
na PIC muxpokonmponnepe
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7.1. CxeMmoTexHU4eCcKkum KomMmmnsiekc
OUCTaHUMOHHOIO yrnpaeBJieHUus
yCTPOMUCTBOM BUAE03anmucu

Bnok ynpaeneHus

B kauectBe yCTpOHCTB BUAEO3alUCH B MOCJIeIHEe BpeMs
LIMPOKO KCIOJB3YIOTCS LUUGPOBble BUIEOKAMEPHBI C 3alKChbI0 Ha
mini-DV kaccery. mest HeOonbllve pa3mepsl, MOJIHOE KauecTBO
crangapta PAL u moctynHyio 11eHy, TOMUMO paboThl B KauecTBe
COOCTBEHHO BHUEOKaMepbl MHOTHE MOJIEM MO3BOJISIIOT OCYILECT-
BJIITb BUIIEO3AIMCh OT JIOOOr0 BHEILIHEro BUIEOMCTOYHMKA. To
€CTb OHM MOTYT MCII0JIb30BAThCSl B KAUECTBE MUIIYILETO Iieepa.

CnabblM MecTOM 3THX BUIEOKaMep SBISIOTCS HeOosblIas
e€MKOCTb aKKyMyJIsITOpa M MaJjlasi eMKOCTb KacceTol. B crannmapt-
HOW KOMILUIEKTallMd OOBIYHO MTPOMCXOIUT COCTSI3aHUE, YTO 3aKOH-
yuTCsl OBICTPEE — YacoBasl KACcCeTa WX IITATHBINA aKKyMYJISITOP.

Yro06sl 3(hGHEKTUBHO HUCIOIb30BaTh 3alac BPEMEHU 3allvCH,
MOXHO NPHUMEHSITb YCTPOWCTBO ITMCTAHLIMOHHOTO YIpPaBJICHUS
IUIsl «JI03UPOBAHHOTO» BKJIIOYEHHUsI BuAeo3anucu. st BKiove-
HUSI 3aMMCU HA PACCTOSIHMM B 3a/IaHHOE BPEMsl UJIM Ha 3aaHHYIO
auTenbHoCTb, wrtaTHeli UK nynst manonpuroneH. Benp, oxu-
nasi KOMaH[Ibl MyJIbTa, KaMepa HaXOJIUTCSI BO BKJIIOYEHHOM COCTO-
SIHUM U OBICTPO paspsikaeT akKymyJasTop. MHorue kommepue-
CKH€ CHUCTEeMbI IUCTAaHLMOHHOIO YIIPaBJI€HUS TaKXXe OrpaHUYEHBI
BpeMeHeM paspslia aKKyMYJsTopa BO BKJIOYEHHOM COCTOSIHUM
KaMephl.

YTtoObl KayeCTBEHHO pelIuTbh 3anadyy IO JUCTAaHIMOHHOMY
YIPaBJIEHUIO BUIEO3AIUChIO, HEOOXOIUMO MPUMEHUTh BHELIHUA
VCTOYHUK MUTAHUSI BUJEOYCTPOICTBA M HE3aBUCUMOE OT MUTAHUS
KaMephl AMCTAaHIIMOHHOE yrnpasjieHue. B kauecTBe AMCTaHIIMOH-
HOTO YIIPaBJICEHUSI MOXET WCIONb30BaThCSl MPOBOIHAS JIMHUS,
paaMokaHan wiM MH@pakpacHelil KaHau. TpeGoBaHueM K JIMHUU
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yIIpaBJIeHUsl SBJSIETCSl TIOCTOSIHHO 3aMKHYTOE COCTOSIHME Ha ee
BBIXOJI€ BO BKJIIOYEHHOM COCTOSIHUM U IOCTOSIHHO Pa3OMKHYTOE
B BBIKJIIOYEHHOM COCTOSIHMM Kamepbl. CUTrHaJ IMHUM YIIPABJICHUS
yepe3 0y10K ynpasieHus (puc. 7.1) BKIIOYaeT U BBIKJIIOYAeT MUTa-
HUE U PEeXUM 3aIUACU BUIEOKaMepBhl.

IlpencraBieHHsblii 6JOK ynpaBieHUs] paccuuTaH Ha MpUMEHe-
Hue ¢ mini-DV Buneokamepamu uiam sugeonsoiikamu SONY, HO
MOXET OBbITb aJanTUPOBaH IO JIOOYI0 MOAXONALIYIO BUIEOTEX-
HUKy. OIHUM U3 KJIIOYEBBIX MOMEHTOB [UIs1 (PYHKLIMOHUPOBAHUS
JAHHOM CHCTeMbl JUCTAHLIMOHHOIO YIIPABJIEHUS SIBJISETCS Iepe-
XOJl YCTPOMCTBA BUIEO3ANUCH B pabounii pexxuM Ipu rnojpaye Ha
HEero HampsiKeHWsl MUTaHusA. Y BUIEO03alMChIBAIOIINX YCTPOMCTB
SONY 114 3TOr0 HanoO OCTaBUTh MEXaHUYECKU (PUKCUPYIOLLUIACS
BBIKJTIOYATe/Ib MATAHUS BO BKJIIOYEHHOM COCTOSIHUM.

IlpuHnun neiicrBus Osoka ynpasieHust (pue. 7.1) mpocr.
[TonyuuB curHan BKIOYeHus (3aMKHyTOoe cocrosiHne XT3), 6ok
yepe3 ynpasJisieMblil ICTOYHUK MUTAHUS MOAAET HalpsiKeHue Ha
BUJEOKaMepy, BelaepxuBaeT nay3y 10 ¢ mis 3arnpaBKul JIEHTHI U
BBIJAET KOMaHAy BKJIIOYEHUs, aHAJIOTUYHYIO KOMaHJe IITaTHOrO
nHdpakpacHoro nyiasta ynpasieHus dyepe3 MK cseronuon VD3.
B 3aBucumoctu oT pexuma, BEIOpaHHOrO nepekovaresneM SA2,
6710k Bbimaer komanay «I[IYCK-CTOIT» Bugeokameps! (B mojo-
xeHnu «KAMEPA») um «3AITUCb» (B nonoxenun «ITJIEEP»).
BeikitoyeHre NpPOMCXOAWT AHAJOTMYHO, BBbIJAETCS KOMaHIa
«ITYCK-CTOII» nnsa kamepsl umi «CTOID» nia muieepa, Belaep-
xuBaetcs naysa 10 ¢ 1u1s Bo3BpalieHus JeHTOPOTSKHOTO Mexa-
HU3Ma B UCXOHOE COCTOSIHME M OTKJIIOYaeTCsl TUTaHue.

yﬂpaBHHEMblﬁ NCTOYHUK NUTAHUA BuaeokKkamMmepbl

B kauecTBe ynpapiiseMOro UCTOYHUKA MUTAHUS MOXET UCIIONb-
30BaThCs K04 (pHUC. 7.2) COBMECTHO CO IUTATHBIM CETEBBIM 0JI0-
KOM IIMTaHUs BHUIEOyCTpoicrsa. Jinsg pabOTbl OT aBTOHOMHOIO
VCTOYHUKA IIUTAHUSA UCIIOJIB3YETCs YIIpaBJIseMblil CTaOUIM3aTOP



214 LLINoHCKWE WTYYKM N HE TONBKO. ..

XT10
. _
FUnut (6B - 15B) YNPABJIEHUE 8.4B
,
OT RAO K1.1 NUTAHUE

~__| CETEBOW KBXIl\ﬁ'EF?bl
BJIOK

BT .220B NUTAHMS
1K BWIEO-

K1.2 KAMEPbI

Puc. 7.2. anHLlMI'lMaﬂbHaFl cxema CuJioBOro KJto4a A4Jid ceTeBoro rnnuTtaHns

(puc. 7.3) ¢ MajbIM NaJieHUEM HaNpsKeHUs «BXOI-Bbixod» (low
drop output).

Taxoii crabuansaTop He0OXOAUM ISl TOJHOTO UCTIOIb30BAHNUS
€MKOCTM CBMHLIOBOI'O WJIM HUKEJIb-METaJITUIPATHOIO BHEILIHEro
akKKyMmyJsiTopa (HampspKeHue NMUTaHus BHIeoycTpoiictBa 8,4 B,
Hu3llee JOMYCTUMOE HalpsKeHUe NBEHaALlaTUBOJIBTOBOIO aKKy-
myssitopa okojio 10 B).

Crabunuzarop paccurtaH Ha pabouuii Tok 10 3 A. Tpebyemoe
BBIXOJTHOE HAIpsiXeHne cTabminm3aTtopa ycTaHaBJIMBAETCS TOJ-
CTpOEUHBIM pe3rucTopoM R6. OnopHBIM HanpsKeHUeM U OTHOBpe-
MEHHO HalpsiKeHHeM YIPaBJIEHMs CIyXUT CTaOWIn3MpOBaHHOE

CUTHAN YNPABJIEHUA OT RAO

+Unut

GB1 K LWUTEKEPY MUTAHUSA

VD1 BUAEOKAMEPbI
r? XT5.1 XT6.1 ko213 LLLLLL XT8.1
[ L VT dC2 e,
CI KT837 IWOMK >
XT5.2 XT6.2|470mk R1 R4 R5
> 1K DA1 10k 10k
KP140Y/l6

HACTPOMKA
+Unut

Puc. 7.3. lNMpuHunnuansHas cxema cCuUa0BOro Krda 411 aBBTOHOMHOIO NMMTaHns
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HaIpspKeHue MUTaHKus MUKPOITpoLieccopa, MojlydyaeMoe ¢ BhIXOo1a
RAOQ mukponpoueccopa.

Tpansucrop VT1 obs3arenbHO IOIKeH ObITh pa3MelleH Ha
teruiooTsoze. [Ipu aBToHOMHOI paboTe 010K yIpaBieHusl, yIIpaB-
JIsieMblil cTabMIN3aTop U BUIEO3aMUChIBAOLIEe YCTPONUCTBO MUTA-
IOTCS OT OOLIero IBEHaALATUBOJIbTOBOro akkymysstopa. Ilpu
paboTe BUIEOYCTPOMCTBA OT POIHOIO CETEBOro OJOKa MUTaHWUS
YCTPOICTBO yINpaBJeHUs U CUJIOBOM KJIIOY MUTAIOTCS OT OTAEJb-
HOI'O UCTOYHUKA HampsxeHueM 6—15 B.

Anroputm pab6oTbl MUKponpoLeccopa

Anroput™m paboTbl MUKpOITpoLIeccopa IeMOHCTpUpyeT OJ0K-
cxeMa rnporpaMmmsl (puc. 7.4). OtpaboTaB KOMaHIy Ha BKIIOUEHHE
WJIN BBIKJIIOYEHHE, IPOLECCOP MEPEXOIUT B «CIIsIIee» COCTOSHHUE,
B KOTOPOM TaKTOBBIIi FeHEepaTOp OCTAHOBJIEH, YTO IPeIOTBpaIlaeT
BO3MOXKHbBIE TTOMEXH.

IIpuseny Texct nmporpammMsl Ha Accembiaepe MPASM ¢ Heo0-
XOIMMBIMUA KOMMEHTAPUSIMU.

list p=16f84

#include <p16f84.inc>

__CONFIG_CP_OFF & WDT_OFF & PWRTE ON & XT OSC

TEMP1 EQU .14

TEMP2 EQU .15

TEMP3 EQU .16

TEMP4 EQU .17

TEMPS EQU .18

TEMP6 EQU .19

TEMP7 EQU .20

ORG 0

goto MAIN

MAIN bsf STATUS,RPO ;6ank 1
movlw B’00000110°
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Puc. 7.4. bnok-cxema nporpaMmmbl
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movwfOPTION REG ;noanopku Bk, ipeanen. 128 k TMRO
movlw B’00000100°

movwf TRISA ;RA2 BX0m, ocTasbHbIE BBIXOI

movlw B’111111171’ ;

movwf TRISB ;Becb PORTB Ha Bxop

bef  STATUS,RPO ;6anx 0

clrf PORTA ;

crff TEMP1 ;HaYaJgbHasl yCTaHOBKA

bsf  INTCON,RBIE ;mpobyxneHue no usmMeHeH. RB
CYCLElcall P5SEK ;maysa S c

movf TEMP1,W ;

movwf TEMP2 ;coxpaHeHue craporo 3HauyeHust RB4

movf PORTB,W ;

movwf TEMP1 ;COXpaHeHue TeKkyuiero 3HayeHus RB4

YES1

NO2
NEXT1
NO1

xorwf TEMP2,W ;cpaBHeHMe craporo RB4 ¢ tekymmm
movwf TEMP3 ;

btfsc TEMP3,4 ;RB4 uzmenunocn?

goto YESI1 ;a

bef  INTCON,RBIF ;Het, ounctka ¢Jara

sleep ;0XKMIaHNe

nop

movf PORTB,W ;

movwf TEMP1 ;coxpaHeHue Hosoro RB4
btfss TEMP1,4 ;BKJIIOYUTH?

goto NO1 ;HET, Iiepexof1 K 00paboTKe BBIKJIIOUEHUST
bsf PORTA,0 ;J1a, BKJIIOUHTD HaTIpsIKEeHUE
call P10SEK ;maysa 10 ¢

btfss PORTA,2 ;Kamepa?

goto NO2 ;HET, TIepeXoJI K IyCKy ruieepa
call STARTCAM ;na, myck Kamepsl

goto NEXTI1 ;lajee

call STARTPL ;IIYCK TuIeepa

goto CYCLEI1 ;B Ha4aJI0

btfss PORTA,2 ;00paboTKa BBIKJIIOYEHHUs], Kamepa?
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goto NO3 ;HET, Iepexof] K OCTAaHOBKeE Ilieepa
call STARTCAM ;ocraHOBKa KaMepbl
goto NEXT2 ;anee

NO3 call STOPPL ;0CTaHOBKA TjIeepa

NEXT2 call PI10SEK ;maysa 10 ¢

bef  PORTA,0  ;BbIKJIIIOYEHUE MTUTAHMS
goto CYCLEl1l ;B Hauano
P5SEK  movlw .11
movwfTEMP4
goto DELAY
P10SEK movlw .22
movwf TEMP4
DELAY clrf TEMPS ;moanporpamma (popMUpOBaHUS
clrf TEMP6 ;JNIMHHBIX 11aY3
CYCLE2decfsz TEMPO6,f
goto  $+2
decfsz TEMPS5,f
goto  $+2
decfsz TEMP4,f
goto CYCLE2
return
STARTCAM movlw 5 ;moarnporpaMma hOpMUPOBAHUS
movwf TEMP7 ;koManabl «CTAPT-CTOII» kamepsl
CYCLE3call IMPF

call IMP1
call IMPO
call IMPO
call IMP1
call IMP1
call IMPO
call IMPO
call IMP1
call IMPO

call IMPO
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call IMP1
call IMP1
call IMP1
call IMPO
call IMP1

call PAUSEK
decfsz TEMP7,f
goto CYCLE3
return
STARTPL movlw 5 ;aoanporpamma (popmMupoBaHus
movwf TEMP7 ;komaHabl «3ATTMCb» nuteepa
CYCLE4call IMPF

call IMP1
call IMPO
call IMP1
call IMP1
call IMP1
call IMPO
call IMPO
call IMP1
call IMP1
call IMP1
call IMPO
call IMPO

call PAUSEP

decfsz TEMP7.f

goto CYCLE4

return
STOPPL movlw 5 ;roanporpamma (popMUpOBaHUS

movwfTEMP7 ;komaanel «CTOIT» mneepa
CYCLEScall IMPF

call IMPO

call IMPO

call IMPO
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IMPF

IMP1

call IMP1
call IMP1
call IMPO
call IMPO
call IMP1
call IMP1
call IMP1
call IMPO
call IMPO

call PAUSEP
decfsz TEMP7,f

goto CYCLES
return

bsf PORTA,1
movlw .237

movwf TMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto  $-1

bef  PORTA,1
movlw .251

movwf TMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto  $-1

return

bsf  PORTA,1
movlw .246

movwf TMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto  $-1

bef  PORTA,1
movlw .251

;ToanporpamMmma GOpMHUPOBAHUS
;HA4aJIbHOTO MMITYJIbCA TTaYK1
;(MMITysbC + mays3a)

smoxnporpamma hopMUPOBaHHST
;LIMPOKOTO MMITYJIbCA MAYKK
;(MMITyIIBC + TIAy3a)
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IMPO

movwf TMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto  $-1

return

bsf  PORTA,1
movlw .251

movwf TMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto  $-1

bef  PORTA,1
movlw .251

movwf TMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto $-1

return

PAUSEKmovlw .113

movwfTMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto  $-1

return

PAUSEP movlw .73

movwfTMRO

bef  INTCON,TOIF
btfss INTCON,TOIF
goto  $-1

return

END

;moanporpamma hOpMUPOBAHUS
;Y3KOTO MMIYJIbCa MMAYKK

;(MMIIyIIBC + Taysa)

;foAnporpaMma GopMUpoOBaHUs
;Tay3bl MEX1y MaYKaMU B IIOCBUIKE

SAJI1 KOMaHI KaMepbl

;ToAnporpaMma popMUpOBaHU
;Tay3bl MEX1y NaYKaMU B IIOCbUIKE

SAJI KOMaH/[ 1rieepa
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7.2. AncTaHUMOHHOE yrnpaBJjieHue
no renedoHHoM nuHum Ha PIC
MUWKPOKOHTponepe

OnucanHoe ycTpoicTBo [49] M1 AMCTAaHLMOHHOIO YyIpasile-
HUs 10 TeJe(OHHON JIMHNAN UCIIOIb3YeT U3BECTHBII TPUHLINI IO/~
cyeTa CUTHAJIOB BbI30Ba MPH MOJ0XKEHHOI TenedoHHoii Tpyoke. C
€ro IMOMOILBIO BO3MOXHO TUCTaHLIMOHHOE YIpaBjieHue (BKIoye-
HUE U BBIKJIIOYEHUE) CaMbIMU PA3JIMYHBIMU YCTPONCTBAMU, B TOM
4KCJIe U CIIELUATbHOIO Ha3HAYEHUS.

OcHoBoii ycTpoticTBa (puc. 7.5) sBasiercst PIC mukpomnporec-
COp, MOACUYUTHIBAIOLINI KOJIMYECTBO 3BOHKOB U (HPOPMUPYIOLIUI
Heo0XoouMble BpEMEHHbIe MHTEPBaJbl. Y3ea Ha ontpoHe DAL u
taiiMepe DA?2 13 cuHyconIaibHOrO 3B0OHKOBOTO CUrHaJjla aMIUINA-
tynoir 100—200 B dopmupyer rajbBaHMYEecKM pa3Bsi3aHHBIC
MPSIMOYTOJIbHbIE MMITYJIbCbl KOTOPbIE 00pabaThIBAIOTCSI MUKPO-
koHTposiepoM. Ha Beixonel mopra RB1—RB7 konTposuiepa
MOJKJII0YAIOTCSI BOCeMb (WJIM MEHbIIIe) TPAaH3UCTOPHO-peIeiHbIX
KJII0Yen.

YerpoiictBo MoXeT ObITh MOAKJIOYEHO K JI000# TesedoHHOI
auHuy. OHO He BiuseT Ha TeJe()OHHYIO CBSI3b, TaK KAaK HE Harpy-
’KaeT JIMHUIO MO IOCTOSIHHOMY TOKY M MMeEeT raJlbBAaHMYeCcKylo
pa3Ba3Ky. [1onoOHbI NpuHIMN padOThl UCTIONB3YETCsl B aBTOOT-
BETYMKAX, KOrJa Mocje ONpeeeHHOrO YUCia BbI30BOB BKJIIOYA-
€TCSsl MeXaHU3M aBTOOTBETUUKA.

EnuHcTBEeHHOE, 4TO MOXET OCJIOXHUTH MCIOJIb30BaHUE [1aH-
HOIi CXeMBl, 3TO TO, YTO YMUCJIO CJBIIIUMBIX TYIKOB B TpyOKe Ha
nepejamllell CTOpoHe MOXET He COBIAaaTh C YUCIOM Wi (Has3oi
3BOHKOB Ha IIPUEMHOI CTOPOHE.

YCTpoiicTBO MOXET YIpaBisATh BOCEMbBIO HE3aBUCHMMBIMU
Harpys3kamu, oOecrieunBasl U3MEHEHHUs] COCTOSIHUSI OJHOTO W3
BBIXOJIOB 32 OAMH YIPABISIOIIMNA LMKJI. YIPABJISAIOMUNA LUK
COCTOMT U3 IBYX cepuii BbI30BOB. IlepBas cepust BBI30BOB obecrie-
YKMBaeT BbIOOP BKJIIOYEHNU S WIN BBIKIIOUEHUS.
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DD1

+5BT PIC16F84 *58
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c17 RB6
2 16 o, TES
] J_ OSC1 Rpq
zQ2 RB3
= 8
i Aoz H]ms R15
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Puc. 7.5. Cxema ycTpovicTBa ANCTaHLIMOHHOIO YripaB/ieHUs]
1o Ten1ePOHHON INHUN

JUts akTMBallMM BKJIIOYEHMS! HA JIMHUU JTOJKHO MPOUTH OT 2
10 5 3BOHKOB (KOHKPETHOE YMCJIO YCTaHABJIMBAETCsl MepeKIoya-
tensimu SA3, SA4), 11 aKTUBALMK BBIKJITIOYEHHST YUCIO 3BOHKOB
JOJKHO OBbITh Ha 1 Gosblile, YeM YKCIO BbI30BOB aKTUBUPYIOIIMX

BKJIIOUEHHE.
SA3 SA4
off off 5
on off 4
off on 3
on on 2

YU CJIO 3BOHKOB IJIs BKIIOYCHUA

OrtcuuTaB Hy>KHO€E YKCJIO 3BOHKOB, CJIEIyeT MOJIOXUTb TPYOKY,
BblJIEpKaTh May3y S ¢, MOcjle KOTOPOii yCTPOICTBO TrOTOBO K MPU-
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eMy BTOPOIl yacTu LIMKJIA ynpasiaeHus. Bo BTopoii yactu ycranas-
JIMBAETCsl HOMep YIPaBJIsIeMOro BbIXOZIa OT MEePBOro 10 BOCBMOTO
B COOTBETCTBUU C YUCJIOM IIPUHSATBHIX 3BOHKOB BTOPOW CEPUU.

Bropas yacTh ynpasisiomero HuKJjia I0JKHA ObITh IIOCTAHA B
TedeHre 5—20 ¢ (3HaYeHUe yCTaHABJIMBAETCS MepeKIovyaTeIsIMu
SA1, SA2), nocie 3TOro NpoMexyTka yCTPOUCTBO FOTOBO K IIPU-
€My HOBOT'O LIMKJIA YIIPaBJIECHHUSI.

SA1 SA2 BBIZIEPXKKA, C

off off 20

on off 15
off on 10
on on 5

PaccmoTpum npumep oTnpaBKHM YNpaBidiomero LUKJIA s
BKJIIOYEHHUs ceabMoro Kmwua. [Ipu 3amkHyrom SA1, pazomkHy-
ToM SA2 (Beimepxkka 15 ¢ ), 3aMkHyTOM SA3, pazoMkHyTOM SA4
(4 3BOHKa [UISl aKTUBALIUU BKJIIOYEHHUS ):
¢ HaOpaTb HOMEp, K KOTOPOMY IMOICOEIVHEHO YCTPOMUCTBO,
OTCYMTATh 4 TYIKA U MOJIOXUTb TPYOKY;

¢ BbIIEPXATh May3y 5 C AJsl 3aBEpLUEHMS [epPBOi MOJIOBUHbBI
YIIPaBJISIOLIEro UKJIA;

¢ B TedyeHue 15 ¢ HabpaTb HOMep, OTCUUTATh 7 T'YAKOB U IOJIO-
JKUTb TPYOKY.

Janee npuseseH TEKCT NMporpamMMel rpoieccopa Ha ssbike C ¢
ucnons3oBanueM HT-Soft PIC C compiler (mporpamMmy B 271€eKTpo-
HOM BHJIe MOXXHO CKauaTb C CaiiTa M3aTesIbCTBa WWW.nit.com.ru):

#define TIMEOUTS 98  //no. of timeouts to occur for waiting
// (1 timeout = 200x256us), 98  //timeouts=5sec
#include<pic.h>

#include<pic1684.h>

..CONFIG(0x3ff1);

void ringcounter(void);

void dowakeon(void);
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void dowakeoff(void);
void delay(void);

void wait5sec(void);
void getdipswitch(void);
char WAKEON = 4;
char WAKEOFF = 5;
char WAITDELAY = 2;
char ringcount=0;
unsigned int x=0;

void main(void)

GIE=0; //disable interrupts
TRISA=0b00011111;  /PORTA=in
TRISB=0b00000000;  //B0O to B7 output
OPTION=0b11010111; // tmr0/prescaler

//256/tmr0 --> internal
PORTB =0; //turn all relays off
// getdipswitch function sets the intial on/off rings and also the
// delay for rings to turn device on through A4,A3,A2,A1
/| A4 A3 wakeon wakeoff

/10 02 3

/10 13 4

/N1 04 5

/11 15 6

I

// A2 Al waitdelay

I 00 5

I 01 10

I 10 15

I 11 20

getdipswitch(); /[configure rings and delay

while(1)

{
ringcounter();

if(ringcount==WAKEON)
dowakeon();

else if(ringcount==WAKEOFF)
dowakeoff();

}
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}

void ringcounter(void)
{

ringcount=0;

while(1)

{

x=0;

TMRO0=0;
while(RA0==0)

{

if(TMRO>=200) //to keep some margin
// in case TMRO rolls back to 00, keep it to C8(200dec)!!
{
TMRO0=0;
X+ +;
if(x>=TIMEOUTS)//if timeout 5s return.
// Total timeout = 200us*TIMEOUTS*256(prescaler)

return;

¥
¥

while(RAO==1); //while A0O=1 wait
ringcount+ +;
¥
¥
void dowakeon(void)
{
char i;
for(i=0;i<WAITDELAY;i++)
{
ringcounter();
if(ringcount==0)

continue;
else

switch(ringcount)

case 1: RBO=1;
break;

case 2: RB1=1;
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break;
case 3: RB2=1,;
break;
case 4: RB3=1;
break;
case 5: RB4=1;
break;
case 6: RB5=1;
break;
case 7: RB6=1,;
break;
case 8: RB7=1,;
break;
default: break;
}
}
ringcount=0;
}
void dowakeoff(void)
{
char i;
for(i=0;i<WAITDELAY;i++)
{
ringcounter();
if(ringcount==0)
continue;
else
switch(ringcount)

case 1: RB0=0;
break;
case 2: RB1=0;
break;
case 3: RB2=0;
break;
case 4: RB3=0;
break;
case 5: RB4=0;
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break;
case 6: RB5=0;
break;
case 7: RB6=0;
break;
case 8: RB7=0;
break;
default: break;
}
}
ringcount=0;
}
void waitSsec(void)
{
x=0;
TMRO0=0;
while(x< TIMEOUTYS)

if(TMRO>=200) // to keep some margin
// in case TMRO rolls back to 00, keep it to C8(200dec)!!

{
TMRO0=0;
X++;
}
return;
¥
void getdipswitch(void)
{

char temp1,temp2;

templ = (PORTA&0b00011000)>>3;
//get the A4,A3 bits into temp1

temp2 = (PORTA&Ob00000110)>>1;
//get the A2,A1 bits into temp2
switch(templ)

case 0: WAKEON=2;WAKEOFF=3;
break;

case 1: WAKEON=3;WAKEOFF=4;
break;

case 2: WAKEON=4;,;WAKEOFF=5;
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break;
case 3: WAKEON=5;WAKEOFF=6;
break;
default:break;
}

switch(temp2)

case 0: WAITDELAY=1;
break;

case 1: WAITDELAY=2;
break;

case 2: WAITDELAY=3;
break;

case 3: WAITDELAY =4;
break;

default:break;

OTKOMHI/IJ'II/IpOBaHHaH nporpamMmma B IIECTHAALATECPUYHbIX
Komax:

:10000000830100308 A0004280C308400113016204F
:10001000830103309600FD309500113084001430C8
:100020001A208301102B04068001840A 0406031998
:1000300000341328940024208000840A0408140645
:10004000031900341B289500961B2D2816088 A00DA
:100050001508950A0319960A820083131618831748
:0A0060001508950A84000008080046
:1005F6008D018E0183128101082BC8300102031C74
:10060600082B81018D0A03198E0A00300E02623012
:1006160003190D0203180800002B8B131F308316D5
:1006260085008601D730810083128601B4232723F3
:100636000C081106031D212B7B231A2B0C0812060E
:10064600031D1A2B42231A2B8C018D018E01831256
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:10065600810105183E2BC8300102031C2C2B810199
:100666008 D0A03198E0A00300E02623003190D023C
:10067600031808002C2B05183E2B8C0A282BSFO1FB
:10068600742B831227238C080319732B5A2B0610FD
:10069600732B8610732B0611732B8611732B061280
:1006A600732B8612732B0613732B8613732B0COS6E
:1006B600940001309402031C732B083014020318B3
:1006C600732B03308A006B30140703188A0A8200E2
:1006D6004A2B4C2B4E2B502B522B542B562B582B34
:1006E6008F0A13080F02031C442B8C018312080087
:1006F6008F01AD2B831227238C080319AC2B932B68
:100706000614AC2B8614AC2B0615AC2B8615AC2B1D
:100716000616AC2B8616AC2B0617AC2B8617AC2B05
:100726000C08940001309402031CAC2B0830140210
:100736000318AC2B03308A00A430140703188A0A66
:100746008200832B852B872B892B8B2B8D2B8F2B35
:10075600912B8F0A13080F02031C7D2B8C01831229
:10076600080083120508183994000310940C03102E
:10077600940C0310140C8F0005080639940003101E
:10078600140C9000D72B023091000330D52B033088
:1007960091000430D52B043091000530D52B05305F
:1007A600910006309200F02B0F080319C62B013A70
:1007B6000319CA2B033A0319CE2B013A0319D22B7C
:1007C600F02B9301930A08000230930008000330CF
:1007D6009300080004309300080010080319E42B66
:1007E600013A0319E72B033A0319EA2B013A031DD1
:0A07F6000800ED2B04340534023432
:02400E00F13F80

:00000001FF



MNABA 8

LEMN MUTAHUSA
CNELUUAJIbHbIX YCTPOUCTB

Ku3Hb aKKyMynamopoe Mosxem 0blmb NpodaeHd
UX NPAGUNILHBIM UCHONB308AHUEM U 3APAOKOIL.
B amoii enase paccmompeno neckonvko cxem,
Komopble obne2uam npooemol, 803HUKAIOULUE
npuU 3NeKMPONUMAHUL NEPEHOCHbLX YCMPOTICINE.
Kaxadas us cxem demoncmpupyem HecmanoapmHule
CXeMOMeEXHUMeCKUe pelieHUs U npocma 0151 NOGMOPEHUSL.
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8.1. LUINpOTHO-MMNYJIbCHbIV cTaOunusarTop
AN NUTaHUsa AUKTOPOHOB

CoBpeMeHHbIE TUKTO(POHBI C 3aMKChI0 HA MAarHUTHYIO JICHTY
00BIYHO MMEIOT HampspkeHue nutanusi 3 B npu norpebisie-
MoM Toke oT 50 no 200 MA Ha pas3iIMYHBIX peXUMax paboThI.
Hanpsxenue nutanus 3 B ynoOHO npy NpyMeHEHUU NajlbYuKoO-
BbIX OaTapeii, HO ecM AUKTO(MOH NMUTAETCs OT OOILEro UCTOYHMUKA
HanpspxeHueM 9—15 B depes npeoOpasoBaresib HANpsiKeHUs], TO
15 obecrievenus npuemiemoro KIITJ Heo6xonuMo npumeHeHue
VMITYJIbCHOTO CTa0MIM3aTopa.

CyuiecTByeT MHOXECTBO IMPOCTBIX CXeM Ha JUCKPETHBIX 3Jie-
MEHTAaX U UMIIYJIbCHBIX CTA0UIM3aTOPOB B MHTETPAJILHOM UCIIOJI-
HEHUYU, HO NPU MOIBITKE UCHOJIb30BaTh MX KaK CTaOMIM3aTOp
IMKTO(OHA BBIABIAETCS Clenyomuii HegocTaTtok. Ilpu pasHoii
Harpyske MpOoCTble UMITYJIbCHBIE CTAOUIN3aTOPbI MEHSIIOT YaCTOTY
MEePEKII0YECHHUSL.

IIpu 3TOM OHa yacTO Monajzaer B AUANA30H 3BYKOBBIX YaCTOT.
3BYKOBbIE IyJbCALMU IO MUTAHUIO MPOSIBISIOTCA HA 3aIMChl-
BAa€MOM CUTHaje. BbIXOZOM M3 3TOro MOJOXEHUs MOXET Cily-
KUTh TIPUMEHEHUE «4HCTO» IIMPOTHOMMIIYJIBCHOTO CTabuiamn3a-
Topa ¢ pabodell 4acToTOM, JiexXallel Bhlllle Juarna3oHa 3BYKOBBIX
yactoT. IlpencraBienHass cxema Obula pa3paboTaHa aBTOPOM
(BenonanotrkoBeiM B. I'. — npum. ped) MHOTO JeT Ha3az c rops
OT HEOCTYITHOCTU UHTErPAJIbHBIX MMITYJIbCHBIX CTAOMIN3aTOPOB C
TpeOyeMbIMU TTapaMeTPaMH.

B kauecTBe MMKpOCXeMbl YNpaBJI€HUs HMMITYJIbCHBIM CTaOu-
Jan3aTopoM yno6Ho npuMeHuTh caBoeHHbli KMOII D-tpurrep
K561TM2 (puc. 8.1). Onement DD1 BricTynaer B KauecTBe 3a/a-
Io11ero MyJabtuBrOparopa. Yacrora reHepauuu BbIOpaHa OKOJIO
35 kI'u, u oHa ciabo u3MeHsieTcsl TPy U3MEHEHUU HaIlpsDKEeHM S
MUTAHUSI MUKpPOCXeMbl (IIpU M3MEHEHUU HAIpsDKeHUs! B Ipejie-
jgax 3—15 B yacrora reHepaumu u3MeHseTcs He Oosee yeM Ha
3 xI'u). Pesucrop R3 BrioveH s «pa3baiaHCUPOBKI» BBIXOIOB
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Puc. 8. 1. MNpuHumnuansHas cxema LLIVIM ctabunusaropa ass ANKTopoHa

D-tpurrepa. 910 HEOOXOAMMO 17151 CTAOMJIBHOTO 3aIlyCKa CUMMe-
TPUYHOIO MYJIbTUBUOpPATOPA MPU BKJIIOYEHUU MUTAHUS.

Konebanusi mynsTHBUOpaTOpa 3amycKalOT OZHOBUOpATOP,
BbINIOJIHeHHBIW Ha DD1.2. Jlnmna wumnynsca, dopMupyemMoro
OIHOBUOPATOPOM 3aBUCUT OT CKOPOCTH 3apsiga KoHaeHcartopa C3.
Konnencarop C3, B cBOIO 04epeb, 3apsiKaercs yepe3 oopaTHOC-
MereHHbI poToaron ontpoHa DA1. OnTpoH BeICTyIaer B Kaye-
CTBE 2JIeMeHTa OOpaTHOH CBSA3M U 4YaCTH CTaOWJIUTPOHA, 3a4al0-
LIEro BBIXOAHOE HaIpsIXEHUeE.

KioueBast yacte npeobpasoBaTesisi BHIIOJIHEHA MO OOBIYHON
cxeMe. DIIEMEHT, 3aJalolUil BBIXONHOE HAIpsDKEeHUe, SIBJIsIeTCs
COCTaBHBbIM CTAaOMJIMTPOHOM M COCTaBJIEH M3 IIOCJIENI0BaTEIbHO
BKJIIOYEHHOTO COOCTBEHHO CTAOMIUTPOHA (371€Ch 3TO CBETOANOIBI
VD3, VD4 Tonbko moTomy, 4To cTabunutpoH Ha 2,5 B — pen-
KOCTb) ¥ U3Jy4aIOIero CBEeTOAMO/A ONTPOHA.

Ilpu nocTuXeHuu BBIXOIHBIM HAIpPSDKEHUEM BeJIUYMHBI ITPO-
604 nenouku VD3-VD4-u3nyqarean ontpona, GoTOAMON ONTPOHA
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YMEHbILIAET CBOe 00paTHOE COITPOTUBJIEHHE, U 33 CYET 3TOrO yBe-
JMYMBAETCA CKOpPOCTh 3apsaa KonupeHcatopa C3. YMeHbliaeTcs
HIMPUHA HMMITYJIbCOB, (POPMUPYEMBIX OZHOBHOPATOPOM, a POCT
BBIXOJHOTO HampsikeHus: npekpamaercs. Ilpu mepeximodeHnn
onHoBuOparopa KoHzaeHcatop C3 ObICTpO paspsiKaercs 4epes
MPsIMOCMELIEHHBIN (POTOAUOL ONTPOHA.

Pesucrop R4 HeoOxonuM mii orpaHu4eHus AJIUMHBI UMITyJIbCa
OIHOBUOpaTOpa [0 BEJWYMHBL, HEe IpeBbINIAOLIECH nepuonsa
paboTsl 3anaoiero MyasTuBuOparopa. Ilpu TakoM npesbiieHnn
Ha Bbixozie DD1.2 Ha HeKoTOpoe BpeMs NOSIBJISIOTCS Kosle0aHus C
YaCTOTOH BABOE HUXKE YaCTOThbl MyJbTUBUOpaTOpa. DTO HE Hapy-
maet paboThl cTabMIN3aTOPa, HO 3aMeUIseT ero peaklyio Ha yBe-
JMYeHNe Harpy3Ku U IPUBOAUT K BPEMEHHOI paboTe CUIOBOTrO
KJIIOYA Ha 3BYKOBBIX YaCTOTAaX.

Ecmmn knaccudunmpoBaTh HaHHBI mpeodpa3oBaresib MO €ro
NPUHLIAIY PEryJupoBaHus, TO IpPeICTaBIEHHbI Mpeodpa3oBa-
tenb gsiusgerca MMM crabunmusaTopoM ¢ peryJupoBaHUEM IO
V3MEHEHHUIO CKOPOCTH HapacTaHus MWIOO00pa3HOro HanpsiKeHUsl.

IIpu paGote mpeobpazoBarenss ot HampsikeHusi 6onee 15 B
HanpspkeHue nurtaHust Ha Mukpocxemy DD1 HeoOxonuMo noza-
BaThb yepes napamerpudeckuii crabummsarop Ha 6—10 B. Pesucrop
R8 Ha BrIXO#E peoOpasoBaTesiss HEOOXOMUM ISl 3aIaHUST MUHU-
MaJIbHOTO TOKA Harpy3ku npeobpasosareJs. Tak Kak cxema sBJs-
ercst «uucTbiM» [IIMMoM, Ha cuI0BOM KJltoue Aaxe 0e3 Harpy3ku
MIPUCYTCTBYIOT OTKPbIBAIOIINE UMITYJIbChl. MUHUMaIbHAS ITUPUHA
MMITYJICOB CHJIOBOTO KJIIOYA B OCHOBHOM 3aBMCHUT OT KJIIOYEBBIX
napaMeTpoB IpPUMEHEHHbIX TpaH3ucTopoB. Ilpu otcyrcTBUM
Harpy3ku Ha BbIXOZe IIpeoOpas3oBaresisi €IMHCTBEHHOH LIeMblo,
yepes3 KOTOPYIO MPoiifeT BBIXOMHOM TOK IpeoOpa3osares, OyaeT
cocTaBHOU cTabunTpoH. Ilpu npuMeHeHun «MelIeHHbIX» TPaH-
3UCTOPOB 3TO MOXET BBIBECTU CTAOMIMTPOH U3 CTPOsi (B MEpBYIO
oudepe/ib U3J1y4alollnii CBeTOAMO], ONITPOHA).

VKazaHHBIIf Ha cxeMe ONTPOH MMeeT HEBBICOKYIO Meperpy3oy-
HYIO CIIOCOOHOCTbB, U, CKOpee BCero, ceiiuac MOXXHO HaiTu Oosee
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NpWIAYHBIE AMOAHBbIE onTomnapbl. ONHAKO ONTPOH, UMEIOUIUiA
ropaszo Oonee Boicokue napamerpsl, yeM AO101, MoXHO Jerko
MOJIyYUTh, €CJIM CTSHYTb HENPO3PAYHOU TEPMOYCaLOUYHOU TpPYyO-
KOl MpHCTaBieHHble «IMLOM K Juiy» UK-usnyvatommuii cBeto-
nuon u ¢portoauon, Hanpumep, AJl145 u @ L1263 unu nogoOHbIE.

BmecTo yka3aHHBIX TPAaH3MCTOPOB MOXHO NPUMEHWUTb ApY-
rMe, ¢ XOpOLIMMU KJIIOYEBBIMU MapaMeTpaMu. OTO YBEJIUYUT
KIIJI ycrpotictBa. Juon VDS ¢ ycnexoM MOXHO 3aMEHUTb AMO-
noM lortku. MHayktrBHOCTE L1 moikHa OBITH BBIMOJIHEHA Ha
He3aMKHYTOM (epputoBoM cepreuyHuke. Hanpumep, Ha Gpone-
BOM cepaeydHuke tTuna Cb ¢ KapTOHHOI MPOKJIAAKON B LIEHTPasb-
HoIl yactu. Mukpocxema DD1 moxer 6piTh Tuna K564TM2, ato
YMEHBILIUT pasMepbl YCTPOICTBA.

Konnencaropsr C4, C5 xenareabHo nmpuMmeHuTh Tuna K-52
WM NoJ00HbIe, XOpoLIo paboTarouie B UMIYJIbCHBIX Lersix. [1pu
3ame”e VD3, VD4 craGmimTpoHOM C HamnpsKeHUeM cTabuinsa-
unn U, BBIXOIHOE HarpsikeHue npeobpazoBaresisi OyaeT paBHO
U, +1 B (1 B— nanenne na UK uznyuarene onrpona). JlaHHbIi
npeobpas3oBaresib He OOUTCS KOPOTKOTO 3aMBbIKAHUS HA BBIXOZE,
IIpY KeJJaHUM MOXeT ObIThb JIErKO Npeobpa3oBaH B Ipeodpa3oBa-
TeJIb C TaJIbBAHUYECKOM Pa3BA3KOM.

8.2. OneKTpPOoHHbIN NpeaoxpaHnTenb
OT Nnepepa3pana 6artapeu akKyMyJiIaTOPOB

COBpeMeHHI)Ie HUKEJIb-METAJITAPATHBIC 1 CBUHIIOBbIE aKKYMY-
JIATOPBI I10 JIEKTPUYECKUM [TapaMeTpaM He YCTYIAKoT, a 3a4acTyio
MIPEBOCXOAAT NapaMeTpbl ONHOPa3oBbIX Oarapeil. Ho ux npume-
HEHUe cepxKuBaercs 0ojee BBICOKOH LIEHOM, KOTOpasi OKyIaeTcs
TOJIBKO ITpU 10CTATOYHO JOJTOU >KU3HU AKKYMYJIATOPOB.

Bosbie Bcero Xu3Hb akKKyMyJATOPHON OaTaped COKpallaer
ee nepepaspsn. JlocTaTOUHO OIUH pa3 MO3BOJIUTb aKKYMYJISATOPY
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paspsautbes 10 «0», Kak ero yxe MoxHO BblOpackiBaTh. Ho no
CHX TOp ellle MHOXECTBO JIEKTPOHHBIX YCTPOUCTB HE UMEIOT CXeM
KOHTPOJISl MWUTaHUS, INEepeKaablBas 3TOT KOHTPOJIb Ha ILIEYU
MOJIb30BATEJIs.

HecnoxHblii 271eKTpOHHBII NpeloXpaHUuTeNb OT Mepepas3psaa
aKKymyasaTopHoii Oatapen 12 B (puc. 8.2) nmpenHasHavyeH st
pa3MelIeHus] ero B FOTOBBIX YCTPOMCTBAX, HE UMEIOIINX (PYHKIINK
KOHTPOJISI TUTAHUS.

YerpoiicTBO MMeeT O4YeHb MajieHbKUe pasMepbl, IIpU pas3ps-
>KEHHOM aKKyMYJISITOpPE y HEro OTCYTCTBYeT NOTpeOseHHe TOKa.
Cxema ycrpoiicTBa mpeicTasisieT co0O0i ABYXTPAaH3UCTOPHBIN
tpurrep IlImurTa, HanpsxeHue nopora cpadbaTelBaHUsI KOTOPOTrO
onpenenser crabunutpon VD1, a HanpskeHre mopora OTITycKa-
HUs1 — cTabuiutpoH VD2.

IIpenoxpanurenb BKJIIOYAaeT HArpy3Ky IpU HaIpsKEHUU
akKKymyJsitopa He MeHee 11,5 B u BeIK/IIOYaeT npu HampsKeHUU
akkymyJssitopa 9,5 B. To ectb, 4ToOBI ITpe1OXpaHUTEb Pa3peLn
BKJIIOUEHUE HATPY3KU, AKKYMYJIATOP JOJIKEH OBbITh XOTs Obl HaIo-
JIOBUHY 3apsiXKeH.

GB1 VT
12B
I_||, _Il . KT816 XT1
! K HATPY3KE
VD1 VD2
Ricso oo [R5 K kcisz

1%

VT2
KT3102

C1 R2
1000 I 47k

Puc. 8.2. lNpuHunnuaabHas cxema rnpeaoxpaHnTesis
oT nepepaspsaa akkKymynsiTopoB
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Cxema paccunTaHa Ha MaKCMMAaJIbHBbIN TOK Harpysku a0 150 MA.
IIpu ero ymeHblIeHMM MOXHO MPONOPLUOHAIBHO YBEJIUYUTh
BeJMYMHY pe3ucropa RS niag mnoBellieHUSI 3KOHOMUYHOCTU
YCTpOIiCTBa, NPU YBEJIUYEHUU MAKCUMMAJbHOIO TOKAa — IPOIOP-
LMOHAJIBHO yMeHbLUTh. Tpansucropsl VT1, VT2 xenarenbHO
MIPUMEHSATD C BO3MOXHO O0oIbIIMMY KO3 GULIMEHTaMU YCUIIEHUS
(XoporIo MmoaxomsT aHaJOrMyHble MMMOpTHbIE). Iloporn BKIIO-
YEHMs ¥ BBIKJIIOYEHUS MPEIOXPAaHUTEs MOXKHO M3MEHSTh, IPH-
MeHsIsl CTaOMJIMTPOHBI C APYIMM HaIpsiKeHUeM CTaOuIu3aluy,
TaKMM 00pa3oM, YCTPOMICTBO MOXHO MEpPeCTPOUTb Ha paboTy C
aKKyMyJIsITOpHOI1 6arapeeii (6 B).

8.3. AKOHOMUMYHbI MOHWXAIOLLUNA
cTabunusartop

IIpr orpoMHBIX BO3MOXHOCTSIX BbIOOpa Cpeid Clelualnu3u-
POBAHHBIX MMIIOPTHBIX KOMIIOHEHTOB pa3paboTYMKaMM Bce elle
UCIOJIb3YIOTCSI CXeMBbl Ha JMCKPETHBIX 3JIeMEHTax, eciu Tpedyercst
MOJIyYUTh OYEHb BBICOKME XapaKTePUCTUKU YCTPOICTBA UM YIO-
BJIETBOPUTb OCOOBIM TEXHMUYECKMM TpeboBaHusiM. MHTepecHas
cxema (puc. 8.3) TakxkKe HCIONb3yeT HETUIIMYHOE BKJIOYEHHE
ONTPOHA B Lienu o0paTHOH cBsi3u [26].

YerpoiictBo mpexcraBisieT coO00i MOHMXAOIMUI Mpeodpaszo-
BaTeJIb C MOCJIEA0BATEIbHO BKJIIOUYEHHBIMY UMITYJIbCHBIM U JINHEH-
HBIM cTabuIM3aTopaMu, NpuyeM JUHEHHbI cTabuan3aTop uepes
aJ1eMeHT 00paTHOi cBsi3u Ha ontpoHe DA?2 ynpasisier paboroit
HMMITYJIbCHOTO mTpeo0pazoBaTesi.

Ilpu nogaye HampsoKeHUsl MUTAHKMST HA BBIXOJE OINEpalOH-
Horo ycunuresnss DA2 nosBisercs HanpspKeHre HU3KOTO yPOBHS
13-32 MPUCYTCTBUS Ha MHBeprupylouieMm sxoge OV Oosee BbICO-
KOT'O YPOBHSI OTHOCUTEIbHO HEMHBEPTUPYIOLIETO BXO/A, 3a1aBae-
MOTO0 NaZieHueM HarpskeHusl Ha auone VD2,
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HanpsixeHre HU3KOro ypoBHSI OTKPbIBA€T MMITYJIbCHBIN KJIIOY
VT1, VT2. Yepes punprp L1, C2 HanpsxeHne NUTaHUSA MOCTY-
naer Ha JiMHelHblli crabunmusatop DA3. Ilycts nmHeliHbIi cTa-
Ounm3aTop mperaer B peXuM CTaOWIM3alny HaAMNpsSKeHWs, a
pasHULA HANPSKEHWI MEXIy ero BXOJOM M BBIXOIOM IPEBBICUT
najeHue HanpsbkeHus Ha uenoudke VD3 u ceeroauozne onrpoHa
DAZ2. Torga Ha HemnBeptupyowmuii xox OV nocrynur Hamps-
>KeHMe BBICOKOTO YPOBHSI, 1 uMMyJbcHbI Koy VT'1, VT2 3akpo-
ercs. Ilpu ymeHblneHun HanpsikeHusi Ha Bxome DA3 npouecc
MOBTOPUTCS, popMupysl paboTy UMITyJIbCHOTO IpeoOdpa3oBaTesl.

YerpoiictBo 06s1azaeT MajIbIMU IMyJIbCALIASIMU BBIXOJHOTO HAIIPSI-
JKeHUs1, CBOMCTBEHHBIMU JIMHEHHBIM CTaOWIM3aTOpaM, U BBICOKUM
KII/I npucymyM UMITyJIbCHBIM IpeoOpasoBatesiaM. i nonyyeHus
MakcumaiabHoro KITJ B kauectBe muoma VD1 XenaTeabHO B3STh
quon Ilotku, MUKpocxeMy JMHelHoro crabuimsaropa DA3 nome-
HSTb Ha CTa0WIM3ATOp C MaJbIM MAJE€HMEM HalpsDKeHUsl <«BXOI-
BbIXO» (Haripumep, L'T1083), onHOBpeMeHHO 3aMeHUB 3eJIeHblii CBe-
topuon, VD3 Ha BeINPSMUTENIBHBIN U0, B IPSIMOM BKJTIOYEHUU.

L1 DA3
+Unnt<=30B 1MlH LM317 +UBbIx.cTab
: ? o9 IN OouT ;
C1 i VD1 icz RS ADJ ica
10MKI KO213 I1OMK 470 I10MK
b
R3 VD3 R10
10K @Z$An3075 240
[] R9
DA2 -
1« AOT128 A 47K
R4 R5
™ ™
R6
10k
7
DA1 2
R7
Ks74yal oo e
Ka522

Puc. 8.3. MNpuHunnvanbHas cxema BbICOKO3®GdeKTUBHOro npeobpasoBaresisi
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CXEMbI
ANg SALLINTbI ABTOMOBUNA

Kasxoomy asmoeénadenvuy 6axuo sauumums
CBOI0 «OBUKUMOCIb» UL «HKELE3HO20 KOHA»
0N NOCIMOPOHHUX NOCARAIMENbCING.

IIpueedenvr necnoxKHble YCmpoTicmea 0 3auumol
aemMomoOUNsL U KOHMPOJIA €20 MEXHUYECKO20 COCMOANUA.
Cxembl mo2ym 0bimb coOparbl 3a 00UH éeuep.

OHu npuHecym MHO20 NOJb3bL NPU 6E30NACHOT
IKCNIYaAmayuu agmomoOous.
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9.1. 3ddbeKkTnBHOE NPOTUBOYrOHHOE
ycTpoucTBo Ha Taumepe KP1006BU1

CoxpaHeHne aBTOMOOWJISI OT yroHa — HacylllHas Ipobjema
mo0oro aBToBiajebla B 11000 crpane. [ToaToMy mis pelenus
9TOH 3alauu UMEETCSl OYeHb 0OJIbIIOE KOJNYECTBO KOHCTPYKLIMA
KaK CaMOJEJIbHBIX, TAK 1 KOMMEPUYECKUX, TPU3BAHHBIX COXPAHUTb
aBTOMOOMJIb OT yrOHa, a Biajejbla OT OecrokoiictBa. B 3Toi
obsactu Moxxof K mpobsieMe Takxe ropasfio BaxHee, yeM cama
MPUHLUIINAIBHAS CXeMa OXPAHHOIO YCTPOICTBA.

IIpoMbiluleHHBIE  KOMMEpYeCKHe YCTPOMCTBA  HAaJEeXHBHI,
YIOOHBI M AOCTYyNHBbI Mo LeHe. OnHaKo, KaKk MpaBUiIo, UX ycTa-
HOBKOI 3aHMMAIOTCS CllelMaln3upoBaHHble MacTtepckue. M kak
Obl HU OBLI BBICOK YPOBEHb UX pabOThI, YCTAHOBKA OJOKOB CHI-
HaJIM3aLMN TPOU3BOIUTCS MO OJHOM M3 TUIOBBIX CXeM Ul KaX-
Joro Buaa apromobuieii. M 6iarogapst 10BOJIBHO pa3BeTBIEHHON
ceTu MOJKJIOYeHuil 010K, yrpasisoluil curnanusanueii B 99 %
pacrioylaraercs moj NpuOOPHOM MaHeblo. 3JIOYMbIIUIEHHUKAM
JIOCTaTOYHO YCTAaHOBUTb CUTHAJIM3ALIMAIO HA CBOW aBTOMOOWIb U
U3Y4UTb ee ciabble MecTa.

Cuia NpoCThIX CaMOJENIbHBIX TPOTUBOYTOHHBIX YCTPOICTB B UX
3KCKJIIO3UBHOCTU. JIOBOJILHO TPYIHO IpeayranaTb, KakuMm oOpa-
30M 3TO CaMOeJIbHOE YCTPOICTBO OyleT AeiCTBOBAaTh, ITie OHO
YCTAHOBJIEHO U Kak yrpasisercsl. Huxe npezacrasieHa mpocTast
cxeMa IPOTUBOYTOHHOI'O YCTPOMCTBA, KOTOPOE MOXHO I'MOKO pas-
MECTUTb B KAKOM-HUOYb YKPOMHOM YTOJIKE aBTOMOOWJISL, a TAKXe
COBMEIIATh C TPOMBIIIJIEHHON CUTHAIN3ALIAEH.

Yerpoiictso (pue. 9.1) npexcrasisier co6oit RS-tpurrep Ha
ocHoBe uHrerpaibHoro taiimepa KP1006BH1. B kauectse cur-
HaJIbHOTO U MWTAIOIIEro HampsiKeHus ucroabsyer +12 B, moss-
JIsIo1eecs MpU BKJIIOYEHUH 3aMKa 3aXKUTaHWsI WK «MACChl» aKKYy-
mynaropa. Ha pasHbix aBromo0mwiax 31 12 B MoryT nosiBisAtbes
BO MHOTUX Pa3JIMYHBIX MECTaxX, 4YTO JAeT MPOCTOP AJIs UMIIPOBU3aA-
LMY [IPY OIKJIIOYEHUH YCTPOICTBa.
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Puc. 9. 1. lNpuHunnuanbHas cxema
8 PEKTUBHOrO NPOTUBOYrOHHOrO YCTPOUCTBA

CHsTHE yCTPOICTBA C OXPaHbI IPOU3BOAMUTCS MPUKJIAIbIBAHUEM
MUHUATIOPDHOTO MarHWTa K MAarHUTOYIPAaBJIAEMOMY KOHTAKTy
SA1 (oT0 Takxke MOXeT OBbIThb IMPOCTO MMKPOKHOIIKA WM Jaxe
oOpaTHocMenleHHbli nHdpakpacHbiil poronuon ¢ UK dunsrpom
yripasisiemblii MUKpoUK-bonapukom).

CHaTe C OXpaHbl MOXHO IIPOU3BECTU TOJBKO B IEpPBYIO
cekyHay (Bpems 3aBucut ot BeanuuH R1, C1) nocne nosiBiaeHus
nuranusd. Ilocaenyomuye MaHUIYIAUMU ¢ KHOTIKOW yIIpaBJIeHUs
WM NIOAXOMAIMMHY K Heli ITPOBOJAMH yCIieXa He IIPUHECYT.

RS-tpurrep ycranasiuBaercs B IIOJOXEHUE «BKJIIOYEH» IpU
[epBOHAYAJIbHOM MOSIBJIEHMM HU3KOTO YPOBHS Ha BbiBOAE 2 DAL
6naronapst pesucropy R2 u kongencaropy C2. IlonoxurensHoe
HanpspkeHue Ha Beixoge 3 DAL Bkmouaer pene K1 B pexum
OXpaHbI U yepe3 pe3ucrop R1 HaumHaeT 3apskaTb KOHIEHCATOP
C1. Iloka HanpsixeHue Ha KoHaeHcatope Cl He MOOHSIIOCH 1O
ypOBHs OTKpbIBaHus TpaHsucropa VT1, RS-tpurrep eme moxHO
cOpocuTh KHOIKOM yrpasieHus SAl.

Ho kak Tonsko VT1 oTkpsuics, Ha Bxone 2 (KOTOpBIA MMeeT
Oosiee BBICOKMIi IPUOPUTET, YeM BBIBOJ 6) yCTaHABIUBAETCS] HU3-
KWl ypoBeHb, 3arnpemanmuii copoc tpurrepa. MameHuTs cocro-
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sSHUE TaliMepa B 3TOM Cllydae MOXHO TOJIbKO TOCJ€ CHSTHSL U
MOBTOPHOM 1101a4X NTUTAHUS HAa HEro.

Hanpsxenue Ha Taiimep mnopaercs 4epe3 MOCIeN0OBaTENb-
Hbeiii aunox VD1. binarogapsi BKIIOUEHHOMY MapaijieibHO MHUTa-
HUIO JIEKTPOJIUTUYECKOMY KOHIeHcaTopy Ooubioil emkoctu C4,
TaliMep MMeeT HEeCKOJbKO CEeKYyHJ 3allUTHOro MHTepBaja Iocie
BBIKJTIOYEHUs nuTaHus. B kadectse pese K1 MOXHO NpUMEHUTH
pesie ¢ pabounM HampstkeHueM 9 B v TokoM yepe3 0OMOTKY He
6onee 100 MA. Konraktel K1.1 n K1.2 pene K1 M0OXHO BKJIIOUNTB
Ha OJIOKMpOBaHUE WINA Pa3pbiB JIOOBIX Lienel 31eKTPONUTAHUs
aBTOMOOWJISI Wi (1) Ha BKJIIOYEHNE CUPEHBI.

9.2. CBeTOoaMnoaHbIN cTPpOOOCKON-TaxoMeTp
Ha ABYX TaMepax

C aBTO0E30MacCHOCThIO TECHBIM 00Pa30M CBsI3aHA UCITPABHOCTh
aBTOMOOWJISI, MpaBUbHAsI HACTPOKa ero y3J0OB W arperaTos.
OnHuM U3 mapaMeTpoB ABUraTesst KapoIopaTopHOro aBTOMOOWIIS,
TpeOyIomux 0co00 TOHKOIN HAaCTPOMKH, SIBJISIETCS] YTOJ Orepexe-
HUs 3aXuranus. [{1s1 HanIsIAHOM M TOYHOM ero HaCTPOUKH OOBIYHO
MCHOJIb3YIOT CTPOOOCKOTI.

Crpo6ocKomnbl, BBIIOJHEHHbIE HAa UMIIYJbCHBIX JIaMIIax-
BCMBIIIKAX, TPOMO3/IKM ¥ OBOJBHO JOPOTH, IIO3TOMY C IOSIBJIE-
HUEM JOCTYITHBIX YJIBTPAasiPKUX CBETOIMOIOB CTaJIO JOTMYHBIM MX
TMosIBJIeHUE B KOHCTPYKLIMSIX aBTOCTPOOOCKOIIOB.

Ilpu camocTosiTeIbBHOM M3rOTOBJIEHUU CTpobockon (puc. 9.2)
Oyner croutb He nopoxe S0 pybseit. OTHOBPEMEHHO OH SIBJISIETCS
TaxoMeTpoM. sl MpOCTOTHI UCIIOJHEHUsI OH TMOAKIIOYaeTcsl He
K BBICOKOBOJITHOMY CBEYHOMY ITPOBOAY, @ K BBIXOIY IpepbIBa-
Tesist aBToMoOmIs. Takoe MOAK/II0YeHne HeCKOJIbKO pa3Ma3blBaeT
METKY, HO YIpOIaeT BXOAHYIO 4acTb YCTpOICTBa, n30aBisieT OT
He0OXOIMMOCTH MOAKIIOYATHCS K BHICOKOBOJIBTHBIM LICTISIM.
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Puc. 9.2. lNpuHumnnuanbHas cxema cTpobockona-TaxomMmerpa

BxoaHas yacte cTpobockona MoOXeT MOAKIIYaThCsl KaK KOH-
TaKTHOMY «KJIACCHYECKOMY» TpepbiBatemo (kiemma XT2), Tak
u K npepsiBateqio Xomia (kiremma XT1), dasa ummnyabcoB Ha
KOTOPOM MHBEPCHAS M0 CPABHEHMIO C «KJIACCUYECKUM» IIPEepPbIBa-
tesieM. I1o Havyasy Kax a0 UCKpBI B IBUraTesie OMHOBUOpaTOp Ha
tatimepe DA1 dbopmupyet umnyiibe nautenbHocTbio 0,2 Mc, 3aXKu-
rajouuii ceeronuonsl VD5—VD7.

Ha «kyaccuueckoM» mpepeiBatesie ¢ Ha4aJloM UCKpPbI 00pasy-
eTCsl CUHYCOUAAJIbHAs MOCJIeI0BaTeIbHOCT CMAJAIOMIUX UMITYJIb-
COB C HavajbHOH aMrutuTynoi okoso 300 B. UToObl 3T UMITYJIbCHI
HE BbI3bIBAJIM JIOXKHBIX [epe3anyckoB CTpoOOCKOIa BTOPOW OIHO-
BUOpaTop Ha TaiiMepe DA2 OIHOBpPEMEHHO C 3aIllyCKOM IepBOro
dbopmupyeT 3alUTHBIA MPOMEXYTOK JUTUTEIBHOCTBIO 5 Mc. Ha atn
5 Mc OT HayaJla MCKphbI Ilepe3anyck cTpobocKora 3a010KMpOBaH.

IIpu moboit yacrote npepsiBaresss Ha Bbixone DA2 dbopmu-
PYIOTCSI UMITYJIBCBI TIOCTOSIHHOH JTMTENbHOCTH (TaKXe Kak M Ha
Beixonie DA1, Ho 6onee mmpokue). Ecim ux crabunmnsuposats 1o
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aMILIUTyle ¥ IPOUHTErpUpOBaTh, TO IMOJYYUTCS KJIacCHMYecKas
cXeMa aHaJIOr0BOr0 YacTOTOMepa.

ITapamerpuueckuii crabwmmsarop RY9, VD4 ycranasmusaer
MOCTOSIHHYIO aMILIUTYAy MMITyJIbCcOB. Yepes CrIakuBaloLIyIo
uHrerpupytomyo nenodky R11, C7 mnopkiodeH CTpeJodHbIN
uzMeputenbHblil npudop PA1. CtabunmusupoBaTh UTaHUE Talime-
poB DA1, DA2 HeT HEe0OXOAMMOCTH, TaK KaK JJIUTEJbHOCTb chop-
MHUPOBaHHBIX UMW UMIIYJbCOB JOCTaTOYHO CTaOWJIbHA MPU U3Me-
HeHUM nuTaouiero Hanpsekenus ot 10 no 15 B.

Ceerootrnaua naxe yabTpaspKUX CBETOAUONOB HUXE, YeM Yy
JIaMIIbI-BCIIBIIIKY, [TO3TOMY IPU M3MEPEHUsX yIJIa ONepPeXeHUs
Ha MeTKy IIKKMBAa KOJIEHYAaTOro Baja KeJaTeJbHO XOTs Obl Iia-
CTUJIMHOM MPUKJIEUTb IMOJOCKY aTioMUHUEBON Goabru 3—4 MM
mpuHoi U 10—20 MM anmnoi. Crpenounsiii npubop PA1 ana-
JIOTOBOTO TaxOMeTpa MOXHO MPOrpagyupoBaTh, 0aBasl Ha BXOJ
crpobockomna ummynbesl yactoroir 20—200 T (cooTBercTByer
600—6000 obopoTaM Ajsl 4eTbIPEeXLWJIMHIPOBOIO IBUraTessl) C
U3MEpUTEJILHOTO reHepaTopa.

IlnpyHa noacBe4YMBaONIEro UMITYJIbCa CTPOOOCKONA BEIOpaHa
JmTeabHocThio 0,2 Mc. DTa BeIMYMHA COOTBETCTBYET JIJIUTEIbHO-
CTU MIMITYJIbCA JIAMIIBI-BCIBIIKY. [IJ151 yBeIMueHus SpKOCTU METKU
HIMPUHY UMITYJIbCA MOXHO YBEJIMYUTh BIBOE, IPUMEHUB PE3UCTOP
R6 Benmuunoit 3,9 kOm. Ho B 3TOM ciy4yae yBenu4uTcst «pa3ma-
3bIBaHME» METKM Ha 00JbIINX 000pOTax ABUraTeJsl.

Konctpykuus ycTpoiicTBa Mo3BOJISI€T BBIIOJIHUTH €ro IOCTO-
SITHHO pa3MellleHHbIM Ha aBToMoOue. Y B 100011 MOMEHT, TOMUMO
KOHTPOJISI 4aCTOTBI BpallleHUs1 KOJeHBaa, MOXHO MPOKOHTPOJIH-
POBAaThb BEJIMYMHY ONEepPEeXEeHUs] 3aKUTaHUSI.



Maa 9. Cxembl 415 3aLLMTbl aBBTOMOOUIA 245

9.3. laTunk Bubpauum
AJ1s1 OXPaHHOro yCTpomcTBea

OcCHOBOIi 1aT4MKa CIy>XUT MbE303MEMEHT OT 3BYKOM3JIydaTes
311-2, 3I1-4 umu 3I1-5. O6muii Bux naTumka (1 BUI cOOKy) MoKas3aH
Ha puc. 9.3. [Ibe3021eMeHT 2 01HOH 13 O0KJIaNOK NPUMIAsH K (HOJIb-
TMPOBAHHOM IJIoNIaIKe NevatHoii riatel 1. K BepxHeii o pucyHKy
OOKJIaJKe Nbe303JeMeHTa 2 NMPUIAMBAIOT CTOMKY 4, COTHYTYIO B
Buzie OykBbl «JI» M3 ynpyroil crajpHON MPOBOJOKU AMAMETPOM
0,5 mm. Bun Ha croiiky 4 no crpesike A Tak e 1okas3aH Ha puc. 9.3.
Jlams! ¥ ce/UIOBMHY CTOMKYU HY>XXKHO 3apaHee OOJyInTb.

KoHcosb 3 BbIrMOaloT 13 Takoii ke MpOBOJIOKU U HaIeXKHO yKpe-
IUISIIOT Ha OTHOM U3 ee KOHLOB rpy3 5 maccoit 10—15 r u3 cBuHua
wnu Kycka npunost. [Tocie 3Toro KoHCo/Ib IPUNAaNBAKOT OAHUM KOH-
1I0M K IIaTe, a TPUMEPHO CepeIMHON — K CeVIOBUHE CTOMKY 4.

Bo nsbexaHue oTpbiBa BepxXHeil 0OKJIaIKK OT Mbe303JeMeHTa
repe nNpunaikoi KOHCOJIM ee cIerka u3rudaroT Tak, 4ToObl Ioce
YCTaHOBKM Ha MECTO OHA CO3[aBaJla Ha Mbe303JIEMEHTe U30bITOY-
HOe IpuXXuMamouiee yrnpyroe ycunue. Pasmepel neraneil narumka
HEeNPUHLUINAJIBHBL, [103TOMY Ha puc. 9.3 oHu He naHbl. [lasaTte
HEO0OXOIMMO JIETKOIUIABKUM IPUIIOEM.

e e Y
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Puc. 9.3. [latunk Bnbpaumm 47151 0OXPaHHOro ycTporicTea
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BriBomamu natymka ciayxar ¢ojabropas IUIOIIAAKa, K KOTOPOi
NpUNasiH MbEe303JIEMEHT, U BIIASIHHOE B IUIATy OCHOBAaHUE KOH-
comu. Ilnaty ykpemisioT Ha NMOBEPXHOCTH, BUOPALMIO KOTOPOIA
HAJJIEXUT KOHTPoIMpoBaTh. [Ipn MexaHnyeckom KojaebaHum 3Toi
MOBEPXHOCTHU Ha BbIBOAAX NAaTYMKA BO3HMKAET HECKOJIBKO CIa0bIX
UMITYJIbCOB IJIUTEIbHOCTBIO 3—15 Mc.

JU1st TOro 4To0bl YCUIUTh 3TH UMITYJIBCBI U IIPUAATh UM (opmy,
HEOOXOooMMYIO Ul JajbHeiieil oOpabOTKM, CUrHaja C AaT4vKa
NOJAIOT Ha BXoJ, ycunutess-popmuposaress. OnepauoHHbIi ycu-
quresb DA1 paboTaer B pexnMe MAaKCMMAJIbHOTO YCHJIEHUS, & TPAH-
suctop VT1 — B pexxume nepexkmovenuii. lnon VD1 ysennunBaer
CBOMM HarpsDKEHUeM OTCEYKU 30HY HEYyBCTBUTEIbHOCTU TPAH3U-
cropa. OV BMecTe ¢ IMOIOM M TPAH3UCTOPOM OOpa3yloT KoMIiapa-
TOP HAIPSLKEHUS, OTIMYAIOLINICS MaJIbIM SHEPronoTpetieHreM.

ITopor cpabaTeiBaHMsI KOMIIAPAaTOpPa YCTAHABIMBAIOT MOACTPO-
eynbIM pesuctropoM R2. Ecam aMmrmryna oTpuuaTesbHOM MOJy-
BOJIHbl CUT'HaJIa JaTYMKa MeHee HaIpsikeHus Ha pesucrope R2,
tpaH3uctop VT1 ocraercs 3aKpbITBIM, @ BBIXOIHOE HaIpsiKeHUe
paBHbIM HyJ0. MexaHu4yeckoe BO30yXKIeHUEe NaT4yhKa IPUBO-
IUT K TOSIBJIEHUIO HA BbIXOHEe (OPMHUPOBATENSI HECKOJIbKUX IIps-
MOYTOJIbHBIX UMITYJIbCOB JUIMUTEIBLHOCTBIO 3—15 MC 110 aMIuuryae,
MIPUTOIHBIX JJIS UCIIOJIb30BAaHUS B JIOOOW CUTHAJIM3alMU BBIIOJ-
HeHHoi Ha Mukpocxemax KMOIT.

Kaxk nokasbiBaeT OINBbIT, JaTYMK IIPAKTUYECKU HE pearupyer Ha
aKyCTUYECKUE CUTHAJIBI, PACIIPOCTPaHSIOLIECs] B BO3IYIIHOA cpefe.
YUyBCTBUTENIbHBIN, TIPEXIE BCETO K HOPMAJIBHOW COCTaBJISIOIIEH
BUOpaLuii, OH JOBOJILHO XOPOILIO BOCIPMHUMAET U BO3MYILEHUS,
JieXallye B IUIOCKOCTH IMbe303JIEMEHTA, — OYEBUIHO BCIEICTBUE
BO3HMKHOBEHMSI PEaKLIMU B TOUKaX KperuieHus cToiku. Takum obpa-
30M, IaTYMK pearupyeTr Ha BUOpaLuK POU3BOJILHON OPUEHTALIUM.

Tok, norpebJsieMblii ycunureneM-GopMUPOBATETIEM B peXUME
OXWUJaHUs [IPU HAaNIpsKeHUU nutanus 9 B, He npesbliaer 18 MKA,
npu 5 B— 10 MxA. IlonHoe onucaHue METOOUKUA U3rOTOBJICHUS
ycTporicTBa NpuBoauTCA B [7].



MNMABA 10

OB30P PECYPCOB
CETU UHTEPHET

Cecodns 6 cemu Unmepnem
MOKHO HAllmu nPaKmu4ecKu ce.
Ima enasa nomosxkem npaguIbHO OPeAKU308aMb NOUCK,
UmoobbL 6bICMpPo HALlMU CPedl MbLCAY CCbLIOK
HeoOxo0uMmyo UHGOpMayuio.
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10.1. Kak nuckartb B UHTEpPHETE,
YTOObI HANTKN

bnaronapsa obmenoctynHoctu cetu MHTepHeT B Hacrosuiee
BpeMsI CHSTBI OOJIBIIMHCTBO MPOo0JIeM IOCTyIa K TEXHUYECKOH, a
Takxe o001 npyroit nHpopmaunu. OngHako paboTa ¢ pecypcamu
BCEMUPHOW CETU KOPEHHBIM 00pa3oM OTJIMYAETCs OT UCMOIb30Ba-
HUSI KHUXKHBIX MICTOYHUKOB U TpeOyeT CBOUX HABBIKOB U MHCTPY-
MEHTOB, a TAKXe Be3eHUsl.

OrpoMHBIM IUTIOCOM SIBJISIETCSI HAJM4ue pa3HOOOpa3HbIX MOKC-
KOBBIX CHCTeM Kak oOmieil HanpasieHHocTH (Google, Yandex u
Ipyrue), Tak ¥ MOPTaJoB, apXUBOB, MIOMCKOBBIX MAIIMH CIIela-
JU3UPYIOLINXCS HA CXeMOTEXHUKE U JIeKTpOHUKe (wWww.rlocman.
com.ru, www.alldatasheet.com, www.radiofan.ru, www.allshemes.
com, www.datasheetarchive.com u 1. 11.). baromaps Takoii mox-
JIepKKe HaxoXIeHue HeoOXoouMoil MH@opMaluu Kaxercs
BOIIPOCOM IISITU MUHYT.

Ho 1yt ectb cBom noasonubie KamHU. [TomynsipHOCTE pecypcea y
MOUCKOBOM CUCTEMBI COBCEM HE O3HAYAET, YTO TaM MMEETCs IOIHAS
Y IOCTYIHASI 1151 O3HAKOMJIEHUsI U UCTIO/Ib30BaHus MH(popmaLus. B
OOJIBIIMHCTBE C1y4aeB 3TO MOXET TOBOPUTH O TPaMOTHOM IOJIUTUKE
BJIaJesIblLia caiiTa B I1aHe o(popMIIeHHs], Ha KOTOPOE KJIIOIOT ITOUC-
KOBble MaluHbl. ¥l Ha HUYEro He MOJO3pPEeBAIOLIETrO, XaXIyIIero
3HaHUIi oceTuTes1 OOPYLIMTCS JJABUHA HEHYXXHOM peKJIaMBbl.

B cBsa3u ¢ cymectBytomuM xaocom MHTEpHET Bee ele ocraeTcst
HEHUCCIeOBAHHBIM M 3araJloYHbIM MECTOM, Il Yepe3 HECKOJIbKO
CCBLIOK C caiiTa Ha CaiiT MOXHO MOMNAacTb HAa 0a3uC OECIIaTHOU U
MOJIHOM MHGbOpMaLK (MPOrpaMMHOrO obecrieueHus, cxeMm, cripa-
BOYHHKOB).

He crout npocto coxpaHATh CCHUIKY Ha HalileHHble 0OraTCTBa.
beclieHHBIll 0a3uc MOXeT 4Yepe3 HEeNpONOKUTEIbHOE BpeMsi
TaKXe 3aralo4yHo UCYE3HYTh, KaK U nogsuics. Iloaromy Bee akc-
KJIIO3UBHOE, HUTZIe HE BCTPEYEHHOE, TO YTO BbI TAK JOJIIO UCKAJIH,
JOJIKHO OBITh TYT XK€ CKOIMMPOBAHO U COXPAHEHO.
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Ewme onnoii cnenuduyHOi OCOOEHHOCTBIO BCEMHMPHOM CeTH
ABJIIETCSl TO, 4TO MH(pOpPMaLUsa TaMm pasMmelleHa Oojee 4eM B
90% cnyyaeB He TeMu JIOAbMH, KOTOpble ee co3famu. [loatomy
3a4acTyl0 NPUHLMIKAIbHBIE CXEMBI, CIIPABOYHbBIE NAaHHbIE, KOH-
CTPYKLIMM HE MMEIOT BHSITHOTO OMMCAHUS (2 TO M BBUIOXHBIIUIA
UX YECTHO MPHU3HAETCS, YTO HE 3HAeT, YTO 3TO TaKOe W JAJIs1 4ero
MpeJHa3HaYeHo).

ITono6Hoe npexacrasieHre MHGOPMALIMK MO MOAXOAUT AJIS
WCIOJb30BAaHUS B KayecTBe Y4eOHOro InocoOusi Wi PyKOBOI-
CTBA I10 U3rOTOBJIEHUIO, HO BIIOJHE TOAUTCS AJIs O3HAKOMIIEHUS C
HOBBIMU HaIlpaBJIEHUSIMU, UAESIMUA U MPOCTO KaK PYKOBOJCTBO K
JNEUCTBUIO.

CaMbIM JIETKHM TyTeM JJIs1 TOUCKA HEOOXOAUMOIA cXeMbl OyaeT
3a[1aTh €€ Ha3BaHUeE B OKHE IOMYJISIPHOro OMCKOBUKA, HAIIpUMep,
«TIPUHLMUITMATIbHAS CXeMa 3X0J0Ta». B pesynbraTte Mbl MOTyYUM
P CCBUIOK MOAXOASIMIMX JJIs1 3HAKOMCTBA C TpeOyeMbIMU IpUH-
LUNUAJIbHBIMU CXeMaMM JecATuieTHell naBHoctu. bonee cospe-
MEHHBbIE CXeMbl, BUIUMO, 00/1aJal0T KOMMEpPYECKOl LIEeHHOCTBIO, U
11 X TIOMCKA TaKOW METOJ He OYEHb XOPOIL.

Ecnu 3axoyercs ny6xe MO3HAKOMUTBCSI C BOITPOCOM, CJelyeT
HaliTU crenuanu3upoBaHHble CXeMOTEeXHHUYeCKue CaiThl (uepes3
Te >Xe TIOMCKOBUKY WJIM IO CChUIKAM OIHUX PecypcoB Ha Ipyrue),
U MOMCKaTh yXXe€ Ha CTpaHMLaX 3TUX caiToB. Tak Kak Ha3BaHUS
Jaxe CaMbIX MPOCTBIX CXeM IO BoJie aBTopa (Wi odopMures)
MOTYT OBITb CaMbIMM HEBEPOSITHBIMU KaK B ILIaHE UMEHHM, TaK U
B IIJJaHe IPaMMaTUKH, TO B Ipejesiax caiiTa uckaTb 3 deKkTuBHee
BPYUHYIO.

Kro xe 3axouer y3HaTh camble CBeXHE U OPUTMHAJbHBIE Besl-
HUS U Ufied, TOMY NPsIMOH IyTh Ha (hOPYMbI CHENHATH3MPOBAHHBIX
caiftoB. KpynubiMu OykBamu Ha Bxone (OPyMOB, KakK IpaBUIIO,
HarmcaHo: «[Ipexze yem 3amaTh BOIPOC, MOMPOOYi MCHOIB30-
BaTb MOUCK!» (TO €CTb BCTPOEHHBI MOUCK Mo Gopymy). DTO UHO-
ria nomoraeT. XoTs py4Hoii NOMCK 110 popymaMm Haubosiee pesysib-
TaTUBEH, OH SBJSIETCS CaMOil HeOJarogapHOR [esATeNbHOCTBIO.
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ITpuxomurcs cupasisThbes ¢ nopadeit THGOPMALIMK JTIOIbMH CaMbIX
Pa3HbIX BO3PACTHBIX TPYyMI, OOpa3oBaHUSI M MHUPOBO33PEHUS.
Hyx#nasa ccbuika B (popymMe MHOTOJIETHEH JTaBHOCTM MOXET yXe
JIABHO HE CYLIECTBOBATb, COBETYMKU MOIYT HEMPUHYXIEHHO OTO-
CJIaTh Ha MHOSI3bIYHBIN CaliT (M He Bceraa XoTs Obl aHIJIOSI3bIYHBIIA ).

Ho tem npusiTHee HaiiTh ©cKoMOe B IJIMHOM LieNovKe J0ragoK
M 3aIIpOCOB, Koraa untaoumii popym npodeccuonan (wim donee
YIQWIMBBII SHTY3UACT) HE CMUJIOCTUBUTCS M TIOACTUTCS 3HAHUEM
W1 HeOOXOIMMOU CChUIKOM.

OnucaHHble HUXe CaliThl, HA MO B3IJIsIL, IPEICTaBISIIOT cOOOM
OHA W3 HEMHOTOYHCJIEHHBIX OAa3WCOB TMOANEPXKUBAEMBIX YXKe
JIOCTaTOYHO JOJTrOe BPeMsI XeJIe3HbIMU SHTY3MacTaMu, TOOpomyI-
HBIMH CITOHCOPaMU WJIM JaJbHOBUIHBIMUA KypPaTOPaMH, Ille MOXHO
MepeBecTy AyX U HaWTU MHTEPECHYIO W Heobxomumyio mHbopma-
1o 6e3 0ECKOHEUHOro MeperpbIruBaHus C pecypca Ha pecypc.

10.2. NonynspHbie
paanoTexHn4yeckme camTbl

Poccuiickmii caiiT www.vrtp.ru. Kak npasuio, cxeMoTexXHuYe-
CKMe CaiThl OXBAaTBIBAIOT BCE HANpPaBJIEHUsI CXeMOTEXHUKH. Tema
CIelINaJIbHBIX TEXHUYECKUX CPEICTB MPUCYTCTBYET HA HUX B YHCIIE
MHOTUX Apyrux TeMm. Poccuiickmii cailT www.vrtp.ru (cokparie-
Hue ot Very Reasonable Technological Pages) siBisiercst sipkum
WCKJIIOYEHNMEM U3 TOTO MPABUJIA, TOCKOJIBKY LEJIMKOM MOCBIIEH
TeMe BCAYECKMX IIIMMOHCKUX TEXHOJIOTUH.

IIpnmeuanmue.

Ilo ceoemy Hanonanenuro, CKOpoCmU NOCMYNJEHUA HO8bIX
Mamepuanos pecypc WWw.vrtp.ru A61aemcs HaurLyHuum
Kak cpedu Ome4ecmeeHHblX, mak U cpedu 3apy0eKHbLx
caimos.
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ITo noBony 3apy0ekHbIX caliTOB HAO OTMETUTh, YTO MHTEPEC-
Hasl CXeMOTEXHUKaA TaM IIOABJISIETCSA HEYaCTO, BUANMO B CBA3U C UX
KOMMEPYECKO HAIMpPaBJIEHHOCTBIO. 3apy0eXHbIE CXeMBbl paccyu-
TaHBl YaCTO COBCEM JIJIsl HAUMHAIOIIMX B Ka4ecTBe Y4eOHBIX M0CO-
Ouit. IHOTIa MOXHO OTBICKATh CXeMbl Ha CIIELUATU3MPOBAHHBIX
3JIEMEHTaX, KOTOPhIE Y HAC PEIKOCTh.

KomaHma 3HTY3MacToB WWW.vrtp.ru TOCTOSIHHO pa3BUBAaeT
croco0bl MonaepkaHus MOMYJISPHOCTH pecypca, 000l aBToOp
TaM MOXEeT Pa3MeCTUTh CBOM M3bICKaHUs1. B cBsI3u ¢ 3TMM Ha caiite
MOXHO BCTPETUTb KakK IE€pEepPUCOBAHHYIO OTKYyAAa-HUOYIb KOM-
MepUecKyIo Win npodecCHoHaTbHYI0 pa3padOTKy, TaK W BIIOJHE
paboTOCIIOCOOHYIO MOEJKY CTYACHTa WM IKOJIbHUKA.

IIpumevanmue.

Ecnu neobxodumbl Ho8ble udeU, CCoLAKU UMY UHPOPMALUSL
0 Cyuiecmayoueli «UNUOHCKOI» CXeMOMexXHUKe — Mo
mo Mecmo omkyda ciedyem Hauams NOUCK (U, KaK npa-
BUNO, MAM Xe U 3aKOH4Umb). JT106y10 u3 onyoiukosam-
HbLX CXeM MOXKHO 00CyOumo Ha gopyme Uil CHAMb 603~
HUKULLE 8ONPOCHL NPOUMEHUEM YKe UMEIOULeliCs NeHMbl
00cyxKoeHUll.

Eme onuH npumedvaresnbHblii cailT «CnenuajbHble paano-
cucrembl» — www.radioscanner.ru. TyT MOXHO O3HaKOMUTBLCSA
C ONUCaHUAMU paclpenejieHusi AUarna3oHoOB 4YaCTOT, METOAaMU
UCIIOJIb30BaHUs PaAMOIIPUEMHON U paauoriepearollei TEXHUKY,
CYILIECTBYIOLIUMM PagUOCUTHAJIAM B 3(dupe, a TaKxKe aHTEHHOMY
XO3AUCTBY.

IIpumevanmue.

Caitm 6onvuie npumeuamenet He npedcmasieHHoOLl cxe-
MOMEXHUKOIL, 4 OMPaXxeHUuem Ku3nu paouosgupa, npu-
yem He paduonoOUmMenscKo20, a UCNOIb3yemMo20 Pa3iut-
HbLMU 8e00MCMEAMU U CILYKOAMU.
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Crenyer Takxe OTMETUTb XOPOIIYIO MOAOOPKY 3aKOHOIATEIb-
HBIX JIOKyMEHTOB perIaMeHTUPYIOLUX UCIOJIb30BAHUE ITPUEMO-
repenarolleil u Apyroy crielinaaibHON TEXHUKMU.

CaiiT TakXke OTHOCUTCS K CIeLMaJIN3UPOBAHHBIM M HE pac-
NbLISIETCs HA MOCcTOpoHHUE TeMbl. [loceTurensMu, Kak mpaBuio,
SIBJISIIOTCS] WJIM ITPOIBUHYTBIE JIIOOUTENN, Win PO eccuoHalbl, He
yTpaTUBIINE UHTEepeca K BO3HE C TEXHUKOH 1 pagroadupom.

Crenymoomuii BUi paguocaiToB MpeacTaBisieT co00i NOPTalbl
CXeMOTEeXHUKH M crnpaBoyHoii nHgopmanun. Cpenu Poccuiickux
caiiToB B 3TO# Karteropuu HaubOosee 3amereH www.kazus.ru. Ha
HEM MOXHO HaWTH HeBOOOpa3uMoe MHOXKECTBO OTE€YECTBEHHBIX
1 3apy0eXHBIX CXeM, B TOM 4HCJIe M0 IIMUOHCKOI TeMaTHKe, pas-
HOOOpa3HyI0 CIPaBOYHYI0 MH(GOPMALIUIO, CCBLIKHU, TPOrpaMMHOE
obecrieyeHrie — MpU YMEPEHHOM 3aCHJIbe pPeKJIaMbl.

Vxe monroe BpeMs yCHELIHO Pa3BUBAETCsA CAlT AJieKcaHIpa
Bonpmakosa «Pannodanar» www.rf.atnn.ru — oH npuMeyareseH
OIPOMHBIM O0OBEMOM KauyeCTBEHHOW CXEeMOTEXHUKH, OTIUYHBIM
odopmieHHEM U OOJBIIMM KOJIAYECTBOM MOJIE3HON COMYTCTBYIO-
mieii nHpopmauuu. Pasnen MMMOHCKON TEXHUKM Ha 3TOM caiite
TaKXe 3aclyX1BaeT BHUMaHUSI.

HMeroT mupoKyo Noa00pKY pa3InyHbIX KOHCTPYKLIAI apXUBBI
CXeMOTEeXHUKH:

+ «Cxema» — www.shema.ru;

* «Jlaiikecr papuocxem» — www.shems.hl.ru/?razd-ohrana.php;

+ «Pagnoner» —www.radionet.com.ru/schem;

¢ «[lasmbHUK» — http://www.cxem.net/.

A TaKxe JOBOJIBHO UHTEPECHBIE AHITIOA3bIYHbBIE APXUBbI CXEM:

+ http://www.discovercircuits.com/list.htm;

¢ http://www.uoguelph.ca/~antoon/circ/circuits.htm;

+ http://www.electronics-lab.com/projects/rf/index.html.

Kaxnplii 13 3TUX apXMBOB MMeET CBOIO MOAOOPKY LIMMOHCKUX
LITyYeK.

OtnenbHOr0 BHUMaHMS 3aciayXHMBAIOT pecypchl Jio0uTeei
KB u YKB paauocsasu. Beiencrsue 00/b110# U CIABHOM KUCTO-
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pYU pa3BUTHS 3TOTO BUIA YBJIEUYEHUS U CIIOPTA CBSI3UCTHI TOPa3io
JIy4llle OpraHM30BaHbl, 1, KaK MPaBUIO, 3HAYUTEIbHO JIydlle TOoJ-
KOBaHbI TEOPETUYECKU U MPAKTUYECKH, YTO U OTPaKaercs Ha UX
HHrepHeT-pecypcax.

DTHUX pecypcoB CYILIECTBYET MHOXECTBO BO BCEX CTpaHaX MUPA.
IIpumepom nogobHoro Poccuiickoro caiita MOTYT CITY>KUTb:

+ Cepsep panuomnodureneit Poccun — www.qrz.ru;

+ Cepsep KybaHckux pannomodureneit — www.cqham.ru.

JoCTaTOYHO OTKPBITh ONMH M3 MNOJOOHBIX CAWTOB, U Bbl CMO-
KeTe IO ccbulkaM 000iTH ux Bce. XOTs U 00JblIas 4acTb HAIMOI-
HEHU4 3TUX CATOB MOCBSIIEHA JIIOOUTEJIbCKON paauoCBA3H, B TO
K€ BpeMsI TaM MOXKHO Pa3bICKaTh:

¢ [IePBOKJIACCHBIE UHAMKATOPHI MOJIS;

¢ KOHCTPYKLIMYU AHTEHH U UX pacyer;

¢ CXeMbl paJIUOINPUEMHBIX U MepelaloluX YCTPOUCTB TOOBIX

IMAITa30HOB;

¢ CXEMOTEXHUKY OT JIaMIIOBO 1O ITOCTPOEHHOI Ha Ccrienuanu-

3MPOBAaHHBIX MUKPOCXEMaX.

3ameuy, 4TO BCs 3Ta MHGOPMALMS NPUBEIeHa C TPaMOTHBIMU
0003HaYEHUSIMUA Y OITUCAHUSIMH.

Bo3MOXHO, HA MOMEHT BBIXOA 3TOW KHUTU YyXX€ IMOSIBUJINUCH
Oosiee NIPOABUHYTBHIE M HAIlOJIHEHHbIE pecypcbl. CXeMOTeXHHMKa
MEHSIeTCSl BCJIENl 32 pPa3BUTHEM 3JIEMEHTHOH 0asbl. PasBuBarorcs
KOMIIbIOTEPHBIE METOAbl Pa3padOTKM M aHajdu3a 3JIEKTPOHHBIX
CXEM.

OnHako, 4TOOBI MCIIOJIB30BaTh BCE COBPEMEHHBIE TOCTUXEHUS
3JIEKTPOHUKM U PaIMOTEXHMKH, O CUX [IOP HEOOXOOUMO U MHTe-
PpecHO MHOroe nasiTb, KOHCTPYUpPOBaTh BpyuHylo. Yem Gosiee nipo-
JIBUHYTBIMU CTQHOBATCS PaAMO3JIEMEHTHI, TEM UHTEpECHee MOy~
YalOTCsl Pe3YJIbTaThl.
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. Adpuanoe B.U. bopooun B.A. Cokonos A.B. llInnoHckue mMTy4ku

1 YCTPOICTBA IS 3aIMThI 00beKTOB 1 nH(popMaruu. CripaBoyHOE
nocobue. — CI16: Jlaub. — 1996.

. banaxnuuwee H.H. Jlpux A.B. Kommepueckue 3JIeKTPOHHBIC

cxembl. — MuHck: butpukc. — 1997.

. banaxnuues HU.H. Jlpux A.B. llpaktuueckas Tene@oHUs. —

MuHnck: Hamr ropoa. — 1998.

. banaxnuuee U.H. Poedo A.B. lpux A.B. DKcriepuMeHTaIbHasI

anekTpoHuka. — MuHck: butpukc. — 1999.

. bondapes B. Pykasuuinuxos A. llpumeHeHUe MUKPOCXEMbI

K174I1C1. — Pagmo, N92. — 1989. — C. 55.

. Bunoepaoos 10. IK nuHus CBSI3U B OXPAHHOM CUTHAJIM3ALIUN.

Panno, 1998 Ne2, C.50.

Bunoepados IO. JlaTunk BUOpaiuu 1j1s1 OXpaHHOTO YCTPONCTBA. —
Panmno, N° 12. — 1994. — C. 38.

I'pagh P.®. lllnume B. DHUUKIONEMS NEKTPOHHbBIX cxeM. ToM 7,
yacTb 2. — M.: IMK. — 2000.

.Iymnuxkoe B.C. HWHrerpajbHas 2J€KTPOHUKA B H3MEpU-

TeJbHBIX YCTPOWCTBAaX, 2-¢ u34., nepepad. u pom.— JL:
Dueproaromusnat. — 1988.

Kpyna A., banaxuuues U.H., Jlpux A. B. bopsba c TenedoHHbIM
nupaTcTBoM. — MuHck: burpuke. — 1999.

Heuaes M. 3ByKoBOe conpoBoxiaeHue 0e3 nposomos. — Panuo,
Ne10. — 1998.

OnepaunoHHble yCWIATENIN UM Kommnapartopsl. — M.: M3naress-
ckuit nom «Jlomaka». — 2001.

Ieiimon A. Boaw B. AHanoroBasi JeKTPOHUKA Ha OMEpaloH-
HbIX yennurensx. [lep. ¢ anm. — M.: BUHOM. — 1994.
TI'opaano Padsxux Tlpocreitmmit YM npuemnank. — Electronics
World incorporating Wireless World, Ne4. — 2000. — C. 300.
Pannonpuemusle ycrpoiictsa. I1o0 ped. A.I1. Xykoeckoeo. — M.:
Beiciras mkomna. —1989.
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Peo 9. CnpaBo4yHoe rocobue Mo BBICOKOYACTOTHON CXeMOTeX-
HUKe: cxembl, 0ok, 50-omHas TexHuka. Ilep ¢ mHem. — M.:
Mup. — 1990.

Hcaee A. CBY patuuk IBUXEHUS JIs1 OXPAHHOM CUTHaJIN3ALNH.
(Onexrponuka B 6bITy). — Pagno, Ne 12. — 2002. — C. 41.
Yeapoe A. C. YcTpolicTBo U1 CHATHUSI MUH(GOPMAaLUMK CO CTeKJIa. —
Paagunokoncrpykrop, Ne3. — 2001. — C. 24.

®ponos E. (UA3ICO) Honomanoe B. (UA3IBT) bepeskun H.
(UA3JD). YKB UM npuemunk Ha 145 MI'n. — Paamo, N° 3. —
1991. — C. 22—-25.

Koiinoe A. YnpTpa3ByKOoBOe OXpaHHOe ycTpoiictBo. — Paamo,
Ne 7. —1998.

Dedopoe B. CBY nenurens 11 yactoroMepa. — Pagnomoburess,
Ne3. —2000. — C. 33.

Yucmos B. [letextop paanoBonH. — Panuo, N2 10. — 1998. — C. 53.
Bacunee XKuexo Mnao. — YM wMukponepenatynk. — KoHcT-
pykTop, Ne1. — 2000. — C. 19.

Illenecmoe HU.I1. PapnomoOurensim — rose3Hble cxeMbl. YacTb
3. — M: COJIOH-P. — 2003.

Huno B.JI. TlonynspHele nudpoBble MUKpocxeMmbl: CripaBou-
HUK. — M.: Paguo u cBsa3p. — 1988.

LT1083/84/85 Fixed 3A, 5A, 7.5A Low Dropout Positive Fixed
Regulators © LINEAR TECHNOLOGY CORPORATION. —
1994.

Philips Semiconductors Product specification. Sensitive 1 GHz
divide-by-64/divide-by-256  switchable prescaler SAB6456,
SAB6456T.

Planet microchip. July 1999 Technical Library CD-ROM.
Microchip Technology Inc.

http://cxem.net/radiomic/bugs.php
http://cxem.net/radiomic/radiomic.php
http://irls.narod.ru/sig/isk/dtpl04.htm. — Munukarop HampsxeH-
HOCTH TIOJISI
http://kazus.ru/indexs/list_pages_categories/36/0/0.html
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. http://kazus.ru/indexs/shemes/0/8421/0.html
http://kazus.ru/shemes/showpage/0/75/1.html
. http://kazus.ru/shemes/showpage/0/921/1.html. — Tenedpon mno
220 B
http://vrtp.ru/index.php?act=categories&amp;cat=1149. —
Pannomukpodonsl ¢ npumenennem UC
http://vrtp.ru/index.php?act=categories&amp;cat=19
http://vrtp.ru/index.php?act=categories&cat=1146. —
Pagnonepenaruuk 300 MBT
http://vrtp.ru/index.php?act=categories&cat=1148. — Pagnomnk-
podoHbI
http://vrtp.ru/index.php?act=categories& CODE=article&article
=1107
http://www.general.pop3.ru/generato.gif
http://www.gsl.net/yoSofh/index.htm
http://www.radio-portal.ru/modules.php?op=modload&name=
EZCMS&file=index&page_id=614

www.krs.poltava.ua/page develop/UT2HI/tele_mic.htm
www.nnov.rfnet.ru/rf/s2/digiscal.html. — IudpoBas mkana —
4acTOTOMEp

www.gsl.net/yo5ofh/index.htm — Csaba Gajdos
www.uni-electronics.newmail.ru Jleskun A. JIaTuukK npucyTCTBUSs
Jnonen

http://www.uoguelph.ca

www. electronic-circuits-diagrams.com

www.electronics-diy.com

http://braincambre500.freeservers.com
http://www.electronics-lab.com

www.imagineeringezine.com






