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PADMOINEKTPOHUKA
B HAPOJJHOM XO3§MCTBE

YCTPOHACTBO ANq YMPABNEHHUA TUPUCTOPHBIMU
NPEOBPA3OBATENSIMHU

B. JlomaHoBHY

B nocnennue roipl OTeyecTBEHHO!H MNpPOMBIILIIEHHOCTBIO
paspaboraHa H ocBOeHa OOJiblliasi CepUsi KPEMHHEBHIX YII-
paBJsieMbIX BEHTHJEH-THPHCTOPOB C HOMHMHAJIbHBIM Hamnps-
xKenuem ot 50 po 1000 8 u paGouum Tokom ot 1 mo 300 a.
ST0 MO3BOJISIET IHPOKO HCNOJAb30BATb HX MPHU KOHCTPYHPO-
BaHHH Pa3/MUYHBIX aBTOMAaTHUECKHX CHCTEM [Js yNnpaBJ/eHHust
MPOH3BOACTBEHHBIMH TIPOLLECCAMH.

Tupucropsl Bce Gosbiuie U GoJblie TTPHMEHSIOT B pa3J/Hy-
HBIX yCFPOHCTBax IJs1 peryJHpoBaHusi, npeobpa3oBaHHs H
nepeKJIoYeHHsl Kak HeOOoJbIINX, TaK U OYeHb BHICOKHX ypOB-
HeH TMOCTOSIHHOTO H NepeMEeHHOro HanpsKeHHs.

OcoGeHHo 3 (eKTHBHO THPHCTOPH paGoTaloT B YCTPOfl-
CTBax MePeMEeHHOro TOKa, IJe MOXHO ofecneunuTb HX aBTO-
MaTHYeCKOoe OTKJIOUeHHe BO BpeMsl MIHOBEHHOTO CHHIKEeHHS
CHHYCOHJAJbHOTO TOKa B KaXAbli paboyHil moaynepHO.L.
B Hacrosiee BpemMsi THPHCTOPHHIE mpeoGpasoBaTeNH MOJY-
YHJIM IIHPOKOE pacnpocTpaHeHHe B pas3JIHUHBIX CHCTEMax
CTaGUNIM3aUMH H pPeryJHpPOBaHUS CKOPOCTH AaCHHXPOHHBIX
IBHraTesel, HanpsiXKeHHUsI BHIIPSIMUTENbHBIX YCTPOHCTB, TOKA
JIyroBOH CBapKH M rajJbBaHHYEeCKHX BaHH, TeMIepaTyphl
3JIeKTpomneyell H TepMOCTATOB H T. 1.

Kak npasuio, cusnoBas yacTb nogoOHBIX YCTAaHOBOK CO-
JIepKHT HCTOJHHUTEJNbHBIH OpraH, BLINOJHEHHBIH Ha THPHCTO-
pax, U yCTPOHCTBO [IJs aBTOMAaTHYECKOTO HJIH PYYHOrO Y-
paByenusi uMH. PazpaboTaH psx yCTPOHCTB AJS BKJIOUEHHS
THPHCTOPOB B pasJIHUHbIE CETH NepeMeHHOro TOKa M ynpas-
JIEHHS] UX YTJIOM OTKPbIBaHHS.

Tupucropusle npeobpasoBaTenu Ans OxHOPa3HBIX ceTell
NepeMEeHHOTO TOKa BLITIOJIHAIOT Ha OJHOM HJIH JBYX THPHCTO-
pax. J[oBoabHO GosbIliOe pacCnpOCTPaHEHHe  MOTYYHAQ
BCTDPEUHO-TIApaJUIebHOe  BKJIOUEHHe JBYX  THPHCTOPOB
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(puc. la). Takoe BK/IIOYeHHE COAEPKHT MHHHMAJ/bHOE KOJH-
YECTBO BEHTHJIbHBIX 3JIEMEHTOB H MOXeT NpomycKaTtb obe
I0JTyBOJIHBI TIEPEMeHHOro Toka. [Ipu HaJHYHH COOTBETCTBYIO-
I[ero yCTPOHCTBA yNpaBJeHHs BCTPeYHO-NapaJuiesbHOe
BKJIIOUEHHE THPHUCTOPOB MO3BOJSIET OCYIIECTBJATb IOJHOE
peryJanpoBaHie AeHCTBYIOINEr0 3HAUEHHs! NepeMeHHOro TOKa
B LIENH HArpy3KH Ry.

Cxema (puc. la) o6aanaeT BHICOKHM K. I. X., TaK KakK Be-
JUYAHA TIafieHds] HanpsiKeHus Ha THpHcTopax Iy H Ty He
npesniaer 0,7—1,0 8. Tupucropnt T u T2 Kak B mpsaMoM,
TakK H B OGPAaTHOM HamnpaBJIeHHH AOJKHBI OHITb PACCUHTAHBI
Ha ToJMHOe HanpsikeHHe cetTH. CpefHee 3HaueHHe NPOXOXH-
Iero yepes "OJHH THPHUCTOP TOKa paBHO 0,45 ero meHCTBYIO-
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Puc. 1. OcHOBHbIE CXeMbl PeryjasiTopoB C BCTPeuHO-

napajsiesibHHIM BKJIOYEHMEM OBYX THPHCTOpOB (a),

Ha OJHOM THPHCTOpPe ¢ AHOXHHM MocTtoM (6), HHOA-
HO-THPHCTOpHasA (8)

el BeJIMYHHB, TAK KaK OHH BKJIOYAIOTC noouepexHo. O6s-
3aTeJIbHBIM YC/MOBHEM JJisi PaGoTH CXeMBI BCTpeUHO-mapa-
JIeJIbHOTO BKJIIOUEHHS THPHCTOPOB SIBJISIETCA raJibBaHHYeCKas
pasBsi3Ka HX Uenefl ynpasJeHHs.

B cxeme BKJIOueHHsi, NpHBeNeHHOA HA pHC. 16, ucmomab-
3yeTcs JIMIIb OAHH THPUCTOP Ty, MOAKJIIOUEHHBI!l K AHATOHA-
JIH MOCTa, COCTAaBJIEHHOTO U3 YeTHIpeX HeynpaBJseMbiX BeH-
taneit [, — M, Takas cxeMa TaKKe HmpomyckaeTr o6Ge moay-
BOJIHBl TOKa K Harpyske Ryu. Tupucrop T, B 3ToM cayuae
OKa3bIBaeTCsl 3alHIIeHHBIM OT BO3XEHCTBHSI O6GpPaTHOro Ha-
npsixKeHHs] OHOAAMH MOCTa. DTH AHOABI BHIGHPAIOTCA C Ta-
KHM pacueToM, yTo6n HX oOpaTHOe HampsixKeHHe ObLIO Ta-
KHM XKe, KaK U NpsiMoe HanpsixkeHue THpHcropa Ty, u paBHs-
gocb 1,41 meiicTByroulero HampsixkeHus cetd. Tupucrop T
AOJXKeH ObITh PACCUMTAH HA HOMHHAJbHHIH TOK, COOTBETCT-
Bylouu#i 0,9 BeqinuHHBI TOKAa B Harpyske Ry, TaK Kak yepes
HEero nocJeaoBaTeJbHO NPOXOASAT 06 MOJAYBOMHKE ToKa. Jluo-
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bt Iy — 4 nonxkuel nponyckath 0,45 BeTHUHHBI JeHCTBYIO-
1LIero 3HaueHUs] ToKa B Harpy3ke Ry. K HegmocraTkaMm cxembl
puc. 16 ciexyeT oTHeCTH HOBOJIBHO 3HAUHTE/bHBIE TOTEPH,
B /IBa-TPH pasa NpeBBIIAlOLINe NIOTEPH B CXeMe pHC. la.

CxeMma (pHc. 18) 3aHHMMaeT NMPOMEXYTOUHOE MOJIOXKEHHE
Mexay cxemamu puc. la u puc. 16. Tupucropsl T u Ty B Heilt
TaKxe 3allHllieHbl OT BO3JeACTBHA OOPATHOro HampsiXKeHHs
auonaMu M) — [, CpenHee 3HaueHHe TOKa, MPOTEKAIOLIErO
yepe3 THPUCTOPHl U JHOAB, paBHO 0,45 BeJTHUMHBI OT HEHCT-
BYIOILlEr0 3HAUeHHs TOKa B Harpyske Ry. Llenu ympasieHus
tupucropaMu T; u Tp Moryr OHITb OObEIHHEHB TakK, YTO
BKJIOUEHHe HX MOKeT OCYUIeCTBJAATbCS OOIIMM HMIYJbCOM
ynpaBJleHHs, NOCTYyNalOUWIMM OAHOBPEMEHHO HA THPHCTOPLI
Tl H Tz.

Ilpn HeoGXOAHMMOCTH NpPONYCKAaHHUs TOKA H HamNpsiKeHHA
Gosiee BBICOKHX, YeM NpeleabHO AONYCTHMble IJIS THPHCTO-
POB IaHHOro THna, NpuberaroT K napaJ/elbHOMY HJIH NOC-
J1e0BATEJIbHOMY BKJIOUEHHIO HECKOIbKHX OJHOTHIHBIX TH-
puctopoB. B aTHX cayuasix mjis BbIpABHHBAHUSI TOKOB H Ha-
NpsiAKEeHHH, BO3JIeACTBYIOIHUX HA OTJeJbHble THPHCTOPHI CXe-
MBI, HCHOJB3YIOT BHIPAaBHHBAIOIlE AKTHUBHbIE HJIH PeaKTHB-
Hble 3JIeMeHTHI, NOAK/II0YaeMble NOCAeL0BATEIbHO C THPUCTO-
paMH NpPH HX NapajjeJbHOM COeJHHEHHH.

Jns BBIpaBHHBAHHS HANpPs2KEeHUA NPH NOCJAEI0BATETbHOM
COeIHHEHHH THPHCTOPOB HCIOJBL3YIOT UWIYHTHPYIOILHE CONpo-
THBJIEHHS H €MKOCTH HJ/IH e BKJIOYAlOT MNapaJjiiesbHO C
KaXJIblM THPHCTOPDOM BBICOKOBOJbTHblE CHMMeTPHUYHbIE
KpeMHHeBble CTaGHAUTPOHBI, KOTOpbie OrpaHHYHBAIOT 006e
NOJIYBOJHB HanpsixkKeHusl, BO3JeHCTBYIOLETO Ha - THPUCTOP.
Bo Bcex aTHX cxeMax HeH36eXKHbl OTEPH MOIIHOCTH B K00a-
BOYHBIX AKTHBHBIX U PEaKTHBHBIX 3/J€MEHTaX H POCT NPSIMO-
IO TOKa YTeYKH THPHCTOPOB H3-3a INYHTHPYIOLIETro AeACTBHA
BKJIIOYEHHBIX NMapajIeIbHO ¢ HUMH conpotuBieHuil. [To aroi
NpHUYNHE M K3-3a BLICOKHX TpeGOBaHMH, NpelbABISEMbIX
K ycTpoHcTBaM YnpaBJieHHA NapaJieNbHO HJIH MOC/IefoBa-
TEJbHO BKJIOYEeHHBIMH THPHCTOPAMH, COEAHHATL HX TaKHM
06pa3oM No BO3MOXKHOCTH U30eraiot, Bol6upast A HCIOJHH-
TeJIbHOrO YCTPOHCTBA COOTBETCTBYIOIMI THII THPHCTOPA.

Caenyer ykasaTb Takxke Ha TO, YTO BO BCeX Cayyasx na-
paJlieJIbHOr0 HJH NOC/JAeN0BaTeNbHOIO BKJIOYEHHS HEeCKOJb-
EHX THPHCTOPOB 00s13aTe/IbHBIM SIBJSETCS HX NpeJBapHTeNb-
Hblil og6op. OHU MOJMKHBL GBITH OJHOTO THNA U KJacca H C

. MHHEMaJIbHBIMH PaCXOXJEHHSIMH 1O OGpaTHOMY TOKY H Ha-
NPSAKEHHUIO.



JJ1s1 OTKpBIBAHUS THPHCTOPOB, BKJIOUEHHBIX B Lellb Iepe-
MEHHOTO TOKa, MOXHO BOCIOJIb30BAaTbCA HMIYJIbCHBIM Ha-
npsiKeHHeM OJHHAKOBOM 4acToThl ¢ aHogHmM. CpBurai
MOMEHT NOJayd HMIYJbCOB Ha yNpaBJsOLIHe 3JeKTPOLbl TH-
PHCTOPOB BO BPeMEHH, MOXHO B LIMPOKHX Tpejenax pery-
JHUDPOBAaTb YroJ OTNHPAHHS THPHUCTOPOB H COOTBETCTBEHHO
MOIIHOCTb, NMOJBOAUMYIO K- HCTIOJHHTEJbHOMY OpraHy ycTa-
HOBKH. B Hacrosillee BpeMsi H3BEeCTHbl pa3/IHYHble METOMbI
ylpaBJieHHs] YIJIOM OTNMHPaHHS THPUCTOPOB: aMIIHTYJHbIH,
(¢ asoBeiil, UMNyabcHO-a30BbIi U BepTukaabHbi. [Tocien-
HHil o6JajaeT psIOM NpeHMYLLEeCTB, TAK KaK obecreunBaer
BBICOKHH K03(¢uuueHT nepefaud U Ge3nHepPUHOHHOCTb YCT-
pOMICTBA yNpaBJIeHHs.

OpHoit U3 HauGoJiee TOMYJISAPHBIX CHCTEM HOI[06HOI‘0
poma SBJSIETCS CHCTeMa, HCIOJb3YIOLLAass BEPTHUKAJbHBIH
YHCJIO-UMIYJIbCHBIA MeTox ynpasiaeHHs. CyIHOCTb ero co-
CTOHUT B TOM, YTO YIpPaBJSIOMIHN CHTHAJ TOCTOSHHOrO TOKa
BU3JEACTBYeT Ha TreHepaTop NHJI000pa3sHOr0 HampskKeHusd,
YIpaBJSIOMNA TPUITEPOM HJIH MyabtuBuGpatopom. [1pu 3a-
NyCKe TPHITepa BO3HHKAeT IMayKa KOPOTKHX IOJOXKHTeNb-
HHIX MMIYJbCOB, HCIOJb3yeMblX [Jl YNpaBJeHHs YIJIOM
OTKDHIBaHHSI THPHCTOPOB. Takas cHcreMa obecneynBaer Ha-
JleXKHoe ynpaBJieHHe THPHCTOPHBIM YCTPOHCTBOM, HCKJ/II0YAI0-
Ilee BO3MOXHOCTb JIOXKHBIX CpabaThiBaHHH HJIH OTKJIIOUEHHH
THPHUCTOPOB. JIJIHTEJBHOCTh MAaYKH HMIYJbCOB, MOCTyNalo-
IIHX Ha JEKTPOXAbl yNpaBJeHHs THPUCTOPOB, KOHTPOJAHUDYeT-
Cs1 CUTHAQJIOM TOCTOSIHHOTO TOKa, MOCTYNaloLIUM OT NaTYHKA.

OnHako B psife ciayyaeB NPH HCNOJb30BAaHHH MOXOGHBIX
THIIOBBIX YCTPOHCTB, HANpHMEp YHHBepPCaJbHOH CHCTEMBH
ynpaBJeHHs THPHCTOPHEIMH NpeobpasoBartessiMi, paspabo-
TaHHOH KyHAOGBILUIEBCKHM TMOJHTEXHHYECKUM HHCTHTYTOM (aB-
topel ABnees O. H., Humos 3. M., Konecuukos K. . n
MuxaiioB A. M.), BcTpeyaercss psj TPYAHOCTeH.

Tax, nanpumep, npu GoJBIIOM CHI'HaJle paccorjacoBaHHs
Ha BXOZE YCTPOHCTBA YNpaBJIEHHS TeHepaTop HMIYJIbCOB
3anUpaeTcss H NOZBOAMMAs K HCIOJHHTeJBHOMY OpraHy yc-
TAHOBKH MOILHOCTb majgaer A0 HyJas. To ke camoe Habulo-
JlaeTcsl H NpPH pasjIHUHBIX HEHCNPaBHOCTAX B LleNH CHrHaJja
ynpasiaeHHss (IpH OGpbiBe HJIH YyBeJHYEHHH KOHTAKTHOTO °
COMpOTHBJIEHHsA peryaupyiomedt uenu). IIpaktuuecku ycra-
HOBKa B 3THX CJyYasix OTKJIOUAETCS, H MOXKET BO3HHKHYThb
aBapuiiHasl CHTyauus.

HHorna u3-3a oTcyTCTBHS 3allUTHl OT CEPUH HeylpabJsie-
MBIX HMIYJIbCOB, BO3HHMKAaIOWIMX Ha BhixoAe OJioKa ympas-
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JIEHHS NpH CJYyYaHHOM OTKJ/IIOYEHUH HJIH MOBPEXIEHHH LelH
MUTaHUsA, MOXKHO HabJI0gaTh pe3sKHe OPOCKH TOKa U Mepero-
paHHMe NJaBKHX INpeJoXpaHuTeNedl B CHJIOBOM OJIOKe ycra-
HOBKH.

B onuceiBaeMoil moJynpoBOZHHKOBOII CHCTeMe yrnpasJe-
HuA JJf THPUCTOPHHIX MpeoGpasoBaresiell MPeAyCMOTPEH
pAL Mep, NMO3BOJSIOIMIMX HCKJIOUHTD BbILIeNepeyHcAeHHbIe
HellOCTaTKH. Byiok-cxeMa THPHCTOPHOro peryJsTopa AJjs Ha-
rPY30K NlepeMeHHOro TOKa NnpuBeleHa Ha pHc. 2. Peryasarop
COCTOMT H3 THPHCTO-
poB Ty, ¥, BK/IOUEH-
HBIX BCTpeYHO-TIapaJ-
JIeJIbHO 1O OTHOIUe-
HHIO JIpYr K Ipyry U~
NOC/IeA0BATENBHO €
Harpyskoil mo mnepe- 9=
MEHHOMY TOKY R
Jast 3amutel THpH-  Cuewan

CTOPOB OT KOMMYyTa- >

IHOHHBIX TepeHarnps-

JKEeHHH napaJsielbHo tem

C HUMH TOAKJIOUeHa PP
nenouka R;C;. Yupas- "U

H -
JIEHHE YIJIOM OTKPTI?I Puc. 2. Bnok-cxema TUPUCTOPHOro peryJs-
BaHHsA THPUCTOPOB 1}, TOpa AJA Harpy3ok MepeMEeHHOro TOKa
T, oGecneunBaercs

610k0M ¥¥. OHO MOXKeT OCYLIECTBJATHCS PYYHBIM peryis-
TOopoM PP ¥ c NOMOIIbIO CHTHAJA paccorjiacoBaHMs, Moja-
BaeMOro Ha BXOJ ycHJHUTeasl mocrosiHHoro toka YIIT.

ITpu HeoGXomXUMOCTH cTaGHIM3ALHU KaKOro-AH60 3ajiaH-
HOro nmapaMmerpa (HanpuMmep, HanpsiKeHHsi Ha Harpyske R y)
B peryJsiTop MOryt GbiTh BBeIeHBl JOTOJNHHTEJbHbIe Y3JIbl:
HCTOUHHK OTMOPHOTO HampsixeHHs (CTaGHIM3HPOBAHHBIH BhI-
ApPAMHUTENIb), C BHIXOJIHBIM HamNpsiKEHHEM 3TOrO HCTOYHHKA
GymeT CpaBHHBATbCS HamnpsiKeHHe Ha Harpyske Ry, mocty-
napouiee yepes pesucTopbl Ry, R3 Ha BCIOMOraTesIbHBIA BbI-
OpAMHTENbHBIH MocT Jy — Ay,

OnucanHas ycraHoBKa obecrneydBaeT peryJHpOBKy Be-
JIMUMHBI CpellHero Toka B Harpyske Ry B mpeneaax or 0 xo
100%. Ona nosBoJsisier ynpasJisiTh OGBbEKTaMH pPa3JHYHBIX
THTIOB, TaK KaK BeJHUYHHA PEryJHpyeMOH MOLIHOCTH Ompeje-
JISIeTCSl JIMLIb HaMpsKeHHEM CETH H THIOOM THPHCTOPOB (OT
200 st no 15—20 x8T), a Harpy3ka Rx MoxeT GBITb KaK aK-
THBHOTO, TaK H aKTHBHO-HHAYKTHBHOTO XapakTepa.



GUUW hlL CUUW 1L CUYN 21L  GUUN UL GUUW OIL

‘ THUW 6L 23U 91 SEUN L2
- uonen) g+
Dygsd2OH . w_“_w_n ach [moch .ﬁ%ﬁ 05 %0004 &
m...ﬂ_, sl 32 lozy| “liyr 4 g2 3
@ " ¥ |
. &
g 014 &) ogy
s&
!@i L2y | g2y 12
w A2 .ﬁ o2 | = 5
r é Ly hy,
__ﬂ Ty W 15 “G S voig ey veeenonr-Ly ¢
ur e , ot
L 0D | «hhY w264 F0BIT | 906004 w@ HS T
Saaniaras _._T.._T o mels
e~ £l O0L#h EhY i
I — 952001 vgum §\D 042 és_” Yy
T 2wl ey By ;
9009:60 L3 QU I ) A A1 U
929 €¢ 0hY %\%
AR ez |§ ; m@
a\m 3 1
S £J
3 Y ey o2z oze) 0z e (] k¥ IHET ST |
I Wey v T 00241y 022 §y Yih oY
602y |
AIZU 9L ZhUW 6L  ZHUW hd ShUW §1 ShUNW 2L GHUNW 1L




Tlonnas sneKTpHUecKas cXeMa yCTPOACTBA ympaBieHHT
npuBefeHa Ha puc. 3. Harpyskoit ycrpofictBa cayXKur pery-
JIUPYEMEIil BLINPAMHTEb, BHIIONHEHHHA HA CHIOBOM TpaHC-
tdopmarope Tps u Bentunax M, Hi7. PeryaupyeMmbim aie-
MEHTOM CJyXaT ABa BCTPEYHO-NApa/l/IeNIBHO BKJIOYEHHBIX
tupucropa M4 u 5, KOTOpHE MOTYT YNpaBJisTh CPeIHUM

.76KOM HarpyskH 10 20 a. [lpu HanpsikeHHH CeTH NepeMeH-
Horo Toka 220 é npejenbHas BEJHYHHA peryJHpyeMO MOIIL-
HOCTH JocTHraer 4—4,5 Kk6r.

[MonynpoBORHHKOBOE YCTPOACTBO YNpPaBJEHHA THPHCTO-
pamu 14 u H)5 NoCTPOEHO MO BEPTHKAJLHOMY HHCJIO-HM-
* By/NbCHOMY Mertony Ha tpaHaucropax T'y— Tg. Mocr [, ~—
"12;, noaxJoueHHnA K o6morke II cunoBoro Tpancgopmaro-
pa Tp,, nuTaeT NOJOXKHTENbHBIMH CHHYCOHAAJbHBIMH HM-
nyiabcaMu 6a30ByI0 LeNlb TpaH3HCTOpa 1) reHepaTopa MujIo-
o6pasueix-umnyabcoB (I'TIM). Korga Ha 6a3y sroro Tpah-
3HCTOpA NOCTYNAIOT BLINpPSMJIEHHbIE CHHYCOHXAJIbHBIE HM-
nyJabcH ¢ gacroroii 100 ey, To oHu 3aKpHIBAlOT ero Ha Becb
NepHoJ ClefoBaHHs HMnyJbca. B ato BpeMs mnpoucxonuTt
3apap Koupencatopa C, uepes pesucrop Rs. Korpa amnau-
TYAa 3apAKalollero HMIyJabca YMEHBIUHTCA A0 HyJs, TpaH-
sucrop I'y oTkphiBaeTcsi H eMkocts C; MTIHOBEHHO pa3psi-
XKaercsi yepe3 Hero. Takum 06pa3oM Ha KOJJIEKTOpPe 3TOTO
TpaH3ucTopa GopMHPYIOTCA MHUA006pa3Hbie HMIYJALCH C Ya-
croroit 100 ey. TTapamerpnl MHI00Gpa3HOro HMNYyJbCa OMNpe-
JIeNAIoTC 3apsaHO-paspsfHOfl uenoukoir R;, Ci.

Kak Tonbko HanpsxkeHue Ha KouneHcatope C, LOCTHTHET
nopora cpabaThiBaHHsl MEPBOrO TPHITEPA, BHINOJIHEHHOTO Ha
TpaH3ucropax T u T3, OH ONPOKHALIBAETC H Ha pe3ucTope
R4 dopmupyeTcss OTpHLATeNbHBIE HMIYJbC, NIHTEAbHOCTD
Kotoporo Moxet Meustbes or 0 g0 7/2, rpe T — nepHonbl
4acToThl CeTH. JIJIHTENbHOCTb OTPHILATENBHOrO HMIMYJbCA
onpelensieTcs BeJUYHHOM YNPABJASIONIEr0 HaNpsXKeHHA Ha
pesucrope Ry DT0 HanpsKeHHe NOCTYNaeT C BLIXOXHOrO
Kackaga ycuauteass nocrosHuoro toka (YIIT) uepes uenn
pe3ucropoB Rz — Ry, KoTopasi mpeacrapiaser co0of mnsATH-
CTYNeHYaTbli OrpaHHYHMTENb BBHIXOJHOH MOIIHOCTH HCHOJHH-
TeJbHOTO YCTPONCTBA C NJIABHON pPEeryJHpOBKOH ee B KaxXJO#
CTYNEHH C NOMOILBIO NIepeMeHHOro pesucropa Rgg. KoMGuuH-
pysl NMOJIOXKeHHA mnepekmiovartesss B; u nonoxeHHs ABHXKKa

Puc. 3, JneKTpHIECKan CXeMa YCTPOACTBA yNpaBAeHHA (TPAH3HCTOD 112
THRA n-p-n).
Ilpr pyunoli peryauposke Gasa T4 MOAK/IOUAETCH K ABHXKKY R, TPH
aBTOMaTHYECKOH — K MHHYCY CHrHaJa.

2. 3ak. 766 9



pe3ncTopa Riy, MOXKHO YCTaHABJHBATh 3aJaHHbLI/l Npejesb-
HBIA yroa oTkpniBaHust TUpUCTOpoB M4, M5, HE3aBHCHMO OT
BeJIMYMHBI CHrHaja Ha Bxoge YIIT, T. e. mpou3BOAHUTH rpy-
6yI0 H NVIABHYIO PeryJHPOBKY MaKCHMaJbHOH MOILIHOCTH Ha
BHIX0Je 06bEKTa ynpaBJieHHs.

Tpurrep llImutra Ha TpaHuaucropax T, Ts, paGoraiomuit
B peXHMe IepekJIoueHHs, obecneuynBaeT HeOOXOAHMYIO pa3-
Bsi3ky Mexay I'TIM u BTOpnIM TpHrrepoM ¢ SMHTTEpHOH
CB$I3bl0, BHIIOJIHEHHHIM HAa TpaH3uCTOpax T4, T5. DTO HCKJIIO--
YaeT BO3MOXKHOCTb NOTEPH YNPABJIEHHs NPH NPEBbILEHHH
onpefleIeHHOr0 YPOBHS CHIHaJla PaccorJIaCOBAHMSA HJIH He-
HCnpaBHOCTH CHrHaJbHO#H Henu. Basa tpansucropa Tp mog-
kaoueHa k Buixopy I'TIH, a xoanekrop T3 — K BXOXHOM
LenH TreHepaTopa HMIYJbCOB YympaBjeHHs. Takag cxeMa
HCKJIIOYaeT BO3MOXHOCTb HEIOCPEACTBEHHOTO® BO3AEHCTBHS
CHIHajlla paccoryiacOBaHHs Ha BXOJZHYI0O Lenb reHepaTtopa
HUMIYJIbCOB YIPAaBJIEHHS, TaK KaK MeXAy HHMH BKJHOYeH Npo-
MeXyTouHu Tpurrep (tpansucropsl To! Ts). Pexum paGo-
Thl HMITYJIbCHOTO FeHepaTopa NpH 3TOM He Hapyilaercs, NoTo-
MY 4TO npH JII0Gof BeJHYHHE CHrHaja paccorjiacoBaHHsi, MO-
crynawomero ¢ Buxofa YIIT, manpsiKeHue B KOJJIEKTOPHOH
nenu T3 He CMOXeT NMPEBLICHTH ONpefe/ieHHOH BeJHUYHHHI.

Tpansucropel T4 u T5 06pasyioT TpPUIrrep € SMHTTEPHOH -
CBf13b10, CNOCOOHKI NPH 3aNyCKe réHepHPOBATh NPAMOYroJb-
Hble HMILYJIbCH C YacpoTolt 2—3 Key, NJIUTENbHOCTBIO PpoHTA
1—1,5 mxcex n ckBaxHOCTbIO 4--5. Bpems, B TeueHne ko-
TOPOro 3TOT TpPHIrep reHepHpPYeT HMINYJbCH, 3aBHCHT OT
IJIMTEeJbHOCTH HMIYJIbCa Ha KOJJIEKTOpe TpaHaucropa Ty H
MOXKeT MeHATbeA oT Hyasa 1o T/2. C KoaseKTopa TPaH3HCTO-
pa Ts 5TH UMIYJbCH B OTPHUUATENbHOM IOJSPHOCTH NOCTY-
naiot uepes ienb C3R, Ha 6asy tpanaucropa Tg, paboraio-
1ero B KjioueBoM pexume. KoJjieKTopHOR Harpyskof TpaH-
sucropa Te CAYXKHT nepBHYHass OOMOTKa BHIXOIHOTrO TpPaHC-
¢dopmaropa Tp,, co Bropuudbix o6Morok II u III xoroporo
reHepupyeMhble HMNYJbCH NOCTYNAIOT HAa 3JEKTPOAB! ynpas-
JIeHHst THPHCTOPOB 14 1 [ 5.

Huonet s, A1z u 13 HeOGXOAHMBL [Jisl Cpe3aHHs NMOJO-
XKHTEJIbHEIX BHIGPOCOB HamnpsiXKeHHs Ha Koaaektope T'e.H Ha
yInpaBJISIIOLHX JAeKTPoAaxX THPHCTOPOB. B KauecTse RHOI0OB
M2 v J,3 npuMenenbl cra6uautponbl Tuna JI811, orpaHuys-
Bawll¥e aMIUIMTYAy HMIYJbCOB YNpaBJeHHs Ha YypOBHe
9—10 6. Ilpu HaIMYHH OTBOAOB BO BTOPHYHHX OGMOTKaxX
.Tpancdopmaropa Tps MOXKHO HCIO/Nb30OBATh B CHIOBOM 6/10-
Ke THPHCTOPH Pa3jIHYHBIX THNOB,
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Ycunurean nocrosiunoro toka (VIIT) 6aoka ynpaenaenus
cobpaH Ha tpaHaucropax Tjo— T4 IlepBRle gBa Kackaga
ycunutens (TpaH3ucTopsl T4, T)3) BHIONHEHH IO CcXeMe
Hapanurrona, o6najaomefl "BHICOKHM BXOZHHIM (mopsiaka
50 ko) M HH3KMM BHXOAHHM (OKOMO 5—7 OM) COMpOTHB-
genusimu, Tpausucrop T2 Tperbero, Kackaga YIIT BkiioueH
no cxeMe ¢ obued 6a3oi, UMeOLIeH Majoe BXOAHOE CONpO-
THBJIEHHE H MaJsblfi apefidp HyasA. YcraHOBKa paGouefi TOYKH
YCHAHTENS NPOHU3BOAHTCA C ITOMOIIbIO INE€PEMEHHOro . pe3u-
cropa Rgg, NPH BpallleHHH ABUKKA KOTOPOFO M3MEHSIETCS Be-
JHYHHA CMelleHHs Ha Gase TpaHaucropa Ty, UTO MO3BOJISAET
3anxaBaTh HeoOxoauMmbifi pexxum pabotn YIIT mo mocrosu-
HOMY TOKY. JlanbHefimee ycHAeHHe CHFHaJla paceorjiacoBa-
HHSl HPOH3BOJUTCA B KacKaje, BHNOJHEHHOM Ha TPaH3HCTO-
pe Ty1. BuxoaHo#t Kackaj ycHJIuTeNss TPaH3ucTop Iy Mpex-
craBaser coboli 3MuUTTepHH#i noBTOpHTEeNb. Koaddunuenrt
ycunenus YIIT — mopsaka 150, napefid Hyas paseH
3,3 muxs/° C. ,

HwmnyabcHoe ycrpoficrso u YIIT nuralorcs ot craGuiau-
SHPOBAaHHOTO MOCTOBOFO BHIHPSIMHTE/s, BBLINOJHEHHOTO Ha
avonax M7 — My, tpausucropax T;— Ty u KpeMHHEBOM
crabunurpone ;. [Tox6op BHXOXHOrO HanpAXKeHHUs BHIPS-
MHTeJA NMPOHM3BOAMTCA B NEPHOJ HaNaXKHBaHHA ycTpoficTBa
ynpapJeHHs NyTeM DPEryJHPOBKH CONPOTHBJIEHHS® NEPEMeH-
HOro pesucropa Ry;. ,

Jeranun onucaHHOro G6JIOKAa ynpaBJeHHS MOHTHPYIOT Ha
reTHHAKCOBLIX MAaHEJIAX Croco6OM MeYaTHOr0 HWJIH HaBeCHOro
MOHTa}Xa ¥ NaHeJH NPH NOMOLIH ONOPHHX 60O6HIIIeK 3aKpel-
ASIOT B FOPH30HTA/JILHOM NMOJIOXKEHHH Ha AHe o6llero crajib-
Horo Kopmyca pa3mepoM 300X200X110 mxxu. B stom e
KOpnyce YCTaHaBJAHMBAIOT CHJOBO# TpaHchopmarop Tpy H
BHIXOZHOM TpaHChHOpPMATOp- HMIMYJbCHOrO YycTpoiictBa Tps.
Tupucropu A4, ;5 BMecTe ¢ pe3HcTOpoM Ry M KOHZEHCa-
topoM Cg pacrnosiaralor Ha OTHEJbHO! NMAHENH H3 H3OJANH-
OHHOrO MaTepHaJja ToluHoi 5 umu pasmepom 200X 100 mu. .
TupucTopH CHa6XalOT CTaHAAPTHRIMH- BOCBMHpeGepHBIMH
paguatopamu pasmepom 80X80X30 mx (B TOM cayuae,
€cJH npepamnosiaraercss pa6ora yCTPOACTBAa C MEHbUIHM Mak-
CHMaJIbHEIM TOKOM, pa3Mep pajzHaToOpoB H OOlled mnaHelH
sToro 610Ka Moxer GbiTb ymMeHbineH). Jeranu ¢puabTpa pa-
-AHONIOMEX MOHTHPYIOT B ABYX CTa/JbHBIX HHJIHHAPAX AHAMET-
‘peM 60 #m u gaunont 150 mm (pH KeJaHHH HX MOXHO pas-
MECTHTb H B 00LI{eM 3KpaHe).

Jleranu MMny/abCHOrO yCTpPOHCTBA pasMmellleHH Ha NaHe-
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JIH U3 FeTHHAKca TOMLHHON 2 MM, pasmMepoM 240X 80X 2 mxm,
YTIT # cTaGHAH3HPOBAHHOrO BLINIPAMHTENS — HA TaKHX XKe
naHengx pasmepoM 160X60 mm. B ycrpoiicTBe npAMeEHSIOT
nocrosiuubie pesucropnl MJIT-0,5 (3a HckJoueHHEM Ry),
nepeMeHHble PE3HCTOPH Rgz, Rgg, Rss — CII-1, Ry, Ry H
R43; — nposostounsie I1[13-11, koupencaroput Cy, Cp, C3 —
6ymaxueie KBI'-MIT unu meraanob6ymaxusie MBM, C,, Cs,
Cs, C; — anektpoanrnueckue K50-6, Cs — Meramnobymax-
i MBI'T, C9 — Cy2 — 6ymaxunle npoxoaubie KBIT-® Ha
ToK 20 a ¢ xpenyieHneM QJaHueM.

CunoBoit Tpancpopmarop Tp, BBHINOJAHEH HAa CTaJbHOM
cepaeynnke u3 maacrun I11-20, HaGop 50 mm. IlepBuunas
oomorka I copepxkur 960 BuTkoB npoBopa I13JI-1 0,33, 06-
motkH /I u 11l — no 32 Butka nposoxa I13JI-1 0,2 u o6mort-
ka IV — 140 BurkoB nmpoBona I13JI-1 0,8. Ecan npeanona-
raerca pa6ora ycTpoicTBa B CeTH ¢ Hampsixkenuem 127 s,
Heo6X0AUMO CHAGAUTb 06MOTKY / OTBOZOM OT 555-r0 BHTKA.
O6morku BhixoaHoro TtpaHcdopmaropa Tp; HMIYJABCHOTO
YCTPOACTBa HAMOTaHH Ha CepAeYHHKe H3 TpaHcpopMmaTop-
Hoii craau LH-20, Ha6op, 20 mm. IlepBuynas o6MOTKa
cogepxur 300 ButkoB nposoaa I13B-2 0,3, BhixoxHbie 06-
motku I u I1I — mo 500 ButkoB mposona I13B-2 0,3 (ans
paboThl C THPHCTOPAMH APYTHX THIOB OT 3THX OOGMOTOK Clle-
nyer caenatb orsoabl ot 300 u 400 Butkos). O6MotkH /] u
111 nonxHbl GBITH OYEHb XOPOLIO H30JHPOBaHL OT 06MOTKH [
H ApYT OT ApYra, TaK Kak HX NMOAKJIOYAIOT HEeNOCPeACTBEHHO
K CeTH MepeMeHHOro TOKa HampsikeHueM 220 .s.

[Tepexkniouyatenp B;— oGHIUHBIT OJHOIJIATHHIA mepe-
Knoyateab Ha 5 nonoxenuit Tana IITK unu III'T (uiau ma-
JAorabaputHeiit Tuna [IM). B, u B3 — tym6aeps TIT !/s,
B4 — TpexnoniocHbiit TyMOJED.

IIpn HanakMBaHHH OMHCAHHOTQ YCTPOHCTBA YNpaBleHHA
cJedyeT PyKOBOACTBOBaThcd Tabu. 1, B KOTOpPOH npuUBEAEHHI
BeJIHYHHBI NOCTOSHHHX HanpsiKEHHA Ha 3JeKTpojax BCeX
TPAH3HCTOPOB, H Ta6J. 2, rie AaHbl 3HAYEHHS NePEeMEHHbIX
HanpsixKeHHi Ha ajekrpopax tpaHaucropoB I'y — Tg Hame-
peHuss CAeJaHbl OTHOCHTEJNbHO «3eMJH» YHHBEpPCAJbHBIM
JlaMnoBuIM BosabTMeTpoM BK7-9.

HanaxuBanve HauMHAIOT C PEryJHPOBKH CTabUIH3HPO-
BaHHOro BhINpsiMutens Ha guoxax M; — Mo, KoTopast B oc-
HOBHOM CBOJHTCS K NOAGOPY ONTHMatbHOM BeJHYHHB COMPO-
THBJIEHHSI Pe3HCTOpa Rz C LENbIO NMOJy4YeHHS MHHHMaJbHOM
Ny/bCallHd MNOCTOSHHOTO HampsiKeHHS Ha BBIXOJe BBHINPAMH-
tens. Ilon6upas pesucrop Ry, ycTaHaBAMBAIOT 3afaHHbLIHA
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Ta6auya 1

Bes BXomHOrO CHIHajaa C BXOAHBIM CHI'HAJIOM
» Hanpsxenus (8) Ha HanpsixeHus (8) Ha
n/n
6ase x%?,eex' SMHTTEpe Gase Ko;gg:x- sMuTTepe
T, + 4 — 15 —0 +4 -7 -0
Ty — 15 —126 — 4 -7 - 77 —6,6
T3 — 45 —135 —_4 —24 —16 —6,6
T, -7 —115 — 6,7 —58 —11 —5,9
Ts - 17,1 — 638 — 6,7 —6,1 —8 | =59
Ts +0,1 —17 . — 0 —0,03 —13 —0
T —35 —15 —35 — - -
Ts —15 —35 —15 - — -
Ty -9 —15 -9 -— — —
Ty - —_ —_ —6,1 —15 —5,4
Ty - - - —0,65 | — 0,03 | —0,65
Ty - — — —3 — 065 | —37
Tis - - —_ =31 | —10 —37
Tu - - - 37 | —I5 -3

Npumenanne. HanpsixkeHust Ha SJeKTPOXaxX Tpan3uctopos YIIT usmepensl B pexume
BXOJHOTO CHrHaja, obecnewnBaiouero 50% OTKPHITHS THPHCTOPOB.

Ta6auya 2
Hanpsixenne (8) Ha
Ne
wa Gase KoJaJleKTope sMutTepe
T, 1,9 4,1 0
T, 4,1 0,38 6,7
Ts 0,12 1,9 6,7
T, 0,73 3,7 1
Ts 1,7 1,35 1,35,
Ts 1,1 82 0

JIpe/iesl PeryJHPOBKH BHIXOJHOTO HANPSXKEHHS BHIIPAMHTESA
nepeMeHHBIM Pe3UCTOpOM Ry, [na HalaXKuBaHHS BHINPSA-
MUTeJIsi peKoMeHyeTcsi co6paTh He6oJbIIYIO BCIOMOTaTeNb-
HYI0O YCTaHOBKY, CXeMa KOTOpOf mNpuBeleHa Ha pHE. 4a.
YcranoBHB ¢ NOMOIIBIO pesucropa Ry; Hampsikenue 15 8 Ha
BHIXOJIe BHIIPSAMHTENsI ¥ C NMOMOIIpI0 pe3ucropa R, BCIOMO-
rarteJbHO! ycTaHOBKH TOK 0,3 @ B nenu ee Harpy3ku (R, Ry),
eaenyer y6eIHTbCS, 4TO 3afaHHHIA peXHM NOALepPKHBAETCA
CKOJIb YyrofiHO moiro 6e3 Kako-1u6o nmoxctpoiiku. Ilpeasa-
PHTENbHO CJIefyeT NPOH3BECTH NPOrpeB MOJYNPOBOAHHKOBBIX
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3JIEMEHTOB CXeMbl BHnpsiMutenss B TeyeHue 10—I15 mun, a
TaK¥Ke NpPOBEPHUTb, HE NEperpeBaeTcs JH MOINHBIA TPaH3H-
crop Ts (I1214), KoTOpHIfi MOJXKEH HAXOAHUTHCA B CTaHAApPT-
HOM flecsiTupeGepHoM pazuatope pasmepoM 60X50X25 mm.
3anaHHble pabGoyne mapaMeTpbl BHINPAMHTENS He MOJKHB
H3MeHsATbCA Gostee, yeM Ha =+0,1% npu koJaeGaHHH NHTAIO-
Iero HanpsikeHus B npepenax ot +10 no —30% (mpose:
puth ¢ nomoubio JIATP-1 unu JIATP-2), '
Y6enuBimuch B HOpMaJbHO! paGoTe BHIMPAMHTENS HA
‘muonax M7 — Mo, NepexofaT K HaJlaXXHBaHHIO HMNYJIbCHOTO
ycrpofictBa (tpansucropu F; — Tg). Ias 3toro BpeMeHHO

0-500mA
R151
ot -
(ATZBTFIH K2 5156 (v
J3 \
a

Puc. 4. IIpunnynuanbHbie CXeMbl BCIIOMOraTeJMbHOro ycT-
poiictBa (a) u KanubpoBouHo#i npucraBka (6)

OTCOEJIMHSIOT NPOBOAHHUK, coepuusiomusi auon s c ne%e-
KmoyatesneM /1y, 1 MOAKMIOYAIOT K BHBOJAAM pesHcTOpa Ry,
KaK 3TO TIOKa3aHO 'Ha PHC. 46, HCTOYHHK NOCTOSHHOrO TOKa,
HamnpsiXKeHHe KOTOPOrO MOXKHO peryJHpoBaTh B mpejenax Of
0 mo 6 8. HacTpauBaTh HMNY/JbCHOE YCTPOHCTBO MPOLIE BEe-
ro ¢ momomplo ocuuanorpaga (manpumep, tHna Cl1-—5).
CHavana ero BXOX «Y» MOAKJIIOUAOT K 6Gase TpaH3HCTOpA
T,. I1pn HopMaabHO#t paGore opMa HampsiKEeHH B STOH
TOYKe NOJKHAa COOTBETCTBOBaTh (popMe HampsiKeHH:, yKa-
3aHHOro Ha pHuc. 5a. [lanee, xas toro yTo6u y6eauThCS B HC-
NpaBHOCTH  TreHepaTopa  NHJI000Pa3HOr0  HaNpSAXKeHHA
(I'TIN), nopkmouaror Bxox «Y» ocummiorpada K KOJJAEKTO-
py Tpaunsucropa 7. Korna I'TTH pa6oraer HopManbHO, TpaH-
suctop T; 3dKpHBAeTCH MNOJOXKHTEJNbHHIMH HMIYJbCaMH H
OTKPHIBaeTCi TOKOM, NpPOTEKAalOIHM uepe3 pesHcTop Rs.
HnuTeabHOCTb MHI006PA3HEIX HMIYJIBCOB B LENH KOJJIEKTO:
pa T, u 6a3n T HaXOAHTC B 3aBHCHMOCTH OT BEJHUYHHH
ynpas/siollero HanpsixkeHus, MOABOAMMOro K BHBOJAAM -pe-
suctopa Ry. Ilpu H3MeHeHMM ynpaB/IAIOLIEro HANPSIKEHHS B
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npeaenax or 3 no 6 6 pnuTeNB-
HOCTb MHJIO000PA3HBIX HMIYJILCOB
JNOMKHA u3MeHsATbcd OoFf 1 po O
(1. e. or T/2 no O, rne T — me-
pHoxn uyacroTh ceru). Ha puc. 56
nokaszana ¢opma nua006pasHo- -
ro HampsKEHMs, HaGJI0aeMOro
Ha 3KpaHe ocuujjorpaga mnpu
Uymp=3 6; na puc. 58 -—npH
U ynp =4,5 8 1 Ha puc. 5 ¢ — npH
U ynp=5,5 6. IIpu HeoGXomuMo-
¢ty ¢opmy nuaoo6pa3Horo Ha-
NpSAXKEHHS] KOPPEKTHPYIOT, NOA-
Gupasi CONMPOTHBJEHHA PE3HCTO-
poB R ¥ R3 (B OCHOBHOM pe€3u-
cropa Rj).

 Tlocne okoHYaHHS peryJHpOB-
ku I'TIH Bxom «Y» ocuumnorpa-
'¢a NPHCOEAUHSAIOT K KOJJIEKTOPY
.TpaH3ucropa T3, rae o6pasyioT- ¢
cl TMpPAMOYTOJbHble HMIYJIbCHI, ~ -~
IJIHTENBHOCTb KOTOPHIX MOMKHA  [;T7 2
H3MEHATHCA COOTBETCTBEHHO C
AJHTENbHOCTBIO  NMHJI006pa3HBIX
HMIOYJbCOB, MNOCTYNAIOIHX Ha

Ugm

Puc. 5. OcuuanorpamMmbl Ha-
npsixKeHH# B  XapaKTePHbIX
TOUKaX CxemMbl YCTPoficTBa:

6a3y Tpanaucropa Ty. I1pu usme-
HEHUH BEJHYHHB YINPaBJAAIOLIEr0O

Ha Gase tpausucropa T, (a);

- s NUI006pPa3HOTO  HanpsiKeHUus
HanpsiKeHHs Ha peaucrope R4 ppu pasnuumsix  3HaueHmsx
n3oOpaxeHHe Ha 3KpaHe 3JeK- YNpaBJSIOUIEro CHrHazAa
TPOHHOJyYeBOf TPYOKH OCLHMIJ- (6, 8 2)

aorpada Gyaer H3MEHATbCA B
€0O0TBETCTBHH C puc. 6 a, 6 u 8. Hanpsixkenne Ha KOJJIEKTO-
pe Tpanaucropa Ty Takxke GyNeT CKaukooGpasHO MEHATHCH.

C KoauekTopa TpaHsucropa Tp uepes memb Ri3C; HM-
MyJbCHOE HampsiKeHHe NOCTyNmaeT Ha BTOpOH TPHITep, CO-
6paunniit Ha TpaHsucropax T4, Ts. [lapamerpn 3Toro TpHr-
repa nopo6paHnl TaKHM 06pasoM, YTO Ha €ro BEIXOZE MOsiB-
JASIOTCA NPAMOYrOJIbHBIE HMIYJAbCH C YaCTOTOM 2,5—3,0 xey
TOJIKO TOrJa, KOT/a-HanpsixKeHHe Ha KOJJIEKTOpE TPaH3H-
cropa T3 MOCTHTHET MakcHMaabHO# BeaHuuHH. Korxa xe
HanpsKeHnue Ha KoauekTope T's NMOHHSHTCH, MPAMOYTOJBHbIE
uMnyabcsl Ha Boixofe Tpurrepa (T4, Ts) GyRyT OTCYTCTBO-
Bath. TakuM 06pasoM, AJIHTENBHOCTb CEPHH HMMYJIbCOB Ha
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KOJIIEKTOpe  TPaH3UCTOpa
0 r”ynp T, Gymer cooTBeTCTBOBAaTh
IJTHTEJIBHOCTH NPSMOYTOJb-

HOrO UMMYJ/IbCA Ha KOJIJIEK-
Tope TpaHsucrtopa I3 Ha
puc. 7a, 6 1 8 MOKa3aHH

dopmel  HanpsiKeHHB Ha
KOJIJIEKTOpe  TPaH3HCTOpa
N Ty npH pasiaWyHHIX ynpas-
0 7 o459 4 JAOMUX  HaNPKEHHAX.
/// Takue ke ¢opmbl Hamps-
JKeHu#l OYyAYT HAa KOJJeK-

TOope TpaH3ucropa I's, TO/b-

Vi KO B OTPHIATeJbHOH NOJSp-
HoctH. [Tapamerpn Tpurre-

< Upnp=556 ¢ pa T4, Ts peryaupyior, noa-
7 / // 6upas pesucTopn Rz u Rys.
s C Buixona tpurrepa (T4,
Uy T2 Ts) uMnyJabCHl ynpaBJieHHS
yepe3 KoHgeHcarop C; mo-

Puc 6. Ocuunnorpammbl Hampske- CTymaloT Ha 6asy TpaH3H-

Huil Ha pesuctope Ry upu pasauu-
HbIX BeNHYHHAX YNPaBASIOLIETO CHT- cropa T, paGoraioulero B
nana (a, 6, 8) pexume  MepeKAIOYEHHS.

KoanexkropHoit Harpyskoi
3TOr0 TpPAaH3HCTOpA CJAYXKHT MNepBHYHas OOMOTKAa TpaHC-
dopmartopa Tp,. C ob6motok [l wu III Tp, cepun um-
Ny/JbCOB MOCTYNAIOT Ha YNpaBJsiOllHe 3J€KTPOAH THPHCTO-
poB Q4 u [;5. ®asupoBanue BHIXOAHEIX o6MoTOK Tps ocy-
mecTBAsAEéTCA ¢ MoMolbio ocuuanorpada. Ias 3sroro ero
BXOJ «Y» NMOAKJIOYAIOT NOOYEPENHO K BHIBOAAM BTODHUYHEIX
o6Motok /I u I1l, OTKJIIOUHB HX NpelBapHTEJbHO OT yNpas-
JSIOIHX 3JIEKTPOAOB THPHCTOPOB. KpeMHuHeBsie cTaGuIHTPO-
Hol My u J)3 npH 3TOM JAOJXKHB OHITh TaKXKe OTK/IIOYEHBI.
Onpenenus nonsipHOCTb HanpsiKeHHsi HAa BHIBOAAX OGMOTOK,
MX TIPHCOEMMHAIOT C TAKHM PacueToM, YToGHl Ha ympaBJsio-
IHe 3JeKTPOAb THPHCTOPOB MOCTYNAaJH HMIMYJbChl NOJOXKH-
TenbHOH noasipHoctd. He oTkirouas ocuusnorpada, npunas-
BalOT K BHBogaM o6Motok [/ u /1] xpeMHHeBhre crabHIH-
TpoHbl My U 3. AMOVIMTYAA HMOYJbCHOrO HanpsiXKeHHs Ha
BBIBOlaX OOMOTOK IIpH 3TOM He AOJKHA cHuXKaTbesl. I1pu He-
BEDHOM INOJKJIOUEHHH [HOMOB BeJHUYMHA HMIYJbCHOTO Ha-
npsixKeHua Ha o6motkax [/ u IIl pesko ynager.

B 3ak/oueHne eme pas npou3BOAAT OOLIyI0O MPOBEPKY

16

1268

urz e

268
A

UyT2




paboThl BCEro HMIYJbC-

HOTO ycTpoficTBa. Ycra- Uynp =306 ¢
HOBHB Ha BHIXOZe cTrabu- 0 Umnanecod rem
JIH3UPOBAHHONO BHINPS- a

MUTENS HanpsxKeHHe B Uynp=-456
npepesaax or 14 no 16 s,

NPHCOEAHHAIOT MnapaJ- 0 t.
JIeIbHO  pesucTopy Ry P i
6GaTapelo ¢ mepeMeHHBIM

PE3HCTOPOM TaK, KaK Io- Ugpp=-4.56

Ka3aHoO Ha puc. 46, u

HanpsXeHHs Ha pesH- 0

crope R4 B mpenenax or 6

3,0 no 5,0 8. Ha xoanex-

rope Tpansucropa T npH Puc. 7. Ocuu/IorpaMMbl Hanpa-

KEHHl Ha KoJIekyope TpaH3H-

STOM JAOJIKHO HPOHCXO- cropa T4 npH PAa3/NWuHBIX 3HAUE-
RMTb  CKauykooOGpasHoe HUAX YNPaBAAIOLIEr0  eWrHana
H3MEHEHHe HanpsikKeHus (a, 6, 8)

¢ —12,6 8 no —7,6 s.

Ilpu Hanajgke UMOYJbCHOTO YCTPOACTBA B KauecTBe Ha-
rpy3kH Tp, MOXHO MCNOJAb30BATb OOLIYHEIE IIOCTOSIHHBIE De-
auctopsl tuna MJIT-2,0 conporusienuem 150 om, KoTOopble
MOAKAIOYAIOT NapaJaenbtHo o6motkam I u 111 Tpancdopma-
topa Tp;. AMIVINTYR2a HMOYJAbCHOIO HANPSIKEHHA Ha ITHX
pesucTopax jfoJxHa ObiTh paBHoO#t 7,5—8,0 8. Mamepenxe
NPOU3BOAAT C NMOMOINbIO 3JAeKTPOHHOro ocuuajorpada (ua-
npumep, C1—5). .

V6enuBuinch B HCNPAaBHOCTH MMIYJbCHOTO YCTPOHCTBA,
NepeKII0YaoT LWIYHTHPYIOUHE Pe3ucTopsl ¢ o6Morok /1 u 111
tpanchopmaropa Tpe B uenb ynpasisiolluX 3JeKTPOJOB TH-
pucropoB /4 1 [;5. 3aTeM NMOJKJII0YAIOT THPHCTOPHI, OCe-
JIOBaTENbHO KOTODHIM IPHCOEJHHEHA KaKad-AH6o Noxxops-
Hlasi Harpyska (HampuMep, OCBETHTeNIbHAs JlaMIla MOILHOC-
bi0 200—300 67) K ceTH MepEeMEHHOro TOKa H IIPOBepSIOT
pa6oTy HCNOJHHTENBLHOrO OpraHa yCTaHOBKH. Bxon ocuui-
Jaorpada npu 3TOM AOJMKeH OHITh NPHCOENHHEH K CONPOTHB-
JieHHio Harpy3kd. HiaMeHssi ynpasisiollee HanpsiKeHHe Ha
BXOJI€ HMIIYJIbCHOrO yCTpoiicTBa B npexenax or 3,0 1o 5,0 s,
HaGJIOfAI0T 32 XapaKTepOM H3MeHEeHHs HanpsKeHHS Ha Ha-
rpy3ke. Eciu 6yner oTMeyeHa HECHMMETPHYHOCTb OTKphIBA-
HHA THPHCTOPOB M4 U M5, NONONHHTENbHO PEryJHPYIOT Ha-
NpsXKEHHS B LENH HX YNPaBJAIOUIUX 3J€KTPOJOB C NOMOILbIO
nepeMeHHBIX Pe3nCTOPOB Rig H Ruo.
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Ho6uBnch yeTKOM PaGoTH HMOYJBCHOTO YCTPOMCTBA,
nepexXoisT K mpoBepke u HasnaxuBanuio YIIT (TpaHsucrops
Ty — T14). Bxonusie xackaaut YIIT (Ty4 u Ty3) B Hanaxu-
BaHHH He HYXKAAIOTCA, CAEAYET TONBKO NPOBEPHTb HX peXH-
MBl TI0 MOCTOSIHHOMY TOKY, PYKOBOACTBYSICb NaHHBIMH, NpH-
BelleHHRIMH B Tab6a. 1. YcraHoBHB mnepekJiouyarelb By B,
NOJIOXKEHHE «PYYH.» H PEryJHpys CONPOTHBJIEHHE INepeMeH-
HOro pesncropa Ry, mogator Ha Gasy TpaHsucropa Iy mo-
CTOsIHHOe HampsikeHue — 3,0—3,1 8 OTHOCHTENBHO «3eMJIH»
H NPOBEpPSAIOT HANPSIXKEHHS HAa BCEX 3JMEKTPOAax TPaH3HCTO-
poB T)p — T4 ¢ TOMOLILIO KAKOI'0-NHG0 3/1IeKTPOHHOTO BOMBT-
merpa (nHanpumep, BK7—9). OpuentHpoBouHble naHHBIE
STHX HamnpsoKeHUH npHBefeHH B Taba. 2. Pasbpoc 3THX
HanpsXKeHHUA MOXKeT AOCTHraTh BelyyuHbl +-20%. B cayuae
3HAYHTEJbHbIX OTK/IOHEHH! NOAGHPAIOT pe3HcTOpH Rs), Rss
H Rs; (MOJI3yHOK NMEpEeMEHHOro pe3nucTopa Ris HOMKEH GHITb
YCTaHOBJIEH B CPeJIHEE NMOJIOXKEHHE) .

3areM BpeMeHHO OTCOEAHHSIOT KoHAeHcatop C; W mox-
KJIIOYAIOT K BHIXOAY YCHJIHTeNsT (IMHTTEPY TpaH3ucropa Tio)
BXOA «Y» ocuuanorpada (mepemennnii pesuctop Rgy oT
sMHuTTepa TpaHsucropa Tj, BpeMeHHO oTkaioyawT). OT.Ka-
KOro-H60 NOAXOASNIEro reHepaTopa 3ByKOBOH YacCTOTH (Ha-
npumep, I'3-33) yepe3 skpaHHpOBAHHHIA KabGeab U KOHJAEH-
carop emxkoctbio 0,01—0,1 mk¢ mnomaior Ha Bxoxm VIIT
Hanpsaxenue 20—50 xs u yacroroir 400—1000 ey. Hanps-
JKeHHe 3BYKOBOTO reHepaTopa ¥ YyBCTBHTEJIbHOCTh BXOJA OC-
nuasnorpada peryJanpyloT TakuM o6pa3oM, urobu u3obpaxe-
HHe CHHYCOHMIBI Ha 3KpaHe He HCKaXKajlocCh, a pasMepH ero
6nn yno6Hbl njs Habmonenus. Peryaupys conporHBieHHe
nepeMeHHOro pesncropa Ry, MOGHBaIOTCH, YTOOLI He IMPOHMC-
XOAMJO OrpaHHYEHHS CHHYCOMAB KaK B TOJOXHTEJbHHI,
TaK U B OTPHUATEJbHHIH NoJaynepHoA. B ciayuae HeobGxomu-
MOCTH TPOHM3BOAAT HONONHHTENbHYIO KOPPEKTHPOBKY C
noMmolinbio nepeMeHHoro pesucropa Rz Ilocrenenso ysenu-
yuBas Hanpsixenue Ha Bxofe YIIT u xoppektupys compo-
'THBJIEHHE pe3ucTopa Rjzs, JOGHUBAIOTCS CHMMETPHYHOrO Orpa-
HHYEHHS CBEPXY U CHH3Y H306pa’KeHHsi CHHYCOMIBI Ha 9Kpa-
He ocuuanorpacda. )KenarenbHo, 9To6bl pyuKa yNpaBleHHS
nepeMeHHOro pesncropa Rys MpH 3TOM HaXOAMJAAChb B Cpef-
HeM nosioxeHnH, Ecsin 310 He nostyyaercs — nogbHpaloT com-
POTHBJIEHHS] IOCTOSIHHEIX PE3UCTOPOB R4y H Ry44 C TakHM pac-
yeToM, yToGhl HauBurogueiimuii pexum YIIT ycranasau-
BaJICs B CpeAHEM MJH B GJIM3KOM K HEMY MNOJOXEHHH ABHXK-
Ka NepeMeHHOro pesucropa Rys.

18



. Ipu nanaxkusanun YIIT cremyer yyectb BO3MOXKHOCTB
HeGONbLIOH NOMOJIHHTEJLHON KODPEKTHDOBKH peXHMa yCH-
JIHTEAs NMyTeM HEKOTOPOro H3MeHeHHs (B Ty WJH HHYIO CTO-
POHY) NHTAIOLIEro HaNpPSIKEHHSI C INOMOINBIO IEPEMEHHOrOo
pesucTopa Ryr, Tak Kak He3HAUHTeJbHHE H3MEHEHHS. 3TOrO
Hamnpsi>KeHHs He OKAa3blBAIOT CYIIECTBEHHOI'O BJHSHUA Ha pa-
60Ty HMITYJILCHOrO YCTPOICTBA,
ITocne ycranoBku pe-
JKHMOB TPaH3UCTOPOB Tjo— e
Ty m cuMMeTpHpOBaHUSA 4226
pxoxa YIIT ycranaBnuBa- 37‘;71
!

R kr2*
820 196
2

= 45 N
A6i4A

IOT C MOMOIIBIO NlepeMeHHO-
ro pesncropa Ry; BeauuH-
HY HanpsiKeHHs CMeLleHHS
Ha 6a3e TpaH3ucropa T4 B
npefenax 3,7—3,8 6. HpH Puc. 8. MNpunuunuanbras cxema ac-
STOM Ha BRIXOJI€ YCHJIHTEJs TOMHHKA OMOPHOrO HanpsMeHus
HDOJIXKHO OHITh HanpsiKeHHe

nopsnxa 54 8, a kone6anus Hanpsaxenus Ha Bxozxe YIIT na
+25—30 M8 DONKHEI BLI3HIBATL H3MEHEHHs] BHIXOJHOrO Ha-
npaxeHust or 3 no 5,5—6,0 8. O6uui Ko3ppuuHeHT ycHiae-
HuA npaBuibHO HadaxeHHOro YIIT Kyake=140—150.

[Tpn HamuyuM KOCTaTOTHO MOLIHOrO CHTHAJA YNPaBJEHHS
HJIH OTCYTCTBHH HEOGXOAHMOCTH B aBTOMATHYECKOM MOLIEP-
XKaHHK 33aJaHHOrO pexuMa B Harpyske Ry MOXHO HCKAIWO-
uuth YIIT M3 ycrpolictBa ynpasJjeHHs. YCTPOACTBO ynpaB-
JIeHHs] DU 3TOM 3HAUYMTEJNBHO YNpollaercd, TaK KakK Mpd
PYYHOM pETryJHpOBAHHM MOJ3YHOK llepeMEHHOro pe3Hcropa
MOXKeT ObITb HENOCPEACTBEHHO COEXHHEH CO CTyNeHYaThiM
OrpaHMuHTeNEM BhIXoAa (mepexiiouyarejqb B;) H OoTmagaer
HanoO6HOCTs B ycuauresne Ha TpaHaucropax Tig— T

Ecau e no yciaoBusiM paGoThl THPUCTODHOro mpeoGpa-
,3oBaTessi HeoO6xonUMO oGecreyuTh Gojiee TOYHOE aBTOMATH-
yecKoe MOALepxKaHue pabouero pexxuma B Harpyske Ry, TO
BMECTO JesuTeNds HanpskeHHs Ry — Ry HCHONB3YIOT BO
Bxonuofi uenu YIIT orpensHHf HCTOYHHK ONOPHOrO Hanps-
JKeHHs!, KOTOPHIfl NMO3BOJsAET K TOMY e NPH He06XOAMMOCTH
nojsyyaTth TaKke 00paTHYIO XapaKTepPHCTHKY LeNH ynpabJjie-
HHf (T. €. HapaCTaHHe TOKAa B Harpyske Ry NpH CHHXKEHHH
ynpasasiouero” curiana). CxeMa HCTOYHMKA OMOPHOro Ha-
npsiKeHus npusefieHa Ha puc. 8. O mpexcraBiaser co6oi
CTaGUIH3HPOBAHHBIH BHIIPAMUTENDb, BHINOJHEHHHH IO MO-
croBoii cxeme Ha auoxax [, — 4 u KpeMHHeBOM CTaGuaH-
tpore 5 ([814A). K BbiXoay BHIIPAMHTENA IOLKJIOYEH
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JeNHTeNb HANpSXKeHHA Ha pe3aucropax R; — Rs. Ilpu noso-
poTe nBHXKa nepeMeHHOro pe3ncropa R, u3 opHoro kpa#-
HEro NoJIOXKEHHs B JPYroe HampsiXKeHHEe MEXAY HHM H «3€eM-
Jefi» MOMIKHO MJAaBHO MeHATbcA B npexenaax oT 0,5 xo 5,0 6
Ge3 KaKuX-1H6O NPOBaJOB U CKauKoB. JlJisi NUTaHHA MOCTa
My — 1, ua tpanchopmarope Tp, (cm. puc. 3) crepyer Ha-
Morarb fo6aBouHylo o6MoTkKy V u3 80 BHTKOB mnpoBoja.
I13J1-2 0,2.

Brixon cTaGHAM3HPOBAHHOTO BHINIPSMHTENS NMOAKJIIOUAIOT
nocjaenoBaTesNbHO € cHrHasoM Ko Bxony YIIT u ucnoansyror
nepeMeHHbI pe3ucTop Ry ANA PYYHOH peryJHpOBKH Hamps-
JKeHHs1 Ha Harpyske Ry .

Hna 3amuTel THpHCTOPHOrO npeoGpa3oBaTesis OT Hepe-
rPy30K H KOPOTKHX 3aMBIKAHHN MOXHO NPHMEHHTb YCTPOH-
CTBO, NMOKa3aHHOe Ha puc. 9, KOTopoe NpeacTaBiseT CobOH
TPUITEDP C SMHTTEPHOH CBA3bIO, BHIMOJHEHHHA HAa TpPaH3H-
cropax Ty, Ts. Ero BKIIOYAOT MeXAy TPHITEpaMH, BHINOJ-
HeHHBIMH Ha Tpausucropax T, T3 u Ty, Ts uMnysbcHOro
ycrpofictBa (cM. puc. 3).

PexXuM N0NOJHUTEIbHOIO TPHITEPA YCTAHABJAHBAIOT C Ta-
KHM pacueToM, 4TOGH NMpPH Mojaue NHTAHUA Ha YCTPOHACTBO
ynpasJieHHs OH ONPOKHABIBAJCA H TNEPEXONHJ B MEepBOE yC-
TOMYHBOE COCTOsIHHE, KOoraa TpaHsuctop Tp 3akpuiT, a T3
oTkphT (cM. puc. 9), s ynpasneHuss AONOJHHTEJIbHBIM

TPHITEPOM cayXar

TIeT e TpauchopMaTop  TOKa

i) % Tp: ¥ BHNDSAMHTENBHBIf

MocT Ha auoaax A;—Us.

[R«? 1k J Ecnau paboumit TOK B

m | Ganre] Lanrsre UenH Harpysku R, He
—@) »—Q +—@ npesnimaer 10 @, TO
- MOXHO, BOCIOJIb30BATb-

cl OOBIYHBIM THIOBHIM
TpaHcopmMaropomM TOKa

L)
2
S
&
=
=
o
S
Al
L4 ]

220 t

45
i aze.l-a%a

akt | %% 0—49Y, 3aBOJCKON
4z REE py L Ne 1P®D. 760. 164. ITep-
Yy ¥ 3 BHUHYI0O OOMOTKY TpaHc-
7 3¢ ! v :."m'z ~z206  popmaropa Tp, mnox-

vy v |—2  KJIOYaloT  MOCJefoBa-
[ T Tro-vey 1054100 reJbHO K COMNpPOTHBJE-
- a7 HUIO HATpY3KH R 4 1 6710~

Puc. 9. TlpunuunuajbpHas cxeMa , 3a- Ky THPHCTODOB Hs— 17,
HIMTHOrO YycTpoiicTBa 3pech Ry—100, K CE€TH NE€PEMEHHOr0 TO-
Hs, A7 tuna KY202H. Ka HanpsKenueM 220 s.
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O6wmorka /I tpancdopmatopa Tp, narpymxena BHIpPSMH-
TeNbHBIM MocToM M — [l4, ¢ AHaroHadu KOTOPOro-CHUMaeT-
CH ynpasisiiolllee HamnpsKeHde, MOCTymalollee Ha BXOJ, TPUT-
repa (T29 T3) .

ConpotuBiieHe Harpy30O4YHOro pesucropa Rs, NOIKJIO-
YeHHOro napaJulelbHO BXomy Tpurrepa Te — T3, nopbupaiot
TakHM 06pa3oM, YTOGH CHHMaeMoOe C Hero CHrHaJIbHOe Ha-
npsixeHue GbUIO HEOCTATOYHO AASl MepeOpOCKH Tpurrepa B
Jpyroe ycToiiynBoe COCTOsiHHE NpPH HOpMaabHOM pabouem
pexHMe B LleNH Harpyskd R,, KOrga TOK B lenH HCNOJHH-
TEJIbHOTO OpraHa npeoOpasoBaTensi He NpeBHIUAeT pacyer-
HOU BeJIHYHHH,

TIpy KOpPOTKOM SaMHIKAHHH B LeNH IepeMeHHOr0 TOKa
HIW PE3KOM YBeJHYeHHH TOKa, moTpebsseMOro HarpysKof
Ry, HampsiKeHHe HA BTOpUYHOHM o6MoTKe Tp, H Ha BXOze
tpurrepa (Ty, Ts) Bospacraer. Tpurrep onpokuubiBaercs H
NEepPeXofHT BO BTOPOE YCTOHYHBOE COCTOSIHHE, KOra TPaH3H-
crop T, otkpuit, a T3 3akpuiT. OTKpHBIUKiicH TpaH3ucTop To
LIYHTHPYeT reHepaTop HMIYJbCOB YIpaBJCHHA H YCTAHOBKA
otkaoyaercs ot cetd. Tpurrep (Te — T3s) MOXKET HaXOAUTH-
Csl B TAKOM COCTOSIHHH CKOJIb YrofHO Kojro. HToOH BepHYTH
cXeMy B HCXOAHOE moJjloxkenHe, HeOOXOHUMO BHKJIIOYHTH Ha-
npsixeHHe NUTAHHA YCTpOHCTBa ynpaBJeHHs, 4TOGH mpH no-
clepyioleM ero BKaoueHuu tpurrep Iy — T3 nepeiuen B He-
XOJIHOE COCTOsiHHe,

Ecnn npennonaraercs pa6ora ¢ 60o/blIHMH MaKCHMaJb-
HbLIMH TOKaMH B LeNH Harpy3kd Ry, 3aMeHS10T TpaHchopma-
TOp TOKa ApyrumM, 6osee mowmuuM. Hanpumep, npu tokax no
15 a Mo¥HO Hcmosb30BaTh TpaHcdopmarop thna 0—49Y,
saBojckoli Ne 1P®. 760. 165, npu Tokax ao 20 @ — rakoii xe
TpaHcdopmaTop ¢ 3aBoackHM Ne IP®, 760, 166, u T, A.



AHTEHHBLIE YCTPOHCTBA

YNPOLUEHHLIA BAPUMAHT AHTEHHOIO OMILIPA
AN KOPOTKOBOJIHOBLIX JNIOBMTENLCKUX
NMEPEAATUMKOB

K. NepebeiiHoc

"AnTeHHBIN QUABLTD HHXKHHX YaCTOT JJisl NOJABJIEHHS rap-
MOHHK H KOMOHHaLHOHHBIX YaCTOT B aHT€HHO-QHIEPHOM YCT-
pOHCTBe, ONMHCAaHHE KOTOPOrO MOMelleHO B BhiNycke Ne 33
«B noMowp panuoMQGHTENIO», CONEPKHUT PAL AeTajel, Ko-
TOpHe He Bcerha MOXHO npHoGpectd. K sTHM neransiM oT-
HOCATCS NOACTPOCYUHBIE KOHAEHCATOPh! C BO3MYIUHbIM JH3JleK-
TpuKOM. [l onmCaHHOW KOHCTPYKUHH (uIbTpPa HX TpeGy-
€TCsl BOCeMb INTYK. B cBsi3u ¢ 3TUM 6bl1 pa3pabGoraH BTOPOH
BapHaHT aHTeHHOrO (UIbTPa, HE COXepiKallMiA NOACTPOey-
HBIX KOHAEHCAaTOPOB C BO3JAYIUHLIM AH3JIEKTPUKOM. B 3sTOM
papHaHTe "(puc.. 1) NpHMeHeHH KepaMHYeCKHE KOHJEHCATo-
pel tuna KT, nomofpaHnbie Tak, YyTO NpH YyCTAHOBKE B
(HIBTD TaKHX HOMMHAJIOB, KAKHE YKa3aHbhl Ha IIPHHIUIH-
aJIbHOM .cXeMe, TpebyeMasi xapaKTepHCTHKa (HabTpa HoJy-
YyaeTcs aBTOMaTHYECKH, YTO 3HAYUTeJbHO ynpoliaeT €ro us-
TOTOBJIEHHE.

Heo6xopuM0 OTMETHTb, YTO NpeliesibHas peakTHBHAA
MOLIHOCTb, KOTOPYK MOTYT BbifiepiKaTh KonzaeHcatops KT,
No3BOJISieT NPHMEHATL ONHChHIBaeMblil GUABTP AJNA Nepenat-
YHKOB C MOLIHOCTbIO, He mnpeBnimatomeit 200—250 67; Ecau
JaHHbIH QUABTP NpefRosaraeTcs HCNodb3oBaTh ¢ Goslee
MOILHBIM NTE€PefaTIHKOM, TO HeOOGXOAHMO YCTAHOBHTb B HEM
BMecto KT npyrue. KepaMHueckHe KOHJIEHCATOpHI, pacci-
TaHHWE HA NponycKaHue GoJsiblieli peaKTHBHOH MOILIHOCTH.
B stoM cayuae noHamoOUTCA He3HAUHTENbHasi KOPPEKUHA
KaTymeK HHAYKTHBHOCTH (HJbTPa, TaK KAaK y TAKHX KOH-
HEHCATORPOB COOCTBEHHAs HHAYKTHBHOCTh Goabiue, yeM y KT,
H N1 cOXpaHeHHsi TpeGyeMol XapaKTepUCTHKH (HAbTPa H3-
JIILUHIO HHAYKTHBHOCTD HEOGXOAUMO €KOMIIEHCHPOBATbH.
QuNbTp 3aKMIOUEH B KOPHOYC M3 JIATYHH TOJIUMHOR 1 M,
JleTaJd KOTOpOre CnastHet Mexzay co6ofi. Kopnyc paspenen
BOCbMbIO NMEPErOPOAKAMHU Ha AEBSITb OTCEKOB. B Kpalinux or-
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CceKax MeHblllero pa3Mepa HaxONATCA HMXHHE YacTH BXOI-
HOrO ¥ BHIXOJHOTO KOAKCHAJIbHBIX Pa3beMOB, a B CEMH OTCe-
Kax Gosbluero pasmepa — gfetaju ¢uibrpa (CM. MOHTaX-
HYIO CxeMy Ha pucC. 2). B Kaxzofi neperopofike npocBepseHO
oTBepcTHe nuameTpoM 6 mm. Ueped HHX NMPOXOAAT NpOBOA-
HHKH, COeHHAIONIHE 3BeHbsl PHibTpa Mexny coboii. Ha ne-
peropofikax HMeIOTCA BHICTYIH], KOTOpLIE BCTABJAIOTCA B CO-
OTBETCTBYIOIIHE NPOpe3H KPhILIKKH KOpIyca.

Yeptexk G0KOBHIX CTEHOK KOpmyCa JaH Ha puC. 3 @, TOp-
ueBbIX CTEHOK — Ha pHC. 3 6; Meperopoixd — Ha puc. 36 H
KpPBILIKH — Ha puC. 3 2.

Tlocsie H3roToBieHus HAeTadeil GUJIbTPA HX OYHMILAKOT OT
Ipsi3u K XKHPa MeXaHUYEeCKHM CNnoco60M MM NPOMHBaHHEM
B aueroHe. Jlasee Ha GOKOBHIX CTE€HKax W JHE Kopmyca OT-
MeyaloT H 3aJlyXXHBAIOT Te MeCTa, Tie ROJIXHBI OHThH yCTa-
HOBJIeHH neperopofikH. Kpasi nociegHux Takxke 3ajyKHBa-
IOT, 32 HCKJIIOYEHHEM CTOPOHBI C BhHICTYNaMH. 3aTeM CrnauBa-
IOT CTEHKH KOpryca M BNaWBalOT B Hero neperopofku. Ilpu
naiike cleflyer ynotpebiasite TOJNBKO OeCKHCIOTHHEA duroc
(kanudons u 1p.). -

Jans npaBuabHOR ¢HKCAHH TEpPeropofiok B Kopmyce
¢uneTpa mpH HX nafike MOXHO NPHMEHHTb JepeBSHHbIN
wa6soH, UMEIOIIMI pa3Meph ‘OTCeka (HIbTpPA.

Pasmepbl oTBepCTHI B TOPLEBBIX CTEHKaX JI BHICOKOYa-
CTOTHHIX pa3beMoB (puC. 3 6) COOTBETCTBYIOT pasbeMam
tuna ['TIF-PK-19 g ka6ensa PK-19. B cayyae npuMeneHus
pa3beMOB [IPyroro THIa pa3Mephbl OTBEPCTHH COOTBETCTBEH-
HO JIOJIKHE OhITb H3MeHeHbl. IIpH 3TOM KelnaTelbHO, YTOOL!
HCIIONIb3yeMble pa3beMbl HMENH TO e BOJHOBOE CONPOTHB-
JICHHE, YTO H COEHMHHTEJbHBIH BBICOKOYACTOTHHIH Kabelb.
JAas nanHoro ¢uiabTpa BOJHOBOE CONPOTHBJIEHHE Pa3beMoOB
H Kabeas Moxer kone6aToCsi B npefienax 35—75 om.

Hetanu GuasTpa MOHTHPYIOT Ha ONOPHBIX TOYKaxX, B Ka-
YeCTBE KOTOPHIX HCMOJIb3YIOTCA JIENECTKH H3 MSATKON JIaTyHH
Tosmuunol 0,3 mmM, ycTaHOBJIeHHbIE HA CTOMKax U3 NOJHCTH-
pona, OpraHHYecKoro cTekaa HiH ¢roponnacra. Ueprexn
CTOEK HaHbl Ha PHC. 4 @, a JIenecTKOB — Ha puc. 4 6. Bcero
HeO6XONMMO M3TOTOBHTHL 32 KOMIUIEKTa ONMOPHLIX TOyek. Mx
yCTaHaBJHBAIOT [0 MECTY pacNoJIOXKEHHs KaTyllek QuiabTpa,
10CJIe TOrO Kak OHH GyayT u3roToBieHb. CTOfikM mpHKpen-
JSIIOT K AHY Koprnyca BUHTaMH M3X6. [lnaMeTps orBepCTHH
B CTofiKkax BHIOpaHEl ¢ TEM pacyeToM, 4TOGH NpH BBEpTHIBa-
HHH BHHTOB OHH CaMHM Hape3ajin pe3bly. '

B ¢unbrpe npuMenenbl kouaencatopu KT-2a u3 rpynnbl
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Puc. 3. Yeprexn GoKoBHX CTeHOK (@), TOpueBHX credok (6), me-
peroponkn (8) Kopnyca QmALTPa ¥ KPHUIKH (2)

no TKE M700 (xpacHoro BeTa) C OTKAOHEHHEM €MKOCTH OT
HOMHHabHON +10%. Konpencarops apyrax rpynn no TKE
yCTaHABJIHBATh He CJEJlyeT, TaK KaK TOTfa Ha XapaKTepuc-
Ky puabTpa OyAer 3aMeTHO BAMATH OKpYXKaiollas Temne-
patypa. .

MonTaxuas cxema ¢unoTpa npeseaeHa ua pnc. 2. [Mo-
PANOK MOHTAXa CAeAYONAA: CHayana yCTaHaBAHBAKT KO-
aKCHAJIbHHIE Pa3beMH, a 3aTeM pa3Mevalor Mecra, rie AOJ-
JKHH HaXOAHTbCH OMOPHHE TOYKH H 3a3eMJIAIOLIHE JIENECTKH.
Ipy pasMeTke MeCT ONOPHHIX TOYEK HEOOXOAMMO PaCCYHTHI-
BaTh HX Tak, YTOGH KaTYIIKH (HIbTpa HAXOAWIHCH HA HaH-

3. 3ak. 766 2



- GosibieM BO3MOXHOM
- pacCTOfiHHH OT CTe-
7 HOK, IHa H KPHBILIKH

¢3/ ‘ Kopnyca, a TakKe
Ipyrux karyuek. Ilo-
C¢lle  pa3MeTKH [po-
CBEpJIHBAIOT B pa3s-
Puc, 4. UYepTexku MOHTaXKHHX cTOek JIHYHBIX TO4YKax oOT-
(@) » nenectkos (6) BEPCTHA M 3aKkpen-

JSIOT HAa HHX CTOHKH

OMOPHEIX TOYEK, K KOTOPHIM 3apaHee IpPUBepHYTH Jie-
necTkH. [locse Toro kak 6yAyT yKpenJeHbl ‘BCe CTOHKH, MOH-
THPYIOT AeTanu Qu/IbTPa, PykoBOACTBYsACH puc. 2. Heobxo-
JIHMO CJIEIHTb, YTOGH COERHHHTENbHBE TPOBOLA, HAYIIHE U3
OTCEeKa B OTCEK, NPOXOAMJIH TOYHO yepe3 UEHTPEl OTBepCTUH
B neperopofkax. JIjs MOHTaxa HCOJL3YIOT BHIBOABI fETa-
Jiefi, a TaM, I'ie 3T0.OKaXeTcsl HEeOOXOXHMLIM, TOJblil Mef-

Hblfi (KelaTeNbHO nocepeGpeHHbifi) NPOBOA JHAMETPOM
1 mm.

XapakTepuctHka ¢uiabTpa npepcTaBieHa Ha puc. 5. Ta-
Kasi xapaKTepucTHKa OyfeT moJyueHa NPH MOHTaxe AeTa-
Jiell M H3TOTOBJEHHH KaTylleK B TOYHOM COOTBETCTBHH C
puc. 2.1 6. OHa HeCKOJBLKO-XyXKe, YeM y QHIbTpa, OnHCAH-
Horo B 33-M c6opHHKe «B nomomp pannHono6uteno». Yxya-
IIeHHe CBSI3aHO C TeM, 4TO GHILTP He HacTpauBaercd. Onna-
KO H TpH TAKOH XapakTepHucTHKe QHJILTP paboTaer BroJHe
YIOBJIETBOPHTEJIbHO HA BCeX Hana3oHax, Hckiovas 28 Mey,
r/ie IOTEPH HECKOJIBKO BO3PACTaloT.

Ilpn ycraHoBkeé ¢uibTpa Ha OTKPHTOM BO3RYyXe (Ha.
KpHhlllle, Ma4Te aHTEHHH U T.'1.) ero HeO6XOAUMO repMeTH3H-
poBaTh, TIlAaTEJAbHO 3amasiB BCe IHEJNH B KOPNyCe M NOKPHB
€ro KakHM-1H60 MaTepHajoM, Ha KOTOPHH He JeHCTBYIOT
NpHPOJIHbIE YCJIOBHSA (OKpyXKarlllas TeMneparypa, Betep, aT-
MocdepHble 0GaZiKH U NbUIb). '

Katywku ¢uabTpa HaMaTHIBAlOT H3 MERHOTrO TpoBOAA
IHaMeTpPoM 1,5 mm TOYHO MO RAHHBIM TAbJIHUBI H YEpPTEKY
(puc. 6). MoxHO TakXe HCNONL30BAThL NOCepebpeHHbI npo-
BOJ WIH MEIHBI 3MaJUpOBaHHLIA J1060f Mapku. Karymes
‘BaMaTHBalOT Ha onpaBke JauamerpoM 11 mm, Batarweas
nposog. [locne cusiTHA ¢ oNpaBKH BHEMHHA AHAMETP KaTy-
IIeK YBeJIMYHBAIOT KO HEOOXOLAMHX PasMepoB H pacTATHBa-
I0T HX TaK, YTOOL! NONYYHJICS HYXHBIH wmar BuTkoB. Heo6xo-
AYUMO HMETb B BHJY, YTO NMPHNAaHBaHHE KATYyLIeK, flaxe C He-
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Puc. 6. Karyuka
HHAYKTUBHOCTH
dunbTpa

GOJNbIIHM MeXaHHYECKHM HalpsiKeHH-
eM (cxartue, u3rub, pacTaxKeHue),
yXynluaeT 3HayeHHE TeMIepaTypHO-
ro ko3pduuHeHT2a HHAYKTHBHOCTH
(TKWU). Tlpn u3MeHeHHH OKpYHKato-
Lieil TeMnepatypol ¢uabtTp Gyner pac-
CTpPauBaThbCl TeM GOJbile, YeM TMOA
6OMbILNM MeXaHHYECKHM HaNpsiKeHH-
eM NpunasHel KaTyllku. ITostoMy Ka-
TYIIKH TpPHMEpPSIOT K ONOPHBIM TOY-

KaM H IoC/J€ YCTZaHOBKH HX NpHIIAHBAIOT, HE NMPHMEHAA HH-

KaKux ycunuii. MoTouHble nasHble’ KaTylleK HHIYKTHBHOCTH
H YKa3aHbl B TabJHle.

Tabauya
OGo3navenne HUnnykrus- Buewnuft Iiiar BuTKa,

KaTylulex HOCTb, MK2H An E;‘W:TD. MM Uncao BATKOB
L, 0,16 15,0 2 3
L, 0,282 15,0 2 45
Ly 0,025 6,0 4 9
L 0,24 15,0 2 4
Ls 0,02 10,0 5 i
Le 0,24 15,0 2 4
L, 0,24 15,0 2 4
Lg 0,04 10,0 7 2
Ly 0,24 15,0 2 4
Ly 0,2 15,0 2 35
Ly 0,0867 9,0 3 4
Ly, 0,2 15,0 2 35
Lis 0,125 15,0 92 25
Li 0,2 15,0 2 35
Lis 0,125 15,0 2 25
Ly 0,125 15,0 2 25
Ly 0,24 15,0 2 4
Ly - 0,125 15,0 2 25
Lio 0,015 6,0 5 1
Ly 0,282 15,0 2 45
L2l : 0- 16 1 5,0 2 3

fipumevanue. Barsoabl Katymiku Lp AR YMEHbUWEHHS UHAYKTHBHOCTH CAeAaKsl
ABONHON LINDUHLI H3 TOTO e NPOBOAA.

v

Hekoropme pekomenaaumu. KompeHcaTopsl, Koropbie
NpefnoyaraeTcsl YCTAHOBHTb B 3BEHBAX (UILTPA, AOMKHM

6LITb KepaMHYECKUMH,
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IlpunanBaTe KOHAEHCATOPH CJefyeT WX BBIBOZAMH, NpHueM
OHH JIOJIXKHBl HMeTb MHHHMAJIbHYIO IIHHY, OHAKO HE MeHee
10 mm. B Tex Mecrax, rge Heo6XONMMO NpUNAsTb 3a3eMJsie-
Mble Kopryca (UALTpA H BBEIBOLB KOHIEHCATOPOB, CJENYeT
YCTaHOBHTb JIENIECTKH, 3aKpelJIeHHble Ha KOpnyce 3aKJenKoil
HJIH BHHTOM. TeMmnepaTypHbiil KO3(Q(HILUNEHT E€MKOCTH KOH-
nencatopoB (TKE) o6sizatenbHO NOJKeH GHITb OTpHLATENb-
HbIM, paBHBIM (700-4-100) - 107 unu Gnu3kuM K 3TOMYy mna-
pamertpy.

IpaBuyIbHO H3rOTOBJIEHHBle KaTyHIKH, nOOpoKayecTBeH-
Hble KOHAEHCATOPH H XOPOLIHi MOHTaXX 3BeHbeB (HAbTpa
NIONHOCTBIO YCTPAHAIOT HEOOXONHUMOCTb NPOBEPKH XapakTe-
PUCTHKH pHILTPA.

HapnexuocTb paGoTh ¢uiabTpa BHCOKA. B HOpManbHbIX
KOMHATHBIX YCJOBHSX OH MOXeT paboTaTb MHOIO JIET, a ey
€ro 3arepMeTH3HpPOBaTb, TO OH MOXeT OHWTb yCTaHOBJEH Ha
Kpbille, HA MauyTe H T. A. I'epMeTH3auuio MOXHO crenaTs, 3a-
nasB BCe HIeJH B KOpHyCe H NOKpPhIB €ro MaTepHasioMm, Ha
KOTOPHIfl He BO3[EeACTBYIOT HPHPOAHBIE YCJIOBHS: H3MeHeHHe
BHEIIIHeH TeMnepaTyphl, aTMochepHLie OCafiKH, BeTep, Nblib.

Ecau ¢unstp 6yneT yCTaHOBJEH OKOJIO aHTEHHBI, TO COe-
IUHUTEJNbHBIH BLICOKOYACTOTHHIH Kabelb MeXAY HHM H Bhl-
XOOM NepefaTyHKa AOJKeH HMeTb ABOHHYI0 IKPAHUPOBKY
(nBORIHYIO OMJETKY) AJfl YCTPaHEHHS NPOHHKHOBEHHS CHJb-
HBIX rapMOHHK CHrHasJa nepefatuuka. Jlyquwe Bcero ycra-
HaBJIMBATh PUJABTP OKOJO NiepeAaTyHKa, HO ipH ITOM TaKiKe
HeOOXOMHMO MEXKAY BXOAOM (HJbTPAa H BHIXOAOM NepeAat-
YHKa CTaBHTb BLICOKOYACTOTHBIH Kabelb ¢ ABOAHLIM 3Kpa-
HOM,



KOHCTPYKLLMM
HAYMHAIOWLETO PARMOJIKOBMTENS

NMPMEMHMK HAYMHAIOLLETO

B. Bacunses

PaauonoGuTeny HayMHAIOT CBOH TBOPYECKUH NyTh OOBIY-
HO C W3TOTOBJICHHS NpocTeiilero pajguonpueMuHuka, B 20—
30-x"romax HayuHawUue JgOOUTeNH coOMpalin AeTeKTOpHHE
npueMuuky. Jlioburean 40—50-x rofoB HayHHAJIH € H3IO-
TOBJIEHHsl GaTapefiHOrQ HJH CeTEBOr0 NpHeMHHKa Ha OJHOM-
nByx namnax. Haunnawomue papuo/atoburent 70-X rogos co-
61paloT TPAH3UCTOPHLIE NPUEMHHKH NPSAMOro yCHJEHHS.

OnuchiBaeMblii HHUXKe NPHEMHHK NpenHas3HayeH AAA HayH-
Halomux. Ero cxema H KOHCTPYKUHSi pa3pafoTaHBl TaKuM
o6pa30M, yTOOBl MaKCHMaJIbHO YIPOCTHTB npopnecc nopgbopa
nerasnell, HM3rOTOBJEHHS, HaNaXXHBAHHA M 3KCIUIyaTalHIO
npueMHuKa. B TO e BpeMsi 3TOT NPHEMHHK, HECMOTpPA Ha
CBOIO OTHOCHTEJIBHYIO NIPOCTOTY, 06/1afiaeT yIOBIETBOPHTENb-
HOH YYBCTBHTENbHOCTBIO H JNOCTATOYHOH BHIXORHON MOIIHOC-
ThI0, YTO MO3BOJISIET C €r0 NOMOLIBIO OCYILECTBIAATh TPOMKO-
roBOpANIHH NMPHEM MECTHBIX H HEKOTOPHIX JAJbHUX pajiuo-
craunuii, paGotalmux B JAuana3doHax mnuHHHX (IB) wu
cpenuux (CB) Bonh.

MpunuunuanbHas cxema (puc. 1). IIpueMHHK BrinoJduen

Tr MN422 T2 MNY22 73 ﬁ(ﬂ#ﬂ TYMN3T 75 Mny0
25m 558 -608 8-10ma

Puc, 1. TlpunupnmanpHas cXeMa NPHEMHHKA
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N0 cXeMe npsaMOro ycHjenHs. OH COmepXXUT MarHUTHYIO aH-
TenHy MA; nByxkacKkapHblii ycunutenb BU Ha TpaHsucropax
T, u Ty nmerekrop Ha muomax M, u Hj; ycunutenr HY ua
TpaHaucropax I3—Te¢ HHHAMHYECKUH FPOMKOrOBOPHUTENb
I'py u Gatapelo nutanus b, ¢ HayaJbHBIM HamnpsiKeHHEM
6,0 6.

MarsuTHaa 'aHTeHHa MNpenHasHaueHa JJis yJiaB-
JIMBaHUA SHEPrUHM PaJHOBOJIH H NpEBpAlLeHUs ee B 3JEKTpPH-
yeckue cHrHajibl, OHa COCTOHT H3 KaTyWKH HHAYKTHBHOCTH
L,, kotopas BMeCTé C KOHAEHCATOPOM NEPeMEeHHOH eMKOCTH
C, o6pasyeT pe3OHaHCHBIil KOHTYp, HaCTpauBaeMblii Ha BOJ-
Hy Xenaemo#i craHguu. Katymka cBasu Ly comep:KuT BCero
HECKOJIbKO BUTKOB H NpeJiHa3HayeHa A nepeflayd 3Hepruu
NpPHHATOTO H BHIJIENIEHHOIO aHTEHHOH CHrHaja Ha BXOJ. yCH-
autens BU ¢ uesarblo ero mocnexpywouero ycunenus. O6e na-
3BaHHBIE KaTYLWIKH pa3MellleHnl Ha CTaHZapTHOM ¢eppuTto-
BOM CTEpXKHe. .

Ycecunutenb BY npennasHayen mist yCHIeHHs Hanpsi-
JKeHHSI NPUHATOTO CHTHaJia 10 BeJHYHHBI, HeOOXOAHMOl 1A
HopMasnbHON pa6oTh AeTekTopa. McnosnbsoBanue ByX BhICO-
KOYaCTOTHBIX TPaH3HCTOPOB NO3BOJISieT NOJYYHTh YCHJIEHHE
HanpsixkeHusi curgana B 1500—2000 pas. Ecau ucnosnbso-
BaTh TOJBKO OJHH TPAH3HCTOP, TO KOHCTPYKUHMS YCHJIHTENS
BY crana Obl npolue, HO 3aTo ycuieHHe Gbiio O6bl B 15—20
pa3 Mmenbie. C npyrofi cropoHwml, ycuautenb BU Ha Tpex
TPaH3HUCTOPax Mor Onl o6ecneynTh OyeHb GOJBILIOE YCHIIEHHE,
HO ero KOHCTpyKUHsl 6bljia 661 HAMHOIO CNOXKHee.

[TpuMeneHHBIEi B npueMHHKe ycHauTear BU ornuuaercst
HECKOJIbKO HeOGHYHBIM BKJIIOYEHHeM TpaH3UCTOpOB Ty u Ty,
YTO TMO3BOJIMJIO COKPAaTHTh B HeM 006Ilee KOMHYECTBO KOH/EH-
catopos 10 1ByX (C2 u C3) u peancTopoB 0 uerhipex (R, —
R,). Pesucropu R, 1 R, oGpasyloT menHTeNb, CO3AAOLIMI
HayaJbHOe HanpsXKeHHe CMelleHHs Ha 6Gase TpaHsHcTOopa 7).
HanpsixkeHne cHrsHana nojaercss Ha 3TOT TPAaH3HCTOp C Ka-
TYMIKH Lo, OfMH BHIBOJ KOTOPOH coefnHeH ¢ 6a3oil TpaH3u-
CTOpa HernoCpeACTBEHHO, a APYrofi Yepe3 pasjeJHTeNbHbIH
KoHzeHcaTop -Co NOAKIIOUEH K SMHITEPY TOrO e TpaH3u-
cropa. KossexTop TpaH3suctopa T; COeJHHEH HeNocpeicT-
BEHHO C OTPHIlaTeNbHEIM TOJMIOCOM GaTapeH NHTAHHA uepes
pesncrop Rs. B nenb sMurTepa BKAIOYeH peaucrop R, Bbi-
NOMHAIOMKE cpa3y Ase QyHKUHM: BO-NepPBLIX, OH CTabHIH3H-
pyer BeJHUHHY TOKa KoJUiekTopa TpaHsicropa T) B nperne-
s1ax 0,8—1,0 #a, a Bo-BTOPHIX, fBJIsieTCss HArPysKo# nns T0-
KOB BBICOKOH 4aCTOThl, YCHJIEHHKIX TpaH3ucropom T,
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Basa tpansucropa T; CcoeNHMHEHa HENOCPEACTBEHHO C
3MuTTepoM TpaH3HcTopa T Takoe BKAIOUeHHe HO3BOJAET
YNpPOCTHTD CBSI3b MeXJy TpaH3HcTOpaMmH Ty u Tg u oboiiTuch
6e3 HOMONHHTENbHHIX PE3HCTOPOB H KOHIEHCATOPOB, YTO
croco6CTBYeT YBEJIHYEHHIO YCHieHus. B nenbp sMutTepa
TpaH3ucTopa Tp BK/IIOYeH pe3uctop Ry, craGuiausHpyromuit
TOK KosJiekKTopa B npenenax 1,5—1,8 sa. Toku BrIcOKO# ya-
CTOTH B OCHOBHOM NPOXOAAT 4Yepe3 BKAIOYEHHHN .napas-
JenbHO pesHcTopy R, kouueHcatop Cs, cOnpoTHBIEHHE KOTO-
poro AJIsl 3THX TOKOB 3HAYHTENbHO MeHbIue, yeM y Ry,

Tox konnexkropa TpaHaucTopa I3 yBesqHYEH mO CpasHe-
HHIO C TAaKHM e TOKOM TpaHsucropa I, JTo cHesano
IteJbI0 NOBLIMEHHs yCHJeHHs KacKapa. Harpyskofi kackana
ABnseTca npocceab L, npeacraBasiomuli co6ofi KaTyuky
HHIYKTHBHOCTH, HAMOTaHHYI0 Ha (QeppHTOBOM KOJbLEBOM
cepiedHHKe, KOTOpas HMEET MaJIoe CONPOTHBICHHE NOCTOAH-
HOMY TOKY M 6OJbluIOe — TOKaM BEICOKOH YaCTOTHI.

HeteKTOp npexsasHaden ANsl BLIENEHHA M3 BHICO-
KOYaCTOTHOTO CHrHaJla HH3KOYaCTOTHBIX 3JEeKTPHYECKHX KO-
neGaHuil, BOCNPOH3BOAAIMHKX 3BYKR peuH, HeHHst H T. n. OH
BBIMIOJIHEH MO pacnpoCTPaHeHHON cXeMe C 3aKPBITHM BXOIOM
H COCTOMT M3 pasfienuresbHOro Kougencaropa Cy, ABYX AHO-
roB 1, u Mz, dunprpylomero kongencaropa Cs H Harpysku
JeTeKTOPa, OXHOBPEMEHHO ABASIOMEHCH PeryisTOpOM IpoM-
KOCTH,— MoTeHHHOMeTpa2 Rs. C NOMOIIBIO NOCHEXHEr0 MOXK-
HO H3MEHSITb BEJIHYHHY HaNpsXKEHHAA HU3KOYACTOTHHIX KoJje-
6Ganuil, nocTynamMHKX ¢ BHIXOJld AETEKTOPa Ha BXOQJ YCHJIH-
teas HY. ]

Ycunurenr HY npepHasHaueH MIA YCHIEHHS 3JI€K-
TpUUECKHX KoyeGaHHA HH3KOH YacTOTH A0 MON(HOCTH, HepO6-
XOAHMOfl ANl HOpPMasibHOft paboTHl T'POMKOrOBOPHTENS.
Ycunurens BHIOJNHEH mO BecTpancdopMaTOpHON cxeme Ha
geThIpeX TPaH3HCTOpaX. MoXKHO Oblio 6Bl NPHMEHATb YCHJIH-
Telb Ha TPeX WM Jaxke JABYX TPaH3HCTOpax, HO TOrxa
notpeGoBasioch GBI BBECTH JOMOMHHTENBHO ABA HA3KOYACTOT-
HuHX TpaHcopMaTopa, YTO YCJHOXHHJIO OB KOHCTPYKIHIO.
C nmpyro#f CTOPOHBI, YCHIHTENb HA NATH HJAH MECTH TPaH3H-
CTOpax NO3BOJIMJ Obl NOJYYHTD JIYYIUYI0 TYBCTBHTENBHOCTS,
60Jb111YI0 BBIXOAHYIO MOUHOCTb, HO KOHCTPYKIHA M HaJlaXH-
BaHNe NMPHEMHHKA CTaJH OBl HAMHOrO CJIOXHee.’

Oco6ennoctbio fanHofi cxembr ycunurens HY ssaserca
vepenosauue Tpansucropos p-n-p (Ts, Ts) u n-p-n (T4, Te),
YTO NMO3BOJHJIQ OCYHIECTBHTb HENOCPENCTBEHHYIO CBA3b MeX-
Iy HHMH, caeaTh ABYXTAKTHBIi S3KOHOMHYHBIA BHIXOZ H A0O-
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6uThbes Xopoiuei LTa6HIbHOCTH peXXuMoB paboThl BCeX Tpau-
3HCTOPOB.

HecoMHeHHBIM mOCTOMHCTBOM GecTpancdopMaTOpHOro
ycuwmurenrss HU siBnsercs 7o, 4T0 OH MOXeT obecneyntb
BIOJHE NMPHEMJIEMYIO BHIXOAHYIO MOHIHOCTb 150 m8a npu Ha-
npaxennu nutaHus 6,0 6. Jna cpaBHeHHs YKaxkeM, YTO
TpaHchopMaTopHuiit ycuiantens HY npoMumenHoro mpu-
emHHKa «CoKos» pa3puBaeT MOHHOCTb 70 mBa npu Hanps-
JeHUH nHTaHuA 9 6.

Jlnst nonyueHnss MaKCHMaJibHOM BHIXOJHOH MOMIHOCTH He-
06xonuMoO obecrneyuTh HEHM3MEHHOCTb BEJAHWYHHH NMOCTOAHHO-
ro HanpsiKeHHsl Ha SMUTTepax TpansucTopoB Ts u T, KOTO-
pda pojikHa OHTh PaBHA NOJOBHHE HaNpsXKEHHst HCTOYHHKA
nutanus, T. €. okoso 3,0 8. BHCOKasi cTaGu/IbHOCTb HAHHOFO
ycunutens obecrneunBaeTcs T€M, YTO HaNpPsiKeHHe CMeUleHus
Ha Gase tpaHaucropa T3 cTaGHAH3IHPOBAHO HpU NOMOMULH Jie-
JIUTeJIfl Ha pe3HcTopax Re M Rz, a Ha 5MHTTep 3TOro TpaH3u-
cTOpa uepe3 KaTYIIKy IpoMKoroBopureds Ip, u pesucrop
Ryo NoAaHO NOCTOSIHHOE. HANPsiXKEHWe ¢ SMUTTEPOB TPAH3M-
ctopoB 75 u T,

HOns paborh ycuintens 6e3 HCKaXKeHHH Ha MaJsofi rpoM-
KOCTH Ha Gazax TpauzucTopoB Ts u Tg HeOGXOAMMO CO3HATh
OTHOCHTEJIHO HApYr Zpyra HeGosbluioe cTaGuIH3HpOBaHHOE
cumeriense. Jns storo cayxur muon s, no KoTopomy mpo-
XOAHT. TOK KOJJIEKTOpa Tpauauctopa T,.

3BykoBas KaTyhiKa rpoMKoroBopuredis I'py BKJAIOYeHa
MEXKAY 3MUTTepaMu TpaH3ucTopoB Ts 1 T H cpentedt TOUKON
roupeHcaTopoB Co 1t C\o. [IpuMeHetine Ha BHIXOE YCHIIHTENA
JIBYX KOHAEHCATOPOB BME€CTO OJHOIO CYUIECTBEHHO YMeHb-
MaeT BO3MOXHOCTL HEYyCTORMuUHBOM paboti ycuiautens HU u
NpUEeMHHKA B IeJIOM NpH CHWIBHOM pa3psiae 6aTapeH nura-
HHS.

HMCcTOYHNKOM NHUTaHUSA NpUeMHHKA SBJASETCA
GaTtapest ¢ HauanbHbiM HanpskenveM 6,0 8, cocraBiieHHas
H3 YeTbipex BKJIOYEHHHX NOCJENOBaTeAbHO 3JeMEHTOB Ha-
npsKenneM 0o 1,5 6 kaxauid. [1py 910M HyXKHO y4HTHIBATD,.
Y70 YeM GOJIbIIYIO eMKOCTE HMEIOT 3/JeMeHTH OaTapeH, TeM
.ponbite Gyfer paGoTaTh C Heli NPHEMHHK B Oyner MeHbiue
ONACHOCTL BO3UHKHOBEHHA HCKaXeHHH cHruana. Takue ncka-
WKeHHs MOryT Guith npr pabore co cTapnMH.OarapesiMH, Y
KOTOPHIX BHYTpeHHee CONPOTHBJAEHHE CTAHOBHTCH OOJIbHIHM,
flas ycrpanenns mx, Kpome KoHaeqcatopos Co u Cyo, B npu-
eMHEK BBeAeH PUABLTD RsCs, Yepes KOTOPHIt NHTAIOTCH TPaH-
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suctopnl Ty, Tg ¥ JleIuTeNb HANPSXKEHHS B LeNH Gasbl TpaH-
aucropa 7s.

Caienyer ykasartb, 4TO, HECMOTpPS Ha OTHOCHTENBHO 6OJb-
pIoe KOJNHYeCTBO NpPUMEHSEMbIX TPaH3HUCTOPOB, NPHEMHUK
BCe e HeCJIOXeH 1o yCTpoHCTBY M obsnamaeT xopoluei cra-
GHJIBHOCTBIO pexHMa paboThl ‘TPaH3UCTOPOB. DTO NO3BONAET
CYILECTBEHHO YNPOCTHTh NOA6Op MOKYNHBIX JeTanedl, a Tak-
e HaslaXkKuBaHUe NpUEeMHHKA.

Nokynubie petaau. Tpausucropsl 71 H Te nOmKHbL ObITh
BHICOKOYACTOTHBIMH, MaJiodl MOIHOCTH. 31eCh NpPHUroAHh
HpaKTHYECKH BCE THILI OTEYECTBEHHHIX BBICOKOYACTOTHBIX
TPaH3HUCTOPOB, BKJIOyasi CaMble JOCTYNHbIE U JElUeBbIE,
a umenHo 1422, 11423, 11401, 11402, 11403, 1416, T'T309A u
ZIpyrue. YcuneHue TPaH3HCTOPOB MO TOKY MOMKeT OHITh ca-
MBIM pasjuyHbiM, ot 12—15 no 300—300.

Tpanaucropsl T3 — T — HH3KOYACTOTHBIE, TaKKe MaJIOi
mouigocTy, Tuna MIT40—MI142 (T3, Ts), a T4 u T u Tuna
MI136—MI138 (T4, Te) ¢ n0OOHIMH nOCAeAYIOLMMH GyKBeH-
HBIMH WHIEeKCaMH. [Inia yBenuuYeHHA MaKCHMaJbHON BBIXOI-
HOfl MOIIHOCTY M yMeHbLIEHUsI UCKaXKeHHH 3BYyKa KeJaTelib-
HO NPHMEHATh B OKOHEYHOM KacKajle TPaH3HCTOPH C OfHHA-
KOBbIM GOSIBIUMM yCHJIE€HHEM No Toky. [ljis 3TOoro Kackapa
Jyduie BCEro NOAXOAAT TpaHsuctopn MIT41, MIT41A,
MI142b6 B xauectee T 1 MI138, MIT38A B kauectBe T.

HOuonwet [, — [3 nomxHb GbiTh TOYMEYHBIMH, repMaHHe-’
BbIMH, BHICOKOYAaCTOTHHIMH. Jlydle BCero HCNoMb30BaTh AHO-
s JOBb—JI9E. MoxHo TakxXe npumenuts J2B—]JI21.

ITotenuuomerp Rs perynsitopa TIpOMKOCTH KeJaTeJbHO
MMeTb COBMELIEHHBIH ¢ BHIKJIOYaTeJeM NUTaHHA, HalpuMep,
Tuna CI13—3B, npumMeHsieMblii B NpOMBILIEHHBIX KapMaH-
HbIX npueMHukax «Cokon», «HefiBa» u np. Conporusienue
noreHuroMerpa mMoxer Obith OT 4,7 g0 10 xom. MoxHO Tak-
e NPpUMeHUTb GoJiee AOCTYNHBHE H JienIeBHIH NOTEHLHOMETP
tuna TK-I1. ,

[TocTosiHHBIE PE3HCTOpHl KeNaTeqbHO NPHMEHHTb Majo-
rabapuTHble c pacceHBaeMolt momuocteio 0,125—0,5 ar.
Bronne nonxonar pesucropst ¥JIM u MJIT-0,5 unu BC-0,25.
Ilpenanourenue cnenyer oTpaTh pesucropam tuna MJIT-0,5,
TaK KaK OHH Gosiee ynOOHH MpH MoHTaxKe, yeM BC-0,25, u He
TakHe Xpynkue, kak YJIM. ConpoTusiieHust pesHCTOpPoB MO-
. TYT OTJIKYaTbCH OT YKa3aHHBIX Ha NPHHUHNHANBLHOM CXeMe B
npenenax +10%, a peaucropos Ry, Ry, Rs u R; maxe na
20—30% (B 6oJbIIYIO CTOPOHY), HO STH PESHCTOPH! JOKHE
HMeTb OIMHAKOBHIi pasbpoc B KaxX/ol nape pesHCTOPOB,
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Kongencatop nepemennofi emkocty C; HONXKEeH HMETb
MHHHUMaJIbHYIO* eMKOCTh OT 5 10 10 n¢p v mMakcumanbhyio
350—400 n¢. Takve nauHble UMEIOT ONHOCEKUHOHHBIE KOH-
JleHcaTophl nepeMeHHOH eMKOcTH ¢upMbl «Tecna» unu ote-
YeCTBEHHOrO NPOHM3BOACTBA, NpeAHa3HAUYeHHbie J1s1 JNETCKHX
KapMaHHBIX npueMHUKoB. Ecin pasMepn npuemHuka He
BaXKHbl, MOXXHO HCNOJb30BaTh OJHY CEKUIHIO CTaHIapTHOrO
IBYXCEeKIIHOHHOro GJI0Ka KOHNIEHCATOPOB nepeMeHHON eMKOC-
TH C MHHHMAaJIbHO! €MKOCTBIO KaXAOo# cexuuu 11 n¢g u mak-
cuManneoit — 495 ne.

Koupnencatopsl nocrosHuoit emkoctd Cp, C4 u Cs Moryr
HMeTb eMKOcTh B npesenax 0,01—0,05 mx¢p, a - C3 0,03—
0,1 mk¢. 3pmecr MOXHO NpPHMEHHTb KOHIEHCATOpH THNA
BM-2, MBM unn KJIC.

daekTponuTHyeckne KoupeHcatopel Cg— Cio NOMKHH
6biTh ManoraGapHTHbHIMH, Hanpumep pupMH «Tecna» uiH
oreuectBeHHble THna K50-3, Kb0-6 Ha paGouee HanpsKeHHe
or 6 8. Emkocts Kouzmencatopa C; moxer Guth oT 3,0 HO
20,0 mx¢, a xougencatopoB Cs H Cs — ot 10,0 no 30,0 mKeh.

Koupencatopn Cyg u Cyg SIBASAIOTCA BeCbMa OTBETCTBEH-
HBIMH 3JIeMEHTAaMH, TaK KaK OT HX €MKOCTH 3aBHCAT BLIXOA-
Hasgi MOIUHOCTb H KayeCTBO 3By4aHus npuemHuka. ITostomy
6610 Gbl XOPOWIO YBEJHYHTh HX eMKocTh Ao 200,0 mx¢ u
naxe GoJee.

. T'pomkorosoputens I'p; pomxeH ObiTh JHHaMHYECKHM,
MOIHOCTLIO OT 200 m8a, ¢ CONpOTHBJEHHEM 3BYKOBOH Ka-
TYLWIKH NOCTOAHHOMY TOKy B npenenax 8—30 om. Hmenno
IpH TAaKOM CONPOTHBJIEHHH HarpyskH ycuiutear HU panuo-
ro npHeMHHKa obecrneyHBaeT BHIXOJAHYIO MomHocTh 150 mea
ApH HeGONBIUHX MCKaXEHHSIX H o6jajgaeT BBHICOKON 3KOHO-
MHYHOCTBIO. EC/IH npHMeHHTh IPOMKOIOBOPHTEJNb ¢ MEHbLIHM
CONpOTHBJICHHEM, HanpuMmep 6,5 oM, TO BbIXOmHas MOLL-
HOCTb NPAKTHYECKH He M3MEHHTCH, HO YBEJHYHTCA pacxon
TOKa H MCKaXeHus curaaia. M, naobopor, npu,.Gonbiiom co-
NPOTHBJIEHHH Harpy3ku, Hanpumep, 50—70 om, Kak Yy
JASM-4m, norpebnaemblii TOK yMEHbLIMTCA, HO NpH 3TOM
ynazieT BHIXOJIHasi MOLIHOCTb. '

YuuThiBasi CKa3aHHOE BBIILE, MOXHO PEKOMEHAOBATh,
npuMeHesHe rpomkorosopurenefi 0,5I'J1-17 wau 0,5I'11-20,
KOTOphlE HMEIOT CONpOTHBJIEHHE: 3BYKOBOH KaTyumku 8 om.
MOXHO TaKXKe HCHO/NbL3OBATh TIPOMKOIOBODHTENb THNA
ITJ1-36 ¢ conpoTHB/ieHHeM KaTyWiK#H 8 oM HJIH HBa rpoM-
woroBopurenas 1IJI-18, BKAIOUHB HX 3BYKOBHE€ KaTYIIKH IO-
CJIefloBaTeNbHO,
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HcTouHMK nUTaHHA HOMKEH HMETh HauyaJbHOe Hanpske-
Hue 6,0 8 U 3NEKTPHYECKYI0 eMKOCTh He MeHee 0,5—1,0 a-4.
3nech nomofinyT ueThipe 3deMeHTa Tuma «343» «uau «373»,
«CauioT», BKIOYeHHHe nocaenoBaTtenbko. I1pn wcnonb3osa-
HUH 3JIeMeHTOB «343» 3HeprHH HCTOYHHKA NHUTaHHA AOCTa-
ToyHO naA paGorsl npueMHuxa B TeueHne 100—150 =acos,
a ¢ sneMentamu «373» — 200—300 yacos.

CamoneabHbix fAerajeil HEMHOro. DTO — MarHuTHas aH-
TeHHa MA, BBICOKOYacCTOTHEHIH Apoccens L3 H MouTamKuas
nnara. '

MaruvTHas aHTEHHA COCTOHT H3 (PEPPHTOBOIC CTEPIKHSA
U IBYX KaTyLIeK HWHAYKTHBHOCTH L; M L, HaMOTaHHBIX HA

14D opHoM OymaXkHOM Kap-

50 Kace, CBOGOAHO mepeMe-

— | LAIIEMCH N0 CTEPKHIO,

K{L’ b v « }Wfﬂ KoHcTpyKnys aﬁgeﬂnu

| o e I S ) g noKasana Ha puc. 2a.

- Hunuunpuueckust  ¢ep-

z 2 |8, PHTOBHIH CTEpKEHb aH-

LA TEHHBI leflaxu 400 MM

. unn 600 AHaMeTpOM

Puc. 2. KOHCpr':‘{clill:lﬂbl MarHHTHOR an- o g7 L ANHHORN
140 mm.

Kapkac, Ha KOTOpOM HaMOTaHBl KaTyHIKH, CKJICHBAIOT W3
Tpex c/oeB nucyefi 6ymaru Kanueaspckum kineeMm. Kpaiinue
BUTKM KaTyMIeK 3aKPEIJIfiOT Ha.KapKace CypOBHIMH HWTKa-
MY MM JKe nosiockamMu OGymaru uiu- KaptoHa (cM. puc. 2).
HaMoTka oGenx KaTymieK NpOH3BONMTCH MEAHHLIM NPOBOAOM
mapox [13JIIO, M3J1 uau 1B nuamerpom 0,1—0,14 mm.
Katywky L xkenareibHO HaMaTHBaTh 6ofiee TOACTHIM NPO-
BOJIOM.

KonuuecTBO BUTKOB KaTylieK MAarHHTHOHM aHTEHHH! 3aBH-
CHT OT BEIGPAHHOrO IHaNa3oHa BOJH NPHEMHHKA, KO3 PHIA-
€HTAa NEePEKPHITHA KOHAEHCATOPA NePeMEeHHOl eMKOCTH H ero
MaKCHMaJbpHO# eMKOCTH. UToOB TOYHO onpenenHTs Tpedye-
MOE€ KOJIMYECTBO BHTKOB, HYXXKHO Jles1aTh CHAOXHHE pacyersl,
HO AJIf YKaBaHHBIX Bbilile MaJjiora0apHTHHX KOHAEHCAaTOpOB
nepeMeHHOMl €MKOCTH M aHTeHHBl ONHCAHHOH KOHCTPYKUHH
9TH pacyeThl MOXKHO 3HAUHTENBHO YNPOCTHTH.

KospdunuenT nepekpriTHs MasoraGapHTHBIX KOHAeHCa-
TopoB mepeMenHoli emkoctTH ¢HpmMul «Tecna» B npueMuukax
NPAMOro YCHJCHHS PABEH MPUMEPHO CeMH. DTO 3HAYMT, UTO
NpHHHMaeMas MakKCHMaibHas AJIHHA BOJHH B CeMb pas
6onbiie MunuManbHoil. [TosToMy npueMHUK 6e3 mepeksioye-
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HUSI KaTyuiek OyleT mnepeKpH-

paTp pnanasoun JIB u CB ne 80
NOJIHOCTBIO, & YaCTHYHO, TO ecThb [
He 200—2000 », a 200—1400 » - 74

N 5 { N
nau 300—2000 m, B saBHCHMO- a -
CTH OT KOJIHYeCTBA BHTKOB Ka-
TYmKH L.~

ITpubnuxeHHO MOXHO CYH- s 04z
TaTh, YTO NPHHHMaeMas MAaKCH- o

MasibHas AJIHHA BOJIHB B METPAX  Pyc. 3. VYerpoficTBO uenHoka
YHCJIEHHO B HeCATh pa3z Gojiblle Aas HaMoTKm Rpoccens (a)
KOJIUYECTBA BUTKOB KAaTYIUKU HH- Y BHEWHHH BHL dJePgHTOBOFO
nyktusHoctH L. Hanpumep, ec- cepresruia (0)

Ku Hamotath 200 BHTKOB, TO

MakcuManbHas AJuHa BONMHH Gyzer 2000 M‘ npu 150 But-
Kax — 1500 # u T. A. KOJHYeCTBO BHTKOB KaTYIIKHU CBA3H
L3 nonxHo 6uiTe npuMepHo B 20—30 pa3 MeHble, yeM y L.
Canenyer yyecTb, YTO C yBeJHYEHHEM KOJHYECTBA BHTKOB Ka-
TymwKH L YyBCTBHTeILHOCTb NpHEMHHKA YJyqllaercs, HO
3aT0 yXyaulaercs H3GUPaTeNbHOCTb. .

BhicoxouacToTHhH gpoccesb L; HaMaThIBAKOT Ha KoJblLie-
BOM (eppuTOBOM cepaeuuHKe ((eppUTOBOM KOJbile) MapKH
600HH ¢ pasmepamm, ykasaHueiMH Ha puc. 3 6. HaMotka
NPOH3BOJHUTCA C TIOMOILBIO YeJHOKa (puc. 3 @) NpoOBOLOM
mapku I13J1 nnu I13B-1 guamerpom 0,1 mm. Ilna yayde-
HHA paboThl NpHEMHHKAa Ha JUIMHHBIX BOJIHaX JXeJIaTe/lbHO
HaMoOTaTb Ha KonbLo 200 BHTKOB, HO MOXKHO H MeHblIe, Ha-
npumMep, 150 BUTKOB.

C Lesnbio yCTpaHeHHs HexeslaTeNbHEX NapasHTHHIX CBs-
3ell MeXay ApocceseM H MAarHHTHOM aHTeHHOH CepleyHHK
C HaMOTKOH SKpaHHpPYIOT aJIOMHHHeBOH (osbrol, HanpHMep
OT YNaKOBKH KOHIMTePCKuX u3fienud. [lepponayanbHo mpoc-
ceJib OKJIEHBAIOT ONHUM CJI0eM NHcyefi Gymary, 3aTeM AByMs
cnosmy Qonbru H cHOBa ciioeM Gymard. s «3asemicHun»
IKpaHa JieialoT BHIBOJ H3 THOKOro npoBOna, OAMH KOHeL
KOTOpPOTO pacnojiaraloT Mexay cnoaMH QoJbry, a japyroil
COEIMHAIOT C NOJOMKHTEbHBIM TOJIOCOM HCTOYHHKA NMHTaHUSA.

MouTaxias njara .npefrHasHayeHa IAS pasMellleHusi H
3JIEKTPHYECKOro COefMHeHHsi MexJly cOOOH BCeX OCHOBHBIX
netanel npueMHHka. KoHAaeHcaTtop, nepeMeHHOH €MKOCTH,
peryJiiTop FpOMKOCTH, T'POMKOIOBOPHTENb H HCTOYHHK NHTa-
HUSl YCTaHaBJHBAlOT HENOCPEICTBEHHO B KOpnyce NpHEMHH-
Ka. [1naTta H3roToB/AsieTCs H3 JIUCTOBOrO H30JSLHOHHOrO Ma-
TepHasa, FeTHHAKCA HJIH TEKCTOJMTA TOAIMUHOH 1,5—2 mm
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o yepTexy, NpuBeleHHOMY Ha pHc. 4. O6pabaThiBaTh Nia-
Ty MOXHO JI063HKOM H ApEbIO,

MonTtax. [leTanu H NpOBOLHHKH, pasMellaeMble HA MOH-
TaXHOH mJjaTe, 3JEKTPHUYECKH COeNMHSAIOTCA Mexnay coboi
NpH NOMOWIH nafiKH OJIOBSAHHO-CBHHLOBBIM NpHNOEM C HC-
noJib30BaHHeM KaHH(ONH B KayecTBe ¢Jroca.

IlpenBaputenbHo H3 MeZHOM HJH JaTyHHOH (OJNBrH
(MOXHO XKEeCTH) H3roTOBJAIOT NyCTOTeJble 3aKJIenKH, KOTO-
pble BCTAaBJAIOT B MOHTAXHYIO IUIaTy H PacKJEnmBaloT C
o6enx CTOPOH KepHOM. 3aTeM B H3rOTOBJEHHBIE TaKHM 06pa-
30M MOHTaXXHble THe3JZla BCTABAAIOT BHIBOJBI COOTBETCTBYIO-
MUX petasefl, KOTOpPhe NpeABapUTENbHO JOMIKHB GHITh H30I-
HYTHl COOTBeTCTBYIOIlHM o6pasom (pHc. 5). )KenarenpHo
HaleTh Ha BHIBOAB TPAH3HCTOPOB TOHKHE XJIOPBHHHJIOBbIE
TpyOGKH, npeaynpexpaamouiye ciyyafinbie 3amuikanus. [lera-
JIH H COEAHHHTEJNbHBIE NpPOBOJA pacnojiaraioT ¢ OAHOH CTO-
POHBI IJIATH IO MOHTAXHON CxeMe, NpHBeAeHHON Ha pHC. 6.
A1a cxeMa HMeeT Goablioe rpa(pulxecxoe CXOJICTBO C NpHH-
IHNHaNbHOM, yro o6sierdaer mpomecc CGOPKH NpHEMHHKA.
Jpoccens npHKJAEHBAKOT K IJjarTe, a CTepXeHb aHTEHHHI NpH-
KPen/faloT CypoBHIMH HHTKaMH. K nafike coexuHeHui npH-
CTYNaloT TOJLKO NOCJI® YCTAHOBKH Ha MECTO BCeX AeTasiel H
NPOBOJHHKOB H TILATEJbHOH MNpoBepKH MoOHTaxa. [lafiky
MOHTaXXHBIX TOYEK NPOH3BOAAT C TON CTOPOHBl MJIaTHi, rje
HeT JeTaniell, YTO MO3BOJIAET HCKJIOYHTh NOBPEXKAEHHS HX
nasjibHHKOM. BHBOoAH KaTyniek HHIYKTHBHOCTH NpHNAHBAIOT
K JIOTIONIHHTEJNbHHIM MOHTaXHEIM CTOfKaM BhicoTOl 10—
12 s, H3rOTOB/NIEHHBIM H3 MEHOTO JIYXXEHOTO npoBoja AHa-
metpoM 0,3—0,5 ma u ycTaHOBNEHHBHIM B COOTBETCTBYIOLIHX
MOHTaXHbIX THE3/aX.

Hanaxusanue. [lna Toro yrobn y6enuthcst B paGoTocno-
cob6HoCcTH co6paHHOl nyIaTH, Heo6X0AUMO NOAKJIOYHTD K Hel
HCTOYHHK, NMHTaHHA, I'POMKOTOBOPHTE/b, PETYJIATOP FPOMKOC-
TH, KOHIEHCATOp NMepeMEeHHOH €MKOCTH H BHIKJIIOUatenb Tak,
KaK nokasaHo Ha pHc. 6. IIpn stoM cienyer o6paTiTh BHH-
MaHHe HA NPABHJIbHOCTL BKJIOYEHHs! BLIBOJOB TPAH3HCTOPOB,
a TaKxKe NOJIOCOB AHOMOB K 3JIeKTPHUECKHX KOHAEHCATOPOB.

Ecau Bce metann HpHeMHHKa HCHPaBHH H B MOHTaXe HET
OWHGOK, TO NPH BKJAIOYEHHH NATAHHA B IPOMKOrOBOpHTE/E
HNOMXKHH NPOSABUTHCA CAAOLIA IUYM H. MOTPECKMBAHHE aTMO-
c{epHHX moMeX, a NpH BpaLleHHH pPOTOPa KOHIEHCATOpa
TiepeMeHHON EMKOCTH C/HIIHL Nepefiausl MEeCTHBIX pajHoO-
CTaHOHM, Ec.vm NpH 5TOM NJaBHO NOBOPAYHBAaTh ABHIKOK pe-
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ryJisiTopa rpOMKOCTH, TO CHJIa 3ByKa JOJXKHAa PacTH HJIH
yMeHbLIAThCS.

MoxeT CJAYYHTbCS, YTO B TPOMKOroBOpHTENE, KpOMe
1yMa, MOMEX H THXOro «MOMHCKHBAHUA» JalIbHHX CTaHLHH,
HHYero He cabluHo. Tak MoxeT ObITH TOrfa, Koraa B BH-
6paHHOM JHanasoHe BOJMH HeT OJM3KHX paAuocTaHLUi. 3TO
MOXKHO TPOBEPHTb, MOAKIIOYHB K NPHEMHHKY BHELIHIOW aH-
TEHHY, B KauecTBe KOTOPOi MOXHO HCNOJIb30BaTh OTPE30K
MeziHOro npososa AnuHoH 3—4 M. B HcnpaBHOM npueMHuKe
NOAKJIOYeHHEe BHEIIHEA AHTEHHB JOJNKHO BbI3LIBATb YBEJH-
yeHHe IPOMKOCTH aTMOCQEPHBIX NMOMEX H CHTHAJIOB yHaljeH-
HBIX CTaHOWMH. .

Ecnu e npH BKIOYEHHOM NMHTaHHH NpPHEMHHK BooOie
MOJIYHT WJIM M3JaeT JIHIUb HENOHATHBIE 3BYKH — 3TO 3HAUMT,
YTO B HEM YCTAHOBJIeHA Kakasfi-HHOYIb HeHCrpaBHas JeTalsb
HJIM Ke jomyileHa omubka B MOHTaxe. B Takux cnyuasx
Halo B NMEpPBYIO o4YepeNib TIATeJbHO NMPOBEPHTH MOHTaX IO
NpUHUMNHANBLHOR cXeme, ofpamas ocofoe BHHMaHHe Ha
NPABHJIBHOCTD NOAKAIOYEHHS] BHIBOJIOB IHOMOB, TPaH3KHCTOPOB
H 3JIEKTPOJIHTHYECKHX KOHJEHCATOPOB, a TakxkKe I[0JI0COB
nurawoulell 6arapeH.

TToMCKM HeucnpaBHHIX Aerasefl clenyer BeCTH € TIOMO-
(b0 ABOMETPA, NMYTEM H3MEPEHHsi peXXHMOB paboThl TpaH-
3HCTOPOB MO NocTOsIHHOMY ToKy. CHavana u3mepsiioT Ha-
npsikenne Oaraped u mnorpebisieMbii NpUEMHHKOM TOK.
3nech MoXeT Oxasarbesl, UTO 6arapes crapas u He obecne-
ypBaeT Naxe MuHUManbHoro Hanpsixkenus (3,5—3,0 8), npu
KOTOpPOM NpHEeMHEK emle paboraer. Takyio Garapeto cieny-
€T 3aMeHHTb CBeXef.

Tox, noTpeGasieMbii npueMARKOM OT 6araped, uaMeps-
10T NMyTeM MOAKNIOYEHWS INYNOB npu6Opa K Ppa3sOMKHYTHIM
KOHTAKTaM BHKJIouaTens nuraHus B,. ITokasauus npuGopa
IoJKHBbI ObiTh B mpeneaax 10—12 ma. Ecnu Tok ouens Maa
WJIH 4pe3MEePHO BEJMK, TO 5TO CBHIETEAbLCTBYET O HEHCHpaB-
HOCTH ONHOTO HMJM HECKOJbKHX YCHJHTENbHBIX KacKaJoB.
Ha#ry HeHcHpaBHLIA KAacKaa MOXKHO 110 Pe3ynbTaTaMm H3Me-
PEHHS MOCTOSIHHBIX HANpSIKEHUH HA 3NEKTPOAAX TPAH3UCTO-
POB OTHOCHTEJIBHO «NOJIoca» GaTapeu.

" B onucHBaeMOM NpHEMHHKE NPHHATH HEOOXOHHMbIE
MepH aas cTabuansanunm peXuMoB paboTH TPAH3ACTOPOB
NPaKTHYECKH HE3aBHCHMO OT HX napamerpoB. Ho, xak uacro
GhIBaeT B PAHONIOOGHTE/ILCKOH NPAKTHKE, HOMHHANL NpHME-
HSIEeMHIX PE3HCTOPOB MOTYT 3HAWHTEJNbHO OTAMYATbCH OT pe-
KOMEHJOBAHHHX. B TakKux cayuasx pemumnl paGotre TpaH-
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3HCTOPOB MOXHO OyJeT CKOppeKTHpoBaTbh NyTeM nopnbopa
conporuByieHu#t peaucropoB R, (Ans tpaHauctopoB T1), R
(nna TpaHaucropa T2) u Re (mna TpaHsuctopoB Ts—Ts).
Kpome Toro, KoJJIERTOpHBIE TOKH TPaH3UCTOPOB T's U T MOXK-
HO U3MEHHTb NyTeM NPHCOeAUHEHHUs Napalnenbhd auony s
JIOTIOJTHHTEJIbHOrO pe3ucropa conpotunienuem 300—500 on.
Jlns u3MepeHHsi TOKOB HENOCPEACTBEHHO B KOJNJIEKTOPHBHIX
LensXx Heo6XOAMMO OTHAaHBaThb W BHOBb NPUNAWBaTbh HX BHI-
BOJILL. DTO HEXeNaTelbHO, a N03TOMY MOXKeT OhiTb PEKOMeH-
JIOBAHO JIMILb B TOM CJAyyae, Korja y pafuono6urtens Tolb-

KO MHJUTHAMIIEPMETP U HET BHICOKOOMHOTO BOJIbTMETPA HJH
aBoMeTpa.



TEXHUMKA PARMOCIOPTA

KOPOTKOBOJIHOBbLIA NEPERATUMK
NEPBOW KATErOPMM

M. Kasanckmis (UASFT)

Jli06HTeNbCKHIT KOPOTKOBOJIHOBBIAL MEpefaTyHK, Onuca-
HHIO KOTOPOTO MOCBsillleHa HACTOsINas CTaTbsl, MPEJCTaBJs-
eT co6oil CTalHOHAPHYI0 KOHCTPYKUHIO H NpefHa3HaueH JJif
paboThl Ha BCEX KOPOTKOBOJIHOBBIX JIIOGHTENBLCKHX AHANAa30-
nax (3,5—3,656; 7—7,1; 14—14,35; 21—21,45; 28—285 u
28,5—29 Mey) tenerpadpom (CW) u TenedoHOM ¢ HCHOMb-
30BaHUEM OAHOMNONOCHON MoAyasuuu (SSB) mMolHOCTBHIO N0
200 7. PaGora B pexxuMe aMmiInTyAHOH MoayJasiuuu (AM)
HE NPeAyCMOTPeHa, MOCKOJIbKY 3TOT BHA MOAYJALMH 32 IO-
cJielHHe TFOJBbl BbITECHSIETCS] ORHOMOJIOCHOM MOLyJsLue,
npeuMyLIecTBa KOTOpPOH O6LIen3BeCTHb. TeM He MeHee, B ne-
peRaTyHKe MOXKHO Jierko nojyynTb B AM curnan. 'O Towm,
KakK 3TO clienaTb, OyAeT CKa3aHO IO3JHee.

ITpu KoHCTpyHpOBaHHH nepefaTyuka OblO pellieHo A0-
6HTbCA MaKCHMaJibHO# NMPOCTOTH! €r0 ynpaBJieHHd, a TaKkKe
coBnajJleHHs IIKaJibl HaCTPOWKH Ha Bcex Aunamna3oHax. Kpo-
Me Toro, ocoboe BHHMaHHe OblJI0 06pallleHO HA HaJeXXHOCThb
paboTel B TeueHHE JJIHTEJBHOTO BpEeMeHH (HanpHMmep, BO
BpeMsi COpPeBHOBaHHMH, KOrfla IepefaTYHK OCTaeTCsl BKJIO-
YEHHbIM B TeUeHHe OJIHHX-ABYX CYTOK).

3a OCHOBY NPHHAT MeTod (QUAbTPOBOro (POPMHPOBAHHSA
SSB curHana ¢ noMOLIbIO J€KTPOMEXaHHUECKOTo (HIIbTpPa
(OM®). Ins nepenoca chopmupopanHoro SSB; a'rtakxke H
CW curiazioB Ha 4aCTOTbl JIIOOHTEIbCKHX JHANA30HOB MPH-
MEHEeHO MOCJe/IoBaTeNibHOe MnpeoGpa3oBaHHe C MOMOLIbIO.
KBapueBbIX reTepoAHHOB M reHepaTopa IJiaBHOIO AHamna-
30Ha.

Baok-cxeMa nepenaTynka npusefeHa Ha puc. l. Curnan
¢ MHKpodoHa MK nocrynaer Ha BXOJ NepBOro YCHJIHTENs
HY 1YHY, ycunuBaercsi UM, noOAdeTcss Ha BTOPOH Kackax
ycusieHna 2¥HY n ¢ BHIXOAA NoOCJeHEro yepes KaToxk-
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Helit nosroputenb K/1 nonafaer Ha GajaHCHBIE MOZLYJATOD
BM. KpoMe yCHJIEHHOrO CHrHajla 3BYKOBOI YacTOTHI, Ha Ga-
JIAHCHBIH MOJYJSITOP TaKXke MOJLaercsi CHTHaJ C YacTOTOH

8iMeu
1m6Meu
186Mey

M, 3,7, 14,21,28,29 M2t
%”g 89,7, 142

SMey  33.6MEU

S R (L T
Meu b ss50reu
o4fli~2a6meu
ofji-276Mey
o-i{lt~286Msu

Puc. 1. Baok-cxema nepeflaTyHKa

500 x2y, renepupyeMblii ONOPHBLIM KBapLEBHIM reTepOAHHOM
OKT. TakuM 06pa3oM, Ha Bbixofie 6aJiaHCHOro MOAYJSTOpa
MOSIBJISIETCS MOAYJHPOBaHHBIN CHruaJj ¢ yacroroit 500 xey,
colilep>Kaluuil KBe GOKOBblE NMOJIOCH!, TIPHYEM HecCylliasi Yyac-
TOTa CHrHajla NPH TOYHOH GasaHCHPOBKE MOAYJNATOpa OKa-
3bIBAETCS B 3HAYHMTEJbHOH Mepe NOAaBJIEHHOM.

3ToT cHrHan B JajbHelIEM YCHJIHBAeTCHd YCHJIHTeJleM
npoMexyTounoit uacrotel ¥IT4 n nonaercs Ha MO, Ilo-
CllefHHA HOTOJHHTENbHO IIOAaBJSIET OCTAaTOK HeCcylled M
BHIIIEJIAET M3 JIBYXNOJOCHOIO CHFHaJia €ro BePXHIOI GOKo-
EYIO TIOJIOCY, TO €CTb OKOHuaTeabHo opmupyeT SSB curnan
¢ wacrotoh 500 key.

Ecait nyTh npoXoxAeHHst CHFHa/Ja H3MEHHTDb, MOJIaB ero
¢ Beixoaa ¥IT4, Munys DM@, Ha Bxof cllefyOLIEro KACKa-

Ra, a 6anaHCHBI MOAYJATOp pasGasaHcHpoBaTh, GyzeT No-
nyueH ne SSB, a AM curnaun,
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SSB curuan B fajbHefilieM noasepraercs psiay npeo6-
pasosannil. ITpexne Bcero B cmecutesie CM,; OH cMeLIHBaeT-
CA C CMFHAJOM KBapueBoro rerepopuna KI'y, nMerouum
uacToty 4,5 Mey. B pesynbrate Bhigensiercs SSB curnan c
cyMMmapHO# yactoTtolt 5 Mey. D10 npeoGpasoBaHue siBJIsAET-
CSl IPOMEXKYTOYHHIM H HEOOXOAHMO TOJIBKO AJISi TOrO, YTOGH
OTQUIBTPOBATL ONOPHBIH CHrHaJa ¢ yactoroit 500 key. Heqo
B TOM, YTO, €C/IH CPa3y NMOABEPrHyTb 3TOT CHTrHaJ npeobpa-
30BaHHI0 Ha 6GOJlee BLICOKHX YaCTOTaX, OH H3-32 HEBBLICOKOM
JNOOGPOTHOCTH KOHTYPOB CMecHTesieii (a 4eM yacTOTa Bhillle,
7eM A0OGPOTHOCTb XyXKe) NPOHHKHET Ha BBIXOJ NepeAaTyrka
1 ABUTCH NPHYHHOI MOMEX M K3JlydeHHH Ha NOGOYHBIX yac-
TOTax.

B psfe 106GHTENBCKHX KOHCTPYKIH NepBbI CMeCHTENb
CMELIHBAeT ONOPHLIA CHIHAJN C CHTHAJIOM reHepaTopa mnjas-
Horo pamanasoHa. OAHAko AN Jyyilero MNOJAABJIEHHA Ha
BLIXOJE 3TOFO CMECHTEJS] MNPHXOAHTCA IPHMEHSTh Tepect-
panBaeMbifi MHOFOKOHTYpPHHH ¢uabTp. Kpome Toro, Bce mo-
crefyloniHe Kackajlbl INepefaTyHka Takxke HeO6XOAHMO
nepecrpanBath. Bce 370 0O6bLIYHO NMPHBOAHUT K NOSIBJIEHHIO J0-
NOJIHUTEbHBLIX OpPraHoB HacTpoilkd. ITOCKOJIbKY OAHHM H3
OCHOBHBbIX Tpe6OBaHHil, NpPENbSBJIEHHBIX K KOHCTPYKLHH,
6blla MakCHMaJIbHas MPOCTOTa HAaCTPOHKH, TakOf BapHaHT
BBINOJIHEHUA NEPBOTO CMecHTeJNst OblJi OTBEPrHYT.

Jnis nyuiero nopabJieHHsi CHrHazia ¢ 4actotoit 500 key
cMechutenby CM, BuimonHeH no 6asiaHCHO#B cxeMme.

ITpu paGore Tenerpagom cmecutens CM; u BCe mpenbi-
AyuiHe Kackaabl Bbikjloualotcs. I'ereponun KI'y renepupy-
eT CHrHaJ ¢ 4acToToh -5 Mey, KoTOpHIN Yepe3 MeX3JeKTpod-
Hble eMKOCTH JiaMnu cMecHTesas CM; M eMKOCTH MOHTaXa
OPOHHMKAeT Ha BHIXON CMECHTENs.

SSB unn CW curran ¢ vacroroit 5 Mey u ceruan kpap-
uesoro rerepoguna KI' mocrynaioT Ha BTOPOil CMeCHTeNb
CM;. Ha ero Bu{Xofle BBEIAEJSIIOTCA CHTHAJBl, YacTOTHl KOTO-
PBIX OTJIHYAIOTCS OT JIIOGHTENbCKHX AHANa30HOB Ha YacToTy
reHeparopa nuiasHoro AmnanasoHa I'I1]]. Tlockonbky Ha 3,5
U 7 Mey moGureny NPHMEHSIOT HHXKHHE, a -Ha OCTaJIbHBIX
JAHanasoHax BepXHHe GOKOBbie IOJIOCH,, B 3TOM K€ CMeCH-
Tejle NPOH3BOAHTCA CMeHa BepxHeil OOKOBOH MNOJIOCH Ha
HUXKHIOI (BHlUMTaHHeM cnekTpa SSB cursana M3 4acrorhi
cHrHanaa ksapuesoro rerepofunHa KI';) Ha IByX HH3KOyac-
TOTHHIX Auanasonax. Ha BbHICOKOYACTOTHBIX AHana3oHax
HacTOTHl CKJaAbIBAIOTCA.
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B cmecutene CMz; W3 yacToThl, MOMYYeHHOH mpeAbILy-
KM npeoGpa3oBaHHEM, BHIYMTAETCH YACTOTA CHrHaJja reHe-
paTopa njaBHOrO ManasoHa, B pe3yJibTaTe 4ero o6pasyior-
CSl CHrHaJbl JIIOOMTEJNLCKHX AMaNa30HOB. DTH CHrHajbl yCH-
auBatorca ycunureseM BU 1 ¥BY, npenBaputesibHeiM yCH-
JuTeNneM MomHocTH JIVM u ycunuteneM momHoctH ¥ M.

HekoTopoe ycnoXHeHHe KOHCTPYKLHH NPUMEHEHHEM NPH
nepenadye SSB curnana TpoiiHOro npeoGpasoBanusi 4acTo-
Thl, N0 MHEHHK) aBTOpa, OKynaeTcsi YAOGCTBOM ynpaBJieHHs
HepefaTUYHKOM: BO-NIePBHX, Ha BCEX AHANA30HAX HCHOJb3yeT-
csi OfHa IUKaja, BO-BTOPBIX, TOJBKO 4 Kackaja (kpome
I'l1[l) nepecrpauBalorTcs no Auanasony. KpoMe rtoro, npu-
MeHeHHe HelepecTpPaHBaeMOro NMEPBOr0 CMECHTENIS MO3BOJIH-
JIO XOpOIIO NMOAABHTL ONOPHBIN CHFHAJ ¢ yactoToit 500 key,
a CW curian nony4utb BooGuie Ge3 ero yuactusi. Bce 310
NPaKTHYECKH YCTPaHHJIO KaKue-iH60 MoboyHbie H3JyyYeHHS,
00LIyHO AOCTaBJIsIOUIHE JIOOUTENSIM MacCy XJONoT, ocoGeH-
HO npu pabote Tenerpadom.

B nepenarynke mnpuMeHeHa CHCTeMa aBTOMATHYECKOrO
nepexJiloYeHns «npueM — nepenaua». Ias atoro npu pa6o-
Te Ha SSB ¢ Beixoaa nepBoro ycunuteas HY curnan nocry-
naer Ha JABYXKaCKaJHbIH yCHJIHTeNb CHCTEMSH! YIPaBJieHHs
(I¥HY CY u 2YHY C¥). D1OoT yCuNeHHHIi CHFHaJ NPHBO-
IOuMT B JefCTBHE Jiammy-pejie cucTeMbl ynpasaenus PCY,
KOTOpasi BKJIIOYaeT NepellaTyHK NPH NPOH3HECEHHH NePBOro
3ByKa nepel MHKpodoHOM. Drta cucrema paboTaer U B Tele-
rpabHoM pexxume. Takum oGpa3oM, TIpH nepexole C npuema
Ha mepelayy OT onepatopa He TpebGyeTcsi Kakux-inb6o no-
NOJHHTENbHBIX AefcTBHil — NepefaTylK BKJIIOYAETCA aBTO-
MaTHYECKH.

INMpunuunuanapuas cxema. Ilepepatunk cobpan Ha 17
JaMmnax, U3 HHX 3 — rasopaspsiiHple cTaGUIHTPOHH. KoH-
CTPYKTHBHO OH pasjie/ieH Ha 4 6j0ka: (GOpMHpOBaTesib CHr-
Hania, yCHJINTEeJNb MOILHOCTH, TeHepaTOp IJIaBHOro JHanaso-
Ha U GJOK NHTaHHSA.

IMepsuiit” ycunntens HY (puc. 2) cobpal Ha namne JI,.
Ha sxone ycunuteas BKiaioueH ¢unetp R), Ci, npenorspa-
Hialomui HaBoAKy curHajsa BU ¢ BHXOAa mepenaTyHKa Ma
ynpasasiomyo cetky Jamnbl. IMockoneky BU curnan no-
CTATOYHO MOLIEH, TaKas HaBOAKA (NIPH OTCYTCTBHH (HILT-
pa) HaBepHsKa HapywHT paboTy Kackana.

C pesucropa Harpyskn Rs HU curnan noaaercs Ha BTO-
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pofi kackan ycuaenuss HY (J/1,) uepe3 konpencarop Cs u
Ha TIepBBIft KaCKal yCHJeHHs cucTeMbl ynpabieHusi (J/26)
uepe3 konpeHcatop Cs. Takoe pasfesnieHne KaHajOB OCHOB-
HOro CHrHaJia M CHrHajla ynpapjenus Bbi6paHO He ciyuyaii-
HO. lesio B TOM, YTO /il NOBbIlEHHs] pa36OPYHBOCTH CUTHa-
Jla Heo6XoAHMO o6ecneunTb NOAbEM BEPXHHX YaCTOT peye-
BOrO CNEKTPa, YTO AOCTHIA€TCH NMPHMEHEHHEM NepeXONHBIX
kongeHcatopoB (Cs, Co) HeGosblIOi eMKOCTH. AMILIHTYLA
e cHriana B obsacTH BepXHHX 4acTOT pe3ko napaer. Ha-
06opoT, [ Halle2kHOil pabOTbl CHCTEMHE! yNpaBJieHHs BbIFOL-
HO BbiAeNsTb 6ojiee HH3KHE YacTOThl, YTO H JOCTHraercs
npHMEHEHHEM pa3jeHTeNbHbiX kKonaencatopos (Cs, Cs) ¢
GosibllieH eMKOCTLIO.

C anoaHoO#l Harpysku Jammbl JIz, — peaucropa Ry cur-
HaJl yepe3 peryJisiTop ypoBHs Ha pe3ucTope R;s3 moctynaer
Ha KaTOAHbIA NoBrOpHTEab (namna Jl3,), a ¢ BBHIXOAA mO-
CrieiHero — Ha 6anaHCHBIH MOAYJATOP, COOPaHHBIH HO KOMb-
LleBOHM CXeMe Ha AHOLaxX Ho— 5. -TlpuMenenne kaToxHOro
NOBTOPUTENIS BHI3BAHO HEOGXOAMMOCTBIO COFJIacOBaTb BHICO-
KOe BBLIXOAHOe conpoTuBieHune  ycuautens HU ¢ ManbiM
BXOAHBIM CONMpPOTHBJIEHHEM 6ajiaHCHOTO MOAYJSITOPA.

Ha 6ananchblii MOAyNsiTOp TakkKe MONAETCH ONOPHBIE
curnan ¢ yacroroit 500 key, cHuMaeMblit ¢ KBaplLEBOro rete-

poauHa uepe3 KaToAHblfi moBTOpHTeNnb, O6a 3THX KackajAa
coGpanbl Ha namne Je.

Pesuctop Rap cayXut fas GanaHCHPOBKH MOAYJATOpA.

K GanancHoMy MOAynATOpPY HOAKJIOUEH TpanchopMa-
TOP, COCTOSILIUA M3 CBA3aHHBIX HHAYKTUBHO KOHTYPOB L,
Ci6 1 Ly, Cg. Co BTOpPOro KOHTypa CHFHajJ TOCTyNaeT Ha
'YyCHJINTENIb MPOMEXYTOUHOH 4acTOThl, cOGpaHHLIH Ha JiaMmne
JIs no cxeMe napasJienbHoro nutaHusa. Harpyskoi ycunin-
TeJIst SIBJIAIETCH KOHTYp, COCTABJIEHHbIH H3 BXOLHOM KaTyLIKH
39MO u konpencatopa Ca. C Bbixoga DM, HacTPOEHHOrO
B Pe30HAHC C NMOMOLIbI0 KOoHAeHCcaTopa Cag, CHrHaJ fonaga-
€T Ha mepBHi1 cMecutesnb (namna J/7), B KOTOPOM CMelllH-
BaeTCs C CHrHaJIOM-KBapLEeBOro reTepoiiuna, coObpaHHOro Ha

namne Jl4, u Rasnee — Ha BTOpoit cMecuredb (JJs) (cM.
puc. 3). !

Hns Toro utobbl 06GOATHCH 6€3 HPOMEKYTOYHBIX YCHJIH-
TeJIbHEIX KaCKaJOB, B KaYe€CTBE BTOPOFO'H TPETHEr0 CMeCH-
Tesiefi MpHMEHEHbl OJHOCETOUHbIE CMECHTeJH Ha JlaMmax C
BbICOKOH KpyTH3HO#., DTO oGecneynyio noJiyueHHe KOCTaTOY-
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Ho GOJbINOfi aMIJIMTYALl CHruaja Ha Bbixoge. [losToMy Ha
yNpaBJSIOIYI0 CeTKy JiaMIibl JIg TaKXe MoJaeTcs H CHrHaJj
BTOPOro Ksapuesoro retepoauna. Ilocnexnnuit co6pas Ha
aawmne Jlg, NieBHi TPHOA KOTOpPO#t paboTaer Kak reHepaTtop
Ha KBapuax Kes—Key, a npaebiii — KaK yCHJIHTEb—YMHO-
JKHTENb, HeOOXOAMMBI AJA nNOJNydYellMsi KPaTHBIX YacToT.
Ha 3tu wactoTel HacTpoeHbl KOHTypbl Ly, Css—Lys, Css,
BKJIIOUeHHbie B aHOJHYI0 Kenb (cM. Ta6a. 1).

Tabruya 1

06?;’;%““ Yacrora, Mey

KB] 0,5

Kﬁg 5

Kﬁs 4,5

Key 6,55 (X2)

Kes 83 (x2)

Kag 68 (X2)

Ker 6,866 (x3)

KB‘ 6,9 (X4)

Kag 715 (X4)

Kontypei Ls,7Cyo— Lyo, C47 BHLIENSAIOT CHIHAJIBI HEOOXO-
IHUMBIX YaCTOT Ha BbIXOAe BTOpPOro cMmecutrens (cM. puc. 1).
3aTeM CHrHajbl NOAAIOTCS Ha YNPaBJASIOLLYIO CETKY JiaMihbi
Jlo, paboraiolliefi Kak TpeTuii €MecHTeNb NepefaTuHKa.
B 3TOM Kackajie DPOHCXORHT CMEIHBaHHE CHTHaJla C CHrHa-
JIOM reHepaTopa naaBHOrO iHana3soHa.

[Tosyuennoie B pesyabrate nocjefHero npeoGpasoBaHus
CHIHAMBl YacTOT JIIOGHTENLCKHX AHANa30HOB YCHJIHBAIOTCH
ycunuteseM Ha Jaamne JIy. AHOAHBIE KOHTYPbI NOCJIEIHHX
JBYX KaCKaJloB NepecTpaHBalOTCA MO AHANA30Hy CABOEHHBIM
6J1I0KOM KOHJIeHCaTopoB nepeMenHoi eMKocTH — Cqy, Cra.

Janee curHan ycH/IHBaeTCsi NpefBapUTeNIbHLIM yCHJIHTE-
NeM Ha jamne J,z U yCHIHTe/eM MOIHOCTH Ha Jlamne Jlis
¢ 3a3eMJIeHHBIMH CeTKaMu (pyc. 4). Anonnbie IT-kKOHTYpH
STHX KaCKaAOB KOMMYTHPYIOTC C BOMOLbIo pene. B Bhixon-
HOM K&CKajle NPHMeHEHA NOCJEAOBATE/IPHAR CXeMa IHTa-
HHfA. AHOAHOE HanpsXKEBHEE TIORAeTCH Ha JiaMny yepes no-
CJ/Iel0BaTeNBPHO COELHHeHAbe KaTymKH Lao— Lss, a aHTEHHA
yepes KoHIeHcaTop Cos MOAK/IOYAETCSI K TOMY HJIH HHOMY
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OTBOAY C MOMOLIbIO KOHTAKTOB pene Po—Pyy. Ilpu 3tom
YacTb BHTKOB KaTylleK OT aHOAa AO BKJKUYEHHOTO KOHTaK-

Ta peJie Hrpaer pojib KaTYLIKH KOHTYpa, a OCTajibHasl 4acTb
3aMblKaeTcsi HaKOPOTKO.

AHONHHI TOK KacCKafla KOHTPOJHPYeTCS MHJJHaMmnep-
meTpoM HIIy, Tok anTeHHBl — BU MHAHKATOPOM, COCTOALIMUM
u3 Mukpoamnepmerpa HIl,, nuona [, u BUTKa CBfI3H, pac-
TNOJIOXKEHHOIO BOKPYF TOKOHECYILer0 NMPOBOAHHKA aHTEHHBI.

Insi BOSMOXKHOCTH COrJIaCOBAaHHS C HH3KOOMHBIMH aH-
TEHHaMH NpHMeHeH nepekJiovatens I1s, NOAKIIOYAIOMHIT KO-
nosHuTENbHBIE KOHAEHCAaTOPH Cog—Cyoy MapailiiesbHO KOH-
JeHcaTopy nepeMeHHOi1 eMkocTu Ces. B ciiyuae npHMeHeHHs
konpnencatopa Cog ¢ GOsbLION €MKOCTBIO HafloGHOCTL B [l4
H ng—Cwl OoTnapaer. .

B nepenatunke yCTaHOBJIEHO 3JIEKTPOHHOE pejie Ha
nuonax s u Mo, NO3BONSAIOIEE HCIIONB30BATh 6€3 JOMOJI-
HHTEJIbHbIX MePEeKJIOUeHH OHY aHTEHHY Kak AJifl IPHEMHH-
Ka, TaK H JJ/1s NepefaTyHKa.

CHcTeMa aBTOMaTHUECKOFO YNPaBJieHHsI MepeAaTYHKOM
paboTaer cieAylomHM 06pa3oM. YCHJIeHHBI ABYMsi Kacka-
gamu (/1264 Jl4a) CHrHAJ 3BYKOBOH 4aCTOTH BbINPSMJISIET-
cs puonoM [I,. IlonoxHurenbHas nosyBoJHA CHrHaja OXHO-
BPEMEHHO OTKpbIBaer jamny Jlzs, B OTCYTCTBHE CHrHaJja
3anepTyl0 HanpsKeHueM, NMajalolUM Ha peaucrope Ray, H
3apsxaer KouaeHcatop Cis. B pesyabraTe 3TOrO0 4epes nam«
ny Jl3. ApoTe€Kaer TOK, BHI3bIBAKOIIHIl cpaGaTHBaHHE pele
P,. D1oT TOK TeyeT H HEKOTOpoe BpeMs (OmnpenensieMoe Mo-
CTOSIHHOM BpeMeHM pa3psafa KouupeHcatopa Cys) mocie mpe-
KpaueHus Reiicrsus HUY curnana.

ITpuMeneHne nOCTaTOYHO GOJBLIOFO" YCHJEHHSI YyNpas-
JSIOILEr0 CHTHalla BHI3BAHO ejlanHeM oGecneuyuTb GoJee
YeTKYI0 paboTy CHCTEMBl ynpaBieHus. JleficTBHTENbHO, CHF-
Hasn GOJIbLIOH aMIIMTYAb OHICTpee 3apsi’kaeT KOHIAEHCATOP
C\4, yMEHBIAA T€M CaMBIM BPEMsI «CpPe3aHHs» NePBHIX 3BY-
KOB, HEH3GeXXHOe BO BCEX - CHCTeMaXx ynpasJjenHs. Kpome
TOrO, 3amac YCHJEHMs MO3BOJISieT peryJanpoBaTb B ILIHPO-
KHX Npefesax Nopor YyBCTBHTENBHOCTH yCTpoiicTBa (cC mo-
MOIIBIO pesHcTopa Ryz).

CpaGartpiBanue pele Py npHBOAHT K psily MepekJioue-
Huil. [Ipexe BCero KOHTAKTaMH KP{ Brmouaercs uens mH-
.TanHs pene Ps. Ero KOHTaRkTH KP% BKJIOUAIOT aHOAHOE IH-
ranue Jamn J1yz u Js. Kourakta KP} coemuusiior ¢ o6umm
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NPOBOAOM Pa3OMKHYTHie B pexKHMe NMpHeMa KaTOAHBIE LenH
cmecuteqeil. Jo storo momenta snamnbl Jljp u Jl5 3anepthl
HanpsixxkenueMm 150 8, HofpasaeMbIM Ha HX CETKH (3TO HEoG-
XO[HMO JJisl YCTPaHEHHs IIyMa JIaMO B PEXHME npueMa).

Mocne 3ameikanusi koutaktos KP u KP) sammpkawotrca

kouTakTH KP3 Ilpu s3TtoM ceTkH Jamnbt J1;5 COEANHAIOTCS C
OOLINM TPOBOAOM, a Ha yNPaBJAIOUIHE CETKH Jammbi J/q2
nofaercs paboyee HanpsKeHHe cMewienus (—24 8), crabu-
JH3HPOBaHHOe cTabuiuTponamu [e—/Js.

Ilpu HaxkaTHH KJIO4a fKOpb pene P, nepeOpacuBaercs,
BHauane pasMmbikas kontakt KP:. Ipu atom of ucrounmka
200 & yepe3 pesHcTOPH Rz ¥ Rjo HauMHaeT Teub TOK, KOTO-
phifi 3apsikaet konpencarop Cyq. ORHOBPEMEHHO OTKpLIBAeT-
¢ siamna Jl3,» YTO BbI3bIBAET ONHCAHHBIE MepeKNIOYEeHNs.

Ecin nepexmouartens /1, naxopurcn B noaoxennn CW,

koHTakT KPZ 3aMbiKaer uenp Katoma Jaamnsi Jlhe, ocyie-
CTBJIAIA TeAerpadHy0 MAHHNYAALMUIO.

IMepexnouatenn I, obopMaeHHblft B Bujle HOXHOH ne-
. BaJIH, HCHOJIb3YeTCA NJIA HACTPOHKH NMepefaTyHkKa Ha 4acTo-
Ty KoppecnonpeHTa 6e3 Buixoaa B 3dup. Ilpu saxkatsu ne-
Ay BHAauyaje pa3MbIKaeTcsl lefib NuTanHs pene Pi, Beaep-
CTBHE YEr0 BA MOCJEJHHX Kackaja ve OYAYT BKJIOYEHEH, H
2aMBIKAIOTCA KOHTAKTH TesierpadHoro knoua.

B nepenatunke NpHMEHEH 3aBOJACKOH reHepaTtop RJAB-
HOTO AManas3oHa oT paauocTaHnuu P-641, goutyp roroporo
NOMEIIeH B TepMOCTaT. [eHepaTop CHAOXKEH ONTHYECKOH
wkaJsiofi. OHaKo BroJiHe BO3MOXHO NpPHMEHEHHe W camo-

IeNbHOro reHepaTopa.

INpunuunyuanpHas

N BHISN R 6X10 cxeMma BBICOKOCTa-

= 2, 6HIbHOTO TeHepaTopa

Ly ‘Ram IUIABHOI0 JIHana30Ha
4 0K 10x Y75k T 10 noKa3aHa Ha 5
Coa? : puc. 5.

OH COCTOHT H3 3aJa10-
HIero reHeparopa, cof-
pasHoro mo Ccxeme
OpanKIEHa Ha JamIe
JI16, H KaTOAHOrO TOB-
TOPHTEJIA Ha JaMmiie
JI17. KaTonunili nosto-
PHTEJIb OXHOBPEMEHHO

Puc. 5. IlpususnsansHas cxeMa BHCO-
KOCTaOHIBHOTO reHepatopa mnashoro BPIMONHFAET  QYHKUHH
Auanasona Gydepa, HCKJIouag
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BJIMSIHHE Harpyske Ha 3ajalouluil' reHepaTop, M YCHJIHTEJS
C HH3KHM BbIXOJHBIM CONPOTHBJICHHEM, UTO TMO3BOJIAET me-
peraTth CHFHaJ N0 KOaKCHaJbHOMY Kabesio B GJiok ¢dopmHu-
poBateJisi CHFHaJa.

Ilutanwe pasHbLIX KacKaioOB NepelaTyHKa OCYLIeCTBJIAA-
€TCAl OT pPasHbLIX BLIIPAMHTENEH [JIf YCTPaHeHHsi Hexena-
TeJIbHLIX BRHSHHH MeXIy KacKagaMH.

IlpunuunuancHas cxema GJIOKa NMUTaHHUA NpelCTaB/ieHa Ha
puc. 6. ABToTpancdopmarop Tpi CAYKHT [JS KOMIEHCALMH
BO3MOKHOrO NafieHHs HalpsiXKeHHs CeTH, a Takxe paboTaer B
KayecTBe IOHHIKAIOIEro TpanchopMaropa, NHTAIOILEro LeNH
HakKaJa JJaMIl i BbIIPSIMHTENb [IHTaHHUA peJe.

Octanbuble TpaHCGHOPMATOPLL M BHUIPAMHTENH oGeche-
YHBaIOT HEOOXOAUMBlE JJIfl nepefaTuika HampsiKeHHs NHTa-
HHSl 2HO@HBIX H 3KPaHHEIX lenei.

Konctpykuus u peraau. IlepenaTunk BLIIOJNIHEH B BHIE
BePTHKAJILHOM HanoJibHoi cTOHKH (puc. 7). Bloku umeloT cie-
. : nymoume raGapurel: ro-
pH30HTAJbHOE  LIACCH
415X 330 -mm TyGuHO#
70 mMm ¥ BepTHKAJIbHaR
nepenuss naneyb 370X
X295 mm. Kapkac croi-
KH cOOpaH H3 CTaJibHbIX
YrOJIKOB, OOGLIHTHIX Iia-
HeNIMH U3 RIOpaJIlOMH-
uus. Bioku Basuraior-
¢fl B CTO#IKY 1O Harpas-
JISIIOILUM YrOJIKaM H CO-
eHHSAIOTCA IPYT C ApY-
TOM ¢ INOMOLIBLIO MHOIO-
JKHJIbHBIX KabeJsieil, Bbi-
NOJIHEHHBIX H3 IPOBOJIOB
MI'HIB u BIIBJI. Ka-
Genu OKaHUYHBAIOTCA
{UTeNICEeNbHBLIMA  pasbe-
MaMH, OTBETHhIE YacTd
KOTOPBIX YKPEIJIeHBl Ha
3a/IHUX CTeHKax IIacCH.
Tam ke HaxogsTcs  u
KabenpHble  pa3beMbl,
clyxallne I BbIBOAA
Puc. 7. Buewnufi sun nepenaruska  BY curaasos.




Pacnonioxkenue oc-

HOBHBIX feTasell NoKa- T L'-?' 9
3aHo Ha puc 8. Bio- —y ”zO’@O ,
KH YCHJHTeNs Molil- = Risokp ,,;l
HOCTH H TeHeparopa A0 £20 c"
AaBHOrO  JHaNasoHa i @) Ot Crs *
HMEIOT  JIOCTATOYHO [p B1., 02,00
MHOT'O CBOGOIHOTO Fly Cms P,.L.m
mecta. B nepsom cay- |A,] Lz _ Ly s [‘ﬁ & ®
Yae 3TO Bui3BaHO Xe- {[] 0
JlaHHeM Me - i
. ymeHbWHTb Lo
notepu BU Mol1HoCTH, @ Yeunumens @ Poprupotamens
BQ BTOPOM — TH- MowHocmy Cuznana
IOM  [pPHMEHAEMOFO =]
FOTOBOFO TreHepaTopa. 0,000 -
- 7
B cayuae ucrosib3osa- E-’ o %’o
HHfl CaMOJeJ/IbHOrO re- O’y
y) Y
HEpaTopa OT OTHAEVb- S o 0n
HOro G6JIoKa MOXKHO Apy PPs Arn
OTKa3aTbCl M pa3Mec- =
THTB ero B Groke (Qop- Kowmyp
MHUPOBATENIsl CHTHANA. | |igs, Crpp=Cipp oy Trs
B Gioke nuTaHusA e
CBEpPXy IIaccH Ycra- W
r
HOBJIEHBl  TpaHcpop- @n%’ w20 ® baox mumeyue

MaTopnl W Jpocceny, —uanasona

BHH3Y — 4acTb KOH- Fuc. 8. PacnonoxeHue OCHOBHHIX Heraneft
JIeHCAaTOPOB H JIHOJIOB.

Hekotopele aHonbl yKpenyieHH HENOCpeACTBEHHO Ha TPaHC-
dopmatopax. BricokoBosbTHEIE KOHXeHcaTopbl Cizg H Cigs
BbIHECEHH H YCTaHOBJIEHH B YFJIaX Ha Kapkace CTOHKH BGJIH-
3H COOTBETCTBYIOILIHX GJIOKOB.

OcuoBHan yacte fetalieil pasmeuiena B OJioke ¢dopmu-
pOBATEJIA CUTHAJa, UMeIoNIero HanGoJsiee IJIOTHBLIH MOHTaX.
B 3anmeii yacTu waccH, OTAeJEHHOM! 3aMKHYTHIM B BHJIE KO-
POOKH 3KpaHOM C psiflaMH BEHTHJIAUHOHHLIX OTBEPCTHH, CO-
6paH Kackajn Ra Jawmne JIj. KaTymky MHAYKTHBHOCTH 3TO-
FO KacKaja yCTaHOBJICHHI HEHOCpeJJ.CTBEHHO Ha KOHTaKTax
peae Py—Pg.

Ocu konpencatopos Cz, C7s ¥ Ci24 MOXKHO npn XKeJaHHH
COeJIMHUTE APYT € APYroM (HanpHMep, ¢ OMOUIBIO dy6ua-

7oft -nepepaun). Ilpu 3TOM ynpassieHHe -nepefaTUHKOM elle
GoJiee ynpoOCTHTCS.
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[MogBan waccu paspened Ha OTCEKH 3KPaHMPYIOLIHMH
neperopogkaMi. B OTAEJBHREIX OTCEKax pas3MelleHHl feTalii
KackafioB, coGpanHbix Ha namnax JI; u Jlo; Jg; Jg u Jlg;
JIo; JT; Jhe.

UacroThl KBapueB IepefaTuHKa NoKa3aHel B TaGa. 1.
B cko6kax maH HOMEp HCHONL3YEMOH FAPMOHMKH YacCTOTH
kBapua. B cayvyae nHeoGxopuMoCTH MOryT ObiTh NonoGpaHhb
KBapusl H Ha Jpyrue KpatHele yactotel. Ilpu atom caepyer
IIOMHHUTBb, YTO C YBE€JHYEHHEM HOMepPa FapMOHMKH aMMJIMTY-
[la CHrHajla pe3KO YMEHbLIAeTCs, TaK YTO HCNOJIb30BaHHE
rapMOHHK BhILIE YeTBepToil HenesiecooGpasHo. Kpome Toro,
CHFHAJIbl OCHOBHOH YacTOTHl H HHM3IUHX TapMOHMK MOrYT
NPOHHKHYTb B CMECHTEJIb H CTaTh NPUYHHON H3JyueHHi1 Ha
NOGOYHBIX YACTOTaX.

JlaHHBIe KaTylleK WHIYKTHBHOCTH H Apoccesiell CBeeHbl
B Taba. 2.

Pene P, — tina P3C-22, nacnopt P®4.500.125 (comnpo-
THBJIeHHe O6MOTKH 2,8 kom, TOK cpaGathiBanus 10 ma).
Pene P,— tuna PI1-4, nacnopt PC4.520.005, otperyaupo-
BaHHOE Tak, YTO AKOPb B 06€CTOYEHHOM COCTONMHHH 33aHHMa-
eT onHO KpaHHee monoxenue. Pene Po—P); — BHCOKOYac-
TOTHHe ABVXOGMOTOUHBIE, OT papmoctaHuuu PCDB-5.

Hansi Toro yto6b1 B 06ECTOYEHHOM COCTOSTHHH SIKOpPbL 3a-
HHUMaJl HeHTpanbHOE MOJIOXKEHHe, pelie YKpenJsieHol SIKOpeM
BHH3. B KauecTBe OCTaJIbHHIX pesie pagHOMOGHTENb MOXKET
HCIIONBL30BATh JIOOLIE, HMEIOLIHeCs B €r0 PaclOpPAXKEHHH.
KoHerpykuus pene P; nO/MKHa INO3BOJISITH PeryinMpoBaTh
BpeMsi 3aMBIKAQHHSI KOHTAKTOB TaK, YTOGbl KOHTaKThl KP3
3aMBIKAJUCh MOCHE TOTO, KaK KOHTakTH KP) yxe 6ynyr

3aMKHyTH. B npoTBHOM ciyuae kortakTsl KP§ MOryT noa-
ropeThb, OCKOJbKY B MOMEHT 3aMHEIKaHHA 6yneT HaGaOAaTh-
csi Gonbinoi GpOCOK TOKa. B npmMeHEHHOM aBTOPOM 3K-
3eMIISipe peJie BpeMsi 3aMblKaHHS PeryjupoBaioch yera-
HOBJIeHHEM DPa3HOH BEAHTHHEI 3a30POB MEXKAY NOABHIKHHIMHA
H HENORBHKHLIMH KOHTakTaMM. KoHTakTH pene P; nOMXHEL
ObITh, pacCUHTaHbl Ha TOK He MeHee 2 a. B kawectBe peje
Ps,—Pg MOXHO HCAOJbL30BaTh JHOGBE BBHICOKOYACTOTHLIE
pejie, HMelOIHe 3a30PBl MEXJy KOHTaKTaMH He MeHee
3—4 mm.

B nmnepenarunke wucnoAb3oBaHu pesnctopnt MJIT-0,5,
MJAT-1 1 MAT-2. Bmecro MJIT-0,5 B nopasasiomem 60Jb-
LIHHCTBE CJIy4aeB MOXKHO HCNOJIb30BaTh PE3HCTOPHI MOIL-
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Tabauya 2

Hua-
MET!
OGoanavenne xan? ::-fé'& HMpoeon Cepneunuk Hawmotka
Kaca,
P2
L, 7 1120 | 113J1 0,1  |Aascudeposriit Buasaan
L, 7 | 120 | T13J1 0,1 » »
Ly 7 25 | I3J1 0,1 » »
L 7 25 | I13J1 0,1 » »
Ls 10 46 | I13J1 0,12 Jlatynanift Psanopas
Lg 10 32 | naJl 0,12 » »
L, 10 21 | 11341 0,35 » »
Lg 10 16 | I13J1 0,35 » »
Ly 10 10 | M3J1 0,5 » »
Lo 10 8 | II3J1 0,5 » »
L" 10 15 naJ1 0,5 > »
Ly 10 12 | 113J1 0,56 » »
Lys 10 15 | I13J1 0,5 » »
Ly 10 10 | I13J1 08 » »
Lis 10 8 | IJI 1,0 » »
Lm lO 6 I'lSﬂ 1,0 » »
Ly, Ls 8 42 | 113J1 0,35 | Aabcudeposnii { Psinosan
Lyg, Los 8 29 I3J1 0,5 » »
Lig, Loy 8 12 | 12J1 0,8 » »
20, L.25 8 8 HSJI I,O » b 4
21, ng 8 5 I3J1 1,0 » >
Ly 40 28 | 1nad 1,0 PspoBas
Laos 25 18 | I3J1 1,0 (Aabcudeposui »
ng 25 8 HBJ'I 2,0 » b 4
Lo 30 5 | 13J1 2,0 » Iar 1 mm
Ly 30 4 | TI3J1 2,0 » »
Las 60 |5, or- |Tpy6ka men-
BOJL HaH, 4,0 » Illar 5 mm
or 2
) 60 |15, o1-
BOX
or 4 » » »
Lo 60 20 » » Ilar 3 mm
Lgs 20 | 18 | MI3JT 10 » PsizoBan
Jp 5 1350 | I13J1 0,1 ®eppHr Buapan
Ap. 8 | 100 | raJ 02 » porpeccus-
Has, anuua
40 mm
Aps, Apy |Pean-
cTOp
MJIT-2f 5 | 113J1 1,0 » Illar 1,5 um
Aps 10 | 150 | F13J1 0,35 » Iporpeccus-
Ham, AJauHa
50 mm
Ops, Zp: 15 1 20 | 11301 14 » Psnosas
Jlps 20 | 150 | r13J1 05 » Tporpeccus-
Has, AJMHA

80 mm
- 57



Hocteio 0,25 67. KoHueHcaTOps MOryT GHITh JIOGHX THNOB.
B kauectBe Cjog ¥KenaTesibHO NPHMEHHTb KepaMHuyecKHH
konpeHcatop tHna KTK uwmu KIOKC, TKE, M33 uiu M47
(roayGoro usera). Konnencatopnl Cq; n Coy (OCOGEHHO nEp-
BhIl) [IOVIXKHB HMETb [OCTAaTOuYHO GOJIBLIION 3a30p MEXAy
NJIaCTHHaMH BO H36exxaHHe npoGos BLICOKOYACTOTHHIM Ha-

Tabauya 3

O6o- | Homen
staue-| Hon

HHe Mo Yacno BHTKOB Tpoeon
cxeme | MOTKR

Tm 1 1430, oreomm or 219, n2B-1 1,3
362, 380, 396 H 415
1

i 115B-1-2,0
11 24 T13B-1 14
v 42 I3B-1 14
v 57 T13B-1 047
Tps | 1 252%2 TNBJ, 1,04
I 3200 M3J1LO 0,44

npsikeHneM. Pa6ouee nHanpsikenue kouaencatopos Cog, Cos,
Cos, Cor NOMKHO COCTABJATL 2,5 KB, a xoHAaeHcATOPH Cyy,

Cio0, Cio1 JIOMXKHEI BhiepXHBaTh Goabume BY Hanps-
KEHHS,

B GJioke nuTaHHA npHMeHEHH JBa CaMOJE/bHBIX TPaHC-
dopmatopa. Ux nannue csepenn B Taba. 3. AstoTpancdop-
matop Tp; cob6pan Ha cepreunuke I140X80 mu, Tps — na
HETHTIOBOM OPOHEBOM cep/leuHHKe ceyeHHeM OKoJio 50 cm?.
B kauecte Tp, ucnonbsoBau TpancopMaTop OT Bellareib-
HOro pajHonpHeMHHKa MOMHOCTHIO oKoso 100 87, B kauecr-
Be Tps u Tpy— tpanchopmaTopn ot Tesesusopa KBH-49.
Jpoccenn QUIBTPOB — TAKKE 3aBOACKOrO H3rOTOBJICHHS,
OT TesIeBU30POB JI0GHX THNOB. Cepreunuku apocceneit Hpy
n Mpi; paso6panu U coGpaHBl BHOBL 6e3 8asopa, «Bnepe-
KPHIHIKY», 3T0 HeOGXOAHMO AJA TOro, YTOOH u3bexarh pes-

KHX KolleGaHHii BHINPAMJIEHHOrO HanpsiXeHusi mpu pabore
Ha SSB.”

HanaxupanMe nepefaTyHka OTHOCHTEJIBHO HECJIOXHO H
BIIOJIHE AOCTYNHO paaxoniobure/no cpepHeil KsatHGHKaLHU.
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Ilpexpe Bcero, yGeauBlIHCh B NPaBHJbHOCTH MOHTa}a
H HAJHYHHM Ha 9JIEKTPOJAaX JiaMIl HalpsiKeHHH, COOTBETCT-
BYIOHIMX HX NaCHOPTHHIM JAHHHIM, ClIefYeT NPOBEPHTL pa-
6oty kackagoB ycuaenus HY. Ilpoue Bcero sro caenartn,
BOCNIOJIb3OBABIIHCh 3BYKOBBIM T'€HEPAaTOPOM M OCLMJUIOrpa-
¢om. TTosoca yacToT yCHANTENS] OCHOBHOrO CHrHaja HOJIK-
Ha HMeTb 3aBaJi B 0GJIacTH HH3KHX uactoT (okosio 200—
300 2y). OcoGoe BHMMaHHe criefyeT yaeaHtb Gopnbe ¢ do-
HOM NepeMEeHHOrO0 TOKa, KOTOPBifl MPAKTHYECKH He JOJIKeH
I1POCAYIIHBATHCA.

B ciyuae otcyTeTBHS NPHGOPOB paGoOTy YCHJIIUTENSI MOXK-
HO NPOBEPUTbL Ha CJyX, MOAKJIOYHB K €ro BXOLY MHKPOQOH
H KOHTPOJIHPYSl KauyecTBO 3ByKa Ha BHIXOfie¢ KATOAHOTO INOB-
TOPHTES.

[TonytHo mnpoBepsiior paGory ycuiureneit HU cucremni
ynpasJienus. OcoGuix TpeGoBauHil K KavecTBY UX paGoOTH He
npexbABIACTCS.

Iocne Toro kak ycuantean HY 6ynyT Hanaewwl, npu-
CTYNaloT K Ha/laXKHBaHMIO OTIOPHOrO KBAPLEBOrO reTepo/IHHA.
KoneGannsi, resepupyeMmele uM, HOMKHH ObiTb YycToftuu-
BbIMHM W He CPHIBaTBbCH NPH H3MEHEHHTX CEeTEBOTO HampsxKe-
HHs. Ecau rerepoanH paGoTaer HeycTONYHBO, CJAENYeT He-
CKOJILKO YBEJIHUHTL €MKOCTh KOHAeHCAaTOpOB Cox u Cos.

3aTeM nepexoiaT K HaJaXKHBaHHIO GallaHCHOTO MOAYJIA-
Topa. JHopmbl, HCHOJb3yeMble B HEM, JKeJaTeJibHO no-
no6paTh TaK, YTOGH HX BOJbTaMIMepHble XapaKTePHCTHKH
GLUTH 110 BO3MOXHOCTH OIMHAKOBH. B Kpaiinem ciyuae cie-
ayet 1o6HTLCSI IPUMEPHOTO COBNAafleHHs ABYX-TPEX TOUEK Ha
npsiMofi BeTBH XapaktepucTHku. [IpH sTOoM GasiaHCHBIN MoO-
LYJATOP CMOMKET. MO aBHTh HECYILYIO -ONMOPHOro CHrHala Ha
20—30 06.

[Ipn wnHanaxuBaHuy GANAaHCHOTO MOAYJAATOpPa mnpexie
BCEro HACTPaHBAIOT. Ha YacCTOTy OMOPHOIO CHrHajla KOHTY-
pul Ly, Ci¢ v Ly, Cg, HOOKAIOWHB K YIpaBJsiioHiell CeTke
Namnu Jls JIaMNOBLI BOJBLTMETP (MO MaKCHMyMY-ero o-
Ka3anuft). Iloche-atoro Hajno npopeputh GafaHCHPOBRY. Ga-
JlaHCcHOTO -MonyJnsitopa. [Ipu Bpamenun pBHXkka Rge a0a-
KeH HaGJIoNaTbCs NPHMEPHO B CPEAHEM €ro MNOJIOXKEeHHH
pe3kHl MHRMMYM NOKa3aHHil BOALTMETPA.

Caenyionias onepauus — HacTpofika YCHJIHTeJIS I‘I‘-I
OHa cBomHTCS K HacTpofike B PE30HAHC C 4acTOTO# ONOPHO-
rO CMrHaJla KOHTYpOB, O6pPa3oBaHHLIX KaTyuikaMH SMQ H
KoHpeHcatopaMu Cg, Cso. Jast 3TOr0 HEOGXONMMO NOAATH

59



Ha ynpaeJsiolllyl0 CeTKy Jamnsl JI; HanpsikeHHe OT 3BYKO-
BOTO renepartopa uacrotToit 1—2 key u Hanpsikenuem 10—
15 me, a Kk ynpaBnsiomell ceTke Jamnsl JI; NOAKJIIOUUTH
JlaMnosu#i BonbTMeTp. ClielyeT 3aMeTHTb, YTO BBHAY HEBLI-
COKO# JOGPOTHOCTH KOHTYPOB HacTpoiika GymeT He odeHb
OCTPO#, MOSTOMY BHOJIHE MOXKHO OGOHTHCL Ge3 mnoacTpoeu-
HEIX KOHEHCATOPOB, JiHIb NoAGHpas KOHAEHCATOPH! MOCTO-
AIHHOH €eMKOCTH.

Ha Bbixoge OMQ Gyner noJgydeH cHOpMHPOBAHHHIN
SSB currasn. lanee crepyer npaBHIbHO YCTAHOBUThL 4acTo-
Ty kBapiua K6, OTHOCHTENIBHO I0JIOCH nponyckanua SMO u
oTperyJmpoBats YpoBHH curHasioB HU u omopsHoro BY.
Yacrora kBapua .Ke; no/KHA GBITL HHKE YacTOTH HHXKHeE-
ro cpesa noJiock nponyckanuss IMP na 100—300 xzy. Yac-
TOTY KBapua MOMKHO IOHHXXATb, HAHOCH HA €ro JEeKTPOAbl
TOHKH#l c/10ft rpadHTa (C NOMOLIBIO MATKOrO Kapaupjama),
H IOBHIIATb, OCTOPOXHO CTHPas YUEHWUECKOH pe3HHKOH
TOHKHH caoit cepeGpsAiHOro nokpbiTHa. CylwecTBYIOT H ApYy-
THe MeTOAHL M3MEeHEeHHS YacTOThl, O KOTOPLIX HEOJHOKPATHO
FOBOPHJIOCH B PafHONIOGHTENILCKOH JHTepaType, HanpHMep
B XypHaJje «Panuor». KOHTPOJL MOXKHO BECTH C MOMOIIbBIO
JIaMIoBOro BOJILTMETPAa HJIM B KpaliHeM ciiydae Ha CJyX,
.olueHuBas KauectBo SSB curHasa no npHeMHMKY, HMelolle-
My uacrory 500 key.

Korna wactota kBapia ycraHosseHa, NPHCTYHaloT K pe-
ryAMPOBaHHIO YPOBHell cHrHaioB. BU HampsixeHue CHrHa-
J1a OT OMOPHOrO KBAplEBOro reTepofHHa AOJMHO OLITH f1O-
psinka 1 8. OTOT ypOBeHb PeryjHpyiorT noa6opoM eMKOCTH
KoHpencatopa Cg. HY Hanpsikenue, cCHHMaeMmMoe ¢ Karoja
namnbl Jf3q, caenyer ycraHoButh -B 10 pas menbmnm BY
HanpsixkeHHsi. B TakoM pexume GaJsiaHcHbIE MopyasiTop Gy-
ner paGoTarh Ha KBAJPaTHYHOM YYaCTKe XapaKTepUCTUKH
JHONOB M O06GECNeYHT HaWJyyHiee KauecTBO MOMYJISIUYH,

[Tocsie 3TOro NEpexXoifT K HaJaXKUBAHHIO NOCJELYIOIHX
Kackaznos. Brauasne no6uBaiotcs ycroilunBo#t paGoTsi KBap-
LEeBOro retepojAHa Ha jnamne Jly6 xak ¢ Keg, Tak u ¢ Kas.
3aTteM HacTpaMBaIOT Ha yacToTy 5 Mey koutyp Ls, Css, L,
Csy (Hanpumep, ¢ nomouupio 'CC u iaMnoOBOro BOJILTMETpA
uan ucnosnpays I'MP). Tocne 3toro noa6HpaoT eMKOCTh
koHpeucatopa Css. Jeaaior 3to cnepyomwuM o6pasom. Yc-
TAHOBHB €MKOCTb 3aBefioMo Oonbiueir (nopsaka 20—30 ng),
3aMeyaloT MOKa3aHHA JIAMIOBOrO BOJBLTMETPa,’ MOAKJIOUEH-
HOro K ynpaBasiomed cetke namnu JIs. IIpH sTOM Ha cme-
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cureap (aamna JI;) ponxeH Obith nopad SSB curman, na-
NpHMep, TaK JKe, KaK IPH HaJaxuBaHuu ycuiaurens I1Y na
naMne JIs. YMEHbIIAIOT eMKOCTh IO TE€X MOp, MOKa aMILIH-
TyZa CHTHaJla He HauHeT pe3Ko manaTb. MHHHMaJibHast eM-
KOCTb, obecrneynBaioias CHTHAJ AOCTATOYHONH aMIJIHTYAH,
H ecTh HeoGxomuMasi eMKOcThb. Jlajee cieayer y6emHThCS,
YTO NpH nepeBofe nepekaiouares [1; B nonoxenne CW BU
CHrHall Ha ceTke JIg TaKKe HMeeT JOCTATOUHYIO aMIVIHTYAY
(Ho He upeaMepHO GOJBLIYIO, YTO NMPUBEZET K HaPYHICHHIO
HOpMaJibHOR paGoTh cMecHTeass Ha Jjgamne Jg). B cayuae
HeOGXOAMMOCTH CJelyeT NMPHHATb MEPH K PETyJHPOBKE €ro
aMIUIHTYJbl, HanpHMep, cHHMas BY HanpsikeHne Henocpex-
CTBeHHO ¢ KBapua Ks; uepe3 KOHIeHcaTop HeGOJBILOH eM-
KOCTH.

AHanorduHBIM  06pasoM HACTPAMBAIOT CMECHTENH Ha
aamnax Jg u Jyp (mo6uBmmck craGuibHOi paboThl rete-
ponusa Ha namne JIg). Creayer 3aMeTHTh, YTO OZHOCETOY-
Hble CMeCHTeJNH BechbMa YYBCTBHTEJNbHBI K Neperpy3kam Mo
BXony. Mausneiiilee mpeBbllIeHHe AMIUVIHTYJ BXOJHLIX CUrHa-
JIOB HeMeJIJIEHHO MPHBOAUT K PE3KOMY POCTY aMIVIUTYA MO-
60uYHLIX MPOAYKTOB Npeo6Gpa3oBauus. [103ToOMy HanpsikeHUs
BXOJHBIX CHTHAJIOB JOJIKHBI ObITh YCTaHOBJEHH MHHHMaJb-
HoiMH. [Tocnie sTOTO OGLIYHKIM TyTeM HACTPAHBAIOT YCHJIH-
TEJIH.

Jast Toro yTo6Bl YCHJIMTH MOJYYEHHBIH Ha BHIXOJE TO-
cJlef[Her'0 CMEeCHTeJsi CHTHaJ, Heu30exHO NMPHXOJUTCA NpH-
MEHSITh HECKOJbKO KacKaJoB YCHJHTesel, HaCTPOEHHHIX Ha
OJHY YacToTy. B MaHHOH KOHCTPYKUMM TAKHX YCHJHTENeH
TpH. B cBsi3u ¢ 3THM BO3HUKaeT 00Jibllasi OMACHOCTb CaMO-
B036yK/JeHHsI H3-3a TPYAHOYCTPAHHMBIX Napa3uTHBIX CRA-
3efl — mo LensM NUTaHHS, Yepe3 eMKOCTH MOHTaXa, HHAYK-
THBHblE M 3JIEKTPOCTAaTHUECKHE HaBOAKH. B pane ciayuaes
ycTpaHeHHe CaMoOBO36YXKAEHHS MNPENCTaBJsieT OCHOBHYIO
TPYAHOCTb MPH HacTpoiike mepefaTuuka. IlockoJsibKy MyTH,
N0 KOTOPHIM 06pa3yloTcsi Mapas3uTHble CBA3H, MOTYT OHITh
CaMbIMH pAas3JIMYHbIMH, pPa3JHYHBIMH OLIBAIOT H METOAH
60pr6bl ¢ camoBO30yxkaeHHeM. TeM He MeHee CYHIECTBYIOT
u obuie Mepsl NpeJOTBPallleHHsl 3TOro SIBJIEHHA: HaJlexkHoe
3KPaHMPOBaHHE KacKaJoB, pa3BsA3Ka llened MHTaHHsA, BKJIO-
UyeHHe B LENM CETOK H aHOJOB «aHTHNAPa3UTHHIX» PE3HCTO-
poB u jgpocceneil (Kak 3TO cAejaHO B IPEeABapHTEJbHOM
YCHJIUTEJIE MOILHOCTH, B KOTODOM BKJIIOUEHH PE3HCTOPHI
Rs4, Rss, Rse, Rs7 u npoccenu ps, [Aps).
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HanaxuBaHue ocraibHbIX KackagoB OcCOGEHHOCTell He
umeer. Llenecoo6pasHo TOMBKO OCYLIECTBHTh T€PMOKOMIIEH-
calMio KOHTypa reHepartopa rnjaBHoro auana3oHa (Lss, Cios,
Cio7, Cio8), 2 B cucTeMe ynpaBJieHHsI NOROOPATh CONPOTHB-
JIEHHSI Pe3HCTOPOB Rig H Ry).

TIpH HallaXMBaHWM TepeJaTYHKa HEOGXOJUMO YdecTh,
YTO NMpHBefeHHble B Ta6J. 2 JaHHHE KAaTyliek SBJSIOTCA
ODHEHTHPOBOYHEIMH, MO3TOMY MOXET NOTPeGOBaTLCA HEKO-
TOpOe HX YTOUHeHHe.

IlepemaTuuk sKcHyaTHpyeTcs aBTOPOM B TedyeHHE He-
ckosbKHX JieT, CiyuaeB oTKa3a 3a Bce 3TO BpeMs He Ha0.I0-
na.noc)b (3a HCKJIOUEeHHEM HECKOJIbKHX BBIXOLOB M3~ CTPOA
JaaMmn



OBMEH OIlbITOM

YEPTEXXHLIE TPAMAPETHI PAAUONIOBUTENS

M. Masnos

Ilpu cocTaBNeHHH H YepUEHHH PA3JIHYHBLIX SJEKTPO- U pa-
JIHOTEXHHYECKHX CXeM OueHb YHROOHO NOJIb30BAaThCS ClelH-
aNbHBIMH TpadaperaMy, 3HaUMTENbHO COKpallaloWHMK pac-
xon BpeMmeHH u cua. Ha puc. 1 mokasan B macumrtabe 1:2
YeprexXHHi Tpadaper yCJIOBHBIX rpaduuecKux 0603HaYeHuH,
U3 KOTOPHIX COCTOSIT MPHHIMIIMAJbHBIE JJIEKTPHUECKHe cXe-
Mmul. ITpu paspaGorke Tpadapera yureHbl TpeOOBaHHA CTaH-
JaproB EnuHOH cHCTEMbl KOHCTPYKTOPCKOR JOKYMEHTALHH
(ECKII), BBemenno#t ¢ 1 suBapa 1971 r. BMecrO
I'OCT 7624-62. Ha puc. 2 uzo6paxeH Apyroii 4epreXHbIH
tpadaper, npeaHa3HayeHHbl A/ BblYepUHBAHHS YN POLIEH-
HBHIX H306paXXeHHH pAas3JHYHHIX pajHOfeTasNell NpPH COCTaB-
JIEHHH MOHTAXHBIX CXEM. .

Tpadapern npencTaBasior co60ii MPAMOYroJbHEIE IVIAC-
THHBl H3 TOHKOIO NPO3PayHOro 6eCHBETHOrO HJH LBETHOTO
MarepHaJna, o IJVIOIaAH KOTOPHIX BHIpE3aHhl OTBEPCTHA —
TpadapeThl ¢ OUEPTAHHSIMH, COOTBETCTBYIOIMIHMH YCJIOBHBIM
rpaduyeckHM 0603HaYEHUSAM M YNPOIIEHHBIM H3006paKeHUAM
pasnuuHbX papuomerasell. Tpadapernl MOXHO cheinath ca-
MOCTOSITeJIbHO, [ 4Yero morpebyercsi caMblfi NPOCTOH HH-
CTPYMEHT, HMEIOIIHUACA Y KaXKAOro paguonio6HTe s, HEeMHOTO
TEPNEHHUsI ¥ aKKyPAaTHOCTH..,

3aroToBKH a5 TpadapeToB BLIPE3alOT H3 LENYA0HAA
HJIM BHHHNpo3a ToamuHoi ot 0,4 mo 0,7 #m. Ha puc. 3 no-
KaszaHbl yeprexKHast JOCKa C JHHEHKoH, depTex Tpatapera
H ero 3aroToBKa, NOJATOTOBJEHHbIE K OCHOBHOH M OTBETCTBEH-
HOM omepauyuu — pasMeTKe 3ar0TOBKH.

PexkoMenayercs caefyomas MOCIAeL0BaTeIbHOCTb pa3-
MeTku. [lepBOHauasbHO HaMeyalOT UIHJAOM HEHTPH™ BCEX
KPYIrJIBIX H OBaJbHbIX OTBEPCTHH. 3aTeM, HCNOJb3ys uyep-
TeXHble YIOJbHUKH C PA3/JIMYHBIMH OCTPHIMH yraaMu (15° u
75° 30° u 60°, 45° u 45°), OCTPHIM HOXKOM HJIH pe3loM, cle-
JIAaHHRIM M3 KyCKa HOXKOBOYHOI'O MOJIOTHA, NMEPEeHOCsAT Ha 3a-
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Puc 1. UYeprexnnhi Tpadaper YCJOBHEIX rpapuyeckux oBosHaueHui
3/J1eMEHTOB TIPHHUHUIHAJIBHEX 3JIEKTPHYECKHX CXeM

Puc 2. UeprexHslit Tpadaper yCJOBHHX rpadpuueckux oGo3naveHuft
3/eMEHTOB MOHTAXKHBIX 3JIEKTPHYECKHX CXeM
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Puc. 4. Tpynna orsepcTuit Ha nepsoM Tpadapere



rOTOBKY BCe JHHHH ueprexa Ilocie OKOHUaHHS pa3MeTKH,
ApexJe 4eM CHATb 3arOoTOBKY € JOCKH, HeOOGXOAUMO MOMJIO-
JKHTb NOA Hee Gymary, OKpalleHHYIO B KaKoH-JH60 TeMHBIH
user. Ha ¢oune atoii Gymaru JIMHHH, cllelaHHbIE Ha 3aroTOB-
Ke, 6YAYT XOpOIIO BHAHB H MOXHO GyJeT NpPOBeCTH BCe Ipo-
NylleHHble H 32a4YePKHYTh H3JHIUHHE JIHHHH.

IlepBHiMH Ha 3aroToBKe BLIPE3alOT BCE KPYIVIHIE OTBep-
CTHA MQJIOro AHaMeTpa C MOMOLIbIO HamdHJs KpYyrJoro ce-
YeHHs, YKPENJEHHOTO B PyYHOR JApesH, 3aXKaToil B HacCTOMb-
HHIX THcKax. Hapduab ciaepyer BpallaTh NPOTHB 4acoBOH
crpeaxku IlpensaputenbHo paGouuit KoHen Haa¢HJs 3ara-
YUBAIOT Ha KOHYC C I'DaHfIMH M HaJeBalOT Ha Hero wakoby,
KOTOopasi OGyJeT CAYXHTb OrpaHHuuTeseM, oGecrneuHBalOIHM
nosnyuexHe 6e3 H3MepeHHA OTBEPCTHH OAHHAKOBOrO AHAaMeT-
pa. O6pasyromuecss 3ayceHHIH yHalsioTcs Je3BHeM 6e30-
nacHo#i 6putBa Kpyribie H oBajbHbE OTBEPCTHS 6OJbLIOrO
JHaMeTpa NpPOpPe3aloT LHPKYJEeM MO MeTajlly, OLHY HOXKY
KOTOPOTO 3aTaYHBAIOT KaK pe3ell, 8 OCTajJbHhe OTBePCTHSA —
Jie3BHeM 6e30macHOil GPHTBHL.

‘Heo6xoaumble ucrnpasieHust (3afesKy JHIIHHX IIpope-
3ell U TPellUH) [eJaloT CNelHaNbHBIM KJeeM, COCTOSIIIUM H3
ONHJIOK MaTepuajia 3arOTOBKH H pactBopurens. das uennay-
JIOHZla PacTBOpPHTesNeM AOMKeH OMTb all€TOH, AJS BHHHIIPO-
3a — puxjaopstan Chelayer MOMHHTb, 4TOo 06a 3TH pacTBO-
pHTeNIsl — BeCbMa siJOBHTHIe BellleCcTBa, 06pallaThcsi C KOTO-
PHIMH HYXKHO €, 0c060fi OCTOPOXKHOCTBIO.

Ha puc 4 nokasaHs oTBepCTHsA Ha nepBoM Tpadapere H
Tpynnbt HX, npejHa3HauyeHHBe [JI BhIYEPUHBAHHS pasHy-
HBIX YCJOBHHX 0003HaueHHii, 4epTAT 0603HAYEHHS Il1apPHKO-
Bo#i aBTOpyuko#. C/oXHble yc/lOBHbe rpadHueckHe 0603Ha-
4eHHs, 37eMeHTH H YacTH KOTOPHX OJIH3KO pacHoJOXKeHH
JIpyr Apyry aH6o conpuKacalotcs, Ha Tpadaperax BHIMOJHE-
Hbl pa3fesbHO, BCJIEJCTBHE 4ero TakHe 0603HaUEHHS BHIUED-
YHBAIOT MO YaCTAM, COBMelllasi 3TH pPa3HeCEHHLIE OTBEePCTHSA.
Hanpumep, aas Toro yto6bn HaYepPTHUTb YCJAOBHOEe 0603Haue-
HHE TPAH3HCTOpAa, HYXKHO CHayaja C MNOMOIUIbIO OTBEPCTHSA
«K» H306pa3uThb KOpNyc TPaH3UCTOPA, 3aTeM BHYTPH Kopmy-
ca depe3 OTBEpCTHE <«B» HaHeCcTH 06a3y, IMHTTEP H KOJ-
JIEKTOP

YcaoBubie rpagHueckHe 0603HAUEHHS KaTylleK HHAYK-
THBHOCTH H Pa3JIHYHBIX TPaHC(HOPMATOPOB BHMNOJHSAIOT B [Ba
npuema, CHayasa BHIYEPUHBAIOT TOJBKO IOJYOKDYXKHOCTH,
3aTeM, cMmeluasi Tpagaper Ha OXMH JHAMeTP OTBEpPCTHS,—
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ApYyrHe MOJYOKPYIKHOCTH, KOTOpHIE 3aliMyT MeCcTa MeXay pa-
Hee HayepUYEeHHBIMH.

YcnoBHble 0603HaueHHs] QHOAOB M MOCTOBBHIX AHOTHBIX
BHIPSIMHTENEll uepTaT B ABa npueMa. IlepBoHayajbHO BHI-
NOJMHAIOT 0603HAYEHHsT OTPHLATEbHLIX 3JEKTPONOB (KaToO-
IOB) W TOYeK COeJHHEHMs, 3aTeM, cHBHrasi Tpadaper, Bce
TNOJIOKHTEJIbHBIE 3/TEKTPOALI (aHOABI) H COETHHEHHS.

YcioBHble 0603HaYeHHs] KOHIEHCATOPOB BHIYEPUHBAIOT C
NIOMOIIBIO OTBEPCTHsI «I'» CaefyloIHM o6pa3oM: CHavaja
ofHy 0OK/NajKy, a 3aTeMm, casuras Tpadaper, APyryio o6-
KJaJKY,



ABTOMATHMKA

nPOCTON TEPMOPErynarop

B. AxceHos

IMpu npoBenenny n1a6opaTOPHLIX MCTMHITAHHA H B IPOU3-
BOACTBEHHBIX Npomeccax, TpeOYyOINX NOANEpPKAHUS Ompe-
JIeIEHHOr0 TeMNepaTypHOro peXHMa, IMPHMEHSIOTCS TepMo-
peryJsiTophl.

Tepmoperysa s T 0 p,

IIpHHOHUNHAJNbHAA CXeMa ot ¢2 10 A1-0% 0226
KOTOpPOr0 mnoKa3aHa Ha . 45 42274
puc. 1, B Teuenne 3-x et _ 5, 7

A
N

P2f2

ycmewino pa6oras Ha X0- /

JONMJBHOA  yCTAaHOBKE 20000 7%

“tuna XIII-3M. Bricokas — ]

9KOHOMHYHOCTb, HEOOJb- Pl l o R

mHe raGapuThl, ynpas- T 300466 1565 i §%

JIEHHE HarpeBaTeNbHbI- g8 §¢

MH 3JeMeHTaMH GoJib- [N g §3?
K Bbi6odam xowmaxm- x =2

IO MOIIHOCTH TNO3BO- 030 mepMONEmpT
JISIT IPUMEHHUTD 3TOT Tep-

MOpDEryJiiTop B CaMblX  Puyc. 1. llpusuunuaibHas cxema TepMmo-
Pa3yIMUHBIX OTPAC/IAX Ha- peryastopa

POIHOrO XO03fHCTBA.

TepMmoperyasitop paGoraer ciemyiomuM o6pasom. IIpu
BKJIIOYEHHH YCTPOMCTBA B CeTb NEepPeMEHHOro TOKa 4acTb Ha-
NpAXKEeHUs] TacHTCS Ha PEaKTHBHOM CONPOTHBJIEHHH KOHJEH-
caropa C,. IlonuxeHHOe HampsKeHHEe BHINPAMJSETCS AHOA-
HeiM MoctoM [y — M. Tlpu 3ToM konmeHcarop C; HauHHaer
3apsixatbesi, IIpn moCTHXKeHHH Ha HeM HanpsixeHus 10 8
avon s oTKpbiBaeTcsi H BKJIOYaeT 06MOTKY peise P, Pene
CpabaThiBaeT H €ro KOHTAKTHI P3 u P § Braouaiot HarpeBa-
TesnbHbIH 3neMeHT. Kontaktueili TepMomerp KT nomeinen B
30HY peryJupoBaHHs TeMIepaTypHl.

Ilpu mocTuXeHnH 3aJaHHOA TeMNepaTypsl PTYTHHIA CTOM-
6MK KOHTAaKTHOrO TepMOMeTpa, NOMeIlleHHOro B 30HYy pery-
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JUPOBaHUA, 3aMHKaeT KOHTAKT, 4epé3 KOTOpHIAi mNojaercs
NWTaHHe OT SAeMeHTa THma 373 Ha 0OMOTKY NOJISIpPH30BaH-
Horo peJse Pi. I'Ipn cpabaTniBauud P; ero HOpMajibHO 3aMK-

HyTHUI KOHTAKT P | paamaxaercx u o6MoTka pene P, obecro-

YHBAEeTCHd, KOHTAKTH P u P} Pa3MBEIKAIOTC H OTKJIOYaIOT
Harpesaresb. [IpH moHHXKeHHH TeMmepaTyphl NPOTHB 3afaH-
HOH KOHTaKTHBIH TepMOMETP pa3phiBaeT LeNb NHTaHHA 00-

MOTKH pesie P; H KOHTaKT P| CHOBa BK/IIOYaeT MUTaHHE Ha
06MOTKY pesie Ps. B 3aBHCHMOCTH OT HHEPIIHOHHOCTH Harpe-
BaTeJsi H BpPeMEHH MOTEPH TelJia B 30HEe PeryJHpOBaHHA TEM-
nepaTtyp nepHOA BKJIOUEHHS HarpeBaTeds H3MeHnsiercsi. [1pu
HCNIOJIL30BaHKHH TepMoperyastopa Ha ycraHoske XIII-3M
BpeMs BKJIOYEHHS HarpeBarels B 3aBHCHMOCTH OT YCJIOBHH
BHellIHe#l cpexnl OblJIO B npefenax 7—]15 MHHYT,



MOAEPHU3ALIUA BbITOBOW AMMAPATYPLI

—~—~— —

ANEPMOOMYECKUA YCUIIUTEND BY
B PAOMONE «PUTOHOA»

A. baes

ITpu XesaHHH NOBBICHTH YYBCTBHTENbHOCTb HMEIOILErocs
NPOMBIIIJIEHHOTO pafiHONpHEMHHKA BO BCeX JAuamnasoHax
(dB, CB u KB) HnauGosiee paunuoHaJbHO 3TO MOXKHO CHe-
JaTh, BBe[sl B NPHEMHHK anepHOAHYECKHI YCHJIHTENb BBHICO-
Koft yactornl (YBU). B mannofi crarbe BHHMAaHHIO pajHo-
Jo6HuTesell npepiaraercs anepuopuyeckuit YBY, B ocHoB-
HOM I[pelHa3HaYeHHH [Jsi paguHoJbl «PHronmas, 0fHaKo
CIeAyeT OTMETHTb, YTO Takoil xe YBUY moxer OuiTh npume-
HEH W B JPYTHX JIaMOOBHIX paJHONpHeMHHKAX.

Anepunopnueckuit YBY, npexgnaraeMblii BHHMaHHIO YHTa-
Teqel, HMeeT KO3 HUHEHT YCHJIEHHA [0 HaNpSXEHHIO B
nuanasoHe yacror 0,146--12,1 Mey B npenenax or 15 mo 6.
B nunanasone yacror ot 0,146 no 7 Mey koadpdunuent ycu-
JIEHHSI B CPeJHEM COCTaBJIsieT OKOJIO 15, 3ateM HauuHaercs
MeJIeHHBbI cnaj U Ha wacroTe 12,1 May o pasen 6.

Kak n3BecTHO, co3faHHe ORHOKACKAIHBIX amepHORHYe-
ckux YBU, paGoralomux B auanasone yacror ot 0,146 mo
12,1 Mey, satpynueno. B onucbiBaeMoM mHpokasi moJsioca
yCHJHBaeMBIX 4acTOT JOCTHIA€TCH NpPH MOMOILM BBeXEHHUS
CJIOXKHON KOPPEKIHH YaCTOTHOH XapaKTepPHCTHKH.

ITpu ycranoBke 3toro YBU B Apyrux pazuonpueMHHKaX,
HMEIOIIUX MEHbUIYI0 YyBCTBUTEJIbHOCTh, YeM «Puronmas, ero
KO3((}HIHEHT YyCHJIEHHS MOXKeT ObITb NOBHILIEH MyTeM yBe-
JIHYEHHS] CONPOTHBJEHHSA pe3ucropa R, (cm. puc. 1).

YyBCTBUTEIBHOCTb Pajuoabl «PHronga» nocie ycraHos-
Kd B Hee onuchiBaemoro YBU cocraBuna B auanasonax B
1 CB — 15 mks, B nquanasoie KB—II—20 ukxs u B nuana-
3one KB—I—25 x«s.

KpoMe noBBIlIEHAS] YyBCTBHTENbHOCTH PaJHONpPHEMHHKA
nocje BBefeHHs1 B ero cxemy ¥YBU, sHauuTeqbHO yMmeHblua-
IOTCS1 M COOCTBEHHble WWIYMBl paAHONpPHEMHHMKA, TaK Kak B
YBY oHH B HeCKOJIbKO pa3 MeHblile, YeM B CMecHTese, Bax-
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HEIM JOCTOHHCTBOM SBJIsIET-
csi H TO, UTO NPH BBEAEHHH
Seeel ey YBU pacmmpsiorcs npene-
I awl peiictBus APY, B pe-
3yJbTaTe 4Yero 3aMeTHO
yMeHbIIAeTcs «3aMHpaHue»
3BYKa B lHaNla30HaX KOPOT-
KHX BOJH.

[MpuHounuanbHas cxe-
ma. Anepuoguveckuit YBU
(puc. 1) cobpan Ha jamme
6K4IT ¢ yIJ.JIHHeHHOH xa-
pakrepuctukoft. Jas uck-
JIIOYeHHsI pPacCTPOHKH BXOJ-
(APY) R§ HBIX Iened paaHolNpHEMHH-

02”"If$'5 e e Ka pasjeJHTENbHbIH KOH-

nencatop Ci, pesucrop Rs

H koHuaeHcatop C; HMelOT

Puc. 1. TlpunuunuanpHas cxeMa TakKHe XK€ HOMHHAJBI, KaK H

yeunurens BY COOTBETCTBYIOLIE JeTaflH

paauonnl «Puronma». Ha-

rpyskoit YBU cayxur pesucrop R, Koppekrupylomuii apoc-

ceab L, obecneynBaeT noabeM yCHJIEHHS B 06/1aCTH CPeIHHX

4acToT, a KOPPeKTHpYIoLUHi gpocceib Ly — B 06/1aCTH BBICO-

Kux yacror. [TapannenpHo Ly ansi pacmiupeHus moJoch yac-

TOT, B KOTOPOi 3TOT JpocCeslb OKa3blBaeT CBOE BO3LEHCTBHE,
NPHCOEIHHEH pesucTop Ri.

Kone6Garenbubiit koHtyp CsL; HacTpoeH Ha 4Yacroty
465 Koy u npeaHa3HayeH IS YCTPaHeHUs BO3OYyXKAeHus BCeil
BHICOKOYACTOTHOM YaCTH pajHONpHEMHHKa Ha NPOMEXYTOU-
HOM YacToTe.

Pesucrop Rs; n kongencarop Cs o6pasyioT GHABTD B
4HONHOH LeNH JiaMINbl, KOTOPLIi CrJaXXHBaeT NyJAbCAUUU
NHUTAIOUIEro HanpsXKeHHs W siBasfercss pasBaskod YBU mo
aHOJHOMY THTAHHIO OT BBICOKOYACTOTHON YacCTH paaHOIpH-
emMHHKa. Jlpoccenb L, siBASieTC BBICOKOYACTOTHBIM (PHJIBT-
POM B LlenH HAKaJa JIaMIlbl,

Koncrpykuust M jgetanu. Ycunurenab co6paH Ha miare H3
aJIOMHHHA TOJMIHMHOH 1,62 mm. Ueprex miaTel npuBeneH
Ha puc. 2. [Ipu ucnonpzoBanuu onuceiBaemoro ¥YBY B apy-
TUX THOAX pajHONPHEMHHKOB KOHCTPYKLHSI NJIaThHl MOXeT
ObiTb Apyrofl. lJisi HCKJIOUEHHSI CaMOBO3GYXKAEHHSI KacKajl
YBY B panuonpueMHHKe HeoGXOZMMO pasMellath GJHNKe K
npeo6pa3oBaTenio Tak, 4ToObl MPOBOAA, COELHHSAIOLIHE BXOX
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n Brixoz YBY ¢ BXomHHM ycTpONCTBOM H npeo6pasoBaTtesiem,
OBLIH BO3MOXKHO KOpoUe.

B pannone «Puronga» YBU npukpensien K KpoHuTeiHy
MarHuTHOH aHTeHHHl ABYMsl BHHTaMu (pHc. 3).

Hpoccenp Ly comepxur 60 BHTKOB mpoBoja
[13J110-0,15, HaMOTaHHBIX BHaBaJ Ha pe3UCTOpe THIA
BC-0,25 conporusnennem Gosee 100 xom. Uuciao BHTKOB
apoccenss Ly — 80, mposox — I13JIHIO-0,15. Ero namarh-
BalOT BHaBaJ Ha pesucrope BC-0,5 conporusaennem 5,1 kom
(R4). Karymka L; HamoTaHa Ha YHHGHUHPOBAHHOM KapKa-
ce AuaMeTpom 7,5 mm, npuMeHsIOMleMcs s KOHTYpoB YIIU
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Puc. 2. Yepre:xx MOHTaXKHOW MNJaThl

tenesusopoB YHT 47/59, BHaBas Mexay LieuKaMH, IIHPHHA
HamMoTkd 5 mm. Ona copmepxkur 530 BHTKOB mpoBona
T13JIIO-0,1. HamoTraHHasa KaTylika HacTpauBaeTcs cepiey-
nukoM CLIP-1 u saxjoueHa B CTaHA@pPTHBIH 3KpaH.

HOpoccens Ly pasmemnen Ha pesncrope tuna BC-1 mo6o-.
ro CONpOTHBJEHHS ¥ HamoraH mposopoM I13J1-0,51 B omun
cioit xo 3anonHenus pesucropa. Jlamny 6K4IT neo6xonumo
3KpaHHpoOBaTh. Ycuaureab BU, 3akpensieHHblii B panuoJe,
NPHCOEIHHSIOT K ee TOYKaM, YKa3aHHBIM Ha pHC. 1, BO3MOX-
HO 6oJiee KOPOTKHMH NpoBOAHHKaMH. [IpuMensith aas coenu-
HEHHI SKPaHMPOBAHHBIA NMPOBOJ MJIH KOAKCHAJNbHHIA Kabesb
HeJIb3f, TaK KaK OHH MMeloT 60JbIIyI0 eMKOCTb MeXAy leH-
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TPaNbHOH JKHUJIOH M ONJIETKOH H HCNOJb30BaHHE HX HPHUBEIET
K paccTpoiike BXOAHbIX uemnel. [TeuaTHylo HOpoxKy Mexny
TOYKaMH «KOHTAKT 11, B4» u «koutakr 3, B2» Ha neuatHo#
miate 6s0ka ¥ 3 paspesaror,

Puc. 3. YcraHoBka ycuaurens BU B «Puronge»

Hanaxusanue. IlpaBunbio cobpannsiii YBU ¢ mactpo-
eHHbIM KOHTYpoM L3Cs HanaxkuBanusi He Tpebyer, Ecau KoH-
Typ L3C3 paccrpoen, ero MOXHO HaCTPOHTb U Ge3 TeHepaTo-
pa cTaHZapTHBIX CHTHAJIOB, BKJIOYHB Kakoi-in6o KB gua-
Ma3oH M Bpallasd CepJeyHHK KaTymkH Lz 10 HCYe3HOBEHHS
€aMoBO30YXKeHHs BLICOKOYACTOTHON YacTH PafHOJIbL.



UCTOUYHMKHU NHUTAHUA

CTABM/IU3UPOBAHHBIA BBLIMPSIMUTENL C 3ALLMTOM
OT NEPErPY3OK U KOPOTKOIO 3AMbIKAHMSA

A. MaxkmH

OCHOBHble TeXHHYECKHE NaHHblE OMHCHIBAEMOTO B CTaThe
CTaOHIH3HPOBAHHOIO BHINPSIMUTENS CJEAYIOIHe: MOCTOSH-
HOe HanpsiKeHHe Ha BXoAe crabunuzatopa Uy, =45 8; mak-
CHMAJIbHBIA TOK HAarpy3kd [y yaxe 2 @; OIHANA30H U3MEHEHHS
BBIXOAHOTO HanpsaXeHuss Ugux— o1 1 p0 30 6, Hecrabuib-
HOCTb BBIXOJHOTO HaNpsiXKeHHS NPH MaKCHMaJbHOM TOKE Ha-
TPY3KH H TpelefbHbIX H3MeHeHHAX Un,x — He Goaee 3=2%;
peryjaupoBka mnopora cpaGaThiBaHHS 3aLIUTHOTO YCTPOMHCT-
Ba — ot 200 #a mo 2 a.

TpanaucropHblfl cTaGuAN3aTOP HANpPSAKEHHS BLIPSIMHTE-
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Puc. 1. Ilpunuunuanphasi cxema CTaGHJIM3UPOBAHHOTO BBI-
TpSAMHTENs

as co6pad Ha tpaHsucropax T, u T3 mo cxeMme mocjefoBa-
TeJIbHOH KOMIIEHCAHOHHOH CTaOWIH3alHH HaNpsiKeHUs C
COCTaBHBIM PeryJHpYIOIHM TPAH3HCTOPOM, @ YCTPOHCTBO 3a-
IATBl OT neperpy3ok — Ha TpaHsucrope I'; (puc. 1),
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CMelnenne Ha Gase tpaHsucropa T3 obGecneunBaercs no-
ClIeflOBATE/IbHO BKJIIOYEHHBIMH B OOpPaTHOM HalpaBJeHHH
KpeMHueBHIMH crabuaurpoHamu Mg — o, pesuctopom Rg
1 norenuuomerpom Ry. CrabuautpoH 7 BKIIOYEH B NPSIMOM
HampaBJeHHH IJs CO3JLaHHS TEMIepaTypHOH KOMMEeHCalHH.
Koungencatop Cs criaxupaer NMyJbCallMI0 HanpsKeHHsS CMe-
IeHHs, YyTo yayyumaer pabory crabuiausaropa.

ITpu KosnebGaHUAX BBIXOXHOTO HAMNpSIXKEHHS H3MEHSIEeTCs
HanpsiKeHHe cMelleHHs Ha 6Gase tTpaHsucropa T3, OT KOTO-
poro 3aBHCHT TaKoe K€ HampsKerhHe ha 6Gase TpaH3UCTOpa
T,. Tlpu noBelieHny Ugyx yBeJHUHBaeTCA NMajJeHHe Hamps-
KeHHsl Ha pesucrope Rs U TpaH3ucrop T3 3aKpHIBaeTcs, YTO
BbI3bIBAET 3aKpbIBaHHE TPaH3HCTOpa I U yMeHblIEHHE, T. €.
crabunusaunio, U 4. [1pu yMenbmenun U ., nponecc mpo-
XORMT B 06paTHOM nopsake. Benwunny BRIXOZHOro Hampsi-
JKeHHsl MOXKHO YCTaHaBJIMBATh O JKEJAHHIO C NOMOLIBIO MO-
TEHIIHOMETpa B NpeJeaX, YKa3aHHBIX BhILIE,

Jns 3aliuTH BLINPAMHTENSE OT NMeperpy3oK H KOPOTKHX
3aMBIKAHHH B HEro BBEJEHO YCTPOHCTBO, Coaepxallee peJie
u TpaH3ucrop. BeibpaHHas cxeMa ycTpoficTBa HO3BOJISET HO-
JYUYUTb YeTKHEe YPOBHH cpabaThIBaHHs NPH Neperpyskax Io
TOKY. YCTpoiicTBO paboraer ciaemyimiuM o6pasoM.

HanpsixxeHnne, nagatouiee Ha pe3ucrope Rj, NPHIOKEHO
K 6ase tpaH3ucrtopa T;, KOTOPHI# B HOPMAaJbHOM COCTOSIHHU
3akphT. [IpH NOBLIIEHMH TOKAa HArpy3KH HamlpsiKeHHe Ha
R;, a cnenoBarenpHo, H Ha 6ase TpaHsucropa Ty, mpucoenu-
HEHHOH K 3TOMY pe3HCTOpy uepe3 morteHuuomerp Rs, yBesu-
yuBaeTcs. TpaHsucrop T; OTKPBIBAaeTCs, U peJie, 3aKMOUYEH-
HOEe B €ro KOJIJIEKTOPHYyI0 Uellb, cpaGartbiBaer. HopmasibHo

2
PA3OMKHYTBIE KOHTAKThI P] 3aMBbIKAlOTCA, H peJje camo6J10-

KHpYyeTCs, a HOPMAJbHO 3aMKHYTHe KOHTAKTh P| pasMblKa-
I0TCsl, OTKJ/II04as crabuiau3arop u Harpysky. ITocie ycrpane-
HHUS TIeperpy3kH HeoOXOAHMO BLIKJIIOUHTb H CHOBA BKJIIOUHTDH
BHINpsaMuTeab. TOK cpabGaTbiBaHHA 3aIIHTHOrO YCTPOHCTBA
yCTaHaBJIHBAIOT, NOAOHpasi pe3HCTOp R3, H IPH NOMOIIHU IIO-
teHuuomerpa Rs. Pesucrop R BHIGHPAIOT B 3aBHCHMOCTH OT
MaKCHMaJIbHOro TOKa Harpy3kH H pacCuuTHBalOT no ¢op-
myJe:

1

Ta make

R3= (OM).
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Tpancdopmarop Tp; umeer cepaeuHuk U3 naactud 11128,
Tonuuua Habopa 45 mm. O6moTKa / comepxut 510 BUTKOB
npososa [19B-2 0,35, o6motka [/ — 370 sutkos [13B-2 0,35
4 o6motKa /] — 135 ButkoB nposoga I19B-2 1,0. Pese tuna
P3CY9, nacnopr PC 4524201 uam tunma P3C6, macnopr
P®O 452103, POO 452104.

IIpaBuabpHO co6paHHbIfl BBIIPSIMUTENb He Tpe6yer HaJa-
JKUBAHHUS,
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