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TPAH3MCTOPHbBIN CTEPEO®OHHNYECKHNHN
YCHUJIMTE/Ib

B. Hectepenko

Tpausuctopubli cTepeoOHHUECKHH YCHJIHTENb MpeaHa-
3HaueH AJs BOCIPOM3BEIEHUS MOHO- ¥ CTepeo(OHHYECKUX
3amnuceil ¢ TrpaMmJacTHHOK, MarHutodoHa, paauONpPUEMHH-
Ka, a Takxe [/af cTepeooHUYEeCKOH nepenayd 3ByKa OT
IBYX MHUKPO(OHOB.

HoMuHa/bHan BBIXOZHAs MOLIHOCTb KaXKJAOro KaHaJja
1,5 87 npu HanpsxKeHWM NUTaHUsl 12 8 M Harpyske Ha Ka-
XKAbIA KaHaJ no 6 oM.

Tok, notpe6asieMbli B pexxuMe MOJUaHHA A ABYX Ka-
HaJjoB, He Oonee 20 mMa 10pU MaKCHMaJIbHOH BBIXOAHOR
MOILHOCTH Ha uvactoTe 1 xey — 400 ma.

[Tonoca nponyckaHusi 3]1eKTPHYECKOrO TPAKTa KaXKAOTro
kanajna —40—15000 ey. KospduuueHT HeaHHEHHBIX HC-
KaxkeHuil Ha yacrtote 1000 ey He Gosee 3%,

YyBCTBUTEBHOCTD YCHIMTENSl Ha uacToTe | Key no MH-
kpodonHomy Bxoay — 1,5 ms8, ¢ meTekTOpa paaMOnpHEMHH-
Ka— 15 M8, cO 3ByKoCHUMAaTeNss MJIH MarHutopoHa —
150 M8 u ¢ TpaHcasiuHonHol JauHMM — 10 6.

BxomHoe conpoTHBieHHe npu paboTe OT 3BYKOCHHMa-
Tes cocTaBjsieT okoso 60 xom. YposeHb (oHA — MHHYC
50 06. [lepexonHoe 3aTyXaHHe MeXJy KaHalaMH— He Me-
Hee 35 06. Vimeercs pa3jenbHasi perysnupoBka TemGpa mno
BLICOKHM H HM3KMM uacToTam ray6usost 10—16 06.

Crepeoonnueckuit  ycunurteap (cMm. O6J0K-cxemy Ha
puc. 1) HMeeT ABa KaHaja, KamAbli M3 KOTODHIX COCTOMT
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H3 JBYX ONHMHAKOBbIX ycuauteneii. CrepeodoHHUECKHA ycH-
JIUTENIb HMEET CnapeHHble PeryasiTopsl IPOMKOCTH M TeMG-
pa, a Takxe peryastop crepeobasnaHca AJsl BhlpaBHHBAHUSA
IPOMKOCTH 0O0HX KaHaJOB.

BBully uMIeHTHYHOCTH yCHJHTENeHl PacCMOTPUM TOMBLKO
OJMH M3 KaHaJoB.

Kaxabii KaHam uMeeT NpeABApPUTENbHLI H OKOHEUHBbIH
ycunutend. IlpenBaputesibHbIfl YCHINTENb COCTOHT M3 Tpex
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Puc. 1. Bnok-cxema ycuautens

KackagoB (puc. 2). Ilepsbifi kackaxg cobpaH Ha TpaH3H-
crope T, no cxeme c OOLIMM SMHTTEPOM M JaeT 3HaYUTeJNb-
HOE yCHJIeHHe 10 HanpsixeHHI0. Kackaibl Ha TpaH3uCTOpax
T, u T; B OCHOBHOM KOMIEHCHPYIOT NOTEpH B LeNsX
naaBHOH peryJHpOBKH TeMOpa N0 BHICOKMM H HM3KHUM Ya-
crotaMm. PerynsaTopsl TeM6pa BBICOKMX M HH3KHX YacTOT
IJisl UCKJIIOYEHHS] WX B3aHMHOTO BJIMSIHHSI pa3jeneHbl TpaH-
suctopom To.

PerynaTop BBHICOKHX 4YacTOT coGpaH Ha pe3HCTO-
pax Rio—R\2 u xougencatopax C; n Cs. B BepxHem mno
CXeMe NOJIOXKEeHMH JABHXKa NOTeHUHOMeTpa R;; KoHZeHca-
top C, wyHTHpYeT pe3ucTop Rjo, TEM CaMbIM CO3AaeTcs
noabeM YaCTOTHOH XapaKTEPUCTHKM Ha BBICOKHX 4acTOTax.
B cpeaHeM MoJOXeHHH HBUKKA LeNb peryisTopa Mpej-
craB/sieT co6oll mpHMepHO OAMHAKOBOE CONMPOTHBJEHHE /s
BCEX YaCTOT 3BYKOBOTO AMana3oHa. B HuxHeM mnosioxeHHH
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ABHXKA BBICOKHE YaCTOThl 3aMBIKAlOTCA Ha 3eMJI0 Yepes
koHpeHcarop Cj.

Cxema peryiaTopa HH3KHX YaCTOT CONEPKHT
Tpansuctop T3, pesucropel R;;—Rjs H KoHeHcaTophl
Ce—C;. as uacror Bouire 1000 xey He3aBMCHMO OT NOJIO-
MEHUs1 ABHXKKA MOTeHUHOMeTpPa Rjs BBeleHa NOCTOSIHHAA
oTpuuaTtejbHas ob6paTHas cBa3b. HanpsixeHue oGpaTHOH
CBf3M, BO3HUKAlOLlee Ha pe3ucTOpe Ry, uepe3 pesucrop
R,7; nonaerca na 6a3y tpamsucropa Ts. Jns HHM3KHMX 4a-
CTOT MnepeMellleHHe JBHXKKa NOTeHUHOMeTpa R BBepX BhHI-
3blBaeT yMeHblieHHe 0OpaTHOH CBf3M NPONOPLHOHANBHO
CHMXKeHHIO 4acToThl. [lna uactoT Huxe 50 ey 3aBan ua-
CTOTHOH XapaKTepHCTHKH OOBACHAETCS yBeJNHYEHHEM peak-
THBHOTO CONPOTHBJIEHHSl TepeXoAHBIX eMKocred. Cxema
oGecrneunBaeT MJIaBHOCTb H JOCTAaTOYHYIO IJYGHHY peryJu-
POBKH B 3aBHCHMOCTH OT YIJla [OBOPOTa MOTEHIHOMET-
pa Ris.

YacToTHasi XapaKTepHCTHKA KaHaJja NpU KpadHUX MO-
JIOXKEHHSAX [BUXKKOB NOTeHUHOMETPOB Ri; U Ris npuseieHa
Ha puc. 3.

OxoHeunble yCHJHTeNH KaXkIOro KaHana CONEpXKaT TpH
KacKajla YCHJIEHHAI C HeNmoCpeACTBEHHOH CBfA3blo. Brixon-
HOH Kackaja coOpaH Ha cocraBHbIX TpaH3ucropax Te—Ty mo
H3BeCTHOH cxeMe ¢ GecTpaHCPOPMATOPHBIM BLIXOJ0M,

Oco6eHHOCTbIO OKOHEYHOTO YCHJMTE]Is! SIBJSIETCS HC-
[I0b30BaHle HECKOJbKHX oO0paTHbIX cBsizefdi. Crabuausa-
14l KacCKaJOB IO MOCTOSTHHOMY TOKY OCYLIECTBJSIETCS 1O-
Havell HanpsikeHus ¢ avoma [l3 uepe3 pesucrop Rgs Ha
6a3y rtpaH3ucropa T, M M3MeHeHMeM MNOTeHIHMana ISMHTTe-
pa TpaHauctopa T; B 3aBHCHMOCTH OT BeJHYMHBLI Hampsi-
’KeHusi Ha Koanektope Ty. Mcnmosnb3oBanue nuopa [z Bme-
CTO MapaJJieJbHO BKJIOUEHHBIX Pe3HCTOpa M KOHAeHcaTopa
yMeHbIldeT TeMNepaTypHYl0 HeCTaGUJIbHOCTb peXXHMa OKO-
HeuHoro Kackajna. C mNOBHILIEHHEM TeMIepaTypbl yMeHb-
IleHHe HanpshKeHHs Ha Yy4yacTKe (Gasa — 3MHUTTep TpaH3sH-
cropa T, 4acTHYHO KOMMEHCHPYeTCs yMeHblleHueM naje-
HUA HanpsKeHus Ha auone s Ecam mo kakoi-nmu6o mpu-
YMHe yBeJMYHBAeTCs TOK TpaH3HcTopa T4, NANAaeT ero Kod-
JEKTOpHOe HanpsiKeHue, TO YMeHbiuaercs O6a30Bb TOK
TpaH3ucTopa Ts, uTO BBHI3bIBAeT yBeJHYeHHEe ero KOoJJiek-
TODHOIO HaMNpsIXKEHHs,, a TakkKe HANPXKEHUA Ha KOJJIeK-
Tope Tpausucropa Ty. DTo, B CBOIO ouepelb, YBeJHYHBAET
OTpHIATeJbHbIA NMOTEHUHa] 3MHTTepa TpaH3ucropa Ty, BO3-
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Bpallas ero B HCXOAHOe coOCTOsfHHe. B pesysmbraTe TOKH
KacCKaZoB M YCTAHOBJIEHHLIH MOTEHLHaJ KOJMIEKTOpa TpaH-
aucropa Ty ocTaloTCA MpaKkTHYECKH HeH3MeHHbiMH. [lapaj-
JIeJIbHO pe3HCTOpy Roy BKJAOYeHa uenb Rys — Co, uepes Ko-
TOpyI0 mojaercs Ha sMurrep T, AOMOJHHTENbHAA YaCTOT-
Ho-3aBHCHMasi oOpaTHasi CBA3b, MOBHLILAIOWAS JHHEHHOCTD
YaCTOTHONH XapaKTepHCTHKII.
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B ycuautenb BBeZeHa H MOJOXKHTeNbHas o6parTHas
cBfI3b uyepe3 pe3HcTop Ry7 Ha 6a3nl Tg u T;: KosJieKTOpHas
Harpyaka Tpausucropa I's MOACOeAHHella He K MHHYCY MNH-
TaHud, a K Harpyske. KoslekropHoe nanpsixkenue Is cra-
HOBHTCSl NEpeMeHHLIM, 4TO AaeT BO3MOXKHOCTb MOJIHOCTbIO
pacKkayHBaTh BbIXOJAHbIE TPAH3HCTOPLL

OGpaTHble CBI3H YCTPaHAIOT HCKaXKEHHsl THNA «CTY-
NeHbKa» M MO3BOJIAIOT NPH HanpsiKCHHH 12 8 mMOJyuHTb Ha
Harpy3ke 6 om KaXAOro KaHaja BBIXOZHYIO MOILHOCTb
1,b er 6e3 nomGopa TpaHsuctopoB. [Ipm 3ToM TOK MNOKOA
MOIIHBIX TPaH3HCTOPOB He MpeBLILaeT 3—5 Ma.

Jns H3rOTOBJEHHS] YCHJIMTENS] 1IPHMEHAIOTCS IOCTOSIH-
Hble pe3uctopbel —TtHna YJIM unau MJIT. B Kauecrse mo-
TEHUMOMeTPOB Rj; H Rig CllelyeT HCNOJIb30BaTh CABOEHHEIE
nepemennble pesuctopnl tHna CII-1II-A. Peryaatop rpou-
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kocth Rg— tuna CII-11I-B. CaBoeHHble NOTEHUHOMETpHI
MOXKHO C/lelaTh CaMOCTOSITeJIbHO, KaK ONHCAaHO B XKYpHa-
naax «Paguo», 1965 r., Ne 4, 7 u 1966 r., Ne 3. dnemeHTh
peryasaTtopa Tem6pa MOMXHB UMeTb Jonyck He GoJee 5%.

Konnencarop Cijo— tuna K50-6. OcranbHble 3J€KTpo-
JUTHYeCKHe KoHJeHcaTopbl Tuma OM emxoctbio 30—50 MK,

Harpyska — rpomkoroBoputenu Thuna 2I'J1-28 mnowmelue-
Hbl B OAMHAKOBble JepeBsiHHble (YTAAPH pa3MepaMH
400300200 mm.

MoHTax ycuIHTeNs BBINONHEH HA ABYX NJaTax pasMe-
pamu 50X 100 mm. Kpennenne HeTaneii Ha MOHTaXKHbBIX
IJaTax NpPOHU3BOAMTCA B 3aBUCUMOCTH OT BO3MOXKHOCTEH
panuono6uTess. MOXKHO HCIONB30BaThb M€YaTHHIE IJIATHI,
nycroTe/ble NHUCTOHBI MM MelHble IUTHIpbKH. Bce mnepe-
MeHHble Pe3HCTOPbl KPemATcs K KOpNyCYy YCHJIMTEJNs.

[Tepen perynupoBKo#i ycuauTeneit TIPOMKOTOBOPHTEJH
3aMEHSOT SKBMBAJEHTHBIMH Pe3HCTOPAMH  MOLLHOCTBIO
okono 2 sr. HanaxuBanue KaXKAOro KaHana CBOAUTCH K
yCTaHOBKe pexHMOB TpaH3uctopoB 't — T3 u noabopy co-
TNPOTHBJIEHUH pe3ncTopoB Re, Ris, Ris. CompoTusnenue pe-
3uctopa Rys mnoaGupaeTcs TaK, 4TOOB HAa KOJIEKTOpE
Tpan3ucropa Ty GbJIO HampsKeHUEe, paBHOe IOJIOBHHE Ha-
NpsXKeHUs UCTOYHMKA NHUTaHHUS.

Peryngtop rpoMKOCTH CTaBHUTCSl B BepXHee IOJIOXKEHHE,
a perynsTtopbl TeM6pa u crepeo6anaHca — B cpefHee. Ha
nI0coBOH BbIBOA KoHueHcatopa Cs OT 3BYKOBOTO reHepa-
Topa mnopatot Hanpsikenne 40—50 ms uyactoToit 1000 ey.
Ha Bbixone ycuaurenss DOMXKHO ObITh B 3TOM CJydyae Ha-
npsiKeHue okoso 3 8 Ge3 HcKaxkeHHH. [lanee yMeHbIIAIOT
CUTHAJ [0 NOJy4YeHHs Ha BBIXOZe HampsixkeHus okoJo 30 us.
[TpoBepsitoT ry6MHY peryaupoBKM 4YacTOTHOH XapakTepH-
CTHKH B JBYX KpaMHMX IOJIOKEHUAX peryJsTopoB TeMGpa.
Cursan Ha BXOJ <«MHKPOQOH» NOJIKEH NONABaTbCH yepe3
KOHJeHcaTop eMmKocTblo 20—50 MK, nmoxcoenuHeHHBIH MH-
HycoM K 6Gase rtpaH3ucropa 7T;. Jlns ocranbHBIX BXOIOB
KOHJIEHCATOp MOXKHO MCKJIOYHTb NpPH OTCYTCTBMH NOCTOSIH-
HOTO NOTEHLHaNa B NpeiblAylleM Kackaje.

[Tpu perynupoBKe 4acTOTHOH XapaKTepPHCTHKH HeoGXxo-
IOMMO YYHTHIBaTb caepylomiee. lasi yacTtor Bbime 8 K2y Ha-
6arofaeTcs yBeqMueHHe nortpebJiseMoro Toka B 2—3 pasa.
DTO NpPOUCXOAHT BCJIENCTBHE HHEPLUHOHHOCTH MOIIHBIX
TPAaH3UCTOPOB, KOTAA pEe3KO YBeJUUHBAETC CKBO3HOW TOK,
KOTOpHIH NOBLIIAeT paccedBaeMyl0 MOLIHOCTb H MOXeT



BLI3BATb TEMJIOBOA NpoGoii MOWIHBIX TpaHaucropos. [loato-
My H3MEpSHHS Ha BHICOKMX 4YaCTOTaX MOJ/IKHBI IPOM3BO-
RUTbCA GLICTPO HMJIM NPH HE3HAUHTENbHOA packauke BHIXOJ-
HbIX TPaH3UCTOPOB.

O6a xanana ycunurenss IOJKHB HMeTh OZHHAKOBBIE
YacTOTHbIE M (ha30Bble XapaKTEPUCTHKH M OJMHAKOBhIE KO-
3 uuierTH ycuneHns. PeryianpoBka ycujeHHst ocyuiect-
BJISIETCS MOTEHUHOMETPOM Ry;.

®a30Bble  XapaKTePHCTHKH M3MepSIOTCA 3/eKTPOHHBIM
(¢a3omerpoM, (:a30BBIM BOJIBTMETPOM HJIM [IBYXJYYeBBIM
ocuuanorpadoM. Bxoaer o6oMXx KaHaJOB COEAHHSIIOT Ma-
pa/iesibHO K nNojAaioT Hanpsxenune ot 3I, nmasHo mnepe-
CTpauBasl ero mo BCeMy 4acToTHoMy auanasony. OGa Bxo-
la ocuusyorpagda ycTaHaB/JIMEAIOT HA ONUHAKOBYIO YyBCT-
BATENIbHOCTb, M3amepsloT cABHr mo ¢a3e MeXAy BbIXOAHHI-
MH HanpsiKeHHSIMH KaHaJIOB YCHJHUTeNsd, KOTOPbIl He HOJ-
xeH npesblmath 20°. KayecTBeHHO (ha30oBbifl CABMI MOMKHO
Ompele/iiTh H Ha ONHOMy4YeBOM ocuujnorpade. BeixomHoe
HanpsiXKeHHe NepBoro KaHaja MoJaeTcsl Ha YCHJUTENb To-
PHU3OHTA.ILHOA pa3sepTKH, BHIXOAHOE HANpsKeHHe BTOPOro
KaHa/jla — Ha BXOJ YCHJHMTe/Nsl BePTHKAJbHOH pa3BepTKH.
Bxoapl ocunancrpada Takxke ypaBHHBAIOT 1O YyBCTBHTEJb-
OCTH, a BpPeMEHHYIO Pa3BepTKy OTKJI4aioT. B ciyyae cos-
nagenuss (a3 Ha 3Kpane NOSIBUTCS HakJoHHas uepra. Pa-
30Basl  XapaKTePHCTHKA CYMTACTCH YIOBJETBODHTEJIHHOHN,
ecad (a20BbLIH CABHI MPOSBJAETCS B BHJAe ABOHHOH 4YepTbl.
Ecan nosBasiercs annunc uaun Kpyr (casur ¢as pasex 90°),
TO YCHJNHTENb /sl cTepeodOHHH He NPHIOLEH, XOTS Ha CJayX
Ka4eCTBO BOCIPOM3BEJCHHS [0 KaXK/IOMY KaHaJly KaxKeTcCs
OTJIUYHBIM.

HesyHefinble HCKaXKeHHs! H YpOBeHb ()OHA ONpelensioT
B Kax<JIOM KaHaJe pasiesibHO NPH CpefHeM IOJIOXKEHHH pe-
ryastopa Temopa.

Jns onpeneneHHs NepexofHOI'O 3aTyXaHHA MeXIy Ka-
HaJaM{ Ha BXOZ OJHOTO KaHa/la NOJAeTCss MaKCHMAaJbHBI{
CHTHAJ M M3MepsieTcsl HanpsXKeHHe HAa BXcJXe APYroro Ka-
HaJa, npoHukuee u3 nepsBoro. OTHOWeHWe HaNpsKeHUH,
BhipameHHoe B Jeuubenax, JO/KHO ObiTb He Menee 30.
MOXKHO onpefeJuTh NepexofHoe 3aTyXaHue Ha cayx. Has
3TOr0 B NEPBOM KaHaje OCTABASKT BKJIOYEHHHIM 3KBUBA-
JIEHTHBIA pe3ucTOp, a BO BTOPOM — YCTAHAB/IUBAIOT TPOM-
KOTOBGPUTEJb.

Bakx. Ne 1433



MMOJABJIEHHE TAPMOHHUK
B AHTEHHO-oUJEPHOM YCTPOVICTBE
KB TIEPEIJATYKMKOB

K. Iepebeiinoc

OGecneyente YuCTOTHI 3hupa — Aoar papuodioGuTeneit

OdunuanbHo pafHOH3/IyyeHHe /sl JIIOGHTENbCKHX IIe-
pelaTYHKOB paspelleHO Ha YyacTKax pajHOCNeKTpa, CcIe-
HHaJbHO COTJIaCOBAaHHbIX M YTBEepPXKAEHHbIX MeXIyHapon-
HbIMH opranusanusMu. HuKTo, Kak mpaBuso, He HapyilaeT
IPaHHL, OTBeJEHHbIX AJ1sl paboThl NIOGHTENbCKHX KOPOTKO-
BOJIHOBBIX NepefaTYHKOB Npu paboTe Ha QCHOBHOM 4acTOTe.
Ho pocratoyHo yacTo Bbinagaer M3 BHMUMaHusl TOT (akr,
YTO, KpOME OCHOBHOH 4acTOThl, JIIOOUTeJNbCKHE NeperaTuHKH
H Bo3OyxnuTeaH, paboTawlide Ha YMHOXEHUH YacTOThbl, H3-
JyyaloT GoJibIioe KOJHYECTBO FapMOHHK, HMEIOLUX Helo-
NyCTHMYIO BeJHYHHY.

FapMoHHKH ¥ KOMOHMHALHOHHBlE YaCTOTHI NEpefaTUYHKOB
MOTYT H3JydaTbcsi B GOJbLIIOM JAHanasoHe 4acCTOT OT ehH-
HULL JI0 HeCKOJIbKHX COTeH Merarepu. B pesyabrare co-
37a10TCSl NOMEXH Ha 3HaYuTeJbHOM Yy4YacTKe CIEKTpa pa-
JHOYacTOT, BK/IOYafd AHanas3oH YJbTPAKOPOTKHX H Jelu-
MEeTPOBBIX BOJIH.

B cnekTp rapMOHMK M KOMOHMHALHOHHHIX M3/y4YeHHH MO~
najaloT nHana3oHbl TpaxkJaHCKUX cayx0, aspodJiora, pa-
auorenedoH, paauorenerpad, Bce INPOrpaMmbl TeJseBHAE-
HH{, cnenHaJjbHble CIyXObl CBA3H.

PanuomoGuTeH-KOPOTKOBOJIHOBHKH ~ MCIOJNB3YIOT  JO-
BOJIbHO MOLIHble pajHonepefaTYHKH, HMEIOLIHe MOIIHOCTH
oT enuHul o 150—200 7. MomHOCTb F'apMOHHK M KOM-
OHHALHMOHHBIX YaCTOT MOKeT ObiTb JOBOJIbHO 3HaYHTE/b-
HOH.

«HucTolli 3gup» MOKHO obGecneydTb, HCKJIIOYHB B aH-
TeHHe Yy paAHOMIOOHTE]IbCKHX MNepefaTYHKOB TrapMoHHYe-
CKHe COCTaBJIsIOIHEe OCHOBHOH YacCTOThl M IUHPOKHH CHEKTP
KOMOMHAIMOHHBIX YacTOT.

Kaxpaplii nepemaTyuk, B HIeajbHOM Clydae, [dOJXKeH
H3JyyaTb TOJbLKO OCHOBHYIO 4acTOTy — pabouyio, Ha KOTO+
poli NpOHM3BOJAMTCA MNepenaya.
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Mertonsl, cnoceGeTByiOlHEe YMEHbLICHHIO
NapasHTHHIX H3JYYEHEH NepeAaTinka

ITox rapmonuyecKHMH yacToTaMH NepefaTyuka OyneMm
NMOHHMAaTh BCE YacCTOTHI, sBAAIOWIMeca 2-i, 3-#, 4-# U T. L.
rapMoOHHKaMH OCHOBHOH (M3ayuyaeMmoil) wactoThl 4 2-i,
3-#, 4-fi U T. I. rapMOHHKAaMH KBapleB, UCHOJIb3yeMbiX AJ11
YMHOXeEHsl 4acTOThl B 3ajalollleM reHepaTope WM Bo3Oy-
AMTeJe.

[Tox KoMGHHALMOHHBIMM YaCTOTAMH NepenaTyuka Oynmem
NMOHUMAaTb BCe KOMOHMHAUMOHHbIE YacTOThl, o6pasyioliuecs
B JlaMNlaX NEepefaTYHKOB 3a CYET HEJIHHEHHOCTH XapaKre-
PHUCTHK. DTH 4acTOThbl 06pasyioTcs B pedyJbTaTe CJOXKEeHHS
OCHOBHOH YacTOTbl NMepefaTiHKa C ee rapMOHHKAMH H Tak-
e B pe3yJbTaTe CJOXKEHHS 4acTOT KBapueB C HX rapmo-
HHKaMH.

Pa3symeercs, 4yTo H3/nyyeHHe KOMOMHAIHOHHBIX YacCTOT
OYeHb CHJbHO 3aBHCHT OT H30GHpaTeNbHOCTH KOHTYpOB, CTO-
SIMX NOCJe KacKajga, B KOTOPOM NpoHcXoguT o6pasoBaHue
KOMOHMHALMOHHBIX dYacToT. UeMm Yyxke noJioca NPONyCKaHHS
9THX KOHTYPOB, T. €. YeM Bbllle HX H306HpaTeIbHOCTb, TEM
MeHblllee KOJHYeCTBO KOMOHMHALMOHHBIX YacTOT Monajgaer
B BHLIXOZHOH Kackal M H3aydaerca aHrteHHoH. Hekotopoe
KOJIMYeCTBO KOMOGHHAIMOHHBIX YacTOT, Ja)ke IPH XOPOIIHX
KOHTypax, BCe ke MonajaeT B aHTEHHYIO LeNlb ¥ H3Jy4aer-
csi aHTeHHO# nepegatyuka B 3¢up. UToGbl yMeHBIUHTH
NPOHHKHOBEHHE FapMOHHK KBapueB M HX KOMOHHALHOHHBIX
YacTOT Ha CETKH MCILHLIX YCHJHTEJbHbIX KacKaJoB H Bbl-
XOJHBIX YyCHJMUTeJNell MOLIHOCTH, NpPH KOHCTPYHPOBaHHH
nepegatynkoB Heo6xoauMo oGpaTHTb ocoboe BHHMAaHHE Ha
crefyolee.

Bo-mepBblx, KacKaAbl HOMKHB OGblTb 3KpaHHDO-
BaHBbl ADPYr OT Apyra no BbICOKOH 4YacToTe, 3alLlHILEHb M0
nensiM nutaHus (Mo HakKany H aHOAY), a TaKxe MO LensM
ynpasienuss  (pene, SJeKTPOJABHTaTeJH MepeK/ioyaTelH,
HHAMKATOPH U T. I.). Bo Bcex 3THX LeNAX MOMXKHBI CTOATb
¢uabTpyomue uenoyku uad I1-o6pasHbix 3BeHbeB (pHuc. 1).

OtpenbHoe 3BeHO (HAbTPA AOJNKHO OBITH IOMEILEHO B
9KpaHHpoBaHHBI oTcek. Kaxkapiii Kackaja nepefaTydka Tak-
e Jo/uKeH GeiThb 3KpaHupoBaH. B stoM ciyyae cBAsp Me-
KAy KacKafaMH OCYLIeCTBJISeTCA yepe3 OTBEPCTHS B 3IKpa-
He, AMaMeTp KOTOPbIX NoJKeH coctaBasath 6—7 mm. Ot-
BepCTHS MeHblIero AuHamerpa OYyAyT AaBaTb JOMOJHHTEJb-
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noe 3aTyxadue TNPOXOAAILEMY CHFHaay, a GoJbluero—
NponycKkaTth B CJAeAYIOIHMIl KacKal BLICOKOYACTOTHbIE MOJS
KOMOMHALMOHHBIX YacTOT.

Konpencatopbl ¢uibTpa HZOMKHB HMETb €MKGCTb I10-
panka 680—1200 n¢. Katywky uHmyKTHBHOCTH L, Hama-
THIBAIOT Ha Kapkac JAHaMeTpoM ©5—6 MM [pOBOIOM
[19J1-0,3 B ozun papn. Uucnio BHTKOB MOXET H3MEHSIThCA
ot 30 no 50.

Bo-Bropblx, H36upaTtesbHbie KOHTYpE, BKIIO-
YeHHbie B CETOUHble M AaHOJIHblE IENMH Kackaloz mepenmar-

yKWKa, JAOJAXEKEB HMETh
———— - Xopomylo buHaAbTP a-

!

L L LHIO H. JOCTATONHO CHALHO
brichay T NOAABAATH KOMGMHAHOHHbIE
wn “5 Lz = ’ yactotsl. Uem Bhie 206poT-

g-o | HOCTb 5TMX KOHTYPOB, TeM

N |  Gombumeli u3GHDPATEJbHOCTHIO

onn Oynyt obGjgamaTe H TeM
Puc. 1. ﬂ-oﬁpaznoe 3BEHO CHJIbHee 6y11y1- noaaBJadThbCA
huaipa KOMGHHEUHOHHLIE YACTOTHL.

Hano nobasutb, yto kou-

TYpH C oyeHb GOJbLION XOGPOTHGCTBIO MPHMEHSATL HEXKe-

jlateJbHO, TAaK KaK 3TO CBfi3aHO C TeMIepaTypHOil crTa-

OUIbHOCTBIO KOHTYPOB. JI1A KOPOTKOBOJIHOBBIX KOHTYPOB

€ COCPeLOTOYEHHLIMH MOCTOAHHEIMH JOOPOTHOCTH KaTyIeK

6e3 kapkaca pocruraer 300—350; na kapkace us ¢topo-

naacra (tediona) — no 250—280; u3 mnoamcTHposa — K0
200; u3 opraHmuyeckoro creknaa mo 150.

B-TpeTbnx PEeXHM JaMO YCHJIMTEJbHBIX KacKaloB Ke-
JlaTesIbHO BbIOMpaTh TakuM, yToO6bl pa6oTa NpoHCXOAMJIA
Ha JMHeHHOM yuacTKe XapaKTepHUCTHKH (pe-
wuM A), naoumem HauMeHblIMe MCKaXEHHS CHUrHaja, a
C1eloBaTe/IbHO, W HaMMeHblliee KOJHYECTBO FapMOHHMK.
JlaMnul KackaJoB YMHOXEHMSl BbIJEJNSIIOT MHOXKECTBO rap-
MOHKK, HMMeoIWHX O00JbLIYI0 HHTEHCHBHOCTb. [loaToMy K
HiM Hec6XOZMMO NMPHMEHATb Te PEKOMEHAALMH [0 ISKPaHH-
POBKe, KOTOPHIe H3JI0N(EHbl BHIILC.

Bce Kackazbl YCHNEHHSI M MOIIHOCTH PEKOMEHAYETCS
AHTaTh BHICOKHM HamnpsKeHHeM, B KOTOPOM NYJbCallud Ma-
KCHMaJIbHO Ccriaaxcenbl. Yem MeHblle MyJbCcaunMii B THUTAIO-
IIMX HANPSKEHHSX aHONHBIX M HAaKaJbHBIX Iened, TeM
MeHbllie HCKa}eH CHIHaJ H TeM MeHblllee KOJHYEeCTBO KOM-
OuHAUHOHHBIX YacToT ofpasyercs B JailHOM KacKaje.
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B-uerBepThiX, HeoGXOAHMMO JOGHBAaTbCA XOpPOLIETO
cornacoBaHud BH XOXAa NepejfaTyHKa C aH-
TeHHo-puagepubnM ycTpoicTBoM. [lioxoe co-
rJlacOBaHHe BBbI3bIBAECT CHJbHOE H3JyueHHe NOGOYHBLIX 4Ya-
CTOT.

Eciv yuuThiBaTH BBLIIEH3/I0KEHHBIE PeKOMEHIALUHH TpH
MOCTPOiiKe HOBOTO MepefaTydKa HJIH PEKOHCTPYKUHH HMeElo-
LIerocsi, TO MOXHO JOOMTbCA 3aMETHOrO yMeHbLIEHHS na-
PasHTHBIX H3JyYeHHH.

Camoit cioxHOM 3ajayell IBNAETCA IKPAHUPOBaHHe Ile-
pelaTiHKa H OTHAeNbHBIX €ro0 KacKaJoB.

[TapasuTHble H3/yyeHHs, HAYIIHE Yepe3 aHTEHHYIO LeMb,
MOXHO C JOCTAaTOYHOH 3(QeKTHBHOCTbIO MOAABHTH CHELH-
aNbHLIMH BBLICOKOYACTOTHBIMH (HJAbTPaMH, OXHH H3 KOTO-
peIX GyJeT onucaH HHXKe.

BceM  KOpDOTKOBOJIHOBHKAM  KeslaTelbHO NPHUMEHATb
GuUAbTPLI, MOAABAAKILKHE MapasHTHble H3JyyeHHA nepejart-
UHKOB HA BCeM Y4YaCTKe pajHOCHeKTpa, HaXOAAMIErocs BHE
JMI06HTEIbCKOrO AManasoHa.

BbicoxoyacTOTHbIN (HALTP HUKHHMX YacCTOT
A MOAABJEHHUSl rapMOHHYECKUX
H KOMOMHaNMOHHBIX M3JYy4YCHHiHl nmepefaTYHKOB

B aHTennyio uemb mJsi MoJaB/€HHS TOJBLKO TrapMOHHYE-
CKMX COCTaBJAIOMMX CTaBATCA mNpocrefitive (QHABTPH-
npo6KH (ualle BCero Ha BBHIXOJE NepeJaTyHKa [0 aHTeH-
HOro Kabessi), HaCTPOEHHble Ha YacTOTy TOH TapMOHHKH,
KOTOPYIO HyXHO nopasutbh (puc. 2). Ha rpadrke mnoka-
3aHa BEeIMYMHA 3aTyXaHHs, KOTOPYIO MOXKHO MOJYYHTb,
NpHUMEHSIA ONHO 3BE€HO ¢GuAbTpa-npo6Ku. YcraHaBauBas no-
CIe[l0BATE/bHO 1Ba 3BeHAa, HACTPOEHHBIX HA OJHY H Ty ke
IOlaBasAeMYI0 YacTOTy, MOXHO YJABOHTb 3aTyXaHHe, HO
npu6/AH3HTE/IbHO BJBOE BO3pacTeT 3aTyXaHHe M Ha OCHOB-
HO# pa6oyeil yacToTe nepefaTyHKa.

[lpennaraemelii GuALTP HHXKHHX YacToT obecneunBaer
3alUTY OT BLICIUIMX FapMOHHYECKHX COCTABJAIOILUX H KOM-
O6UHALMOHHBIX YACTOT NepeZaTydKa, NpCIUeAIMX Ha ero
BbIXOJ, BEeCb JMaNa3oH KOTOPLIX JIEXKHT 3a 4acCTOTOH
30 Mey, rue ¢uabtp Haer 3aryxaHue Gomee 90 06 (Gonee
30000 pas no HanmpsXKeHHIO).

B rnosoce nponmyckauusi or 2 mo 29 Mey 3aTyxanue
¢uabtpa He npesuiwaer 1,2 6 (1,31 paza no MOLLHOCTH)
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B XYIIIHX TOUKAaX, KOTOpble JieXKaT BHE JIOOUTENbCKHX JAHa-
nasonoB. Ha no6urenbckuX AHanasoHax 3atyxakde B Io-
Joce TMponyCKaHWsi B CpefHeM He mnpesbiuzaer 1,1 00
(1,28 pasa no MolKOCTH).

Ha puc. 3 noxasaHa XapaKTepHCTHKa 3aTyXaHus (uib-
Tpa ot 2 o 500 May.

Ha puc. 4 nokasana npuHUMNKajJbHasg cxema (u/abTpa
W JaHHble €ro 3JeMeHToB. PUABLTP COCTOHUT M3 CéMH 3BEHb-

Pasdovas 2

qacgmma Zli’eapﬂo-.?-zap/m- 4 eapmox
Samycanue TPEOAMIUKR Hlil(a [ HIZKO /zwra
1| Ls | Ls

6do

451
401
351
JoH
257
201
151
10
51
oY= B

z

8 IG12 141618 2022 762678 30 Mey

N 4
()

Puc. 2. <bm1b"rp-np061<a H €0 4acTOoTHbIE XAPakTePLUCTUKHU
eB tuna m. Ha puc. 5 nokasausl cxemn! [-06pa3Horo mo-
ay3BeHa M T-o6pasHoe 3BeHo ¢uabTpa HY tina m, xoro-
pble OblIM NpPHMEHeHbl IJA 3BeHbeB (QUJIbTpA.

QuabTp paccyuTaH Ha paboTy C NMEPeRdTYHKOM H aH-
TEHHOH IIpH CONpOTUBJIEHHH Harpy3ku 50 om. Ilpu u3me-
HEeHHM Harpysku orT 35 1o 75 om GUIbTP naerT TaKxe yAO-
BJI€TBOPHTEJbHbIE PE3yJabTaThl, YTO OGJEryaer ero mpume-
HCHHE B PafHOMIOOHTEJbCKOM NpaKTHKe TOrAa, KOrxa Tod-
HO HEeM3BECTHO BBIXOJHO€ CONPOTHBJIEHHE IepefaTyHKa HJH
BXOJHOE CONpPOTHBJIEHHE AHTEHHBI.

Cxema ¢uiabTpa HeCHMMETDHYHA, IIO3TOMY BXOJ (H.Ib-
TpPa HYXHO BCeria NOJK/IIOUaTh K BBHIXOAY INepejaTyHKa,
a BbIXOJ OGHJAbTPa K aHTeHHOMYy Kabeno. MecTo BKJIOYe-
HUf GUIbTPA B aHTEHHYIO llenb MoXeT ObiThb JIOOGbIM, HO

14
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pekoMeHAyeTCs ero CTaBuTb OJHXKe K BLIXOLY Neperart-
YHKa.

Ha Bxox M BHIXOA QHIbLTPA MOAK/IIOUAETCH KOAKCHAJb-
BBl Kaleab, o6sMajaiolikii BOJHOBBLIM CONPOTHBJIEHHEM
50 om (BO3MOXHO NpHMeHEHHe KOaKCHaNbHOTrO Kalbeas c
BOJIHOBbIM CONpPOTUB/AEHHEM 75 O# NpH JNONMYCTHMBIX H3Me-
HEHHAX XapaKTePHCTHKHM 3aTyXxaHus (HIbTpa).

Ecan npuMeHsieTcsi CHMMETPUYHLIH Kabesab I/ COERH-
HeHHs BHIXOJA TNepeljaTyMKa C aHTeHHOH, TO IpHMeHAA
(GuAbLTP, HEOOGXOXHMO CllesaTh BHICOKOYACTOTHbie TpaHC(hOp-
MaTopbl AJA Nepexofa OT CHMMETDPHYHOH JIHHHHM K IIeCHM-
MeTPHYHOH H HaoGopoT. Ecau XKe 370 cAesaTh HEBO3MOXK-
HO, TO HYXXHO NPHMEHHTb ABa (UAbTPA, KaXAHH U3 KOTO-
peIx OGyIeT BKJNIOYEH B CBOM MpPOBOX JBYXIPOBOXHOIO aH-
TeHHOro ¢uaepa. KoHeuHo, mpH 3TOM KOHCTPYKUMS H Ha-
crpoiixa GuibTpa YCJAOXKHSETCH, TAK Kak B OAMH KOPMyC
Heo6xoanMo GyleT NMOMECTHTb IBa OAMHAKOBLIX (QHIbTpA.

Koncrpykuns duabtpa

®uabTp cobpaH B Kopryce H3 JIaTYHH TOJIIMHON 1 M.
B xopnyce nmeeTcsi BOCEMb NEPEropojjoK C OTBEPCTHAMH
avameTpoM 6 Mm, uepe3 KOTOpbie M3 OTCEKa B OTCEK HAET
MOHTaXXHbIfl TpoBox cXeMbl (uabtpa. CeMb GOJbLIMX OT-
CEKOB MpeqHa3HaueHbl AJs 3BeHbeB (uabTpa. Ileperopon-
KH, UMeIOL{e CBEpXY ClelHasbHble BBICTYNbI, Ha KOTOPBIX
¢GuRCHpYeTCs KpBILIKA C COOTBETCTBYIOIIHMH INPOPE3SIMH,
NpUNasHLl K KOpHycy M o6pa3yrT C HHM eJHHOe IeJioe.
Kpeimika cBOGOAHO CHHMMaeTcs C BBICTYNOB MePeroposiok.

BaxkHo, 4ToGbl MpHMeHsIeMbIi BHICOKOYACTOTHHI pasbeM
H KabeJb MMeJH OJHO M TO Ke BOJHOBOE CONPOTHB/IEHHE,
B NPOTHBHOM cijydae OyneT CHJIbHOe paccorjacoBaHHe
¢dunbrpa ¢ kabenem, aHTeHHOA W INepelaTYHKOM H yBejH-
yaTcsl MOTEepH B moJioce mpomycKanusa. B ¢uabTpe mpume-
HeHbl NMOJCTPOeYHble KOHAEHCATOPbl C BO3JAYIUHBIM [IH3JEK-
tpukoM — Cy, C4y Cy, Ci, Ci3, Ci5, Ciz u Cis, KoTOpBHIE
MMEIOT Tpenessl PEeryJaupoBKH eMKocTH oT 2,5 no 26 ng.
3a30p MeXIy POTOPHBIMH M CTAaTOPHBIMH NJIaCTHHAMH J0J-
XKeH ObiTb He MeHee 0,25 mm.

KonpeHcatopb: nocrosnHofi emkoctd Ttuna KTK wumu
KT c¢ paGounM nanpskenueM He MeHee 200 s. KonpneHca-
#TOpBl JO/IKHBI NPHMEHATbCA TeX HOMHHAJICB, KaKue ykasa-
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Hbl Ha cxeme puc. 4, B mpexenax *109%, TemneparypHas
KOMIIEHCAllUsl XapaKTePHCTHKH (UJIbTpPAa TNPOU3BOIUTCH €
NOMOILEI0O 3THX KOHJEHCAaTOPOB, IIO3TOMY OHH JOJIKHBI
uMetb oTpuuatenbHsii TKE Benmuunost — (700+100) - 108
(xpacHsie).

Bo3MOXHO mpHMeHeHHe H JDYTHX THIOB KOHJEHCaTo-
poB ¢ Tem xe TKE, Ho npu 3TOM BeJHYMHbH MHIYKTHBHO-
cTefl KaTylleK H eMKOCTeil KOHIEHCAaTOPOB HOJUKHBI COOT-
BeTCTBOBAaTb YKa3aHHbIM Ha cxeme. Kpome srtoro, mo6por-
HOCTb KOHJEHCaTopa HOJKHAa GbiThb BBICOKOH, MHaye H3-3a
notepb BHYTPH KOHAeHCaTopa yBeJHYaTCs IMOTEPH B M0JOCE
NPONyCcKaHUA.

HuaykTusHocTH QuabTpa BhIMONHEHH! B BHAe Geckap-
KacHpiX kartymek. OT Toro, Kak TOYHO cJeJaHbl KaTyLIKH,
3aBHCHT npocToTa HacTpoiiku duabtpa. [lostomy xena-
TeJbHO KaTYWIKH BBINOJHHTb BO3MOXKHO TOYHee MO pa3me-
pawM, NpH 3TOM BeJHYMHA HHAYKTHBHOCTH KAaTYIIKH MO CBO-
€My HOMHMHAJy TNOJYYMTCS aBTOMAaTHYECKH.

B rta6aune 1 npuBoAATCA AaHHBIE BCeX KaTylleK HHAYK-
THBHOCTH (HJbTpa, a Ha puc. 6 moxasan MOHTax ¢QuabTpa
U pa3Mepbl OCHOBHBIX JieTael.

Bce KaTyImIKH HHIYKTHBHOCTH HaMOTaHBH MeJHBIM INpO-
BoJOM auamerpoM 1,5 sm. MOXKHO NPHMEHHTb TOJbIH Men-
HbIll NPOBOJ, NMPOBOJ B SMaJjleBOH H30JALHMH, TocepeGpeH-
Hulf. Jlns nosydyeHHst BO3MOXKHO OoJblieli JOOGPOTHOCTH
KaTylleK HMHIYKTHBHOCTH INIPOBOJ MNepeJ HaMOTKOH eJja-
TeJIbHO OTIOJIHPOBATb, TaK KaK NOTEPH IO BBHICOKOH yacTo-
Te B NPOBOJAX C TIJajAKoH, NOJHPOBAHHOH NOBEPXHOCTHIO
MeHbllle, YeM C IIepOXOBaTOH.

Xopouryilo J06pOTHOCTb HMEIOT KaTYHMIKH HHAYKTHBHO-
CTH, BLINOJIHEHHblE M3 NMpPOBOJA C 3MalieBON H3oJsLHeH, Y
KOTOPOI'O XOpOILIO OTIOJHPOBaHA NOBEPXHOCTb M OTCYTCT-
BYeT OKHCHBIH CJIOM.

MosTax ¢uabTpa cleayer HayHHaTb C YCTAaHOBKH BbI-
COKOYACTOTHBIX Pa3beMOB H MOACTPOEYHBIX KOHAEHCATOPOB.
ITocne storo HeoGXOXMMO pa3MeTHTb MecTa [IJs OMOPHBIX
TOYeK.

YCTaHOBKY KaTylleK HHAYKTUBHOCTH INPOM3BOAAT, pY-
KOBOJCTBYACb C/IERYIOLIMMH COO6paKeHHsIMH.

[To BbicoTe HMX pacrnosaraloT nocepeiuHe, Ha pPaBHOM
pPacCTOSHMH OT JHa Kopmyca M KpbiukH ¢uaprpa. Karyui-
KH HHIYKTHBHOCTH B KaxKJOM OTCEeKe NOMeIAloT Tak, YTo-
Obl MeXXAy HHMH, a TaKkKe MeXAy KaxIoH KaTyIKOHW H
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KopnycoM Obl10 HauGosblee paccrosinue. [Ipu stom nmo-
OMBaIOTCA HaMKpaTyaiimed JJIHHBI COEXMHHTEJbHBIX MpPO-
BOJHHKOB INPH MOANaKKe KaTymleK MHIYKTHBHOCTH K
cxeme,

MoHTax cxembl (QuabTpa HYKHO NPOH3BOAHTb MEXHLIM
ONHOXHJIbHBIM NPOBOJOM AHAMeTpOM | MM, He HMMeIOUWIHM
usoaauuu. JKenaTenbHo HCMOJNB30BaTh —HocepeGpeHHbIN
NpoBoA. 3a3eMJIeHHBlE KOHIBI KOHASHCATODOB B KaXIAOM
3sBeHe (QHAbTPA NOJ/IKHBI NPHNAMBAaTbCA B ONHOA TOUKe.
CoennnnTenbHBlE NPOBOAA, HAyLIWE H3 OTCEKa B OTCEK,
HO/XHBl OBbITh PAcnoJIoKeHbl B LEHTpe OTBEPCTHA B mepe-
ropojxax.

Kpuimka ¢uibTpa 3anamBaercst He NOC/Ae MOHTaxa cxe-
MBI, @ T[OCJe OKOHYaTeJbHOM PeryJHPOBKH H MNPOBEPKH
¢uabtpa. [Tpu perysupoBKe BO3MOXHO MPHAETCA 3aMEHHTb
Kakylo-1uG0 M3 JeTasefl CXeMbl, a OTHASATb KPBILKY B JaH-
HOH KOHCTPYKUMH (HIbTPA 3aTPyAHHTENbHO.

Hacrpoiika ¢uantpa

Ecan cxema ¢uJAbTPa CMOHTHpPOBaHa MpaBHJbHO, AeTa-
JIM COOTBETCTBYIOT HOMMHa/laM, a TaKXke pasMepaM, yka-
3aHHBIM Ha pHuc. 6, To HacTpoiika QHJAbTPa He NpPEACTABHT
0COOLIX 3aTPyHAHEHHH, TaK KaK CxeMa JAOCTaTOYHO XOPOLIO
otpa6oraHa ¥ onpo6HpoBaHa.

Jns HacTpoiiku QHIbTPa HyXHA cleAylomas amnmapa-
Typa: reHepatop CTaHAapTHuIX curhaJjos tHna I'CC-7, pa-
Goratomuit B auanasone ot 20 mo 180 Mey; renepatop
crangaptHbix curHajoB I'CC-12, paGoramwouuit B Ananasoxe
ot 150 o 1000 Mey; renepatop I'CC-6 (no 24 Mey); nam-
noBbift BoJbTMETp THna MBJI-2 (naun MBJI-3), usmepsio-
IWMHA nepeMeHHOe HanpsikeHHe oT 10 M8 W Bhille; 3BYKOBOM
reHepaTop J0GOro THNA AJf MOAYJALHH TeHepaTopoB
CTaHAAPTHBIX CHIHAJNOB (€C/H Y HHX HeT BHYTpeHHe#l Mo-
LYJALMH) .

I'enepatoper 'CC-7 u I'CC-12 momkHBH HMETb BOJLTO-
Boifi BeiXxo (reneparopel 'CC-7A u I'CC-12 moryr nasath
BbLICOKOYACTOTHOE HampsiKeHHe JO 2 8).

Ins Hactpofiku 3BeHbeB (uIbTPa HyXHO cobpaThb JAe-
TEKTOPHYI0 TIPHCTaBKy, KoTopas IoKa3aHa Ha pHc. 7,0.
[Mpucraska coGupaercsi B MeTaJuHueckoM Kopmyce. Brico-
KouacToTibiM KaGesem K; oHa coefunsercsi ¢ (QHIABTPOM,
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a 3KpaHMPOBAaHHbLIM NpoBofoM K, MOACOEAMHSIETCS K JaM-
NOBOMY BOJbTMeTpy. JeTekrop MoxeT ObITb JicO0Oro THIA,
HO MpEeANOYTHTENbHO NpUMeHHTb auon Tuna J2E nan J2)K.

Hdans Hactpoilku ¢uabTpa coGUpaercsi cCXeMa, NMCKa3aH-
Has Ha puc. 7,a. Ecau reHepaTop CTaHAapTHOTO CHMrHaja
He HMeeT BHYTPeHHEH MOJYJALMH, TO K HeMy NpHCOeLH-
HsieTCs 3BYKOBOM renepartop.

Yactora Moaynasiuuu nomkHa 6bith 1000—1300 ey. Imy-
GHHY MOMYJSLMH YCTAHAB/JAHBAIOT BO3MOXHO Oosbuie, mo-

Jxoubanenmnan SNarnobbid
100024 HazpysKu 2enepamepa  Aemexmop  Gonbmmemp

i 18= | — r—
o e et Pt
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a) @untmp
Lfemekmop
[ Y
—-mmasd ' =====
K puncmpy | R R _L G |' K bonbmmempy
| 100% 50K 200-1000 | [;-AZE, AZK, A7 unit
8) L l j doyzoz0 muna

Puc. 7, a— cxema HacTpoliku (uabTpa; 6 — AeTEKTOpHas NpPUCTaBKa
Ansl HacTPOHKH

paaka 70—90%. BricokoyactoTHbIM KabejeM reHepaTop
CTAHAAPTHHIX CHFHAJIOB COEIHHSETCS C SKBUBAJEHTHOH Ha-
rPy3KOH, IIpHJaraeMoid K TreHepaTopy, KOTOpas CIHyXHT
ISl COTIaCOBaHMsl BhIXOAa reHeparopa c KabeneM. C 3KBH-
BaJleHTa HAarpy3KkH HanpsikeHHe reHepaTopa depe3 Kabeib
K, nopaercs' Ha 3BeHO QHJALTPA.

Hanpumep, npu HacTpofike mepBoro 3BeHa Kabenab Kj
NIPHCOENHHSAIOT K BXOJHOMY pa3beMy, a Kabelb JeTeKTopa
K3 nmopcoeHHSAIOT HEHTPaJbHON KHJIOH K TOUKe Mexay Ka-
TYmIKaMHd HHAYKTHBHOCTH Ly M Lg (cM. puc. 4). Ilpu stom
B NepBOM 3BeHe (uIbTPa HACTPAMBAIOT /IBA KOHTypa: KOH-
1yp L3, Cy, Cy Ha uactoty 45 Mey u Kontyp L3, C3 Ha ua-
croTy 260 Mey.

Hacrpoiika npousBoautcs chaenyiomuMm o6Gpa3oM: Ha
reHepatope ycTaHaBJHBaeTcs yacrota 45 Mey u ypoBeHb
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moayasinuu fo 70—90% npu HauGoJblieM BHIXOZHOM Ha-
npsiXKeHuH reHepaTtopa. JlamnoBeifi BOJBLTMETP, BKJIOYEH-
HBIIl TOCJIe JeTEeKTOPHOH INPHCTaBKH, PETHCTPHPYET HEKOTo-
poe HanpsiKeHue MoayJasuuu. Ilepeksiouas mwkanael Jamno-
BOIO BOJIbTMETPA, CJAEAyeT YCTAHOBUTb TAKOH JAHaAnasoH
M3MepeHHs HanpsKeHHH, 4ToOBl CTpesKa NoKasbiBasla HaH-
Gosbliee OTKJIOHEHHUE.

Bpawmas potop noacrpoeyHoro KonpeHcatopa Cj, cune-
AyeT J00HBAaTbCA yMeHbUIEHHS MNOKa3aHHH BOJbTMeTpa.
Ecan na mkane, mo KoTopo#i HIpPOH3BOZATCH H3MepeHHs,
NOJy4eHbl MOKa3aHUSl OKOJMO HyJssfl, TO BOJbTMETP NepeKJio-
YyaeTcsd Ha [AMANa3oH H3MepeHHs MeHbIUMX HanpsXeHHu#,
BILIOTb 1O CaMOr0 YYBCTBHTE/JbHOrO AHAana3oHa M3MepeHHH
(10 m6). Hacrpoiixa nMpOU3BOANTCH MO Pe3KOMY MHHHMYyMY
NOKa3aHuil BOJbTMETPA.

Cnenyer o6paTHTb BHHMaHHe Ha TO, YTOObI NOJACTPOEY-
HbIl KOHJEHCATOp HAXOAMJICA NPH 3TOM B HEKOTOPOM Hpo-
MEeXYTOYHOM IIOJIOKEHHH MeXJy MHHHMAaJbHOH H MAaKCH-
MaJbHOH eMKOCTBIO.

Ecau xoHpeHcaTop NMOJHOCTBIO BbiBeJeH (MHHHMaJbHas
€MKOCTb), 3TO 3HAYHT, YTO BeJHKAa HHAYKTHBHOCTb Lo H
cleJyeT NPOBEPHTb: NPABHJLHO JH ClelaHa KaTyllKa, COB-
najnaloT M ee pa3Mepel ¢ INpuBefeHHbiMM B Tabuaune 1.
Ecnu xaTymka BBINOJHEHa NPaBHJIBHO, TO MOXHO H3Me-
HHTb eMKOCcTb KoHpmeHcatopa C, yMeHbmuB ee Ha 10—
15 ng, u cHOBa mpou3BecTH HACTPOHKY KoHTypa Lg, Cj, Ci.

B cayuyae ecam moacrpoeuHbift KoHpeHcatop C; moJjHO-
CTbIO BBeJleH (€MKOCTb MaKCHMaJbHa), 3TO 3HAYHT, 4YTO
HHAYKTUBHOCTb Ly Mana, Torna HyXHO BHOBb IPOHM3BECTH
HacTpoiiKy, yBennuuB eMkocThb Cp Ha 10—15 ndg.

Hacrpoiika uenu Lj, Cy4 Cs, Ce NpOU3BOAHTCS H3MeHe-
HMeM eMKocTH KonuaeHcatopa C4 JHas astoro xabemp Kp
NPUCOENMHSAIOT K TOYKe MeXAy Katymkamu L,, Lp, L3 B
nepBoM 3BeHe, a Kabejb merekTopa Kz — K TOUKe Mexny
KatymkaMu Le¢ u L; Tpetvero 3BeHa, Kouryp Ls, C4, Cs, C
HacTpPauBalOT II0 MHHHMYMy [oOKa3aHHil BOJbTMETpa Ha
yacrory 125 Mey. YacroThl yKasanul Ha pHc. 4. AHajlorHu-
HO NIPOM3BOJAMTCA HAcTPoAKa H JAPYTHX 3BeHbeB (QuaIbTpa.

ITpu nacTpofike GuIbTPa YacTOTHl, YKa3aHHble Ha CXe-
Me (cM. puc. 4), MoryT ObITb M3MEHEHH B Ty WIH LAPYIYIO
CTOpOHY Ha 5% O6e3 yXyHUIEHHs XapaKTePHCTUKH QuIbTpa.
[Tocne HacTpoiiKM Bcex 3BeHbeB (HIBTP 3aKPLIBAIOT KpHILl-
KOA W TNPOM3BOAAT NPOBEPKY 3aTyXaHMs B II0JOCe IpPOMy-
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ckanud. Jlnst storo kabenb K MOAKMIOYAIOT HenocpemcT-
BeHHO K Kabemo K;. Ha remeparope I'CC-6 ycranapmu-
Baercsl yactota 2 Mey u moayasiuus 70—90%. BoabTmer-
poM H3MepsieTCsi HanpsiKeHHe reHepatopa. 3ateM Kabeab
Ky moaknoualor ko BXoAy ¢uibtpa, a Kabeib Kz — K BHI-
Xoay ¢uabTpa H MO BOJLTMETPY ONpPELEJAIOT, HAa CKOJBKO
M3MEHH/INCh MOKAa3aHUA NpH BKIOYeHHH ¢uabtpa. K BHI-
X0fy ¢GuAbTpAa HYXHO MNOAKJIOYHTb SKBHBAJNEGHTHYIO Ha-
IPy3Ky, PaBHYI0 BOJIHOBOMY CONPOTHBJEHHIO Kabens.

[Tocne sToro reHepaTop mnepecTPaMBAlOT HAa YacCTOTHI
3, 4, 5 4 1. L. Merarepll M NPOU3BOAST M3MepeHHs Hanps-
xenui 6e3 @uabtpa u ¢ GUABTPOM.

ITposepky 3aTyxanusi GuIbTpa C MOMOIUBIO ONHCAHHOTO
METOZA BHE MOJIOCH MPONYCKAHHA MPOH3BECTH Hesb3d, TaK
KaK 3aTtyxanue (uabTpa HACTOJBKO BEJIHKO, 4TO [/ €ro
H3MepeHHs] Halo NPUMEHATb BLICOKOUYBCTBHUTE/NbHYIO anmna-
paTypy, ¢ NOMOLIbIO KOTOPOiH MOXKHO H3MEpPHTb HamnpsiKe-
HHe MOpfAJKAa eJHUHHL MHKPOBOJBT.

Ecnn o6HapyxeHo, 4TO B moJioce NPONYCKaHHS HMEIOTCSA
TOYKH C 3aTyXaHHEM, BBIXOAAIUMM 3a MNpefesbl HOPMEI, TO
clelyeT BHMMATeJbHO NPOBEPHTb MOHTaXK (QHUIbTPa H, MO-
XeT ObiTb, H3MEHHTb PAaCNoJOXKeHHe JeTaneil Tak, YTOGHI
COelMHHTeNbHble NPOBOAHHKH GbLIH KOpoue.

Ecau 3atyxanue Ha Yyuactke 28—29 Mey HeCKONbKO
Gonblie HOPMBI, TO KOHTYpbl, HACTPOEHHble HA YacToThl 45,
40, 40, 40 u 43 Mey (cm. puc. 4), crefyer mepecTpoUTb Ha
vyactothl 47, 42, 42, 42 u 45 Mey, T0o ectb Ha 2 Mey
6oabire.

CxeMmy IIbBTPA MOXKHO HECKOJbKO YNPOCTHThb, 0GbelH-
HAS KaTyWKY HBAYKTUBHOCTH: Lg ¢ Ly, Lg ¢ Lyg, Li2 ¢ L3
H Lys ¢ Lig. MaAYKTHBHOCTH HOBBIX KaTylleK AOJKHBI ObITh
paBHbBl CyMMe HHAYKTHBHOCTEH TeX KaTylleK, W3 KOTOpPBIX
OHH cocTaBijeHbl. IIpy 3TOM M3MEHHMTCSI pacnosioKeHHe e«
tTajed B orcekax ¢uabtpa. Hamo 3amerutb, yto xapakxres
PHCTHKA Npeo6pa3’oBaHHOrO (UAbTPA HMeeT HEeCKOJbKO
60/b11yI0 HEPaBHOMEPHOCTb BHE MOJIOCH NPONMYCKaHHS.

3awHTHLIH (UABTP, ONHCaHHe KOTOPOrO0 NPHBOIHMTCA B
3TOH craTbe, obecneynBaeT MOJIHYIO 3aLIUTY PagHOCIEKTPa,
Jgexaiuero Boime 30 Mey oT M3yYyeHHS FapMOHHYECKHX CO-
CTABJNAIOIIMX ¥ KOMOGHHALHOHHBIX YacCTOT JIIOGUTENbCKHE
nepefaTyukoB, OYHILAs 3GHUD OT MAPa3UTHBIX H3JyYEeHHH.
Hcnbitanus QuabTpa, NpoBefeHHbie C JIOOHTENbCKUMH pa-
auocranuusima UA3FD, UA3DB, UW3EG, nokasanau, 4to
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obecneunBaeTCs MOJHaA 3allUTa BCeX KaHAJIOB TeJeBHIe-
HHA BO BpeMsl pa6oThl nepematunkoB. He Gbuio ob6napyxe-
HO MOMeX Ja)ke Ha TeJIeBH3HOHHBIX NpHEMHHKaX, KOTOphble
HaxXOJAHJIHCh BOJHM3H OT NepefaTdHka M paborainxn KakK Ha
KOMHATHYIO aHTEHHY, TaK M Ha LEHTPaJbHYI0O aHTEeHHy, Ha-
XOAAIYyIOCS Ha 3JaHUH.

SJIEKTPOMATHHUTHBIE 3BYKOCHHMATE/IN
1 CTPYHHBIX MHCTPYMEHTOB

M. 3axsarkun

SJIEKTPOM‘(]I‘HHTHHE 3BYKOCHUMATEMN LIUDOKO IMpHMe-
HAIOTCA NpH ajanTepu3aluyd MYy3bLIKaJbHbIX HHCTDPYMEHTOB,

a TaKkxKe NPH NOCTPOHKE <«HEMbiX» (UHCTO 3JEKTPOHHBIX)
HHCTPYMEHTOB.

B / Kpbiura
N
ke
) .
‘Kagnyc Maznum Kamywka
o L ]l |9
Crripyntn

Puc. 1. 3pyKocHHMaTeJb C OGUIMM MArHHTOM

W3 pas/uyHBIX THNOB 3J€KTPOMArHUTHBIX 3BYKOCHHMa-
Tesledl HauboJsbluee PacnpocTpaHeHHe MOJMYYHJIH KOHCTPYK-
uuM ¢ oGIiell KaTyIUKOH M OJHHM MJH HECKOJbKMMH Mar-
HHUTAMH, DPAaCHOJIOXEHHbIMH NEPNEHAHKYJASPHO CTPYHaM.

3BykocuuMaTeab ¢ o6muM MareuToM (puc. 1) npoue
B M3TrOTOBJIEHHH. Y 3BYKOCHHMATeNsl C OTAENbHBIMH MarHH-
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TaMH JJSl KaXJoH CTpyHb (pHC. 2) mMeeTcss BO3MOXHOCTb
PeryJMpoBKH 3a30pa MeXJy IOJIOCAMH H CTPyHaMHu 3a
cueT mepemelieHHss MarHuToB. Takum 06pa3om, MOXHO mO-
Ny4YuTb HeoOXOJUMYIO XapaKTEPHCTHKY 3BYKOCHHMAaTeJd,
BLIPOBHSITH 3. J. C., HABOAHMYIO B KaTyllKe NPH KojeGaHHH
Kaxzaoa crpynsl. Otgaua 3BYKCCHHMatened (3. A. C., Ha-
BOJMMasi B KaTyulKe) NpH Hrpe Ha OJHO# CTPyHe COCTaB-
asier 15—25 ms, npu urpe akkopaamu — 25—40 ma. Takue
3BYKOCHHMATeJH HEeTPYAHO H3rOTOBHTb B JIIOGHTE/NbCKHX

B
/A'p.’/lwffa
M e
-
3| ¥ 1S5) |sées

Kopnyc Maerumbi / Kamyuna

1 [][DE]E][]EP 41

Cmpytbt

Puc. 2. 3ByKocHHMaTeJb C OTAEJBHLIMH MarHHTaMH

ycaoBusX. OCHOBHBIMH JeTalisiMH 3BYKOCHHMATeld fB-
agiores (M. puc. | H 2) MarsuTH, Karylika, Kopnyc,
KpBILIKA, 3KPaH.

Y pasavuHbIX HHCTPYMEHTOB DacCTOSIHHE MeXAy CTpY-
HaM#, KOJMYECTBO CTPYH H PAacCTOsIHHE JO JEeKH pasJIHuHoO,
MI03TOMY pacCMOTpHM OOLiHe BONPOCHI IO BLHIGOPY pasMe-
POB 3BYKOCHHMAaTe/Is,

TonuyHa MarHuTa JJst KOHCTPYKUMH, H300pa<eHHOM
Ha puc. 1, paBHa 4—5 mm; wupuHa B Ha 4—5 mm Goablue,
YeM pacCTOsiHWE MeXJAy KpafHMMH CTpyHaMmu; Bbicota [
He MeHee 9 mm. Takum o6pasoM, MHHHMAJbHOE pacCTOAHHE
MeXJy CTPYHaMH H JeKOH, IPH KOTOPOM ellie MOJXKHO ycTa-
HOBHTb 3BYKOCHMMare/b, paBHAETCS NMpHMepHO 12 mm npu
3a3ope MeXJy INOJIOCOM H CTpyHOH 1—2 mm.

HopmanbHas BeICOTA MAarHutoB — 12—16 ma.

CeueHHe MAarHHTOB B KOHCTPYKUMH (CM. pPHC. 2) paBHO

Bak. Ne 1433 95



5X5 mm. Hx momioca, Haxoisuiyecss MOA CTPYHaMH 3aTo-
yeHnl nmoj, yraom 90°.

Hcxoms w3 pasmMepoB MarHuToB BBIGHPAIOT pa3mephl
Kopnyca 3BYKOCHHMarens. BHyTpeHHHe pasmepnl Kopmyca
JOJIXHbI ObITb TAKMMH, YTOObI MEXAY €ro CTeHKaMH M Mar-
HHTaMM OCTaBajochb o 6—7 mm AnA pasMelleHMs KaTyul-
KH. Bricora kopmyca no/mkHa ObiThb Ha 1—2 mm MeHblue
BbICOTHI MarHutoB H. B no6uTeNbCKAX yCa0BHSX OGbIYHAS
06pa6oTKa MarHMTHBIX CL/1aBoB (wJaudoBKa H peska aGpa-
3MBHBIMH KpyraMM ¢ OGOJblUMMH CKOPOCTAMH H Mp.) 3a-
TpyauuTeabHa. I[lostoMy nmasi 3ByKoCHHMarenedl MarHHTHI
MOXHO H3TOTOBHTb M3 MNOPOWKOOOPAa3HOr0 MAarHHTHOTO
cnjaBa MapkH AJIbHH H 3MOKCHAHOA cMoJbl. POpMOBKY
CepleYHHKOB NpPOM3BOAAT B napaduxoBoii (opme. [Tocae
NOJIUMEPH3AlMH 3IOKCHIHOH CMOJBI H yJajeHHs (OpMbl
CepAeYHUK ClielyeT HaMarHHTUTb.

IMopomok H3 cniaBoB AJIbHH TOTOBAT CJAEAYIOUIMM 06-
pasoMm. KoJ/bleBo# HJIH CTepkKHEBOA MAarHHT OT HErofHOro
rPOMKOTOBODHTEJISI CHayasa pa3bGuBaeTcsi MOJIOTKOM Ha He-
6GosblMe KyCKH pasmepoM |—2 cum Ha MacCHBHOH IMTe,
IMocne 3toro KyCKH Mariuta H3MeJbYalOT B CTYNKe He-
Go/bIIMMHU TOPUHSAMH N0 MeJKOro mopomka. Bmecro cryn-
KH MOXHO HCIO/Jb30BaTh KOJBIO W IJHTY (pHC. 3), a uTO-
O6bl MpH yRapax KPYNHHKH CIJaBa He pasfeTaluch, HX
CMa3bIBalOT I'yCTOH CMa3KOH — COJIMJO0JIOM, Ba3eJMHOM H Np.
KsroToBneHHbIi TakuM 06pa3oM NOPOLIOK NPOMBIBAIOT B
KepocHHe HJH OeH3HHe M BeicymuBalworT. Ilepen ¢opMoBKoA
pacnyaB/eHHbIH mapaduH HaJMBAlOT B KaKoH-au60 ImJo-
CKHJl COCYJ M OXJaxKHaloT.

@opmbl B napaduHe JesnaloT ¢ NOMOIIbIO ClelHalbHOro
ma6/l0Ha, pa3Mepnl KOTOPOTO B TOYHOCTH COOTBETCTBYIOT
6yayleMy MariHTHOMY cepJeuyHHKy. Ero MoXHO BHLINMJMTD,
HanpuMep, U3 aJIOMHHMA HJIH KaKoro-iubo mpyroro meran-
Ja 4 o6pa6oraTh HANWJIBHKKOM, a JAJsA H3BJedyeHus U3 ¢op-
Mbl B HeM HeOOXOAHMMO BHIIMJHTh pe3bGoBOe OTBEPCTHE, B
KOTOpOe YCTaHOBHTb GOJT HJHM ILNHJBKY.

Ilepen ¢dopmoBkolt mwaGNoH Pa3orpeBalOT W BIJIABJSIOT
8anoJJIHNO B nNapadMH; NOCAS OCTHIBAHHA €ro OCTOPOKHO
H3BJIEKAIOT 32 BHHT (pHC. 4).

ONOKCHAHYI0 CMOJYy INPHIOTOBASIOT HENOoCpeACTBEHH)
nepen 3anuBko#, cMmemneas cmony DM-5 wmmm -6 ¢
orBepaMreseM B npomopuuu 10:1.

Ilpn sanuBke HYXKHO CTPEMMTbCS, 4TOOLl NOPOLIOK 3a-
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nonuAa GopMy MJIOTHee H 4TOGHI CMOJIA NPOHHKAA IO BCe-
My obbemy Qopme. [las Goablueii TeKyyecTH CMOJH ee
MOXHO INepej 3aJHBKOA c/ierka NOJOTPeTb, HO CIENHTb,
ytoGbl NPH 3TOM OHAa He pa3Msiryuia caMy Qopwmy.

ITpu 3anuBKe opMbl CMech yTpaMOGOBLIBAIOT NAaJOYKOM
uan cnuykoil. Cmosta 3aTBepiesaer yepes 10—I12 wacos,
IOCJIe 4ero 3arOTOBKH MAarHHUTOB H3BJEKAIOT U3 (QOPMBl U
NpH HEOOXOAMMOCTH 3ayHIIalT Topubl. HamarHuuusanue
MarHuTOB NPOM3BOJAT B CNelMasbHOH Karyuike. Ee HaMma-

Cmepmend N

Konbus,
!

fnuma % Wiabnon

/
ATy

Puyc. 3. Hsmenbuenne maruuta Puc. 4. Hasrotosnenue dopM aas
B CaMOAeJbHOH CTynKe OTJMBKH MarHura

Bunm

thiBalotT nposogoM I19JI 0,8—1,0 mm (uncao ButkoB 100—
150). BuyTpeHHHe pa3Mephl KaTYIUKH COOTBETCTBYIOT ceye-
HHIO Marhurta, T. e. AJasf OOLIero MarHUTa OHH pPaBHHI
(SXB) mm, a pas OTASNAbHBIX MarHMTOB MeHblle —
(5X5) mm. Karymka GeckapkacHas. UtoObl BHTKH He pac-
najganguch, ee 0OMAaTHIBAIOT H3O0JSIHOHHON JeHToil, Maruur
JOJIXKeH MJVIOTHO YAEPXKHBAThCA B KaTyLIKe,

IMpn HamMarHMYMBaHHH MAarHUTOB KATYWIKY NOJK/IIOYAIOT
K cetH 220 8 uepe3 OTpe30K MeJHOrO IPOBOZA IJIMHOMR
15—20 mm, nuamerpom 0,1 mm. Insi yCTAaHOBKM 3TOTO mpo-
BOJA MOXHO HCIOJb30BaTh KOJOAKY OT TPyGuaTOro mpeno-
XpaHuTeas (cM. puc. 5).

Ilpu BkIIOYEHHH B ceThb NMPOBOA Ha .KOJNOIKE paclaBe
JsieTcsl, a MarHUT HaMarHHYMBAaeTCs MMIYJAbCOM TOKA, Mpo-
TEKaloIHM B 3TOT MOMEHT No Katyuwke. Ma3rorosieHHblit
MAarHiT A0JKeH CBOGOJAHO YAepKHBAThCS HA CTAJbHOM IJIH-
Te NPU JMIOGHIX ee NMOJIOXKEeHHSAX.

Karywka 3BykocHumartenss (cM. puc, 1| u puc. 2) Gec-
KapkacHas cofmiepxur 3200—3500 BuTkoB nposoxa I13J1 —
0,05 uau I19J1—0,06. IIpoBoa Gosbliero guaMeTpa MNpH-
MeHAITb He ciefyeT, TaK KaK MPH 3TOM BO3pacTaloT pa3Me-
Pbl 3BYKOCHHMarteJd,
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Karywmky ymo6Ho HaMoTaTh Ha OmpaBKe, pa3Mephl Ko-
TOPOR 3aBHCAT OT BHIOPAHHOTO MarHuTa.

Hauano u komen kartymxn mapkupyior. ConpoTHBieHHe
KaTyWKH AOJNXKHO ObiTb B mpenenaax 2,3—2,7 xom.

Kopnyc 3BykocHHMaTessl M0 BLIGDAHHLIM pa3MepaM H3-
FOTOBJSIIOT M3 JIHCTOBOH MJIaCTMAacChl TOMILUMHON 2—4 MM
(oprcrekyio, Leaynouf, BHHMIIAcT H np.). Ilas ckiensa-
HPSl OPTCTeK/a, TOJMCTHPOJIA M UEeNJIYJOHAA HCHCAb3YIOT

fpobod 06i5+825 Mazrum

\?Kﬂaﬂ

HeMEeHUNIIUTS KAy S Usorugyrouan
dyraza

Puc. 5. Hamarnnyupanwe Mmarnuta Puc, 6. dnpan 3ByKOCHHMa-

TeNR

KJed, CoCcTosilui ¥3 auxJopstana (15 BecoBbix uacrei) u
CTPYXKH M3 oprcrekaa (1 BecoBas wuwactb). Has ckaeu-
BaHMf BHHMIIACTA BMECTO CTPYXKKH H3 OprcTek/aa Gepercs
nepxJopBuHHJOBag cmoda (IIXB) B TakoM Xe OTHOlLe-
HHH.

KpHIIIKYy 3BYKOCHHMarelsi M3rOTAaBJAMBAIOT M3 TeX e
MaTepHaJioB MJHM H3 HeMarHHTHOro MeTaJljla — NOJHPOBAH-
HOTO JIOPAJIIOMHHHSI, XpPOMHPOBAHHON JIATYHH H np. B kpul-
IUKe BbIPE3AIOT OTBEPCTHA /A YCTAHOBKH Maruutos. [lo-
cne cGOpKH 3BYKOCHHMATeNsi KPBILIKY NPHK/IEHBAIOT K KOp-
nycy.

DKpaH JAJfA KaTYIUKH 3BYKOCHHMATENs AeNaiT H3 Mel-
HOH HJIM JIATYHHOH (OJIbIH, ero WIHPHHA Ha 2—3 MM MeHb-
e, yeM pa3Mep B MarHuTa. DKkpail BHIHGAIOT IO MarHu-
TdM H OKJEHBaIOT AJfA H30J8LBUM TOHKOW OyMmarofi, Ha-
npumep Kagabkod (cM. puc. 6). Hlupuna Gymaru nosmkua
GbiTb Ha 5—6 mx Oosblile MIHPHHBI 3KpaHa, YTOGLI mocje
¢c6OpPKH MArHMT M KaTywkKa OblAM NOJHOCTbIO H30JHPOBaHbI
OT 3KpaHa. YKJIaAKy KaTyWIKH B 3KpaH cle/lyeT NpOH3BO-
IMTb aKKypaTHO, .uToObl C1yyalHO He NOPBaTh BHUTKH 06-
moTKH. [locsie c6oOpKH HeoGX0AMMO NpPOBEPHTH LEAOCTb Ka-
TYWIKH H OTCYTCTBHE 3aMLIKaHHA C IIOMOILbIO OMMeTpa.

BeiBoAbI 3BYKOCHMMAaTeNsi MOXKHO CJesaTh H3 TOHKOrO
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3KpaHHPOBaHHOIO npopona, nponyCTve €ro B ClieliHaJibHOe
oTBepcTHe GOKOBOI CTEHKH Kopmnyca.

OxonuaresnpHasi cGopka 3BYKOCHHMaTeJsi NPOHU3BOAUTCA
B clefywuieM nopsake. Buemmnuii BHI 3ByKOCHHMAareneit
II0Ka3aH Ha puc, 7.

B orBepcTHe Kopnyca nmponmyckKaloT BbIBOIB 3KpaHHpO-
BaHHOTO NpoBoRa (ero KOHUB JOJKHEI OHITh pasfesieHH H
o0uyxenni). [locne 3Toro B Kopnyc yCTallaBJIHBAlOT SKpaH

Puc. 7. Brewnnfi Bl 2ByKOCHHMaTeqel

¢ Karyiiko#i. 3aTeM K BHyTPeHHeH KuJe MOJANaMBalOT Ha-
yajgo o6MOTKH, a KOHell OGMOTKH U 9KPaHHPYIOLLYIO ONJeT-
Ky TpOBOZA TNPHNAHBAIOT HENOCPENCTBEHHO K 3KpaHy.
BKnanbiBalOT MarHUTHL M NPHKJIEHBAIOT KPHILIKY KOpIyca.
- [Ipu cGopke 3BYKOCHHMATeJsl C OTAEJNbHBIMH MarHHTa-
MH HYXHO o6GpaTHTb BHHMaHHe Ha TO, 4TOOHI moJjioca, 06-
palleHHble K CTPYHAM, HMEIM ONHY H Ty XKe IOJSPHOCTD.

[lpu ycraHOBKe 3BYKOCHHMATelJsi Ha HHCTpPyMeHTe no-
JIOXKEHHE OTAEJbHHIX MarHUTOB PEryJHPYIOT IO BhICOTE M
sakpenasiior kiaeem B®-2. PeryJnpoBKy MOXHO NpOH3BO-
IUTh Ha CJyX NPH NOJAKJIIOYEHHOM YCHJHTEJe.

Y 3ByKOCHHMaTeNis C OJHHM OOIHM MarHHTOM TakKxe
MOXKHO BBLIPOBHATb OTHAdy OT pa3HHX cTpyH. las sroro
Bbpe3aloT HeGoJblIMe Yriy6JeHHs B BbICTYNaloOILEed YacTy
MarHHTa NOA TEMH CTPYHaMH, OTHayy KOTOPHIX Heo6GXoli-
Mo yMeHbUIHTb. Hanpesath Marsiur MOXHO M HOC/e OKOii-
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yaTeJbHOH COOPKH 3BYKOCHHMATEJsl C IOMOIUbIO HaXaau-
HOTO Kpyra.

B sakmoueHHe HeoGXoAHMO yKa3aTb, 4TO TeMGp BOC-
NPOM3BOAMMOro YCHIHMTeneM 3ByKa (¢opMa Kone6aHHH H
cojiepxkanre o0EPTOHOB) 3aBHCHT OT MeCTa YCTAHOBKH 3BY-
KocuuMmareds. [Ipu ycranoBke ero BOJIM3M NOACTAaBKH 3BYK
CTaHOBHUTCA Ooslee pPe3KHM, COJAEPKHT OOJbllle rapMOHHK,
a npH npuOJHXKEeHHH K CepefiliHe CTPYH (IO HX AJIMHE) OH
CTaHOBUTCS MArde H ray6xe. Takum o6pasom, npu Heobxo-
JIMMOCTH MOXHO YCT2HOBHTb Ha MHCTPYMEHTe HECKOJbKO
3ByKOCHHMaTeJeH H C NOMOLIbI0 NepeKJiouarenedt (MaJo-
ra6apuTHOrO KJIaBHIUHOTO HJIH TyMGJIEpPOB) MOAKJIOYATb UX
K YCHJHTENIO, NOJyyas pa3juuHble OKPacKH 3BYKa. 3BYKO-
CHMUMaTeJIH KpensAT K AeKe WypynaMH HJHM NPHKJEHBAIOT.
Jlns NOAK/IIOYEHHSI COEAMHUTEJBHOTO SKPaHHPOBAHHOrO
NpoBOJAa YCTaHaBJHUBAIOT UITEKKEPHOE HJH OOBIYHOe NBOH-
HOe rHe3lo. Tak KaK YCHJMTENH ILJS 3JEeKTPOHHCTPYMEHTOB
o6n1azaoT GOJBIION BBHIXOJHOH MOLIHOCTBIO U BBICOKOH 4yB-
CTBHTE/ILHOCTBIO, TO B COEIHHHTEJIbHOM LIHYpe MOryT BO3-
HHKHYTb HaBOXKH. B 3ToM cilydae Ha HHCTPYMEHTE MOXHO
CMOHTHPOBATb IO H3BECTHBIM CXEMaM 3MHTTEpHHI NOBTO-
pUTE]b, NOHHXKAIOUIMA BHIXOLHOE CONPOTHBJEHHE 3BYKOCHH-
marenss. B stom xe Gaoke nesnecoobpassHo coGpaTb H BH-
6patop ¢ npenBapHTeNbHBIM YyCHAHTeJaeM. [ BKIOYeHHS
BHOpaTOpa MOXHO DpPeLyCMOTPeTb KHONOYHLIA (mexasb-
HuIff) BbIKJIIOYaTeab, [IHTaTh 3TOT 6JIOK MOXHO OT GarapeH
Ang KapMaHHOrO QoHaps.

PEJIE-PETYJISITOPBI HAIIPSO)KEHHWS

A. EHun,
B. Coadarenkos

KoHTaKTHO-TPaH3UCTOPHbLIE pee

B Hacrosimee BpeMs BHOpallHOHHbBIE peJie-peryJsTopsl,
KOTOpHie YCTaHaBJHBAWT Ha aBTOMOGH.SX, NpPEACTaBJAIOT
co6oii mpH6oOp, COCTOSILIMA H3 peJe-pery/isTopa Hampsixe-
HHf, OrpaHHYHTE]s TOKa H peje 06paTHOro TOKa.

OcHoBHOA HeNOCTaTOK BHOpalUMOHHBIX —peJie-peryJasTo-
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poB — OBLICTPLIA M3HOC KOHTAKTOB H3-3a OOJBUIOrO TOKa,
NPOTEKAIOILEeT0 4Yepe3 HHX, M HeZOCTAaTOYHAsi TEMmeparyp-
Has crabunabHocTb. [ToaToMy cpok clyX6ul H HaAEXKHOCTBH
KOHTAKTHbIX peJjie-perynfTopoB 3HAYMTEJbHO MEHble Ha-
JIeXXHOCTH H JIOJTOBEYHOCTH T'eHEpPaTOPOB.

Iast yBesuyeHHsi HaLeXKHOCTH M CpOKa CJIYXKOHI pele-
peryasaTtopa (PP) MeXAy HCTOYHHKOM TOKa H OOMOTKOM
BO30YX/JEHHS] BXJIOYAIOT YCU/IHTEJb MOCTOSIHHOTO TOKa Ha

S

K3
K 110 B\ 1146 £
[N ﬂ‘y

P, 4z

08 | R +
, , + ,6”’ Rz P 5_:_
Puc. 1. CxeMa KOHTar/HO- 4, 160 2 .
TPaH3HCTOPHOTO pene pe- _ 1202

rynaropa -

Tpau3ucrope T, BK/JIIOYMB MeXaHHYeCKMe KOHTAKThl B LeEMNb
ynpasJeHus, rae Tox He npesbimaer 150 xa. Cxema Takoro
KOHTaKTHO-TpaH3HucTopHoro PP npuseneHa Ha puc. 1. Kou-
takThl K; u K, pene HopMaJbHO pa3soMKHyThl. I[lpu noBbi-
IIEHHH HaNpSKEHHs Ha LIEeTKaX reHepaTopa HayHHaeT yBe-
JIMYUBATBLCH TOK, NPOTEKAlOWHH yepe3 oOMOTKY BO30yxJie-
Huss OB. 3TOT TOK paBeH KOJJIEKTOPHOMY TOKY TpaH3H-
cropa T, KOTOpHIf, B CBOIO oudepelb, onpejenasiercs 6a3o-
BHIM TOKOM, IpOTeKawomuM uepe3 pesuctopsl R; u Rp. Ko-
IZa HanpsiKeHHe Ha reHeparope yBeauuurtcs po 13,5—15 s,
TOK B 06MOTKe Py JOCTHTHET TaKOH BeJMYHMHE], YTO MATHUT-
HOe NpHTSKEHHEe CepleYHHKa MpPeoJoJIeeT CONpPOTHBIEHHE
NpPYXHHBI, OTTATHBaloLlel SKOpPb, H KOHTakKTH K 3a-
MKHYTCS.

Tpansucrop T, 3anupaercs, TaKk KaK KOHTakTl K, npH
3aMblKaHUH OyZyT ULIYHTUPOBATh €r0 3MUTTEPHBIH HEpexoll,
Tok, npotexalomufi yepe3 OGMOTKY BO30yXKIEHHs, 3HAUH-
TeJbHO YMEHbIIUTCH H OyAeT OnpeiessiTbCsl TOJbKO COMpO-
THBJEHHEM pe3ucropa Rs. BenexcTsue sTOoro MarHHTHbIR
NIOTOK BO30YKJEHHS] YMEHbUIUTCS, HamnpsKeHHe reHepaTtopa
TaKXKe YMEHbIUMTCS U KOHTaKThl K pasomkHyTca. Korna
HalnpsiKeHHe, pa3BHBaeMOe TIeHepaTopoM, CHOBa HayHer
yBEJIHYHBaTbCA, TO KOHTaKThl K onsTb 3aMKHYTCH H BeCh
Ipouecc NOBTOPUTCA,
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Ecau TOK, norpeGasieMbiii Harpyskoii reseparopa, BO3-
pacTeT 0 OmacHOH BeJHYHHH, cpaboTaer peae Pj, orpauu-
YHBalollee BeJIHYMHY 3TOro ToKa. IIpH yBenuuenuu Toka
BO3pacTaeT MArHUTHBIA NOTOK, cO3/aBaeMblii 06MoTKOf Py
JlocTHrHYB ompejieseHHOM NMOPOrOBOH BEJNHUMHLI, CHJIA Mar-
HHTHOIO MpUTSXKEHHs SKOPA CTaHeT Gosiblle CHMABI NPOTH-

Al L2445
PP

|
] rﬂ’wu ]
|

-+ 5
Rs1 l p Puc. 2. Tlepenenanuas

cxema pese PP102

BOGHCTBHUS TPYXKUHEl, OTTSTHBAIOMIEH SIKOPb, KOHTaKTLI
Ky samkuytcs u rtpansuctop T, sanperca. Tok B o6MoTKe
8030yxeduss OB yMeHbIIMTCH, a C/leJoBaTedbHO, yMeHb-
IHTCA M HanpsikeHHe, pa3BHBaeMoOe I'eHepaTOPOM.
@yHKUMM pejie 06paTHOrO TOKa B KOHTAKTHO-TPaH3H-
CTOpHbIX PP BBHINOJHAIOT MOJYNPOBOAHMKOBbiE AHOAH Mo W
A3 Cymmaphbiii oGpaTHbI TOK TaKMX JMOJOB He NpeBhi-
maer 20—30 #a 1 MOXKET He YYUTHIBAThCH.
KonrakTHo-Tpan3ucTopusie PP najexHee W J0Jropey-
Hee OOBIYHBIX KOHTAKTHBIX M HMEIOT MeHbLIHE pa3MepHhl.
OGuiuHoe peJse-perysiTop MOXKHO NepefenaTb Ha KOHTAKT-
Ho-Tpan3ucTopHoe. OHa M3 mepefe/NaHHBIX cxeM Haubosee
pacnpocrpanenHoro pene PP102 npusenena Ha puc. 2.
Ina nepemenky Heo6X0AUMO CHATH KPHILKY PP # pene
obparHoro Toka (neBoe). OnuH KoHel MOC/IEN0BATEJbHON
o6moTkH O pene HanpsiKeHus (BepxHAsS 00MOTKa M3 TOJ-
CTOro NpoBOAa) OCTaeTcs CBOOGOAHLIM H K HEMY MpPHCOEIH-
HAIOT MNOJIOXHTenbHble BbIBOAbI AMORoB M, u M. Jduous
Heo6XOAKMO YCTAaHOBHTL Ha TEMJIOOTBOJE MJIOILA/bI0 He Me-
Hee 75 cM?, BLINOJHEHHOM M3 JIHCTOBOTO aJIOMHHMSI TOJ-
wHHoR 3—5 mm. OrpuuaTesbHble BLIBOALI AHOIOB COEAl-
HSIOT C KOHTAKTHO# CToiKo# BEiBofa «B» peie.
3aTeM Ha H30JHPOBAaHHOH TeTHHAKCOBOH WM TEKCTOJI-
TOBOHl MJaTe coOMpAlOT 4acTb CXeMbl, 00BeAenHoil MYyHKTH-
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pom. ITpoBosounnie pesucropsl R, u Rs, KoTopble pacmoJio-
XEHbl C BHELIHEH CTODOHBI pesie, OTCOEAMHAIOT OT Cepied-
HHKa peJjie HanpsiKeHHs U NPUNAMBAIOT COIVIACHO CXeMe:
pesucrop R3 K sMuTTepy TpaH3ucropa I, a pesucrop R,
K BbIBOLy «SI» pese. BoiBox pe3sucropa R, npHcoeauHeH-
HHfl K BhIBOmy «II/» pese, OTCOENUMHSIOT W INPHIAHBAIOT
K KoJsiekTopy TpaH3ucropa Tj. CepleuHuK pele Hanpsixe-
HHSl COENMHAIOT C OTPHIATENbHOH LIETKOH reHepaTopa.
Cxema He HyXHaeTcsi B KakoH-1HOO NOMOJNHHTENbHOR Ha-
Jafxe WK peryaupoBKe, B omucbiBaeMoM peiie-peryJstope
MOJXHO HCIOJBL30BaTh AuHoAbl Tura J(242A, J1243A, J1244A,
H231, 1231A, 1305. Pesucroppi R, u R4; MOXHO B3Tb
tuna BC, MJIT; pesu-

Tabauya
ctop Rs caefnyer B3SiTh
THIa ns I HSB' Hanpg.xe-
auon A3 — J1226. Tan HHe rpe‘ry- Makcu- Yncno
pene- ANPOB aHAS, ua:u:uui’l 1HO10B
peryiatopa 8 TOK, G
[ PP A
! | PP20A
& A w PP102 12 16 2
A/ PP24 12 l 18 2
i PPI11 )
+19%- PPI130 12 28 3
Puc. 3. Cxema non-
KJMIOUEeKus AHOA0B PPI0I 12 l 32 I 3

Hono6HbiM 06pa3oM MOXHO NepeaenaTb J0Goe ABYX-
sneMeHTHOe peJe. KoHTaKTHble pesle MOXHO YCOBEpILEH-
CTBOBaThb, YBEJHYHB HX CPOK CJHYKOBI H HafeXHOCTb, a TaK-
e o6ecrneduTb COXPaHHOCTb aKKyMyJisiTOpa M reHepaTopa,
eC/lH BMeCTO peJe o06GPaTHOrO TOKAa YCTAaHOBHTb JHOJBL
MakcuManbHBI TOK H YHCIO AMONOB /s Pa3/IMYHBIX TH-
NOB peJie-peryJaATopoB yKasaHbl B Tabuaume. Cxema BKJIO-
yeHus QHOJOB NpHBeJeHa Ha pHC. 3.

Jnoap! ycTaHaBIHBAIOT Ha TENJIOOTBOAE, KaK GblIO ONH-
caHo Bbime. Takoe Hecl0XHOoe RoGaBneHHe CTabHIM3HpYeT
HanpsikenHe GOpTOBO# CeTH aBTOMOOGMASA H COXpaHsieT 3a-
pAJl aKKyMyJIiTOPOB.

BeckoHTaKTHbIE peJe-peryjasiTopbl

CxemMa ONHOTO M3 BapHaHTOB GECKOHTAKTHOTO peJe-pe-
ryastopa usobpaxkesa Ha puc. 4. D10 peryaatop Hanpsxe-
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Hus BubGpanuoHHoro Tuma. Yacrora nyabcauui (60—
100 ey) 3aBucHT OT uHClIa 0GOPOTOB SIKOpS reHepaTtopa H
saneMenToB cxeMmbl. Juoast [y u [s tina J1305 BHIIOJSHIOT
¢yHKuuu pene o6paTHOrO TOKa.

B HcxoqHOM COCTOSIHHH, eC/H HalpsKeHUe I'eHepaTopa
He npeBblllaeT HanpsxeHus npobos crabuautpoHa s, TO
Tpan3ucrop Tp GyHeT HaxXORUTHCH B 3aME€PTOM COCTOSIHUH,

;05 4305

/i

Puc. 4. Cxema
6eCKOHTaKTHOTO

L ° ! pene-peryasTopa

3a CU€T malleHMsl HanpsAXeHUs Ha pe3ucrope Ry Uepes
pesucrop R4 mportekaer Tok 6a3bl TpaH3ucTopa I, KOTO-
pbili HAXOXHTCA B COCTOSIHMH HACBILIEHMS, TO €CTb OTIEPT.
Tox G6ymer mporekaTb mno uemu: pesucrop Rp, muonx o,
tpan3ucrop Tj, o6Morka Bo3Gyxnenus OB.

Hanpsixkenune, pasBuBaeMoe reHepatopom Npu H3GHITOY-
HOM MarHHTHOM NOTOKe o6MOTKH B030yxnueHus OB nocTH-
raeT Takoro 3HayeHHs, YTO BbI3bIBaeT NPoGoOi CTaGUIMTpO-
Ha 3 (11,5 8). B pe3yabrare storo 6a3oBbIil TOK TpaH3u-
cropa T, noTeyer IO LeNH: pe3ucTop Rz, mepexon 3MUTTEp-
6a3a tpansucropa Ty, muom s, pesuctop Rs. TpaHusucrtop
T, ornupaercs M IIyHTHpPyeT 6a30Byl0 ILeNb TpaH3HUCTOpa
T,. Iocnenuuit 3anupaercs, TOK B O06MOTKe BO3GyXIEHHSA
W ee MarHHTHbIH NOTOK YMEHBINAIOTCH, BCJEICTBHE 4Yero
HanpsiKeHHe, pa3BHBaeMOe TIeHepaTOPOM, TOXE€ YMeHb-
maercsa. Crabunutpon /s 3anupaercsi, H BCe YCTPOMCTBO
BO3BpalllaeTcss B HCXOAHOE COCTOfiHMe, 3aTeM mpoliecc mNo-
BTOpsieTCA.

Huon [l» obecrmeunBaeT HalexHoe 3anupaHHe TPaH3H-
cropa T; B MOMEHT HachlllleHHs] TpaH3HcTOpa T2, TaK Kak
najeHue HanpsixkeHus fAa Hem (okoso 0,3 8) omnpenesneHo
TOKOM, MNpOTeKaloluM depe3 pesuctopbl R;, R, Pesu-
cTop Rs orpaHMuHBaeT TOK Iocje npo6os crabuautpoHa [Js.
Huon /I, npenoxpanser tpansucrop T; oT mpoGos B Mo-
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MeHT o6pa3oBaHHs 3. A. C. CAMOMHAYKIHH NpH 3anupaHHH
tpansucropa Ty. Pesucrop R; (u3 npososoku [19K) cra-
OunH3MpyeT HanpsixeHWe TeHepaTopa NpH YyBeJHUYeHHH
aucaa 060poTOB AKOPA.

Bosiee coBepiieHHasti cxeMa peryJasitopa HanpsiKeHHs
npuBeseHa Ha puc. 5. Crabusutpon /I3 onpefeinsieT BesH-
YHHY OIOPHOTO HanpsixKeHus, paBHoro 8,5 6, kKoTopoe mo-
Raercs Ha Bxoj Tpansucropa T, Ha Bxom tpansucropa T
nojaerca HanpsiKeHue ¢ AejHtens Ry, Rs. B ucxoxHoM co-

Rg100 Rp120
* /
Re 0 O As

e

Puc. 5. Cxema peryasTopa HanpsKeHHus

CTOfIHHH, KOIJla HanpsKeHHe reHepatopa MeHbie 12,8 e,
HanpsikeHHe Ha Ga3e TpaH3uctopa T4 OyfAer GoJbilie Ha-
npsxkenna Ha 6ase Tpansucropa Ts. B pesyabrate TpaHsu-
crop T4 HaxoAHTCA B OTHEPTOM COCTOSIHHH, a TPaH3HCTOP
T3 — B 3anepToM H HampsiKeHHe Ha €ro KOJUIEKTOpe PaBHO
HanpsKeHHI0 NMOJIOKHTeIbHOTO BhiBoja reneparopa. Coor-
BeTCTBEHHO HampsXKeHHe 3MHTTep-6asa T1paH3ucTopa Ti
paBHO HyJio, H OoH Oyzer 3amept. TpaHaucrop T; B 3TOM
cayqae ornepT. Yepes pesucrop R; nporekaeT TOK 6asbl.
ITo o6MoTKe Bo36yxaenuss OB mporekaeT TOK, CO3Zaiouii
MarHHTHBIAA MOTOK BO30yxneHusa. B pe3ysabrate nanpsike-
HHe reHeparTopa yBeJH4YHBaeTcs.

Kak TosbKO HampsikeHue reHeparopa npesbicut 12,8 e,
HanpsikeHue Ha Gase Tpansucropa I's craHoBHTCs GoJsblue,
yeM HanpsikeHHe Ha 6ase TpaH3ucropa T4, H TpaH3HCTOpP
Ts ornupaercs. [lotenunan ero sMHTTEPa CTaHOBHTCH Bble
e noTeHiuasa 6asel TpaH3HCTOpa T4, KOTOPhLIK B pesyJibe
TaTe 3TOro 3amupaercs. HanpskeHHe Ha KOJJIEKTOpe TpaH-
sucropa T3 yMeHbmaeTcs, a CJef0BaT€/bHO, NOHHXKaercd

33



sany¥pawowil noteHuuan Ha Gaze Tpansucropa Ta u on
oTnHpaercs, IIyHTHPYA O0asoByl0 Uenb TpaH3ucropa 7.
B pesynbTate.aToro Tpanaucrop I 3anHpaercs.

Tok, nporekaiouiuit yepe3 neauteab R, Rz, co3faer Ha
pesucrope R; nafeHue HanpsXXeHHs, KOTOpPOe YHEpXKUBaeT
Tpansucrop T; B 3anepToM cOCTOSIHHH. TOK, mpoTeKaiouiui
B 06MOTKe BO3GYXIEHHS, YMeHbLIaeTcs W HanpsixKeHHe re-
HepaTopa HayMHaeT TaKXe yMeHbwaTbcs. BceaencrBue 3ro-

Rg 001011 A5 5 4305
—{ 7

prmeine

Puc. 6. Cxema peryasTopa ¢ OrpaHHYdTENeM TOKa

ro Hanpsikeune Ha Oase TpaH3ucTopa T's CTAHOBHTCS MeHb-
e HanpskeHuss Ha Gase Tpausucropa T4 H cxema BO3Bpa-
LaeTcs B HCXOJHOE COCTOSIHHUE.

Huon Zl, aBasieTcs 3JeMeHTOM TeMNepaTypHOH KOMIMeH-
cauuu crabuautpona Hs. Huox M mpemoxpaHseT TPaH3H-
crop Ty ot npo6oss B MOMEHT BO3HHKHOBEHHS 3. [. C, Ca-
MOMHAYKIHM (T. €, NPH 3alHpaHHH TPaH3HCTOpaA).

K coxanenuio, ob6e npuBefeHHBIE CXeMHl 06JaJal0T TeM
HeJOCTATKOM, YTO He HMMEIOT 3JeMEHTa, OrPaHHYXBaIoLLero
BeJIHYHHY TOKa noTpe6Jienus.

Cxema peryJasTopa, COAEpXKallero OrpaHUYHTENb TOKa,
npuBejena Ha puc. 6. OrpaHuyeHHe BeJHMYMHH TOKAa Ha-
rPy3KH NPOMCXOJAMT CJaefyiomuM obpasom. Koraa Tok no-
Tpebaennsa He npesbiiaer 20 a, TO MajeHue HanpsiKeHHs
Ha pe3uctope Ry coctaBaT He Gosee 0,2 6, BciencTeHe
3TOrO IJIIOC HanpsikeHHs TeHepatopa MNPHJIOKEH K Oase
Tpansucropa T4 u oH Oyner 3anept; TpaHsucTop Is B 3TOT
MoMeHT ortnepr. Hampsixenue ronsekropa tpaHsucropa Ty
COOTBETCTBYeT MOTEHLHAly MHHYCOBOTO BBIBOJA TIeHepa-
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Topa. Hanpsaxenue smurrep-Gasa Tpansucropa T3 paBHO
Hyaio ¥ oH 3anepr. OcranpHasg uacTb cxeMbl paboraer
TaK Xe, Kak U NpeAbIayIlHe.

Ecan BelnuMHa Toka npesbicHT 20 @, TO najeHue Ha-
npsKeHuss Ha pesHcTope Ry craHer GoJblle NajgeHHst Ha-
npsXeHusl Ha pe3ucrope R; u Tpansucrop T, ortompercs,
a tpausucrop Ts sampercs. [loTenuuan xossexropa TpaH-
sucropa T4, a, ciegoBartesnbHo, 6asbl TpaH3uctopa Is mo-
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Puc. 7. Peryns-
TOp HanmpsXeHus
Ha gernipex +
TPEH3HCTOPax 1

BLICHTC M mocaefHuii oronpercsi. Ilenouka Rs, Ry, O3, As
6yler IIYHTHpOBAHA MaJbiM CONPOTHUBJIEHHEM HaChILLeH-
roro TpaHsucropa Ts. Ero KoaJeKTOpHLIH TOK, NpoTeKas
yepe3 pesHCTOp Rs, CO3laeT HA HeM NajfeHHe HanpsKeHusd,
KOTOpPOE YyMeHbIIAeT MOJOXUTENbHbIN NOTeHUHa] Ha Oa3e
Tpanaucropa T, M CH, B CBOIO OuYepefib, OTIHpaeTcH,
a tpansucrop I, sanmupaercs. 2TO NPHBOJAHT K yMeHblle-
HHIO TOKa yepe3 oOMoTky OB. Maruutsblfl noToK BO36yXK-
J€HHsl YMEHBIUUTCH M YMEHBIUUTCH TOK, OTHaBaeMblH reHe-
paTopoM.

B nanHOi cxeMe MOXHO HCIOJb30BaTh PE3HCTOPH THNA
BC nnu MJIT. Pesucrop Ry HaMaTHIBalOT H3 NPOBOJOKH
tuna [I9K nuamerpom 2 mm, PerynupoBka HanpsiKeHHs
reHepaTopa OCYIIECTBJASETCH C IOMOLIbIO pe3ucTopa Ry,
a peryJupoBKa OrpaHUyHTesNss TOKa — C TOMOIUBIO pe3i-
cTopa Ry;.

Peryasitop HanpsikeHus, cxeMa KOTOPOro IpHBeieHa Ha
puc. 7, npeacrasiaser Co0OH YCHJHTEJNb NOCTOAHHOIO TOKa,
co0paHHBII Ha uYeTblpeX TpaH3ucTopax. B uenb smuTTepa
TpaH3ucropa I3 BkaoyeHa o6MOTKa BO3OyXKIeHHs reHepa-
tTopa. Ponb pene 06paTHOro ToKa BHINOJHSIOT JBa MOIUIHBIX
auona My u [p. Crabunusauuio pexcuMa paGoThl YCHIHTENSA
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NpH H3MEeHEeHHH TeMIlepaTypbl OKpYXKaloLledl cpeiasl ocylle-
cTeasier Tepmopesuctop Ry Tuna MJIT-10. Perynuposka pe-
Jie-PerynaTopa NPOH3BOAUTCA NepeMeHHBIM pe3HCTOpoM Rs.

[Tpn mnoBHIEHHH HanpsixkKeHHs, pa3BHBaeMOro reHepa-
TOpPOM, OTpHILAaTe/IbHOE HanpsikeHHe Ha 0a3e TpaH3UCTOpa
T, Bo3pacTaeT H OH 3amupaercs, a TOK 4Yepe3 HEro yMeHb-
waercd. JTO NPUBOAHUT K YBeJHYEHHIO OTPHILATEJbHOIO Ha-
npsixenuss Ha 6ase TpaH3ucropa To. Ilpu sToM u3-3a yBe-
JIMYEHHsl TOKAa B LeNH KOJUIeKTopa TpaH3ucropa Tp yBesu-
yuBaercsl NajeHHe HanpsXKeHHS Ha pe3HCTope R H TOK
B lenu 6a3nl TpaH3ucTopa I'; yMeHbinaercsd. DTO IPUBOIMUT
K CHHXKEHHIO OTpPHLATEJbHOTO HAanpskKeHUss Ha Gase TpaH-
sucropa T3 H, CleloBaTeNbHO, YMEHbIIEHHIO TOKa, IPOXO-
asulero depe3 TpaHsucrop I's H 0OMOTKy Bo36Gyxnuenuss OB
reHepatopa. BbIXoJHOe Hampsi:KeHHe TeHepaTopa BCJeN-
CTBHE 3TOr0 NMOHHXKAETCS H JOCTHraeT HOMHHAJbBHOIO 3Ha-
YeHHUS.

IIpy yMeHblIeHHH HalpsXXeHHA reHepaTopa Bce IIpo-
LlecCbl B PeryJaaTope IpPOTeKaloT B oO6paTHOM HaNpaB/eHUH
H TOK BO30YK/eHHS reHepaTopa yBeJHYHBAeTCH.

OnTHMaNbHYI0 BEJHUHHY BBIXOZHOrO HanpsKeHHs rede-
paTtopa yCTaHaB/IMBAIOT NpU NOMOWM pe3ucTopa Rs mnpu
cpefHux o6Goporax nsuratens (1400—1800 o6/mun). 3a-
PANHBIH TOK HMCIPAaBHOH M IOJHOCTbIO 3apsKeHHOH Gara-
ped aKKyMyJsTOpOB He NpeBhimaer 2—4 @, 4TO COOTBET-
CTBYeT BLIXOJHOMY HanpsiKeHH10 reHepatopa 13,2—13,6 s.

Tako#i perynstop paboraer maaBHO, OGe3blHEPUUOHHO H
crabuibio. Ero MoxHO ycTaHaBIHBaTh C J00ObIM reHepa-
TOpPOM, Y KOTOPOro TOK IIYHTOBOH OOMOTKH He IpeBbllIaeT
2 a (B npoTHBHOM ciyyae TpaHsucrop Is BbiOMpaloT GoJee
MOIIHbIM) .

OrpaHuyense MaKCHMaJbHOTO TOKa IeHepaTopa ocylle-
CTBJASIETCS IPH TOMOLIM TpaH3ucropa T, KOTOpPBIA H3Me-
HAeT HanpsiXkeHHe Ha 0a3e TpaH3ucropa I, B 3aBHCHMOCTH
OT BeJIMYMHBI TajJeHUs HANpSKeHHs MpPH NMPSIMOM TOKe ye-
pe3 auonanl [y u My YpoBeHb orpaHuyeHHsl YCTaHABJIHBAIOT
nepeMeHHBIM Pe3HCTOPOM Ry.

Huonnt [ u A2 n tpansucrop T3 yCTaHaB/JMBAIOT Ha
TENJIOOTBOAALLEM pajuaTope, a OCTajbHble JeTalu Ha
IJIaTe U3 TeTHHAKCa.

B xauectBe Ttpan3ucropoB I; ¥ T4 MOXHO HpPHUMEHHTb
18, MIT9A—MII11A, MIT101—MII103B ¢ ko3 duuuentom
B=30—40; Tpausuctopel Ty u T3 MO/KHbI MMeTb Ko3dpdu-
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nsedr ycunedna B=25—35. Tpausucrop T3 moxHO 3aMe-
uuTh Ha [1209—T11210, [1213, 11217 ¢ B=25—35. [uoau
Jy u [, moxuo npumenuts tHna J214A, JI215A, J1224A,
J1244B, 0305, Huon [, MoxHO Hcnoab3oBaTh THna J(102—
J103A, 11206, 11220, 11223.

[MPEABAPUTEJIbHbBIE YCUJ/IMTEJ/IM HY
HA TPAH3MCTOPAX

H. 3ukos

TunoBolt BbICOKOKQYECTBEHHBI TPAaH3UCTOPHBIA YCHJIH-
TeJIb HM3KOH 4acTOThbl MOXHO pa3fiesIUTb Ha 4YeTbipe (YHK-
HHOHAJbHO HE3aBHCUMBIX 06JI0Ka — NpeABapUTEJbHBIA H
OKOHYATEe/NbHbIH YCHAHTENH, GJIOK NHTAaHUA H aKyCTHYECKYIO
cucreMy (cM. puc. 1). Dt 6J0OKH, NTOMHMO QYHKHHOHA/b-
HOro pasjiesleHusi, MOTYT MMeTb Pa3JHYHOe KOHCTPYKTHBHOE
HCIIONIHEHHE B 3aBHCHMOCTH OT Ha3HaYeHUS YCHJAUTeNd H
€ro 3KCIJyaTalHOHHbIX ocoGeHHOCTeH.

[IpenBapHuTenbHbIA YCHAHTENb IOJXKEH BLINOJHATH CJe-
nyiolue QyHKUHH:

1. CornacoBaHue BBIXOAHLIX CONPOTHBJIEHHH H YpOBHe#l
HCTOYHHKA CHTHAJIOB C BXOJAHBIM CONPOTHBJEHHEM H YpOB-
HAMH [1pelBapHTENbHOIO YCHIHTES.

2. Koppekuuio 4acTOTHOH XapaKTepHCTHKH HCTOYHHKA
CHTHAJIOB.

3. PerynnpoBaHue rpoMKOCTH, H TeMOpa.

4. YcuJaenue CHTHaJ0B 3BYKOBOH 4aCTOTHL.

CornacHo 6J10K-cXeMe KO BXOAY NpelBapHTeNbHOrO yCH-
JHMTENS MOTYT NOAKJIIOYaTbCA MMKPOGMOH, MarduTodoHHasA
roJloBKa, MarHUTHBIA HJHM Nbe30KepaMHYECKHH 3BYKOCHHMa-
TeNb, JHHEHHbIA BBIXOJ MAarHuTodoHa H T. A. DTH HCTOYU-
HUKM XapaKTepH3yloTCH Pa3/IHYHbIMH BHIXOJHBIMH YPOBHSAMH
¥ CONPOTHBJEHUSIMH. MHHHMAa/NbHBIMH YPOBHSIMH BbIXOZHBIX
curdanos (0,1—5 m8) OT/IHYAIOTCA MarHMTHHIE TOJIOBKH H
MHKPOGOHbl. [/ 3/MeKTPOMarHUTHHIX M IIb€30KepaMHyes
CKMX 3BYKOCHHMATeJeH npuemjeMa YyBCTBHTENbHOCTb yeH-
JuTteas mo sxoay 25—100 xs.

K coxaneHuio, OOJBIIHHCTBO HCTOYHHKOB 3BYKOBLIX
CHTHAJIOB PacCYHTaHO AJsi paboThl C JIaMIIOBLIMH CXeMaMHu
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H OTIMYAETCSl BLICOKMM BHYTPEHHHM CONpPOTHBJIEHHEM
0,25—1,0 Mos, uto 3acraBiseT NpPHHHMaTb ClielHaJ/ibHbie
Mephl ANf COrJacoBaHHA C HH3KOOMHBIM BXOAOM TPaH3H-
CTOPHOIO YCHJIHTENS.

Kospduunent ycuiaeHHs 10 HanpsxKeHHIO B TpaH3M-
CTOPHBIX NpeNBapUTEJbHbIX YCHJIHTENAX OTHOCHTEJBHO He-
BeJIMK, TaK KaK YyBCTBHTEJbHOCTb MOIIHHIX OKOHEYHBIX
ycuauTesed Ha TpaH3ucropax cocraBaster 200—500 ms.
Yacro npexpapHTe/bHble YCHIHTENH KOHCTPYHPYIOT C HEKo-
TOPHIM 3anacoM NO YCHJIEHHIO, YTO obGecneyHBaeT Ha Bhi-
xone 1o 2—3 8 3pdeKTHBHOrO HaNpPAXKEHUA NpH BeCbMa
Manbix HcKaxeHHsax nopsinka 0,2—0,3%.

C uesblo yMeHbIIEHHS Napa3uTHLIX CBfA3ed MO LensAM
NUTaHHA, a TaKXKe C LeJbI0 YMEHbIUIEHHS YDOBHA IIyMOB
(pona), npepBapHTeNbHble KAaCKalbl YCHJIHTENS MUTAOTCA
OT OTAEJBHOr0, KaK NPaBuiio, CTaGUIH3HPOBAHHOIO BLIIPS-
MHTeJA,

Boixonnbie Kackaabl NPeABaPUTENbHLIX YCHAUTeJed

OGbiyHble TPaH3MCTOPHBIE KacKajbl 00Jafal0T CpaBHH-
TEAbHO HH3KHM BXOJHBIM CONPOTHBJeHHeM. Bkaiouenue BH-
COKOOMHOTO HCTOYHHKA CHTHa/loB B 6a30BYIO LeNb TPaH3H-
CTOpa MOXKET NPHBECTH K MOABJEHHIO 3HAYMTENbHBIX HCKa-
JKEHMA M yXYIUIEHHIO YaCTOTHOH XapaKTePHCTHUKH, NOSTOMY
HEOGXO0[MMO TPHHATb Mephbl 1JIf COIJacoBaHHA C HH3KOOM-
HbIM BXOJOM YCHJIMTEJS.

B kauectBe mnpocrefiied MepH HCIOJb3YEeTCH OTHOCH-
TeJbHO GOJIBLIOE CONMPOTHBJEHHE, YCTaHOBJIEHHOE IOC/elo-
BaTeJbHO C BXOZOM TPaH3HCTOpa, KaK 3TO CHeJaHO B pa-
nuone «dpup-M». Ha puc. 2 nokasana npHHUHNHAnbnasd
cxema BXoZa pafHoibl «Ddup-M» ¢ BbICOKOOMHBIM cOrJia-
CylOlMM jenuTeNeM Ha pe3ucropax Ry M Rz OcnaGaenue
BXOZHOTO CHIHaJla KOMIEHCHPYEeTCSl YBeJHYeHHeM 4YHc/a
YCHJHTEJbHBIX KackaloB, YTO INPHBOMMT K BO3pacTaHHIO
myMoB. Takolt cmoco6 cOrnacoBaHHs HENpUEMJEM ALJs Bbl-
COKOKAYeCTBEHHBIX 3BYKOYCHJIHTENbHBIX YCTaHOBOK.

Bosee nenecoo6pa3Ho HCIOJb30BATh HAa BXOJe MpeABa-
PHTEJBHOTO yCHJHTENs Kackaj, co6paHHbIA mo cxeme ¢ o6-
ILMM KOJJIEKTOPOM — 3MHTTEPHBIl MOBTOPUTENb, KOTOPbIA
HE JaeT YCWIeHHs [0 HaNpsAXeHHIO, HO [0 CPaBHEHHIO
¢ APYTHMH CXeMaMM OTJIHYaeTcsi 6OJIbUIMM BXOAHHIM CONpoO-
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THBJAeHUeM. CielyeT MOMHUTb, YTO COMPOTHBJEHHE KOJJIEK-
TODHOTO MEepexojia ry Hak/JajablBaeT NPHHIMIMAJNBHOE Orpa-
HHYEHHe Ha BEJHYHHY BXOJHOrO CONpOTHBJACHHA Ry, MakK-
CHMaJibHOe 3Ha4YeHHe KOTOPOro He MOXET TPEBBICUTb
Rnx<r K

Tak Kak ry Y MaJOMOLIHBIX TPaH3UCTOPUB OOBIYHO 6O-
aee 1 Mom, To BmoMle peanbHO BXOANOE CONPOTHUBJEHHE
3MHUTTEpPHOTO MOBTO-
pHTeas MoxeTr ObiTh
nopsiaka 500—600
KOM.

[locnenoBarenbHo
pPaccMOTpMM H mpo-
aHaNU3NPYEM CXEMB
SMUTTEPHLIX NOBTOPH-
Tesiefi, NpUBEeIEHHBIX
Ha pHc. 3.

OMUTTEpHBIt TO-

BTOPHTEJb Ha pHC.3,a
Puc. 2. Tlpunuunuanbias cxema BXOA- HMeeT THIOBYIO CXe-

HOW Ll paiuosbl «dup M» My CMElleHHA, npen-

crapasiiomylo  coGoit
BHCOKOOMHBIH NeNHTeJb Ha pesucropax R; u R,.
Bxonnoe conporuB/eHHe noBTOpHTeNs R, B 3aBMCHMOCTH
oT B Tpansucropa (mpu paboTe Ha Kackal C BXOIHHIM CO-
npotusjesneMm R’, =50 kom) Jaexur B npexenax 200—
220 xon. Kosdduunent HectaGUIbHOCTH Kackaga S=4—b5.

Bapuaut nosTtopurens Ha puc. 3,6 oTaM4YaeTcs TeM,
YTO HaNpsAXKEHHe CMEIlEeHHS (PHKCHPYETC HH3KOOMHBI M
peaunteneM Ry, R, H nogaercad B 6asy TpaH3uCTOpa ue-
pe3 BhICOKOOMHBIH pesucTop Re. Ero BxomHoe conpoTHsie-
EHe M Ko3(p¢uuUHEeHT HecTaGHJIBHOCTH OyIyT paBHBI COOT-
BeTCTBEHHO R ;,=220—300 xkom; S=19 npu conporuBieHHH
Harpy3ku 20—25 xox.

B smurTepHOM noBTOpHTENE, NPHBEJEHHOM Ha pHC. 3,86,
pesucTop R; NOAKNIOYEH HENMOCPEACTBEHHO K 3MHTTEPHOMY
BLIBOAY TpaH3ucropa. Tak KakK NOTEeHLHaJ 3IMHTTEpPa <«Mo-
BTOpAET» HanpsiXKeHHe Ha Ga3e TpaH3HCTOpa, IIYHTHPYIO-
mee geficrBue pesucropa R, mano. Ero peiictsylomee 3Ha-
yenue Oyner npuGaH3uTenbHO paBHO R, = 0,8 BR,. Benea-
CTBUE TOro, YTO Pe3HCTOp R; BKJIOYEH HeNnocpeJCcTBEHHO
B 3MHTTEp, TeMnepaTypHas CTaOMJIBHOCTb Kackaja OYeHb
Mana,
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Bapuaut nosroputens Ha puc. 3,2 cosmemaer B ceGe
JOCTOHHCTBA CXeM, IPUBEIEHHbIX Ha pHuc. 3,6 u 8. Cmelle-
HHe IO NOCTOSHHOMY TOKY He OTJIM4aeTCsl OT BapHaHTa 3, 0.
Ilo pmepemennoit cocraBasiollell pesuctop R uepes KoH-
Jeucarop C; nomkmouen K 3SMHTTepy. [Jisi CHrHaNOB 3BYKO-
BOJi 43aCTOTH €ro JAefcCTByiollee 3HaueHHe OYAET HACTONBKO
BeJIMKO, YTO MOXHO mpeHeOpeub BeJHYHHOH Rg npu mnog-
CUeTe BXOJHOTO CONpOTHBJIEHMS Kackaga. Cxema orau-

1,14166 T,n422 1,015
—o ? o
~208 R,
82x
s

00x

X - 168

)]

Puc, 3, a, 6, 8, e. Bo3aMoxHble BapHaHTBl BXOAHBIX 3MHTTEPHBIX
NOBTOpHTENER

yaeTcs GOJbIIMM BXOZHHIM CONpOTHBJeHUEM R,,=500 xom
U Xopoluefi TeMnepaTypHoi crabuiabHOCTbIO S=4,5—5 npu
Harpy3ske R’ gy =20—27 kom.

TpaHnsuctoprl, Hcnonb3yeMble B CxeMe € OGIIMM KOJIIEK-
TOpOM, HOJKHBl HMETb Manylo BeJuuyuHy [y, He NpeBH-
maiomyio 0,5—1 mka npu HanpsxKeHHMH Ha KOJJIEKTOpe
10 6. IlosToMy nJOCKOCTHbIE MaJIOMOLIHBlE FepMaHHEBbie
tpansucropsl tuna I113—I116 u ppyrue cnenyer orGupath
no Iy, ¢ NOMOIIBIO YYBCTBHTEJNBHOrO MHKpPOaMmepMeTpa.
Onnako sydime Hcnoab3oBath AHGGY3HOHHLIE TPaH3HCTOPHI
tuna [1416A—I1416B, 1402 u T. K., OTAHYAIOLIHECS MaJIOf
BeNHYHHOH [y,. DTO NO3BOJAET HCKIIOYHTb pa3GpaKkoBKY
TPaH3UCTCPOB, TeM GoJsiee, 4TO HHPGY3HOHHBIE TPAH3UCTOPHI
OTJIMYAIOTCA MEHbLUIMMH LIyMaMH, YeM IJIOCKOCTHEIE,

Peryastopnl remGpa

Kak ¥ B /1aMNOBBLIX CXeMax, peryJasatopel Tembpa mno
NPHHUMNY AeACTBHA MOXKHO pasleJHTb Ha TPHU OCHOBHBIX
BHJA: pPErynfToOpbl Ha 4YaCTOTHO-3aBHCHMbIX JEJIMTENsX
(I Tuna), peryaaTopbl, HCNOJb3YIOUHE YaCTOTHO-3aBUCH-
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Myl0 oTpuuatenbHyio ob6patHyio cBasb (II Ttuma), m pery-
ASITOPBl CMEIMIAHHOI'O THIA, HCHOJb3YIOIHE KaK YacCTOTHO-
3aBHCHMblE IeJIMTeNH, TaK H YaCTOTHO-3aBHCHMYIO OTpHLaA-
TeJIbHYI0 06paTHYIO CBSI3b OJHOBPEMEHHO.

IIpu KoHCTpyHpOBaHMH TpefBapHUTENbHBIX YycuauTesed
C peryastopaMu TemMGpa HONXKHO YYMTHIBATbCS H3MEHEHHE
Harpy30yHbLIX MapaMeTPOB TPAaH3HUCTOPHBIX KacKajoB. TO
o0bfACHSieTCA TeM, YTO Npeleibl PperyjaHpoBanusi TemGpa

24
478  Puc. 4. Cxema
) YacTOTHO - 38BH-
cuMoro  peryas-
Topa Temépa

B GOJILIIMHCTBE cJayyaeB cocrasnsior 15—20 66, uro coor-
BETCTBYET HM3MEHEHHIO Harpy3o4YHbIX XapaKTepHCTHK TpaH-
3ucropa npubansutenpuo B 10 pas.

Kackap ycuaurtens, paGoTaiomiuii Ha peryJasrop, AoJ-
KeH HMeTb MaJioe BbIXOJHOe compoTHBieHHe, Jlas Toro,
yToGbl H3MEHEHHS Harpy3kH, KOTOPYIO NpeACTaBJISiET pery-
asTop TeM6pa, He OKAa3blBaJH CYILECTBEHHOrO B/USHHA Ha
pa6oTy YCHJHTEJs,, €ro BHIXOMHOE CONPOTHBJIEHHE HOJMKHO
6biTb B 3—10 pa3 MmeHbile, YeM MHHHMMAa/JbHOE 3HAaYeHHe
NOMHOTO CONpPOTHBJIEHHA PeryasTopa.

BxonHoe conpoTuBieHHe NOCJaeRyIOIlero Kackaja IUyH-
THPYET YacCTOTHO-3aBHCHMble LeNMH peryasropa Tem6pa, mo-
CTPOEHHOTO0 KA YacCTOTHO-3aBHCHMbIX NEJHTEJNAX Hampsxe-
Huf. EclH BXOHOEe CONMPOTHBJIEHHE MaJio, TO YMEHbIIAITCH
npefesb! peryJupoBaHus H ko3 duuneHt neperaun. Yrobul
ocnaGuTb 3TO BO3JEACTBHE, BXOJHOE CONMPOTHBJEHHE MocJe-
Ayloulero Kackaja Ao/KHO ObiTh B 2—5 pa3 Gosbuie Besii-
YHHBI CONPOTHBJIEHHS NEepPEMEHHOTO Pe3HCTOopa.

Tax Kax TpaH3HCTOpHble YCHJHTeJbHble Kackaibl OTJH-
YaloTCA HEBLICOKHM BXOJHBIM CONMpPOTHBJIEHHEM, TO 3TO ©06-
CTOATEJABLCTBO YaCTO HCHOJB3YeTCs B perynasropax tem6pa,
AOCTPOEHHBIX Ha YaCTOTHO-3aBHCHMLIX JEJHTENsX TOKa
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(wynrax). Torza BxoaHOe CONPOTHEJNEHHe NOCAeLYIOLIEro
Kackajia MoxeT ObITb MaJbliM.

Ha puc. 4 nokasaHa cxema perysiatopa, B KOTOPOM pe-
IyJMpoBKa TeMOpa OCYLIECTBIAETCH € NOMOUIBIO YaCTOTHO-
3aBHCHMbIX Jeutenelt Toka. (Cxema peryasiTopa -Ipeajo-
xkeHa pagpnomobuTenem II. Kysuneim). PeryaupoBanne
HU3KHX YaCTOT TPOM3BONMTCH INEPeMEHHBIM pe3HCTOPOM
Rz, BBICOKHX 4acCTOT — pe3uctopoM Rgs. Bepxuemy mo

rmses  punses Rezie LM RMI0
ARz0 [)R21
’ Bbixod
Crg 1082158 !
h i
-+ n_a Sbéxa.i
Cyy2505i58
gl ¢
2 +£y

(71000126

Puc. 5. Cxema peryastopa TemMGpa ¢ yaCTOTHO-3aBHCHMOH 0Gpa1HOA
CBSA3bIO

cxeMe MO0JIOXKEHHIO JIBHXKKOB NepEMEeHHBIX Pe3HCTOPOB COOT-
BETCTBYEeT NOJABEM XapPaKTePHCTHKH Ha KpalHHHX 4YacToTax,
HIXKHEMY I0JIOXKEHHIO — 3aBaJjl XapaKTePUCTHKY.

Peryasitop Tem6pa, HCNOJAb3YIOWMA YaCTOTHO-3aBUCH-
MYIO OTpHIATeJbHYI0 O6paTHYIO CBf3b, NIOKa3aH Ha PHC. .
Ienb perynaropa TemGpa NOAKNI0Y9AeTCH K BLIXOAY IMHT-
TepHOro nosroputens T, Haupsixkenne yacTOTHO-3aBHCH-
MO OTpHLATE/NbHOH OOpaTHOM CBA3M CHUMAeTCHs € IMHT-
Tepa NOC/IENHEro TPAaH3HCTOpa. Perynupopanne HA3KHX Y-
CTOT NPOH3BOAHUTCH IE€pPEMEHHbIM PEeSHCTOPOM R)g, BEPXHHX
YacTOT — MepeMeHHbIM Pe3HCTOPOM R4 € OTBOJOM OT cepe-
mupbl. Ilpenennt peryaupoBanus Ttembpa—20 06. Hean-
HeflHBle HMCKa)KEHMsl Ha BHIXOJE INpelBapPHTE/]BHOTO YCHJMH-
teass Be npesblwator 0,3% npu 2 8 3¢p¢exTHBHOrO 3HaYe-
HH5l BBIXCRHOTO CHIHana.

HuTtepecuoi 0cOGEHHOCTbIO BXOAHLIX KackaJoB npea-
YCHJIHTEJIA fBJAETCA I[OCJAefOBaTeJ]bHOE BKIIOYEHHE SMHT-
TePHHIX NOBTOPHTEJIeH, YTO yBeJHYHBAET CTaGHIbHOCTb Kac-
KaJOB NO IOCTOAHHOMY TOKy. B 3THX kackajax MOXHO
Henoab3oBath Auddysuonnble Tpansucropm [1401, I1416
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¢ Koapdunuentom ycunenus 20—50. O6wuit koapuunenT
YCHJIEHH TNIpeJIBapUTENbHOrO YCHJMTEN HEBEIHK H onpe-
JieNfieTcd B OCHOBHOM IOCJEIHHM KaCKaloM.
CxeMa KOMGMHHDOBaHHOTO peryasropa TemGpa HpHBes
IeHa Ha puc. 6, a ero yaCToTHasi XapaKTePHCTHKa Ha pHC. 7.
Ecau aBuxku peryastopoB Temb6pa R; U Ry Haxomsrcs
B BEDXHEM IO CXeMe MOJOMKEHWH, TO OCHalisfloTcH Kak
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Puc. 6 Cxema komGuHH- Puc. 7. YactoThas XapakTepHCTHKA
POBAHHOTO  peryJsaTopa  KOMOHMHHPOBAHUOrO peryaatopa Tem6pa
Tembpa

HHXKHHe, TaK H BEepPXHHe 3BYKOBbleé YacCTOTH (BCJEJACTBHE
IIYHTHPOBAHUA KOJIEKTOpPHOA Harpysku). I[IpH HHXHeM
NOJOXKEHHH JBHXKKOB OCYILECTBJASETCH MOABEM KpaHHHX
YacToT, TaK KaK yMeHbliaeTcs rJyGHHAa OTpHuaTeJbHOH 00-
PaTHOH CBfA3H IO TOKY.

B kauecrBe apoccesnsi Ly MOXHO MCNOJb30BaTh NepBHY-
Hyl0 OGMOTKY BBIXOAHOro TpaHchopmaropa (HMeroLlerocs
B pojaxe) OT Jilo60ro KapMaHHOrO NpHEMHHKa.

CpaBHHBasg cxeMbl Bblle M[PHBEJEHHBIX pPeEryJasaTopos
teMOpa, MOXHO OTRAaTb NpEANOYTEHHEe peryJsaTopam,
HCNOJIb3YIOLIHM YaCTOTHO-3aBHCHMYIO OTpHIATEeJbHYIO 00-
paTHyIO CBf3b, TaK KaK OHH XapaKTePH3YIOTCH MEHbUIHMH
HEJIMHEAHbIMH HCKaXKeHHSIMH IO CPaBHEHMIO C peryJjsaTo-
pamu I Tuna,

Peryasitopsl rpoMKOCTH

PerynnpoBaHHe T'DOMKOCTH MOXeT OblThb OCYIIECTBJEHO
B JIO6OM H3 KacKafioB NpeABapHTE]bHOro ycHjaureas. Ilpu
YCTaHOBKE DEryJ/isiTopoB IPOMKOCTH MEXIy KacKajaMH HiH
Ha BHIXOJE MPEABapPHTENbHOrO YCHJHTENA CJedyeT HCNOJb-
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30BaTh HH3KOOMHBbIE NepeMeHHble pe3HCTOphl (CM. pHC. 3,8
H 4), Perynaropnl Ha BXxoJe NpexyCHAMTENS HOMKHE HMEThb
BBICOKOE CONpPOTHBJEHHE (CM. pHC. 5).

HHorpa wucnoabsyercs Takoe BKJIOYEHHE PeryJsiTopa
TPOMKOCTH, KaK 3TO NOKa3aHO Ha pHC. 2. Dra cxeMa He-
yHauHa, TaK KaK IO Mepe yMeHbIIeHHS TPOMKOCTH YBEJH-
YHBAIOTCA MCKaXKeHHA Ha HH3KHX yaCTOTax.

YunThiBas 0COGEHHOCTH YeJIOBEYECKOTO ClyXa, B BHICO-
KOKAaUYeCTBEHHBIX YCHJHTEJSX HH3KOH UYacTOTHl pEKOMEH-

Bxod
Rytx
Bxod

bz

Puc. 8. Cxema KOMOCHCHDPO- Puc. 9. Tunosasa cxema
BaHHOLO perynsiTopa rpoMKO= KOMIIEHCHPOBaHHOI'O pe-
cTH FyasTopa IPOMKOCTH

AyeTcsl  HCIOJb30BaTb KOMMEHCHPOBAHHLIE PeryJisiTopH
rpoMkoct. Ilpu 3aToM, Kak mpaBusI0, KOMIeHCauus OCylie-
CTBJISIETCS1 TOJILKO B 06J1aCTH HHU3KHX YacTOT.

Ecnu npuHATH ypoBeHb rpoMKocTH 3Byka 80 06 3a
MaKCHMaJibHBIfl (TPOMKOCTb OpKecTpa),a ypoBeHb 40 06 —
3a MHMHHMaJbHBIE (ypoBeHb Ha 15—20 06 mnpeBbimalomui
LIyMbl JXHJIOFO TOMeNleHHsi), TO KOMIEHCAaUusi IPOMKOCTH
Ha yactore 30 ey mo/mKHa cocTaBasATb okoJo 30 6. Takyio
KOMIEHCAlUI0O HEBO3MOXKHO OCYIIeCTBHTb C NMOMOILBIO pery-
Jastopa TeMOpa, npefiesbl PeryJHPOBKH KOTOPOro He mpe-
BoimaloT 20 d6.

IToaHyl0 KOMMEHCAUMIO MOXHO OCYLIECTBHTb IPU IO-
MOLIM pery/aaTopa IPOMKOCTH, NOKa3aHHOro Ha pHc. 8.
dta cxema npeacTaBaseT CoO0OH JBYXCTYNEHYaThIi 4acTOT-
HO-3aBHCHMBbIH Jenutenb. CTeneHb NOAbEMa HH3KHX 4acCTOT
cocraBnger 30 d6 Ha ypoBHe rpomkoctH 40 d6. Hcrounuk
3ByKa JOJKeH HMeTb BbIXOJAHOe conpoTuBienHe. 100—
200 om, Harpyska Ao/KHa ObITb BLICOKOOMHAas — He MeHee
200 xom,
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Ecnu BXomHoe conpoTupieHHe MPeABapUTENLHOrO YCH-
JUTENs] JOCTAaTOYHO BeJHMKo H cocramisier 450—600 xox,
MOXHO HCIOJIb30BAaTh THIOBYIO CXeMYy KOMIIEHCHPOBaHHOTO
perynsitopa rpoOMKOCTH, NpHUBELEHHYIO Ha pHc. 9.

Ycuautenb HanpsiKeHus

B npeaBapuTeNbHLIX YCHAMTeNX, B OCHOBHOM, MoJy-
UMM TIpHMeHeHHne Kackaabl, coOpaHHble MO CXeMe ¢ OOIIMM
smurTepoMm. [Ipeanaraiorcss nse cxeMBsl npelBapHTENbHbIX
yCHaMTENeH, NMpeJHa3HAUYCHHBIX [J1 BbICOKOKaYeCTBEHHBIX
YCTaHOBOK 3BYKOBOCIpOM3BeJeHHS.

Iepsuifi kKackany oGoux ycunurened (puc. 10 u 11) co-
6paH mo cxeMe ¢ OOLIHM KOJUIEKTOPOM H XapaKTepU3VeTCs
BHICOKHM BXOAHLIM CONPOTHBJEHHEM, KOTOpPOE HO3BOJsAET
NOJAKJA0YATh KO BXOAY YCHNIHTeNSi NMbe30KepaMHYECKHH 3BY-
KOCHMMAaTeJb, BbIXOA JIAMNOBOTO AETEKTOpa M JIHHEAHHIA
BbIXOA MarHuTodona. Bropoli kackam co6paH mo cxeme
¢ o6mumM smutTepoM. anbbaHuueckast CBI3b MeXIy mep-
BbIM H BTODHIM KacKaJaMH YCHJIMTE]sl yJyyllaeT 4acroT-
HYI0 XapakTepUCTHKY H ynpoutaer cxeMy. Tpernii u gerBep-
THIi KacKaibl HAEHTHYHBI JBYM I@epBBIM, HO OT/IHYAIOTCA
OT HUX KO3((HULHEeHTOM YCHJeHHS. YCHJeHHe KacKaja Ha
TpaH3ucrope [y pPaBHO 3, yCHJIeHME OKOHEYHOH CTyNeHH —
15—20.

B ofonx BapuaHTax npeXBapHTENEHOrO YCHJIHTEeNS Ha
peryastop TemMGpa paboTaer Kackajg C HH3KOOMHBIM BHIXO-
HOM, a BXOJ CJEeAYIOILero Kackaja — BbICOKOOMHbIM.

Peryasatop TemGpa, mokasaHHbii Ha puc. 10, mocrpoen
Ha YaCTOTHO-3aBHCHMBIX HenuTeasiXx HanpskeHusa. C no-
MOLIBIO NEepPEMEHHOro pesucropa R,y ocyuiecTBagercss pery-
JHpPOBaHHE XapaKTEPHCTHKM B 06JIaCTH BEPXHHX YacToOT.
B BepxHeM N0 cXeMe MOJIOXXKEHHH [IBHXKKAa T€PEMEHHOro
pe3ucTopa NpPOHU3BOAHTCA NMOABEM XapaKTePHCTHKH B o6Jja-
CTH BE€PXHHUX YacTOT, B HHMIKHEM MOJOXKEHHH — 3aBaJ
XapaKTepPHCTHKH.

C noMoubl0 MNepeMeHHOrO0 pe3ucTopa Rz peryJjupyior
XapaKTEepHCTHKY B 06GJaCTH HH3KWX 3BYKOBHIX YacToT.
B BepxHeM MO cxeMe MOJIOXKEHHH JBHIKKA De3HCTOpa Npo-
HCXOIHT TMOAbEM -YaCTOTHOM XapaKTePHUCTHKH, B HH)KHEM
NOJNOXKEHHH — 3aBaJL.

C uenbio ymeHblIeHHA YpobH ¢GOHa M pasBA3KH O
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UenH NMTAHHA B MpPEeAYCHJHTENEe HCHONb30BaH OYeHb INpo-
cToi crabuiu3aTop HalpsKeHUs Ha TpaH3ucrope Ts M cra-
ounutponax My, [ Ilpn u3MeHEHHAX NHTAIOLIEr0 Hamps-
xenust ot 20 no 30 6 HanpsKeHMe Ha 3IMHTTepe TpPaH3H-
cropa Ts npakTHYECKH OCTaeTCsh HEH3MEHHBIM.
[Tapamerpeycuaurtens (puc. 10).
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Puc. 10. Cxema nepBoro BapHaHTa YCHAHTE.S

[Torpe6nsieMbli TOK cocraBaser 7,5 ma. Hanpsixkenue
nuranud — 25 6+2 6. KosdpHuileHT yCHaeHHs Ha dYacToTe
1 Key pasen 5 (mpn R,=10 xom). Bxoasoe conporusieHue
ycuantens cocrabaser 470 xosm. UyBCTBUTENBHOCTb IO
Bxoay — 50 ms. MakcumanbHoe 3¢ deKTHBIOE 3HAYEHHE BHI-
XOJHOro curHajna —2 8. KospduuueHT HeNHHEAHLIX HCKa-
xeHudt cocrapasier 0,5%. INpegesnb perynupoBaHusi 4acToT-
HOM XapaKTepUCTHKH — 16 CO. YpoBeHb WIyMOB—55 00.
HepaBHoMepHOCTb YaCTOTHON XapaKTEePHCTHKH B JAHanasoie
yactot ot 20 mo 50000 ey cocraBasier 2,5 06, B fuanasoHe
yacrot ot 20—20000 ey — 0,5 d6.

Peryaatop rtem6Gpa, npeiacraBieHsuii na puc. 11, Bh-
TMOJIHEH C MCIOJNb3CBaHHEM YaCTOTHO-3aBHCHMOH OTpHUa-
TeJIbHOH 0OpaTHOR CBsI3H, KOTOpasi CHHMaerc C KOJIIeK-
tTopa T4, M Yepe3 lenu perynuporanus nonaercd B 6asy
SMHTTEPHOTO NMOBTOPHUTeJS Ha Tpakr3ucrope 7Ts.

PerynauposaHue BBICOKHX YacTOT OCYILeCInjsieTcsl mepe-
MEHNHBLIM Pe3HCTOPOM Ry, HH3WMX YaCTOT — PE3LCTOPOM
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Ry, B ofoux ciayuadx npH JieBoM IO CXeMe MOJOXEHHH
IBHKKA NepPeMEeHHBIX Pe3HCTopoB R M R4 06ecneunBaercs
NOABEM YaCTOTHOH XapaKTePUCTHKH Ha BLICOKHX M HH3KHX
yacroTaX. IIpH mpaBOM mO/IOXKEHHH ABHXKKOB 4acTOTHO-3a-
BHCHMAs OTpHIlaTeJbHasd oGpaTHasi CBA3b MaKCHMaJbHa,
IPOMCXOJNT 3aBajl XapaKTePUCTHKH IO KpasM AHaNasoHa.
ITapamerpwo ycuaureas (puc. 11),
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Puc, 11, Cxema BTOpOro BapHaHTa YCHJHTENS

Kosaddunuent ycuiaeHus npd Harpyske Ha BhiXoje
8,2 xom pasen 3. KoadhduuHeHT HENMHEHHBIX HMCKa*KeHHR
cocrasasger 0,2%. MakcuManbHoe 3(¢deKTHBHOe 3HayeHHe
BbIXOAHOro curHajga—2,5 6. Ocra/bHble MapaMeTpbl TaKHe
2Ke, KaK H Y NpeablayILero YCHIHTeNs.

KoHCTpyKuMs, MOHTaX H HaJaXXMBaHHe
NpeBapUTEJbHOr0 YCHANTENS

Kopnyc ycuaurens (puc. 12) — MeTaJlINYeCKHH, BHI-
nosHeH M3 J10060ro JIMCTOBOrO MeTasja ToJaUKuHON 0,5—
1 mm, Ero pasmepnt 90X 175X 50 mm.

DNeKTPHYECKHH MOHTaX YCHJHTENs NPOU3BOAMTCH Ha
nJjare M3 TEKCTOJIHTa HJH reTHHakca pasMepamu 170X 85X|
X2 mm. Cregyer MMeTb B BHAY, YTO pa3Mepbl IpelyCHJIH-
Tensd MOXHO 3HAYHTEJNbHO YMEHbIUUTb, €CJH HCIOJb30BaTb
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Puc, 13, Montaxuas cieMa MepBOro BapHAaHTA YCHIAUTENS



MajoraGapuTHele AeTanu H Oojlee palMOHAJbHbLIA MOHTaX.
DNeKTPOMOHTaXKHble CXeMbl ABYX BapHAHTOB MpeABaplTesb-
HOTO YCHJIHTEe]sl mpeAcTaBJeHbl Ha puc. 13 u 14. MonTtax
YCHJIUTEeNIT MOXKHO NPOM3BOAMTb KaK Ha NHCTOHaxX, TaK H
Ha IUTHIPbKAX.

Bce pesucropni, 3a HCKJiOYEHHEM INepeMeHHBbIX, THIA
MJIT-0,5. Konpencaropnt Cy, Cp, Cs, Cyo Oymaxcsble MaJfo-
rabaputabie Tuna MBM. Konaescarophl 3JeKTPOIHTHYE-
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Puc. 14. Moniampas cxemMa BIOpOro BapHaHTa YCHJHTeNS

CKHe MOryT ObiThb J11060ro THNA ¢ pabcuMMH HampPSKEHHAMHU
He MeHee VKa3aHHHIX Ha NPHHLHMNHAJIbHOH CXeMe.

KpemuueBsle cTaGMINTPOHB!I MOTYT HPHMEHATHCA H ApPY-
rux THnoB. [Ipu 3ToM cyMMmapHOoe HamnpsikeHiue cTabuausa-
IlMH JO/KHO cocTaBasith 17—19 8. C nesbio ynpoieHHs
YCUAUTENS] MOMHO HCKJIOYHTH CXeMy CTaduIM3auuM H no-
craBuTb pesucrop thna MJIT. Ero BennuuHy Jerko mnof-
CUHTaTb To popmyie:

_ En—18  E,—18
R = =7— = —T=—, (Ko&).

HanaxuBaHue yCHJHTeNs CBOAMTCA K MNpPOBepKe Impa-
BUJIBHOCTH MOHTaXa M peXHMOB TPaH3HCTOPOB B COOTBeT-
CTBHH C BeJIMYHHAMH, YKa3aHHBIMH B CHellHaJIbHBIX CXeMaXx.
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Cpfi3b C OKOHEUHBIM YCHJIHTENIEM OCYILECTBJIAETCS Tpex-
[IDOBOJHBIM 3KPaHHPOBAaHHLIM Kabesiem AJUHOH Ho 4—6 A,
6J1aro,uapa 4eMy NpeABapHUTEJbHLIA YCHJHTENb MOXKHO HC-
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f0/b30BaTh AJASl JNHCTAHLUHOHHOIO YyrpaBJ/ieHus paéoTou
Bceft BByKOBOCﬂI)OIrlSBOIU’LU,eH YCTAHOBKH.
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5 1A \ [ Puc. 16. YactotHas xa-
B2 ] PAKTEPHCTHKA BTOPOIo Ba-
12 z20 7[73 1T 10T 201 f,ZII pHaHTa ycunuTens

YactoTHble XapaKTepPHCTHKH yCHAMTejell ¢ peryasro-
paMH TeMOpOB HMelOT BHA, NMpCACTaBJAeHHBI Ha PHC. 16 k
16 cooTpeTcTBEHHO.

[NOBBIIEHHWE HAJE)XXHOCTH BJIOKA
CTPOYHOM PA3BEPTKU

E. Muxadaos

PaccmorpeM TpH cmocofa MOBBbIUEHHA HAaZEeXKHOCTH
6/10Ka CTPOYHOH pPa3BEPTKH.

K nepBoMmy croco0y OTHOCATCA MepONDHUATHS, HE Tpe-
6yioule MnepeneskH BLIXOAHOTO CTPOYHOro aBTOTpaHchop-
MaTopa U OTKJ/OHAIOUIeH CHCTeMBI.



Ko BTOpOMY cmocoOy npuHaji/iexat MepONpHSATHHA, Ha-
npaBJieHHble Ha o6JieryeHHe TelJIOBOrO PeXHMa paaHoJaMIl
H y3710B 6J10Ka CTPOYHOH pa3BepTKH.

K Tpetbemy cnocoGy OTHOCATCS MepONpHATHSA, CBA3aH-
Hble C HM3MeHeHHeM KOHCTPYKUMHM NapaMeTpoB KaTylllekK H
MarsuTHHIX cBoHCcTB cepieunukoB TBC u  oTknoHswomed
CHCTeMHl.

Pezynupobra
pasmepa ng

20pu3ohmany
HQ 4 n0N0MERUS

Puc. 1. BrxoaHoft Kackan CTPOYHOH pa3BepTKE

PaccMoTpiM Gojiee MOZPoGHO HEKOTCpble H3 3THX CHO-
co6oB.

[TpuMeHeHHe aHOJHO-3KPAHHOH peryJMpoOBKM pasMepa
no CTpokaM obecleunBaeT 3HAYHTENbHOE OOJerdyeHue 3Jjek-
TPUYECKOr0 M TeMNepaTypHOro pPeXHMOB BBIXOJHOTO Kac-
Kaja CTPOYHOH pa3BepTKH. '

HauGosee palMOHAAbHBIM CHOCOGOM  pery/jHpoBaHus
pasMepa IO TOPU3OHTANHM C TOYKH 3DeHHs NOBbILIEHHS Ha-
JIeXXHOCTH paboThl 3JleMeHTOB BBIXOJHOro Kackaja CTpoy-
HOM pa3BepPTKH fBJSETCA H3MeHeHHe HaNpsiXKeHHs B aHOL-
Ho-3KpanHO#A uenu Jamnbr 6I113C, a crenoparenbHo — H3-
MeHeHHe BeJHUHHBI CONPOTHBJEHHS 3TOM HEMH.

V3aMeHeHHe BeJHYHHBI CONPOTHBJEHHA AHOAHO-3KPaHHOHA



LeNH BO3MOXHO NPOH3BOAUTb JHOO IEpPeMEHHBIM NPOBOJIOY-
HBIM Pe3HCTOpOM, JHGO CTyNMeHYaTo, NyTeM HCIOJb30BaHHS
nepekJioyartesas Auana3onHoro tuna. IlepBeii U3 3THX cno-
co60B HEJOCTaTOYHO HajexeH, TaK Kak 00MOTKa pesncTopa
MOXeT o6ropaTb, a BTOpPOH CHOCOG SKOHOMHYECKH MeHee
Borofied. ITostomy B yHudunupoBaHHoM TeseBH3ope «Pe-
KopA-64» u3MeHeHHe BeJIMYHHBI CONMPOTHBJEHHS B aHOJHO-
3KpaHHOH uenH ObLI0 NpeAJsoOXKeHO OCYWECTBJAATb C Mo-
MOIIbIO KOJIOJKH, aHAJIOTHYHOH KOJIOJKE MEepeKJIOYeHHsl Ha-
npsikenus cetu (puc. 1).

v

IMpu  oGcrepoBaHHH  BHICOKOBOJBTHBIX  KEHOTPOHOR
1T B pane TeneBH30pOB B mpolecce HX 3KCIIyaTauuu
B TeYeHHE OMHOro-ABYX JeT ObIJIO 3aMeyeHO, YTO y HHUTeM
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Puc. 2. 3aBoackoe sbinonHeHHe jamnosoit naveaun B TBC (a); npemaa-
raeMoe BLHIMOJHeHHe JaMmnoBoll nadead B TBC (Hannune AONOJHHTE/b-
HOro conporusiexus Rg) (0)

HaKa/lla KeHOTPOHOB NOCTENEHHO MOABJAETCT XapaKTepHbIR
nporu6 ¥ NPH 3TOM 3HAYHTENbHO YMEHBUIACTCH SMHCCHOH-
Has crnocoGHocTh Katofa. OKa3anoch, YTO Y 9THX KEHOTpO-
HOB BeJMYMHA HampsXeHHs HaKaJia, KaK MNpaBuio, Oblna
Bhille jonycTHMOfA. CTaTHCTHUECKHe CBeJEeHHS O KOJHue-
cTBe 0TKa30B KeHoTpoHoB IIII1I1 B TeneBusopax «Pe-
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KopA-12» Takxe nNoATBepXAAIOT 3HAYHTENbHOE BJHSHHE
NpeBbIIeHHsT BEJMYHHB HaNpSXKeHHs HaKaja Ha HX HaJex-
HOCThb. JI/Ifi MOBHILIEHHS HaJEeXHOCTH TeJeBM30opa HeobGXxo-
JHMO CHHMXAaTb HanpsKeHHe HaKaja KeHOTpOHA YCTaHOB-
Ko#i noGaBoyHoro peaucropa.lsisi 3TOro K CyLIECTBYIOLIEMY
no6aBoynomy pesuctopy (3,5 o B TBC-A u 45 osm
B TBC-B) B menu Hakana MoXer GHITh H06GaBjeH AOMOJI-
HUTeJbHbIH pE3UCTOpP CONnpoTHBJIeHueM nopsaxka 0,7 om
B TBC-A B 1,0 o# B TBC-B (pac. 2). D10 compoTusieHHe
R, Bk/IOYaeTcsl MocJefoBaTeNbHO C OCHOBHHIM CONIPOTHBJE-
HueM R;.

Ecnn Hanpsikenne Hakajsa y KeHOTpoHa Gyner Bbllle
HOpMBI, BKIIOYaloT o6a pe3ncropa, eciu oHo He Oyjer mpe-
BHIIATh HOPMaJIbHOTO 3HaueHust Goabuie, yeM Ha 5—10%,
J06aBOYHLIA pe3ncTOp Rg 3aMBIKAIOT NEpPeMbIUKOH.

\AA4

CpaBHHTEeJNbHBII aHA/JH3 CTAaTHCTHYECKHX HaHHBIX MO
otka3aM xeHotpoHoB THna lII11IT u 3L{18IT nokasaa, uto
npoueHT otka3oB Kesorpona IIIIIIT B 2,0—2,5 pasa sbimne,
yem 3L118I1. B ocHoBHOM 3TO 0OBfACHSETCA TeM, 4YTO nep-
BBI M3 HHX MMeeT HHTb NPSIMOTro Hakaja, a BTOPOH — KOC-
BEHHOrO.

Insi 3amensl kKeHoTpoHa I1II11IT ma 3III8IT cnemyer
B TBC-A 006MOTKy Hakalla KeHOTPOHA BBHINOJHATbL U3 ABYX
BHTKOB, BMeCTO OJIHOTO H, KpOMe TCro, He CTaBHTb J00a-
BoyHoro pesucropa, a B TBC-B cnenyer mo6aBounulfi pe-
3HCTOP COXPaHHTh.

vvv

B TeseBM30pax pasHBIX Mojesell TPHMEHSIOTCA pasfui-
Hble CNOCOGHI 3alMTHl JaMIbl BHIXOJHOTO Kackajga CTpOY-
HOM pa3BepTKH OT ee Neperpy3kH IpH OTCYTCTBHH YIpas-
JIFI0LIEero HanpsxeHus.

PaccmorpuM Hekoropele H3 Hux (puc. 3).

XopomHe pe3yJbTaThl JaeT NpUMeHeHHe aBTOMAaTHYe-
CKOTO CMelleHus B KaToje BBIXOXHOH JlaMNbI, OXHAKO 3TOT
cnoco6 oGecneunBaeT HemoJHyw 3amuty (pHc. 3, a). Jlyu-
IHe pe3yJbTaThl MOXHO NOJYYHThb, HCNOJb30BAaB SBJIECHHE
HCYE3HOBEHHSA HaNpAMeHHS <«NOANUTKH» IIPH OTCYTCTBHH
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NHA006pa3noro HampaXKeHHs Ha YNPABJASIOIEA CeTKe BHI-
XOIHO# JlaMnbl CTPOYHOH pasBepTKu (puc. 3 6). droTr cno-
co6 o6GecrieunBaeT NOJIHYIO 3aILUTY, HO o6.aagaer cyumect-
BEHHBIM HEIOCTaTKOM, KOTOPbIH 3aKJI0Yaercs B TOM, 4TO
HeoGXOIMMO HAa/HYHe BHINIPSMHUTeNs C HanpsKeHHeM [o-
panxa 40—60 s.

M, nakonen, ans 3amuTH JaMnNbl BHIXOJHOrO KacKana
CTPOYHOH pPa3BePTKH MOXKHO HCHOJb30BaTb fIBJleHHE CaMo-
BO30YyXXJeHHS B BBHIXOZHOM Kackaje (KOTOpoe MOXeT BO3-
HUKHYTb NPH ONpeje/ieHHbIX YCJIOBHfX) B cjydyae HCYe3HO-
BeHHS NHJI0006pa3HOro HanpsXKeHHS Ha ynpaBastiollled CeTKe
BBIXOAHOM namnel (pHC. 3, 8). DroT cnoco6 obecneyuBaer
HEeMoJIHYIO 3alIUTY U 1o 3 ¢eKTHBHOCTH OJH30K K 3J1€MEeH-
TapHOMy cnoco6y HCNOJb30BAHHSI ABTOMATHYECKOro CMe-
IIeHHS B KaTOAe BbIXOJHOH JIaMIbl.

Hcnonb3oBanue npenoxpaHuTesis, BKJAIOYEHHOTO B IeMNb
KaTofa BLIXOLHOH JiaMIbl M INeperoparoilero MHpu mnepe-
rpy3Ke JiaMIlbl, B CJlyyae HCUe3HOBEHHS MHJI000pa3HOro Ha-
NpsixKeHHs Ha ee yNpaBisiolleli CeTKe He MNOBLILIAET Ha-
AeXHOCTb PaboThbl Kackala, T. K. INIaBKHe NPeloXPaHHUTENH
OCTaBa/JIUCh leJIIMH NPH Neperpyskax H IJIaBHJIHCh BO
BpeMs HopMaJsbHOA paGoThl (puc. 3,2). D10 06BACHAETCH
CyIIeCTBeHHBIM pa30pocoM BeJHYMHBI TOKa mJaBJjeHUs mpe-
JOXpaHHTeJeH, a TakKe pa3bpoCOM-NapaMeTpoB BHIXOAHBIX
CTPOYHBIX JlaMnl (O KaroXHOMY TOKY) H M3MeHeHHeM Ha-
NpsKeHHA NUTaHAS.

Xoporne pesyabTaThl MOXHO HOJY4YHTb, NMPHMEHHMB He-
JIHHeHHOe CONPOTHBJIEHHE — BaPHUCTOD, BKJIOYEHHHIH MeXAay
JKpaHupylomlel CeTKOM H KaTOAOM BBIXOJHONI JlaMIH
(puc. 3,0). dtor cnmoco6 ob6ecneuuBaeT MOJHYIO 3aLIMTY.

[IpuMeneHne (QHUKCHPOBAHHOTO OTPHILATEJBHOIO CMeEllE-
HUA (puC. 3, ) B Nenu ynpaBjsiolled CeTKH BHIXOIHOM
CTPOYHOU Jamnb ofecneuvBaeT HeNmOJIHYIO 3aLIMTY H fiB-
JAeTCS CaMblM pacnpocTpaHeHHLIM B BBHIIYCKAaeMbIX B Ha-
cToslllee BpeMs OTeYeCTBEHHBIX TeJIeBH3HOHHLIX NPHEMHH-
Kax.

[MpumeHeHHe 3alUTHl, BLIIOJHEHHOA Mo JIOGOMY H3
NepeyrcleHHBIX CN0cO60B, NPHUBOIHT K CHHUKEHHIO HHTEH-
CHBHOCTH OTKa30B 6J/I0Ka CTPOYHOH pa3BepTKH.

v

B nacrosimee BpeMs B GOJBIIHHCTBE BbillyCKaeMbIX Te-
JeBu30poE Koddduuuent Harpy3ku jamnu 611101 no um-
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Puc. 3, CnoccOnl  3alUHTHl BHIXOAHOrO KacKaja CTPOYHOH pa3BepTKH)
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Puc. 4. Tlu1anue HHTH HaKaja Jemndepa OT OTAe/NbHOH OGMOTKH
¢ nojauefi HMOYJbCHOTO HanpsKEeHHs C BHIXOAUOrO CIPOYHOrQ
TpancgopmaTopa
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TYyJbCHOMY HampsiKEHHIQ MEXIY KaTOZOM H HHTHIO Hakalja
6aH3QF K OMHHIE, @ B OTAEIbHBIX CJy4asx MNpeBHINAET
ero. [Ipu 3ToM oOYeHp YacTO mMpPOMCXOAMT NpPOGOH Mexay
KaToJIOM H NOJOrpeBaTeIeM,

B neasix oGueryenus pexHMa cxeMa OKOHEYHOro Kac-
Kaia CTpOYHOH pa3BepTKH HECKOJbKO H3MeHena (puc. 4),
uTd NPHBENO K YMEHBIUEHHIO HANPSIKEHHS MEXIY KaToLOM
U nojorpepareseM. Hanpskenne HaKaja Temepp Hopgaetcs
Ha Jamny 6II10I1 ot oraenbHo#i OGMOTKH Ha CHJIOBOM
Tpancopmarope. B uenp Haxana uvepes KOHAEHCATOp MO-
JlaeTcsl HMINYJIbCHOE HanpsiKelne C OJHOro M3 BHIBOLOB 06-
MOTKH CTpOYHoro TpaHchopmaTopa (Hampumep, co 2-ro).

\A A4

BeptukanbHoe pacnonoxenne jamn 6I113C u 6111001
NO3BOJSIET CHM3UTb TeMmIepaTypy HarpeBa OaJuiona Ha
10—12°C 3a cuer Jayymmux
YC/IOBHH OXJ/laXK[IEHHS] NO Cpass
HEHHI0 C TOPH3OHTAJBHBIM IO
JIOXKEHHEM Ha3BaHHBIX JIaMIl.

[Mpumenenne  TemIoOTBOZ2
(puc. 5) mosponsier eme Gosee
CHHU3HTh TeMneparypy G6aJioHa.
Tax, Hanpumep, M3MeHeHHe IIO-
Joxenun namn 6I113C u 61110I1
C TOPH30HTAaJNbHOrO Ha BepTH-
KaJbHOe JlaeT CHHXEHHEe TeMIle-
paTypn 6ajyloHa JaMObl B TOY-
K€ MaKCHMaJbHOIO Harpesa:
A mepBoit samnel Ha 12°C,
nna ropoii —Ha 23°C. Cpen-
HAA  TeMmmeparypa  6GaJioHa
JaMn OCTaeTcss NMPUOIH3UTEBHO
ONHMHAKOBOM.

IIpy  BepTHKaJbHOM MOJO-
KenuH Jamnul 6[113C npumene-
HHe LHJIHHAPHYECKOTO TemIooT-
BOJa, HaJieBaeMOro Ha ee 1o-
KOJb, JaeT CHHXKEHHe TeMmIlepa-
TYpbl! B TOYKE MaKCHMaJbHOTO
Harpepa GaanoHa Ha 6°C, B cpemHeM mo BceMy GaJiOHY
Ha 10°C, nokons —Ha 50°C,

Puc. 5. BrixogHasi CcTpouHas
JaMna ¢ TemIO0TBOAOM
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VismeHeHHe WIHPOKO paCNpOCTPaHEHHOTO TI'OPH3OHTA/b-
noro nosioxkenus Jamnbl 6I113C u 6L110T1 na BepTHKab-
HOe C OAHOBpeMeHHbIM NpHMeHEHHEeM TeIJIOOTBOAAa, Haje-
BaeMOro Ha LOKOJIb JIaMIObl, LiesecooGpa3Ho, TakK KaK OHO
MOXET [aTh CHHXKEHHe TeMIepaTypbl HE TOJbKO B TOUKe
MaKCHMa/JIbHOTO HarpeBa, HO H B CpPeAHEM IO BceMy GaJj-
JIOHY.

Takoe cHuXeHHe TemmepaTyphl GasIoHAa [pUBEAET
K YMEHbUIEHHIO MHTEHCHBHOCTH OTKAa30B 3THX JaMIl B 3KcC-
niayatanud. @®@aKTHYeCKM HHTEHCUBHOCTb OTKa30B MOXET
CHHU3HTbCS elile GoJibille, €CJIH yYeCThb YMEHblIeHHe BeposiT-
HOCTH MEXJY3JeKTPOXHbIX 3aMbIKaHHH 3a cyer GoJee Gaa-
TONPHUSITHOTrO BePTHKAJNBHOIO pacmnoJjioxkenus namn. Cienyer
3aMETHTb, YTO yMeHblUEHHe TeMnepartypul LOKOMS JaMIIbl
6I113C 3a cuer mnpHMeHeHHS TENJIOOTBOAA CNOCOOCTBYET
YBEJIMYEHHUIO ee JAOJTOBEYHOCTH.

[TIPUBOP Jis1 OMNPENEJIEHHS TIOJISPHOCTH
OBMOTOK

H. Ckocuipes,
H. Tpanesos

[pu npousBojCTBe MOHTaXKa pPaLHOTEXHHYECKOH HJH
9JIEKTPHYECKOH amnapaTypbl, a TaKxke MpPH Ha/JaloOYHbIX
paborax pemnaioilee 3HaueHHe HMeeT NPAaBHJbHBEI BHGOP
NIOJIAPHOCTH OOMOTOK, T. €. ONpefeJieHHe HayaJa WIH KOHLA
00MOTOK TpaHC(OpPMATOPOB, MarHHUTHBIX YCHJIHTeNER, 3JeK-
TPHYECKHX MAUIUH H 3JIeKTPOMATHHTHBIX peie.

Yacto MapkupoBKa MHOASIPHOCTH OGMOTOK OTCYTCTBYET
WIM NPaBHJbHOCTL ee BbI3HIBAET COMHEHHe, a ompejejeHHe
Hayala M KOHLa OOMOTKH OTHHMaeT MHOTO BPEMEHH.

B cBa3u ¢ 3THM Gbin paspa6GoTaH M H3rOTOBJIEH YH0G6-
Hbifl B 3KCIyaTauuud npubop AJA onpejiesieHHst NOJNSPHO-
CTH BLIBOXOB OOMOTOK, OZHOBPEMEHHO NO3BOJISIIOLIMI Ompe-
AeJIsITh UeJoCTb 0GMOTOK.

Brewnuii Bux npuGopa NpeAcTaBNeH Ha puc. 1, a Ha
puc. 2 — ero 6/10K-cxeMa.

Paccmorpum npunnun pabotmt npubopa. K wuccnenye-
Mo#i oOMOTKe I TpaHcOpMaTOpa, MarHHTHOTO YCHJIHTE/S
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M T. A. NOABOXHTCA HampsiKeHHe OT reHepaTopa 3BYKOBO#
yacToTHl 3, NpeiBapHTes]IbHO YCHJEHHOe YCHJauTeneM 2,

C npyroit cGMOTKH HCC/IELyEeMOrO YCTPOHCTBa CHMMAaET-
cs HampsiKeHHe M ToflaeTcsl Ha YCHJHTeab 4, C KOTOPOro
nanee nocrynaer Ha ()a3ouyBCTBHTEJbHLIH HHJHMKaTOp 5.

Puc. 1. Brewnuii 8aa npuGopa

Kpome Toro, Ha (a3cuyBCTBHTE/NbHLIH MHAHKATOP § MO~
LaeTcsi HanpsXKeHWe OT reHepaTopa 3BYKOBOH 4acToThl 3.
@a30uyBCTBUTEBHBIH HHAMKATOP HACTPOEH TaK, YTO MNpH

COBMAJIeHUH  BHIXOAHOTO
HanpsixKeRHs YCHJIHTENS
2 n BHIXOAHOTO Hamnps-
XKeuusi ycuaureas 4 1o
¢ase saropaercsi Bepx-
HAf Jamna 6; npu mpo-
THBOMOJIOXKHHIX  dasax
STHX HampsKeHu# 3aro-
paeTcsi HHXHAIE JaM-
na 6.

Puc. 2. Bnok-cxema npuGopa

Ecau ycnoBUTBCS, YTO BEPXHAA «3ejieHasi» JaMna ropHT
B CJy4ae COOTBETCTBHSI NCJSPHOCTEH NEPBHYHOH U BTOPHY-
Hofi OOMOTOX HCC/eflyeMOro amnapata, a HHXHASL «Kpac-
Has» JaMna FOpHT B Clyuae HeCOOTBETCTBHS, TO OnpejeJe-
HHe N0JIIPHOCTH He NpeNCTaBJsieT TPyaa.
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PaccmoTpum paGoTy npubopa N6 NPHHUKNHAIBHOM CXe-
Me (puc. 3). 'eHepaTop 3ByKOBOH 4aCTOThl BHINOJIHEH MO+
RC - cxeme Ha Tpansucropax T7 u Ts.

Jns nojyyeHHsi CHHYCOMAAJIbHOM (GOPMBEI BHIXOXHOTO
HanpsKeHuss HeOPXOAMMO MpPaBHJIBLHO BHIGpPaTh TIIyGHHY
TIOJIOXKHTENbHOA 00paTHO! CBSI3H, T. €, BEJIHYHHY CONpPOTHB-
JIeHUs PpesucTopa Ry;. Beixoxgnass MoIIHOCTh reHepaTopa He-
JoCTaToUHa AJs HOpMaJbHOH Pa6GoTel npHOOpa H MO3TOMY
norpe6oBascs JONMONHHTENbHBI YCHJHTENb, KOTOPHIH Co-
6pan-ha Tpansucropax Ty u Tyo. Beixomsoit curnan c 3a-
JaMOIIero reHepatopa uepes pasJeNHTENbHBIH KOHIEHCATOP
Cs nocrynmaer Ha BXoA ycuautenst (tpansucrop Tg). Ycu-
JIEHHBbIl 10 TOKY CHTHAJ CHMMaeTcsi ¢ 3MuTTepa Ijp M 4epes
pasnefiiTesbHblil KoHxeHcaTop Cy NMOABOAMTCS K INepBHY-
Holt o6MoTke TpaHcdopmaTopa Tp;, KOTOPHIH HMeeT TpH
BTOPHYHBIX OOMOTKH.

JBe Bropuunbie o6MoTku /I u IV ucnonbsyorcs ans
paGoTbl ()a30uyBCTBHTEJBHOrO ycTpoiictBa, a ob6Mortka I/
CJIYKHT HCTOYHHKOM HaNpsiXKeHHsS, MOJBONUMOTO K HCCIe-
ayemoit o6motke. HamnpsixkeHnue, CHHMaeMoe CO BTOPHYHOH
O06MOTKH HCCJeyeMOro amnaparta, Hofaercs Ha BXOJA YCH-
JHUTEJS HanpsKeHHsd, BHINOJHEHHOTO Ha TPaH3HCTOpax
T\—T;s. Ilepuiit Kackan storo ycunurens (7)) sBasercs
SMHTTEPHBIM TNOBTODHTeNEM, CJIYXallHM JJf MNOJydeHHsi
GoJIbLIOTO BXOXHOrO compotuBienus. [lepeMenHoe Hampsi-
XKeHHe CO BTOPHYHOM OOMOTKHM HCClefyeMOro ammnapara mo-
najzaer Ha ero BXoJ uepe3 A00aBOYHHIA pesnucrop R; H pas-
AeJUTeJbHBIH KoHZeHcatop Cj, 3TOT pesucrop B ciaydae
cnabhX CHTHAMOB Ha BXOJE YCHJIHTEeNs IIYHTHpYeTcs He-
GOJIBIIKNM CONMPOTUBJEHHEM Rj, BK/IIOYaeMbIM KHONKOH KHy
(koHTakTH Kj)).

C smurTtepa TpaHsucTopa Iy CHrHaJ 4epe3 pasfeH-
TeJbHBI KoHAeHcaTop Cp mocTymaeT Ha BXOJ BTOPOTO Kac-
Kaga ycunurtens. KoadouuueHT ycuiaeHHst 3TOro Kackaia
B 3aBHCHMOCTH OT BEJHYMHBI BXOJHOTO CHTHaJla MOXHO
YBEJIHYHTD, ITYHTHPYSl pe3uctop R; KoHpeHcatopoM Cs, Heli-
Tpaau3ys TeM CaMbIM HampsiKeHHe OTpHuaTeJbHOH o6part-
HOH CBfI3H, o6pasyioLieecss Ha 3TOM pe3HCTOpe. 3aMblKaHHe
06OHX KOHTAKTOB KHONKH IPOHCXOAMT OJHOBPEMEHHO.

C BBIXOJJa BTOPOrO YCHJIMTEJNIbHOT'O Kackaja CHTHas ye-
pe3 pasjenutenbHbll Konpmencatop C, mocTynmaer Ha BXOA
SMUTTEPHOr0 noproputens (TpaHsucrop Ts), KOTOPbIA ¢viy-
KHT JJi COTJIaCOBAHMS BHIXOAHOTO CONPOTHBJIEHHS YCHJIHU-
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TeJs. Ha TpaH3ucTope T M BXOJHOTO CONPOTHBJEHHA NOMY-
npoBoauuKoBoro pesne (tpurrepa IlIMutra), BHINOJIHEHHOTO
Ha Tpausucropax Iy u Ts. .

TNoaynpoBoaHHKOBOE pesle MO3BOJISET MOMYYHTb UYETKHE
NPAMOYToJIbHbIE HMIYJbCH HaNpsXKeHus,, ClyKaliue s
ynpaBneHHss  (a30uyBCTBHTEJbHBIM ycTpoiicTBoM. Pene
npeacrasiisieT co60# YCHJHTENb NMOCTOSIHHOrO TOKa C MOJO-
XKHUTEJbHBIMH OGpPAaTHBIMH CBfI3IMM, NMOJYYEHHHIMH NPH MO-
MOIIH pe3ucTopa R4 BKIIOUEHHOrO B lemb 3MHTTEpa T,
Ts u pe3ncropa R;3 BKJIIOYEHHOTO MEKAY KOJJIEKTOPOM
Ts u 6a3oi T,

Ipsmas cBsi3b MexAy KoJsektopoM T, u 6Gasoil Ts ocy-
IeCTBJIseTCS Yepe3 KpeMHHeBbA IHOA /I, BBIMOJHSAIOIHA
poJb HEJMHEHHOI'O CONPOTHRIEHHS, B pe3yJbTare 4Yero MpH
OTKPHITOM TpaH3uctope T, Hab/0naeTCs NOJHOE 3anHpaHHe
TpaHsucropa Ts.

C BHIXOa TONYNPOBOAHMKOBOrO pene (kKoanektop Ts)
CHTHaJ NOCTyNmaeT Ha BXoJd TpaH3ucTopa T's (a3ouyBCTBH-
TEeJbHOTO HHIMKATOpa 4Yepe3 OrpaHHYHBAIOWIHA PE3HCTOP
R\7 u xpemuueBbit auon [, BHINOJNHAIOMMA POJb HeJNHHEH-
HOro comnporuBiaeHns. Pa30ouyBCTBUTENbHBI HHAHKATOP CO-
CTOHT M3 TpaH3ucTOpoB Ty1, Tis, B KOJJIEKTOPHEE LMK KO-
TOPHIX BKJIOUEHB HHAMKaTOpHble Jamnouku JI; u Jls.
Ynpasnasiouliee HanpsiKeHHe Ha mepeXoAbl 06a3a-3MHTTEP
tpansucropos T, u T, nomaerca ¢ o6morok Il u IV
TpaucdopMatopa Tp;, BK/IIOYEHHbLIX NpoTHBOdasno, uepes
OrpaHHYHBAIOLINE PE3HCTOPBI Ros U Rae.

Paccmorpum paGoTy (a30yyBCTBHTENbHOTO YCTPOACTBA
no auarpamMMe, NpuBefeHHOH Ha puc. 4 (a, 6).

Ha nuarpamme (puc. 4, a) npeicrablieHbl HanpsiXKeHHe
3BykoBoro resepatopa U, (ToXe HampsiKeHHe Ha HccJe-
nyemoit o6motke U,); ToK ynpasaenust TpansuctopoM Ty —
I 1y; ToK ynpasnenns Tpansucropom Tip—I1 ; HanpsixkeHue
Ha BTOpHYHO# O6MOTKe Hccaexyemoro anmapata U, Tok
ynpasjernsi TpaHaucropoM Te—Iys; TOK HMHIAHKATOPHOH
JaMnoyku JI; — I,1; TOK MHIMKATOPHOH NaMNoukH JI ,—I .

Kak BuaHo H3 guarpaMMbl (puc. 4,@), npH YKa3aHHBIX
¢azax Hanpskenut U; u U, roput HHAMKATOpHAsA JIaM-
nouka JI, a JI; He ropur. To cocrosfHHe OylneM CUMTATh
COOTBETCTBYET HOPMAJIbHLIM MHOJISIPHOCTAM OOMOTOK.

B cryuae xe o6paTHofi MOJSAPHOCTH OOGMOTOK HCcCaenye-
MOro amnmapara TOpHT maMna Jls, 4TO BHJHO H3 IHArpaMMHl,
NpeiCTaBIeHHON Ha pHC. 4, 0.
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HcrounnkoM mnuranus npuGopa cayxuT GaTapes Kap-
manHoro ¢onaps tuna KBC-J1 — 0,5 nanpsxenuem B 3,7 6,
NOAKJIOUEHHEe KOTOPOil OCYIUEeCTBJSieTCs JHIUb B MOMEHT
H3MepeHusi IIPH IOMOMIM BhIKMoYaTeas B« . '

[lpexxpe uem NPUCTYNHTh K HajlaXuBaHuio npubopa,
HYXHO GbITh YBEpPEHHHIM B MCHPAaBHOCTH PajHONeTalled H
MPaBUIBHOCTH BBHINOJHEHHOTO MOHTaXa.

ARYANIAN
\VARVAR VARV

— Lyn _ﬁﬁl’““%
ly; — *‘tmlm#i -'M )

Puc. 4. [uarpamma paGoThi ¢(asouyBCTBHTEALHOTO YCTPOACTBA:
a— npH HOPManbHOi NOJNAPHOCTH O6GMOTOK; 6 — npH o6paTHOI
NOAAPHOCTH OGMOTOK

Hanaxxupanne HauunaloT ¢ npoBepKH paboTsl 3ajalo-
mero reseparopa. Mas sToro X sMuTTEpYy TpaH3HucTopa T
HOACOeAMHAIOT 3JEKTPOHHLIA ocuuanorpad, npeapapureib-
HO OTCOeJUHHB SMHTTED g OT BXOJA YCHJHTENA.

ITpn HcnpaBHOCTH reHepaTopa Ha €ro BHIXOJE HMeercs
HanpsixeHue CHHYCOMAANbHOH (OpMBI YacToTOH NMPHOIH3H-
TeNbHO 3 Key u Beamuunoin 0,5—0,4 6.
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Janee K reHepaTopy mNOAKJIOYAIOT BXOA YCHJHTENS,
a ocuuorpad HOACOEIHHSIOT KO BTOpHYHOK o6MoTke [I[
TpaHcopmatopa Tp;. Ilpum atom ¢opMa BHIXOAHOrO Ha-
NpsXKeHHs NO/MKHA OBITb TaKXKe CHHYCOMAAJIbHOH, a BeJH-
YHHa HaNpsXKeHHs JOJIKHA COCTaBJATh npuOau3uTenbHO 1 8.

Ilna npoBepku paGoThl ycunautenasi (TpaHaucropnl I'j—
Ts) v ¢a3ouyBCTBHTENbHOrO ycHauTedss (Tpausuctopsl T,
Ty, T13) HEOGXOAMMO CHTHAJ CO BTOPHYHOH OGMOTKH TpaHC-
¢opmartopa Tp; momath Ha BXOX ycuauteas. B stom cay-
Yae Nocjie HaXKaTHA KHONKH Bky mo/KHA 3aropaTbCfl OJHA
M3 MHIMKATOPHBIX JlaMIoOYeK, a NMpPH IepeMeHe MOJAPHOCTH
BXOJHOTO CHIHaJia — Jpyras.

Bce smementhl mpuGopa, KpoMe KHOMOK, IepeKJioYa-
TeJIsl, HHAMKATOPHBIX JlaMnouek u GaTaped NMHTaHHSA, CMOH-
THPOBaHBI Ha TeTHHaKCOBOH myaTe pasmepom 80X 130 mm.

[Tanenr nomemeHa B HHXKHIOIO YacTb aJIlOMHHHEBOTO
Kopmyca, BHELIHMH BHMJ KOTOporo mokas3aH Ha puc. 1. Ha
JHUEBOH NaHeNW BEPXHeH KPBIMIKM KOpnyca, ero ropH30H-
TaJIbHOA YaCTH pacnoJjioxeHbl KHonku Kwy, Bx; u mepekiio-
yatenb [1;, a Ha HaKJIOHHOM YaCTH — HHAUKATODHHIE J1aM-
nouk# JI, u JIp, nomeleHHble B GOHapH, HMeIOLYe KPACHBI
H 3eJIeHHH (UIbTPHL.

Batapes nuraHMs HaxoZMTCS B BepXHeHdl YacTH KOp-
nyca, KOTopasi COeJHHSETCSd C HHXKHell NpPH MOMOIUH YeThl-
pex BHHTOB.

Tpancthopmarop Tp, cobpan Ha mepMasjioeBOM cephed-
Huke #3 naactun L9, mmomans ceuennsa 3,5 cm2. MoxHo
HCIOJb30BaTh TOPOMAAJbHBII CEpIEUHHK C pa3MepaMH
35X 26X 10 mm. O6MmoTKa [ HamMoraHa npoBojom [19B—1—
0,23 u umeer 150 BuTKOB, 0OMOoTKa [ coxepxur 300 BHT-
xoB nposoja I19B—1—0,15 u o6motku /1] u IV umetor no
150 BuTkOB mpoBoga [19B—1—0,23.

IIpuGop uMeeT nBe mapnl rHOKMX NPOBOJHHUKOB C 3aXKH-
MaMH THNA <KPOKOXWI» Ha KOHIAX, CayXaluxX AJf MOA-
KJIOYeHHs: K O6MOTKaM uccaelyemoro amnapara. Kaxnas
napa COCTOMT W3 IPOBOJOB 3€J€HOr0 H KPacHOTo IBeTa H
uMeer 6upKy ¢ HoMepom [ uau I1.

Hdas onpenenennsi nossipHocteii OOGMOTOK HCCIenye-
MOrO 3JIEKTPHYECKOro ammnapara HeoO0XOJHMO K OJHOH €ro
06MOTKE NOAKMIOYHTb OJHY Napy MapKHPOBAHHBIX THOKHX
NPOBOJHUKOB, Hampumep, ¢ Gupkoit /, a K mpyroi o6MOT-
Ke — JIPYryio Napy MapKHPOBAaHHHIX THOKHX NpPOBOJHHKOB,
Hanpumep, ¢ Gupko#t //; mepe6Gpocuth nepexsioyartenb II)
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B MOJOXEHHE <«HNOJISPHOCTbY; NOCJE ITOTO HaXKaTb KHONKY
Bk,. Eciu B 3TOM ciyyae 3aropuTcsi 3ejieHasi JaMIIOuKa,
TO KJEMMbl, K KOTOPbIM MOJAKJ/IIOUEHbl NMPOBOIHHKH 3€JIEHOTO
WIH KPacHOTO IBeTa, HMEIOT ONHHAKOBYIO IOJISIPHOCTb.
Ecnu 3aroputcss KpacHas JIaMIO4Ka, TO — IPOTHBOINOJOXK-
HyI0 nossipHocTb. Ecii HM oxHa JamMnoyka He 3aropHrcs,
TO HEOOXONMMO HaKaTb ROTIONHHTENbHO KHONKYy KH;, a mo-
JSPHOCTb ONpPENEeNsiTb, KaK B NEPBOM CJyyae,

Jnsi onpepesneHHsi HaMUuHsA Lenu OOMOTKH 3JeKTpHUe-
CKOro ammapata Heo6XonuMo mepekaiouyatenb I1; nmepe6Gpo-
CHTb B NOJIOXKEHHE «IleMb», NPHCOEIHHHTb T'HOKHE NPOBOJ-
HUKH c Oupkoit / K KiaeMMaM 5ToA OGMOTKM W HaxaTb
KHonKy Bx;. Ilpn Hanuuuu nenu HOMKHB 3aropaTthesi obe
HHAMKAaTOpHbIE JIAMIIOYKH, TPU OTCYTCTBHH — HH OJHA JaM-
noyka He J0JIKHA TOPETb.

[Tpu6op nosBossier OMpefeNsiTh MNOJAPHOCTH OOMOTOK
3JIeKTPHYECKUX aNnapaToB, HMeIOLWIHX (eppHTOBBIHA, CTallb-
HOH MWJH TlepMaJjiioeBblfi ceplleyHHK. MoOIHOCTb, Ha KOTO-
PYIO pacCYHTaHbl HCCelyeMble H3[EeNHS, JIEXKHT B TNpene-
aax or 107! 8T no 10° 1. OTHOLIEHHE YHCES BHTKOB 0OMO-
TOK, K KOTOPBIM NPHCOEIMHSIOTCS T'HOKHE BbIBOAHBIE IPO-
BOJHUKH, MoXKeT ObiThb B mpexenaax ot 1/100 go 100/1.

PEJIE CKOPOCTH BPALIEHHUSI HA THPHCTOPAX

A. Cuupnos,
3. Bbpaur

BeckoHTaKTHOe peJie CKOPOCTH BpalleHHsi Baja [JBHTa-
TeJsl NpefHAa3HayeHO JJi aBTOMATHYECKOTO NOJJIepXKaHHA
3alaHHOrO uYHcjla OGOpPOTOB 3JEKTPOABHIATENs H MOXeT
GbiTb MCIO/Ib30BAHO B CHCTEMaX aBTOMATHYECKOro ymnpas-
JIEHHSl Pa3IHYHBIMH OOBbEKTaMH.

Ha puc. 1 nokasana 6sm0k-cxema 3Toro ycrpoiicrsa. Ta-
XOreHepaTop, BaJl KOTOPOro XeCTKO CBSI3aH C BaJOM JIBH-
rareisi, BbIJaeT Ha pasjieuTesNbHble TpaHcpopmartopsl Tpy,
Tp: u Tp; curHajbl B BUIE HaNpSA:KEHHS MEePEMEHHOro TOKa,
NpomopuHoHaabHOro oboporam jsuratens. CHumaemoe C
TpaHCchOpMaTOPOB HampsKeHHe BHIMPSMIIAETCS MocraMu Bj,
B; u B; u noctynaer Ha omopHbie 3jgeMeHTH 03, 03; u
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03; u ycunurenu ¥, ¥, u ¥;, Ha BXOJE KOTOPHIX BKIIOYe-
Hel pene Py, Py u Pj.

[IpunuunuanbHas cxeMa peje CKOPOCTH MOKa3aHa Ha
puc. 2. Jlna paGoThl ¢ pesie CKOPOCTH HCIOJNb30BaH BUOPO-
H ynapocroiikuil Taxogatuuk tHna IIT-33, y Kotoporo 3a-
BHCHMOCTH 3. A. C, H 4aCTOTHl NEPEMEHHOro ToKa OT 0f0-

o -/‘;l/mt'!lill_ﬂ

e

lbuzament

i

rom e —

Puc. 1. Bnok-cxema pese

poroB (0—1500 o6/smun) B pabouem puanasole BLIpa-
xaioTes hopmysamu:

pn
E == kn, f= 60"
rae k—noctosHHbBIH KO3 duuueHt, 7 — 06OPOTH Taxo-
NaT4yuKa;
p—uucao nap mnoaiocoB (aas Taxomartunka JT-33
p=2).

CHuMaeMoe C TaxOlaTyMKa HanpsKeHHe [OCTYHaeT Ha
pasjenuTe/bhbie TpaHcpopmaropel Tpy, Tpe u Tps, Bbi-
NpSAMASETCS MOCTHKAMH H CIVIaXXMBAeTCsi KOHIEHCATOpaMH
Cx, C3 H Cs.

B KauecTBe OMOpPHBIX JEMEHTOB B CX€Me HCIOJIb30BaHbI
craGuautpount s, o ¥ M5, a 3JeMeHTaMH HaCTPORKH
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ClyXaT NOTeHUHOMeTpH R;, Rs u Ry, YchauTeau BHINOJ-
HeHH Ha tupucropax ¥, ¥O; u ¥Ms tana J235T. IMura-
HHE OCYUIEeCTBJASETCA OT CETH IepeMeHHOro TOKa Hampsxe-
Huem 127 @8 (uacrota 50 ey) uepe3 Tpancdopmarop Tps

i R (0

folel
|7 =

Tpq

PI1%

Puc. 3. Pacnoaoxenue Aeradeil Ha njate

C TOCJeAYIOUM IBYXNOJYNEePHOAHBIM BbIIPAMJEHHEM Ha-
npsxKeHus, B cuioBble LeNH THPHCTOPOB Hepe3 OrPaHHYH-
TeJbHble pe3HcTOpH Ry, Rs H Rz BKJIOYEHB OOMOTKH 3JIeK-
TPOMArHUTHLIX pese Py, Py u P;, 3amyHTHPOBaHHBIE KOH-
nencatopamu Cs, C4 u Ce. Ilpu Bo3pacTanuu yucia o6opo-
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TOB JIBUraTe/]fl CBePX 3aJaHHOTO PacTeT HampsKeHHe, pas-
BHBaeMOe JaTYHKOM, a C/eJ0BaTe/JbHO, BHIIPSIMJIEHHOE Ha-
npsikenue Ha crabuaurponax s, Mo u Hys. PaccMorpum
B3aHMOJENCTBHE 3/J€EMEHTOB B INEpBOM KaHaje mnpubopa.
SIBneHusi, NmpoHCXOAsllMe B ABYX APYTMX KaHajax, aHalo-
ruyHbl. POCT HanpskeHHs Ha CTAaGHUIHTPOHE BLI3BIBAET €ro
npoboil u pe3koe yBe/lMueHHMe TOKAa B YNPaBJAMOLIEH LNl
THpucTopa. THpHCTOP OTKpBIBaeTCS, H B €r0 CHJIOBOH ILENH
NOSIB/NAETCS TOK, KOTOPHIH BhI3biBaer cpabaThiBaHHe pelie
P,. Tlpu cHuXeHHH 00OOPOTOB ABHraTe]sl BCe NPOHCXOIHUT
B ob6paTHoM mopsake. Ins TeMnepaTypHOH CcTaOUIH3aLUuH
npeiycMOTpeHs TepMopesuctopel R;, R; m Ry Tuna
MMT-8. Jlnana3oHbl peryJqupoBKH CKOPOCTH BpaH{eHHA
caenyiomue: mepsblii Kanaa — 300—700 o6/mun; BTOpOMH
kagan —700—1100  o6/mun; Tpermit kanan — 1100—
1500 o6/mun. B cnyuae HeoOXOAMMOCTH 4HC/IO0 KaHaOB
MOXeT OBITb JOBEIEHO A0 WIECTH.

KOHCTPYKTHBHO pesie-perysisiTop BBIMOJHEH B BHAE He-
6onbuoro Gnoka. PacmosoxeHue jeraned Ha mjarax no-
Ka3aHo Ha puC. 3,a U 6.

Haunbie TtpanchopmaropoB ITpy—Tp, npuBeleHbl B
TabJnLe.

Tp.—Tps Tp,
Ob6moT-
M s peaoa cepreusHK | purnos nposoa CcepleyHHK
| 1500 | 1282009 2100 | 11982 02
11 | 2000 | TB2 0, 1000 |I3B-2 0.18
ar | — — W7X7 | 1000 |m3B-2 018 | 112X21
| — — 1000 |M3B-2 0.18

MOULIHBbIY1T CTABMJ/IM3WMPOBAHHbBIM HMCTOUYHHUK
[MMTAHUSA

A. T'ydkos,
. Eagpumos

Crabuiu3aTop HanpsXeHHsA, CXxeMa KOTODOro MHpHBeje-
Ha Ha puc, 1, paccuuraH Ha BhIXOAHOe HampsiekeHue 30 8
IpH HOMMHAJbHOM TOKe Harpysku 6 a. Brixoaubie mnapa-
MeTpn crabuanM3aTopa H3MeHAIOTCA He Oosee, 4YeM Ha
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—0,6% npu H3MeHEeHHH TEMIepPaTypH OKpyxkaloiled cpe-
au B npenenax +5° C— +50°C; ne Gonee uem Ha +0,3%
IpH U3MEHEHHH BXOIHOTO-HanpsiKeHusd Ha — 15% u +10%
OT HOMMHAJILHOTO 3HAUYEHHS CETEBOr0 HANpSXKEHHA H He
Gonee yem Ha —0,6% npH yMeHbIIEHHH TOKa Harpysku
Ha 50%.

K ocHoBHBIM ¢yHKIMOHANBHBIM Yy31aM cTaGuiau3aTopa
OTHOCATCA: BHIIPAMHUTENb, PETYJHPYIOUHA 3JEMEHT, YCHJIH-
Tesib 0OpaTHOA CBfI3H, H3MEPUTEJbHbIH 3JeMEHT, HONOJIHH-
Te/bHbIA HCTOYHHK M CXeMa 3alIMThl OT KOPOTKHX 3aMbiKa-
HHH.

BrinpsiMutenp muraercd oT Tpexdas3noll ceTH mepemeH-
Horo toka 220/380 8 ¢ uactotoft 50 ey M BKIIOUAeT TPH
onHoasueix TpaHcopmaropa Tp;—Tps, Tpexdasuyio
ABYXNOJIYNIEPHONHYI0 CXeMy BHINPSMJEHHS Ha JAHOAAX
H3—/s u eMkoctHO#l GuabTp Cy.

HaMepurenpubifi 3jeMeHT cTaGuan3aTtopa, OCyUIECTB-
JSIOWHMA (QYHKUHMIO CPAaBHEHHA BBIXOJHOrO HANpAXKEHHA C
OMOPHBIM HaNpsXKeHHEM U NpelHa3HAYCHHHII AJA noJjyuye-
HHA CHTHajla paccorjacoBaHMs, COCTOMT M3 MCTOYHHKA
ONMOpHOro Hampsikenus Ha craGuautponax M, — M6 c ne-
JUTENIeM HaNps:KeHHsd Ha pe3ucTope Ry, Ry3 M BHIXOAHOTO
genutedst Ha pesnctopax Ris — Ry, Pesuctopom Rig
YCTaHABJAMBACTCS HOMHHAJbHOE BBIXOAHOE HaMNpsiKeHHe.

VYeunutenb o6paTHOR CBA3H mpefcTrasiser co6oit ABYX-
KackajHblii ycuauTenp mocrosinHoro toka (YIIT), nepsoift
KacKajJ KoToporo coGpan Ha TpaHsucropax Ty, Ty, BTO-
poit — Ha TpaH3uctope Ty. IlepBblfi Kackaj BbINOJHEH MO
anddepennnadbHoii cxeme, uTO O06ECNEUYHBAET BLICOKYIO
cTabU/bHOCTD BBIXOJHOTO HaMpsXKeHHs MpPH H3MEPEHHH
TEMIEpaTyphl OKpYyKalolled Cpejibl.

YcH/IeHHBI CHTHAJ paccorJacoBaHHA BO3NEHCTBYET Ha
perynupyiomui 3JeMeHT, YBeJIHYMBAs HJH YMEHbIIass ero
COMPOTHBJIEHHE B 3aBHCHMOCTH OT H3MEHEHHS BXOJHOTIO
HanpsXkeHUs1 crabuausaropa.

s yMeubIEHHS] MOILHOCTH, pacCceMBaeMOd NPOXOA-
HHIMH TPAH3MCTODAMH, NpHMEHSeTCA CrenHalbHas CcXeMa
peryaupyiomero 3jieMeHTa (puc. 2), KoTopas BKJIOYAET
PEryIUpYIOWHi TpaH3ucTop I, OydepHbii kKackanm (co-
crosiuMil u3 Tpansucropa I u pesucropa R), a Takxke Ga-
tapeio E, peanunHa 3. 1. C., KOTOpoil onpeaensietT Gpukcupo-
BaHHHIA MOTeHuua,  Ha Gase TpaHsucropa T. Ilpu ne6osb-
IIMX TOKaX HArpy3ku NajieHHe HanpsiKeHHs Ha pe3ucrope
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R HeBenuKO, NpH STOM MOTEHUHA] 3MHTTEPa TPaH3UCTO-
pa T HuXe, yeM noTeHuuan 6aswl, MO3TOMYy TpaHsucrop T
sanepT. Eciu Tok Harpysku yBeaHuMBaeTcs, NOTeHUHAJ
IMHTTEpPa BO3pacTaeT H [pPH ONpEAeNEHHbIX 3HaUeHHAX
TOKa Harpy3kH H BXOAHOTO HaNpsiXKEHHA NOCTMraeT TaKoH
BEJHMUHHB], MpH KoTopo# TpaHauctop T ornupaerca. [Ipu
3toM Uwp=E, rae Ui — HanpsiKeHHe MeX1y KOJJIEKTO-
pPOM H 3MHTTEPOM pery/aupyIOllero TpaH3HCTOpa. TaKHM

Toer:

' x Puc. 2. Cxema
Ny unr ”_ZI §. BKJIOYEHHS  pe-
TYJHpYIoLLero
s/eMenTa

o6pasoM, nocienHuii Oyler paboTaThb NpPH MOCTOAHHOM
HanpsXKeHHH Ha Nepexoje KOJJIEKTOp — 3MHTTep. B Ta-
KO CXeMe pery/upyIOLIero 3JeMeHTa 3HauuTejJbHas 4acTb
MOLUHOCTH pacceWBaercsi pesnctopoM R, uto mno3sosser
NpY TOM e KOJIHYeCTBE MOLIHBIX TPAH3HUCTOPOB MOJYYHTb
GoJsiee BHICOKYIO Harpy3ouHyio cnocoGHOCTb craGuiau3aTtopa
M0 CpPaBHEHHMIO CO CXEMOH Mapa/ljIe/IbHOTO BKJIIOYEHHS MOILL-
HbIX TPaH3HCTOPOB.

B onuchiBaemMoM crabuan3aTope B KayecTBe 3JeMeHTa
T per MCIOJIB3YETCSl COCTABHOM TPAaH3HCTOD T3—T¢ (Ts,
T, — MOlHEIE Napajjel]bHO BKJIOYEHHBIE TPaH3HCTOPH C
BbLIpaBHHBAIOIMMH pesucropaMu Rs, Ry Ts, Te— cornacy-
IollMe TPaH3UCTOPH), @ B KayecTBe 3jaeMeHra I — cocraB-
noit tpauaucrop Ty, To. Ddnement R mnpexncrapaser coboit
nATh NapaJjjieJbHO BKJIOYEHHBIX pesHcTopoB THna I19B —
15—10 ox 10% (R, na puc. 1). Bmecto Garapen E muc-
NoJb3yeTcs NapaMeTpPHYECKHH CTaOMIM3aTOp HampsKeHus
na cra6unurponax o — ;2 u pesucrope Rs.

DNeMeHTHl CXeMbl DaCCYHTaHBl TaK, 4ToO6bl BO BCEM
IHanas3oOHe H3MeHeHH#l BXOJZHOrO HampsiXKKeHHs M TOKa Ha-
rpy3kH MaKCHMajbHas# MOIIHOCTb, pacceMBaeMas TPaH3H-
cropamu Ty u T3 (T,), He npeBnmana 18 u 13 87 coor-
BETCTBEHHO.

Kosnektopuble uenn tpansuctopoB Tg, Ty, Ty u uenb
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ONOPHOTO CTaOM/INTPOHA NHTAIOTCA HAaNpsKEHUEM OCHOB-
HOTO W JONOJIHHTENbHOTO HCTOYHHKOB CTaGHIAH3MPOBAaHHOIO
HanpsiXKeHUs, KOTOPHIi COCTOMT M3 JOMOJHHMTENBHOTO BhI-
npamurtens (mauoxbwl M;, H3) ¢ pe3UCTOPHO-€MKOCTHBIM
¢unprpom (R7, C;) u crabunusatopa Hanpsxkenus (T,
:al3a R12)~

CxeMa 3alMTBl OT KOPOTKHX 3aMbIKaHHH COCTOHUT U3
TpaHaucropa Ig, HenuTeNss HanpsKeHMs Ha pe3ucTopax
Re — Ry, u pe3ucropoB Rz, R; Pesncrop R;3; orpanuyu-
BaeT 6a30BbIA TOK TpaH3ucTopa T, KOTOPHIA B HOpMajib-
HOM COCTOSTHHM 3anepT. IIpH yBenuueHHH TOKa Harpysku
najeHde HanpsiKeHHss Ha pe3ucrope R; (R;) «muHyCOM»
NpHKIaAbiBaeTcss K 6ase Tpanaucropa Is. DTO NPUBORUT K
OTNHPAHHIO TNOCJAeNHEero, a CJeloBaTeNbHO, K 3alHpPaHHIO
peryJHpyiollero 3JjeMeHTa, TaK KaK BCJEICTBHE YBe/aHue-
HUSl MafleHUsl HaNpsiKeHHst Ha pe3ucTope Ry MOTEHLHA] Ha
6ase TpaHsucTopa I3 CTAaHOBUTCH O6OJee MOJOXKHTENbHBIM.
[Mopor cpabarbiBaHus CxeMbl 3alIMThl YCTaHaBJMBaeTCH
NepeMEHHEIM Pe3HCTOPOM R .

[Ipn cpabaTbiBaHMM CXeMbl 3alllMThI TOK Harpysku na-
JaeT OO HYJsi, a BCe HamnpsixKeHHe OCHOBHOTO BBLINPSIMHUTENS
NpPUKJIAAbIBAETCS K peryaupylomum Tpansucropam Ts, Ty
Takoe cocrosiHie siBasieTcsl ycroduuBbiM. Bosspat B pa6o-
yee COCTOSIHHE TMoc/ae cpabaThiBaHHS CXeMbl 3alIMTH, a
TaKXe BKJIOUeHHe CTabuiau3aTopa NPOH3BOJHUTCH KpaTKo-
BPEMEHHBIM HaXKaTHeM KHONKH Kr.

CepreyHHKH CHJIOBBIX TpaHCOpMaTOpPOB HaGpaHbl H3
naactun 1125 (ct. D42), tonmmuna HabGopa 40 mm. Cere-
Bast o6MoTKa (BbiBogbl I—2—3—4) conepxut 920 BHTKOB
¢ orsoaamH ot 830 u 874 Butkoe mnposoja I13B-2 0,49;
o6morka I/ (BeiBognl 6—7—8) — 114 BHTKOB C OTBOAOM
or 57 Burtka nposopa I13B-2 0,12; o6morka /II (BLIBOABI
9—10) — 75 Butkos nposoga [13B-2 1,35.

B onuchiBaeMOM CTaGuiu3aTope MOIIHbIE TPaH3HCTOPHI
tnna [1201A moryr OGniTh 3aMeHeHbl TPaH3MCTOpaMH THIA
I'T701A.

\AA4



CIIPABOYHBIA JIUCTOK

FTAE NOJNYYUTb PANHOTEXHHUYECKYI0O KOHCYJbTALLHUIO?

YcrHyio KOHCYJbTAaUMIO 1O BOINpPoOCaM PagHOMOGHTENbCKOR mMpak-
TUKA MOXKHO MOJYYHTh B MECTHBHIX TOPOJCKHX, OGJACTHBIX H pecrnyfiH-
kaHckux pagnokay6ax JOCAA®, na papuoyanax MunucrepcTBa CBfisH,
B caMOJesTeNbHBIX PafHokay6axX, Ha 06JacTHBIX, KPaeBHIX H pechmy6iiH-
KaHCKHX CTaHUMAX IOHBHIX TEXHHKOB, a TakKxe BO [BOpUAaX H AOMax
MHOHEPOB, B KOTOPHIX BelleTcsi paGoTa ¢ pagHOIOGHTENAMH.

TNucbMenHbie OTBETHI Ha BOMPOCH PaXHOJIOGHTENEH 3a YCTaHOB-
JIEHHYI0 TIaTy JaeT paauoTeXHHuecKas KoHcyJabrauus ILlenTpanbhoro
panuokny6a CCCP (Mocksa, I1-362, Bonokonamckoe urocce, nom $88.).

KoHcynbrauus BbICHLIaeT PafHOMOGHTENSM MO HX TPeGOBaHMIO TO-
TOBHIE COBETHl H DPEKOMEHJAalUMH MO OTHENbHLIM HauboJee o6UUM H
yacTo BCTpeyaloluMcss BormpocaM. Takoft BHA KOHCYJbTAllHH OTHOCHTCH
K pasgeny <A».

Conepxanue KOHCYJbTalHH MO Pasfiedy «A»

1. Kax u OTKyZ#a BbINHCATb KHHUIH NO paAHOTEXHHKE?

. Tne yuntbca (ampeca paiHOTEXHHYECKHX yueOHBIX 3aBeleHuil)?

3. Kak ¥ oTKkyaa BbIMMCAaTb paZHONETaNH o6lIero NMpHMEHeHWs?

4. PacnucaHude 4acTOT JIOGHTE/NbCKHX AHAma3oHOB (K KOHCY.bTa-
nuu GecnyiaTHO MpHJAraloTcs npasuna odopmieHHs JIOGHTENbCKOA pa-
RHOCTAHUMH M IMOJNy4YeHHsT HaGJI0ATeNbCKOTO NO3bIBHOTO).

5. MexayHapORHbI pPaaHOMOGHTENbCKHI KOX.

6. YcnosHble 0603HaueHHs Ha pafHOCXeMax.

7. Tenerpaduass a3byka ¥ 3BYKOBO{l reHepaTop AJs €€ H3ydeHHs.

8. Cxema KODOTKOBOJIHOBOTO KOHBEpTEpa Ha TpaH3HCTOPaXx.

9. CxeMa mpoOCTOro TPaH3HCTOPHOTO TPHEMHHKA.

10. BoimpamuTeab AaA nNuTaHHs  6arapefiHbIX NPHEMHUKOB  OT
CeTH.
11. LloxkoseBKa ¥ mapaMeTpbl OO6IIEPACTIPOCTPAHEHHBIX TPaH3HUCTO-
OB.
P 12. PekomeHzauuyd npu MOKynKe MPHEMHHKA.

13. PekoMeHIaUUH NpPH NOKYNMKe MarHuTo(OHA.

14. PekomeHaauuu npu NMOKyNKe TeJeBH30pa.

0 CTOMMOCTb ORHOM KOHCYJBTALHOHHON JHCTOBKH MO pas3feny «A» —
40 xom.

76



Ina 3akasa KOHCYJbTalMH M3 pasfiena «A» HeoGXOQHMO mepe-
BECTH IIOYTOBBIM IlepeBOROM MAEHbrM Ha pacueTHbll cyer I[PK CCCP
Ne 70052 B Tywunckom ormenennu Toc6anka Mocksbl H Ha o6paTHof
CTOpOHE MepeBofla 4YeTKO W Pa3BopuUMBO yKa3aTh NOPAAKOBHE HoMepa
3aKa3bIBAEMBIX KOHCY/blaluii M cBol mnouTomni#i angpec. Hanpumep:
«Ilpowy BbIC/IaTh KOHCYJbTaUuu Mo pasaeny «A» Ne 5, 7, 9 mo agpecy:
;0 Tam6os, Coserckas, 25, kB. 8, VmanoBy C. II. IlepeBoxy 1 pyb6.

KOIL».

Koncyabrauun no paspeny «b»

Hapsany c o6mHuMH KOHCY/JbTaUMAMH NO pasfeny <«A» AaiTcs HH-
AEBHAya/NbHbBIE KOHCyJbTauHun No pasfeny «b». IlpaBuna mnonyyenns
STHX KOHCYJbTalUMH H3/JaraloTcs Huxe.

CrouMocTb KOHCy/bTalHH no paspeny «B» or 60 xon. mo 1 py6.
10 xom. 3a OTBeT Ha OAMH BONPOC.

ITpumepHblil nepeuenb BONPOCOB H CTOMMOCTb OTBETOB HAa HHX c.e-
aylomue.

60 xon. 3a OoTBeT Ha OJAMH M3 BONPOCOB:

— VYKa3aHHe JUTepaTypel, B KOTOPONl MOXKHO HaHTH HYXHYIO CXe-
My WK onucaHHe (aGpuyHOro (JIOGHTENbCKOr0) MPHEMHHKA, YCHJUTENS,
TeNeBH30pa, MarHUTO(OHA, H3MepHTeNbHOro npubopa, mobuTensckux KB
n YKB papuocraHuuii u T. 4., C yKa3aHHeM CTpaHHIl H Nopsika 3a-
Kasa KOMHH C 3THX MarepuasoB.

— PexomeHpauus JHTEpPaTypel 1O OTHAEJbHBIM PaXHOTEXHHYECKHM
BompocaM (TeJieBHAEHHIO, TPaH3HCTOPHOH TeXHHKe, 3BYKO3amHCH # Ap.).

— Coo6uieHHe 31eKTPHYECKHX NapaMeTpoB OTAE/NbHBIX pajHojera-
Jeli (TpancdopmaTopa, KOHAeHCAaTopa, pe3HCTOpa, NOJYIPOBOLHHKOBOrO
npubopa, KHHecKonma M T. A.).

— BBICBIIKA LIOKOJIEBKH COBETCKOi HJIM HHOCTPAaHHOM PafHOJaMIIbl
(o cnpaBOYHHKY) € yKa3aHHeM HOpPMaJibHOro pexkuma paboThl.

— Coobuienrie KpaTKON# XapaKTePHCTHKH PaiHOJIOGHTENLCKOA KOH-
CTPYKUUH — SKCMOHATa BcecoiosHoit pafMOBLICTaBKH H YC/IOBHA MOJY-
YeHHsl KONHH €ro ONMHCAHHUA.

85 kon. 3a OTBET Ha OAHMH H3 BONPOCOB;

— PasbsicHeHue paboThl ONHOTO H3 y3J0B paauonpubopa (dusu-
YecKHe TMpOIECCH B 3JeMeHTax ysJa).

~— PexomeHnjauuu no 3amene KakoR-iM60 OXHOR AeTaiu B pajiHo-
npubope, B TOM uYHCIe PajHoJaMIbl M NONYNPOBOAHHKOBOTO mpuHGOPa
Ha JeTanb APYroro THMa (MMEIOMYI0 ApYyr#He napamerphl).

— PekoMeHZaUWH MO BbIGOPY CXeMbl JIOGHTENLCKOrO paaHoNpHeM-
HHKA, TeJeBM30pa, MarHuTo(oHa, M3MEPHTENLHOro NMpHGOpa, YCHJAHTreas
HUY, snexrponpourpeiBaTens M Ip. C TEXHHYECKOR OLEHKOR KauecTBa ee
paGoTHl H COOOIIEHHEM YCJOBHA MOJyYeHHs] KOMHM CTPaHHIl JiMTepaTy-
pH, TAe oHa onyGaMKOBaHa,

— Coo6uieHue OCHOBHBIX NapameTpoB (aGpHuHORM paguoanmapary-
pH-TIDHEMHHKA, TeJeBH30pa, MaruuTodona, H3MepHTeNbHOro npu6opa,
3/IEKTPONPOUTPHIBATENIA H AP. C 3aKJNIOYeHHEM KOHCYJbTaHTa O MOCTOHH-
CTBaX M HeJOCTaTKaX 3Toro npuGopa.

1 pyS. 10 kon. 3a OTBET HA OAHH U3 BONPOCOB:

- éosem 10 YCTPAaHEHHIO0 BO3HHKLIEA HEHCNPaBHOCTH B PalHOMpH-
Gope (Tenesm3ope, MarHHTO(OHe, palMONPHEMHHKE H T. A.).

— PexomeHfanuu mno npocTefilleil mepefeske H ycoseplIeHCTBOBA-
HHUIO CXeMbl pagHonpuGopa (Ge3 NpoH3BOACTBA TEXHHYECKOro pacuera).
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— Pexomenganus HauGosee 3O(PEKTUBHON TENEBU3HOHHON AHTEHHBI
s npueMa Tesenepefay B CYI(CCTBYIOIIMX KOHKPETHBIX YCJAOBHAX C
BbICBUIKOH YIPOILEHHCTO 4epTeka M pa3MepoB aHTEHHb (4aA nojyye-
HUSl KOHCYJIbTAllMH DPaZHOMOGHTENb cooGLiaeT THL HMEIOUlerocs Tede-
Bi30pa, XapaKTep MECTHOCTH M pacCTOsHHE A0 TeNeLeHTpa, a TaKKe
HOMED Te/NIeBH3HOHHOTO KaHasa, Ha KOTOPOM paGoTaeT TeNeleHTp).

— Pekomenjalii no MOBHIUIEHHIO YyBCTBUTEJAbHOCTH TEJEBU30pa.

— BuicblIKa cXeMbl COGIHHEHHS CHMMETPHPOBAHHUS M COIVIaCOBaHHS
3/IEMEHTOB MHOTOpPSAZAHBIX M MHOTrOITAXKHBIX aHTENH AJS NpHeMa TeJe-
BUEHHA (LIA OJHOM AHTEHHbI).

— Pexomennauus HauGosiee NOAXOAAUIGH CXeMH H KOHCTPYKIHH
aHTEHHOTO YCHJHTeJs IS NpHeMa Tesenepefay 3a 30HOH yBepeHHOro
IpHEMa TeseBHAeHHS.

— BoichlIKa cxembl mepejenku TeleBH3opa ¢ 5-kaHaJbHOro G6J0Ka
ITI1 na 12-kananeueiit 6aok ITTK.

— Pexovengauun no sameHe KuHeckona ¢ 70° OTK/JOHeHHeM Jyua
Ha Kuneckon ¢ 110° oTK/iOHeHHEM Jyua B TENEBH30pPax CTapblx CHCTEM.

— CoBetbl 10 HAcTPoiiKe H HalaXHUBAHHIO OTHENbHBIX Y3JOB JIO-
OuTeJbCKOH pafHOannapatypbl ¢ MOMOLIBIO KOHTPOJIbHO-H3MEPHTENBHBIX
npudopoB u 6e3 npuGopoB (HanHuHe TecTepa 06GA3aTeNbHO).

— IlpaBuna nonb30BaHKA H3MEpHTEJbHbIM NPHGOPOM (aBTOMETPOM,
CHTHA/I-TEHePAaTOPOM, OCLHJJIOrpagoM) MpH HadaXHBAHUH PagUONIOGH-
TENbCKOH KOHCTPYKIHH.

Bce npyrue Bompochl, He yKa3aHHhle B pasgene «bs, B 3aBucu-
MOCTH OT CJOXHOCTH H TPYHZOEMKOCTH paGoThl No MOArOTOBKE OTBEIOB
Ha HHX, NPHPABHHUBAIOTCA K OAHOMY HJIH HECKOMbKHM MOHMEHOBAHHBIM
Bb'lle BONMPOCaM, H Ha STOM OCHOBaHHH MPOH3BOAATCA PAcyeTH € 3a-
K43YHKaMH 3a MOJIy4yaeMyi0 KOHCYJbTAIHIO.

Ilna 3axkasa KoHcysibTaluH mo pasfeny «B» Halo npeaBapuTenbHO
03HAKOMHTbCA C HACTOSIIHMH PacUeHKaMH paGOThl H B COOTBETCTBHH C
HHMH TepeBeCTH INOYTOBHIM NeEepeBOJOM CTOMMOCTb KOHCYJbTallMH Ha
pacuetHuift cyer [IPK Ne 70052 B Tymmunckom otaenenun [ocGauka
Mocksnl ¥ Ha 06GpaTHOM CTOpOHe mepeBoda HauucaTtb: «JleHbru me-
peBoAATCA 3a KOHCyJbTamuio no pasgeny «bB». ITuceMo c¢ Bompocamu
BbiC1aHO (YMC/O, MecsU, TOf OTNpaBJeHHA MHCbMa)» W CBOH OGpaTHBIA
ajipec.

TMocne mepeBopa meHer cefidac »Ke BBICHIIAETCH NHCbMO B KOHCYJb-
Tauuio ¢ BompocamH To aapecy: Mocksa, I1-362, Boaokonamckoe oc-
ce, nom 88, pamuworexnuyeckoll koHcysabTauun L[IPK CCCP. K nuchmy
o€si3aTeNbHO TIPHKJIAABIBAETCS KBHTaHUHMA 06 OmaTe KOHCYJAbTAlHH, KO-
Topasi fIBASieTCS OCHOBaHHeM HJS Hadaja paboTH ¢ MHCbMOM [0 Mo-
CTYIUIEHHSI ACHEXKHOro mnepesoja.

Cpok ucrosienust muceM No KoHcyabtauud ot 20 auefi 1o ORHOro
mecsina (co AHH MOCTYMJIEHHS B KOHCYJbTAalHMI0), B 3aBHCHMOCTH OT
XapakTepa M CJOMHOCTH 3aJaHHBLIX BOMPOCOB, a TAKXKe HaJHuHs Tex-
HHYECKUX MaTepHaJoB [/l MOATOTOBKH OTBETOB. B cayuae 3ajepxkku
KOHCYJIbTAllMH CBepX YCTAaHOBJIEHHOTO CPOKa 3adBHTe/Nb CTaBHTc 00
3TOM B H3BECTHOCTb NMHCHMOM.

PannorexHuueckue pacyernl

KoucyabTauns NpPoU3BOAUT HEKOTOPble PaXHOTeXHHYECKHE pacyeThl,
npeAHa3HAYeHHble LA PaAHOMOGHTENbCKOH MPAaKTHKH (CHIOBHIX H BbI-
XOAHBIX TPaHCGHOPMATOPOB, BHNPAMHTENEH, KOHTYPHBIX KaTylleK HHAYK-
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THBHOCTH, N06aBOYHBIX WYHTOB H conpomB.rleHuﬁ K H3MEDHTEJIbHbIM
npubopam u I&p.).

I'Iepeqem, BBIMOJIHAEMbIX pacueToB, MOPAAOK HX 3aKa3a H CTOHUMOCTDb
pa6oThl BLICHLIIAIOTCA MO TPEGOBAaHMIO paiMosiobHTedeH.

BbinosHeHu#e Konui

KoHcynbTauus npuHMMaeT 3aka3sl Ha H3roTOBJEHHE KOMUA CXeM,
TEKCTa N PHCYHKOB CO CTPaHHMU XypHana «Pagno» W KHUT MaccoBOR pa-
nrobubnuoreku H3matenbcTB  «JHeprusis  (6biB.  TocaHeprousgar),
IHOCAA®, «CBsi3b» U HEKOTOPbIX APYTHX MCTOUHHKOB, OPH HAMUUAK HX
B TeXHHuecko# 6ub.snorexe LIPK.

CTOMMOCTb KOMHH C OAHOR CTPAHHIIB XKYpHaiaa (KHHUTH, GPOIOpbI)
¢ nepecbiniKod — | py6iib.

Jns 3akasa KOMHA Hago MepeBecTH MOUYTOBHLIM fePeBOAOM CTrOH-
mMocTb paGoThl Ha pacuetHbii cuer LIPK Ne 70052 B Tymmuackom orae-
nenun [oc6aHka MOCKBHI M Ha 06paTHOM CTOpOHe MepeBOfa HaMHCaTb:
«Jlenbru nepeBoasiTcA 3a u3rotomseHue Konwh. [TuceMo ¢ 3akasoM Bbi-
cnado (uucso, Mecsl, roa)». B nucbMe ¢ 3aka3oM Ha HM3rortoBaeHue
KOMUHA Hajo yKa3aTb TOYHOEe Ha3BaHWe KHWIH, Gpomwiopel (XKypHaia),
rol HM3laHUd H HOMepa CTPaHHll, C KOTOPLIX HA0 H3rOTOBHTbL KONHMH.
Be3 stux cBenenuii paGoTa He BBINOJHAETCA M MPHCIaHHbIE NEHbCH, 3a
yAepKaHHEeM TMOUTOBLIX DPAacxoAoB, Bo3Bpaimmaiorca obpatHo. K muermy
0653aTebHO NPHKJIAABIBAETCH KBHTAHUMA O MepeBOfe JEeHer, SBASIO-
uasics OCHOBaHHWeM AJ/ifi MepBOHAYa/JbHOrO NpHeMa 3akasa. BemosHenue
3aKa3a HAYMHAETCH C MOMEHTAa MOCTYIVIEHHS HEHEeXHOro rnepeBona.

CpoK u3roToBjeHHs KOMHA NMpPH yCAOBHH NPaBHJIBHOTO O(OPMIIEHHA
32Ka3a — 2 Helend CO AHs MOCTYIJIEHHS JEHEeXHOro MepeBofa B KOH-
Cy/bTalHIo.

Ecnn e 3aKka3udK caM He MOXeT yKa3aTb JIHTepPaTypy, H3 KOTUpO#
HeoGXOAMMO ClefaTh KOMHH, TO OH JOJKEH CHauyajna 3anpocHTb 3TH
laHHBle B KOHCy/bTauuu (cM. paspmen «B»).

BpichiIKA CXE€M K JIHCTOBOK

KoHcy/ibTallis BBICHLIAeT 3aKa3YWKAM TaKXKe KOMILIEKTbl CXeM-JH-
CTOBOK C OMWCAHMAMH DPa3/HUHLIX PaAHONIOOHTENbCKUX KOHCTPYKUHA.

BeichinaioTess Tpu Kommiekta no 10 JaucroBok B kaxaoMm. Crom-
MOCTb OIHOrO KOMILIEKTa C mepechiko#l 25 kom.

B KOHCY/IbTaUWH HMeeTcl KOMILIEKT, COCTOSHIHA M3 NATH MPHHIH-
nvanbHbiX cxem TeaesudopoB YHT-35, YHT-47/59, Temn 6/7, Py6un-102
u Pexopa-12. Croumocte ero — 50 xom.

Ilns 3aKasa CXeM-JIHCTOBOK HJIM CXeM TeleBH30pOB CJEJYeT nepe-
BECTH NOUYTOBBIM MepeBOJXOM JeHbIH Ha pPacueTHHIA cuer HPKXN«_' 76052
p Tymunckom oraenennn locGanka Mocksbl, a Ha 06paTHOR cTOpoHE
nepeBofia 4eTKo M Pa3BopuHBO HAMHCATb: «3a KOMIUIEKT CXEM-JHCTOBOK
Ne  wuau «33 KOMMIEKT cXeM TeleBH30poB» H CBOA o6parTHbii ajapec.

TlucemM M KBUTAHUMA B 3TOM CJyuae BHICHIIAThb B KOHCYJbTALHIO He
clenyer,
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