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BBEJAEHWKE

IIpn RoseTpynpoBanuu ycuautenefl HH3KOH acTOTH meped.
paauonoGuTesieM OGLIMHO BCTAET 3aJauyd MaKCHMAJIRHOTO CHH-
JKeNHs YPOBHA WYMOB Ha BbIXO#e yeuautena. Ilns ycuaureaed
2-ro wnacca pemedue 910 3afadd GoJblell 4aCThbio He NpEd-
CTABAKRT CYUIECTBEHHHX TPYAHOCTeH B CHIy HeQQJBLIOrO YCH-
JIEWHS, A TaKMe OrpaiHueHAblx TpeGoBaHUH, MPEXbABAREMLIX
K nogoOHore poxa ycuamrenaM. OAHAKO MPH KOHCTPYHPOBAHHH
BHICOKOKAYECTBEHHABIX ycmAuTedaedl 1-ro kaacca, obJajamoliny,
Kax NpaBuiO, AOCTATOUHO GOJIbLIAM ycHaeHHeM, Gopsfa ¢ uiy-
MaMH CTZHOBHTCA OJIHCH M3 OCHOBHEIX TpOGJEM, YAOB/IETBODH-

.TeIbHOE peleHHue KOTOPOﬁ’ H&TaJAKMBAeTCA Ha leanll pax sHa-

auTeJbHHX TpyAHocTeld, OcobeHHO BaKHO obecneueHHe MHEH-

. MAJIbHOTO YPOBHS WIYMOB JJisl YCHJIHTENEH 34MHCH M BOCIPOH3-

BefleHHs B MATHWUTOPOHAX, AM9 VCHAHTENEH HH3KOH YacToThi,
paboTaolpX or MHKPO(oHa, Pa3INIHOTC pola CTYAHMHAEIX YCH-
JHTEIeH HA3KOHA 4acToTH H T. A.

ITosToMy omucaHre HEKOTODHX CXeM, MO3BOJIAIOLIEX CHH3HTh
YPOBEHE LIYMOB Ha BHIXOAE BBICOKOKAYECTBEHHBIX yCHauTeeH
HU3KOW YaCTOTH, UPEACTABAACT oOnpejefeHHLIT HHTepec AJA
PAAKONIOGHTEEH, 3aHHMAIOILMXCST KOHCTPYHPOBAHKEM # Hanal-
KOH TaKOrQ pofa YCHAHTeNedH,

IToag HampsKeHMeM IIYMOB YCHAUTEAS HH3KOR 9acTOTH
OOHYHO MOIPAZyMEBAETCR HEKOTOpOe HePeMeHHOe HaMPSKeHHe
3BYKOBOH MYacTOTH Ha BHIXOHE VCHJIHMTEJS] HPH OTCYTCTBHH
HanpsKeHHs MOJe3HOTO CHruajla ua ero mxoge. ITo ceoemy
TPOMCXOMKALHHIO MIYME HA BHIXOAe YCHIHTEN MOTYT GbiTh MOA-
Pa3leJIeHb! HA BHYTpENHHE IIyMbl, BO3HHKIIHE B CAMOM YCHJIH-
T&e, B HA BHELUITHE LITYMEI, HanpspgeHue KOTODSIX MOCTYITHIO
Ha BXOA YCHJAHTEIN BMECTe C HAIPSHXeHUeM UOJE3HOID CHI-
Hana. .

OueBuiino, 9TO B CAYYae HIEAIBHOTO «HEIIYMANIEr0» YCUIIH-
TeJIsl TPA HYJeBOM BXOAHOM HanpsiKeHud (KOPOTKOe 3aMbIKa-
HHE HZ BXOJe) BBIXOMIHOE HANPMKEHKE YCHTHTENs TaKxKe JOJK-
HO GelTh paBHO Hyaw. OfHAKO f1a BHIXCAR PeasbHOTG YCHAUTENA
BCErJa MMeeTCR HEKOTOPOe HAmpsKeHHe BHYTPEHHHX WIYMOB,
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. ITosBaenue 37070 HAMPHKEHAR BHISHBACTCH CACAYIOWAME TpH-

THHAMH:

1. Paanuanoro poaa HaBoAKamu ((OH) NEepeMEHHOTO TOKa -

fpoMEILIeHHoR yactoThl (50 eg). Cioma oTHocHTes ¢oH, oby-
CROBJEHHBIH NJIOXOH (DHAbTpauHell aHOTHOTO HANpPsSIKEHUs B
punpsamutedie. [Ipy 9TOM Ha BEIXOfle YCHJATENS UPHCYTCTBYET
1-9 rapMOHHKA BHIIPAMNCHHOTO HANpPSXKEHHS (UACTOTa ee NpH
QOHONOJAYIEPHOAHOM BBRIIPSMJeHHH cocTapader b0 2y, a npu
ABYXTIONYNIEpHOAHOM BMpsaMIennu — 100 24).

2. HaroaxaMmu Apyrax 4acToT 3BYKOBOIO AMana3soHa, He-
mocpelCTBEHHO HE CBA33HHEIX C UACTOTOH MHTaOILEro Hanps-
HEHH,

3. BHyTpeHHHMH ITyMaMH SAEKTPOHHBIX JaMM H 3JEMEHTOB
CXEMEL :

B cymmapHOM HanpaMeHnHH INYMOB Ha BRIXOAE YCHJMTENS
o6biyHo Gosiee 80Y% npuxomuTca Ha masoakH ((oH) nepemen-
HOLO TOEA NPOMHILIEHHOH YACTOTH K HA €r0 TapMOHHKH.

IToMexu Apyr#x <acToT SBYKOBOMO JHaNasoHa  Oosbiuei
YACTBI0 IPOHCXOART HO NPHYHEE HEPOBHOCTEH XOfa 3JEKTPO-
JBHTaTeasl MPOHTPHBATENS WM JEATONPOTAXRHOTO MEeXaHH3IMA,
SKCUEHTPHCHTETA AMCKA [POUTPHIBATENA WM APYrHX Bpalliaio-

WIBXCH ‘IaCTEﬁ, a4 TaKXe B pesy/ibTare Pe3KHX MepHofideCKHX .

H3MEHEHHH HANDXKEHHR B CETH, HMEIOLHX MECTO IPH HAJIHUEH
EPYNHBIX 3HAKONEPEMEHHEIX Harpysok (HeKOTOpHeE CTaHKH,
nUAOpaMK M T, A.). Taxkoro posa noMexw OGKYHO HOCTYRAIOT
HA BXOX YCH/IHTeId BMECTE ¢ HANPSKEHHEM BOJE3HOTo CHrHaNa
H MOTyT OHTh OTHeCeHHl K- OiyMaM BHEUIHErD IPOHCXOMR/e-
HAS. . .

B ycurmtenax HM3KOH YacTOTH NPA HX CPABHHTENBHO He-
Goaeurofl gyecTEHrenwHocTH (B cpegneMm 0,6 us) BHYTpenmue
fyMel 3/1eKTPOHHEIX JiaMIl HE HMEIOT TAKOTO pellaiilere sHa-
yeHHA, KaK, HampaMep, B KacKajaxX YCHJHTeNeH BHCOKOH 7acro-
TH KOPOTKOBOJIHOBHIX # YJBTPAKOPOTKOBOJHOBHIX HPHEMHHKOB.
Onnako NpH KOHCTPYHPOBAHMH 0CO60 BHICOKOKAYECTBEHHBIX
yewnareaefft HE3Ko# 9acToTH ¢ GoanmmM kos(pdunmentom yen-
Jeidd pOVib BHYTPEHHAX IIYMOB TIePBOH JIaMIbl YCHAHTEs HPH-
XONUTCH BCe KE YUHTLIBATE. :

CymMapHriil ypoBeHb IIYMOB Ha BHXOJe YCHAWTeNns Husxoff
UaCTOTH 3ABUCUT OT COCTaBa HaNpMKeHHs, NOCTYNAIOUEero Ha
ero BxoA. B cayuae, ecan BXO/HOe HaNpMXKeHHE COACPKHT INy-
MOBBHe KOMNOHEHTH, TO H OHH OyIyT yCHJEHE B paBHOH Mmepe
¢ OOJIe3HBIM CHTHAJIOM. B gacrHocTtm, npx paboTe oT NMpHeMHH-
R4 CYMMAPHLIA YPOBEHh INYMOB Ha BHIX0Je YCHJHTEIa Oyner
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CKAARBIBATECH M3 LIYMOB, YXKe HMEIOH[HXCH HAPAAY ¢ MOJS3HAIM
CHTHAJAOM Ha BXOJE YCHJHTEJA, H COGCTBEHHO BHYTPEHHHX WIy-
MOB YCHAHTEJIA. '

Cornacao I'OCT 5651-51 ypoBenb (oHa A8 HPHEMHHKOB
I-ro kaacca ne nouamer npeBwnark — 40 6. us IPUEMHHKOB
AMIVIHTYRHOH MOAYJSILHE T2KO#l ypOBEeHE (DOH2 SABJSETCH BIOJ-
He NPHEMJEMBIM, OCOGENHO YUMTHIBas CPABHATENBHO BRICOKHI
ypoBeHb HANPSXEHHOCTH NOJS NOMEX B KPYMHBIX ropofgax H
HEAycTpHadbHbIX nentpax (10—b0 mxe). B caywae xe npuem-
HHKOB YaCTOTHOH MOJy/isfiiMH TPeGOBauWs K ypoBHIO (hOHa
MOTYT OLITH 3UAUHTENRHO TOBHILCHH, CKaxKeMm 70 —60 66.

K coxanenuio, GOJbIUHHCTBO BHIMYCKAEMEX paAHOBEIA-
T@JbHBIX- MPHEMHHKOB H TEJNEBM30POB 0B6JaaaeT 3HAYHTEIbIO
NOBBILIEHHBIM (ZaXe HPOTHB HOPMBI) ypoeHeM (OHA, YToO CFa-
HOBHTCH OCOGENHO 3aMeTHBLIM [pH YBeJHYEHHH HNanpAKeHHS
CeTH, a TAKXKe IPH UX BKJIQUEHHH NOJ HOMHHAJLHOE HATPKe-
HHe [UTAINA [I0CHe 3HaYnTeIbHOTO NepephiBa B padoTe.

Hro xe Kacaercsi BHICOKOKAUECTREHNLIX YCHIHTEAEH HH3KON
YACTOTE, TO [pPH YYBCTBHTENBHOCTH YCHJAHTENs HOPAOKA
0,2—1 Me naBOAKA B HECKOJABKO MAKPOBOJBT y:Ke CO3Taer 3a-
MeTHBIA ¢oH Ha ero BHXOAe. IIO3TOMY NpAKTHYECKH AOMYCTH-
MBIM YPOBHeM (poHa B 3TOM Cayuae MOXKHO cuuTaTh —60 96,
XOTA B HEKOTOPHIX 0CO60 BBICOKOKAYECTBEHHBIX YCHJIHTEJNISIX
ofecneunBaeTcs ypoBeds ¢oua nopaika —80 96.

Tpebosanna I'OCT 5968-51 na yposens (oHa AJdg yCHAH-
Tenedt 1-To ¥ 2-To KNACCOB B HACTOMMEE BPEMS CJeJyeT CIHTATh
HeCKOJTRKO 38HHKEHINbIMY, TAK KaK MHOQTrHe paﬂI/IO.I'[IOﬁHTEJIbCKHe
KOHCTPYKLMY yXe o0ecnedHBaloT 3NAUHTEIBHC MeHbUIM{l ypo-
Beds dioHa, yem npegycmorpeno NOCT (xak masectho, I'OCT
5968-51 ~ mpenycmartpupaerT ypopeup (oHa AIH  YCHAHTEJEH
l-ro Kaacca He Mmenee weM Ha 50 J6 uuKe VPOBHA IOJE3HOTO
CHTHaJla Ha BBIXOAE YCWJIWTEJS, TZKNM O0PasOoM I} ¥ UyBCTBH-
TeJAbHOCTH yewiHTeas 0,5 me IomycKaercs MepecudTaniibiii Ha
BXOI ypoBeHh dona 0,9—1 mka),

‘B mawno# Opounope paccMaTpPHBAIOTCH HEKOTOPHIE METOZEI
6opBOB! ¢ MYMaMH B BHICOKOK2YECTBEHHBIX YCHIWTEAAX HH3IKOH
HacTOTHl. JTH METOMAB MOTYT OHITh NPUMEHEHB B PaguodoCH-
TENbCKOH NMpakTHKe. ’ :




METO/bl YCTPAHEHYA ®OHA NEPEMEHHOTO TOKA
POMBIELAEHHOA YACTOTHI

[Tpu KOHCTPYHPOBAHHU BHLICOKOKAYECTBEHHBIX ycmmTenegf
fopbba ¢ POHOM NepeMenHOro TOKa OOBIYHO npenc*raa.rmernxﬂ-
CTATOUNO CJIOKHYIO 3ajady. B xauectBe mpumepa MOKHO fip -
BecTH. TOT (haxr, 4YTO NpH HUYBCTBHTEABLHOCTH );cm%dreig
0,1—0,6 M6 -HaBOIKa - HEPEMEHHOIO TOKa IOpsfKa _bn?{ $oﬁ
B MEPBOM KACKaJle YCHAHTEAA CO37aeT HACTO/BKO CHJIbIICH ton
Ha BHIXOIE YCHJMTeJs, UTO HOpManbHas pabora 3Byxo§o Op i3
BOISINErO YCTPOHCTBA CTAHOBHTCA yXKe HEBOSMOMKHOM. c:oxa
HHMH DPUYANAMH BO3HUKHOBEHMsl (DOHZ @EPEMENHOro T
SIBJSIOTCA:

1) mexnocraTounas (GuJABTPANHT  AHOLHOrO Haﬂpﬁfig{&)ﬁijﬂ
(don nepBofi rapMOHUKH BLNPSMJIEHHOrO HanpsAXeHHsT ey
MpH ABYXIOMYHEPHOAHOM _BHITPSMJAEHAH) ; : _

' 2) megocTaTouHa® H3OMSUMA MeXAy HUTHIO HaKaja K::{"raoﬂ
AOM B TNepBEIX JaMIax YCAJIHMTENd, a Takxe rieﬂ.%cgamt{
TEoBas HHEPHHOHKOCTh KATOAOB 3ITHX JaMI {ton 24);

 3) momBlieHHEe HANPSUKEHHA TACTOTH [EPEMERHOro Tcg{a sﬂ
ero rapMOHHK Ha AETAIAX CXeMHl, DACHOJOMEHHBIX B aU
cinoBoro TpauchopMarcpa, Apocceds QUAbTpA d T. I

4) HaaguMe B TMEPBHX KACKaJax YCWJIHTEAS RENOCTATGUHO

' XOpOIIQ SKPaHEPOBAHHLIX 3AEMEUTOB CXEMHI, oﬁﬂaﬂawﬁ;{& ?11;1:
COKHM COMPOTHBJIEBHEM, a T103TOMYy 0C060 IIO,ELBep}KEHI x ua-
'BOKAM [IEDEMEHHCro TOKA (COMPOTHBJICHHA [OPAAKA
H Bbille, EHICOKOOMHBIE APOCCETH M T. A.);
5) HeCHMMeTDUYHOe 3aseMJierue TPOBOROB !
HCIOAb3OBANHAE [HACCH B KauecTpe OJHOro H3 MPOBOAOB HaKajla.
Bopeba ¢ (pdﬂom NepeMEHHOr0 TOKA MOXET BECTHCh Ti0

- CHOBHBIM HaNpPABJIECHEIM:
KBy:.I) Oy(:TpaHeHHe chHx GpHAHH nosBieHus oHa (H:;g:m:g:
yayylieREne KadecTBa (HJBTPAUMH AHOLHOIO Hanpﬁmﬁ s, fe-
peBOj TMTAHHS HAKAJd JAMI TPEJBAPHTE]BHOro . YTl 15
Ha TOCTOSHHLIA TOK, Gosiee painoHaNbHEIA MOHT2X W 3KpaH

pOBKA OTAE/AbHLIX Y3JIOB YCHIWTeNs M T. A.};
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HaKajla HAH

0) DpuMeHeHHe KOMNEHCAHNOHHOQ METOAa, 3aRAtoYyaioile-
oCH B HCK_YCCTBEHHOM B:BEH,EHHH B COCTaB CHrHana Halpaxe-
HHA, HMEIOIEro Ty Me YacToTy, YTO H HalpsikeHwe QoHa, W
HaxXQ/IALIETOoCs ¢ HHM B npoTHEC(Aase.

PaccMoTpam noapobree ati MeTogm Sopu6Hl ¢ hoHOM mepe-
MEHHOTO TOKa, '

Y.ﬂy_qmelme KavyeCTBa [I]H.TIBTpaI_lHH AHOHHOrQ HANPSAHEHKA

3HauHTe bHOE NMOBLIMEHHE KaUecTRa (unbTpauNE aHOAHOTO
HANPAKEHUS] MOXKET OHITh NOCTHIHYTO NOCPEACTROM YBeude-
HAST HHAYKTHBIOCTH Apoccens uaetpa no 3040 ex, yeeau-’
HCHHS  CMKOCTH KORAeHCATOpoB. §uuibTpa g0  40—80 awdh,
HCIOb30BaHUA ARofiHOTO Il-06pasmoro ¢umastpa u-r. . Has
9TOH e NEeNH NPHMEUsieTCs INYHTHPOBAHME AHOMIOB KeHJITpOHA
Ha SEMJII0 KOHJEHCATOPAMH €MKUCTLIO NOpsiKa 0,01—0,02 mxeh.

Hacro ypenwuenne yposng tHhona BLIBLIBAETCH TMOBHLIEHHOMN
YTEUKOH 3JEKTPOMATHICCKHX KOHASHCATOPOR thuabTpa, uTo B
CBOIO 0Uepefb MOXKET OLITh BEI3BAHO PadoTOM 3NEKTPOSHTHYE-
CKOr0 KOHAGHCATOPA MpPH MOBHIUEHHOA TeMmepaTtype (Hanmpumep
IPH pPacmoOKeHHH KOHIEHCATOPA CJHIUKOM OAH3KO OT KeHO-
TPOHA HJIH MOHIHOH BEIXOAHOR JaMubl W T. A.).

Peskoe yBeqnuenue yreukn ,H TIEDETPEE 3JEKTPOJIHATHULCKHX
KOHZIEHCATOPOB HAGMIOAAIOTCSH TAKIKE HPU HX BKJIIOUEHHHA MOCHe
UPOXOIXHUTENBHOrO Xpawedus (Gogce 2—3 mec.) cpasy noa

- HOMHHA/IbHOE paGodee nanpsikenue. IloaToMy BUOBbL ycTaHas-

JHBACMBIC 3IJIEKTPOMHTHICCKHE KOHACHCATOPH Hepe] BKJIOYe-
HHEM NOMKHE [IOAEEPTATLCH (POPMOBKe, sakJIcuawllelics B mo-
CTENIEHHOM AOBEJEHUH palouero nanpsxeHHs Koujgencaropa 10
HOMUHAJBHOTO. :

[lpy pabouweM Ranpsxernw BJeKTPOSHTHICCKOTO KOHIEH-
caropa 450 & QopMOBKA MOIKET RPOH3BOLHTHCS TyTeM Bhiiep-
HUBAHUA KOHAeHcAaTOpa B Teuewue 10—I15 mun. nox manpsse-
wieM 50—70 8 c MOC/ARRYIOIIAM NOBHIIEHMEM HATIPSUKEHHS

‘CKaukamu uepes 4—5 muu. no 20 ¢ no HommHamHOTO, 1lpm

HOMAHAJIBHOM — HANDSKEHHM W HOPMANbHON  TeMmepaTtype
HCIIPABHAE BIEKTPOIHTHYECKHE KOHAEHCATODPH OGBLIAHO HMEIOT
yreury 0,025—0,05 ma/mrgp. : _
3HauATeNBHOE YIIYUILeHHe GHABTPAUAH MOMKeT GLITh FOCTHI-
IlyTO 3aMEHOA BEIXOAHOTO KOHAEHCATOpa (UALTPa ABYMA CO-
CAMAEHHBIMH  [10C/IE/IOBATEABHO TA30BEIMU  CTASHAH3ATOPAMH
tanos CI-3C u CI'-4C (dur. 1). Tlogkrouenue rasoBbx cfa-
GHJIM3aTOPOB BMECTO BHIXOAHOTO KCHAeHCaTOpa HARTNA IKBH-
BAJIEHTHO. MOJIKIMOYeHHI GoAblIoR eMKocTH (okoao 500 Mip),
470, NOMHMG Xopoltiefl (GHILTPALHY AHGKHOTO HaNpsKeHus,
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A4€T BOZMOMKHOCTb 3HAUMTENIBHO YAYSUUTh (PASOBYIO XapakTe-
PHCTHKY ycuJnTeas B 06JaCTH HH3LIAX YacTOT.
I[IpH MCHOJBL3OBAHHH AOCTATOYHO INIyOOKOH ofipaTHOl cBA3U

TpeGoBaHus K JHHEHHOCTH (230BOK XapaKTEPHCTHRN B obaacTtd -
HU3IUMX YACTOT Bo3pacTawt. B aToM ciydae NpPHXCAHTCH OTKA-,
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Dur, 2. Cxema QEJILTPA BHOPAMBTENA € HCOOMb30BAHKEM
rasopux cTabHJIM3ATOPOB, NO2BOIAICUIAA UOTYUHTH ¥IyUlIEH:
 HYI0 (a20BYI0 XaPAKTEPHCTHKY YCHAHTEJ,

3HBATHCH K OT Apoccenss (AAbTDA, APUMEHAS -BMECTO HEro
conportuBiene (Qur. 2). 3To mgaeT BO3MOXHOCT: OIYCTRTB
HUKHIOIO FPAHHIY YACTOTHOrO JHANascHa YCHJMTeas A0 4acToT
nopsaka 20—30 ay.

Takum cnoco6oM MOMHO NMHTAaTh BCe KacKafbl BBHICOKOKAYE-
CTREHHOI0 YCHJ/IUTENs, 3& HCKJAIOYEHHEM BHIXOHHOTO, HOCKOJIBKY
rasoehle crabuansaropu THnoe CI-3C u CI'-4C umeror cpasum-
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11N THANAAL LS 2P e 5 A 2 s aiia i e iae e st oo i . D
30 xa). '

IMutande MOIIHOTC BHIXCAHOTO KacKala MOXHQO ocyLle-
CTBASTH OOBIYHBIM Croco6oM, TEPHMEHAS HAa BhIXoAe (HALTDA
koHfencatop B 80—120 mxg. Hpoccess duanTpa peKOMEHAYET-

*L008 by apdes pasn
[ Gsizodneo sucrada

R, 100{208m) _ﬂ{?__ [ fir + 7508

Ha
npeddapumens-
Ao ot HIE YUY
1 C F *‘ H 64.
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®ur, 3. Cxesma QHALTPA BHOPAMHTENA C OTBOLOM OT
qaCTR OOMOTKE JApOCCENs.

Nt
s

¢ BHIIOAHSTE ¢ OTBOOOM OT '4acTH O0OMOTKH Ha eMKOCTb

30—40 mxp (Pur. 3), uTO TaKHKe YAYUIAET UIABTPALHIO.

Bricokoe kavecTso GUILTPAUAH ¥ Xopoutas (opMa pasopoit
XapAKTEPUCTHKA B OGJACTH IH3MIMX YacTOT MOryT ObTs ROMY-
weHbl W [pH TOMOLIM OCOOOH CXeMbl BKJIOUEHHS JApoccens
(chur. 4). Kax BeAHO M3 cXeMBbl, Apoccens JIp COCTOMT M3 ABYX
paBHEIX CeKunii [—2 H I
3—4, BKIOUYEHHBIX  HAa- R 108{56m) —_—
scTpedy Apyr Apyry. Ilpa
9TOM MAarHHTHBIE DNOTOKH,

At L o+

cO31aBaeMple NOCTOSHHOHA (56m) ,CP;_M'Q I:‘T"_(fo'o
COCTaABMASIFIOLICH IIPOTEKAD- | {(4508) (4508}
¥Ero {0 CeKIUAM APOCCe- 4L ‘

Jsl TOKA, B3aWMHO KOMTEH- dur. 4. Cxema paaeTpa ¢ ANYXCEKNH-
capyiotess (Kak ¥ B JBYX- OENLIM ADOCCCIEM.
TAKTHBHIX BHIXOJHBIX TPaHC- ' .
thopMatopax}, UTo JaerT BO3MOXKHOCTE INPONyCKaTh HUepes
Apoccenb Gonblipe 0O MOCTOSNNOH COCTBAAKOUEH TOKM fies
KaKol-m6o olacnocTH Hacwillenus 'cepieundxa. IlepemenHas

e COCTABIAKINAT HEJHKOM OTQHIETPOBBIBAETCH  CeKuUed

1—2 ppoccens.

Ha ¢ur. 5 usofpamena cxema 6J0Ka HHTaHHs BHICOKOKa-
YECTREIHOTO YCHJIWTEIs H IIpUeMHHKA 1-ro K/aacca, B KOTOPOM
HCTIO/IR30BAHA MOAOGHAS cxema BKAOYeHHs Apoccess. B Hed
IAsl MWTAHMS TPeXBapUTeNLHOT0 ¥ OKOHEUHOTo YCHIUTeNeH NpH-
MeHeHEl IBa OTAENBHBIX (UIRTpa ¢ ABYXCEKLUHOHHHMH Jpocce-
asmu Aps w Jip, cexumw I—2 y 3—4 xoTophlX CcoeAHHEHH
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Gur, 5. Cxema 610X8 NUTAHUA BHCOKOKAUSCTBEHHOrQ YCHAHTERAR W UpEEMHuKA 1-T0 Kaacca

e R RS L S

B OLPaTHRIA HdllpJanditiias, L2 pPeiiAii i by b
TPOB, MOMHMO BHICOKOTO KauecTEa (HIbTpalHH, ofecreunsaer
XOPOmyl0 pasBA3KY Mewjly [NpeiBapHTeJbHBM H OKOHEWHEIM
YCHJIMTesIMH. DBHIXOZHEIM  3J€MEHTOM KaMore QuibTpa
apasercs cekons 3—4 Apoccens. Koxgencatop Cy Ha Bol-
xoe apoccens Jp, CAyMHT ANA PasBA3KH IO BLICOKOHA ua-
CTOTE H He HBJISeTCHA, TAKHM 00pasoM, BLIXOJHBIM 3JeMeHTOM
thuaLTPa. :

Jpoccens JIps uMmeer ellle 8 KOMITERCRUUOHHYIO OOGMOTKY
5—7 ¢ sasemnenuoli cpearedi Toukofl 6. K aTofi oGMOTKe MOA-
KIIOYEH HOTEHUHOMETP K5, ¢ KOTOPOro CHHMAETCS KOMIeHCa-
LHOHHOE HaNpsKEnne HYKHOH aMIUIETYAb M (assl Aas mofat
Ha KaroA TepBod JaMmil NPEeABApHTENBHOIG  YCHAUTEIH
(par, 14). '

CofpaHHbie TIo Takofl cxeMe Apocceru PHABTPa obecieyH-
BAIOT BecbMa BHICOKOE KauecTBO OHILTPANM# NpA MeHbIIHX
{npumepno B 2 -pasa) no cpaBHeHHI0 ¢ OOBITHBIMH pa3mepax

‘MNaKera ceprevyHHKA.

VuurhiBas HeGosninoe ToTpebaedHe TOKA MPeABapuTesIbHBIM
yeuautesem (o6biuio He Gosnee 10—20 ma), ampocceas Jpa
'MOXKHO BBHITIONHATL CO 3HAYUTEJBHO GOJBIIMM THCIOM BHTKOB,
yem. v Apoccean Jp,. Jnsa oGecrneuerus Gonbiliol CTaGRABHO-
CTH HATPY30YHOrOo PeXMUMa KEeHOTPGHOB Ha Bxofle (PHIBTPOB
BKJIOYEHH CORPOTHBASHMA R3 W K, cAyiaulwe, Kpome TOTO,
ANS OpeaynpeKNeHns pe3kux GPOCKOR HANPSIKEHHs Ha SJeK-

- TPOIMTUYECKHX KORjeHCaTopax (RALTPA NpY BKIWYCHHH BH-

OpSAMUTENIH, KOrAA JAMibl YCHRHTEAA €lle He navany morpeb-
JAsTh TOK (AN 3TORt e UeJM CJyKAT CONPOTUBJCHHA Ry
u Rz B CXeMax BulnpaMuTenef, H300paxenusx Ha ¢ur, 3 n 4).
[epprunas ofimorka cmaoporo tpaHchopmatopa Tp nox-
KII09AETes B CeTh. uepes Apocceau Jpy u Jps HHAYKTHBHOCTHIO
no 60 mzx. Our BMecTe c konJencatopaMu Cs; u Cy 32MMIIAI0T
HeMH MUTANHA OT IPOHAKIIOBEHUS DAMIHIIEIX BHICOKOYACTOTHAIX
OOMCX K3 3JEKTPOCETH. ODTH XKe JPOCCeNH TReAynpexaaloT
A3AYYeHHE B JEKTPCeeTh PA3IMYHEIX MOMEX, CBA3AHNEX ¢ e
PEXOHEIMY [POLECCAMH NPH BKJIOUEHHH ¥ BLIKIIOUEHHH NHTA-
Hust sompamatens. Hemu 027, u RyCy, myuTupyoulye BHIK/O-
vareas Bk, caymar gas Tolt ke wOeaw.- Kpome TOro, omH -
HpefoTBpamlaloT ofropaHKe KOBTAKTOB BBIK/HOTATENH. '
B o0cof0 OTBETCTBEHHBIX CAYUAAX HCIOJb3YIOTCH BHINPSMH-
TeNH ¢ 7eKTpoHHON crafuimsanuedl, ogHake B JIOGUTENBCKUX
KOHCTPYKUMAX OHH NPHMEHSIOTCH CPABHHTEJNbHO PelKo BBUILY
3HAYHTEIRAOTO YCJOKHEHH CXEMBE ’
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- Murapme HUTER HAKAJAA JAaMn ApefBapHTEALHOTO YCHAHTENR
NGCTOSIHHBMM TOKGM '

HenocratouHas H30AsINAS MEXY HHTbIO HaKata u KATONOM,
4 Takie Majasi TEINQBAs HHEPIAA KATOAa HepBodl JaMilH
fIpeABAPHTELHOrO YCAINTENS ABIAIOTCA NPHUMRAMH TOTO, 4TO
naske [PH MUTAHHE AHONOB JIAMI CTPOCO MOCTORHHLIM HATIpAXE:
mueM (lanmpuMep, OT AKKVMYJATOPOB) I'a BRIXCAE YCHJIMTE]A
Rce e mMeeTcs (oH nepementoro.toka (50 ey). Ilpa cpasHu-
reNbHO HeGOABILOH HUYBCTRUTENBHOCTH yCHmHTeds (MOpsaKa

Fig27n 44756
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dpr. 6. Cxesa 6/J0Ka NUTappa OPeABAaPUTCIBHOTO yCHIHTEAR
"¢ OTAeALEWM BRNPAMUTEIeM JUIH IHTAHMA HuTed Hakaid
14MIL DOCTOANTHBM TOKOM,

0,5—1 8) 370T (OH NMOUTH [Ie3AMETER, OJNAKO TpH MOBBIIEHKRH _
YyBCTBHTEABHOCTH IO 0,010,005 & ¢oH NepeMCHHOro TOXA =
CTAHOBHTCSH YIKe 3HauHTe/bllbIM. ' f
JIisl BEICOKOKAYECTBeHHDIX yeuauteselt Hu3Kof uacToThl ypo- i
_ BeHb (ouna AoJKeN OulTh HC BHIIE -850 d6. DTo 3LAUYAT, UTO :
| npy HAMDSKEHHH [ONESHOTO CHITIAla Ha BXOAS VCHIATENS
nopanxa 0,5 & yposefs (oua Jo/UKeH 6piTh He Gosee 0,5 M8
B srom caydae pecyMa -feficTeeHnol Mepolf ABJASETCH MePCeBOA
nTauns HUTEl HARAMa JAaMn MPeiBapUTEbHOTe yCHAUTENR
Ha HOCTOSHHBEIA TOK. JIas 3TOro yJOOHO NMPUMEHHTE KYNPOKCS
WL HAV CEIEHOBEL BLIPAMHTENb, COGpaHHb MO MOCTOBOT -
cxeme (Qur. 6). Hutu Raxanra JaMmIl (z nauHOM chydae Tpex ;|
apoineix TpHoace 6H2I1) Beroasee COEANHATH [OC/ME0BATEE" g
no. [lpu 9TONM A8 HOTyYeHHs COOTBETCTBYIOILETO HAMpSXKeHHA |
ua Boxome (189 ) ofMoTka TpamciopMaTopa JAOAKHA B

12

®ur, 7. CXxeMa [peJBapUTENLEOTO YCHIATENA C NuTAHHEM warel HARANA JNAMT TOCTOAHHEIM TOKOM,




PaccuuThIBATLCA Tag, ¥ro6hl HAOpPsKeHHe XOJAOCTOro xoja (Gea
BeHTHNeH) ObLIO OKOJO 20 8. .

B HexoTOpHIX €IyUasix NHTaHHEe MOCTOAHHBIM TOKOM HHTEH
HaKa/la JaMI [PeABAPHTENbHONO YCHAHTEdl MOXKHO OCyLie-
CTBHTb M 0e3 ycTpoiiciBa chneuyaipHOre BunpsamHTEIA, Ha
¢Gur. 7 npuBoAMTCA cXeMa IPefBAPUTENBHONO YCHAATEJN HA
Tpex Jamnax 12)K8, HHTH Hakaja KOTOPBIX MMTAIOTCH BHOA-
HEIM TOKCM JaMl BBIXOAHOrO KacKaga (dwr, 8) ¥ omnoBpemed-
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@ur. 8, Buxogsofl kackad, ocyllecTBAAIOW AR
TOETadre HuTefl HaKaAa JaMO TpeldBapuTelbHOro
YCUAMTEIA TOCTOSHHLIM TOKOM

HO CAYXAT KATOAHHM COMNPOTHBJAEHHEM ABTOMATHYECKOTQ CME-
~ LIeHWs A/t JaMO 3TOr0 Kackaia.

Ha nagan tpex aamn 12)K8 mpeasapurenbnoro ycHrmTeI:
EpH TOC/EROBATENBHOM COENMHEHHH HHTER HeoOXoAuMmo IMpH
toke 150 mg noparte nanpsakenze 37,8 ¢, Bulxofnoil xackan Ha
Apyx Jgamnax 6I13C B TpHOAEOM BKMIOMCEEH JaeT najeHHe
HANIPSKEHHA 'Ha KaTOATOM CONPOTHBIeHKH oKoao 39 g mpH
Toke 125 ma. Helocraomyi AJa NMTAaHHA NUTEH Dakara TOK
B 25 Ma OTBOAMTCS HA AHOAHOH Helld Yepes CONMpOTHBIeHHe Ry,
KOTOPOE, KDPOME TOro, NpeloXpaHsieT ewle- 3JeKTPOJHTHUECKHE
KOHAEHCATOPH: (DHALTPA OT pe3KHx ODOCKOB HANPANKEHAR I[PH
SKJICUEHKH BHIIpSIMUTENS (AHAMOTHYHQ COOPOTHBRJEHWAM R
H Ry B cxemax Ha ¢ur. 3 u 4). Ilpu HeHcnoab3oBaHHHA HpeJBa-
. pUTeJLHOTO YCHJIHTENS KATOZH BEIXOJHLIX JAMI COSJHHRIOT
nepegmqa're.uem [T ¢ conporusfieHdeM KaTOJHOTO CMELIe-
HHUA 0.

14

Tagyo xe cXemMy MOMKHO MPHMEHHTh U AAS NUTAHHA HUTEH
AaKajga ABYX JIAMO WJIH OAHOH JaMIIbl RBPeABAPHTEJNBHOIQ YCH-
JHUTENA, TICAOGPAB NPH MOMOLZH CONPOTHBJICHUR HeOOXOXUMBIH
IAs sroro ToK. [1o Tagomy ke cnocoly MOIKHO TKTATh W HUTH
HAaKajia Jami AP¥IHX THIOB. DTOT ¢rnocoG MNHTAHKS Hagaja
JaMi OpeJBaPUTeNILHOrO YCHJAHTENS MOXKeT OniTh ¢ YCUexoM
NpPEMEHEH NPH KGHCTPYHPOBAHMK P&ANOBELIATETBHEIX IIPHCMHH-
KoBR [-ro Kaacca.

Mepsl KOHCTPYKTHEHO-MOBTAKHOTO NOPSIAKA

YpoBerb (pOHA Ha BBIXOJAE BHICOKOKAYECTBEHHOTG yCHAHTES
CHJIBIIO 33BHCHT OT IPaBAJLHOM KOMIOKORKH €ro neranell u Ka-
YeCTEd MOHTaXd,

Bo H30eskaiHe HABOAOK HEepBLle KACKA/b YCHJIHTENR HAIO
pacioflaraTk BO3MOXKHO [ajblle OT CUJI0BOrQ Tpadcdopmaropa
any Apoccess QUALTPA.

B ocofic oTBeTCTBEHHBIX CJYYasix PEKOMEHIYETCS 3aKJio-
4aTh BXOJHYIO JaMNy B 3aseMJEHHbIH CTaJbHOH 3Kpad MIH e
HCHOONR30BATh B KAYECTBE BXOAHOH JAMILL METANJHUECKHE NeH-
toael THna 6)K8 uwau 12)K8 B TpHoanoM BrAmuenud, Kak mo-
Ka3aj onslT, Jamnsl Tana 67K8 B TPHOXHOM BEJIOUEHAH HMEIOT
BECbMa HH3KHI YPOBEHB BHYTDEHHHUX IIYMOB, OUeHb CTaOH/b-
BBl 10 napaMeTpaM M MaJjio NOJBepiKeHh HABOJKAM.

B Tex cayuasix, KorAa YCHIHTENIh HMEET ACCTATOYHO BEICO-
KYIO 9yYBCTBHTENBHOCTL, HA BXOAE CJeZYeT HPHMEHSTh Clelnalb-
Ho orofpanmeie Tpuoabt tTuna 6C2C, Kak Hammenee IMyMAUHe
JAaMmiel. Takyile JaMmoy chejiyer TOMECTHTH B JAOCTATOYHO
TOJCTHIH CTaJALHOH 3Kpail, NPOYHO NPHBMHYEHAHBIA K LIACCH.
Has ycrpasenuss MEKPOGOHHOTO 3(Q{eKTa JaMICBYK TaHERb-
KY UYXHO YKDeNUTs HA aMOPTU3HDYIOMIHX NPOKIALKAX HJIM
MONBECATE 11a PACTMKHLIX TIPyXKHHKAX.

B neppuiX Kackamax UyBCTBHTENBHBIX BLICOKOKAUECTBEHHLIX
yeuauredaei HyXXHO 10 BO3MOXKIlOCTH u3beraTh HOpHMEHenus
BEICOKQOMHEIX COHPOTHEJENUH, TaK KakK (UM MOTYT CJAYZKHTH
HCTOUIHKOM BCEBOSMOMKHBIX HABOZOK M INVMEB, Tak, HaupuMep,
He pEKOMeHIYeTcsl NIPHMEHNATh B CXEMax PEryJHDOBKU IPOMKO-
CTH H TeMOpa COnmpoTHBAEHAS BeanudaHoH Gonce 1 mzom. Kop-
myca 3THX COTNPOTHBJEHRHE clefayer 3a3eMadTh. PexoMenayercs
NEPEMEeHHKE CODPOTHBJAEHHA [ DeryJHpoOBKH TDOMKOCTH H
TeMGpa MOMELaTh B CHEIHANLHEIR KpaR BMECTe C AeTa/IAMH,
BXOOAIIAMH B CXEMY DeryJHpOBKH.

CoeavHenue NOABEPIKEITHEIX HABCKKAM TOUEK CXeMBbl cieayer
BHITIOJHATE IKPAHUPOBAHHBIM TDPOROIOM.

15




Conporusiennn KaToONHOrO CMELEHHR B NEPBLIX KACKaAax
YCHJIHTENA 3aMETHO MOBBILUAIOT YpPoBeHb ¢oHa. POH 3HATH-
TEABHO CHHKAETCA, €CJAM 3TH CONPOTHB/EHHS OROKHPOBAlHl
KonJleHcaTopaMd AoCTaTouno Goanmol emrocru (2550 mkd).

G,

-755 XOpOWIHe pe3yJbTaThi Aaer Hc-

|7, OPOTHRJIGHHE, a TaKwe MoZaua
B lens Haga 4 Jamn heSoJbllo-
Io NOCTORHHOLO MOJOKHTEILHOTO
Ay cmeienrs (5 -+ 10 8). Cuu-

6 1
W
! T oon) Tt
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B I8 : .
RatRy=05mean =9
@ur, 9, CxeMa ACTOYHHKE OTDH-
HATSALHOT G HAGDAMCHMA € DH-

TaHdeM 0T Haka/Ibho# OGMOTKM
CHJ0BOTC TpaHctopMaTopa,

HOM TIPOHCXOJIHT 38 CHET YMeHb-
WICHAR aMIIRTYJHOTO 3HAYeHHA
HanpAAKeHUS, JeHCTRYIoIIero
MeKAY KATOOOM H HHTbK HaKa-
Ja (IIOCKOJIbe Katox Bmcer Io-

JIOIKUTE/AbHKH [OTCHHHAN OTHO-.

CHTE/IbHO 3eMJH 34 CdeT NaJleHus HANPSKEHUs Ha COTPOTUBIE-
HUH aBTOMATHYECKOrO CMELUEHHH):

Haauune conpotusiendil aBTOMAaTHUECKOrO KATOIHOTO' CME-
IIeHASl TPHBOAHT K 3aMETHOMY CHHMKEHHIO YCWJIEHHS JaMITH.
[TostoMy B Tex cayuasix, KOrjfa CONPOTHBJEHHE KaTOXHOIQ CM2-
IWeHNR He CJAYXHT AIs CO3AANHA 0OpaTIOfi CBA3H 110 TOKY HJIHM

Ry or

o ®
500
-'?.?MJ

@ur. 10. Cxema HCTOYHHKA OTPHLATEJLHOTO lia-
GRAHEHRHR ¢ NBTAHAEM OT NOBRINAIIIER OOMOTKR
CHNOBOrO TpaHchopMaTopa.

.
~ He CBsI3aHO C Lenbio 0GparHOf CBA3H MO HANPSEKEHKIO, MOXKEO
PEKOMGHACBATEL NMPUMEHEHHE CMEUIEHHS OT OTASILROrO HCTOY-

HHKA OTPUIATEABHOIO HATIPAMKEHUS,
Ha ¢wur. 9 w 10 npubenessl cxeMbl TIGAOGHEX HCTOUHHKOB.

B cxeme dwur. 9 Hanpaenue na seutHas téma AT-18 nogaer-

¢ OT HAKAJBHOH OOMOTKW cHA0BOrO TpaHcdopmaropa Tp.
16

KeilMe oHa NpH 3TOM B OCHOB-

AQJIb30BAHHE [POBOJOUHBIX co-

.

8 cxeme ¢ur. 10 — oT noBbiLIaOUIeH OGMOTKE Yepes: feaHTeAn
R1R2R3. GunpTphl Takex cxeM 06eCleyyBaiOT GYEHbL XOPOLIEe
CrAaXHBAHUE, TOCKOMBKY Padiora cxembl MOOTEKAST NMpakTHUe-
CKH 63 pacxola MOLHOLTH. _

B xauecrbe BedtHIefl MOMXHO NPHMEHATH KYNPOKCHblE H
CEJIEHOBhIE BRHIDAMHTE/H, r€éPMaHHeBEe AHOAB ¥ T. A. MoxHo
TAK¥KE HCHOJb30BATE CXeMY BHIIDAMJASHHs HA ABORHOM JHHOIL
tHoa 6X6C (dur. 11).

CMelleHHe OT OTA@JLHOTO KCTOYHHKA BHIOJHO NpHMe-

HATH H AAA JNBYXTAKTHHX YCHJAHTeNefl MOIIHOCTH, OCOGEHHO
wiacca AB. B atom ciayuae ana- ——
YUTEJILHO YBENHYHBAETCS MOLUI- 6‘){50 ,,,",, 20-36ma
HOCTb, TMOBHIAeTcHd  CTabHIb- (mm) Ca
HOCTh M YMEHbOIAIOTCH HCKamKe- 500
uus. Hanpumep, npu ncnossso- (fwﬁl {1503)

BaHRM TpHOoZos THma 6C4C Ta-
KHM IIyTeM MOMNHO YBeJHUHTh
BHXOAHYIQ MolgHoCTE Ha 50%
H YMEHBIIHTL MCKAKEHBA Ha
50—60Y%.

OtMeTsM, 4TO UaCTO IIpHMeHAEMan ¢XxeMa IOJY9eHHd OTPH-
(ATENBHOTG HANpPSKENHA CMEIIeHHA ¢ CONpOTHBAeHHs B 10—
50 o B memu cpendedl TOUkH NoBBIATIER OGMOTKH CHAOBOTO
TparctopMaropa Raer 3iAYHTENLHOE YBEJHYEHHE YPOBHA (oHa
Ha BBIXOAE YCHJIHTENS.

IIpn MoHTaXKe BLICOKOKATECTBEHHBIX YCHAHTENEN MOMKHO pe-
KOMEHA0BATh HCHO0Jb30BaHde B AHOAHBIX LENsX JaMil CONpPOTHB-
JeHRH € HeCKOJBKO HMOBBICHHBIM 3anmacosM no MOIIHOCTH, TakK
KaK [P HarpeBanyH CONPOTHBJENHA BO3pacraer ypopeHb Tei- -
JIOBEIX IUYMOB H, KpOMe TOr0, HaGJAI0AAIOTCH 3HAYMTENLHBIE
HA3MEHEHUS BEJHYMHBI CONPOTHBJACHHA {HMEIOTCS B BHIY COMpPO-
Teaeuuss tina BC). Cnpenyer umerh B BUAY, YTO BERJHYHHA
HEKOTOphIX conporusaenuit (Hanpumep, tuna BC) momer u3-
MEHHTHCH [pPH HAarpeBAHMH HX BO BpeMs npHnalikH., OueHb
YAOOHH! AN HCOAB3IOBAHHA B BHICOKOKAUECTBEHHMIX YCHITHTE-
nax conporasaenna Thna MJIT, ofaanaiomue MaisMe pasme-
paMH H BHICOKOH CTaﬁHJIBHOCThIO.

3nagnreasHoe NOoHmuenue (oHa MoOXeT 6MTh NOCTHTHYTO
nyteM ycrpoficTna cruenHasdbHOl «uylenoils uHp:, Ee MOMKHO
A3rOTOBHTE H3 TOJACTOT® 3aAVHEHHOTO TMpPOBOAA, OANWH KOHElL
KOTOPOr0 3a3eMJAETCH B TOYKE BXOAa curianaa. Taxasd muHa
ofecneysiBaeT HafeKHHE KOHTAKT MEXIY 3JMEMEHTAMH CXeMHB
d [PemATCTBYET MORBJEHUI0 HA [MACCH PANIHYHHX GAYKAZIO-
UIHX TOKOBR, UT0 R TeJOM H COOCGHCTRYET yMeuninewwin doHa.
2 R, 8B, Tperapas - i 17

@ur, 11, CxeMa ucToOuHHR2 OT-
PHEUATENBHOrO MANPAKEHUR ¢ HC-
noAb30BaRReM JaMnu 6X6C,




. Boo6me npu MoHTaxe clefyeT uMeTb B BHAY, 9TO MEpexof-
HBle COMPOTHBJCHHS KOHTAKTOB Ha IIACCH B pPe3yJsbTare OKCH-
AHPOBAHHS AJIIOMUHHS C TeYCHHEM BPEMEHH MOTYT YBEJHYHTHCA
A0 JECATKOB, @ MHOFAA M RO COTed ThicAd oM. MsBecTHHl cay-
9aH, KOTAa TaKWe €KOHTAKThl» HE MOTJIH GHTH NPOGHTH Aame

 HanpsendeMm B 500 &, .

HacTHeM HCTOUHHKOM (boHZ NMEPEMEHHOTO TOKA.OKA3BIBAIOT-

¢ npoBoiaa, HAYIHE K BHIKIQUATEAD NHTAHUSA, OCOGEHHO eCH |

BHKJIOUATENb THTaHHA CINApeH C PEryJasToOpOM TPOMKOCTH.
[losToMy B BBICOKOKAYeCTBEHHRIX YCHJNTEASX BHKIOUATENE
JIEKTPOCETH PEKOMEHYETCH NOMEINATh OTHENLHO H BO3MOKHO
Aafpille OT BXOJHBIX Hemledl YCHITHTENH,

- Kacasice KOHCTPYKTHBHOTO OthOPMIICHHS BEICOKOKATECTBeH-
HHX ycmiuTesef, OTMETHM, Y4T0 B OCOGO OTBETCTBEHHBIX CAY-
YafX YCHAUTENb BHIIIOJHAETCS B BHAE ABYX GJOKOB — IIpeABa-
PHTENBHOTO YCHAMTENH M OKOHEUHOIO YCHJIHTEId..

Ipeasaprrenpuplii ycuanTedb BHIIOMHAETCS OGBIYHO B BHAE
HeGonbiloroe 6/10Ka Ha ABYX-TPeX JaMNax NajbIHKOBOR cepHd.
B nem nomemarorcs peryJfiTOphl M'POMKOCTH, PETYJIATOPH YCH-
JeHHs BEPXHHX M HMMHHMX dacToT H T. A. Kak mpasuno, aias
NATAHHS MPEeABAPHTENLHOIG YCHJHTENS] HCIONBSYETCS TOMBKO
IOCTOSIHHOE HANPAXEHHe, 9T0 ofeclHeudBaeT NOJHOE OTCYTCTBHE
HAaBOJAOK MEPEMEHHOTO TOKA H BechbMa HHU3KHA ypoBeHb ¢poHa
(no —80 d6).

OkoHeyHEfi YCHJIHTENb Jallle BCErO BHIIONHSETCA COBMECTHO
¢ OJIOKOM THTAHHA H COeIUHAETCH C NPEeABAPUTEIbLHLIM YCHAH-

- TeJeM SKDaHHPOBAHHBEIM KaGeneM.

B saxkmogenue orMeTHM, 9TC YKasaHHbBIE BHle Mepbl GOPb-

661 ¢ (JOHOM MepeMEeHHOTO TOK2 GOJbHIeN YacThi0 CONPKEHH

C A3BeCTHHIMH TpyAHOCTAMH. [TosTomy muXe MBI pasfepem ue-
KOTOpEE JIerye GCyIMEeCTBHMEE B 60Jee AOCTYINBHE pajiHNIK-
GHTeIAM MepH GOPBOH ¢ (oOHOM. '

Komnencanuonnple. MeToAM ycTpaHeHus ¢oHa

OtbdekTHBHEM MeToZioM GopbbH ¢ (OHOM SBJSETCA OpHMe-
HEHHE DA3JIHYHEIX KOMIIEHCAUHGHHHX cxeM, CyHIHOCTR 3TOTO
METOMA 3aKJCYAETCS B TOM, 9TO Ha CETKY HJHA KaTOH Kakod-JH-
60 MaMnH DOpeXBApHTEJBHOrO ycuautedd (06bIHO HepBoll
JAaMIH) [MOAaerca HaNpsKeHHe ¢ wactoroll (hora, mpuuem daza
H AMOJUTYAA 3ITOTO HANPAXeHUs NoaOHpalTCd Tak, YTOOH
ofeceyHBaJ0Ch NMOJHOE YCTpaHEeHHe (JOHA HA BHIXOAE YCHJH-
TRaA,

Caeayer, oZHAKO, 3aMETHTH, YTO YCHAWTEAb B ITOM CJydae

oJiKes ofNALATE «HOPMARRHEM» YpOBHeM (OHA, T. e. NOJKEeB

IR

HMETh HOPMaJeHO paGoralomuit GuUALTp, TAK Kak MHade Moaada
CHULIKOM GOJbIMUX KOMIEHCHPYIOIINX HANpMKEHUH Ha CeTKY

CHJIH KaTON JaMIlbl YCHJHTENsE MOMeT BBI3BATh IEepexon paﬁo—

el TOYKH JaMnbl Ha HeJHHeHHBIA yYacTOK XapaKTepHCTHKH,
YTO YREJHYHT HequReffHble HCKAMKeHHus,

HauGonee mpocreft cxeMoll KOMUEHCANMH ARASETCS HCITOMR
30BaHue HAKaJbHOH OOMOTKH ¢ 3a3eMJeHHON cpennefi TOUYKOH
(dur. 12,a). PaboTy Taxofi CXeMBHl MOXHO NMPEACTABHTH CJIe-
AylowuM obpasom. Ilpeanonoxum, uro B Aamume nmpamoro Ha-
Kafa, NHTAaeMOfi NepeMeHHEM
TOKOM, '3d3eMJIell KOHeN ee
HuTH Hazana 2 (¢ur. 12,6). p
Toraa wmexpy yupasasioulel -

CETKOH M KCRIIOM ee HuTh 1 » pran o Yz
Gyner HeficTBOBATHL IepeMeH-

Hoe HaNpAXeHHe HakKala, B = = F
pesyibTaTe  4ero  aHOAHHA 4 & 8
TOK JIaMmel Oyner pomosy- dur, 12, Yvenewenae oda nyrem
/IUPOBAH  STHM _ICPEMEHREIM 00 e ppg cpearel ToOUKH Ha
HampskeHHeM. Ecam xe 3a- KalbHOW OGMOTKH CHICBOTO
3eMJUTH CPelHION TOUKY HH- TpanchopMaTopa,

TH Hakaja Jamnu (pur. 12,8),

TO MepeMerHOoe HampsiKedue Hakaaa, AeficTBylollee MeXny
KoHuaMu 2tofi HHTH I—2 ¥ cerkoft Jamns, 6yaeT no abcomoT-
Holl BesHuHIle B 2 pa3a Medsllle, UeM B TMEePEOM cJaydae, H, Kpo-
Me Toro, B mpoTHBOMA3e, B pesyasTaTe Uero aHOAHHIA TOK HE
Syzer INMPOMOXYJHPOBAH JTIEPEMEHHLIM HAMpsXKEeHHeM HaxaJja.
To xe camoe MPCHCXOOHT H TPH 2a3eMJeHAH cpeXHel TOHKH
HaKaAsHOH OGMOTKHM CHJIOBOTO TpaHchopMaTopa.

Hs cxasanpore cJefyer, Ut0o jJaxke IPH HCUCAB3CBAHAH
JaMiT ¢ KOCBEHHBIM HAKAJOM 343eMJCHHe OAHOro K3 KOHUOB
HATH HAKaJd HEXeJaTeNbHO, TAK KaK 9T0 Co3faeT NOBEIICHHEIH
ypoBens (osa Ha BRIXO/e VCHAHTENS, TeM Gojee, 9T0 HEKOTO-
prie ofpaszus AaMIl HMElOT NOHHKEHHYKY HIOAALHK MEKAY
HUTBIO HaKaja H KATONOM. _

-~ B cayuae mcrosn3oBaREs TOTOBOTO CHJIOBOTO TpaHc{popma-
TOpa, He MMEIOLIET0 BRIBOXA OT CpefHell TOYKH HaxXadbHOH
OOBMOTKH, MOKHO CO3A4Tk HCKYCCTBEHNYIO CPefH0l Toury. Ilaa
3TOrG HAAO 333eMJIHTE 003 BHBOAA HaKadabHoft 06MOTKH ThaHC-
dopmatopa Tp uepes paBHLle CODPOTHRBJAEHHA R; u &£y 1o
B0—100 om (dwr. 13,a). Eme ayume npumeHnTh AAS 3TOTO
NepeMeHHoe HPOBOJOYHOE conpoTHeIeHHe R B 50—100 om
(dur. 13,6), BpaiieHHeM NOA3YHKA KOTOPOro NOGHBAIOTCH MH-
HHMA4NbHOTO YPOBHY (POHA HA BHXOHE YCHJIHTENA, -
g 19




Donee coBepuienHas koMieHCANMOHHAR CXEMa YCTPAHEHHA
tona npusedera ha ¢ur. 14, 3nech HUTH Hakana Jamnsl J
3a3eMJSIOTCS Uepe3 conpoTuBieHus R, u Ry Bpawas noasy-
HOK IeDEMEHHOro CONPOTHBASHHA Ry, MOMHO ROAABATh KOMIICH-
CHpywoImee HaNpsxKeHHe PazinuHOR AMIIHTYAEl H (hasH Ha
CONPOTHB/EHHe Ky, ABJIAICILEECS YACThIO CONPOTHBJAEHHS ABTO-
MAaTHYECKOro cMmelliennd Jamnel. O6paayioureecs npa aToM Co-
NPOTHBJIEHNH NAJEHNe HanpRKeHHs Bo3felicTByeT da npome-

T 7
R
100 ¥
50
= S
m _ 6 .
Piur, 13, [Mpocrefimne xoMme HCauuok- K

HuIE¢ CXEMH, .

XKYTOK CETKA — KATOA JaMin H
BHI3LIBEACT TOABJJESINHE COOTBAT-
CTBYIOLILLO KOMINEHCHPYROIErOo  €Er, 14, Komnescandornas cxe-

/HAN[KIKEHNA B COCTaBe aHOZHOrO M2 € nofavell KOMOEHCHPYIOMErg

TOKA JaMMOEL KOH}.{eHC&TOp Cl HANDAMEHAR HA l.{aTOJI JaMNH,

CHVHUT ANA YMEHbIZEHHS HAMpPH-
JKEHHS HABOAOK JAPYTHX WACTOT, MOTYLUHX MPOHHKHYTb B LenH
JAMIE BMECTe C KOMIEHCHPYIOIIHM HANPSIKEHHEM.

‘B ToM cayuae, koraa conporuienre R IWIysTUpyeTca GOJb-
WOH €MKOCTBIO (T. €. IPH OTCYTCTBHH OGPATHO! CBA3H MO TOKY),
BEJIHUAIIE CONPOTHBJAEHRE Ri, Ry, A5 n R; Heobxopfime Hame-
H4Th A0 yKda3aHdblx Ha $ur. 14 B cKoOKax sHaveHuil

Ilpn oTcyTcTBHE conpoTHBAEHHA R; KOMUGHCHpYOllee Ha-
DpsXeHHe MOXHO [TOXABATH HEMOCPEJCTBEHNO HA KATOX JIAMIIHL,

ORHAKO NPH 5TOM 3(DeKTHBHOCTL KOMIOEHCAINH CHOHXKAeTcs .

opaMepHo B 2 pasa, C

Dag ycTpaHeHHust (JOHA MEPEMENHOTO TOKA MOKHO TAKMKE
DDHMEHHTh CXEMy KOMICHCALHH HA SKPAaHHYIO CETKY NeHTOXa
(¢ur. 15). :

Bo Bcex paccMOTPeHHHWX CXe€MaX KOMISHCALKH HCIO/Ib30Ba-
J10Ch lanpsaxende yacToTod 50 2y, OaHako B cocTabe AHOXHOIO
HalpsMends HMEITC] rapMOHEKH 4acToT Gojiee BHICOKOro fHo-
paiKa (manpumep, 100 2y npH IByXNOJYNEpHOANOM BEITIpAMIIE-
HHH), KOTOPHE He MOTYT OHThH CHOMIEHFIRORABH YKARAHHHMM
cxemanq,
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Hlas ycTpanenust aTHX rapMoHHK MoKer CAYKUTE APOCCETD
GuapTpa, RMEOUIUMA AOMOAHHTEBHYIO KOMIIEHCAIIHOHHY) 06-
MOTKY C 3a3eM/IeHNOH cpenmeli Touxol (our. 5). [laeun §—6
H 67 KoMmeHCAaUHOHHON 06-

MOTKH Apoccens (uiastpa Jp,

€O31al0T Ha ICYaX NepeMeH-

HOTO CONMPOTHBJICHUA R Ipo- 7
THBONOJIOXKHOE NG (hase mage- ,
HHE HAmps¥eHHs, gopMa Ko-
TOPOTO B TOYHOCTH COOTBET-
CTBYET QjopMe MepeMeHHOM
COCTABASIOMER  HaNpAKeHHS
AHOZHOrO UHTAHHA. JTo TO- 8,
3BOJISICT KOMIIEHCHPOBATE  gg7
ton, cBA3aHHUE C Heaocera-
TOUHOH pHALTpanHel aHOA-
HOTO HalPAKEHHA. ®ur, 15, Komnencanuonnas cxeMa

Henodszopanne nocaenmedi noJayedl KOMIeHCHPYIOUIEro Ha-
CXeMH (lJHI‘. 5 COBMECTHO ¢ OX- OPSUKEHHA HA 9KPANHYIO CEeTKY
HOH H3  KOMIICHCAIHOHHGLLX neurona.
cxeM ¢ur. 14 -wau 15 noaeo-

JseT ZOOHTLC NPAKTHUECKH MOJHOIO YHHUTOMieHus ¢oHa (mo
90 06 muXKe ypOBHA NOVIE3HOTO CHTHANA) H MOXeT GHTE Pexo-
MEHJIOBAHO OpPH Pa3spal0TKe BLICOKOKAYECTBEHHBIX YCHAMUTENEH.

2+ 2008

i cemuy Ty

=

YCHIHTEND HU3KOA YACTOTHI
C MUHHMAJIBHBIM YPOBHEM ®OHA

Pery npoBKy KOMIIEHCALHORNLX CXeM, & TAKKE HEKOTOphIE
BOHIPOCH KOHCTPYKTHBHO-MOHTAyKHOIG NOPANKA, CBA3AHHBE C
ycrpaneHHeM ¢oua, yaofHee Bcero pasofpath Ha pHMepe KOH-

. KPeTHOH CXEeMB! YCHJIHTEJSI,

Ha ¢ar. 16 1 17 nokasasnl cxembl YCHIHTEJbHBIX GAOKOR
om;;oroﬁ A3 BHICOKOKQUECTBEHHRIX YCHJHTeleH ¢ ypoBHeMm (oHa
-~ 80 a6.

B npeasaputessionm ycnautene (dur. 16) pasmemenm Bce
HEOOXOAUMEE OPraHH ylupasaenus (PeryJiarop rpoMKOCTH, pe-
Fy/ATOPH BEPXHHX H HANHHX Y4cTOT H TEPEKMOYATENs DPOAA
paGoru}. O6e ero JaMoe 3akMIOYeHH B CHEIHMAALHEI MardAT-
HEIf 3KpaH M EMEIOT MSTKOE KpelLieHne JaMBOBHX [aHeNeK, qTo
3aWMINACT HX OT HaBOJOK U MUKpotonnoro stipexra. Peryas-
Top rpoMrocTH (Rg, Rig B Rp) ¢ BIOAALIAMH B €ro CXemy
AeTaAMHE TaKXKe B3aKJIOUEH B MACHHTHRIA 2KpaH, NOMHOCTBIO
IpefOXPaHSIOIMA  €r0 OT 3SMEKTPOCTATHYECKHX H MATHHTHLIX
UaRoa0K. TaKHe We Mepu UpOReeNH ¥ B OTHONEHUD HePeK/io-

oF
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®gr. 16, CxeMa Npe/BapPETEIBHONO YCHRHTENS HAIKON YACTOTH € NMOHENEeHHHM YpoBRHEM

BHYTpPeHEAX IMYMOB,

yatens pofa pafor ({7), a Takke peryasropa BepXHHUX H
HEKHHX YaCTOT.

Bce mepeMeHHLIe CONPOTHBAEHHS NOMKHE OBITH MPOBEPEHA!
Ha OTCYTCTBHE IIOPOXOR, TPECKOB, PA3PHIBOB IIENH NMpPH KpaftHAX
NOMOKEHHSX H HA TUIABHOE HapacTaHdde BEJHUHHBEI COMPOTHB-
Jeyud, HagnHad or Hydas. Conporasienus R; u g B3ATH Opo-
BOJIOUHEIE ¢ ZOMycKoM 5% . DIeKTpoJuTHYeCKHe KOHIEHCATO-
DB JIOMKHB OHTH NPOBEpeNH Ha YTedKy, KoTopasi INpH HOp-
MaJbHOM HANPsKeHHA He HoJKHA OHTe Beie 0,05 sa/mxd.
Bce ocradsHEe KOHAEHCATODH — CJAIOASHLHE € OONYCKOM
+5%.

3asemaenus HeoGXOANMO NPOMIBOAUTE B VKA3aHHOM Ha CXe-
Me NopsAKe, ¢ HAYaka o0ulell HHHBI, H3rOTOBAEHHOHA H3 TONCTO-
ro nocepeSpeHHOro MPOBOAA H 3a3eMJEHROH Ha KOPIYC TOJBKO
B MeCTe BXOAA YCHIHTEJS.

Oas MoHTazka Hmeranell peKoMeHAyeTCd HCIGJL3CBaTh pac-
HBOYHLIE TIAHEJIBKH H3 XCPOLIET0 H30ASHHOHHOTO MatepHala
{(He TekcToMuTa), MpHYEM PACCTOSIHHS MEXAY COCEIHHMH Je-
IeCTKaMH MAHeJNbKH AO/MKHH ObTh He MeHee 1 ca. [lafika
OOJAKHA 00ecneqdBaTh AOCTATOUHO HECTKOe Kperiende geranef
U HajeXHBIA 3JeKTpUuecKHH KoHTakr. IIpH nafixe ma mioxo
06yXKeHHYIo JKecTh NEepexolHble CONPOTHBJAERAHST MOIYT HOCTH-
raTh HeCKOJBKHX EECSTKOB OM, TO3TOMY caeryeT BooOme Hale-
raTh nafiki Ha JenecTkd H3 KecTH,

BHXOAHEM KACKaZIOM TPEABAPHTENRHOTO YCHAUTENSA ABJAET-
CA KATOAHBIA MOBTOPHTENb, NOCJE KOTOPOTO CHTHAJ [0 KPaHH-
poeanHOMy KaGeaw (Tmma PK-1) nocrynaer ma oxomeumnhl#
yeqautesas. Haduude KaTOZHOrC TOBTOPHTENA NO3BOJSET TIPH-
MEHSATh COEJHHHTEILHBI Kabesb J0GOR AMWHB, §e3 Kakoro-
nH60 BAHSHHS HA YACTOTHEIH COEKTD HEPeNABa&MOro CHTHAJA.

Oxoteunnlfi yeumarean (¢ur. 17) colpaH Ha ORHOM IIaccH
¢ GaokoMm nUTaHus. Bce perysHpOBKH B HeM [IPOH3BOAATCA
JHILE FPU ero HaJaXKHEBAHAR K CBOAATCH B OCHOBHOM K GanaH-
CHPOBKE BHIXOZHBHIX JAMN H K KOMMeHcamnd ¢oHa.

3aBHCHMEIE OT YACTOTH PErYJHPOBKH B OKOHETHOM YCHJIHTE-
Je OTCYTCTBYIOT, 9r0 IO3ROJAAECT OXBATHTH YCHANTENE riy{cKoh
OTPHIZTENBHOH UYACTOTHO-3aBHCHMOfR oOGpaTHOH CBA3BID, HANPA-
MeHne KoTopol, cHHMaemoe co BTopu9HOR oOmoTKH (12 o)
BHIXOAHOrC Tpanchopmaropa Tps;, BBONHTCHE B IENb XKaToXd
gamnel JI;. B 3Ty e Nennr BBOAMTCAE TaKKe HaMpsKeHUe
C COTNpOTHBJICHAA 3, XOTOPOe KOMIEHCEPYET RAIpaAKeHHe
dona. )

Perynupopka conpoTEBleHdss Ry NPOH3BOAHATCH OOGBITHBEIM

oA KOMAIEHCAHHOHHBEIX cXeM TODAINKOM, T. €. UpH TOJOMEHHAX
23
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Qur, 17, Cxema BEICOKOKAYECTBEHHOrO OKOHEUHOTO VCHNHTENA C BHXOZHON MOWHOCTHIO 25 &m.

—— Y

peryasitopoB Temfpa, o6ecneyHBaOIMKY MAKCHMAbHBIN NOAbEM
HHDKHHX M 3aBaJ BEDXHHX YacTOT, H NPH NOJHOCTLIO BREASUHOM
peryJsaTope rpoMKoCcTd, BXoj HPeABAPHTENBHOTO YCHIKTER TPH
3TOM HEOGXOHMMO 33KOPOTHTh. Jas NocTmxeHWn Golee ToUHOM

KOMNEHCAUHH PEryJdHpoOBKY PEKOMEHAYETCH TIPOU3BOAHTh IpH.

HeCKONILKO ItoBbIleHHOM {Ha 5 — 10Y%) Hanpsxkenus nmTa-
HHA. .
YCHINTENs MOXKHO AOCTAaTOUHO TOUHO OTperyjJHpoRaTh HA
GIYX Mo MHHEMAJLHOMY YPOBHIO ioHa HA ero shixoge. Bogee
TOUHYIO PETYJIUPOBKY MOXKHC .NOAYYHTE IPU  HCHOAbL3OBAHHH
H3MepHuTeNst Bblxoaa rtuna WMB-4, nprcoep#ieHHoro napasineas-
HO 3BYKOBOH KaTyIIKe IPOMKOrOBOpHTe/s. ITocse Toro Kak ycH-
JIHTS B OTperyaupoBad, Ha €ro BHXOIe He JOAAKEO pocayiu-
BATLCH HHKAKHX cl1efoB (boHAa, T, e. JOJKHO GHTbH HEBO3MOKHO
PasIuIATh HA CAYX, BKIIOYCH YCHIHTEIb WM HeT (REpH 3aKopo-

'YEHHOM BXojie¢ DPeABAPHTEJABHOIC YCHAMTENS).

Kak BUAHO W3 cX€MBl, aHOA YCHAHTEJbHOH Jamnpn JI
OKOHEYHOTO YCUAMTENs HEIOCPeACTREHHO COSHHHEH ¢ CeTKOH
tazonusepTopHoii Jamibl JI,. [Todyuaoiueecs npu 3T0M Ha ceT-
Ke JaMubl JI; TOJOMATeRBHOE HANPSKEHHEe KOMIICHCHPYeTCH
HampsixelneM MNOTOXKHTEABHOIC CMeLIEHHA ¢ KaTONHOTO CONpo-
tuaeHds Re. Takoe sKMoYCHHE Ga30MHECPTOPR AAET BOZMOK-
HOCTb 3HAYHTEJBHO YIYUIUHTh $a3’oByx) XapaKTePHCTHKY YCH-
JAHTENs B O01aCTH HHMKHRX 4acror,

OGpatiele no ase HanpsKenvd, CHAMAaEMEE ¢ BHIX0XA
hazoHHpepTOpa, YCHANBAWTCA JaMnaMu J; u JI; M mogamwres
a ynpaBRAONHE CETKH MOIIHBIX BHIXOANBIX JaMn Js # Jls.
IlorenunomeTp Ry cHysRHT 2as BE60pa PAGOUHX TOYEK BHIXOI-
HBIX JIaMIl, a8 OpH NMOMOUIM NOTEHUHOMETpa Ry HEPOMIBOINTCS
TOUHag OanancHpoBKa BHIXOMHOrQ KACKAfA, '

Hast nponspoacrsa GanaHCRPOBKA HEOOXOAAMO Pa3OMKHYTh
nepemMbleKy /I ¥ BKAIOYATE BMECTO HEE TOUHO YCTAHOBJIENHEI
fa Hy/db BOALTMETD C NpejeroM Hsmeperuss 3 8. Bpawutas no-
TEHUHOMETP Ry, ROOMBAIOTCA PABCHCTBA ATIOAHBIX TOKOS 06eHX
BBHIXOANBIX JIaMH, 4TO OYAST IpH HYJeBOM [OKa3aHHM [pH-
fopa. -

ffocic nponspoicrBa GalasCHPOBKR CJEAYeT BHOBb 3a-
MKHYTb HEPEMEMKY [/ M DPHCTYIHTB K perynuposke pabouHx
TOueK BHXOANBIX JaMmi. IIpn 37oM noresuuomerp Ry Bpaiaior
RO AOMYYEHHs] HOMHHAJBHOH BEIHMHMHEI CMEINEHHS Ha YpaB-
ASMOLAX CETKAX JaMI, 9T0 MOXeT GHTb YCTAHOBJIEHO NpU HO-
MOUIH BBICOKOOMHOIO BOJBTMETpA. :

3arem caeAyer eine pas TINATENBHO [IPOBEPHTH CHMMEIPHY-

HOCTE CXeMHE, BKJAIOUHUE M9 3TOTO BMECTO IepeMbIvKH i BOJIBT-
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MeTp, ¥ NPH HeOOXOAHMOCTH MPOBECTH COOTBETCTBYIOINYIO pe-
ryJHPOBKY.

Tonyuatomieecs HA KaToAax BHXONHEIX JIamIl IOCTOSHHOE
MOJIOKATENBHOE  IATIPSKEHHE TNOIAeTCH HA CPENHIO  TOUKY
HAKAABHOH OOMOTKH CHJAOBOMO Tpancqmpmampa Tps. Tem ca-
MBIM HHTH Haxaja BCeX JaMil OKOHEYHOIO YCRJAHTENS MONyIaroT
[OCCTORHHOE MOJCKHTeTbHOE CMCHIeHWe, dTO, KaK YHKe YKasH-
BAJOCh, SHAYHTENbHO CHHIKEET ypoBeHb (hoHa,

BHIXOAHBIE NAMIE OKOHEYHOrO YCHAHMTEAs BKJIOUEHH MO
ocofioll cxeMe BKAIOYEHHH,

Kak H3BeCTHO, NPH COCIHHEHHH BKpaHHhBX CeTOK JaMm He-

MOCPEnCTBEHHO € HX avogaMHu 6y)J.ET HMETh MeCTO TPHORHOE

BKJAIOUEHHE JaMI, KOTOPOE XapaKTEPH3Yercs BechbMa HU3KHM
BBIXOZHBIM CONPOTHBJACHHEM YCHIHTEAS, MAJDIME HetMHEHHEMH
M MHTEPMOAYJISAUAOHHEMH MCKAXKEHUIMH, HHZKON TyBCTBUTENb-
HOCTBIO BHIXOJHOTC KACKa[a H CPABHHTENBIO Ma/ofl BEIXOAROH
moliHoCThio. [Ipu coeamHeHHH Ke SKpaHHBIX CeTOK HA Cpex-
HIOK TOYKY IIEPBHUNON OOMOTKH BBIXOAHOTO Tpancdopmartopa
moaydaercsi OGBIYHOE TETPOANOe BK/OYEHMe JaMil, KOTopoe
OTAHYAeTcH] BLICOKMM BEIXOANEIM COHPOTHBJCHHEM YCHIHTENd,
NOBHINEHHBIME (110 CPABHEHWI0 C TPHOAHLIM BKJIIOYEHHEM) He-
AHNEAHEIME ¥ HHTEDMONYJIAKHOHHBIMH HCKAXCHHAMH, BLICOKOR
YYBCTBHTEJNbHOCTBIO BLIXOMHOro Kackaga H Goibofi BEIXOAHOH
MOLIHGCTRIQ,

Mpu mepeABMXKEHHM TOUEK OTBOAA 1A 3IKPAHHHIE CETKH OT
AHOJNHEIX BHBOAOB MO CPeAHER TOUKH NepBHUKOl O0OMOTKH BH-
XQAHOro TpaucgopMaTopa NOAYHdeTcs Paj CXeM <«IIPOMEKYTOY-
HOTO» BKJIICUEHHS BBIXOAHEIX -JIaMI, KOTOPble NPH NDARHILHOM
BHIGOpE TOWeK OTBORA coderaloT B cefe MpeMMyIleCTBa TETPOA-
HOTO ¥ TPHOAHOTQ BKJIIOYUEHHRT U BMECTE C TEM CBOSOJAHE! OT HX

- BeNOCTATROB, 3aMeTHM, 9TO TAKAA ¢XeMa BRAIOYSNHA BLIXOATIBIX.

JaMn He OyjeT npocrofi cxemoil ¢ ofpardHoil ¢BA3bKO U mpel-
cTanaser cofoli ocofy CxeMy BK/AKUEHUS BHXOILHBIX JaMmu.

[Ipn BKJIQUEIIHH BBIXOOHBIX JaMN [0 HOACOHOHR cXeMe Bhl-
XoAHAax MOLOCTh JHINb HE3AYHTEALHO CHHXKaercsa (npu opa-
BHJABLHOM BHGOpE TOUEK OTBOAA HA 3KpaHHsle ceTkd). Onauaxo
HeJHHEeAHble HCKAYKeHHS OKA3bBAIOTCH 3HAUHTEALHO MEHbLUIH-
MH, uUeM IPH TPHONHOM BKIIOUEIIHH.

OnTHMAJLHBIM PaclocKeHHeM TCYeK 0TBOJAA Ha: IKPaHHBE
ceTkr mBiserca 24% BHTKOB OBMOTKH, CYUHTAas OT ee cpexned
toukd. [lpu TakoMm pacmonoXkeusddn OTBOJOB JaHHA# cxemMa WO
CPABHEHHIO ¢ OOLIMHEIMH CXeMaMH BKJIYEHUS HMEeT CJaelyio-
Ke npedMyulecTBa: 1) Goabmasn BBIXOAHAA MOILBOCTh (OKOJIO
90—95% oT MOLWKOCTH NPH TETPOAHOM BKJIAGUEHHH); 2} HH3Koe
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BHIXOARCE CONPOTHBJCHHE (Mo CPABHCHAIO ¢ TETPOAHHIM BKJ/IO-
YeHHEM OHO yMeHbllaeTcd GoabiHe deM B ) pas); 3) Gouaee

pPaBHOMEpHAs TACTOTHAA XAPAKTCPHCTHEA NG BCeMY JHAMA3QHY |

U0 CPAaBHEHHMIO C TETPOIHHIM HJAM TPHORHBIM BRJIOUEHUEM;
4) MUHHMAaAbHEIE HeJHHEHHEE H HHTEPMOAY.IALOHHEE HCKa-
KEHUR.

Henonpzya B BeIXOZHOM Kackafie jgamnul 1-807, or yewid-
Tead [PH YKAa3aHHOM BKJIOYEHHH JIAMII MOXHO MOJy4HTb 25—
30 87 HeMCKaKCHHOR MOLLIOCTH (c Jamnamu 6I13C 10—15 a7).

Bee npeumyinectsa omicaHHOH cxeMBl MOryT OhITs OJ-
HOCTBIO PeaqH30BaHbl JIHIb IPH HCOOJAR30BAHAM BEChMA BHICO-
KOKa4eCTBEHHOIO BBIXOJHOro TpancopMaropa, KOTOpPbill TJou-
Xell MMEeTh MAKCHMAaJBHYK) HeJHHeRHOCTh -1 06 B AHamasoe
o7 10 ey no 100 K2y (npu HArpysKe HA SKBHBAJIEHTHOE AKTHB-
HOE COIMPOTHBJIEHHE). '

B Ies0oM OKOHeYHHIH yCHJIUTeNL HMeeT JHHEeHHYl0 Xapakre-

pUCTHKY B npenejax 41 06 or 20 ey xo 20 key, Opd BEIXOZHOH
MOINHOCTH B 20 8T U HeJWHEHHBIX HCKaXeHunx He Gonee 1%
(mpu maxkcumanpHOH BHIXOAHOM MowHocTH)., B 3a3kmoueHae
NPHUBEACM HEKOTOPBe COOGPAMEHHA OTHOCHTENBIO WMOHTAXKA
H- KOHCTPYKTMBIIOTO OPOPMJIEHUS OKOHEUHOrO YCHJRTeNd.

Ycuauteab HYXKHO COOHDaTh TOJbKO M3 BBICOKOKAUeCTBEH-
HBIX W TILATENBHO TpPOBEpeHHbIX AeTanedl. ConpoTaBienust Ry
B Ry AOMKHE GBTH 06A33TeJbHO NMPOBOAOUHBIMH H BeJHUMHEL
HX He IOMNHBL OTKIOHATHRCA OT HOMHHAJAA OoJjee- geM 1a
4-1%. Conporunaenns Rs 0 Ry, Ry 5 Ry, Ris ¥ Ry, Ris 7 Ris
# B 0coBenHOCTH R B Ry Gepyrcsa paBHBIMHU JAPYT APYTY B Ipe-
Aenax ToyHoCTH H3meHeHHss nputopoM TT-1. Bee mepexofinhie
KOHAEHCATOPH! APCBEPSIOTCS HA YTEUKY, a KoHZeHcaTopul £y
# Cs, Cs u C7 GepyTcsl COCTBETCTBEHHO PABHBIMH RPYT APYLY.
Has ofecneuends MHHHMAJBLHOTO YPOBHSA IIYMOB BCE 343eMmJie-
HHSA J&IFKHB NPOU3BOAHTLCA Ha HYJEBYIO IUHHY, KOTOpad co-
eAMHAETCH C LIACCH TGJABKO B TOYRE BBOAA cuMTHata (Bx). Has
YCTPAHCHHN BO3MOXKHOCTH MHEpodontoro bdexra okoHeUHbIR
VCUJIHTENb ACAXKEeH OhThb XOPOIIO 2MOPTH3IHPCBAH.

BOPHBA C TIOMEXAMH HA APYTHMX YACTOTAX
3BYKOROI'O IHANA30HA

Kak YXe YODOMHERANGChH, NNOMEXH APYTHX YaCTOT 3BYKOBOTO

Auanazona OoJplIeH YacThio IPOBHKAT B YCHJHTEJL BMECTE -

¢ MOJe3UBIM CHIHAJIOM HJH e B HEKOTOPAIX CcAydasax 4epes
Ieild MHTaHesd, an'-IHHaMH TaKHX MOMEX MOTYT GHITh:
l) REPABHOMEDHOCTH XOJa 2JCKTPOABHraTe] s T[POHTPRIBA-
TeAA WA JEeHTONPOTRKHOTO MeéXaHusMa, .
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:

2) QKCHEHTPHCHTET AHCKAE nponrpuamenﬂ HJIH ﬂ.pymx spa-

T mANIWEXCcH yacTell;

3) nepucruueckue, NpPOUCXOAALHE CO SByKOBoﬁ TacTOTOf
KoJe0aHHA HANPSKEHUA [THTAWUIEH CETH;
~ 4) myMBl, HMeHOIIHEeCH B COCTABE NOCTYNAIONEr0 HA BXOA
YCHAUTERS HMOJME3HOTQ CUTHAAA,

Bopefy ¢ Takore poja NOMeXaMH MOMHO BecTH Kak MO
JHHKHY YCTPAHEHHS CAMHX MPHYUH, TAK ¥ NO JAUHHH HCIOAB3O-
BaHUA PA3IMUHBIX (UABTPOR, CBOAALIMX BpPeIlioe BO3gefcTBHE

. 9THX NTOMEX HO MHHHMYMA.

‘Mepw 6opnObl ¢ NOMeXaMH B 06JACTH HIMKHHX 4aCTOT
3BYKOBOTC AMANAZ0HA

COBpeMEeHHBIE  BLHICOKOKAUCCTBEHHbIE - 3BYKOBOCHPOU3BOAA-
LIHe ycTpoilcTBa, Kak mpaBuac, paloTaloT B BeckMa IUHPOKOM
JHarasoHe 4acToT, NPHYEM HHKHAS CPalpia 3TOr0 JIRana3cHa
B HEKCTOPHRIX cavyasx goxoaur go 20—30 zy. Ha arux uacro-
Tax NauHHAKOT Pe3KO CKA3BIBATLECA PAaz/iuyHEe (QaKkTOPH Mexa-
HHYeCKITO MOPAMKA, CO3AABAEMbIE HEPOBHOCTAMH XOAA 3JAEKTPO-
JBHraTeNlsl NPOHTPHIBATENS HJE - JEHTONDOTAXKHOMG MeXaHM3Ma
H APYTHMH #BJeHHSAMH NHHAMHYeCKoro pasbaJaHca Bpallaio-
_Iuxca wactell. YCHANBAACH BMECTe ¢ NOJE3HBIM CHCHAJLOM, 3TH
NoMeXH BHSBIBAIOT Kpailne HeixeJaTebEble MOLUHBIE KoyeGaHHs
FPOMKOTOBODHUTENA, NpUBOARILIHe GOMbIIEH YacThi0 K 3HAUNTENb-

HEbIM HEeJHHEeHHHM HCKaKeHWAM. AHaJorHYHEBIC ABJCHRA, NpH-

BOAALIMC K YBEeJHUEHHIO HJHHERHBIX HKCKAMCHUH, MOTYT 1a-
6H0MATECT H B CaMOM YCHJIHTCIE.

-Crnenyer OTMeTHTb, YT0 GOJBIUMHCTEO BHITYCKAEMBIX IIPO-
HrpHBateqck Npy padoTe ¢ IWHPOKONOAOCITHM YCHARTENIEM OKa-
3LIBAETCH COBEPIUEHHO HEYZOBASTBODHTEALHEIM. HanGdlce ua-
CTO BCTPEUATOLIUMHCS HEAOCTATKAME IIDOUrpBIBaTeNe] ABILIOT-
€A IKCUEHTPHCHTET AMCKa (AMCK «[JIaBaeT»), AMHAMHUYECKHA
paszGanadc AKOpS JEKTPOABHCATEIS K ADYTHX BPallAICLIHXCH
-qacredl, mA0xas LeHTPORKA NOZHINTHHKOB H T. I.

B Goanmmuncree CAy4Yaes Hacrota MapasHTHHIX koJebandi,

BRI3BIBACMBIX VEA3AHHLIMH HABJACHHAMH, JeaHdT DB nRpencjax’

1—40 24 v B K2)KAOM KOHKDETHOM CIyuae MOXKeT ObiTh pas-
JHUHOH,

s TOYHOrG ofnpefeleHH 9acTOTH napaamnblx KOJIEﬁaHI‘I}l

MOKHO BOCHOJib30BaThCA OJaHK-TAACTHHKOH (n.;r]acmm(ou, 3a-

mHcaHHOH Tipu cHATOH MOZY/ASLUHH) H HeoHOBOH Jamnowkoil,
AUTaEMOH OT 3BYKOBOTO reuepampa Ceer o1 weonoso# Jam-

8

N0UKH Kakim-a#bo ofpasoM ¢OKycHapyrT Ha Kodedmwmedcs
yacth OudQysopa (HampuMep, HA BHIBOAAX 3BYKOBOH KaTyIl-
KH} H 4acTOTy 3BYKOBOIO reHepaTOpa U3MEHHAKT N0 Tex HOp,
HOKa oOcBellleHHas wacth Auddysopa He OydeT KaslaTeCs He-
NONBHXKHOH, YuuThiBaA, 9TC HEQHOBASA JAMIOYKA BCIBIXHBAET
2 pasa 3a mepECH, MOXHO JIETKO NOECUHTATh YACTOTY HapasdI-
HEIX KoneGawutt arddyaopa, Kotopas Gymer, OUeBHIHO, PABHA
yIBOEHHON YacToTe 3BYKOBOTO reHepatopa. Qupefeline 9acToTy

350 10 502y
& 0,055 A2z !

~20
&4

Par. 18, PuasTp nojasneBusd HUMHHX WACTOT H €ro 9acTOTHAA
XapaKTepHCTHEY,

{1aPa3UTHBIX KosMefaHufl, MOXKNC paccYHTATh napameTpu'(anb-
Tpa, ofecneydBAaONIErc MAKCHMAaNbHOE 3aTyXaHHe Ha 3TOH ua-
CTOTE,

CxeMa OAHOTO M3 nonoﬁﬂblx $buneTpOR mNpHBEIdeHA HA
pur. 18. Pacaer anementos 3tore GHALTPA MOXKHO TIPOH3IBECTH
Ha OCHOBAHMH OMNpeledenroff ORMCAHHBIM BhIlle clocobom ga-
CTOTH DAapasHTHRIX KoaeGauufi  f, no ymopoliueHdbim  dop-
MWIaM: : : .
106 000
W rooL -

125000 _
- fn'R !

Clz

rae f,—9acToTa moMexw, 24;
' R — xapakTepHCTHUECKOe CONPOTHBJIeHHEe GUABTDA,
. OM;
C,, C; v Cy— eMKOCTB, MK,
L, u L,— BHAYKTHBHOCTB, 2H.
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Jara oGecneuenns HOpManbHOR paboTul GHABTPE OH AOMKEH
6LITh HArPYMKEeH CO CTOPOHb! BX0J2 U BRXOJA HAa COMPOTHB-
JeHHs, paBHble XapakTepHcTHueckoMmy (R; m R, ma ¢ur. 18},
TaK Kak WHAaYe BO3HHKAIOT HeeJaTeJbHbIE ABJEHHS (Tpaxme-

uga. IIpM BOCHpOH3BeNEHKH 3TH JBJEHHS OORAPYKUBAOTCH

no cBoecOpasHOk OKpacKe 3BYKa, HAIOMHHAWILEH TaBaicKylo
ruTapy. Beanuuny conpoTHBAeHHA R H R, MOXHO Noao0paTh
B 3aBHCHMOCTH OT HUMEIOUIHXCA B HAaNHYMH MHAYKTHBHOCTCH
"Ly u L, Ecnn "acToTa mapasuTHEX KoaeGaHufl f, okasa’tace,

craxeM, paBHOl 24 2y, a HHAYKTHBHOCTD L, =L, =700 2¢4, TO

L-f, 700.24 _
Rl sz =ﬁ:ﬁ -__O,T b= 80 000 OM..

- OcTajbHbe 3MeMeHTH (HILTPa PABHAL

© 106 000 .
C] —_rm f= 0,055 ngﬁ,

125 000
C2:C3zm=0,065 MK¢.

Ha ¢ur. 18 npusefeuni- JaHHHe QHALTPA, - ABAAIOLHECH
ONTHMAJBHEIMH BO MHOTHX cAy4asx. TaMm ke mokasaHa erg
YACTOTHat XapaKTEPHCINKa, u3oOpamedHas. jaunuedr 2, Takod
BH XapakTEPHCTHKH COOTBETCTBYET ACGPOTHOCTH HHAYKTHBHO-
credl ¢BabTpa Q = 4, naMepenHoil ra vacrote 30 2y. Ilpume-
HeHHe HHAYKTHBHOCTEH ¢ Goabllei AOCLOTHOCTBIO TOBHHUAET
KPYTH3HY Cclafa 4acTOTHOH XapaKTePHCTHKH H yMEHbBIIaeT He-
KeaaTeAbHHI 3aBaJd B 06JacTdH 4acToThl cpeza ¢uabTpa. Ilpd
ITOM YACTOTEAS XapAKTepUCTHKA (HabTpa OyAeT npHOIHKATD-
Cf_K XapakTepHCTHKe uieanbHoro ouaprpa (aumuua ). Ilpu
KOHCTpYHpOBaHHH (HIbTPa yAoOHee BRayaje MOJEICKATE MOL-
xofslllHe HHAYKTHBHOCTH ¢ H3BectHbiMa L M (, a 3arem BH-
YHCAUTH BeJIMUMHB OCTAAbHEX ero saementoB (C u R). Bos-
MOXKHBIR BapHaHT BKJIOYEHWA Takoro (HaBTpa B CXEMY
yeunnTeas nokasad ua ¢ur. 19. Bo usfexanue HaBOAOK QHILTP
JOJKeH HMeTh HAaJeXHBbI# MATHHTHBLIA KpaH.

- DuabTpEl MOXHO NpUMeHATh Ge3 ymepba JAs KadecTBa
3BY9AHHS TOJBKO B TeX ¢JIydasX, KOTJa HacTora NapasuTRbX

kojeBanifl He NPERBINAST Npenend, ONPERE/INEMOro HHIKHEH
rpaHuilell BOCIPOXW3BOAMMEIX 9ACTOT 3BYKOBOCIPOH3BOJAWIEIO
ycrpofictsa. JIis HapGojiee  BBHICOKOKAGECTBEHHBIX YCTPOUCTB
3Ta rpaHuna mpocrupaercs no 25—30 2y, nGITOMY NPEMEHEHHE
$UIABTPOR c "acToTOf <pe3d, NpeBHINALICH JITOT npexed,
BCErZA HIET B ymepl KadyecTBY 3BYMaHHS HA HUBLWINX 9acTOTax.

30

B nonoGubix cayuasx moxwuo pekomeHmoBath MpPHHATHE Mep
MEXAHHYECKOTD MOpsaKa.

Ko.ﬂeﬁaﬂlfﬁ HaNpsKeHHs CeTH, MPOHCXOAANIHE C-O4Yelh HUH3-
KOH 4acToTOf, OSBIYHO ABMIAIOTCH CJACACTBHEM nepeMenHLIx pe-
@KTHBHBIX M aKTHBHBIX HATPY30K B Henn. BecbMa 3¢deKTHBHBIM
METOZOM GOphOBI C 9TUM BHAOM NOMEX SBJASETCH NPHMEHEHHe
(peppope3sonaHCHBIX CTAaGHIAN3ATOPOR HATIPHKEHUS, PasTaYHRX

Mazwumpsig snpay
== —_——

-t

o —m—————— ]

@ur. [ Brlwoyenne $uanTpa nogasienns
HEXHAX gaCTOT B CXEMY YCaluTenm,

CXEM 3MEKTPOHHOH CTabHAM3AUMH ¥ T. 4. MOXHO Takke peKo-
MERNOBATE YBCJAHUCHHE BRIXOAHOH EMKOCTH CIrAaXKHBAIGIIErO
GHILTPA BHIMPAMATEAR RO 80-—120 mxp u coorsercrayOmER
YBEIMUCRHE WHAYKTHBHOCTH Apocceas (o 40--50 2x). Duex-
TPOMTHUCCKHE KOHACHCATOPE! (UALTPA B 3TOM Clydae Ciemyer
WYHTHPOBATb MO0 BBICOKOH UacTOTE CAAGHBIMH KOHASHCATO-
paMu eMkocTsio B 5 000 — 10000 ng. ) '

. . ) _
Mepur Gopbbn ¢ nomexams B OBIACTH BEPXHAX YACTOT
3BYKOBOTO HMAMA30HA

B BbICOKOUACTOTHON 06JIACTH 3BYKOBOrO' AMAMA30HA HACTLIM
HCTOYHHKOM MOMEX ABJNAIOTCH PASIHYHOTO pOla aTMocdepHsie
Paspsiisl, HRTEPMEPEHUHOHHEIE CBHCTH, UTYMbl IIPOMEIILIEHHOTO
OpoHCXoXKAeHus ¥ T. A. B Kpynuwex ropojax yposenn momex
B pasnoe BpeMsa CYTOK OOBIMHO Kosebaercs or 5 o 50—70 uxs.
OTHOCHTE/IEHO® KAYeCTBO BOCNPOM3IBEAEHHA 3BYKa (npm paGote
OT NPHEMHAKA) B STHX CAYUASX MOKHKO MOBHICHTL HYTEM orpa-
HUYeHHA 11anasoHa BOCHPCHIBOAHMBIX YacToT A0 O K2y W HH-
®e. [lofofubie ke MepH MOXHNO PeKOMEHJORaTh H [pH BOC-
TPOH3BENENHM TPAMM3ANHUCH ANA YCTPAHECHHS «UIHMICHHN»,

DOJBIIAHCTRO NPAKTHYECKH  HCTIOJB3yEMBIX peryJaTopos
TeMGDa Ha TPHOAAX WMEIOT, KAK NPABHIO, CJARIIKOM y3KHe
OpeAesnl PeTYIHPOBKH (B JyumeM cayuae 4 10—+ 12 06) mns
TOro, 4TOGHl HX MOXKHO GEVIO JOCTATOMHO 3(M(EKTUBHO HCMOJIb-

3




3oBaTh. ONHAKO HMeeTcs pPHA CNENHAABHEIX CX€M, KOTOPHIE
AAI0T BO3MOMKHOCTb OCYIECTBAATh 9(eKTHBHBIC PETYJHPOBKH
TeM6pa B 3HAYHTENBHO OOJBIIMX TpefeJax.

Ha ¢ur. 20 npuBoguTcs cxeéma MNPeiBAPHTEIBHOTO yCHJIH-
TeAst HA TPHOAAX ¢ PeryaHpopkofl TemGpa B npefenax -+20 96
mo mmxHEM B 420 06 mo BepXHWM 3ByKOBBIM yactoram. llpw
KpafiHMX BepXHHX (o CXeMe) TOJMOXKEHHRX JIBUXKKOB NOTEHUHO-
MeTpoR Rg (peryaaTop HEKHHX dactoT) H Re (peryasitop

+25
Ay {%__Fg?g Rs i
8z GO or Z-dusot 03008

fla cemny
LRedyrouien
SRINTE}

dur, 20. Cxema npelBapUTe nHOr0 VCHABTEIA HE TPHOMAX
¢ IMHPOKEM AHANA3CHOM PErynspoBKs TeMIpa.

BepXHHX HacTor) GyAeT OCYILECTBIATHCA Peskuit 3asan Kax
HIZKIUX, TAK B BepXHHX uacToT. IIpH nepenBHIKEHNH Ke ABHK-
KOB BiM3 OyAeT, HA0GOPOT, OCYIECTBMATECS CHABNBIA MOXBEM
COOTBETCTBYIOINMX YACTOT 3@ CHET INYHTHPOBAHHS CONPOTHBJAE-
nusi R; mocrenosaTenbnbiM KoHTypom Cgl (HHIKHHe YacTOTHI)
% emkocTeio C; (BEpXRHe 4acTOTHI),

Eme Gosee wmpokHe Tpelesibl PEryNUPOBKH TemGpa MOryT
6BITE NOJTY9IeHS! DA HCHOAb30BAHUH MEHTOAOB, NOCKOAbKY ORH
06AanA10T 3NAUHTENRN0 GOALIIUM 3anacoM mo ycujermio. Ha-
TpEMEp, CxeMa MpelBapATENLHOTO YCUIHTeld Ha MEeHToAax,
npHeeAeHHas Ha (ur. 7, no3BOJsieT HPOM3BOAMTL DEryTHPOBKH
B mpemenax oT 25 no —20 d6 no RukHuM {fHoTeNIHOMETp
Ry} v or +10 1o —30 06 mo BepxHMM u€acToTam (moTeH-
upomerp Rys). [Ipu KpafiHux JeBbix (N0 Cxeme) NOJOKeHRAX
ABHXKOB TOTEHIHOMETpoB Rz U R4 NMPOH3BOAUTCA CHIBHDIH
0OABEM KaK HIKHEX, TAK H BePXHHX 4acTot. [Ipw KpaitHuX Xe
NPaBBIX MOJOKEHHAX HX ABHXKOB II0JAyYaeTcs 3aBaf COOTBET-
CTBYIOIIBX 4acTOT B Pe3yapTaTe ACHCTBUS CONPOTHBACHUH ca-
MEX NOTEHLHOMETPOB, a TAKXKe K3-32 CIJIbHOR OTpHilaTenbrOfl
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oGpatuoil casu uepes emkocTh Cig M COOTBETCTBYIOIIME LENH
peryaupopkd. Ycunenue mwa gacrote |1 000 e4 He 3aBucur or
noJoxKeHHs1 peryJastopoe TemOpa. B ycmaatene npuMeHedbl
nentonsl 12K8, IOCKGJALKY OHH RAWOT BOSMOMKHOCTb HCIOJb-
30BATE COEXMHEHHHE NOCIEN0BATENbHO HATH HAKANa 3THX fiaMi
B KadecTBe CONPOTHBJEHHs aBTOMATHUECKOrO CMEUIeHHs BH-
XOJHOTO JBYXTA@KTHOTO Kackaja U TeM CaMEM OCYIECTBUTDL IH-
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~¢pur. 21, CxeMa LIMPOKOAHAIASORNG] Peryisposxkn TeMOpa.

TaHHe HAKasia JaMi nPelBaPUTeAbHOrO YCHIHTENS NOCTOSHEEIM
Tokom (cm. cTp. 12). [lpm Apyrofl cxeme mHTaHHA Hakanla
gamn nenvoan 127K8 MOXKHO 3AMEHHTh IKBHBAJEHTHHIMH TieH-
Topamue 6)KS8.

JlocraTouHo IIAPOKWe IIpEfenbl  PEryJaHpoBEM Tembpa
(-+20 46) Romyckaer TAaKkKe CXeMa, NPHBELEHHAn Ha (HUT. 21.
B neli peryadpoBka TeMm(pa Ha BepXHHX E HHUMKHMX HaCTOTax
OCYIIECTBASETCH 34 CHET HWACTOTHO-3aBUCHMOrO Hepepacnpexe-
geausi TOKoB mexay Bereamu C,R3; B LjR4 B nemm xatona
aamnel JI,. ConporesiennsiMy Ry 4 R3 ocyllecTBiserca A0UQN-
HATEeALHAS PervjHpOBKa BepXHHX WaCTOT.

JNas ocsab/eHys LWYMOB, BOSHWKAOIUINX NP NPORCPEIBAHUH
rpaMMo(OHHBIX TWIACTHHOK, MOXKHO TAKMXe PEeKOMEeHI0BAThL HIyH-
THpOBAHHE NEPBHYHON OGMOTKH BEIXOAHOrQ TpaHcdepMarTopa
MOC/AeA0BATENIBHEIM KOHTYPOM, HACTPOCHHHM Ha uacrory 9 xey
(xoutyp LyCo ma odumr. 21). Kak Rorazaqu HCCNIEAO0BaHHK,
CHEKTP BIyMOB, cozfaBaeMuIX HIVICH IPH MPOUTPHIBAHUHA NLAACTH-

4 B. B. Tpuropos. 33
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HOK (munemie),-_a OCHOBHOM pacrojaraerca B obaacty 7-—
9 xey. B sToft e 06JacTH pacnosiaralores u Htymbl, 06yca0B-

JMBaEMEIE  PAasIMYHOrC poAa aTMOChEpHBIMH  paspsilaMy,

HHTeP(EPEHIHOHHBIMY CBUCTAMH H ADYTUMH NoMmexamid. Miase-
CTHO, YTO CONPOTHBJEHHE NOCJAEZOBATEJLHOTO KONUTYPA KA pe-
30HZHCHOH JacroTe peckMa MaJjio. [1o3ToMy BRAIOYeHKe Takoro
KOHTYPd, HACTPOEH!IOTD HAa 4acToTy O K2y, XAeT BOSMOMKHOCTE
BhIpe3aTe HanGO/ee HENMPHATHYI HacTh YaCTOTHOTO CHEKTPa

£y & Jopamuar cfsis
JO0F <

@rr. 22, CxeMa ASYXTAKTHOIO BLIXOQMOrO KACKANZ ¢
hUaALTPOM Ha 9 K24, BRIOYEHEHIM BO BTODHYHYIO
* 00MOTKY BEIXOZHOIO TPaRC(OpMaTOpa,

MOMEX H TeM CaMBIM CHEJATh 3BYYaHHe 3HAUHTEIBHO Bojee
YHCTERIM, - o :

Ha ¢ur. 22 nokasana cxema BBIXOAHOTO ABYXT&KTHOIO
Kackaaa c¢ fuabtpoM LCs na 9 x2Y, BRIOUEHHBIM Ha BTOpHY-
Hyl0 0oOMOTKY BHIXOAHOrO Tpaucopmaropa Tp. 3mecs 3ToT
(uibTp mpeacraBaseT coGoR mapasvIeNsHBI KOHTYD, OAHA CeK-
OHA KaTYIUKH MHAYKETHBHOCTH KOTOPOIO BK/IOUEHA HOC/ICA0BA-
TEJABHO MEXAY BTOPHUHOH OOMOTKOR BRIXOAHCIO Tpancgopma-
TOPA H 3BYKOBLIMH KaTyLIKaM# rpoMxoroeopatenei, ConpoTus-
JICHHE NMapaiNe/IbHOr0 KOHTYPa HA PesOHAHCHOH YACTOTe Bend-
ko, mosroMy QuabTp, Hacrpoenusll ma 9 xey, ne Gymer npo-
OYyCKATE K TPOMKOrGBOPDHTENIIM HANPYMMEHHS YacTOT 3TOTO
NopsAKa. '

Hactpolika mono6usx duaeTpos npouasoaurcs HPH TOMOLILH
3BYKOBOTO Tedepatopa tunia 3T-2A wam 3]0, noaknogaemoro
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Ha BXOA 3BYKOCHHMATESsi, 4 H3Mepurefa Bmixoaa tuna HMB-4,
MOAXAIOYAEMOre Ka BBHIXQH Mapaje]bpHO 3BYKOBOH KaTylIKe
FPOMKOrOBOPUTENS. 3BYKOBOA TeHepaTop YCTaHABJIHBAOT Ha
yacTory 9 k2y, H BpalleHHCM MAarHETUTOBOTG CEPAEYHEKA Ka-
TYIUKH ¢UIbTPa HACTPaHBaloT GHILTP HA 3TY YacCToTy NO MHHHU-
MaJbHOMY NOKA3aHHIO BHIXOZHOro npubopa. .

. Bee ykasansele 3fleCb MEPH MOMHO OCOGEHHO DEKOMEHAO-
BATH JUISl YCHAHTEREH HASKOH YaCTOTH B MPHEMHHKAX C aMILIH-
TyAHO MoOIysiALMell, NOCKOJBbKY FApH TpHeME aMIVIHTYAHOH
MOLYJSAIMH PE3KHA Cpe3 YacTOTHONA XapaKTepMCTHKA B 00JacTH
BEPXHHX 3BYKOEBIX YaCTOT [A€T BO3MOMHOCTb 3HAYHTENBHG
octabUTh BpelHoe AcHcTBHE NOMEX H HIVMOB H TeM CaMblM no-
BHICHTE KauecTBO 3BYUAHHA.

2

BuyrpeHHHe WyMH JJMeKTPOHHKX JAMN H ACTAAEH CXeMbl

, Kak yxe ykashBanoch BhINE, NPH JOCTATOUHO BEICOKOR
4YBCTBRTEIBLHOCTH ycudntesds Huskofi mactorsl {mopsaxa 0,2—
| Mg) 3naguTeABHYIO POAb B OOLLEM CMEKTPe MIYMOB HA BLIXOIAE
YCH/AUTESIST COCTABMSIOT BHYTPEHHUE [iyMBI EPBBIX JIaMIl YCHJHA-
Tejis H OTHOCSUIMXCH K HUM J€Tajed CXeMsl.

OcHOBHON NPUYAHON BHYTPEHHHX INYMOB JEKTPOHHKIX JaMil
apasercs ApoSosoll addexr, mposiBadlMiCcCE B TOM, 4TO HA
AHOJ JaMIbl B KaKKe-TO MaJule eJUHHUS BPeMEHH NMpubLIBAIT
pastble MOPUMH 3JIEKTPOHOB, BH3LIBAIOUIME (PJIOKTYAWH AHOL-

HOFO TOKA JIAMIH, KOTOPhE IPH COOTBETCTBYIOLLEM - VCHISHMH

BOCHMPHHHMAICTCH HA BHIXOMIE YCEAHATENA KaK 3BYK Ha,[[alOI.[J.Eﬁ-

npobu. :
Kpome 3TOro, 3HauATefsHYIO POJIb MTPAeT TaK NasbiaeMetd]

daukep-shbherT (3bheKT Mepanus), 3aKTOYAIUACT B Nepe--

Mexalomefici HePaBHOMEPHOCTH 3IMHCCHM ¢ PasJHYEBIX y4a-
CTKOB KaTofa JAaMiel. Q®aukep-adipexr MposBaseTcss 0COGEHHO
pe3ko npH pafioTe JaMNIbl B PEKHME HEJOKANa.

SiauuTeNsHO MEHNBHIYIO POJdb HIPAT IHYMH  TENJIOBOIC
APORCXOXK/IEIHS B HAFPY3OUHBIX COMPOTHBJAGHHAX.MEPBLIX AAMIL
yeuanrens, [ToaToMy NDH UyBCTBHTENBLHOCTH YCHJATENS MeHee
05 ue umn MoxHo npeneGpeus. Onuako npH Gosee BEICOKOH

yyscTBuTeNpHOCTH (nopsaka 0,1 as) W nps# GOABIIHX BXOAHBIX .

CONpPOTHBJEHHAX ({NCPAAKA | #20M) TEOROBHE UIYMBI CTATOBAT-
CHl yXKe 3aMeTHBIMH. ~

O6uuHo ypoBeHb NIYMOB YCHAHTENBHHIX JIAMIl XapaKkTepH-
3yercst SKBHBAJIEHTHEIM CONPOTHBJCHHEM LIYMOB R . mon koro-
pHM  TIOAPA3yMEBACTCA BEAHYHHA TAKOro ~ SKBHBAJEHTHOTO
aKTHBHOTO COMPOTHBJCHHS, HA KOTOPOM FAPH KOMHATHOR TeMme-
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patype noayuaercs ﬁanpﬁmeune [IyMOB, PaBHOE HANpAKEHAK
IIYMOB JlaMIlbl, NCPeCIHTAHHOMY B Lelb yapasJsoiedl ceTKH.

MsRecTHO, UTO IIYMOBOE CONPOTHBICHHE TPHOXA OGPATHO
NPONOPLHOHALLHO ero KpyTH3He S:

2}5 +
S

3 (ecan S B mafs, TO R B rox).

R,—

Takum o6pasoM, Jamib GoJbINoll KPYTH3HOH 0061a1aK0T
MEHBIIHM LIyMOBbIM conpoTHBJendeM. OOBACHACTCA 3TO TeM,
yrQ ¢ yBeJdHYeHHEM KPYTH3HBl TOK CHrHaja B aHOJHOH 1end
JaMnbl yBeJHUHBaeTcd GBICTpEE, 4eM [EyMOBOH TOK, _

M3BecTHO TAKiKe, 4TO ypPOBEHb BRYTPEHHHX IIYMOB DE3KO
BO3pACTaeT C YBEAKUEHHEM YHCIA CCTOK JaMIbL. 3ro ofipac-
HseTcs MCKPMBJEHHEM SJICKTPOHNEIX NyTed B MHOTOCETOUHOH
JNamie, cozfanueM oflactell Tak HA3bIBAEMOrO KKAMYUILIOCH

Karoad» DPH HEKOTOPHX PeRRMax JaMubl H T. A. Tak, ranpd-’

Mep, ¥ NEHTOJOR YPOBCHb BHYTPEHIHX HIYMOB oBbIYHO B 4—
5 pas GoJblue, 9eM Y TPHO/IOB.

VpoBeHb BHYTPEHHHX IIYMOB JIaMOB TAKXKe 34BHCAT OT Be-
JIRGUHE] COMPOTUBJICHHS aBTOMATHYECKOTO KATOAHOIO CMEIUEHHS
U ¢ yBenWHueHgeM 9TOTO CONPOTHBACHWA MMEET TEHAEHIAIC K
BO3PACTAHKIO. DJIOKHDOBAHHE STOrO CONPOTHBJICHUA @MKOCTLIO
mopsaka 50—100 kg maer 3HAYHTENbHOE CHHEEHHE YPUBBI
wymoB, Xopolrge Pe3ysbTaThl AAeT TAKXKe [ojada Ha HHTH
HaKana JaMil OOCTOSIHHOTO MOJOMKUTEABHOTO CTHOCHTE/BHO Ka-
rofa cmelenrs nopsaka 10—15 s. )

B HTOre MOXKHO PEKOMEHLOBATH CJAEAYIOINMe MEPH, HAalpap-

. JeéHHBle HA CHHMKCHEC YPOBHA BHYTPHIAMNOBRIX IIyMOB YCHJ/H-

TeJIA: :
1. B mepBHX KacKajax YCHAWTENs CHAELyeT UDHMEHATH

TPHOAB € GOJIBIIOH gpytuanoff (6HLIS u 6HI1I). B ocobo
OTBETCTBEHHBIX CAYUasX HYKNO NPOUSBOAUTE HHIKBHAYANBHBIA
OT6Op JiaMIT TI0 MHHEMA/JBHOMY YPOBHIO IIyMa H2 BLIXOAE yCH-

auTens (peryaartopel TeM6pa W TPOMKOCTH DPH STOM JOVIZKHEL.

6bITh MOJHOCTBIO BBEJEHHI).
2. Tleppas JaMna YCHJIUTEJs AOJKHA HMETh HOpMaJibHBIH

naKan wau aaxe HeGoapmof nepekax (6,5—06,8 8 mpu HOMH-

HaJbHOM HamupsXeHn: Hakana 6,3 8). _
3. Ha HETH Hakaja peKOMeHIyercs I10AaBaTk [OCTOSHHOE

- MOAOMKHTENABROS CMellgHHe OKOIO 10—15 &, Axs 4Ero MOXKHO

MCIIOAb3OBATh MAJeHHe HAMPSIKERHA Ha CONPOTHBJIEHMH aBTO-
MATHYCCKOro CMENIeHHs BRIXOMHBIX JaMI yCHIHTCIA (ur. 17}.

4. Caenyer mo BOIMOXHOCTH H30eraTh MPHMEREHHA COMpo-
THBJCHUS ABTOMATHYECKOFO CMEIlleRWs B NepBhIX Jamyiax ycd-
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JHTENs, HCHOIb3YH  BMECTO 3STOro (MKCUpOBAHHOEe CMEMNIEHHE
OT CHEIHANLHOr0 BHICOKOCTAGHILHOTG HCTOYHHKA OTPHIATEJD-
Horo manpsxenss (cM. ¢1p. 16). Ilpx mcrnosab3oBadHE XKe Co-
MPOTHEJICHAA aBTOMATHYECKOTO CMEIUEHAS €ro Hajo LIYHTHPO-
BaTh AOCTATOINO GOJbIIOH eMKoctelo. B Tex cayuasx, KOTRa
CONPOTHB/IEHAE ABTOMATHUECKOTO CMEIUEHHS CIYKHT TaKXKe H
A/ BBEGHEHHS HanpM/KeHUs OTPHOATENbHOR ofpaTHoll CBSSH,
peKOMEHYeTCH HCNO/Ib30BaTh CTaCHABHBE OPOBOAOUHLIE COTPO-
THBJACHHS . HAH MalolIyMALlHe MajJoTa0apuTHEE CONPOTHBICHHS
tuna MJIT, myntapya HX emkocTsio B 3 000—5 000 ng.

5. B pmensx neppofi Jamnsl NpejBAPHTEILHONO YCHJHTEIS
He cAefyeT INPHMEHsTh BHCOKOOMHBIX COMPOTHBNeRu (Sofee
500 Koa), TaK KaK 3TO SHAYHTEABHO YBE/AWYHBAeT ONAacHOCTh
OABJIEHHUS] pasJHUHLIX HaBO/OK. '

6. JInn focTHXKedHs MHRUMAJBHOTO YPOBHA (doHa HeolXo-
JHMO OCOGEHHO TLIATeJIbHO NMOA0GpaTh HaNpsKEHHEe aHOAHOTO
NUTAHUS MePBOf -NaMIbl YCHAHTENS.

7. B aHOAHBIX IENAX AaMI PEKOMEHAYeTCs HCOOJIb30BaTh
AeTaNH € ABOAHEIM 3aI4COM MO MOLLHOCTH, TaK Kak Harpes
AeTasiefi yBEJAHUMBAET YPOBEHb IIYMOB ¥ BBISEIBAET [TOBBIIIEH-
HElfi pazfpoc napamerpos. .

Kak nokasaz OMBIT, TIATENbHOE BHIMOJHEHWE ONMCAHHAIX
B JaHHOH Gpolliope PA3JHUHLIX MEPONpPHATHH AesaeT BIOIHE
BO3MOMHEIM JOCTHIKEHHE BECHMA HH3KOTG YPOBHA tona npu BH-
COKOF YYBCTBHTEJLHOCTH YCHJHTENIA.

i




IPHAOIKEHHE

JAHHBIE CEJIEHOBBIX HIAHE JAJISI [IMTAHHS HHTEA HAKAJIA
JAMM NPEABAPHTEJBHOTO YCHIHTENA

- : OxpHEaRCHTHOS
MarceMaapR0 AOOYCTEMOE SHAYEHHE

X MAOrG TOKA [ o BT Maxcumaaspas | PACIETHOR COmMpo-
ok BEITPAMASHED o don AMIARTYAa 06 | TEBAEHDE &) BA
Y PATHOTO Banps- onay mafidy s
2o It . [Ipa ABYXTIORY- XeHAA HY OAHY | OpPRMOM HaOpas
i DE OXHOROMY Lt ¥ madby, & AeHHYE AN
:':’(5 nepRofHOA cieme | nepHofHOR cxeme ¥ Iy 3o 0K
30 125 250 25 6
35 140 280 .5 ' B
45 275 550 25 _ 2,5
50 330 660 25 2

Mpameganre Ecan punpaMaenrul TR I, < Jg gop TO SKBEDAJSHTHOE pac-
qeTHOE COMpOTEBACHEE Ha OAHY W2A0Y ODpenerieTca oo dcpuyae
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