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BBENEHHWE

lutapa ABASETCS ONHHM M3 CaMHX CTAPDHHHBIX MYy3blr
Kanbnblx HHCTpyMeHToB. Biepente oHa nossudack s Ucna-
Huu B VIII—IX se. B 10 BpeMs rurapa uMena UeTHpe-narh
CTPYH H (OPMY, OTIHYHYIO OT COBPeMeHHOH. HacTo cTpyHb
OblJIn ABOMHDLIMH,

B XVI . 8 Hcnanun mofyynna IIHPOKoe pacmpocrpa-
HeHHe LIECTHCTPYHHAs, TaK Ha3blBaeMas HWCOaHCKAs THTE-
pa. OHa yXe uMeia KOHQUTYPALKIO H MY3bIKaJbHBIfi CTPOH
COBPeMEHHBIX LWEeCTHCTPYHHBIX IHTAp.

HecxoabKko nosgHee rutapa pacnpocTpanmaace no AMe-
pHKe 4 Bcedl Erpone, a Bo BTOpoA Modoeune XVIII B, mo-
apuiace B Poccun. B xonune XVIII B. 8 Poccuun nosiuaace
CeMHCTPYHHAA (pycckad) rurapa. Daarozaps Gonee mpo-
CTOMY CTPOKO TNOCAEZHAS NPOYHO BOUWIAA B -MY3HKAAbHLM
OBIT, 2 IIeCTHCTPYHHAd THTApa 3daBoeBaJsa ceOe NMPH3IHAHHE
Aulib K cepennne XIX B.

B macrosllee gpeMs Ha rarape HrparT MHAJHOHH MY-
3biKanToB-AroGuTenell. O6namas KpacHBBIM 3BYKOM, OHA
HMeeT OfHH CyIIecTBeHHBIH HeZOCTATOK: ee AHHAMHYECKHH
OHAamasoH paseH Bcero 14 96 (AuHAMHYECKHiH Auana3soH
npeicTasaser co0ol BhIpAXeHHOe B AelnHbenax OTHolIeHHe
MAKCHMAJNBHOTO 3BYKOBOIO JaBJICHHA Ha NPOTAXEHHR AaH-
HOTO UCMOJHEHHS K MHHUMAJBHOMY 3HaUeHHIO ZABJEHHH 34
aTo ke spems). Hna cpaBHeHHs HeGe3HIHTEpPEeCHO INpHBe-
CTH 3HaYeHHA AMHAMHUYLCKOro AHANa3oHa POAafA H KOHTpa-
faca, KOTOpoie paBHH COOTBeTCTBeHHo 42,2 y 41 6.

Baaroaapa 6ypHOMY pasBHTHIO PARUOTEXHHUKHM M PadHO-
3JIeKTPOHUKH B HacCToOfllee BPpeMsA NOJydydeTr LUIMPOKOe pac-
NpocTpaHeHHe HOBAaA OTPacAb MYS3bIKAJABHOIO HQMOJHE:
HHUA — 3JeKTPOMY3HKA, CBA3aHHAA ¢ KOHCTpPyHUpOBAHHeM
BJIeKTPOMY3BKAABHEIX  HHCTpyMeHToB, Doanwoe Mecto
B He#l OTBOAMTCA ananTepH3aliMy MY3HKAaJbHHX HHCTPY-
MEHTOB,



AnanTepHsauus My3LIKaAbHMOro HHCTpyMeHTa HMeeT
GoAblnoe NpakTHUeCKoe 3HAUEHHE, TAK Kak OHa oMoraer
PACIIHPHTL OMHAMHUYECKMH AMANAa304 HMeEIOLLerocs My3bl-
KaJMbHOTO MHCTpyMeHTa. TakoA HHCTpyMeHT MoxXer pabo-
TATh KaK c azantepoM, tak H 8ea nero.

Hannuyve afanTepH30BAHHOA THTAPH C YCHJAHTedeM H
FPOMKOTOBODHTENEM B MySHKaJbHbiX aHcaMOJsx INpuaaer
HM HOBOe OpHUTHHaJAbHoe 3ByuaHue, Baaromaps aazanrepu-
3allHH THTapa CTAHOBHTCA pPABHONpABHHIM HHCTPYyMEHTOM
B OpKecTpe 10 CHJAe 3ByKa H Mo)Ker ObiTh HOROAbLIOBAHA HE
TOJBKO KaK AKKOMITAHUPYIOMIMH, HO M KAK COMbHHWA HHCTPY-
MeHT. CoBeplleHHO O4eBHAHO TakXe, 4YTo M NpPH HHAMBH-
AyaabHOH Hrpe JIoGHTeNel aganTepH3OBAHHAS THTApa
WMEeT  HeCOMHeHHEle  NpeuMyluecTBa [0 CPaBHEHHIO
c OOBLIIHOM.

ABTOpaMu paHHON OGpoWlopH NpPOH3BeZEHa AajanTepi-
3alMs IEeCTHCTPYHHOH THTAaphh ¢ METAANHYESCKHMH CTPyHa-
miu. IIpu HeKoTOpOM M3MeHeHHH KOHCTPYKUHH 3BYKOCHHMA-
7ed BO3MONKHA aganTepH3aunus AKG0ro CTPYHHOMO MIMIIKO-
BOT0 MYy3bIKaJAbHOrQ MHCTPYMeHTa. ¥YCTPOACTEO, pactMaTph-
paecMoe B Gpoilliope, He CHHLIKOM CJIOKHO U BNOJHe RO-
CTYNHO- AJIS H3TOTOBJEHHS €ro paaHONOOHTLIsIMH,

KOHCTPYKUHA SAEKTPOMATHUTHOFO
AJAINTEPA

DNEKTPOMATHHTHBLIR afgamnTep COCTOHT H3 IIeCTH NoO-
CTOSHHHIX MareuTOB ¢ KatywkaMu (puc. l,a n 6), cTaacHoi
niaanki (puc. 1.8) m 36oHHTOBOTO KOXKyXa (puc. 1,2), Ko-
TOPHIM 3aKPLIBAGTCA YKOMINJeKToBaHHBLIA amanrtep. [lpuh-
LHN DefCTBHA ero 3akMwgaercs B caeldylowieM. [1ocTosHHbIC
MATHKUTH C KaTYIUKaMH PAacnofiaralorcd noj Kaxaof crpy-
HOf rFYTApbhl TAax, UYTO MeXAy HHMHM M [OJAOCAMM COOTBET-
CTBYIOUIHX MATHHTOB o0pa3yloTcs BO3AYWHHe NpoMemyT-
K4, [IpoTHBONONOKHBIE NOMIOCH MATHHTOB 3AMKHYTH MEKIY
cofofl CTaNbLHLIM MAarsuTonpoBofoM. B pesyantare obpa-
3YI0TCs HeoOHSpOAHbie MATHHTHLEE LeNH, B OOHOM M3 yya-
CTKOB KOTODHIX MiOMelueHBl METAAAH4YeCKHe CTpyHu. B TakT
¢ KOMeGaHHAMH CTPYH MEHAITCH MarHHTHole COMPOTHBIE-
HHSl YROMSHYTHX YYACTKOB MArHMTHBIX Henedi, 3To Npupo-
IHT K H3MeHEHHIO MarHMTHBIX TIOTOKOB, M B XKaTyWIKax mo-
CTOAHHBLIX MATHHTOR HABOAATCH 3. A. ¢. Ilocneanne nopawr-
CS HA BXOA YCHAHTEALHOTO ycTpoficTBa,
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[TocTosiHHEIE MATHUTHL AJARTEPA BHINOAHCHB U3 BBICOKO-
KAYECTBEHHOTO MAFHHTHO-TBEPAOro MarepHaJa -—CnjaBa
MATHHKO. JTOT MAaTepHaJ XapaxTepuiyeTcsa BEICOKHM 3HAa-
yeHHeM 3HepTHH, pA3BHBAeMOW eznHHUEeH ero ofbheMa BO
BHelllHeM RPOCTpatcTBe, 4TO OCOGEHHO BaXKHO B paccMmar-
pUBAEMOA KOHCTPYKUHH, riae O0beM KaxA0ro MarH{ra co-
crapaser scero 0,26 cu®. B KaueCTRe MArHUTHEIX MaTepua-
JIOB MOTyT OHITh OpPMMEHEHBl H OPYrde MATHUTHO-TBEpAbIE
CMAask, wanpuMep &aHKo-4, anbHn, aALHACH (B nOpAlKe
yGbigatinn Maruuthoil sHepruu). IlepeyHcieHHEle MaTepHa-
nul {ocofeHHo aHko-4) o6aanalwT 3HAYMTENALHOHl KOSPUH-
TUEHOH CHAOH M OCTATOYHON HHIYKUHER, a cleioBarenbHio,
H MAKCHMAJAbHLIM 3HAUEHHEM SHEPruH, OoTHaBaeMoOf elHHH-
el o6beMa Bop BHelLlHee NPOCTPAHCTRO.

B Hacrosllee BpeMs M3 CNAABOBR AHKO-4 ¥ AJbHH H3TO-
TABJAHBAIOTCH MATHMTHBIE CHCTEMB! SJAEKTPOAHHAMHUECKHX
rpoMKoroBoputeied. 1103TOMY A/ M3rOTOBMNEHHS MATHHTOB
agantepa MOMKHO MCNOMB30BATE MACHKT OT HETOAHOro
3J1eKTPOAHHAMHUECKOTO TPOMKOrOBOpHTENA. Js 5Tol Lieau
NPUTOAHBl TAKKEe KOPPEKTHPYIOULHe MArHHTH OT KHHeCKO-
nop. Bce yKazaHHbie MaTepuaJine 06palaTLHIBAIOTCS Ha LIJH-
¢)OBAJBHOM CTaHKe.

HaMmortka katywek agantepa (0eckaprachaA) [OpOH3BO-
ANTCA HemoCpefCTBEHHO HA caMuXx MarHutax. Haa srtoro
M3rOTAB/UBAETCH HECHOoXHOoe mpHcnocobaenne (watnaon),
npencTapdasiomiee cobOH ABa KPYIMIBIX MPAMBIX UHAXAADA
U3 Jerko obBpafartoiBaeMoro Marepuana. Bricora kaxporo
unannapa paeHa 40—50 mam, a nuaMerp pasen 18—20 ma.

LeHTpe ONHOrO H3 OCHOBAHMH KaMAOro LUHAHRIPA BHI-
CBEDJAHBAIOTCA OTBEPCTHA AHAMETPOM, HEMHOTHM MeHbLINM
AJIMHB! LHANOHAJH NMONMEPeynoro cedyeHHd Maruurta. [ayluaa
HX olipegesisercd AJHHOH CBOGOAHBIX KOHUOB MATHHTA, WI4-
PHHGH HAMOTKH KaTYileK H Yra0M 34aTOUKH CBepJaa, B nau-
HOM cllyyae oHa pasHa 5 ma. Ha 3THX Ke OCHOBABHLAX NOXA
yriiom 90° Apyr K Apyry npopesaloTes Mo HAMPaBJeHHsM
AHAMETPOB JIBe KAHABKH {na3nl), cayXKaulde 1Js MPORycKa-
HHsS HHTOK, C NMOMOLIBI0O KOTOPBIX B JdaJibHeHIleM MPOH3BO-
RETCA CBA3BIBE2HHE KATYILIEK,

Ilepen TeM Kak NPHCTYNHTE K HAMOTKe KAaTYILUKH, Mmar-
HHT pOepThIBaeTCH OAHWHM CI0eM TOHKOrO KapToHa HJM BaT-
MaHcKo# Oymard mupuHof 8 mm. UTofbl H30AALHOHHAA
MPOKAARKA He pA3BOpPAYHBANACH, KOHENl €e 3aKAeHBAeTCH
kneeMm BP-4, Ilpn sToM nmpoxaanka He HONKHa ObITE NMpH-

6



KJleeHA K MArHHTY, yTOoOBN BNOCALACTBHY MoXHo Oblig pe-
TYJMAPOBATE paccTofiie Mexdy HUM H CTPYHOH FHTADH,
Jlanee MardauT ¢ MPOKAALKON NETKHM HaXKHMOM BCTaBJfAET-
Csl B OTBEPCTHE OAHOro UHAHHADPA, 4 NPOTHBONOMOKHOA CTO-
pOHOH — B OTBEPCTHe APYNOTO TAK, YTOGH UX OCHOBAHMM
HOAXOOMIH BIIOTHYIO K KpasaM npokaagkd, Ilpu sT1oM He-
GOXoo¥MO NpochefnTh, YTOGLI NMa3w WAGNOHOB COBNAAH M
ObviH  mocepefliHe CTOPOH MATHHTA, 3aTeM BHYTpEHHHE
OCHOBAHHA UMIHHAPOB CMA3LIBAKITCA TOHKHM CJ0EM Ma-
WIHHHOTO Macda, a4 B WX ma3wl BecTaBaawTcesa HUTKR. [locnen-
HRe AOMKHBI ObITE NPOJAOKEHB! ¢ KaKHAOH CTOPOHBK M30.4-
HHOHHON NpoKAagku, YTOGE UMH MOXKHO Onilo CBA3ATH Ka-
TYIWIKY CO BCeX yernlpex cropoH. [locje 3TOoro ORMH M3
URJAHHAPOB iHAGJN0HA 3aXUMAIOT B NAaTPOH, a K ADYrOMY
UHAHHAPY NOABOAAT LEHTP 3ajHeld OabkH TOKApHOTO
CTAHKA.

HaMotka npoussogutca sHamag npozogom TIDJI unn
[MN2B 0,05. Kaxknas xatymka comepxut no 4 K)0 BHTKOB,
Ec¢nn y craHka et cuetunka o6OpOTOB, TOrZa HAMOTKa Ka-
TYWeX NPOH3BOAHTCA A0 QOCTHKEHHS PA3MEpOB, YKa3aHALIX
na puc. 1,6. ConporHBieRHe KATYLIKH NOCTOAHHOMY TOKY
cocrapaser S500—600 os. B npoiecce H3rOTOBAEEHS BHT-
KM KATYIIKH [IEPHOIRYECKH cMasuisalorcs Kneem BdP-4. Tak
KaK OCHOBAHMA URARHAPOR iHA0J0HA NpoMa3aHb! MACAOM,
AIPHKJAEHBAHHE K HUM BHTKOB [IPOBOAa RMCKAouaercs, s
TOTO 4TOOM YJAOKHIAOCH (oJbillee KOJHYECTBO BHTKOB, KOH-
nbl KaTylWeK HE PA3AeNbIBAIOTCA, @ B KauecTBe HX HCNOJIb-
3¥eTcd caM HaMOTOUHLNA rMpoBOX. TToche OKOHUAHHA HAMOT-
KH KOHLLI HUTOK CBR3LIBAIOTCH, A4eTCA HEKOTOpPOe BpeMs
Ha NPOCYLIKY KJes, a 3ateM AaxKyparHO CHUMAamwTCs UH-
JHHAPH tmabiaoRna.

HamarsquuBaHHe MAarHHTOB XeMaTelbHO TNPOH3BOLHTE
nocle H3roTOBJACHWR BCeX peraldeid agantepa., OHo MOMeT
IPOH3BOAHTECA KAK C HafeTLIMM KATYWIKaMH, Tak n 6es
nux. CriocoG0oB HAMAPHHYHBAHHS CYULECTBYET MHOIO, mO3TO-
MY KaXObIt pamnoqicOuTeNs MOXeET BOCTIONB3OBATBCA TeMH
BO3MOMHOCTAMH, KOTOpble y Hero uMeiorcs. Moito, Ha-
lpHMep, AJMS 3TOrO HCMIOAbL30BATL KaKoii-Anbo MOLLHbH
SJEKTPOMATHHT (OB BCIOAL30BAH S/1EKTPOMATHHT NOAMAT-
HHUUBAHUA MATHETPOHA).

Bee meradn cepIeyHMKa 3JIeKTPOMArHUTa BHIMOJHEHH! H3
MATHHTHO-MATKOrO MaTtepHaJda. CepaeuyHHK COCTOMT B3 Mac-
CHBROTO OCHOBAHHS MNPAMOYNOILHOro ceueHHa (Opycka),
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R KOHUAM KOTODOro NPHBAPEHLI NHAHHIPHUYECKHE CTOHKY-
nepxarenu (o6pasyercq xak 6o mepesepHyras 6yksa [T).
Ha gaxayw 3 TOCMEeHNX HRAEBAWTCA KATYUIKH NOAMAr-
HHUHBAHRA. B BepXHHUX uwacTaAx HOepxaTedell mapanafeibHo
MPAMOYIOJIbHOMY OGPYCKY CHENAHH OTBEPCTHA, B KOTOpLR
BCTABAATCA LUHAWHAPHUCCKHE (OJIOCHEW HAKOHEYHHKH.
Focnenune Moryt mepeABUraThCs B OTBEPCTHAX AepiKaTe-
NPH A 3aKPENJAATHCA ¢ TOMOIILIO CHEUHANBHBIX BHHTOB, pac-
MOJIOKEHHHX B IEHTPaX BePXHHX OCHOBAHU[ WHUAMHApHUE-
CKHX CTOeK. BHyTpeHHHe KOHUH [TOJIOCHEIX HAKOHEYHHKOB
BRIMOJTHEHB B BHIE YCEYSHHMIX KOHYCOB (LI yBeAHUeHHS
KnHue)HTpauHH MArHHTHOTO NOTOKa B NPOCTPAHCTBe MEeXKAY
HHMH).

IMpuBoanM panubpte petancli sneXTPOMATHHUTZ: pa3Mephl
AapAMOyrodeHoro 6pycka 215X 50X 50 muM; anaMerp mepKa-
teseli 65, a BeicoTa 8D MM USHTPLI OTBEPCTHH AAg MoJIOC-
HBIX HAKOHeUHHKOB HAXOQATCA Ha paccroaduy 30 mm or
BEPXHHX OCHOBaHRA{, HAKOHEYHHKH KpenaATcAd BHHTaMu M5
AHaMeTp UOACHLIX HaROHedHMKOB 50, a aawmHa 108 ma;
LHEAMETP BepXHero OCHOBAHUA KOoHycoB 20, a sHcoTa 25 MM,
paccTOAHHE MEKAY LUeHTpaMH Jepxaredeit 151 um;
BHYTpeHHRA AHAMETp Kapkacop karyltek 67 mm; BHewHHE
avamerpor Lleyek 140 wmm; paccrodHde MexAy UIeYXaMA
100 mar; TONUIHHA MATEpnana KapKacoe 2 M.

Karylwky sAeKTPOMariNTa HaMaThIBAIOTCA NPOBOLOM
[T2J1 0,35 BuaBad o 3aDOJAHEHNA # COAEPXAT NPHMEpPHO
qno 15000 surkos. ConpoTHBAeHHe KaxAok H3 HHX ODOCTOAH-
HOMY ToKy cocrasnader 800 om. CoeIHHAKTCS KATYIIKH
Mexny coboli mocnenoBaTeNbHO, Tak 4To0B CO3gZaBagMble
HMH MarHHTHble MOTOKW CYMMHPOBAJHCH.

[Mutanne KaTyllek oOCylUlecTBAAETCA OT BHIPAMHTEN,
dawuiero Ha sexofe HanpsaaendHe 500 g npu Toxe 300 ma.
Hna #1aMariHYHBAHHA MATHHT BCTABJAETCA CBOHMH TOPILO-
BLIMH KOHLZMH MEXKIY KOHYCAMH MOJIOCHBIX HAKOHEUHHKOB
H KDelTKO HMH 32XKHMaercs, 3aTeM BHHTAMH 3aKPenasires
CaMM HEBKOHEeYHHMKH H yepe3 KATYIIKM 3JeXTpOMAariWTa npo-
nyckaercs Tok. [lpH 3TOM B 3230pe MeXIy HAKOHEUHHKAMH
nHaykuua zocruraer Gogee 20000 ec (obmaa HaMarsuy#-
Ballliad CHAa sJekTpoMarkura okoio 9000 ag). Ilo ucre-
qeHHH HECKOMbKHX MHHYT RanpAXKeHHe C Karyllex cHRHMaer-
¢d ¥ TOTOBH#H K ynotpeljenuio Maraur ypaasercs. B pe-
3yAbTATE HA €ro TOPUOBLIX KOHLAX 06pa3yloTcs IOXKHBIA H
CeBepHLIH MOJIOCH,
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ITaanka amantepa (puc. 1,8) u3arorasausaerca u3 Mar-
KOH JINCTOBOM cTagdM ToamKHOH 2 mm. OHa COCTOMT H3 OBYX
uacTed (BepxHefi W HMxkuel)., O6e YacTH CKpenasioTCca
MEXRY c000il sakAenkaMu. B nnaHKe cAenauo IIeCTb OT-
BEPCTHH AJS% yCTAHOBKH MAarHuTOB. PaccTosude Mexny
HeHTpaMH nOcAeSHHX ONpenefdercs HHTEPBAJIOM MeNKAY
CTPYHAMH THTapel. B UeHTpe MAAHKH AeNaeTcs OTBepCTHe
¢ pe3anfoll M3 nag kpenneHus ee K aJAIOMMHHEBOH NJACTHH-
Ke, NPy NOMOUEN XKOTOpOff ajantep yCTAHABJANBAETCS KA rH-
tapy. COoxy nenaercs LrecTe OTBEpPCTHil ¢ pe3nlodi M2,06
ANA KPOlaAeHUA MarHuTOB.

BepXHsia 44CTE NAAHKH HECKOJLKC OTJAMYAETCH OT HHXK-
defi. Ha koHmax ee menaroTca BHICTYOBI AJAA YBeJSHYeHHS
KOHUEHTPALHA CRAOBBIX JHHHH OKOJIO NoJlocoB KpafHnx
MAarauToB, OHH COCTABAMIOT OJHO UeNOe ¢ BepXHEi YacThio
# ofpa3yoTes cadeldyiownM o6pasoM. Ha GokoBeIX KoHUaX
OCTABARIOTCS «ASBIYKM» HYKHOR KoHPUrypauud. 3aTeM
Y X OCHOBAHWNA NPONUANBAIOTCHA LIeAH NJHHOH, onpenese-
MOHT TOAMIHHOH MaTepHadAa nnaHku. IlocAe srtoro nochaed-
HAS 3a)KHMaeTCH B THCKH H «A3BY0K» OTrRbaercs.

MaTHHTHE ¢ YCTAHOBJEHHEIMH W3 HHX KaTyLIKaMu BCTAB-
ASIOTCS B MpelHA3HaYeHHbie A% BTOMO OTBEPCTHS CTAABHOH
MAAHKH ajaiTepa W NPeABAPHTENbHO 3aKPEenAfloTCs BHH-
TaMH (OKOHUATENbHAA peryJHpOBKA BBICOTHI M KpenJenhe
NMPON3BOAATCS HenocpeACTBeHHO Ha rurape). Ilpu ycranoe-
Ke ONHOMOJASPHEIE TNOJNIOCH MAarHATOB OOJIKHEL CAeHOBATH
uepes ogud (C—I0--C—I0—C—I0). Taxaa opuenrauus
NOJACOB HAET BO3MONHOCTL NMOAYYHTL HaHOOJBLIYIO KOH-
LeHTPAURK MATHATHBIX CHJAOBLIX JHHHUA B 06AACTAX HAXOXK-
NeHHUS CTPYH THTAPbI.

[Tocae 3Toro NPHCTYNAIOT K COLHHEHHIO MeXxay cobod
karyiwek. OHn BRAOYAIOTCR NOCAEIOBATENLHO TyTeM CBap-
KH WX KOHUOB OT ropsiweii ¢nuuxu, [lenaerca ato creayio-
wuM ofpasom, [lposoma xartymex, nogJdexaliie CBapKe,
CKpyyuBawTcsa. 3areM K KOoHUy CKPYTKM NOAHOCHTCH rops-
uana cnuuka. B pesynsrare npoeojga cropator, 0CTaBassg Ha
KOHLIE KAaMedbKy CINAaBJeHHON Medu, NocJde uero oHH npo-
MaseiBaloTcsl Kiaeem B®-4 n moMmewawTcs B CBOGOAHOE
MeCcTo MeXIy KAaTyUIKaMH. PeKoMeHOyercs npeaBapHTeNbHO
NONPAKTHKOBATECA B 3TOM Cnocofe, TaAK Kak Npu CBapke
MOMKHO Ceub KOHUH H HCTOOPTHTBE KaTyLIKy.

Hea puc. 1,2 npnBedeHa KOHCTPYKUHS H pasMepnt 360-
HHTOBOTO KO:KyXa amantepa. On H3rOTABAHBAETCS Ha dpe-
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edallieye THE PHINOO g ‘oHd
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3epHOM cTaHKe, OTBEPCTHA, NPOASTaHHbBle B KOKYXe, HMEIOT
CNeAyHHe HA3HAYEHHA: CHU3Y, B OOKOBLIX YyTOALIeHHAX
{c pespbbofi M3) — ans KpenneHus €ro K adioMHHHEBOR
MAACTHHKE, HA BepXHeR KPhIUKe — AJAg BO3ZMOMHOCTH JO-
CTYN2 MArHUTOB K CTPYHAM THTAphLY, HA mepeAlefl cTeHKe —
AN JOCTYNa K peryJupOBOYHHIM BUHTAM MATHUTOSB,

Ha puc. 2 npueesen oflmii BUA ajganTepa W NoKasaw
MOHTaX BHBOJAOB KaTylleKk Ha rurape. Bumramu 7
(puc. 2,a) ananvep kpenurca X aNIOMHHHeBOH NJACTHH-
ke 3. CHU3Y Ha mocnelHell yKpeniAaloTca JlBe reTHHaKCOBLle
MAACTHHKH 4 ¢ KOHTAKTAMH J ond pacnaikuy BBIBOLOB Ka-
tymex. OauH H3 KOHTAKTOB COEIHHASTCH C KOpaIycoM ajiaf-
repa, APYrodl H30AHpYyeTCHd OT HEro HHXKHeH reTHHaKCOBOH
IacTHHKOA.

Ha puc. 2,6 naercs ruj afanrepa cnepenu. Peryaupo-
BOYHEIMH BHHTAMH & npOU3BOAHTCH BbLIOGP paccTOARUA Mar-
HHTOB OT CTPYH TUTApH,

Ha puc. 2,6 noKasana rurapa ¢ nofIMSTONd MONCTABKON M
ananTepoM. AJMIOMUHHERAR NAACTHHKA 3 ¢ ajanTepoM MpH-
coellHaeTcA K nofctabke rutapel I0 cuu3y BuHTaMu 6.
Kpennense agantepa K noAcTaBKe AAd AAHHOro THNa [H-
Taphl 0Ka3aloch CaMbiM YAOOHHIM, TaK Kak y nocaenHed
rpud HemoABHXKeH, a BHICOTA CTPYH Peryaupyerca NOAHR-
THeM W OonycKaHueM caMoi ooactaskKu. OKoao OCHOBAHUA
MOACTABKH CO CTOPOHE rpHga THTape B ee BepxHed Jlexe
coeaano orBepcrHe. Uepes Hero nponyckalrcsa NpoBO-
a3 12, coefHHdAONHe KOHTAKTHl KaTyllek ¢ THesnaMu 11,
CAYXKAUUMA AAA NOAKJOUEHHs afanTepa K BXOAY YCHJH-
TedAs.

Hdna uckAO4eHUS HABOJOK CTPYHBY FMTADH HOJIKHLE CO-
CAHHATBCA ¢ KOPRYCOM ajianTepa W ychiuTelda. B nauno#
KOHCTPYKLHY 3TO pelldeTcd 3a3eMJeHHeM» MeTaJJdH4YecKOd
ckobbl I3, kK KOTOPOH KpenaTcs CTPYHHL.

NPHHUHUNHUAJNBHAA CXEMA YCHJHTENA

Yeundrens, npuHuMnuanbHas cxemMa KOTOPOI'O nphBede-
Ha Ha puc. 3, co6pan HA MATH JaMnax NajibUiKOBO# CEepHH.
INeppul Kackafn yeuAuTeNs BLIMOJHEH HA NNEHTOJe J7, THOA
6)K5I1. Cerounas uens sTo#t Jamoel npeacrasaser ©oGoH
npocrefillylo HH3KOMACTOTHYI) CMECHTEJAbHYIO CXeMy ¢ ABY-
Ma Bxodamu ([ u [/), colpaunyio ua conporuBnenuax R,
R:, Rs u Ry. B cBA3H ¢ 3THM HANpAXKeHHe HH3KOH YACTOTH
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La ynpaBAAlOLLYI0 CeTKy JdaMnel JI; Moxer noaaBaTheA
ORHOBPEMEHHO OT ABYX AZANTEPHIOBAHHBLIX THTApP Ha BXO-
Avt [ w I/ uaw, npu nofxaioueHnn Ko Bxody // BHeuiHero
Mmukpocodgdoro rpaucthopmaropa Tpa, or amantepa rutapu
# Mukpodoma Ha Bxoawt { u /1.

[Ipn cnabGoM HaXKATHH CTPYH THTADH ©. 1. C., pa3BHBAe-
Mas agantepoM, coctaBaser 27 ms. [lpy nonwv3oBauuy ycu-
JHTeNeM AaBTOPAMK TIPUMeHHACH SJAeKTPOAKHAMUUeCKRi
smuxpodpoun MIM-1 yyscTeuTeabnoctThio 0,25 ma/6ap u BB
XOAHLIM conporubaesnem 3000 ox. [lag BLpaBHHBAHKSA
BXOAHBIX HANpPSKEHWHd, MOOBOAHMMBIX Mo Pa3NHYHEIM KaHa-
JaM, kosdouunent tpanchopmauun tpaHchopmaropa Tps
aoikern OWTE He MeHee | : 15, npu aToM Xopollip corsacyer-
Cf H HArpy3Ka Ha MHKpodoH.

Muxkpodpounniit tpancopMarop Tps; Twareabdo 9Kpa-
HHPYETCA OyTeM HOMelleHUA ero B CTAJNBHOH KOMXKYX CO CTeH-
kaMH Tomnudoi 1,5 ma. Tokonoaboaaiue KOHIUB TpaHC-
dopMaTopa TaKKe BEJYTCA 3KPaHH POBAHHEIM NPOBOAOM, MPH-
4eM KOHUB, COEAHHAIOIHe BTOPHUHYI0O OOMOTKY €O BXO-
aoMm {I, moaxubd GEHITL KaK MOXHO Kopode, Mcnoawpzosath
ONMAeTKY 3KPaHHPOBAHHOTO MPOBOAA B KauyeCTBe TOKOHeCy-
nieil He peKOMeHOYyeTcA, ledecoobpasHee NMPOH3BOIHTL CO-
eAMHEHHR ABYMA WIPOBOJAAMH B 3KPaHe H <3a3eMJATb»
nOCAeNHUI HENOCPeACTBEHHO Ha BX0HaxX YCrpoificts. BhBo-
an ot tpaHchopmaropa Tp; pacnauBaioTcg Ha KOHTaKrax,
VKpenJeHHbX Ha KOKyXe H H30JHPOBAHHBIX OF Hero mpo-
KAaAKaMH K3 reTHHakca. Ilaa gyunlel sKpawupoBKu TpaHc-
(hopMaTop MOXKHO NOMeCTHTE BO BTOpPOH SKpaH ¢ paccros-
HHEM MEXIOYy CTOHKAMH KOXYX0B 10 s,

YAoB/eTBOpHTENbHBIE Pe3yALTATH NOAYYAIOTCA nPH nod-
KAIOUeHHH KO BXOAy // WHPOKO pacnmpoCcTpaHeHHOro B Jl0-
OHTEARCKOA MPAKTHKE %/eKTPOAHHAMHYECKOro MHUKPO(OHA
Tuna MMI-41. UysCcTBHTENBHOCTE ero COCTABAAET He MeHee
3 maf6ap npu narpyske 0,0 Mom u Gonee.

ConporuBnenug Rz H K¢ HU3ZKOUACTOTHOH cMeCHTeNbHOH
CXeMbd MPeAHA3IHAUCHE IJA YMeHbUIEHUS B3aHMHOTG BAMA-
HHSl HCTOYHWKOB BXOAHHX 3. A. ¢, BeAuuyHEl MUTAKOIKX Ha-
NpsKeHHH ¥ HanpsiKeHHe CMEUICHHS, MOABOAHMOe K Cerke
gamnel J1;, ykazasel swa puc. 3. KosdduuueHr ycHneHus
[nepBoro Kackafna (OTHOLIEHWEe NepeMeHHBX HanpAxeHuidt Ha
aHofe H ceTKe aaMmnul JI;}, pasen 100

Bropoll Kackaz ycunuTe s cofpad Ha [HABOHHOM TpHO-
ae JIy tuna 6HIII. Bnarogapsa cneuanpvibiy RC-puAsTpaM
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1 'YACTOTHO-3ABHCHMEIM O6PATHHM CBA3AM JeBhi 1o CXeMe
TPHOL JaMnel J; YCHIHBAET TOABKO CPeAHHE H BEpXHHE,
a NpaBblii — TOMNBKO HHXKHHE 3BYKOBHIE YACTOTHI.

Paccmorpum sro noapoGHee, JlonycTHM, uyro NON3YHKY
noTeHILHOMETpOB Ry5 U Rz Haxoastea B HHKHeM (mo cxeMe)
nONOKeHHH. lorga npaBeil (Mo cxeMe) TPHOZ He YCHJH-
BAET, TAK KAK CeTKA €ro «3a3eMJeHda», a ceTKa JIeBOTO
TPHOLA MIOAKAOUEHA K «3EMAe» Yepes cONpoTHBJeHHe Ris,
ARJAAIOMIEECA HHIKHUM IJeuoM YACTOTHO-3aBHCHMOro nedu-
TeAR HanpsaxeHus, cocToallero u3 Rz, Co, Ris u Ris. B pe-
3yAbTATE YACTh HAMPSIKEHHs, NOIBOAKMONO X TOUKe 4&,
OKa3biBAETCA NPHIOCKEHHOH K CeTKe NeBoro TpuoAa, NMPH-
yeM Giaronapsa HaAHuKI0 DUABTPA HMKHHX 4acTOT Ha CeT-
Ky NOCTYNAaloT KOAeGaHHs TOJLKO HHMHHX H CPeIHUX 3BY-
KOBBIX YaCTOT.

HetpyaHo npociefiiTb, uro noclie TOTO KaK Hanpaxe-
HHA YKA3aHHBIX YACTOT YCHJAHNAHCH AaMnoif, OHW 4epes le-
NouKy OTpHuaredvHoll o6patHoit c¢Basu CsRy;CiRoCsRyy
BHOBb mnogsoaaTca (HO yxke B mnpoTHROgase) K Touxke a
CXeMbl H Jlanee K ynpasasiouieil cerke nesoro tpuoaa. I'ay-
Gokas YACTOTHO-3ABHCHMAR OTPHUATENbRAsA 06pATHAA CBA3b
¥ RC-dpunbTpw geficTBylor Takum ©o6pa3oM, 4To paccMar-
pHBaeMbld TpHOO (NPH YCJAOBHH HAXOMKACHHA [ON3YHKA
nOTeHIHOMeTpa Rz B HHKHEM NOJOKEeHHMH) YCHAHBAET
TOABKO CpeAHHe 3BYKOBbie 4acToThl. HacToTHas xapakrepu-
CTHKA YCH/HTEJA, COOTBETCTBYIOLNAA AAHHOMY CAyualo, Bl
paxena xpHeod [ Ha puc. 4.

[Tpu u3MeHeHHH TOJONKEHHS MNOAIYHKA NOTEHUROMeT-
pa Ris (peryaaTtop BepxHHX Y4CTOT} OT MHHUMYMa K Ma-
KCHMYMY MeHdercs riyGuHa OTpHUaTeNbHOH ob6paTHON cBi-
3H; MPOHCXOAHT MOABEM YACTOTHOH XAPAKTEPUCTHKH YCHAH-
tensa B o6aacty or 200 2y u Bhilie, B BepxHeM NOAOKEHHH
peryisropa 4acTOTHAA XAPAKTEPUCTHKA YCHAHTEAH (KpH-
BaA 2 Ha pHuc. 4) uMeeT pe3Ko BHIPAKEHHBIR MAKCHMyM HA
yacrore b xey. M3 xapakTepucTHKH BHAHO TakixKe, 4To NPH
mepeMenieHHH ABHXKKA NOTeHUHOMeTpa R)s BMecTe ¢ ycH-
JAeHHEeM BEPXHHX 9ACTOT YCHAWBAWTCA W CPelHMe yacToTwl.
[Tpn BepXxHeM TNOJOKEHHH NOJN3YHKA TNOABEM MAOCTHrAET
9 ¢6 pns cpegHux uacrotr, u 20 @6 ang uacrorel 5 Key.
Kpusas 3 Ha puc. 4 qpeactaBasier YACTOTHYIO XapakTepH-
CTHKY YCHAMTEJS, CHATYIO npH HAXOMKIEHHH ONOA3YHKA mO-
TCHUHOMETPA R)s B HUXKHEM [IONOKEHRH, a NOTeHUHOMETpa
R;; — B BepxHeM. M3 3710l XapaKTepuCTHKH BHAHO, YTO
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NpaBuf TpHOA NaMnbk Jy YCUNHBAET TOABKO HYXKHYE HACTO-
ThI, UTQ ACCTHraerca HcnofbzoBanveMm ROC-punwrpos u ua-
CTOTHO-3ABKCHMOH OTpHUATEAbHOA o6parHOl cBR3W no Ha-
nPSXKEHHAIO.

KpuBaa 4 na puc. 4 npeacTas/iseT YacTOTHYIO Xapak-
TEPHCTHKY YCHJIHTENS, COOTBETCTBYIOMLYIO BEPXHMM TOJOXME-
HHSIM 7I0J3YHKOB TOTEHUHOMETPOB Rys w1 Rop. It xapaxre-
PUCTHKA HWMEET ABa Pe3Ko BHpAXeHHLIX moabeMa: B 0faa-

f, rariuz

F ,
: , y |
3 J

| \

1 7
2 Vi
, J
.
i / 2 ~ \
i S¢° 14 02y 1 5 B 28wy

Puc. 4. YacToTHBe XapakTePHCTHKE YCHANTENA.

1—perynaropbt rempos B nodoKeARN MEHAMYMA; 2—peryanTop TedOpa Hum HHX

MACTOT B NOACRKEHHH MuEHHMyMa, 4 PeryidaTop BepXndXx 4acTOoT B NOAGKEeHKR

MaKcHMYMa; §—peryaaTop Temfipd H#MHHX 94CTOT B NOJOMeHHH MIXCHMYMAE,

& PEPXHHX 9ACTOT B NOADMEHHR MAHHMYMAD 4— peryagropu TeMOpos B DOJ0XKe-
HHH MAKCHMYMa.

crH Hukuux (10024) u Bepxnux (5 Key) 3BYKOBHIX 4acTOT.

Bce npuBefeHdable ga pHc. 4 yacToTHble XapaKPepHCTHKY
YCHJAHTENR CHHMAAHUCE MPH MOCTORHHOM 3HAYEHHY HANpA-
JeHHd 3BYKOBHIX uactoT, paBdoM 3 ms. [loasywok peryaa-
TOpa TPOMKOCTH R) HAXOARACA B NOJNOKEHHH MaKCHMyMa,
a peryastopa R;—B DnoackKeHHy MHBMMyMa., BHXxoaxoe
RanpAXKeHue HIMEpPSAAOCh HA BTOPHAUYHON OOMOTKe BLIXOAHO-
ro TpadcopMaTopa, HArpy:KeHHOH Ha CONpPOTHBJEHHE
3,5 onm.

PaccMoTpennas cxeMa KacCKaja NO03BOAfeT B LIHPOKUX
npeaenax H3IMeHATH TeMOp 3ByuaHug rurapbh, K Hegocrart-
KaM STOA CXeMbl CJAeAYeT OTHEeCTH TO, YTO OJROBPEMEHHO
¢ peryJipoBKOM YCWIeHHS BepPXHHX WACTOT MeHsercs ycH-
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JdetHe H cpenHux. KoshpHuHeHT YCRAGHHA KamAol 43 Mo-
MOBHH BTOPOTD KAcKaga (OTHOLIeHMe HAMNpAMKEeHHH Ha aHo-
e H cerke npH uyactoTe 400 ey ® BepXHeM ROJOXKEHHH HIOJ-
3yHKOB peryiaaTtopoe Tem6pa) paseu 16,

Tperuil xackag ycuhaureas coGpan Ha JgaMme JI; runa
6HIIL. Jleewiii tpron stoft AaMpbl SIBAAETCS YCHAHTENEM
HanpaXeHud, a n0pasbiit — dasonHsepropoM. Ilocnemprnii
cofpan no cXxeMe ¢ pasgefeHHol Harpysxo#. Kosdduuunent
YCHJEeHHA Jeporo Tphoaa namnet Jl3 Ha uacrore 400 ey
pased 8, npasoro — 0,94,

DLIXOAHOH KacKaj ycHAHUTens BHINOAHed NO HABYXTAKT-
Ho# ceepxAuHefinoli cxeMme Ha Jaampoax JIy uw Jls THna
6I114I1. dng nonyuedHAs HauGoABWIECH HEHCKAXERHOH Bl
xoaHo#t MomHocTH (810 8T) npn cpaBHUTeNbHO HH3KOM
aHOOHOM HANPSKEHUH, A TaKwe AAA YMeHblleHHs MOLIHO-
CTH, PACCeHBAEMOH HA aHOAAX H SKPAHHPYHOUIHX CETKAaX
aamn A4 n /s, nocnendre paGoTaloT B 3KOHOMHIHOM PeXKH-
mMe knacca AB;,. CMetleHHe Ha MX YOpaBAAIOUIHE CeTKH MO-
RAaeTCA ¢ COMPOTHBAEHHR Rss, BKAIOUEHHOro B OCUIYKD «MH-
HYCOBYIO» Llefb BHNPAMHTENS.

[MocneaHne nBa KacKapa YCHJHTels OXBAaueHbl UaCTOT-
HO-328HCHMOH oTpHilareAbHo#l o6paTHo# cBa3bio. Hanpsxe-
HHe oGpaTHOM CBA3Y NONAeTCA HA YNPABAKIOIIYIO CeTky
JeBOTO TPHOAA aMnbh JI3 ¢ BRIXONHO# 06MOTKH Tpadcdopma-
topa Tpg uepes uenb CprR4CosR31Rzs. [1yO6HHE ee mna ua-
crore 400 ey pasHa 4 96 W yMeHbLIIAeTCsA ¢ BO3PACTAHHEM
YaCTOTHL,

BoixoaHod tpancdopmatop Tpy cobpad ua cepmeuHHKe
n3 anacrud 11-25, ronmuwa nakera 40 xx. Kapkac tpanc-
Jopmaropa pasjened KapToHHOH neperopodKofi Ha aBe
paBHbIe YacTH, B ONHOR H3 KOTOPEIX PacrnonaraloTcs CeKUHH
1—2 y 2—3, a 8 apyroft 3—4 u 4—5 nepsRuHO# OOGMOTKH.
Cexuun I—2 u 4—5 conepxar no 1100, a 2—3 u 8—4 no
400 sutkos nposona II3J1 0,18, ITocne HaMOTKy mepBHUHOH
00MOTKH BHCTYNAWIIAA 4acTe Neperopojkyu Cpesaercs, o0-
MOTKA WM30JHpPYETC% K HA Hee HAMAaTHIBAeTCsT BTOPHUHAR
o6Morxka {(6—7} u3 62 BurtkoB nposona [I3J1 0,86.

B kauecrBe cuaororo tpanchopMmatopa I'p) B yeHanTene
HCMOAbL3YeTCd HAKAJNBHBIA TpaHCHODMATOD otf TENCBH3IORA
«Pexopn». Cepmeudauk TpanchopMaropa I'p, BHNOJHEH U3
naacrun ¥1UI-19, roawuna naxera 28 wmm. CeteBas ofMoOT-
ka comepxur 1640 ButkoB ¢ oTBomoM. Mexnmy Toukamu f
k 2 namorano 890 sutkos nposoaa 1371 0,23. 3ra o6MoTKa
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CAYMHUT A% BRAKYCHHS TpaHCOPMATOpPA B CeTh HAMpsHe-
naeM 127 s Mexay roukamu 2 u 3 naMorado 750 BHTKOB
nposona I3J1 0,2, Ber ofmoTka (Mexay Toukamyu [ u 3)
ApefHAa3HaYeHA [AN9 BXJAOWeHHs TpaHcopmaTopa Tp
g ceTb HanpaxenneMm 220 . Haxanbwas o6MOTKA COREPIKHT
53 Butka nposoma I13J1 1,2, Haaanii rpancpopMarop
CueHb yHoOeH AAs NMHTAHHA NMepeHOCHHX YCHJHTeMAell MOLU-
HOCTBIO 5—I10 a7. On uMeer Manwle ratapurm {69,5X66X
X593 ma) u cpasHuTenbHo HebGosbiiofi sec (okono 780 2).

BoiopAMUTeAbL cofpaH no MOCTOBOM cXeMe HA repMaHHe-
suix guomax J\—Ms tunma A7 (AI-L24). B kaxaoe nae-
Yo MOCTAa BKNOUEHO no ABa Adofa. JIna BbPABHHBAHHA
GOpaTHBIX HAMPSKEHUA H2 NHOJAX KAMKABIA H2 HYX 3alyH-
THpoBaw conpothbienneM 100 gom. K TouxaMm 6 u & Mocra
RoABOARTCA HanpaKedHHe 220 8 or Touek I M F ceremoH
o6MoTkH Tpanchopmaropa Tp;. B pesyiawTare mpu nepe-
KJOYeHHH ceTeBofl o6MOTKM cHN0BOre TpaHcdopMaropa Ha
HanpsaxeHHe !27 g BEMPAMUTEeABL He TpeOyer YABOeHHR Ha-
NpAXKeHUud.

Haa craaxupandys myabcallifi BHNTPAMAeHHOTO HAMpPs-
AMCHURA HCNOAB3yeTca Apoccent Ap ot teneBu3opa «PyGuH»,
IEYHTHPOBAHHBIA GyMakHBIM KoHaercatopoM Cgo. Hpoccenn
cobpar Ha cepaeunHke u3z-naactud YIU-12, roamuma naxe-
Ta 18 mm. O6morka comep:xur 2250 BuTKOR npopoza
IT3J1 0,12, Conporugiiedde ee NMOCTOAHHOMY TOKy COCTaB-
aser 130 om.

IMoaxniouenne kompencaropa €y yAyUIIAET CrAAKH-
BaIOLUHe CBOHCTRBA QUABTPA BHINPAMHTENR (3aMeTHO CHHMKA-
eT (poH mepeMeHHono Toka). KpoMe toro, ona yMedhlIeRHA
thoHa HA HAKaABHY OOMOTKY CHAOBOrg TpaHchopma-
TOpa MOAAHO NOCTORHHOe HanpsikedHe 425 8. OHo nmopaer-
¢ Ha MNOJA3YHOK OPOBOJAQYHOTD MepeMeHHOro CONpoTHBAS-
HHA R, BKJAQUEHHOLO OapanniedbHo BTOPHYHOH o6MOTKE
tTpancpopmaropa Tpy, Or JeNKTeAR HANPSKeHHA HA COnpo-
TUBACHHUAX Rar 1 Ras. Ilpu Hanalke ycuAHTens AMdA OOCTH-
JKEeHHA HAHMeHbLIero ypoBHA (POHa NIOCTYRAOT CASHYIOMHM
o6paszoM. BHavase ofecTOUUBAIOT AeNUTeAb, BLIMMOAHEHHH |
Ha compoTHa/ienuaX Ry n Ry 32TeM BpallleHHeM OCH NO-
TeHMOMETPa Ry HAXOOAT HAa CAYX TaKoe NOJOXKeHHe ero
RBHXKKA, APH KOTOPpoM (ow nepeMeHHOrp TOKa HaWMeHb-
wui, TNoche eToro Ha BepxHee naedo AeaHTeaa (Ha comnpo-
THBJeHHe Ry} Nomaerca nuTaloliiee HAMpRKeHUE,

BrixoaHas MOLHOCTD YCHAHTENR cocTaBaser 9 &r npu
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Hanpskennk ra sxone I, pasnom 11 ms. Uamepenne Momt-
HOCTH NpOH3BOAHJAOCH Ha uvactore 400 24 npu NOJHOCTER
BBECHHLX peryastopax R;, Ris u Roy, npu 3ToMm HenuHeii-
HBle McKaXenua He npeBbinianu 0,5%. [TonayHok conporus-
JeHAd R HAXOAWICA B HHXKHeM NoAOKeHHH. B kauectme
HaTpY3KH H2 BTOPHUAYIO OOMOTKY TtpancdopMmaropa 7Tps
BMECTO KATYWIKH TPOMROTOBOPHTENS TNOEKAWOUANOCH IpO-
BOJ0YHOE CONpOTHBAeHHE, paBHoe 3,5 oM.

Ypopeur ¢OoHA yCHAHTEAA NpPH 3AMKHYTBIX HaKOpOTKO
Bxogax [/ u /I u yaxopeHRR NOA3YHKOB BCeX PETYASRTOPOB
B BEPXHEM MONOKEHUH noayuaetcs HuxKe 60 96.

KOHCTPYKUHA YCHJIHTEJA

KoHCTpYKTHBHO YCHJAHTENh BHIIOAHEH B NEpPeHOCHOM Je-
PEBAHHOM fiHKe {uemMoLade), OKMCeHHOM HEPMATHHOM.
O6unit Bua YCHAHTENs NOKa3aH wa puc. 5 u 6. PasMmepn

Prc. 5. OfSwaft san ycaaprens co canTold nepearefl mamensio.

amuka 324222 X 140 mm. Bec ycuautens co Bcem obopy-
AoBaHseM CocTasiaaeT 7 K.

Ha puc. 5 nokazan ycHANTeARL cO CHsTOH Nepefneit 360-
HUTOBOH NAHENbID, HA KOTOPOil KPenmHTCA TPOMKOTOBOPHTEb
runa ST M-14. Pasmepn 3roft qiHnesolt nanean 268X 214%
X6 mm, C BHewHEH CTOPOHBM NAaHeAWw TI'POMKONOBOpHTENbL
3allpanupeBaH AeKOPaTHBHOM TKanbio K olpamiien ¢uryp-
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HEM Kpyrom auametpoM 200 smam. Lienrp ero waxogurcs Ha
CepelKHe — MeX Ay OOKOBBIMH CTOPOHAMH faHeau, 4 OTCTO-
MT OT BepxHeidl cTopoHh Ha 111 mm. Kpennenne rpomxoro-
BOPHTENA ¢ 3ajAHeH CTOPOHE NAaHENH NPOH3BOAMTCS Tak,
yro6n TMpH YCTaHOBKe NocaefHell KpOHIUITElH rpoMKOroBo-
pHTENS pacnonaraics 1O AHaroHadH, npoxodsllefi depes
AeBbIA HHUXKHHUA H NPaBbiH BepXHHH yrabl AlHKA YCHJAHTEd.
MarHuTHas cucreMa rPOMKOrOBOpHMTENs  MPOTycKaercs
CKBO3b IIACCH uepes cneuquanwHoe orsBepetiie. [Ilaccu Haro-

Puc. 6. OGIMA BHA YCHINTENA €O CHHTON 3azHell Kphimkol.

ToBNeHO pazMepaMi 310X 207 mm 43 CcTaNbHOrO AHCTA TOJ-
wHEOE 1,5 MM,

Herann ycuAHtens pacnonaraioTes Ha IWIaccu BOKPYT
OTBEPCTHS ANA IPOMKOTOBOPHTENA. B npaBoM BepxHeM yray
yCTaHoBJeHa AaMna Ji, naneapbka Koropol yKpenasetcs Ha
accH ¢ MOMOLUbIO PE3HHOBLIX aMopTu3aTtopoB. Ha pepx-
Hell cTeHKe fIUKKA pALOM ¢ JAaMmnoll J, yCTAHOBNEHH BXOM-
Hbi@ THEe3la, 4 HA NMPaBOH ero CTeHKe [OMelleHbl PErynaTo-
pH, OTHOCAIHECA K 3THM BXoxam. Orcexk, B KOTropoM pac-
MOJMOMKEHRH HeTAMW NEepPBROro KacKaja YCHAHTEAA, TULATeNb-
HO GKpaHupyetca (Ha pMC. O BUJIHBD CTeHKH H3 MeCTH, OT-
DelAWIIRE ero OT ocTadpHofi vacty ycuautens). llocne
OKOHUYAHHA PErYJAHPOBKH OTCEK 3aKPbLIBAETCA c/AeBa H OBep-
Xy HKecTRHBIMH KPBUMIKAMH, KOTOpPHE NPHIANBAIOTCA K CTeH-
KaM macck (Ha pHc. Db KpBIUKH He NoKasauel), JleBas
KpuiKa #srufaerca OpH STOM NO AYre, COOTBETCTBYIOIleft
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BBIpE3y B WraccH. TToMHMO 3TOT0, Bech NpaBbifl yron SIWHKA,
HAYKHAR OT BepXHel pa3sfeduTelLHOH CTesKp [ KoHdasn
NpagbkiM HHXHUM YTAOM, 33KpHIT €O CTOPOHB MOHTaXK4
akpadoM. [laHelbKH BXOAHbIX THE3l YCHAUTENASs U BXOAHBIE
perynatopl R 71 Ry ¢ geransMu ceTouHOll uenH AaMnu J,
MOHTHPYIOTCA B CHelHaNbHBIX KecTAHHX KopoOKax, KoTo-
pbe NpHNAHBAWOTCA K YykaszauHoMmy oxpany. [locaeauui
B CBOIO OUepeab COEAHHAETCA ¢ WIaccH YCHAnTenas. Bsoib
H3 KOpoGOK NPOR3BOAATCA 3KPaHNPOBAHHBIM  NPOBONGM,
Monrax pasgcnntenbsoro kouaedcaropa €y ocyulectsiaser-
ca TakAM XKe oGpaszom. Conpotusaenns Ky, Rs u xoHaenca-
rop Cy yCTRHABMHMBAIOTCA HENOCpeACTBEHHO HA NAMNOBOH
madenbxe JI;. Kowubl WX BHIBOLOB peKoMeHayeTcs fenarh
Kak MOXKHO xopoue. [lerasH, yKpen/ieHdbhe Ha NaHe/bKe,
H ee NenecTKH COeJHHAIOTCA ¢ OCTAAbHBIMH yyacTKaMmu cXe-
MBI TUGKUM NPOBOAOM (UTOOH He YXyAIanach aMOpTH3aLus
AAMIEI).

Bropo#t kackap pacnonaraetcs crnpasa BHH3y. MoHTam
ero BeJeTca TOMBKO 3KpaHuUposBaHublM fnpoBogoM. Conpo-
THBJREHUA H KOHIEHCATOPH, BXOARIHe B CXEMy 3T0ro Kac-
Ka1a, 0epyTca No BO3MOMKHOCTH MajoraGapHTHHMH {CONpo-
tapaeans tunos ¥YJIM, MJIT, kouaencaropw Tangs MBM
H T. 0.}, DOABRIHHCTBO AJAHHHHIX COCOHHHTE/NbHBEIX Y4acT-
KOB CXeMbl NMoMellaercs BMecTe ¢ BXOAAIINMH B HHX He-
TANSIMH B 3KpaHupywowmwue onnerxs, [lpr oM aeraan tiia-
TenbHO H30MUpyloTcR. Taxofl crnocol ABAAETCS HECKOALKO
TPYAOEMKHM, HO 3aTO [NAeT XOpOoIIKe pe3yAbTATbY B 3aIUH-
T€ OT HABOAOK.

AHONHEIE COMPOTHBJ/EHHS, a TAKXEe LWenH KAaToAoB H
Haxaha BCeX JaMn He eoKpaHupyiores. DBcee peryaartoptl
YCTAHABAKWBAIOTCA HA CAeUWANbHOH TeTHHAKCOBOH NA&CTH-
He, MIpUKpENJieHHol K npasoii  OokoBoli CTeHKe SAlIMKA.
B xauecTse peryaaTopoB HCAOAB3YIOTCA NOTEHUHOMETPhE
iuna CITO-0,5. Ins toro urofnl  mocnendue TNPOXOZHJM
CKRO3b OOKOBYK} CTEHKY, B Helt Jlenaercd CNAOLIHOe NpAMO-
yronbHoe oTreepcThe. HHkdHe aBa noTeHlHoMmerpa ABafA-
IOTCH PETyAATOpaMyu TeMfGpa, a BepXHHe [ABA — Peryiaro-
paMu ypoBHsa Ha Bxomax f u /],

TpeTu#i Kackag CMOHTHPOBAH BHH3y B LeHTpe wWaccH
6e3 NPHMEHEHHA CIeUHAABHHX Mep 3KpaHHpopkH. Jlepee
pacnoaaraoted aaMnsl J14 u 5 yenaurena momuocra, Cae-
B& B BEPXHEM Yray WACCH CO CTOPOHLI MOHTAXKA YKpedJeH
apoccedb puabTpa. Huxe ero na cneunanbHoi anioMpsnes
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BOR cTOfike B TOPH3OHTAJILHOM [IOJOXKEHHR

pepauHoil CTeHKOH W Ha pHC. O He BHAEH).

yCTAHOBAEHE
gongeHcaTops ¢punbrpa Cos u Cpo (HOCAeAHHH 3AKPHT AE-

Ha puc. 6 npuBeaen oGUIHA BHJ YCHAHTEAR €O CHATOMH
3anmefi KpHUIKOH W NOKa3aHo DACIOJOKEHHe NeTajefi Ha
nepenneii cropode waccd. Jns oxnakaenus jgaMn B 3an-
Hell KpHilKe cAefaHO OKHO, KOTOpPOe 3aKpHIBACTCH IeTHHA-
KCOBOH NMNMAHKOH ¢ orBepcTuaMu, CiopaBa BHH3Y Ha LIACCH
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Puc. 7. Ueprem wmaceH ycuadveas.

noMellled BHXOAHOH, a BBEPXY CHJIA0BOH TpaHchopMaTophh

Mexny BaMH YCTAHOBJIEH MPOBOJIOYHLIE MOTEHUHOMETP Ry

¢ feanTeNeM HampsiKeHHA, a JeBee TpaHcdopMaropa Tp

noMelleHa BEPTHKANbHAA CTOHKA, HA KOTOPOH CMOHTHDOBA-

HE IHOAH MOCTOBOE cxeMbt BeinpAMHTeAd. Huike ynomsa-

HyTOH CTORKH B HeNOCPeACTBEHHOH GAH30CTH ¢ Heil Haxo-

AATCA JaMIb YCHAHTEAA MOIHOCTH,

[Mogobuoe pacrnofokeHHe Aetanell HeXeNaTeJNbHO, Tak

KaKk B pesyJbrare pa3orpesa JAHOAOB YMeHRINAERTCH BeJH-
yuHa HX obpaTHOro, NpOGHBHOIO HAMNPAXEHHS ¥ OHH MOTYT
BLIATH H3 CTpos. B mpouecce SKCOAYATANHH YCHAUTENS
cTOMKA € AHOAAMH MO3TOMY Obina TepeHeceHa B TNOABAJ
WacCH HAa MecTo, I'le PACHONOKEeH 3JeXTPOAHTHYeCKHH KOH-
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aeHcatop Cs tuna K3-2M emrocteio 40 mxgp na pafouee
HanpskeHde 450 8, xoTopuifi (pu 3roM Ouin 3aMeHeH HA
xoHmencarop runa K2-2M emixoctoio 30 mxg na palouee
Hanpsxenue 300 ¢ M yCcTaHOBAeH Ha llaccH 8 OTBEpCTHe,
Haxojnslleeca HHXKe naMuel J.

Ha puc. 7 npupened 4eprek LWIACCH YCHAHTeNA, HA KO-
TOPOM MOKA3aHL pa3Mepnl H MECTONOJNO:KeHHe OCHOBHBRX
OTBEpCTHH H geTaned.

3AK/ITHOYEHHE

Ilpu paspaBoTKe ycuauTe/s aBTOpaMy cTABHJAAChL 3a.4a-
4a CcO31aTh MajorabapuTHOe yaobHOe NepeHOCHOe yLTPOi-
cTBO, 0BAalaKllee MAaALIM BeCOM M XOPOLIHMH 3JeKTpuye-
CKHMH XapakrepHCTHKaMH, ANA HIPHl HAd THTape B caMo-
degresibHOM KoanekTHee. Ilpegnonarasack TakiKe BO3MOMXK-
HOCTb HCTIONB3OBAHHA YCHAHTEAR AAA paGoTbk OoTr MHKPO-
drona.

Ha nepeslfi B3arnsag cxema npeAsiaraeMoro yciaurens
MOKeT [OKAa3aThCA HECKDABKO CAO0XKHOH, HO 5TO Me ZOJMKHO
CMYIIATE pAaHOIOGUTENA, TAK KAK OHA MpPOCTa B BLMIO-
HEHHH M He TpelyeT ANA HAMAJKH CNCUHANBHHX NPHGOPOB.
[Mpu cOOpKe YCUJIHTEJAS AOCTATOYHO /ML HMEThL TecTep
tuna TT-1 2ad nepBOHAYARLHON NMPOBEPKH peRHMa JaMIL

[Ipn mpaBHJIbLHOH CcOOPKe CXeMbl YCHJAUTENL HA4YHHAeT
paBotare cpasy Ke, (e3 AONOIHHTENLHONO noglopa KaKHX-
AuGo meraned. Ecin npu noaxaiodeHnu Denoykd 06parHOH
CBA3H ¢ BRIXOAHOH 0OMOTKH TpaHncdopMmaTopa Tpe na cerky
AeBOTO TpPHOZA JaMnu JI3 ycHAHTEAb BO3OYXKAAETCH, TO
HYXKHO MOMEHATb MeCTaMu KOHIUB! 3Tod oOMorku. Hanps-
KEHHS HA SNeKTPOAAX JAMIN, YKa3aHHble HA NPHHIHIHANB-
HOH cxeMe, M3MePANHCh BLICOKOOMHBLIM JAMIOBMM BOJLT-
METPOM, MO3TOMY NPH NPOBEepPKe HX TecTepoM OHH MOTYT
OTJIHYATbCA OT YKA3aHHHIX B MEMbINYIO CTOPOHY (K HH3KO-
OMHBIM YYaCTKaM CcXeMbh 3T0 He OTHOCHTCA).

[Ipr Hannuup pagHOBelATENLHOrC MPHEMHHKA MOXKHO
He CcOOHMpPAaTE CHEUNANLHOTO YCHJAHTENN, a HCMoAL3OBATH
ANA yCHJeHAS HHU3KOYACTOTHYID YacTh TNpPHEMHHXA, AOMO.J-
HHB ee HecsqoXHOA npuctaBkoh. [locnenHwiw pexoMmenayer-
¢s cobparb Ha Jdamne thHna 6KOSI1 no cxeme nepBoro kac-
Kaga ycuautens. [Ipy ee H3roToBlieHHH HeOoOXOXZHMa XOpoO-
Ias BKPAHAPORKA BceX NMpoBodos H Aertadeil. Xeaarenora
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Takxe aMoOpTA3auua Aamnul. [Taranne npucTaskn ynobneh
N [IpOLLEe BCETO NMPOH3BOANTHL OT BBMIDAMHTENsn NpUHeMHUKA.

ArTOopaMu Oblna H3TOTOBJEHA TAaKas NPHCTABKA W ONpo-
G0BaHA COBMECTHO C HU3KOYACTOTHOH 4acTblo NpHeMHHKa
«¥pan-53». I'pOMKOCTL 3BYUAHHUs THTAPLN [PH 3ITOM NOAY-
YKAachk AOCTATOUHOH, HO KAuecTBO 3BYUAHNA OKA3a10ChH 3a-
METHO Xy¥Ke, YyeM NpH [POUTPHIBANAH Yepes CNeuHasbHHH
YCHANTEND,
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