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IMepenonHenHas ayauTopHs GOJBLIOTO 3a/1a 3aTHXJ/a B OMHIA-
Huu. JlexTop moxowesn K HeGOJBUIOMY ammapaTy H BKJIOYHJ ero.
M3 MOLIHBIX FPOMKOTOBOpHTEJIEH pa3fajiuch 3BYKH CHM(GOHHYECKO-
ro opkecTpa, 3arteM nocJbiuanoch neuue. [lea Jleonnn Buranbesuy
Co6HHOB — 3aMeyaTeJIbHBI PYCCKHH INeBel, YMepHIHi MHOro Jjer
Hasan. [osoc apTucTa, 3aneyaTyieHHBIH ellle B ero MOJIONOCTH, CO-
XpaHuJICcst Gyiarofapst 4yAeCHOMY HOCTHKEHHIO TEXHHWKH —- 3BYKO-
3aMHCH.

Tenepp A Hac B 3TOM HeT HHYero HeoGbIKHOBeHHOro. Kax-
[bli, cAyIIast J0Ma rpaMMogOH, NPHCYTCTBYET NPH NMOJOCHOM dye.
A pas uenoseka, xuswero 100—150 Jjer Hasan, 570 6BLIO OM
IPOCTO HETOCTHXXHMbIM. IogymMats TO/BKO: y cebs B KOMHaTe BHI
BOCIIPOM3BOJHTE 3BYKOBHIE COOBITHS, IIPOHCIIEAIIHE, BO3MOXKHO,
elle [0 BAUISro DOXKIAEHHUSI.

3Bykosanuch mobequna BpeMs. ITO — OJHA H3 3aMeuaTesb-
HBIX 10Ge] 4esloBeKa HaJl MPHPOJOH.

O ToM, KaK 3apojujiach M pas3BUBajach 3BYKO3alIHCh, KakK
yCTpPOEHBI annapaThl 3BYKO3allHCH H KaK caMOMY 3aHAThCH JIOGH-
TeJMbCKOA 3BYKO3aMHChiO, BBl MpOYTeTE B ITOH KHHre.



3BYKO3AITMCb HA KA)KJIOM HIATY

YacTo Mbl faxke He 3amMeuaeM, Kak HIMPOKO U MHOroo6pasHo HC-
ROJIb3YETCs1 3BYKO3aMNHCh B OKpYXKaloliefl Hac u3HH. Eule HexaBHO
KHHO HOCHJIO Ha3BaHHe «BejHKoro neMoro». 3ByKo3anich yCTpaHH-
Jia 3Ty HEMOTY, U cefuac Mbl He npejcTaBiisieM cebe KHHO 6Ge3 8BY-
Ka. Pazno npoyno Bouuto B 6HIT cOBeTCKHX Jiofed. Boabwas yacts
paauonepenay sBJsieTcs BOCNPOM3BELEHHEM 3apaHee CHEJaHHBIX
sBykosanucel. Ilpu cymecTsyiomemM MHOronporpaMMHOM DajHOBe-
HIQHHH 3TO YAOOHO H HEOGXOAHMO, TAK KaK IJIsi «XKHBOI'0» HCIOJ-
HeHusi Bcex mepefad moTpe6oBajoch Gbl OrPOMHOE KOJHYECTBO
apTHCTOB, JIUKTOPOB, JekTopoB. Jla u 6oJie3Hp wiM ciayyaiiHas 3a-
JepKKa KOro-ju60 u3 HUX MOrJu Obl He pa3 HapyLIMTb Nepejauy.

Bam HyxHO y3HaTb TOUHOe BpeMsi. B GoJblux ropojax Takyio
CIIpaBKy MOXHO NOJy4uTh N0 Tenedony. HabpaB onpenesneHHbIH
HoMep, BHl ycablinTe orBeT. Ho BaM oTBeTHJ He XHBOH ueJslOBeK,
a ammapaT 3BYKO3alHCH, YCTAHOBJIEHHBI} HA Tese(OHHOH CTAHIUH.
drtor anmapart, BOCIPOH3BOAA 3apaHee CHeJaHHYIO 3allHCh, C TOY-
HOCTBIO YaCOBOTO MeXaHH3Ma HENpepbhIBHO OTCUMTHIBAeT BCJYX
9achl U MHHYTHIL.

JlecATKaMu MUJIIMOHOB PACXONATCS MO CTPaHE rpaMMOpOHHbIE
nmaactuikd. OHE MpeAcTaBJAIOT cO60H MaccoBYi0 (GOpMY HCHOJb-
30BaHHsA 3BYKO3alHCH.

Tenepb mosryunnu pacnpocTpaHeHHe CIenMasbHble aTesbe «[o-
BOpsilliee MHCHMO». 3afila B TaKOe aTeJib€, BBl MOXKeTe Hepell MH-
KPO(OHOM «HAroBOPHTb» TEKCT, KOTOPBIH XOTHTEe OTOCJHATh KOMY-
Jn60 U3 POAHBIX HJIM 3HAKOMBIX. Bamy peunr 3amuiryt Ha MaJieHb-
Kyl0, THOKYIO HEJUTYJIOHIHYIO NJAacTHHKY. [IpHKJIEHB 3Ty MJIacTUH-
KY K OTKDBITKE, Bbl MOXKeTe mepecsaTh ee afpecary o noyTe, Kak
o6niynoe mucbMO. To/IbKO Takoe THCbMO HEeJNb3sl IIPOYECTb, €ro
MOXHO «YCJILIILATE» IPH HOMOIIH rpaMMotdoHa.

3ByKo3anuch BCTpeyaeTcs Ha Kaxjaom mary. OxHa momoraet
COXPaHHUTb Ha JOJITHE TOfbl aMSATh O BaXKHBIX COOBITHSIX B HCTO-
pHH Halllero Haponxa. Baaronapst 3ByKo3amucd AJst HAaC M Ipsaidy-
KX NoKoJieHn# coxpaHen rosoc B. W. Jlennna. 3amucan psi BH-
crymnenuit U, B. Cranuna. Hwmerorca samucu rosocoB M. M.
Kasunnna, A. M Topbkoro, B. B. MasikoBckoro u Apyrux Hauvx
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BEJINKHX COOTEUSCTBEHHHKOB — TOJIMTHYECKHX JesTesed, apT-
CTOB, YUeHbIX, mucaTeseil. 3ByKo3alnuch NOMOraeT COBETCKHM JIIO-
JSM B MX IOBCEAHEBHOH pa6ore, B yueGe, B GbiTy. IToHsaTHO, uTO
TaKoe 3HaUeHHe OHa mpuobGpesa He cpasy. [Mas Toro, yToGbl HO-
CTHYb COBPEMEHHOI'0 YDOBHS Pa3BHTHS 3BYKO3alMCH, norpefosa-
JIOCh MHOTO BPEMEHH H 4eJIoBeYyeckoro Tpyaa.

3AJAYA 3BYKO3ATIMCH

Mup 3ByKOB, OKpyXalOIIUX Hac, KpacoueH M MHOroo6pase.
YesoBeueckHii rosioc, UIyM Jieca, TeHHe TTHI, — BCE 3TO pasjuy-
HBble 3BYKOBble cOOnITHs. IlouTH BCe, 4TO MbI HabJioxaeM B NpH-
pole H C 4eM Mbl CTaJKHBAeMCSl B NOBCEIHEBHOH XKH3HH, HMeeT
CBOIO «3BYKOBYIO» CTOPOHY. 3BYKOBbl€ OLIYLIEHHS SIBJISIOTCS BaX-
HOl 4acTbl0 yesioBeueCcKux ourymenuit. [losTomy ecrecTBeHio,
YTO, CTPEMSICh 34TIeYaTJIeTh H COXPAHUTh Ha JOJIHe TroAbl TO WJIH
HHOe COGbITHE, BECbMa XKeJlaTeJbHO COXDAaHHTb H €T0 3BYKOBYIO
YacTh.

B namre Bpems ¢otorpacdus 1 KHHO MO3BOJIAIOT ¢ GONBINON TOT-
HOCTBIO 3aleyaTyieBaTh BHAOBYIO (3PHTEJbHYI0) YacTb COOBITHSL.
Tlpu 3TOoM B KHHO HMeeTCs BO3MOXKHOCTb (DPHKCHPOBATb KaK HCHO-
JIBUXKHBIE, TaK ¥ MOIBUXKHbIe OGBEKTH H laXKe COXPAHATb Pebe-
HOCTb M306paxeHHst (CTEPEOKHHO).

He MeHbIINX yCIIeXOB AOCTHIJIAa M TeXHHKA (QHUKCALHH 3BYKO-
BbIX COObITHH — TexHUKa 3BYyKo3amucu. [IpaBna, B psfe ciayuaeB
MOXXHO OBOUTHCH W 0e3 MOMOIIM TEXHUKH, Hanpumep, uyejoBede-
CKYIO peub MOXHO 3alHCaTh HJHM 3acTeHOrpadupoBaTh, My3blKy —
3amucaTh HOTHBIMH 3HaKaMH, TIDHPOJHbIE IIYMBI — OIIHCATH CJIO-
Bamu. BcnoMuuTe, ¢ KaKHM MacTepcTBOM, HanpuMmep, onucan H. C.
TypreHeBbIM 1WIyM Jieca B «3anUCKaX OXOTHHKa».

Ho Bce 3To 6yayT He Xuble 3BykH. C MOMOIIBIO BOOGPaKeHH
MBI CMOXKeM JIHIIb NPHOJH3HTENbHO NpeACTaBHTh cebGe H300pakeH-
HYIO KapTHHY, HO 3TO OyIeT TaK JXe HETOUYHO, KaK M OlHCaHue
BHEUIHOCTH Y€JIOBEKA MO CPaBHEHHIO ¢ ero ¢otorpacduei.

3anauya TeXHHKH 3BYKO3alHCH — COXPaHHTb M 0OecrneduThb Ha-
TypajibHO€ H €CTeCTBEHHOe BOCIDOH3BEJeHHEe 3alHCaHHbIX 3BY-
KOB.

CJIEQ HA BYMATE

Hasi Toro, uytoObl 3amHcaTbh 3BYK, HaXO NpeXje BCEro 3HaThb
ero ¢usnyeckyto npupony. [TonbiTku 3adukcupoBath 38yK 6e3 oOT-
YETJAHBOrO MOHHMAaHHs CYILIHOCTH 3BYKOBOro fIpoiecca n3o6uaoBa-
JIi HaUBHbIMH IPEIJIOXKEHHSAMH M BCETJa 3aKaHYMBAJHCh Hey[a-
veii. Hanpumep, eute B XVII Beke nenanuch NpensioKeHus: «mnofi-
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MaTb» 3BYK B IJIMHHYIO TPYOY H 3aKpbiTb €ro TaMm C OGEHX CTO-
pon. IIpexnosaranock, 4To, €CAd HOTOM TPYGY NMPUOTKPHITh, 3BYK
HAYHET U3 Hee «BLIXOAHTb» H MBI €ro YCJILILIHM.

Ceffuac MhI 3HaeM, UTO 3BYK OGsi3aTeJIbHO CBSI3aH C HaJHIHEM
Kosie6aTesJIbHOrO ABHXKEHHA. B 3TOM jerko yGemuTbes, HaGuionas
CTPYHY KaKoro-qu0o My3blKajbHOro HHctpymenrta. Ee koneGamus
3aMeTHBI JlaXke Ha ryas3. 3ByK HOXOJHT
JI0 Hac B (hopMe 3BYKOBHIX BOJIH, Npe-
CTaBJISIOLHX coGolf pacrmpocTpaHsio-
IHAca KoJe6GaTeNbHBIH Mpolecc yac-
THI Bo3xyxa. [TosatoMy, roBopsi o 3BYy-
Ke, MBI TOBOPHM O 3BYKOBHIX KoJjefa-
Husx. [Ipu noMours HeCJOXKHOro NpH-
6opa MOXHO Jaxe 3apucoBaTb GOpMY
3THX KoJeGaHHii.

———-*Nww-/ YerpoiicTBo Takoro npu6opa mnoka-
3aHo Ha puc. 1. B ropsoBuHe pynopa
- yKperuieHa KpyrJias ynpyrasi njacTHH-
Ka, HOCfillas HasBaHMe MeMOpaHH.
Prc. 1. MpaGop auta sam- [pu moMOIIH phEIYara oHa CBfi3aHa C
cA (GOpMH 3BYKOBHX KO- MHIIYINHM OCTPHEM, KOTOpoe Bbillapa-
neGaHnR NblBae€T Ha 3ayePHEHHOH ITOBEPXHOCTH
JABHXYIIEACS JIEHTH TOHKMH, axyp-
Huii  caen. Jo Tex mop, 110Ka
MeMGpaHa, a CJEN0BaTeJbHO, U IHIIYIlee OCTPHE HEMOJIBHKHH,
3TOT cJiex uMeeT ¢opMy mpsimoil suHuH. Ho cTouT Ham mpousHe-
CTH KaKoe-JH60 CJIOBO HJIM 3ameThb Mepef, pyHopoM, KaK JBHKEHHE
YacTHI, BO3ZlyXa B BO3HHKIIEH 3BYKOBO#l BOJIHE TNepeRaeTCss MEM-
OpaHe, a 4yepe3 pblYar — OCTPHIO, U IOCJEJHee BbIYEPTHT HA JIEH-
Te 3aMbICJIOBATYI0 KPHBYIO, MOBTOPSAIOIIYI0O B YBEJIHYEHHOM Mac-
mraGe (6maromapsi JeHCTBHIO pblyara) ABHXKeHHe MeMGpanhl. He-
TPYAHO BHIETh, 4YTO (HOPMa 3apHCOBaHHOH KpHBOH OGyAeT COOTBeT-
cTBOBaTh ()OPMe BO3HHKIIHMX 3BYKOBBIX KoseGaHHil, 103TOMy Ta-
KYI0 KDHBYIO HashIBAalOT 3BYKOBB M caenoM. [lpn pasnnu-
HBIX 3ByKax Ha JieHTe GyLYT TOJy4aThCsl pAa3/M4YHBIE 33yXOBHE
CJIe1bI.

Takoi mpuGop, MoLOOHBIH ONMUCAHHOMY, TIPUMEHSJICS yzKe [aB-
HO, HO He JJs 3BYKO3aIlUCH, a AJA H3y4YeHHsS Da3JIHYHbIX 3BYKOB
B ueyioBeueckoit peyd. OXHaKO aBTOMAaTHYECKAS 3aMHCh «PUCYHKAM
3BYKOB — TO, YTO Mbl Ha3BaJ/ 3BYKOBLIM CJI€JOM — IPEACTaBJA-
Ja co6Goft pelleHHe MOJIOBHHBI BCefl 3afauu 3BYKO3amHCH. TaK HAH
HHade 3BYK Obil 3aQHKCHPOBaH, H 3BYKOBOH cJeg MOTr ObiTb KO-
CTATOYHO ROJITO COXpaHeH.
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Ho kax mpocaymars caenannyio 3anuch? Kak 3acTaBATH 3BY-
4aTb 3TY TOHKYIO H3BWIHCTYIO JUHHIO? KaK KOOHTLCS ° 3BYKOBOC-
TPOU3BeAEHUsI?

B paccmorpennom mpHGOpe ¢ 3ayepHEHHOH JIGHTOH MOJYYHThb
3BYKOBOCIIDOH3BEJEHHE HeJb3s, CJAHIIKOM Y TOHOK M XPYIlOK
3BYKOBOH cJiell (OObIYHO JIJIs 3aYEPHEHHsT JIEHTY TIOKDbIBAJIH CJIOEM
caxu). Cjenyer OroBOpHTbCS, UTO CaMa MEICJIL O BO3MOXKHOCTH
HCTIOJIb30BAaTh 3BYKOBOH cJjiefl JJIsl NOJIYYEHHS 3BYKOBHIX KoJje6a-
HAH, aHAJOTHYHBIX 3aMHCAHHBIM, T. €. 06 oGpallleHlH 3BYKOBOIO
ciefia B 3BYK, AOJIrOE BpeMsl HH Y KOTO U He BO3HHKaJa.

TEPBBII AIIITAPAT 3BYKO3AITUCH — ®OHOI'PA®

IlepBulii anmmapaT, MPakTHUECKH PELIMBLIME 3amayy 3allMCH H
BOCIIDOH3Be/leHHs 3BYKa, Obl1 Ha3BaH QoHorpadom (puc. 2). B nem
3BYKOBOI cJjie]i TOJTyYaJiCsa Ha OJIOBAHHOM GyMare, oGBepHYTOH BO-.

Puc. 2. donorpad

MPYT BaJjiMKa, COBepIIaBUIETO BpalllaTesbHO-NOCTYNaTeNbHOe ABH-
xKenue. B osoBsHHYI0 GyMary BOaBjMBajach Hrja, CBA3aHHas C
MeMmGpaHnoit pynopa. Koraa B pymop He momajgasu 3ByKoBble BOJI-
HBbI, WrJla YepTHJa CIHPAJbHYI0O KaHaBKY TOCTOSIHHOH TJIyGHHHI.
Ecan Xe mepex pynopoM KTo-Ji00 TOBOPUJI MJH IIeJ, HIJa BAAB-
JUBajiach Ha PA3JIHYHYIO IVIyOHHY B TaKT C KOJieOaHHSIMH M2M-
6paHHL

Takum o6pa3om, 3BYKOBOH C/efl B 3TOM anmapaTe BEITJISALUT,
KaK KaHaBKa flepeMeHHOH TIJIyOuHBI, TIO9TOMY 3amlUCh MOJyYHJA
Ha3BaHHe TATYOGHHHO 1.

Jinsi ee BOCIPOM3BEAEHHUS HYXKHO YCTaHOBHTb HIJy MeMGpaHH
Ha HAYaJIo 3alIHCH M, NOBTOPHB BpallleHHe BaJIHKa, 3aCTAaBHTb HIJy
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AOpONTH Bech MyTh, KOTOPLIi OHa coBepiuia mpy 3anHucH. [Ipu atom,
B COOTBETCTBHH C M3MEHEeHMsMu IyOHHBl KaHaBKH, Hrja OymeT
nmepeMeniaThcs K UEHTPY H OT LieHTpa BaJjuka. BmecTe c Hell npH-
JeT B BHXeHHe H MeMOpaHna. ITo cBoeli dopme 3T ABHKeHHSA OY-
AyT coBnanartb ¢ (opMmoil 3amHCAHHBIX 3BYKOBBIX KoJeOaHuH. B
pe3y/bTaTe B PYNOpe MBI YCJBIIIHM 3BYK.

@oHorpacd Gbl1 mMepBbIM aNmapaToM TaK HasblBaeMOA MeXaHH-
yeckoil 3anucd. Ha3Banue «MexaHMuecKkoil» oObsCHAETCS TEM, 4YTO
3BYKOBOH cJiefl B Hell TIoJlydaeTcs WyTeM MeXaHHYecKOro H3MeHe-
Husi GOPMbI 3BYKOHOCHTEJIS.

B nepBble xe rofbl mocyae uso6perenus ¢oxHorpad OLICTpO 3a-
BoeBaJi cefe MOMYJIIPHOCTb KaK amnapart JJisi JIOOUTeNbCKOH 3BY-
Ko3amucu. 3allHCh Ha OJIOBSIHHYIO GyMary BCKOpe 3aMeHHJIH 3a-
fIICBI0 Ha BaJIHK, MOKPHITHIE BOCKOM. BockoBOIl Basuk ymoGHee
TEeM, 4TO ero MOXHO ObLUIO MHOIOKPAaTHO HCIOJNb30BATh: BaJjuk
Kax/Jblii pa3 HLIHGOBAJICA ClEnHaJbHBIM De3LOM M CTAHOBHJCS
ADUTOIHBIM 1711 HOBOH 3amnucH. HoBble Basuky AJId 3anucH Biafe-
Jen;, poHorpacda Mor mpHoOpecTH B MarasHHe,

Ha mepBbix mopax uyZofeficTBEHHOH HOBHHKe MPOLIAJHCh ee
HEJOCTaTKH: U THXHH 3BYK, HCXONSILLHH M3 pynopa, H HeOJroBed-
HOCTb 3allMCH H3-3a M3HOCA BOCKOBOH KaHaBKHM TPH BOCIIPOH3Be-
JEeHHH, 1 UCKaXKeHHs 3BYKa, co3faBaeMble amnapatoM. Korma ko-
JINIECTBO H3rOTOBJEHHbIX (poHOTpadoB CTaNO NOCTATOURO BEJHKO,
B IIPOJAAXy, KPOMe YHCTHIX BaJIMKOB, HauaJu TOCTYNAaTh BaJHKH
«HamneTbie» U «HarOBOPEHHBbIE» H3BECTHBIMH apTHCTaMH. DTH BaJiH-
KH SIBUWIHCh Kak Gbl POJOHAuYaJIbHHKAMH COBPEMEHHLIX TIpaMMo-
(OHHBIX TJIACTHHOK.

Crpoc Ha BaJMKM C 3aMHCBIO POC, H TYT-TO BBIIBUJICS HOBBIHA
cepbe3Hbli HeIOCTaTOK (oHorpada — BOCKOBBIE BaJHKH C 3a-
MHCbIOo GBIJIO OYeHb TPYAHO pa3mMHOXUTh. WX mocrtynajo B fipona-
XY CTOJIbKO, CKOJIbKO «HAIleJl» HJIH «HAaroBOPUJ» HCHOJHHTENDb, a
3TO KOJIHYECTBO GbLIO, NMOHATHO, HeGosbnM. Tlpakrudeckas He-
BO3MOXHOCTb Pa3MHOXKATb 3aTHCH CTajla mMoMeXol JajbHeHleMy
fipuMeHeHHI0 (oHOrpadoB.

rPAMMO®OH

Konkypenrom doHorpada siBusics HOBBLIH ammnapaTr 3BYKO3alH-
CH, Ha3BaHHbI rpaMModoHOM. B Hem 3amuch Beslach He HA BaJIHK,
a Ha JMCK, BpallaloOUIUics ¢ NMOCTOSIHHOH OKPYXKHOH CKODOCTBIO
(puc. 3). Tlpu momoIIM crelHaJbHOI'O MeXaHM3Ma DYHOp BMecTe
¢ mMemOpaHO# M THIUYHIEH HIJOH BO BpeMs 3allMCH pPaBHOMEDHO
cMelaJicss K LeHTpy, Onarofaps YeMy KaHaBKa, Bbipe3aemas Ha



MNOBEPXHOCTH JHCKa, HMesa ¢opmy cuupamu. [loBepXHOCTh AHCKa
IOKPLIBaJIaCh TAKUM Ke MATKHM BOCKOM, KaK B BaJHK ¢oHorpada.
B orymune ot oHorpada ursia B rpaMModoHe copeplaa mpu 3a-
[HCH He MOCTyNaTeJbHble [BHXKEHHS BBEDX H BHH3, a MlOTIepedHble,
[05TOMYy TaKasi 3alliCb H TIONyuM/ia Ha3BaHHe MoONepedTHOH.
OHa [0 CHX NOp LIMpO-

KO HCIOoJib3yeTc B NpPO-
H3BOACTBE  TpaMMILIa-
CTHHOK.

BocnpoussecT 3amu-
CaHHBIH  3BYK MOXKHO
6LLIO Ha TOM Xe amma-
pare, Ha KOTOpOM Be-
Jacb M 3alluChb, aHaJo-
THYHO TOMY, KakK 3TO
Ienajnoch B (oHorpade.

BounpiiuM npeumyile-
CTBOM rpamMMooHa
fIBUJIaCb CpaBHHUTEJIbHAS Pume. 3. 3amnch Ha JHACKe
JIEFKOCTb Pa3MHOXEHHS
sanuceii. Ha mepBbix mopax 3To pa3MHOXKEeHHe OCYLIECTBJSJIOCH
TaK.

3amuch Bejlach Ha MUHKOBOM JHCKe, TIOKPHITOM TOHKHM CJIO€M
myesuHoro Bocka. OcTpue 3amuchbiBaolieldl Hrjbl cOCKabJIHBaJO
BOCK M OOHaXXajo MHUHKOBYIO {loAs0XKKy. [locJe samucu mosepx-

7

f

UYunwobbiu gpueusan

2-5 wonus
Puc. 4

HOCTb AMCKa IIPOTPaB/MBaJaCh KUCJIOTOH, B pe3yjbTaTe 4ero Io
KOHTYPY 3BYKOBOTO cJie/la B IMHKe o6pa3oBhiBaJjach KaHaBka. [lo-
cJie JOCTHXKEHHs] LOCTATOYHOH TJIyOUHBl JUCK IIPOMBIBAJICSE BOJOH
H IajbHeHlllee TpaBJieHHe €T0 MPUOCTAHABJMBAJIOCh, @ OCTaBLUK-
cs1 Ha TMOBEPXHOCTH JAHCKa CJOH Bocka ynansicsi. C moJiydeHHOTO
IIMHKOBOT'0 ODHIHHAJa 3allUCH B 3JIEKTPOJHTHUECKOH BaHHE CHHMa-
JY METa/INYeCKyl0 KOIMIO, a C Hee TaKUM XKe TMyTeM CHHMaJH
GosIbIIoe KOJIMIEeCTBO BTOPHIX Komu#. Takol . MeTOx TOIydeHHs
MeTaJVIMIeCKHX KOMNHMi, HOCSAIMIMA Ha3BaHHe TaJbBaHOMIACTHUECKO-
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ro, Obl1 OTKPHIT ¥ pa3paboran B 1837 roay pycCKHM aKaleMHKOM
B. C. SIkoGu.

Herpyznno BHAeTb, 4TO pesibed MOBEpPXHOCTH BTOPbIX KOMHMIA IO-
BTOpsU1 pesibedp IHHHKOBOTO ODHTHHAJA 3amucH (puc. 4), Takum 06-
pa3oM, OHH SIBJISVIHCh JEHCTBHTEJbHO KONUSIMH 3aIIHCH. DTH BTOpBIE
KOIIHH — MeTaJUIMyecKHe TpaMMIVIaCTHHKH — [OCTYNaJd B IIPO-
naxy. KayectBo ux ObLIO HEBBICOKHM, OCOGEHHO OblJ HEeNpHsSITeH
HIyM, BBI3BIBABUIMICS 3epPHACTOCTHIO MeTaJlla B KaHABKAX 3allHCH.

PAIHIO IIOMOT'AET 3BYKO3AITMCH

B nasbueiilieM npoH3BOACTBO paMMO(MOHHBIX IJIACTHHOK 3Ha-
YHTEJNbHO YCOBeplleHCTBOBaOCh. OTKpEITHE paJHO HAlllAM 3HaMe-
HuTHIM cootedecTBeHHHKOM A. C. ITonmoBbiM [OBJIEKJIO 3a COGO#
6ypHbIfl POCT paAHOTEXHUKH M CBSI3aHHOU C Hell TEXHHKH yCHJIEHHS
3JeKTpH4ecKuX KoJjebanuit. [TpumepHo ¢ 1925 roma Ha momollb
OpOM3BOACTBY I'DaMMO(OHHBIX IJIACTHHOK IpHILIA YCHJIHTEJNbHAS
annmapaTypa, INOCTPOeHHas Ha pajHMoJaMnax, KakKHe Mbl MOX3M
BHJETh B JIOGOM JIaMIIOEOM paJMONpPHEMHHKE.

Teneps yxxe He HyXHO, Hanpsirasi roJloc, «HaneBaTbh» HJH «Ha-
roBapHBaTh» IUIACTHHKY IlepeJ PYNopoM 3allMChiBaiolllero amnma-
pata. UcnoJsHuTes b HbIHE HAXONHTCS B CII2IHAJbHO 3BYKOM30JIH-
poBaHHO! (4TOOB! 3amMCH He Mellasid BHEIIHHE IUIYMbl) KOMHATE,
HaspiBaeMoil cryjaueil. Ilepel HMM pacmoJIOXKeH HeGOoJIbLIOH MpH-
60p — MHKPOOH. MHKPO(DOH KaxKAOMYy 3HAKOM IO TeJePOHHOMY
anmapaty. Ou mpeoGpa3soBbIBAET 3BYKOBble KOJI2GaHHA B 3J€K-
TpPHYECKHE.

Tlo cBoeMy yCTpPOHCTBY M NPHHIHMIY NEACTBHS pa3JMYalOTCH
MHKPO(OHBI HECKOJIbKHX BHJOB: HaNpHMep, MHKPO(OH, IpUMeHse-
Mbiii B TenedOHHBIX ammapaTax, Hashl-
BaeTCsl YroJibHbIM, TaK KaK COAEPXHT B
cefe Kancyslb C YroJbHbIM IOPOIUKOM, K
KOTOPOMY IpHxuMaeTcs MeMOpaHa. Kor-
Ja MBI TOBOPHM Ilepell MHKPO(OHOM,
JaBJieHHe 3BYKOBOH BOJIHBI IIpHXKHMaer
MeM6paHy TO CHJIbHee, TO ciabee, B pe-
3yJIbTaTe Yero MEHSeTCs 3JEeKTPHYeCKoe
COINIPOTHBJIEHHE YTrOJLHOIO mMopolKa. B
TAKT 3BYKOBHIM KosieOaHusiM Oyner us-
MEHSITbCSl CHJIA2 TOKa, TeKyIlero dgepes

Puc. 5. Pekopnep:

| . mocrosmHn@t Marhur; 2 — MHKpO(bOH. .
:z;o:::‘:‘e l;axiﬂe::g;::f g - 3JIeKTpPIquKHH TOK OT MHKpO(bOHa
pesen; 6—asmndep; T—ock 110 TIpOBOAAM Tiepenaercss B almnapaTHYIo.

10



3nech YCHJIHTENSIMH NOBHIUAIOT B TpeGyeMHIX Npefejiax ero MOmL-
HOCTb M HaNpaBJsOT B OCOObIfi MPUOOp Ha 3amMHCBIBAIOLIEM ammnds:
paTe, Ha3blBaeMblil peKOpAEPOM. ¥ CTPOHCTBO peKopJepa MOKa3aHO
Ha pHuc. 5.

Kak BHIHO Ha DHCYHKe, TKOpb DPeKOpAepa MOXKeT IOBOpayH-
BaThCsl Ha OCH MeXIy NMOJIIOCHBIMH HakOoHeuYHHKaMmu. B pexume
[IOKOsl Ha SIKOPb JEHLIBYIOT JIHLIb CHJIbI MPHTSXKEHHS, CO3[aHHbIE
TIOCTOSIHHBIM MAarHMTOM. bjaromaps CHMM2TPHYHOMY TIOJIOKEHHIO
SIKODS1 9TH CHUJIBl YPaBHOBEIUMBAIOT APYT APYra M He BBIBOASIT €ro
H3 HeHTpAaJbHOTO IMOJIOXKEHHS.

Tlpu mpoxoXaeHUH 3/eKTPHYECKOTO TOKa OT YCHJIATEJNS 4yepes
00MOTKY KaTyUIKH peKopJepa BO3HHKAET JOMNOJHUTENbHOe MaTHUT-
HOe ToJie — IToJie KaTYIIKH, KOTOpPOoe HapylllaeT TIpelKHee PaBHO-
Becue CuI. B pe3ysbraTe SIKOpb OTKJIOHSIETCS B TY HJIH HHYIO CTO-
pOHY B 3aBHCHMOCTH OT HampaBJieHHsl TOKa B KaTymKke. Tak xKak
TOK Ha BBbIXOJie YCHJIUTeNs IepeMeHHbIH, T. €. BCé BpeMsl H3MeHseT-
Cd KaK 10 BeJMYHHE, TaK U MO HaTPaBJEHHIO, TO ¥ SKOPb COOTBET-
CTBEHHO TPUXOIHUT B KoseGaTesibHOe ABHKeHHe. UToObl IpenoT-
BPaTUTh BO3MOXKHOCTh TIPUJMIAHUS SKOPSl K TOJIOCHBIM HaKOHedY-
HHKaM, OJMH KOHeIl ero 3akpellisieTcss B ynpyrof cpefie (memmnde-
pe), HanpuMep, MeXJy pe3HHOBbIMH NpokJaaikamu. Ha apyrom
KOHIle SAKOPA YKpeIJieH pe3ell, Bblpe3alolllHil 3BYKOBYIO KaHaBKY
Ha Bpalllaiolllemcs AHCKe. [TompexHeMy AJs MOJY4YeHHS] CIIHpaJib-
HOi (opMbl KaHABKH DeKOpAEp TP 3alHCH, C IOMOIIBIO 0COGOro
MeXaHH3Ma, DaBHOM2pHO CMelllaeTcsi OT Kpasl JHMCKa K ILEeHTpY.

Taknum o6pasom, ecsiu paHbllle 3BYKOBasi BOJIHA CaMa Hemocpen-
CTBEHHO BbI3biBaJjia TiepeMellleHusl 3amuchiBaiouleil Uripl (WK pes-
1a) B ammapare, Tellepb OHa ClepBa mpeobpasyeTcs B 3JEKTpHYe-
CKMe TOKH, KOTOphle B CBOIO ouepelnb B KOHIle mpollecca zpeoSpa-
3yIOTCSI B MeXaHHuecKHe Kojie6aHus pesla. Takas 3amuch IoJry-
q{jia Ha3BaHWEe 3J1e KTPHYECKOH U B HAacTOsSIIee BpeMs HOJ-
HOCTBIO BBITECHUJIA CTAPYIO aKYCTHYECKYIO CHCTEMY.

Ha nyTtn ot 3ByKOBO# BOJIHBI 10 ABHKEHHS pe3lla cTajla 3JeK-
TpoanmapaTtypa. OTo 3HAUUTEJbHO OBJIeruYHJIo MPOBEeHHe 3allHCH,
MOBBICHJIO ee BO3MOXKHOCTb U KauecTBo. OKa3asoch 3HAaUHTEJbHO
Npollle W Jyyllle YNPaBJATh 3JEKTPHIECKUMH TOKAMH, UEM HCXOJM-
HBIMH 3BYKOBBIMH BoJiHaMH. Hampumep, Kak MOKHO GbLIO yBeEJH-
YUTb TPOMKOCTb 3aIlHCH IIPH CTAapOM aKyCTHYeCKOM crocobe, KOr-
Na MCIOJIHHTESb HaXOMHJICA HEMOCPEeACTBEHHO Mepes PYNopoM 3a-
MHCHIBAIOIIETO ammnapara? — TOJbKO IONPOCHTh HCIIOJHHTEJNS elle
6/MKe NPUABHHYTHCS ¥ FOBOPHTb TpoMue. A 9TO He BCerma MOX-
no. Ilpu coBpeMeHHOM XKe cmocoGe 3/1eKTPO3aNMCH HaJ0 JHIIb T0-
BEpPHYTb PeryJsTOp YCHJIEHHSl B YCHJIMTEJe TaK, KaK Mbl 3TO Je-
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JlaeM B paJUONpHEMHHKE, KOra XOTHM YBEJHUHTb I'DOMKOCTDb Me-
penauu.

Bo3bmeM mpyro# cuyyai, KorJa Haao 3aNUcaTh IPYINY HOMOJ-
HUTEJIeH, HallpuMep, OPKeCTp. 3BYKH OT BCE€X HHCTPYMEHTUB, pac-
NMOJIOXKeHHbIX Ha 3HAUUTEbHOH MJIOLIANH, «HE ITOTaLyT» B TOPJO-
BHHY pyTOpa HOpPMaJlbHbIX pa3MepoB. Kakue-To HHCTPYMEHTHI He
6ynyT cabiiiHbl B 3amucd. UTo6bl u3bexaTb 3TOrO, TpeXiae IIpH-
Gerayy Jaxe K CO3MaHMIO CIEeUHMAJbHBIX KOMHAT, Y KOTOPbIX C
OIHOH CTOPOHBI BCe CTEHKH TIOCTENEHHO CXOMHJHCh, 00pa3ys co-
6oto pymop 3anuchiBaouiero ammnapara. Cam anmapat paciioJiaraJj-
Csl Ha Y3KOM KOHIIE€ 3TOro cBoeoOpasHoro pymopa, Ilpu asekTpo-
3alyUcH BCe pellaeTcs Mpollle: B CTYAHH MpH GOJBIIOM MHCJE HC-
HOJIHUTENell YCTaHaBAHBAIOT HECKOJIbKC MHKPO(DOHOB, KaXK/IAbIH H3
KOTODBIX VJIABJMBAeT W TepelaerT 3BYKHM KaKoH-TO OmpelesieHHOH
IPYNOBl HHCTPYMEHTOB. Benyliuil samuch peryJMpyeT HTOJIKHBIM
06pa3oM ycHJeHHe TOKOB, TIOCTYHAIOMIMX € OTAEJbHBIX MUKPO(DO-
HOB, M JH0OMBaeTCHd HaWJIyUllero 3BYYaHHS BCero aHcaMbas B
1EJIOM.

ATy mpuMepbl NOKA3bIBAIOT TIPEHMYILIeCTBA COBPEMEHHON OJIeK-
TpPO3aNKCcH TPaMMO(OHHBIX IJIACTHHOK TIepeJ CTapoH aKycTHUe-
CKOH.

CuJbHO H3MEHWJIachb H OCTajbHas dYacTh TEXHOJOTHYECKOro
mpoiecca HM3rOTOBJIEHHS TPAaMMILIACTHHOK. JlaBHO 3a0bIThl HU3-
KOKaueCTBEHHble MeTaJ/IHuecKHe IPaMMIJIACTHHKH. 3alUCh Telnepb
BEIYT Ha TOJICTOM BOCKOBOM jaucke. /lajiee muck B ocofoi Kamepe
HOKPBIBAIOT TOHYAUIIUM CJIOEM 30J10Ta, GJaromapst 4eMy BCsI ero
NOBEPXHOCTb, BCE KAHABKH 3aNUCH GYIYT TOUHO OYEPUEHBI 3JEKTPO-
npoBosiuM cjoeM. ITocyie 3TOTO CTaHOBHTCS BO3MOXKHBIM B 3JIeK-
TPOJTUTHUECKOH BaHHE HAPACTHTh HA BOCK CJIOH MeIH, KOTOPHIH TIO-
' TOM JIETKO MOXKHO OTZesauThb. [Ipn 3TOM moJiyuaeTrcs MeIHbIH OTIe-
YaTOK C BOCKA, MJIH, KaK ero HasbiBaloT, 1-it opurunasn. B mem Bme-
cTo 6OPO3KOK Ha BOCKE HMEIOTCS COOTBETCTBEHHBle BEICTYNBL B
IeJsX cOXpaHHOCTH 1-H opurMHas oObIYHO HE HCMQJb3YIOT Hemo-
CPeJCTBEHHO MpH [aJbHeHleM {pomecce H3TOTOBJIEHHS TpPaMM-
macTUHOK. ['asibBaHOMJIACTHUECKHM cIIocOOOM C HEro H3TOTaBJIH-
BatoT 2-it opuruHaJ, co 2-ro — 3-# u T. A.

Yamre Bcero TOJbKO 5-H OPUTHHAJ UCTIOJNb3YeTCA KaK MaTpUIa
JJIsSl TIpeCCOBaHus TLIACTHHOK. st MpHIaHus TIOBEPXHOCTH Mexa-
HH4ecKofl MPOYHOCTH ee HUKEeNUDPYIOT WJIH XpOMHPYIOT. B TakoM
BHJle MaTpHlla 3apsizkaercs B npeccopmy (puc. 6) 1 marpesaercs
BMeCTe ¢ Helo. PasMardyeHHyI0 DyTeM HarpeBaHUs TabJeTKy Clle-
IHaJbHOM TPaMMO(QOHHOR MacChl 3aK/JaldblBAIOT MEXY ABYMS I0-
JIOBUHKaMu npecc(OpMbl H BCe 3TO BMeCTe TMOMEUaoT IOA Ipecc.
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Bo Bpemst cxKaTHs IPOUCXOLUT OJHOBPEMEHHO OXJIaXKIeHHe Ipecc-
tdopmel 1 nnactuaky, CrnycTs OgHY-IBe MHHYTH Tpecc(opMy Bbl-
HMMAIOT . U3-TIOJ, Mpecca, PasHAMAOT 00e MOJIOBHHKH €e M CHHMa-
IOT FOTOBYIO IJIACTHHKY.

B xauecTBe TpaMMOGOHHOH MacCel NpoGOBaiM {IPHMEHHTb H
LeATyJIOn ], H 300HHT, U DS CenHaJbHbIX Macc. XOpOIIo H3BecT-

—~
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Puc. 6. Tlpeccopma M MaTpHIBl AJIS HOPOH3ROACTBA
IPaMMILJIACTUHOK

Ha, HampuMep, LIeJUlayHasi Macca, U3 KOTOpOH M0 HeLaBHETO Bpe-
MEHH TIOYTH MCKJIOUUTENbHO JeJaJd TPaMMIJIaCTHHKU JJIS IIHpPO-
Ko# mpolaaxu (mnactuHku 4depHoro usera). llessaunas wmacca
IPUrOTORJISIETCS M3 CMECH IIesaKa, Pa3JiMYHbIX HAIOJHUTESeld H
KpacsiuX BellecTB.

Hleanak siBjsieTcst MPOLYKTOM JKHU3HEAEATEJIbHOCTH KPOXOTHBIX
HaceKOoMbIX, OGJIETLISIONINX JIHCThS HEKOTODPBIX pacTeHuil. B mpo-
M3BOJACTBO OH MIET B GopMe MEJKHX UellyeK KOPHYHEBOTO I[BETa.
Mlennak obsagaer 3aMeyaTesbHBIM CBOMCTBOM: OH BbIIEpiKHBAeT
oueHb GosiblliMe NaBJeHHS Ha cxatue. Hamo uMerb B BHIY, 4TO
NIpH BOCTPOHM3BeNeHNH TPAMMILIACTHHKH KOHUHMK HIJIbl OKa3biBaeT
KOJIOCCaJ[bHOE [aBJeHHe Ha 3BYKOBYIO KaHaBKY, PaBHOE TIPUMEPHO
OJHOH TOHHe Ha KBAJADATHBIA CaHTHMETDP. DTO OGBIACHIETCS TeM,
4TO ‘Bec Bcell MeMOpaHBl IpaMMOGOHa HJM ajfanTtepa B 3JIEKTPO-
IIpOHrphiBaTe/Ie NMPUXOAUTCSA Ha OUeHb HEGOJBIIYIO IJIOLMIAAL OIO-
pbl HIJIBI B KaHaBke. Bjaromaps mpuMecH Ule/siaka [JIaCTHHKA
cTaHoBHTCS 60JIee H3HOCOYCTOHUHMBOM.

B nacrosiiiee BpeMsl, KpoMe LIEJJIAYHON MaEChl, TDUMEHSIOTCS 1
HeKoTophle apyrde. HampuMep, B TPOJaxKy yKe MOCTYNAIOT IJa-
CTHHKHM M3 TaK Ha3blBaeMOH XJIOPBUHHJIMEKOBOH Macchl. TlpomoJ-
JKAIOT B HEKOTOPOM KOJIMUECTBE BBITYCKATLCS TIACTHHKY W3 pas-
JIHYHBIX THOKHX IJacTMmacc (HeObloUInecs MIaCTHHKH).
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B mpexnue rosibl He TOJBKO 3amuCh, HO H BOCIIPOU3BeAEHHE
IVIACTHHOK BEJIOCh HMCKJIOYHTEJIbHO aKycTHYecKHM myteM. IlpH
3TOM rpaMMoO()OHHAS HTJa, CIedys [0 H3BHJIMHAM 3BYKOBOH Ka-
HAaBKH, IPHBOJHUJIA B KoJeGaTeJbHOe NBHXKEHHe MeMOpaHY, Hemo-
CPeACTBEHHO BO30YXKIAIOUIYI0 3BYKOBBle BOJIHBIL. [I'DOMKOCTb He-
CKOJIbKO TMOBBIIIAIACh 32 CUET PYIOpPA, PacloOXKEHHOTO CHapyXu
rpaMMudoHa (B 6oJiee CTapbIX KOHCTPYKIMSX) UK CKPLITOTO BHY-
TPH B HOBeflInx o6pasnax. AKyCTHYECKoe BOCIPOHM3BeJeHHe Ija-
CTHHOK NpHMeHseTcs U ceffyac. BoJbllioe mpenmyniecTBO 3TOTO
fipoliecca 3aK/H0YaeTcsl B MMPOCTOTE H BO3MOXKHOCTH OCYIIecTBJe-
HHS IIOYTH B JEOOBIX YCJIOBHSX.

Ho Hapsigy ¢ »THM IIMpOKO HCHOJIB3YETCS Temepb 3J e K T P H-
4ecKHU Meron BocnpousBenenus. Ha BocnpouspoAsimuil amma-
paT BMECTO aKyCTHUecKoll MeMOpaHbl ycTaHaBAUBAETCH CIenuanb-
HBIH 3JIEKTPHUYECKHH 3BYKOCHHMAaTesb, HOCALIMH Ha3BaHue ajal-
Tepa. ITo ycTpoficTBY OH NIOXOXK Ha M3BECTHBIH yKe HaM peKrop-
ZIep, HO JeficTBie ero o6paTHOe: ecJH B PEKOpAepe H3MeHEeHHs
CHJBl TOKAa B KaTylKe BbI3bIBaJji MepeMelleHHusl SKOPs M pesia,
TO B ajamnTepe NPUHYAHUTE/bHble MEPEeMELIeHHsT AKOpsS, TPOUCXO-
HAsillMe NPH ABHMKEHUH HIJIBI IO KaHaRKaM, BBI3BIBAIOT MOSIBJIECHHE
3JIeKTPOABHKYIIeH cuibl B oOMoTKe Karymky. IIpoBona ot azan-
Tepa MOIBOAATCS K YCHIUTEIO, BEIXOJ KOTOPOTO COEJIHHEH C IPOM-
KOTOBODHTEJIEM, )

AueKTpHUeCKUH cNoco6 BOCMpOU3BeJeHHs Gosee CJIOXKEH, HO
BIIOJIHE ONpPABAAH, TaK KaK HMeeT DS Cepbe3HbIX TpPeHMYLIeCTB.
K uncay mx ciemyer oTHecTH:

I. Bo3MOXKHOCTL TOJYYHTh JIIOOGYI0O TPOMKOCTb BOCIPOH3BENE-
HYsl M JISTKO peryJIMpOBaTh €e TyTeM H3MeHEHHS BeJUYHHBI
yCHJIeHHUS.

2. Bo3MOXKHOCTb IyTeéM TIpHMEHEHHSI B YCHJHTEJE CIelHaslb-
HBIX KOPPEKTOPOB M (PUJIBTPOB YJYUYIINTh KayecTBO 3By4YaHUS
MJIaCTHHKH, NTOHH3UTH IIyM B Haysax u T. I.

CAMOJIEJIbHBIE TIJTACTHUHKH

TIpounTaB BCce HamUCaHHOE BBILIE O MPOU3BOJCTBE I'DaMMILIA-
CTHHOK, MHOTHE, BeDOSITHO, IPHUAYT K BBIBOALY, 4TO JieJ0 3TO OYSHb
CJIOXKHOE W 3aHUMaTbCS HM3TOTOBJEHHEM CaMOMIEJbHBLIX MJaCTHHOK
B JOMAaIIHAX YCJOBUAX TPAKTHYECKH HEBO3MOXKHO. DTO MHEHH2
OLIHGOYHO.

KoHeuHO, TMOMHOCTBIO CKOMHPOBATH ¥ BOCHPOH3BECTH TEXHOJIO-
THIO IPOM3BOJCTBA TPAMMILIACTHHOK B HOMAIIHUX YCJIOBHSIX OUeHb
Tpyano. OXHAKO €CTh BO3MOXKHOCTL IIOJy4aTh 3aMHCH HAa JUCKH,
KOTODble BHEUIHE M TI0 TEeXHUKe HX BOCIpPOU3BeleHHsl OYAYT OUeHb
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fIOXOXXH Ha IDaMMILIAaCTHHKY. OTO TaK Ha3blBaeMble [JIACTHHKH
npstMoro Bocnpou3Benenusl. Haspanne ux oObsicHseTCs TeM, YTO B
OTJIHYHEe OT TPaMMIJIACTHHOK OHHM MOTYT GBITH BOCIPOH3BEIEHHI
cpasy 1ocjie OKOHYaHHus 3amucd. HanoMHUM, YTO B NPOH3BOACTBE
rpaMMILIaCTHHOK, JJIS TOTO, YTOGHl HM3TOTOBHTh METaJIHYECKYIO

Puc. 7. Annapat aJas samMcy Ha JKUCKH IpsSIMOTO
BOCNIPOU3BCACHHUSA:
1 — mHCK ana 3anucH; 2 — nuaHmaiGa; 3 — pekopaep;
4 — cmemaoWwui MeXaHH3M

MaTpully H TIpM TIOMOILH €e OTIPecCOBaTh MJIACTHHKY, MOTYLIYIO
y*e ObITb NPOCJAYLIaHHOH, TpeGyerca OObIMHO NABA-TPH AHS.
3anuch Ha BOCKOBOM JIHCKe, C KOTOPOH HauHHAeTCs Bech Ipo-
IlecC IpOU3BOJCTBA IPAMMILIACTHHKH, MOXKeT GbITh MPOCJyLIaHA
Cpasy, H B 3TOM OTHOIIeHUH BOCKOBOH MHCK 6yJaerT Kax Obl ILjia-
CTHHKOH IpsiMoro BocmpousBegeHus. Ho miactunka 3ta Hepoarq-
BeyHas. Bock c/MIIKOM MAroK. DTO XOpOLIo AJS 3alHCH U IJIOXO
AJIs BOCNIPOHM3BEJEHHs], TaK KaK 3BYKOBass KaHaBKa OBICTPO pas-
pywaerca. Hano mafith Takofl MaTepuas, KOTODHIH OZHOBpeMeH-
HO coueraJ 6bl B ce6e ABa IPOTHBOIMOJIOXKHLIE Ka4eCTBa: ObLI JO-
CTaTOYHO MSTKHM, 4TOObI Ha HeM MOXKHO GbLIO IMPOM3BOLUTH 3a-
[HCh, H JIOCTaTOYHO TBEPABIM, 4TOGHI JOMYCKaTh MHOTOKpaTHOE
BoCnpon3BeieHHe. TaKue MaTepuajbl HMEIOTCA.

Cpenn mo6utesnell HauGoJbIIEH H3BECTHOCTBIO TIOJIBb3YETCH
LeJUIYyJIONHAsl OCHOBA OT PEHTreHOBCKOH MJeHKH. Ecau u3 Hee
BbIpe3aTh AHMCK M C/leJIaThb Ha HeM 3alHChb TaK XKe, KaK OHa (1poy3-
BOJMJIACh HA BOCKOBOH JHCK, MBI MOJYYHM I'HOKYIO TJIaCTHHKY, KO-
TOPYIO IMOXKHO BOCHDOHM3BECTH Ha JIOGOM I'paMMO(OHE MMM 3JeK-
TpoTpourpbiBaTese ([IOYTH TaK Ke, KaK W NOKYNHYIO TIpaMMILIa-
CTHHKY).

Ilns 3amucH Ha weJslIyJIOMAHBE JUCKH TpeGyeTcs 3alHchIBAIO-
WHA ammapaT, JOCTYMHBIA K H3TOTOBJIEHHIO B JIOGHTEJNLCKHX YCJIO-



pusx. [IpEMepHOe yCTpOHCTBO €ro mokaszaHo Ha puc. 7. Hucrthit
(63 3anucu) LEJUTYJOUJHBIA AUCK KPEMHTCS Ha IUIaHluiaibe, Bpa-
LIAJOIIEHCS NPH IOMOIIM 3JEeKTPOMOTOpa CO CTAaHZapTHOH CKO-
pocTbio 78 06OpPOTOB B MHHYTY. 3alHCh BeHLETCH 3JEKTPHYECKHM
IyTeM, T. €. IPY MOMOLIHK pexopAepa. Bo Bpems 3anucu crnenuasb-
HBIM CMeUIaIIIUM MEXaHH3MOM PEKOpIep PABHOMEDHO CMeEIlaeT-
¢sl OT Kpast K LEHTpY, Grarofapst yeMy 3ByKOBasl KaHaBKa MpHOO-
peraer (opmy cnupaJu. IlogpoGHee 0 TOM, KaK H3TOTOBHTb TAaKOH
mpocTeiliingil amiapar, OyAeT CKa3aHo JaJee,

3amuch Ha MJIACTHHKM TIPSIMOI'O BOCIHDPOH3BEIEHUS HCIOJb3YeT-
Csl He TOJIbKO B JIIOOHTENbCKON, HO U NpOdecCHOHaIbHON TIPaKTHKE,
Korfa He TpeGyeTcs MacCoBOTO THpaxKupoBanus 3amucu. Hampu-
Mep, CYIIECTBYeT 3alliCh Ha JaKOBble NUCKH. [lysi M3roToBJeHHS
HX Ha JHUCK M3 CTeKJsa, AaJIOMHHUS HJM [JacTMacChl HAaHOCUTCH
TOHKMI cJIoft HHTpoJsaka. 3acTblBasi, oH 06pa3yeT Ha MOBEPXHOCTH
3JIACTHUHYIO U B TO BKe BpeMsl JJOBOJILHO NPOYHYIO JICHKY, HCIIOJb-
3yeMYyI0 KaK 3BYKOHOCHTEJb, 3AMHCh HA TAKHe NHCKH BeJeTCs aHa-
JIOTHYHO IpeablayIle. '

TlnacTuHKH mpsiMOro BOCIPOU3BEEHHS GoJiee KeJIaTeHHO BOC-
NIPOM3BOAUTD SJIEKTPHYECKHM HyTeM, T, €. MDY NMOMOIIY ajamnTepa.
XoTs aKycTHUecKoe BOCTIPDOM3BelTeHHe Ha OOblHOM TpaMmodone
BoOOIIEe ¥ BO3MOXKHO, HO TIDH 3TOM H3HOC ILJIACTHHOK OyHeT 60Jib-
nIe, a TPOMKOCTb 3BYYaHHS MOXKET 0Ka3aThbCs HeJOCTaTOYHOM.

COOTOI'PAPHIPOBAHHDBINT 3BYK

Bunamu qm Be dororpaduio 3Byka? Bompoc kaxkercsl BHayaJe
HeOXXKMJaHHbIM H HENOHSITHbIM. Pa3Be MoXHO cororpadupoBaTth
TO, 4To He BHAHO? OKasblBaercs, NpH H3-
BECTHBIX YCJOBHAX MOXHO. [lompocure
3HAKOMOTO KHHOMEXaHHKa I0Ka3aTh BaM
HECKOJIbKO KaJpOB 3BYKOBOT'O KHHO(HIIb-
Ma. Pangom ¢ usobpakeHueM Bbl YBHIHTC
Y3KYIO, 4epHYIO JIEHTOUKY ¢ BBIPE30M IIO-
cepennHe B (GopMe pa3HooOpasHbIX 3y0-
ynkoB (puC. 8). D10 U ecTh ororpadus
TOrO 3ByKa, KOTOPBI CONpPOBOXKAAET
KHHOKapTHHY.

Jloaroe BpeMsi ydueHble NBITANHCh pe-
IIMTh 33a7ady O3BYYaHHUS KHUHOKAPTHH.
Brauasie mpoGoBaju OCYHIECTBHTh  3TO
IpH NOMOIIM I'paMMO(OHHBIX IJIACTHHOK.
MozxHo mpencraButh cebe, KaK BBHIIVIS-
Puc. 8 3BykoBoil knHOHALM JEJI TAKOH «3BYKOBOH KHHOTeatp», Ps-
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IIOM C 5KpaHOM Ha TaGypeTke CTOSJI rpaMMO(OH, CHJIBHO ILIHIEB-
OIMH U MJIOXO CJOBIIMMBIA B 3ane. V3-3a HensGexkHOTO pacxoxnie-
HHSl B MOMEHTax IyCKa IJIEHKH H IJACTHHKH U PasHOCTH CKOpO-
cTeif UX JBUXKEHHS 3BYK SBHO HE COBMajal, Kak TOBOPAT, He Obl1
CHHXpOHEH ¢ u3oOpaxenueM. [TOHATHO, YTO OT TAKOro «3BYKOBOTO

)

1 \2 54/

Puc. 9. Cxema cdotorpaduueckolft 3amuCH 3BYKa:

1 — wmugpodon; 2 — ycwmTeab; 3 — SjeKTpuuecKkas Jammnouka; 4 —
KHHOILTEHKa: 5 — omTHueckast cucremMa Uit (DOKYCHPOBKH CBETOBOI'O JIyya

KHHO» BCKODE OTKa3aJuChb. TOoTAa BO3HHKJIA MBICJb 3allHCaTh 3BYK
Ha TOM XKe MJIEHKe, HA KOTOPOH 3aCHSITO H300pakeHHe.

B pe3yJbTaTe paboT, HAYATHIX y HAC B CTpaHe mpodeccopaMy
Il. T. Tarepom u A. ®. lopunsiM, # BO3HHKJIA Ta (oTorpaduye-
cKasi 3ByKOBast JOPOXKKa, KOTOPYIO Bbl CMOIJIM YBHIEThb Ha MJEHKe
3BYKOBOTO KHHO(PHJIbMA.

Kakum xe oGpasoM 310 ocymiecTisiercss? Kak mnpoussBectH
¢dotorpadupoBaHre 3ByKa?

Tax kKak caMH 3BYKOBBIE BOJIHBI HENOCPEJCTBEHHO He BHAHBI,
cJieflyeT NpeNBapUTEJNBHO 3BYK MpeBpaTHTh B CBET HJIH, BepHee,
3BYKOBble KOJieOaHUS MPEBPATUThL B KOJI8GAHHS CBETOBOTO MOTOKA.
[Tono6Hble ONMBITHI OBLIM NPOJEJAHE! €llle OYeHb HaBHO, IIPHYEM
BIepBble B MHpe HalIUMH COOTedcTBeHHHKaMu A. BukciieM-
ckum (1889 r.) u U. TosnsikosbiM (1900 r.).

Hnsa nosacHenus TpuHnuna ¢ororpaguueckoll CHCTEMBl 3BYKO-
3amucy obpatuMmcs K puc. 9. Ha HeM Mbl BuguM mpubOphl, 3HAKO-
Mble YXKe HaM U3 CXeMbl QJEeKTPHYECKOH 3amucH IpaMMO(pOHHBIX
niactuHok. Cxema HauWHaeTcsi ¢ MHKpodoHa, Mpeobpa3oBbIBAIO-
IIero 3BYKOBbie KoJie0aHus B oJeKTpuueckue. Jlajee umer yCHJH-
TeJIb, MOBLILIAIOMINA HX MOUIHOCTL. Ha BHIXOA ycHIHTeJs BKJHOYe-
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Ha HeoObluHasl HAarpy3ka — MaJsleHbKasl 3JIEKTPHYECKas JaMIouKa,
HamoAo0He JJaMIIOYKH OT KapMaHHOrO (oHaps.

[Tompo6yem roBOPHTH meped MHKpohoHOM. B TakT peun naM-
nouka GyAeT BCIBIXHBATh TO spYe, TO cjabee, TaK KakK 4yepes Hee
POTEKAIOT YCHJEHHble TOKH MHKPO(OHA. 3BYK TaKMM 00pasoM
okasajcs npeBpamieHHeM B cBeT. Ero
yXe HeTpYAHO cdororpadupoBaTh B BH-
e y3KOro mpojoJbHoro wTpuxa. Ilpu
[OMOLIY CHCTEMbl JIMH3 CBETOBOH JIyY OT
JIaMIOYKH HATpaBJSIOT Ha ABHKYIIYIOCH
CBETOYYBCTBUTEJIbHYIO  KHHOIUIEHKY H,
KaK ToBOpsIT ¢oTorpadnl, «3aCBeYHBAIOT»
Ha Hell JOPOXKKY COOTBETCTBYIOIEH LIN-
puHsl. IIposSIBHB MJIEHKY, Mbl YBHIUM 3TOT
cBoeo6GpasHbiii 3ByKOBoi caen. ITpospau-
HOCTh (IJIOTHOCTb) 3BYKOBOH JODOKKH
B Da3JIMYHBIX MecTax OyJeT HeoJHHaKo-
BOH: TaM, rje Jammodka CBeTHJIa fpye,
IJIeHKa TlouepHeeT CHUJbHee U Hao6QpOT
(puc. 10). Takyio 3anHchb HasHIBAalOT 3a-
nucbio nmepeMenHoil maotHoctH. Ilupuna
Puc. 10. 3anuch mepemen- 3BYKOBOIi TOPOXKKH IO BCeH ee AJHHE OJHA

HOH TJIOTHOCTH W Ta XKe U onpefessercs UWIHPHHOHA 3amH-
CBIBAIOIIIEr0 CBETOBOrO Jyda.

Teneps ocraercss BocmpoussecTu clenanHyio 3anuce. Jas atorn
IUIeHKY TPOTSITMBAIOT C TOH K€ CKOPOCTBbIO M B TOM XK€ HampabJjie-
HIH, YTO W TIPH 3allUCH, Mepej MOCTOSTHHBIM MCTOYHMKOM CBeTa
(HampuMep, 3JIEKTPOJAMIION, NMHUTaeMOH OT aKKyMYJaTOPOB) Tak,
4TOO6BI JIyY CBEeTa OT 3TOr'O HCTOYHHKA IPOXOLUJ CKBO3b 3BYKOBYIO
OPOXKKY Ha IuieHKe. Torna cusa oBera 3Tero Jiyya GyjeT MeHATb-
€l B COOTBETCTBHH C H3MeHEHHeM NPO3PayHOCTH 3BYKOBOH JOPOXK-
k. ITocse aTOr0 MBI IPUXOAUM K 3afaue, 0OPATHON MO CPpaBHEHHIO
C TOH, KOTOpas CTOsiIa lepel HaMH TIpH 3anuch. Tam Mbl 3BYK IIpe-
Bpalllajid B CBeT, Telepb HAJO CBET NPEBPATHTb B 3BYK, HJH, TOU-
Hee, KoJjie0aHUSI CBETOBOTO MOTOKA NIPEBPATHTh B 3BYKOBHIE KOJIE-
6aHus.

Eme B npouwiom croserud Gblo 06HApPYXKEHO, YTO HEKOTOPLIE
BellecTBA NPH OCBEUIEHHH MOI'YT BEHIDAOaTHIBATbH 3JIEKTPHUECKHH
TOK H TeM GoJiee CUJIbHBIH, yeM Gosiee sipKuil CBET BO3jelicTBYeT Hd
Hux. Takoe siBleHHe, Ha3BaHHOe ¢OTO3IeKTpHUECKUM 3 deKToM,
6bLTO BIEpBLe H3ydyeHo npodeccopoM MOCKOBCKOrO yHHUBEpCHTE-
ta A. I'. CroneroBeiM. CaM npu6op moJyuyus HasBaHHe (hoTo3Je-
MeHTa. BocmoJbsyemcst UM U1l Bocrpou3BelleHHs (oTorpaduue-
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CKOHl 3BYKO3amucH. YCTaHOBHB (DOTO3JIEMEHT MO3ajAH IVIEHKH Tak,
4TO CBETOBOH Jyd, mpourefmufi yepe3 3BYKOBYIO NOPOXKKY, moma-
JeT Ha Hero, Mbl MOJYYHM B HenH (orosireMeHTa 3JIeKTPHUECKHHA
TOK, U3MEHSIOIMICS B COOTBETCTBHH C MPO3PayHOCTbIO 3BYKOBOH
JOPOXKKH, T. €. B COOTBETCTBHH C npousBeieHHof 3anuchio. Tak

_‘-__ N I

\

1 6 J q $
Puc, 11. Cxema BocmpousBenenus cdororpaguueckoi
3aIHCE:

1 — mnOCTOAHHBIT HCTOYHAK cBeTa (3neKTposnamna); 2 — mTeHka
¢ 3anucbio; 3 — dortoanement; 4 — ycwmTenb; 5 — rpomko-

roBOpHTeNb; 6 — omTHueckas cucTema nJs GOKYCHPOBKH CBETOBOro
ay4a
KaK 3TOT TOK OueHb cjab, Hajgo MPHOErHYTb K €r0 YCHJIEHHIO HPH
noMoliiu JiaMnoBoro ycuiurtenss (puc. 11). Ha Bhixom ycumutens
BKJIIOYaeTCcsl I'POMKOTOEOpHTE/b, KOTOPHIH HpeoOpasyeT 3JEKTPH-
yeckue Kojie6aHusl B 3BYKOBHIE, YeM H 3aKaHUHBAETCs Mpolecc Boc-
1pOU3BEEHHsS.

Paccmorpennasi HaMu ¢ororpaduyeckas 3amuch NepeMeHHOH
TJIOTHOCTH HCIIOJIb30BaJaCh B 3aNUCHIBAIOIIMX amilapatax CHCTeMbl
npo¢. I1. I'. Tarepa, npu moMoIIu KOTOPLIX CHHUMAJICSl NEPBHIA CO-
BEeTCKHH XYyZJOXKeCTBeHHbIH 3ByKoBoil kuHodpuiabM «[lyTeska B
xu3Hb». TIpaBna, npeobpazopanue 3/1eKTPHYECKHX KOJAeGaHHi B KO-
JeGaHusl CBETOBOTO IOTOKA INPH 3alMCH CCYILIECTBJSAJOCH TaMm He
3JIeKTPHYECKOH JTaMIOYKOH, Kak GBIJIO MOKA3aHO Ha puc. 9, a cre-
UHAJbHBIM CJOXKHBIM IpHOGOpoM — MonyJsitopoM. Ho xapakrep
3BYKOBOH JIOPOXKKH GBI TaKUM Ke,

B annaparax gpyroii cucreMsr — cucteMnl npod. A. ®. Ilopu-
Ha — 6Jilarogapsi ocCo0OMY YCTPOACTBY MOJAYJSITOpa NPH 3amnuCH
W3MeHsJIach He CHJjia CBETOBOTO Jyda, a ero IuupHHa. B pesyabrare
3BYKOBasl JOPOXKKa Ha IUIEHKE IIoJiydajjacb HeH3MEHHOH IpG3pau-
HOCTH BO BCEX CBOHX 4acTsX, HO IIepeMeHHOl IHpHHBI (puc. 12).
OTciofa u 3aluch I0JIyYHJia Ha3BaHHEe 3ANNHCH MepPeMEeHHOK
Wl PHHBH.
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B GOJpIIHHCTBE COBPEMEHHBIX 3BYKOBBIX KHHO(HIbMOB NMpHME
HeHa MMEHHQ TaKas 3anuch.Bocmpouspe/ieHye ee HHYEM He OTJIH-
92eTCsA OT BOCNPOU3BENCHHA 3aNHCH, CIeNaHHOH NO METORy mepe-
MEHHO IUIOTHQCTH: C H3MEHEHHEM WIHPHHBI 3BYKOBOA JOPOXKKH'
GyneT MeHAThCA CBETOBOMH MOTOK, NMPQLIEAWMH Yepes IVIEHKY H na-
narwouuit Ha ¢oroasneMeHT, Jlaxee npouecc 6yAeT MPOTeKaTh aHaJo-
THYHO.

coooooopooooOoaQ
opooooooooao
Ogoooocogooao
cooooooocooao

Puc. 12. 3anncy mepemen- Puc. 13. Heratus (cnpasa) #H no3uTus
HON IIMPHHH (ciesa) 3amucu

dororpadHyeckas 3BYKO3aNHCh JErKO TO3BOJNAET TOJYYHTh
60JibllI0e KOIM4ecTBO Komui. [ToMMHHHUK ¢ 3anmuchio — IJIeHKa-He-
ratuB OGLIYHO HE HUCNOJIb3YeTCs OJis NPOCJAYUIMBaHHS, a C Hee me-
YaTaloT MO3UTHBHLIE KONMH, TaK XKe, Kak ¢ ¢oTorpaduueckoro He-
raTiBa Mol Ha 6ymare MOXeM OTiedaTaTb Jio6oe KoaHyecTBO ¢o-
ToKapTouek. Te 3ByKOBble KHHOGHJBME], KOTOPBIE NPHBO3RT AN
AEMOHCTPAHHH B KHHOTEaTphl, HMEIOT MO3UTHBHBIA OTIEUATOK 3BY-
KOBOH n0poxKH., OTiHYaercss OH TEM, YTO YepHbIM MECT4M B Hera-
THBe 3allUCH 3[eCh COOTBETCTBYIOT Gesible (Mpo3payHble) M Ha060-
por (puc. 13).

3BYK U MATHUT

BepoaTHO Bkl 3aMeTHJIN OOLIWI MOAXOA K PEIIeHHIO 3aauH, KO~
TOPWIH €yUleCTByeT B PACCMOTPEHHBIX CHCTeMaX 3BYKO3amucH. 3a-
NHKCaHHBI 3ByK BO BCeX CJyuyasx (HKCHPYeTCS Ha JBHKYILEMTST
sByKoHocuTesie. CaM npollecc 3aNHCH CBOAUTCA K TOMY, YTOGHI H3-
MEHHTb TaK WJH HHaue (HU3HYECKOe COCTOSIHHE 3BYKOHOCHTeNS B
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TaKT 3aMHCHIBAeMbIM 3BYKOBHIM KojeGaHusM. IIpn Mexanuueckoil
3aNHCH Ha MIACTHHKY HM3MeHsnachb GOpMa KaHaBKH, BbipeaaeMoi
pesHOM B 3BYKOHOCHTeJE; NpH (oTorpadHyeckod 3amucH H3MeEHs -
Jachb B KOHEYHOM CYeTe IPO3pavyHOCTb INWIeHKH. CrpaluuBaeics,

P2 F) 4 5 6
3
08

Puc. 14. CxeMa MarHHTHOR 3alHcR H BOCIPOH3BEN2-
HHUH 3BYKa:
1 — wmukpodoH; 2 _. ycuiHTesNb 3auuCH; 3 — 3amUCHIBaILWLaA
TOMOBKA; 4 ~+ BOCNPOH3IBOAALILAA TOJOBKAa; 5 — YCHJIHTENb BOC
npousseneHHsi; 6 -— TIPOMKOroBOpHTerb; 7, 8 — KaTylKa =0
CTaNbHOR MPOBOUIOKOA; 9 — CTajbHas NPOBOVIUKA

HEJIb3% JIY elle 4TO-THO0 H3MEHHTb B 3BYKJHOCHTeNe C Leablo (HukK-
cauuu Ha HeM 3Byka? OxasaJjioch, 4TO BhIGOp 31ech HeBeauk. Orpa-
HHYEHHUs] ONpelesIIOTCS] He NPHHUMIHANBHBIMH BO3MOXHOCTAMK,
a NPAKTHYSCKUMH YNOOGCTBAMH M KauyecTBOM IMOJIY4aeMOil 3amucH.

Kpome paccMOTpeHHBIX MexaHHUYecKOH H ¢ororpaduyeckoil cu-
€TeM, Pa3BHJIACh H UCIIOJIb3YETCs ellle TOMbKO OJHAa CHCTEMAa — Mar-
HHTHas. B Heli npu 3amvcu U3MeHsieTCS CTelleHb HaMarHAYHBaHMs
3BykoHnocuTtensi. CaMo co6o#l pasdyMeeTrcsi, YTO 3BYKOHOCHTENb IS
9TOH 3aMHCH AoJKeH OHTH CHeNaH M3 MaTepHata, CnocoGHOro Xo-
poIIO HAMArHUYUBATLCS H COXPAHATb 3TO COCTOSIHHE JIHTEJbHOE
Bpemsa. Takue MaTepHaJbl HA3LIBAIOTCA (hePOMArHHTHBIMHU; HauGO-
Jiee IIHPOKO H3BECTHBIMH M3 HHUX SIBJISIOTCH PasJHUHbIE CTaJH.

Ha puc. 14 noxkasana cxeMa yCTpoficTBa annaparta JAJs MarHHT-
HOM 3aNHCH M BOCNPOH3BENEHHs 3ByKA. 3BYKOHOCHTE/Ib B BHIE TOH-
KOH CTaJbHOH NPOBOJIOKH PAaBHOMEPHO IepeMaTblBaercs C JieBOH
KaTyWKH Ha npaByw. HamarHuuuBaHue ero ocyliecTBisieTcs cre-
HYaJbHbIM 3JEKTPOMArHHTOM (Ha3bIBaeMbIM 3amHChIBaloOllel ro-
JIOBKOH),, MOAKJIOUEHHBIM Ha BBIXOJ YCHJIUTENs 3anucH. CepleyHuK
3anuchiBalolieil roToBKU uMeer ¢GopMy KoJiblla C 3a30pOM ImOcepe-
AuHe (puc. 15). Korna Mbl roBopuM nepen MHKpOGOHOM, YCHJCH-
Hble MHKPO(OHHBIE TOKH, NPOTeKas 4yepe3 0OMOTKY TrOJIOBKH 3allu-
CH, CO3JafyT B 3a30pe TOJIOBKH MarHUTHOE IOJIe, H3MEHEHHsT KOTO-
poro MOBTOPAIOT H3MEHEHHs] 3BYKOBOrO HaBJieHHs Ha MeMOpauy
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muxpodona. B pesysnbTaTe 3ByKOHOCHTENIb HAMATHHUHBAETCS CHJIb-
Hee uau caabee B 3aBHCHMOCTH OT TOrO, KAKOBa B HaHHBIH MOMEHT
CHJIa MarHUTHOTO 10JAs B 3a30pe. TakuM 06pa3oM, MPoOBOJIOKA, Mpo-
IHIefilIasi 3aMHCHIBAIOILYIO FOJIOBKY, HeceT Ha cefe 3BYKOBOH ciel B
¢opme mepeMeHHOH HaMarHHYEHHOCTH pAa3JIHUHBIX €e YyYacCTKOB.
HamaruxyeHHOe COCTOsIHHE 3BYKOHOCHTEJsI OOBIYHO XOPOIlo cOXpa-
HsIeTCSl B Te4eHHe MHOTHX JeT. B otsinune
oT MexaHuueckofi u c¢ororpaduueckolt
CHCTEM B MArHMTHOH CcHCTeMe 3BYKOBO#
cJlel He BHJEH Ha rja3 — IPOBOJIOKY C
3aNHCHI0 HeJb3s HeMoCPeJCTBEHHO OTJI-
YHTH OT TPOBOJOKH 6e3 3anucu. [Muas
ONO3HABAHHSA CJIEAYyeT ee IOTrpPy3HTb B
MeJIKHE CTaJIbHble OMUJKH. Torga TOJbKO
OGHapPYKHTC HAaMarHHYeHHOCTb OTHEeJb-
HBIX y4acTKOB. K HHM ONHJIKH HPHJIMI-

Puc. 15, Maruuthas HYT. .

FOJIOBKa Jast BocnpousBeleHHsl CHAYXHT BTO-

pofi  5JEKTPOMArHHT  (BOCTIIPOM3BOMS-

masi rojioska). HamarHuueHHas TpPOBOJOKAa C 3amHChio, CO-

[pHKacasch NpPH CBOEM ABHUXKEHHH C BOCIIPOM3BOJSIIEH TOJIOBKOH,

BO36y>K1aeT B ee 0OMOTKe 3JIeKTpHUECKHEe KOojieGaHHs MOJOGHO TO-

MY, KaK 3TO NPOHCXOXMT B JHHaMOMallHHE NP BPalleHHH SKOpS

Cuna ® yacrora 3THX KOJeGaHHH COOTBETCTBYIOT 3alHCAHHBIM Ha

npoBoJIoKy 3ByKaM. IIpenBapUTeIbHO YCHIHB HX, MBI CMOXKEM IpO-
CAYLIATH 3allHCAHHOE Yepe3 rPOMKOrOBOpHUTEJb. *

MarnuTHas cucTeMa 3BYKO3alHCH 00JajlaeT psIoM HHTeDECHBIX
BO3MOXXHOCTell u ocobeHHocTell. HanpuMep, oka3biBaeTcst BO3MOXK-
HBIM YIAJHTb 3aNHCh CO 3BYKOHOCHTeJIs], ec/Id OHa HaM moyeMy-JiH-
60 He HyXKHa, T. €., KaK FOBODPAT, «CTEPeTb» CTApPYIO 3alUCh TaK XKe,
Kak Mbl CTHDaeM ¢ GyMard KapaHAalIHbIA pHCYHOK. Jnisi «cTHpa-
HHST» 3aNHCH HAJO HJIH Pa3MarHUTHTb 3BYKOHOCHTEJb Ha BCeX y4a-
CTKaX WJH e NPHUBECTH HX B ONMHAKOBO HaMarHHYeHHOe COCTOSI-
sue. Kak 310 cesiaTe, Mbl YBHIMM JaJbllUe,

[Tocsie cCTHpaHKHA MOXKHO NMPOH3BECTH HOBYIO 3aMHCh. DTO OUYEHb
60JIbI1IOe IPEHMYIIECTBO MarHUTHO!H cHcTeMbl. BecnoMuuM, uto B do-
Torpaduyeckod cHCTeMe KMHOIJIEHKa, Mocje TOro, Kak Ha Hee 3a-
MHCAaJH 3BYK H ee IPOSBHJIH, 6e3yCJI0BHO, He MOXeT OblTb HUCNO.1b-
30BaHa JJ1s1 HOBOM 3anucu. Henb3si Tak:ke MOBTOPHO HCMOJE3CBATh
H LeJUTYJOMJHbIA WJIH JIaKOBBIH JHUCK NIPH MEXaHHYECKOH CHCTEMe.
A Benp Ha MpaKTHKE He BCe 3alHCH OKA3bIBAIOTCS XOPOIUMUMH, Yaay-
HbiMH. CoyyaiiHas oroBopka B peuH, HeBepHasi HOTa fIpH MY3biKa.lb-
HOM HCIOJIHeHHH G6e3BO3BPaTHO TyOSIT 3BYKOHOCHTeNb. OcoGeHH®
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«HaKJaJHK» TaKHE MOPYH 3BYKOHOCHTENs NpH JI0GHTEJLCKOW 3a-
mHCH Ha noMy. Bo Bcex cilyuasix MarHuTHasi CHCTeMa OKa3hiBaeTcsi
B BBIHTDHILIHOM NOJIOXKEHHH 6j1arofapst BO3MOXHOCTH TIOBTOpHO (H
KCTaTH OTMETHM, IPAKTHYECKH HEOTPAHHYEHHOE YHCJIO Pa3) HCNonb-
80BaTb 3BYKOHOCHTEJIb.

Jlns xaxpoit 3amuCH CyIIeCTBEHHOe 3HAaueHHe HMeEeT ee JOJIro-
BEYHOCTb, T. €. CKOJIbKO pa3 MBI CMOXeM ee BOCIPOH3BeCTH 623
8aMeTHOTO yXYALIeHHs KayecTBa. KoMy He 3HAaKOMO Widisiliee H
HCKa)XeHHOe 3ByYaHHe 3aMrpaHHOl rpaMMniaacTuHku? Ila u upy
BCEX APYrux ¢opMax MeXaHHYECKOH CHCTeMbl Majasi H3HOCOYCTOH-
YHBOCTb sIBJIsSieTCSl Heu3GeXHbIM 3jJoM, Oua BHITEKaeT M3 CaMoro
NpUHLKIA BOCIPOU3BEINEHHSl ITHX 3amucell — HIJa, ABHrasch IO
KaHaBKaM, KaXkKIblfi pa3 Bce GoJibllle H 6oJiLllle pa3pyllaeT HX.

Kasaagock 651, B hoTorpaduyeckoii cucieMe ¢ H3HOCOM Bce JI0J-
XKHO GbITb GJiaronoJiyuHo. Bexpb ayu cBera, npocBeyHBaIOIMi NJIEH-
Ky NpH BOCNPOH3BeJEeHHH, He 11apanaer ee, Kak uraa. Ho u 3zecs,
yeMm GoJiblliee YUCJIO pa3 Mbl BOCIPOHM3BOAHM ILJIEHKY, TEM CHJbHee
[IPOCJYIIHBAIOTCS WIYMEI, TPECKH H OTAEJbHBIE ILENYKH. ITO MOXKHO
SaMeTHTb IIPH NPOCMOTpPe B KHHOTeaTpe CTaporo KHHoduiabMa. H3-
HOC 3allHCH Ha KHHOIIEHKe OOBACHAETCS TeM, YTO H3-32 TpEeHHst
MeXIy OTAeJbHBIMH CJIOSIMH IJIEHKH B pPYJIOHe NMOBEDXHOCThb ee Ia-
panaercs. [1bib, nonanalomas B 3TH HapanuHbl, AeJaeT X Henpo-
spauHbiMH. KarkZlas Takas 3arpsi3HeHHasi LlapalnsHa BbI3bIBA€T NpH
[POCJHYLIHBAHHH I1EJYOK.

ITo creneHH H3HOCOYCTOHYHBOCTH MAarHHTHasl 3allich TaKXe
HEMeeT NpeHMyIlecTBO. Bbln nponesan WHTCPECHBIH OMBIT: CKJIEHJA
B KOJIbLIO 3aNHCh, CAEJAHHYIO HA Y3KOU CTaJbHON JIEHTOYKE M IJIH-
TeJbHO Bocnpou3BoAuan ee. Okasajock, uto aaxe mocae 500 000
OPOUTrPBIBAHMA 3aMeTHBIX HCKaxeHH#l He GbL1o o6HapyxeHo. Boc-
NpOU3BOAsIIAS TOJOBKAa He paspylllaeT 3BYKOHOCHTEJb — OH CBO-
60/1HO CKOJIb3HT NPH BOCHPOMU3BENEHHH MO ee pabouell MOBEPXHO-
ctd. [Toiib wan apyrue ciiyyaitHble 3arpsiHeHHsl He MellaloT Mar-
HHTHBIM CHJIOBBIM JIHHHSIM NepeliTH OT 3BYyKOHOCHTEJIsI B CepAEYHHK
BOCIIPOH3BOJISIILEH TOJIOBKH H NO3TOMY TaxkXKe He OKasblBalOT BJIH-
AHHS.

TakoBo BTOpoe NMpeHMYLIECTBO MATHUTHOHA CHCTEMBI.

IlpakTHuecky HH B OAHOH CHCTeMe, KpOMe MarHHTHOH, HeJb3A
onpe/ie/IITh KayecTBO 3aNHCH (XOPOLIO HJH MJIO0X0) IO ee OKOHYa-
Ruda. Jlo storo MomeHTa ee Henb3sl npocaywats. [Ipu ¢ororpadu-
YecKoll CHCTeMe, KpOMe TOro, HaJxo elle NOMOJHHTENbHO KIaTh,
MOKa NpOSIBHTCS IJIEHKA, a NPH NPOU3BOACTBE rPaMMOGMOHHBIX MJa-
CTHHOK IO MeHbllled Mepe CyTKH YHAYT Ha M3rOTOBJIeHHE MaTpHIb
N mpeccoBaHHe NJIACTHHKH. '
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IMpu MaruuTHGH 3ByKO3anucy He TpeGyeTcs MPOM3BOAATH KaKOA-
1160 06paBOTKH 3BYKOHOCHTeNis. 3amuch roTOBa cpasy, MOMEH-
TaJbHO. M1 KauecTBO ee JIETKO KOHTPOJHPOBaTb Ja)e B Mpolecce
caMOM 3amucH, Belsl OpociyluuBaHHe Xxord Obl Ha TesledoHHbIE
TPYOKH, BKIIOUEHHBIE B YCHJINTENb BOCIpoH3BeAeHHs. Tak KaK Boc-
MPOU3BOASILIAsT TOJIOBKA OTCTOMT Ha HEKOTOPOM PACCTOAHHH OT 3a-
[HCHIBAIOLIEH, MbI YCJBIIIMM 3BYK, 3alIHCAaHHBIA KaKylO-TO XOJIO
cekyHabl Hasan. OTCTaBaHue B KOHTPOJbHOM MPOCTYHIHBAHHH OY-
JET TOYHO DaBHO TOMY BPeMeHH, KOTOpoe TpefyeTcs 3BYKQHOCHTE-
Mo, uTo6Bl MPOHTH PACCTOsIHHE, OTAeJsioulee o6e rosoBkH. [Tpax-
THYECKH 3TO OTCTABaHHE CTOJNh HHYTOXKHO, YTO €ro jaxe TPYAHQ 3a-
METHTD.

K noCTOMHCTBaM MarHUTHOH 3BYKO3alHEH CledyeT OTHeCTH
TaKXe M TO, YTO anmnaparypa OTIHYAeTCs HMCKJIIUHTENbHOR NpoCTo-
TOH B OGCHYXKHMBAaHMH. 3alKch HA KHHOIJIEHKY M Ha JHUCK TpeOyer
60osbLIOTO HABHIKA M OMEITAa Yy onepaTtopa. QOr Toro, HanpuMep, Kak
YCTaHOBJIEH pe3el, XOPOWO JIH MOATOTOBJIEH 3BYKOHOCHTENb, 3a-
BHCHT KauecTBO MOJyyarolleficss 3amucH. 3aTHCh CTAHOBHTCHA CBO-
ero pona uckyccrsoM. MHaue ofcTouT nejo B MarHuTHOH 3BYKO-
3aITUCH: TIPH Hell HAYYHTHCS 3aMMCHIBATD HJIH BOCTIPOU3BOAKTD MOXK-
HO B HECKOJIBKO MHHYT. Bcs omepauust cBOAKWTCS K YCTaHaBJAHBA-
HHIO 3BYKOHOCHTENISI HA anNTnapaTe H HaXaTHIO TOH WJIH HHOH RYCKO-
BOW KHONKH. MarHuTHasi 3ByK03aMUCh MOXKET IIPOU3BOAHTHCS B JIO-
GLIX YCJIOBHSIX: Ha XOAY, Ha MapoXoje BO BPeMsi KaukKH, Ha caMoJe-
Te BO BpeMs Gosi. Ona 6e30TKasua # HaleXxHa B paGorte. Ammapa-
TVPY MOXKHO Pa3MecTHTb BIAJIM OT OllepaTopa, KOTOPHIH &yaer
yOpaBJATh el0 AUCTAHIHOHHO, JHIIb H3pefKa MOAXOAS, YTOOH cMe-
HUTb 3BYKOHOCHUTE!D.

[HeeMoTpst Ha Bce 3TH NMOJOXKHUTEJbHbIE €BOHCTBA, MAHUTHAA
CHCTEMa 3BYKO3AIHCH TOJYYHJa HIHPOKOEe NPAaKTHUECKOe HPUMEHe-
HHe JIMIUb 33 TocliefHHe rofbl. Jleso B TOM, YTO OYEHb JOJITQ: Ka-
YecTBO 3amuck OblIo HU3KUM. [ToTpeGoBancs AJNHTEABHBIA IepHOI
HACTONUHMRBIX HCC/IEIOBAHUN H H3bICKAHHWi, 3HaUWTeJbHast YacTh
KOTOpBIX ObiNa MponesaHa y Hac B CcTpaHe. JIMIb CPaBHHUTENbHO
REJIaBHO [[Ba NPHHIUIIHAJBHBIX HOBIIECTBA PE3KO H3MEHHJH HO-
JIOXKEHHE: U3 TPEeTheCOPTHOH MarHUTHas 3allHCh CTaJa YyTh JH He
HauJyullell 10 HATyPaJbHOCTH BOCIIPOH3BEIEHHS 3aMIUCAHHOTO 3BY-
Ka. B coueraHun co BceMu paHee NMepeyHCJICHHBIMH JOCTOHMHCTBAMH
3TO MOCHYXKHJIO OCHOBaHHEM JJIsi LIHPOKOro TpUMEHEHHs ee B pas-
JUYHBIX OTPAC/IiX HAapPOXHOrO XO35HCTBAa, HAYKH W TeXHUKH. Taku-
MH HOBIL@CTBAMH SIBUJIMCH: 3alHChb HA TOPOLIKEOOpA3HLIA 3BYKO-
HOCHTeJIb (MarHHTHYIO IUIEHKY) H TaK Ha3biBaeMblil BHICOKOY3CTOT-
HbIA pexKHM 3anucH. Pa3bepeM HX 10 MOPSAAKY.
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Eilie B nepHox 8anmAcu Ha CTANLHYIO NPOBOJOKY U JIEHTY BHISIC-
HMJIOCh, YTO MpHMeHEHUe 3BYKOHOCHTeNefi ¢ pa3JMUYHBIMH MATHHAT-
HBbIMH XapakTepHUCTHKaMHU CylLIEeCTBEHHO BJIEFIET Ha KauecTBO 3alld-
cd. Bosbitie TOro, GbJIO BHISICHEHO, KaXHE K€ XapAKTEDHCTHKH
HYXXHBI 17151 3ByKO3anHcH. OHH OKA3aJHCh COBEPLIEHHO He MTOXOXKM-

Pye. 16, Pyson MarswtHOM O/NEHKW, Maret AJs XPaHEeHHS ee

MH Ha Te, KOTOphlé MMEeT ¢Takp pa3HbIx Mapok. ITpoGomann ne-
JlaTh 3alMChb Ha Pa3jIMYHLIX CIIaBaxX, HO H C HHMH NPAKTHYECKHUX
“ycnexoB He no6Guauch. M BOT 0kasanoch, 4To GlH3KHE K HCKOMBIM
XapaKTEePHCTHKA MMeeT KOPHUH2BHI OPOIIOK OKHCH XKeéJesa, T. €.,
rosopsl ynpolleHHo, XejlesHas pxaBunHa, BecbMa toRkmit cioft ee
(Bcero sumpb 15—20 MUKpPOH) HaHOCHJICS C OXHOH CTOPOHBH! HA Y3-
Ky10, IIHpHHOIO 6,5 MM alleTHJILEJITIONO3HYIO JI2HTOUKY, KOTOpas H
cIyXuJia 3ByKoHocHTeseM. Tak BO3HMRJA MarHATHas IJeHka. Ona
HCTIOJIb3YeTTs1 B GOJIBIIMHCTBE COBPEMEHHBIX anlapatoB MarHUTHOH
3Bykosanucu. [TneHKa B HUX HAMATHIBA€TCsl MJIOTHBIM  PYJIOHOM,
KOTOpBIi HETPYAHO CHSATD C annapaTta. [t XpaHEeHUst PYJIOH IJIEHK:T
BKJIAJbIBAIOT B KAPTOHHBIA naker (puc. 16).

[Tnenka yno6ua B paBote, oHa Jerka # Heropioua. [Ipu 66phi-
BE IUIEHKAa XOPOIIO KJIEHTCS] HEKOTOPHIMH CHElHAJIbHbIMH KJIesiMH,
HanpuMep, KHHOKJIeeM. DTO 1N03BOJSET MHPOKO NMPAKTHKOBATH MOH-
Ta)k 3aIlUCH, T. €. COeJHHEHHEe OT/ENbHBIX €€ YacTel BOENHHO Iy-
TeM ckaefikn. TOUHO Tak Ke MOXKHO YHaNisiTh, BbIpe3ast HOKHHUIA-
MH, OTHeJbHble JeeKThl B 3aNMHCH — OFOBODPKH, NOCTOPOHHHE IIy-
MBI, LIEJYKH H T. ]I.

Jns cpaBHeAHs HANOMHHM, YTO NPH CTaJbHOR NMPOBOJIOKE B Ka-
yecTBeé 3BYKOHOCHTEJS IJIsi COENMHEHHSI KOHLOB B ciydae O6phIBA
TpeBoBaJics CBapoOUHLIA arnftapar.

MarHuTHas NAEHKa MOXET XODOIIO M MJIHTENbHO COXPaHATHCH.
‘Caenyer aumb obeperath €€ aneTHJILE/IIONO3HYI0 OCHOBY OT BHI-
ChIX4HMSI, HHAYe TJIeHKa CTAHET Xpynkoff # Gyner pBaTbCi Inpu
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ABHXXEHHH B annapaTte. [IpaBuibHbIE YCJIOBHA XpaHEHHS €€ CXOLHE
C IPHUHATEIMH B GoJbWIHX 6HGIHOTEKaX W KHHroxpaumuaumax. Tpe-
OyeTcsi KOMHaTHasl TeMIepaTypa M HECKOJIbKO MOBbILIEHHAS BAAXK-~
HOCTb Bo3ayxa (50—609/¢ oTHocHTesdbHO# BJaxkHocTH). Caemyer
TaKXe oGeperaTh MJIEHKY OT NMPSIMOTO BO3NEACTBHS COJNHEUHBIX JIy-

1

Puc. 17. CtHpaHHe NJIEHKH NOCTOSHHHM MarHHTOM
H cTHpalolLell roJOBKOfY

qell, CHJIbHBIX MarHHTHBIX. IOJIeH H Pe3KHX MeXaHHYECKHX COTpS-
CEeHHil.

TobicsuM IPOTOHOB MJIEHKH Yepe3 anmapaT MPaKTHYECKH He YXyn
HIAIOT HH ee, HU cllelaHHO Ha He#l 3anucu. [Ipu sToM, KoHeuHo,
HMeeTCsl B BULY, YTO MarHUTHBIE T'OJIOBKH H CTaJibHBIE AETaJH amnmna-
paTa, ¢ KOTOPBIMH CONPHKAacaeTcs MJIEHKa NPH CBOEM ABHXKEHHH, HE
HaMarHHYeHbl N0 KakoH-JH60 MPHYMHE H IJEHKe He HAHOCATCA Me-
XaHHYECKHE NOBPEXAEHHS H3-3a KaKuUX-Ju60o HeHCIpaBHOCTEH am-
mapara.

PaGoras c nieHkof, Hafo CAeAHTb, YTOGH C TOJOBKaMH COIPH
Kacajsach ee pa6ouyas CTOPOHa, T. €. Ta, Ha KOTOPYIO HaHeceH CJaoif
OKHCH XKeJsie3a, OHa UMeeT MaTOBBIH OTTEHOK H JIEFKO OTJHYHMA Ha
ryia3 oT HepaGouei, rJAHIEBOH.

BTOpbIM HOBIIECTBOM B MarHMTHOIl 3alHCH, KaK yXe TOBOpPH-
Joch, 6bl10 BBelleHHe 0COGOro BbICOKOYACTGTHOTO peXHMa 3aMHCH
Iasa Toro, 4yTo6bl MOHATL €ro OCOGEHHOCTH, CJAeAyeT HMeTb B BHIY,
YTO B mpollecce 3alHCH 3BYKOHOCHTEJb BCEria NMpeTeprneBacT Lebli
MK HaMarHHYWBaHHH W nepemar’nuuBanui. Ta WM uuas mocJc-
JOBaTeJbHOCTb 3THX MPOLIECCOB M CaM XapaKTep HX M NpeACTasJiser
COGOH TO, 4YTO Mbl Ha3biBaeM pPeXXHMOM 3alKcH.

B cyuecTBylolux annaparax NpH 3anucH ABHXKYIIHMHCS 3BYKO-
HOCHTeJIb NpPexJie BCero nonajnaer noj AeicTBHe CnelnajbHOrO CTH-
paioutero ycrpoiictea. Hasnauenne ero — yJajHTh BO3MOXKHBIE
cliefbl CTapbiX 3amuceil H COOTBETCTBEHHBIM: 06Pa3oM MOATrOTOBUTH
3BYKOHOCHTEJIb K HOBOH 3amucH. [Toxo6Hoe cTHpaloliee yCTPOHCTBO
MOXKHO OCYILIECTBUTb B BHJE CHJIbHOIO MOCTOSSHHOTO MarHuTa, C Io-
Jl0caMH KOTOPOro CONpHKacaeTcsi 3BYKOHocuTesb (puc. 17), uam
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B BHJE CMEUHAJBLHOX FOJIOBKH CTHPaHHs, KOHCTPYKLHS KOTOPOR
CX0Xa C TOJIOBKAMH 3allMCH H BOCIPOH3BENEHHS H uepe3 0GMOTKY
KOTOpPO# NpomycKaeTcsi MOCTOSHHLIA TOK (puc. 17). U B ToM u B
ApYroM cliyyae Bce y4aCTKH 3BYKOHOCHTeJIs, NPOLUEAIIHe CTHPAaHHe,
GydyT ONMHAKOBO HaMarHHyeHbl. B TaKOM COCTOSIHHM 3BYKOHOCH-
TENb MOAXOAHT K rOJIOBKe 3anucH. B Heit oka3ajiock BHIFOLHBIM Npo-
NycKaTh 4yepe3 OGMOTKY KaTylIKH, KPOMe TOKa 3BYKOBOH YacTOTH
(KoTOpylO Mbl 3alHCHIBa€M), ellle M HeGOJIbIION MOCTOSHHLIN TOK.
JHeficTBUe 3TOro TOKa MOXO0Ke Ha JeHCTBHE HANPSXKEHHSI CETOYHOro
CMeIleHHs B yCHJIHTeabHOH samine. OHO, KaK H3BECTHO, He y4acTBYs
B NpolLlecCe YCHJIEHHs, YCTAHABJIHBAeT HAaUBBLINOAHEHIIHH pEXXUM
JIaMIibl, IPH KOTOPOM yCHJIeHHe MOABEAEHHbIX JIEKTPHUCKUX KoJle-
6aHull mpoTekaeT HauGojee 3pdexkTuBHO. IIpoHCXOAHT, KaK roBo-
PAT, «CMellleHHe» HavyaJbHOi pa6odyell TOYKH B JYUIIYIO YacTb JaM-
TIOBOH XapaKTePUCTHKH.

AHaJIOrHYHO NPH MarHHTHOM 3aNHCH NOCTOSTHHBLIA TOK B 3aiiHChl-
Balolllell rojioBKe YCTaHaBJMBaeT HayajbHYl0 paboyylo TOUKy Ha
CepeluHy HauBBIrOAHEHIIEro (C TOYKH 3peHMs 3aMHCH) V4ACTKa Xa-
PAKTEPUC1UKH haMalHHuiBauus. [lo ana.iorud 2r-r TOK HHOrHA
Ha3biBaIOT TOKOM CMeEILEHHs (HJH TOKOM NOAMarHHYMBaHHA). Bhi-
MIeONHACaHHBIA UHKJ HaMarHHYHBaHHH H nepemarﬂnqusaﬂuﬁ xapak-
Tepu3yeT CoGofl TOT PeKUM 3anUCH, KOTOPHIA NOJYYHJ YCJOBHOE
Ha3BaHHEe PeXHMa MOCTOSIHHOro Toka. OH Obu1 6ojiee paHHHUM H
NpHMeHSAJICA BO BCEX amnnmaparax cTapod KOHCTPYKIIHH. Pexmu; no-
CTOSIHHOTO TOKa HMeeT [Ba HeJloCTaTKa: 3HauHTeJbHble HeJIuHeHHbIe
HCKaj)KeHHs] B 3allUCH H WIYM B nay3ax 3ByyaHHs. CyTb HejauHell-
HBIX HCKaXKeHHH 3aKJIoYaeTcs, Kak H3BECTHO, B TOM, YTO HCKaXKaer-
cs1 (opmMa 3anmHcbiBaeMblX KoJjeGaHHH; NPH NPOCHYIIHBAHHH 3TO
oGHapyKHBaeTcs B BHIIE XapaKTepHEIX XpHNoB. [TpuunHOll nosiBIIe-
HHsl NONOGHBIX HCKaXKEHHH B NaHHOM CJyyae sBJsieTCs HeNpsiMo-
JMHEHHOCTh paboyero yyacTka XapakTepHCTHKH HaMarHHUMBaHH,
KOTOPYIO HE yAaeTcs yCTPaHHTb Jaxe CaMblM TINATeJbHLIM noaGo-
poM HayasjbHOH paGoueli Touku (T. €. moAGOpPOM TOKa MOAMAarHu-
thaHuﬂ) Bces 3Ta XxapaKTepHCTHKAa B LI€JOM HMEET HENPSAMOJH-
HelHbIR XxapakTep.

I.UyM B Ilay3ax CJbIlIeH BCJIEACTBHE TOro, 49TO 3BYKOHOCH-
TeJIb BCeria, flaxKe B nay3ax, HaMarHH4HBaeTcs NOCTOSSHHLIMH IIO-
JAAMH CTHpDaHHA M NOAMAarHHYHBaHHSA, KOTODbIE BO BpeMs 3alucd
HHKOTZla He BbiKJiouaiorcs. bena B TOM, UTO 3TO HaMarHH4YuBaHHe
HEONHHAKOBO HAa pPAa3JHYHBIX y4yacTKax 3BYKOHOCHTEJIA H3-32a He-
OAHODOAHOCTH mocJieaHero. an BCEX BHIAAX 3BYKOHOCHTeJI, 6y1u»
TO CTaJjJibHast NMPOBOJIOKA HJIH MarHUTHas IJIEHKa, 3BYKOHOCHTEJIL-
HEOLHOpPOJEH KaK MO CBOUM pa3MepaM, TaK H 110 MAHHTHBIM CBOH-
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crBaM. Ha naenke, nampuMep, B OTHOM MecTe MOXeT GBITb HaHE-
ceH GoJiee TOJNCTHIA CJOH MATHWTHOTO TIOPOINKA, 4eM B APyrom. A
pa3 3BYKOHOCHTENb HaMarHHYeH HEONMHAKCBO, OH OyAeTr nmpu o
NPHKOCHOBEHHH C CEPJEYHHKOM BOCIPOU3BOASAILEH TOJIOBKH BBI3bI-
BaThb B HEM INyJbCAllHM MaUPHHTHOTO ITOTOKA, 2 B 0OMOTKE KaTyNIKHU
COOTBETCTBEHHBIE 3JIEKTPUYECKHe Halpsikenus. Dyayuw ycuiaeHsl,
OHM H CO3MaNyT B TPOMKOTOBODHTeJIe IIYM B BHIE INOPOXOB, OT-
NEeNbHBIX MIEJIYKOB, TPECKOB H T. I.

Bce 3TH HeLKOCTAaTKH MCKIIOYEHBI IPH BHICOKOYACTOTHOM DEXKH-
Me sanucu. CyThb ero 3akJouaeTcsi B TOM, 4TO BMECTO NOCTOSTHHOI'O
TOKa B FOJIOBKY 3allUCH NMOJAIOT, KPOME TOKA 3aMHChIBaeMOH 3BYKO-
BOH 49aCTOTH, TOK BHICOKOA uactoTtel (40 —50 ThicST KO-
JeGaHufi B cekyHny). Takas Bblcokasl 4acToTa cama Ha
IUJIEHKy He 3amuchiBaeTcs, HO G6aronpusTHO JHelfcTBYeT Ha
Hee, BLIIPSIMJISIST XapaKTepUCTHKY HaMarHuyuBauus. Itpu mpaBnire-
HO MOAOGpaHHOM 3HaueHHH BBICOKOYACTOTHOrO TOKa (KaK roBo-
pSAT, DA ONTHMAJbHOM TOKe NMOJMAarHMYMEdHHs} 3Ta XapaKTepH-
CTHKa CTAHOBHTCSI [TOYTH COBEPIIEHHO NpsIMCAHeRHOR. B pesynbTa-
Te 3BYKOBbIe KoJieGaHUsl 3aNHCHIBAIOTCSA C BECbMA MaJbIMH HCKAXKe-
HUAMH. Tak Kak B may3ax 3amHCH yepe3 0OMOTKY 3aIHCHIBAOIIEYR
FOJIOBKH NMPOXOIHUT TOJBKO TOK BBHICOKOH JaCTOTBI, KOTOPHIH, KAK MBI
CKa3aJaH, He OCTABJISIET cJIefla Ha 3BYKOHOCHUTEJIE, TOCTeTHHHA He Ha-
MarHAYHBaETCs M €ro HEOAHODOJHOCTH He NPOSIBAAIOTES B BHIe
myma.

Jlns HOpMaJILHOrO MPOTEKaHHsSI BHICOKOYACTOTHOTO pexuMa He-
-©06X0MMO, YTOOBl 3BYKOHOCHTENb MOAXCIUM K 3alHChIBAIOLIEH ro-
JIOBKE B Pa3MarHH4YeHHOM COCTOSIHHH. DTO JOJIKHO 00ecneyHBaThCs
IIpe/LIeCTBYIOUIMM IIPOLECCOM CTHpaHHA. Takoe CTHpaHHE TPOH3-
BOJHMTCA CTHpAOllel rOJIOBKOH, NMUTAaeMON TaKiKe TOKOM BEICOKOMH
yacToTel. OGBIYHO 3TOT TOK MOJYYAeTCsl OT TOTO Ke JIaMIOBOFO Fe-
HeparTopa, 4To H TOK MOJMAarH14YABaHHs, HO 110 CBOEl BeJIMUHHE 3Ha-
YHUTEJNbHO NpeBbIlIaeT ero. MarHuTHoe moje CTHPaIOIIeH TOJOBKH
MEHSIETCSl C 4aCTOTON MHTAIOLIEro TOKa. 3BYKOHOCHTEAb NpeTephe-
BaeT MPH CBOEM [IBHXKCHHH OKOJIO 3TOH T'CJIOBKH GOJALLUIOE UYHCIO
nepeMarHMYHBaHui B Ty M Ipyryio croposy. Camoe cuibHOe HOJie
— B €epenuu> paboyero 3a3opa roJoBkA. TaM 3BYKOHOCHTEND He-
CKONBKO pa3 (TO B OXHOM, TO B APYrOM HAINpaBJEHHH) HAMarHHYH-
BaeTed [0 HACHILIEHHS M TepseT NMPH 3TOM BCSIKHE Cjefdbl CTapoii
3alHCH, €CJIM TaKoBast Ha HeM cymlecTsoBasa. ITpofins cepenuuy
3a30pa, 3BYKOHOCHTeJNIb [ONanaeT B Clajgatoliee moJje. PasMax mne-
peMarHHYHBaHui ocnabeBaer, YMeHbIIasich A0 HyJas. B HTore co
3BYKOHOCHTENA HE TOJNBKO «CTePTd» CTapas 3alHcChb, HO M HLOCTHF-
HyTa NoJaHas Pa3MarHHYEHHOCTb.
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XOTsl BBICOKOYACTOTHBII PEeXUM 3amuch H Gojee ClOXEH, TakK
Kak TpefyeT CrmelHasJbHOTO JIaMIIOBOrO TeHepaTopa, ero cefvac
NOBCEMECTHO NPHMEHSAIOT B annapaTtype B CUIY INDHCYIIHX €My 3dl-
COKHX Ka4ecTB 3alHCH.

PexXAM NOCTOSTHHOTO TOKa HMeeT CMBICJ HCTOJIb30BaTh JHIIb B
JEerKOH NepeHOCHOH amnmnaparype, e eJlaTeJbHO COKPaTHTb pac-
XOII UICTOYHHKOB TTHTAHHUA.

YTO )XE BBIBPATL?

MbI O3HaKOMHJIHCh C TPEMs CYIIeCTBYIOIIHMY CHCTEMaMHU 3BY-
Ko3amucH: MexaHHueckoll, ¢otorpadHueckofi H MarHHTHOMH.

Briosine ecTeCTBEHHO 3aJaTh TENepb BONPOC: KaKas e U3 STHX
cucTtem syumasg? OTBeTHTb Ha 3TO He Tak-To Mpo=ro. Bee 3asucur
OT TOTO, JJIS Yero Mbl XOTHM HCIOJIb30BaTh 3BYKO3aNHCb, B KaKHX
YCJOBHSIX U AJI KaKHX Uejeil? B 3aBucumocTH ot storo ayumed
MOXer oKasatbes o6as u3 Tpex. Hampume), nJs sByKdRCIo KHHO
#HanGosee yIOGHO NPHMEHHTDb oTorpadHUecKylo CHCTEMY, TaK Kak
NpH HeH W M300pa’keHue M 3BYK HAHOCATCH HA KHHOTJIEHKY OIXHHM
H TeM e nmyreM—ororpaduposanneM. 10 faeT 6OJBIUYIO BHITO-
Ay H YAOOGCTBO B I'POH3BOACTBE, NIOCKOJIBKY TEXHOJIOrHA OGOHX Mpo-
1I8CCOB OJJHHAKOBA.

Ecan Heo6X0A#MO B KODOTKHH CPOK PACHPOCTPAHUTh KAKYIO-
Au60 3aMUCh B COTHSX THICSY dK3eMILISAPOB, Haubosee BHroIHa Me-
XaHHYeCKas CHCTeMa B (opMe rpaMMILIacTHHOK. CoBpeMeHHEbIe
PECCHI-TIOJIYaBTOMATEl NO3BOJSIOT BHIMYCKATh KaXAYI0 MNACTHHKY
Menbile, 4yeM 3a MuHyTy. Eciu K atoMy noGaBuTh, 4TO MJIACTHHKA
OuELHb IPOCTA B OGpAILeHHH, CTAHET SICHO, YTO s Hefied MACCOBOro
pacmpacTpaHeHHs W NMOAL30BAHHUA Haubojee ynoGuOH SBAAETCHA 3a-
IHCb HA rPaMMITACTHHKY.

MHorue 3anucy, HMeillHe HCTOPHYECKYIO [EeHHOCTh, BaXXHO CO-
XpaHUTh B TeueHHue coTed jer. Hu KHHOMJeHKa, HM MarsHTHas
IJIeHKA H Jaxe TPAMMIIAACTHHKA He TOAATCS AAS 3TOTO — OHH
HOCTemeHHO paspyumiaiorcd. Ho ta MmerasiHuecKash MaTpHuLa, HPH
NOMOINH KOTOPOH IpPeccoBafH IJIACTHHKY, COCOOHa ofecmeduThb
oyeHb AJUTENbHOe XpaHeHHe. [103TOMY B MOMOOGHLIX CAydYasix fIpH-
6eraloT onsATH-TAaKH K MEXaHHUECKOH CHCTeMe 3aIHCH, HO XPaHAT He
caMy samuch, a MaTpHlly, TaK CKas3aTh, TCT HHCTPYMEHT, IIPH IO-
MOIIM KOTOPOTO B JI0G0e BpeMd 3TA 3aNuCh MOXET GbITh BOCCTa-
HOBJIGHA.

B GoxbmMHCTBe OCTaJNbHBIX CIyuaeB DIpeNNOUTeHHe Chexyer
OTJaTh MaryuTHOM cucreme. Hanmpumep, oHa HauGoaee yAoGHA B
panMoBeladHy, TAe Tpebyercsi GBICTPO NPOH3BECTH BHLICOKOKAYecT-
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BEHHYIO 3aNUCh, C KOTOPOR He MPENNOJIaraioT H3rOTaBJIHBaTh GOb-
HIOro YHCJIa Komuil.

Kax BuaHO, BbIGOD CHCTEMBI 3BYKO3AaMHCH LEJHKOM 3aBHCHT OT
HeJIH H ee Ha3HAYeHHs,

[TonpoGyem pemuTs 3TOT BONPOC AJIs JIIOGHTENbCKON 3amHCH:
Kakas cuCTeMa Jyuylle B JaHHOM CJydae?

Cpasy npuxonuTcs HCKMOUHTDb (oTorpadudeckyio cucremy. Ona
TpeGyeT OueHb CJIOKHOro 060pyHOBaHHs, GOJBIIOTO pacxoia Mo-
pOroii KMHONJIEHKH, HeyHOGHOro B JOMAIUHHX YCJOBHSIX mpoLecca
NPOSIBJEHHS U T. 1.

OcraloTcs MexaHHuecKasi ¥ MarHHTHasi cHcTeMbl. B cBoe BpeMs
MBI YK€ YIOMHHAJH O TOM, YTO BOCIIPOH3BOAHTbL A0OMa IPOMBILIJIEH-
HYIO TEXHOJIOTHIO NPOH3BOACTBA IPaMMIJIACTHHOK TPYIHO W Hepa-
HHoHaJbHO. [103TOMY NOJ MexaHHYecKoi CHCTeMOH Mbl noapasy-
MeBaeM 3amuCh Ha IUVIACTHHKH NPSAMOro BOCIPOH3BEAEHHd, TOU-
Hee — Ha LEJJIYJIOMAHBIA IHCK.

Hrax, uennyJouaHelfi IMCK HJIM MarHuTHas nuenka? Kak Bcer-
Jla, B TaKHX CJyyasix HaJo OLEHHTb BCe 332 H IPOTHB TOI'O H ApY-
roro BapHaHTa.

He 6ynem cHOBa MOBTOPSITH BCEX NMPEHMYLIECTB MarHHTHOM CH-
crembl. OHp 6bUTH H3JIOXKeHb! Bhilue, [IpenynpeaM Juib 0 Tex 3a-
TPYAHEHHSX, C KOTODbIMH MOXHO CTOJIKHYThCSi NPH NOCTPOEHHH H
3KCMJIOATalli¥ annapaToB MarHHTHOH 3ByKo3anmHCH. Bo-nepshix, B
HaCTosillee BpeMsl ellle He KaXKAbld JIIoOHTeJb MOXeT JOCTaTbh Mar-
HUTHYIO TJIeHKy. [lenath XKe ee caMoMy He HMeeT CMbicja — 3TO
MPOU3BOACTBO CJHIIKOM CJ0XHO. Bo-BTOpBIX, Ha/0 3apaHee HMETb
B BHJIY, UTO 3aMHCH, CleJlaHHble Ha MarHUTHOH IJIEHKE, MOTYT ObITY
BOCIIPOH3BENEHBl HJIH HA TOM XK€ WM Ha mogoGHoM annaparte. JTo-
3TOMY Bbl HE CMOXeTe NepefaTh «Ha NaMsaTh» TY HJIH HHYIO 3aluCh
BallleMy 3HaKOMOMY, €CJIH Yy Hero HeT TAKOrQ Ke anmapara, Kak H
y Bac. DTo nejlaeT HEBO3MOXHBIM MOCHUIKY 3anucelf No noure B
BH/IE FOBOPSLIEro MHCbMay», OGMeH 3aNMHCAMH H T. A.

ITonb3ysicb MarHUTHOH cHCTEMOM, Bbl OyHeTe HMPAaKTHYCCKH Je-
JIaTh 3aNHCH TOJbKO IJs1 COOCTBEHHOro moJb3oBaHusA. Ha nepsbix
fopax MHOTHX 3TO, BO3MOXHO, He CMyTHT. DoJsiee cyumecTseHno
3aTpyqHeHHe C MOJyYyeHHeM MAarHHTHOH MJEeHKU.

Jns 3anucu Ha AHCK chIpbe HOCTATh Jerue, MOXeT GOHTh KC-
MoJIb30BaHa cTapasi PeHTreHOBCKas IVIEHKa HJH 1wupokas doro-
nyenka. KauectBo 3anucu 6yner xyxe, 4eM Ha MarHHTHOH IJIEHKe,
HO NpPH H3BECTHOM HaBblKe H NMpPaBHJILHO HACTPOEHHOM ammapiTe
KauecTBO BCe XK€ He YCTYNUT OGblYHOH rpaMMOGOHHON TIAaCTHHKE.

3anuch Ha AHCK, B OTJHYHE OT 3aMHUCH HA MarHUTHYIO IJIEHKY,
MoxeT ObITb JIEKO BOCIPOH3BeJeHa Ha Jio60M rpammodons i
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®JIeKTponpourpeiBaTesie. HekoTOprIM oclioXXHEeHHeM SBJsieTcs He-
©06X0MMOCTb NOCTAaBaTh H YacTO MEHSTb pe3llbl B ammnaparte, HO
HX MOXHO M3rOTaBJHBaTh H caMoMy. I10 CJI0XKHOCTH H3rOTOBJICHAS
annapar AJs 3alHCH Ha AMCK IPUMEPHO PaBHOLEHEH ammnaparty asis
3aUCH HAa MAarHHTHYIO IJIEHKY.

CuenaeM BBIBOJ: €CJIH UMEETCS BO3MOXHOCTb JOCTaTh MATHHT-
HyIO IJIEHKY, CJIeyeT OCTAHOBUTLCS Ha MArHHTHOM CHCTEME, B MpPO-
THBHOM CJIyHae pEKOMEHJyeM JleslaTh annapaT AJs 3allHCH Ha AUCK.

[TOCTPOMKA ITPOCTEMIIUX AIMAPATOB

3apaHee mpefynpexaaeM: B 3TOM pasieie BhH He Hafgere
OIHCAHHUS CJIOXKHBIX BBICOKOKAYECTBEHHBIX 3BYKO3aNHCHIBAIOIIHUX
annapaTtoB. ToMy, KTO TOJIbKO HayHHaeT 3aHMMATbLCH JIOGHTEJb-
CKOHl 3BYKO3aNHCbIO, HX HM3TOTOBJIEHHe He 1O cHiaM. MacrtepcTBo
H ONBIT NPHAYT MO Mepe NpakTHyecKod pa6otel. Ho ¢ yero-ro Ha-
YHHAThL HAJO.'

ITycTs nmepBwift annapat 6yneT He Tak yno0eH, H 3BYK TIPH BOC-
NpOH3BeeHHH OKaXKeTCs HEeCKOJNbKO HCKaXKEHHBIM, C 3THM MOXHO
Ha NepBbIX MOpax NMOMHPHUTHCA. 3aTO BH MOJIYYHTE HEOOGXOIHMYIO
NpaKTHKY.

Huxe onucanel gBa annapata. OfHH H3 HHX OCYLIECTBJSET
3allMCh Ha MAarHUTHYIO IVI2HKY, APYroil — Ha LEeJUIYJOHAHLIE JHC-
KH.

B oTinune oT JMOGHTENBCKON pajgHoannapartypsl, coGupaeMoi
B OCHOBHOM M3 CTaHAAPTHHIX 3aBOJCKHX JeTaJjell, CaMojejbHbie
annapaTtbl 3BYKO3allHCH H3rOTaBJHBAIOTCS 4Yallle BCETO M3 CJydai-
HEBIX, IOADPYYHbIX YaCTeH H MaTepHaJoB, MOCKOJbKY HEOGXOaHMbIe
3aBOJICKME MNeTaflM JOCTaTb B NMpPOAaXe ouyeHb TpyAHO. [Toatomy
HeKoTopble y3Jbl He OyAyT KOHKPeTH3HpOBaHH. DByner maHo Juiub
Hx ofliee ONHCaHHe, Ha3HAYeHHE W NPHMEPHOE YCTPOHCTBO.

Ha ocHoBanHH 3TOro Ka)blff, KTO H3rOTaEJHBaeT 3BYKO3amH-
CbIBAIOLIHA annapar, HOJXeH CaMOCTOATENbHO H0paGoTaTh KOH-
CTPYKIHIO B COOTBETCTBHH C MMEIOHIUMUCS Y HErO BO3MOMKHOCTSIMH.

ATITTAPAT IIJIS1 3ATIMCH HA MATHUTHYIO IIJIEHKY

OcHoBHOe HasHayeHHe anmapaTta — PEYeBHE 3AIHCH C MHKDO-
¢ona. B Buzie onbiTa MOXHO NPOH3BOAHTL Ha HEM 3aIHCH C PajlHO-
NpHEeMHHKA HJIH C PaIHOTPAHCJISIMOHHOM JHHHU. BpeMs samucu—
ABe-TPH MHHYTHI (Takoe K€, KaK y rPaMMIJIaCTHHKH HOpMaJibHO-
ro pasmepa). Annapar COCTOHT M3 CJEIYIOIHX OCHOBHHIX dacTef:

a) JIeH1ONPOTS¥HOTO MeXaHH3Ma;

6) MarHHTHOH roJIOBKM 3amHcH (OHa Ke roJIoOBKa BOCIPOH3-
BeJleHHA) ;
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ng MHKpodoHa ¢ GaTapeeit u TparHchopMaTOpoM;
r) YCHAHTENs BOCIPOH3BeIeHHs.
PaccmotpuM B TaKOM Xe NOpAAKE YCTPOHCTBO KaXKIO# YaRCTR.
CHTOHNPOTAXHHNE MeXaHH3M. 3a OCHOBy Gepercs
OPYXKHHHBIA rpaMMO(OH HJH 3JICKTPHUECKHH NPOUTPLIBATE S

—— T
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Puc, 18. OGumil BUA NEHTOMPOTHIKHOIO MEXaNMIMA:

l—JeBag Kaccera ¢ INIEHKOH; 2—nepeBAMHas GoGoimka; 3—AHCK
OpourpuBaTers; 4 — pOJMK MAaXOBHKa; 5 .— MarHHTHas ~OMOBKa; 6 —
RagpesAmOmMA PUAHK; 7 — CTHpaloUMit MarmiT; 8 — OCh MepewaTHBaR®
WEro MeXaHu3Ma; 9 — cbeMHaf pyuKka JUIfl AepeMOTKH NJIeHKH; 10 —
YronKe 17t KpennieHus maomauku; 11 — MarHuTHas mnaeHka

rpaMMIIacTHHOK (puc. 18), K KOTOpOMy CGOKY NPHCTPaHBAETCs He-
6oubliasi MUIOMIAAKA C KaCCeTOM AAS MarHUTHOH IJEHKH H APYTHMHA
y3JaMH.

Bkparue, annapar paGotaer cienyouium o6pasom.

MaranTHas nJeHKa NpH 3alHCH NePEMATHBAETCS C JIEBOR Kac-
ceTbl ] Ha JepeBAHHYI0 GOOBILIKY 2, 3aKpelIseMyio Ha OCH QHCKa
npourpeiBatesist 3. Ha cBoeM nyTH OHa MpPOXOAMT 4yepe3 HampasJsi-
IOIUA POJIHK 4, MarHUTHYIO TOJIOBKY & M POJIMK MaXoBHKa 6, crja-
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JKHBAIOLUEro MexaHHdecKHe TOJNYKH. EciiM nieHka mpejBapHTeNbHO
He CTepTa, K Hedl NPHKACAIOT BO BPeMsA JBHXKEHHs CHJBHBIA HOCTO-
AHHbA MarsuT 7 H TaKHM O0OpPasOM CTHPAIOT TYT e Mepel] 3ans-
cpio. [To okouwaHuu 3anucy nJieHKa Nepe3apsuKaercs B annapare
no Gojee KOpoTkoMy myTH (pHc. 18) OT ;ucKa mnpoHrpoiBaTeds
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Pac. 19. Bo6unika B 3aMOK ANA KpEMAeHHA ee

npsIMO Ha JeByIO KacceTy. Dra MOCJeNHAs CBSI3aHA YCKopsiouieh
peMeHHO! (MMM IlecTepeHYaTol) mepenauefi ¢ ocbio 8, CHaGXKeH-
HOH cbeMHOH pykosiTbio 9. Ilpu ee moMolii NPOH3BOAHTCS OGPAT-
Hasg nepeMOTKa 3aNHCAHHON IJIEHKH.

Jna Bocnpou3BefeHHs 3aNMHCH IJIeHKa BHOBb IPONYyCKaeTcs IO
TOMY JX€ NYTH MHMO MAarHHTHOH rosioBKU. IIpH 3TOM, KOHEUHO, CTH-
paloulHit MarHuT ynajisercsa. Bo BpeMsi HOpMaJbHOTO X0Aa MJICHKH
BIlepe]l pydKa NepeMOTKH 9 cHuMaeTcs ¢ ocd. Ha mnepBeix mnopax
MOXHO He CTaBUTb MaXOBHKA, 3aMEHUB ero BTOPHIM HalpaBJisfio-
IIUM POJIHKOM, aHaJOTHYHHM NlepBOMY 4.

Oco6eHHOCTBIO TAaKOrO ammaparta siBJAsieTCs TO, YTO CKOPOCTh
IBHXKEHHA NJIEHKH B HeM HeNOoCTOsiHHas. Tak Kak MeXaHH3M IIpo-
HTpBIBaTe sl BpallaeTcs: Bce BpeMs C OXHHAM H TEM e YHCIOM 000-
pPOTOB B €IHHHIYy BPEMEHH, a JuaMeTp PYJOHA IJIeHKH, HaMaThbiBa--
fonieiicss Ha GOOBILIKY, TOCTENEHHO YBeJHYHBAETCs, CKOPOCTb ABH-
JKEHHS TJIeHKH pacTeT K KoHuy 3anucu. OZHaKoO 3TO He CTPALLHO,
MOCKOJIbKY TIpM BOCHPOH3BEIEHHH NPOH30MIET aHAJOTHUHBIH IMpO-
1leCC U MO3TOMY Jt060H y4acTOK MJeHKH OyAeT NPOXOAHTb MUMO-
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MarHuTHOH roJIOBKH IDH BOCIPOH3BEIEHHH C TOR e CKOpPOCIbIO,
C KaKol OH NPOXOIHJ MHMO Hee NpPH 3amuCH. A 3TO TOJIBKO H Tpe-
6yercsl BO H30exkaHHe HCKaxKeHHH TOHAJbLHOCTH 3BydaHHusi. Ilpas-
Jla, B TaKOM annapaTe HeJb3s 3alHCb MOHTHpPoBaTb, Eciau vactb
3aMKCH W3 Hayajla PyJoHa BKJEHTb B KOHell, OHa OyIeT 3By4aTb

I 150

“
a

7

Puc. 20. Jlepasg Kaccera
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TaM HeHopMaJbHO. C 3THM NIpH-
XOIUTCS MHPHTBLCH, €CJH Xe-
JIaTeJIbHO IOJIyYHTb BO3MOXK-
Ho 6oJjtee MpocTOfi anmapar.

ITepexonum K ONHCaAHHIO OT-
JeNbHBIX COCTABHBIX 4YacTel
JIEHTONPOTAXKHOI'O0 MEXaHH3Ma.

Bo6rmka. BoGerinka
(puc. 19). BbITaunHBaeTcst M3
CyXOoro JepeBa IO pa3Mepam,
YKa3aHHbBIM Ha DHCYHKe:. 3aK-
peruisieTcss OHa Ha OCH TIPOHT-
pbIBaTessi NPH MOMOIIH 3aMKa,
BCTaBJIIEMOrO B OTBepCTHS 60-
ObIIKK M mponusa ocH. [lpo-
THWI JeJlaeTcsl HOMXKOBKOH Ha
rnyouny 1 cm. Bo BpeMs 06-
paTHOH NepeMOTKW ILJIEHKM
3aMOK BbIHHMaeTcss U GOObIIL-
Ka cBOOONHO BpallaeTcs Ha
OCH TIPOHTpHIBATEJIS.
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Puc. 21. TTepeMaTHBAOMmMul MeXaHH3M:

1 — pyKoATKa OOpaTHOX NEPeMOTKH ILUIEHKH; 2 — peMeHHas mepenaya; 8 — oc%
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JleBaa kaccerta. Pasmepn JneBofi kacceTbl NpHBeJEHH Ha
puc. 20. LienTpanbHas 4acTb ee, TaK Xe, KaK H GOGHIIIKA, BLITAYH-
BaeTCs U3 JlepeBa M COeIWHSETCS C HHXKHHM JHCKOM, CHeJaHHBIM
U3 3-MHJJHMETPOBOH (haHepbl WM TOHKOro ajioMuHusa. Kaccera
KPEIHUTCH Ha OCH C NMOMOIIbIO TAKOrO JKe 3aMKa, KaK W GoObllika.

Takum o6pasom, KacceTa creM- 1

Has. EcqH HMeeTcd mOCTaTOu- TI-I..‘l’ .

HbIfi 3amac IUIEHKH, MOXKHO 7_T8 Eonolbre
wWeYHu

‘coeslaTh HECKOJIBKO KacceT H i
XpaHHTh Ha HUX IJIEHKY C NpO-
H3BeJIeHHOH 3aIHChIO.

[lepemateiBatomuit  Mexa- ?
HU3M (pHC. 21) COCTOHT U3 OCH
CO CBeMHOH pYyKOATKOH I, me-
peraun 2 M OCH KpeIUIeHHA y””,i‘,’:%g””””
Kaccetel 3. B mocaenneit s Puc. 22, Hanpasaisiomuii pOHK
3aMKa JeJlaeTCsi TakKOoH Xe
HpOMHJ, KaK ¥ B OCH NPOHIPBHIBATessl. YCTPOHCTBO IepeMaThbiBalo-
LIero MeXaHW3Ma MOxeT ObITb H3MEHEHO B COOTBETCTBHH C HMeIo-
IIMMHCA 9acTMH OTJAEJbHBIX MeXaHH3MoB. Hampumep, pemeHHyio
nepefayy MOXKHO 3aMeHHTb llecTepeHuaTod. TpeGyemuiit K03(dH-
IHEHT Iepelayu NpuMepHo paBeH 1 : 3.

Hanpasasomuit poauk HsroraBiuBaercs u3 LIapH-
KONOJUMNHHKA ¢ IIMPDHHON BHellHell o6ofimMbl 7—8 mm (puc. 22).
C o6enx CTODOH MOJIIHITHUKA YCTAHABJHBAITCS GOKOBbIE LIEUKH.
HX MOXKHO BBLITOYHTH (HJIH
aKKypaTHO BbIpe3aTb) H3
JucToBOro mMeraJia. llleuxku
H cpenHsis o006o0fMa CTSTH-
BAaIOTCA MeEXAy COo6OH H
KpensTcsl K IUIOIaJike ai-
napata CKBO3HBIM OOJITOM.

MaxoBHK ¢ poOnH-
KO M. DTOT y3es CJOXEH B
n3rotToBJeHud. [IpumepHbIH
€ro BHJ IIOKa3aH Ha pHc. 23.
3necp moTpebyioTcs TOY-
Hble TOKapHbie H COOPOUHble — GBuwey
paborel. CaM MaXOBHK e-

JAaTeJbHO CchejaTb GoJee :
TSKeJbIM, 3aJHB, Hanpu- 50-60
Mep, cepeiHHy €ro CBHH- Puc. 23. Maxosuk ¢ posmkoM
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moM. Ocb MaxoBHKa Jiyullle BCEero YCTAaHOBHTb Ha IIAPHKONOA-
LIUMHUKAX, KPensiuxcsa oboiMaMu K miomagke. Poruk K ocu Ma-
XOBHKA KpeIHTCS NMPH MOMOLIM IINHJIBKH, Kak ykasblBasloch, AAS
Hagaja paGoOTHl C annapaToM MaXOBHK MOKHO 3aMeHHTb BTODHIM
HaIpaBJISIOMHM DPOJHKOM.

ITpucraBHas naomanka. Hsroranupaercs us 5—
10 mm amoMuHus Hiad B KpaHHeM cJjydae W3 (CyXOH HepeBSHHOH
JIOCKH.

PasMepbl ee BEIOHPAIOTCS B COOTBETCTBHH C pa3MepaMH NPOYHX
H3rOTOBJIEHHHX JeraJieil. PacnoJiokeHHe HX Ha IIoLiajKe IOKa-
3aHo Ha puc. 18. ITpu moMomy ABYX KPOHIITEHHOB IJIONIAJKa Kpe-
mUTCS K TpourpuiBaTtenio. [Ipy MoHTaxe cJiedyeT oODAaTHTb BHH-
MaHHe Ha TO, 4TOObI NJIEHKA Illla BO BCeM anmapaTe Ha OZHOH BbI-
cote, 6e3 mepekoca.

MarugurHasa roJgoBKa. MarHurtHas roJioBka sBJseTes
HauboJiee CJIOXKHOH YacTbiO™ anmaparta. [losTroMmy mjs oGJeryeHHs
paboThl cjefyeT NMOCTapaThbCs NOCTaTb FOTOBYIO LOJIOBKY 3aBOJ-
ckoro uarotoByenusi. HauGosee nopxonsmes sBJseTcs yHHBep-
caJibHasl rOJIOBKA 3aNHCH-BOCIPOM3BENEHHS OT MAarHHTOQOHA THHA
«J1Henps».

Buemuuil BHA TOJIOBKH NOKa3aH Ha pHC. 24.

Pabovas went

(Megras MpoKAaYHI)
-= / Topey
f Yeon paboye-
25 { 20 #pas
L\ s L
2 v )
! 2 3(;9”00
3430p
g )
7 O Z
<
§
onobra 8 cbope
Puc. 24. MarHuTHasi rojioBKa H ee JeTajH:
1 — naagTHHKA cepAeYHHKA: 2 — [IOJCBHHA CePACYHHKa B cOOpe; 3 — Lieuka KaTYIKU:
4 — BeOXHAA CTSXKHAA IMeYKa; D — MINKHAA CTSDKHAs [euka; 6 — CTAXHBE OGOXTH

36



CepreuHuk ee cobupaeTcs U3 OTHEJbHBIX MJIACTHH, HMEIOUIHX
(opMy noaykosabna. Ha kaxayw NOJOBHHY CepIeyHHKa HIET OT
25 1o, 35 Takux mIacTHH (B 3aBUCHMOCTH OT TOJIIIMHBI MaTepHa-
Ja). M3roToBiieHne roioBKU CJeLyeT HauaTh C 3arOTOBKH HEO(XO-
JUMOro KOJIMUEeCTBA IJIAaCTHH. HaujayumuMm MaTepHalioM SBJSIETCS
HEOTOXKKEHHBIH NepMajofi (CIJIaB HHUKEJST M XKeJjie3a) TOJILIHHOIO
0,2—0,3 mm. Tlocae cOOpKH cepleYHHKa OH TOJBepraercss Hanpe-
BaHuo 10 900—1 100° ¢ mocjenyoUM MeIJIeHHbIM OCThIBAHHEM.

I'lepmasioii BecbMa YyBCTBHTEJIEH IIOCJIE OTIKHIa KO BCSIKOTO PO~
na ynapam ¥ uaru6am. OHH 3aMeTHO yXYAIIAIOT MarHUTHbIE CBOH-
CTBa ero. JTO cJeyeT UMETh B BULY IipH paboTe; COOPAaHHEIH, OTO-
HOKEHHBIH CepIeYHHK MOXKHO IIOABEPraTh JIHIIb HEe3HAUHTEJNbHOM
MeXxaHHYecKo#t o6paboTKe.

Ecnu HeoTOXXeHHBIH IlepMaJslofi JOCTaTh HeJb3sl, MOXKHO HC-
TOJIb30BaTh TOTOBLIH MepMaJioeBHIE CEepPAEUYHHK OT KaKoro-au6o
BXOJHOTO TpaHc(hopMaTopa HJIH B KpaiiHeM cilyuae TOHKYIO TpaHc-
tdopmaropHyio cragib. OTneNbHblE NJIACTHHBI BhIPE3aIOTCS HOXKHHU-
IlaMH, NPOKpAILIHBAIOTCS JIAKOM H CKJeNnBaoTcs, o6pa3ys mpa-
BYIO U JIEBYIO NOJIOBHHEI CepleuHHKa. [IoBepXHOCTb HX TLIATeNHHO
3aMUJIMBaeTCs CHayaja MeJKHMM HalWJbHHKOM, a HNOTOM HLIH{Y-
eTcsl HaxpayHodl Oymaroii. OcoGoe BHHMaHHe HaJo 0ODPaTHUTh
Ha TO, 4ToGbl TOPIBI MoJykoJen (puc. 24) mpexncraBasiau coboi
POBHYIO IJIOCKOCTb, 2 BEPXHHH Kpad moJvKoJen OblLT NPSIMbIM, He-
3akpyrieHHeIM. OT KadecTBa o6pabOTKH 3aBHCHT JaJibHefINas pa-
60oTa roJIOBKH.

Ilocnie Toro, kKak obe MOJIOBHHBI CepleYHHKA TOTOBHI, MOXHO
HaYWHAaTbh U3TOTOBJEHHe KaTylIku. Kak BHAHO Ha PHCYHKe, BCS 00-
MOTKa TOJIOBKHM pasjiesieHa Ha JBe PaBHble YacTH, HaMOTaHHkKe
Kaxaas Ha OIHO MoJyKoJbio. I3 TOHKOro, HO MJIOTHOrO KapTOHA
BBIpe3aloTcs s KaXKAo# KaTyIIKy JBe meYKH. Jlajee Ha cpeHIO0
qacTh IOJIYKOJIell HaMaThIBaeTcss OyMarkHasi JIeHTa, Ha Hee HaJleBa-
IOTCSl LIEYKH H BCE 3TO BMECTE IPOKJIEHBAETCS GaKeJHTOBBIM HJIH
ureJsIauyHbIM JakoM, [locse BbIchIXaHHS o6pa3yercsl MJIOTHBIY Kap-
Kac, Ha KOTOpbLIH MOXKeT HaHOCHThCs o6MoTKa. Kaxkmas KaTylika
umeet 500 ButkoB mposojga 0,15 I19. [lanblune HaunHaeTcst c6opka
roJioBKH. [lJisi CTATHBaHHA IOJIYKOJEI U3 MEAH WU JIATYHH H3ro-
TaBJHUBAIOTCS BEPXHSS M HIDKHAS LIEYKH, KOTOPble CKPEIISIOTCS
Mexnay coGoit nByMsi BHHTamu (puc. 24). Mex1y HHMH H CTSTH-
BalOTCA IOJIYKOJIbIIA CepleuHHKa ¢ HaMOTAHHBIMH Ha HHUX KaTyll-
Kamu. IIpH 3ToM OueHb BaXKHO NPABHJIBHO YCTAHOBHTb IepeIHHUH
H 3aJHMH 3a30pbl MeXAy TopuaMmu nojykodaer. [Ipu c6opke B me-
penHuii 3a30p (Tak HaspiBaeMyio pabouyio Iiefb) BCTaBJAETCS
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y3Kasi I0OJIOCKa JIaTYHH WJIH OpoH3bl TOMIIHHOH 20 MHKDPOH, B IpoO-
THBOIIOJIOXKHBIH 3aJHUHA 3a30p — MoJocka GyMaru ToJumHoi 150
—200 mukpoH. IIpu ciaruBaHuW IedyeK HaJO BHHMATEJLHO clle-
IHTb 3a TeM, YTOOb 06e MOJIOCKH He BHICKOUHJIH H3 3a30pOB H 4TO-
6bl paGouyasi mieJb He Gblia mepekolleHa (puc. 25).

B 3akjioueHHe NMPOH3BOJAMTCS Jierkasl 3anujoBka pabouedl mo-
BEpXHOCTH cepJieyHHKa (TOH, KOTOpas CONpHKacaeTcs, b ammapare
¢ maeHKo#). IIpu 3TOM CHUMaercsi BHCTYHNAlOIIast 4acTh JIATYHHOH
NpOKJaJKU B paboueil miesd.

O6e kaTymky 0GMOTKH BKJIOYAIOTCA mocjeroBaTenbHo. [IyTeM
npo6 HAXOMUTCS NPaBHJbHBIN NOPALOK COeAMHEHHs KOHIIOB, KOTJa

NpaBunbras Henpalunbran
yemanobna 3asopa ye/manobna 3a30pa

llﬂﬂzéwzbﬁo ' //eﬂpaﬂwlb//o' W

Fesynupobra nonowenus eonobru Npabuntroe o2ubanue 2anobKi
OMIHOCUMENbHA NNEHKU nnenrod

Puc. 25. PerysiupoBKa MarHHTHOH TOJIOBKH

MarHdrHele M0/ KaTylleK CKJAaJblBalOTCH B cepleyFuke. B mpo-
THBHOM CJIy4ae roJioBKa He GyleT HH 3aNlHChIBAaTh, HH BOCIPOM3-
BOJHTE.

Ha nuomazke rosoBKa KpemuTcsi LEHTPaJbHBIM BHHTOM, IpO-
XOJSAILHM Yepe3 IIeHTPOBbIE OTBEPCTHS B Illedkax. Peryiupys noa-
KJaanku (puc. 25), K06HBAIOTCS TOTO, YTOOHI IJIEHKA 3aKpbiBaja
MIOYTH BCIO paboYyIoO 11esIb TOJOBKH M KPal NJIEHKH GbL IepreH -
KyJspeH Led. BaxHO TakXe yCTaHOBHTb NpPaBUJBHBIA YroJ CrH-
6anus rosoBku mieHkod. OH paseH mpumepuo 170°. PaGouas
Hiesb JOJXKHA NPUXOAUTHCS Ha CepeNUuHy yryia orHOaHus.

IllepoxoBatast paGouasi MOBePXHOCTh MAaTHHTHOH IJIEHKH IpH-
mIM(OBBEIBAET NPH CBOEM IBHXKEHHH CepIEeYHHK roJIoBKH. MHorpa
IpH 3TOM HabJIofaeTCs OChITaHHE MAarHHTHOTO NOpOIIKa C IJIeH-
KH, YTO MOXKeT NIPHBECTH K 3aCOpPeHHI0 paGoyell Ieau. DTO roBo-
PHT 0 HeZOOpOKauecTBEHHOCTH camoii mueHkH. OT paGoTH C He
clIeyeT BO3AepXkKaThCs.
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HoBas romoeBka MOXeT OKa3aThCsl CHJIBHO HaMarHHYeHHOH H3-
3a NPHKOCHOBEHHsI K Hell PasjJHYHOro MeTaioo6pabaThiBaioIero
HHCTpyMeHTa. [loatoMy mepen HauasoM paGoThl ee ClemyeT pas-
MarHuTHTb.

Tlpomie Bcero aTo mOCTHraercsi BKJIIOYeHHEM TOJIOBKH IO CXeMe
nokasaHHO# Ha puc. 26. Buauaje mepeMeHHble CONPTHBJIEHHA

AN g0
@ ~6:78
A\ —o

Puc. 25 CxeMa pa3MarHHYMBAHHSI MarHMTHOH TOJICBKH:
R1 = 1000 oM; Rz = 10000 om; Rs = 30 om

BHIBOJATCH, IIPH 3TOM 4epe3 0OMOTKY FOJIOBKH IPOTEKaeT HauboJIb-
Ml nepeMeHHBbIH TOK. Jlajlee mocTemeHHO BBOJAAT CONPOTHBJIEHHE
R1, 3aTteMm conportuBieHne Rz. [locse 3Toro ToK B LeNH CTaHOBHTCSH
MPaKTHYECKH DaBHBIM HYJIO H ToJjioBKa oTKjodaercd. Comporus-
JIeHHs B IPHBENEHHOI CXeMe MOXKHO B3fThb Jio6oro tuna. [lepe-
MeHHOe HanpsixKeHHe 6—7 6 noJydaercst OT NMOHUXKAIOIIEro TpaHc-
¢opmaTopa, BKJIIOYAEMOTrO B CeTh NepEMEHHOI'O TOKa.

Tak kak MarHuTHasi roJIOBKa O4eHb YYBCTBHUTEJbHA K BHELIIHNM
[OJISIM, «HABOJKHU» Ha Hee C pAas3JIMYHBIX 3JEKTPONpHOOpPOB H B
MepByl0 odepellb C GJH3KO PaCHOJOKEHHOrO MOTOpa 3JEeKTPONpo-
HUTphIBaTeNsl CO3LANYT IPH IPOCHYUIHMBAHUU CHUJBHBIA «(OH» Ie-
peMeHHOro Toka. Bo u3bexkaHue 3TOro roJioBKYy HaAO TIIAaTeNLHO
3a39KpaHUPOBaThb. DKpaH Jyyllle BCEro H3rOTOBHTb M3 IepMaJsios.
Ecau ero Her, 6epercs 1,5—2-MUIIHUMETPOBas JIUCTOBAS CTaJb.

®opma 3KpaHa nokasaHa Ha puc. 27. Kak BuaHO, 3TO IHIUHID,
obpesaHHbIil ¢ ogHOH cTopoHbl. Kpas skpaHa mponausaiorcs. Kpe-
MUTCSA 3KpaH K IJoulajke AByMsl BHHTaMu. [Ipu ycraHoBKe cie-
IyeT CJequTb 3a TeM, 4TOoObl MarHMTHas IJIEHKa NPH CBOEM JBH-
JKEHHH He 3ajJeBaja 3a Kpag 3KpaHa.
CHH3y TIOJi TOJIOBKY IOJKJaAblBaeTcs
KpyrJas KejesHas IIJIaCTHHKA TOro XKe
JuaMeTpa, 4To u 3KpaH. Takum ob6pasom
roJloBKa OKa3bIBAETCS  H30JIMPOBAHHOH
OT JIeACTBUSI BHEIIIHHX MAarHMTHBIX MOJEH
CO BCeX CTOpPOH, He cuuras To#, rie K
HeHd IOAXOAUT IJIeHKa. BuiBombl or ro-
JIOBKH COEIHHSIOTCSI C TOHKHM 3KpPaHHDO-

Puc. 27. dkpan na
BaHHBIM [BYXMPOBOXHBIM KabeseM (Tak MATHHTHYIO IPOJ,OBKY
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Has3blBaeMbIM MHKDPO(OHHBIM KabesieM), KOTODHIH uepe3 OTBepCcTHe
B 5KpaHe M IUIONIAJKE BBIBOAWTCS BHHM3 M YXOAUT K YCHJIHTEJIO.
OkpaH kabejst coeguHsieTcsl ¢ 3emJell. Ecjau HeT cClenHaJbHOrO
MUKpPO()OHHOrO Kabessl, er0 MOXHO 3aMEHHUTb, CBHB JBa MSTKHX
[pOBOJA BMECTE H HaJeB Ha HUX SKPAHHPYIOIHH MeTaJHIeCKHH
utaHr (Tak Ha3bIBaeMbld «3KPaHHBIH UYJIOK»).
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Puc. 28. Duexkrtpuueckas cxeMa 3alHCH

MuxpodoHn Gartapesd, rpaHchopmaTtop. B onu-
CblBa€MOM ammnapaTe BbIOpaH TOCTOSHHOTOYHBLIH pEXHM 3aIHCH,
Kak 6oJiee NPOCTON [Jis MEPBLIX ONBITOB.

DiieKTpUUecKasi cXxeMa 3allHCH IOKa3aHa Ha pHuc. 28.

OG6uiee BKJIIOUEHHE OCyIIecTBJseTcss TymOaepoM Bx. Ilpu atom
TOK OoT Garapesr 5 mpoxoquT yepe3 yrosbHell Mukpodon M u nep-
BHYHYIO OGMOTKY MOBBIlIaicIero TpaHcdopmartopa. Tok Bo BTG-
pHUHOl 1enu TpaHchopMartopa NPOXOAHT depe3 koHAeHncatop C u
06MOTKY MarHATHO# roJioBkd. Ta xe Gatapes b {cnyXKHuT JJjsa  HoO-
a4l TOKAa NOAMATrHHYHBAHHS dYepe3 OrPDAHHUMTENLHOE CONPOTHB-
JeHHe Ry, NMepeMeHHOEe CONPOTHBJEeHHEe Re, Apocceb H OOMOT-
Ky MarHUTHOH TI'OJIOBKH.

Jlawubie cXxeMbl. MUKPOGOH — YrOJbHBIH OT TeJedOouHO-
ro anmapaTa Jo6oro Tuma. batapest MOKeT BBIOHPATbCS TaKKe
Mo6oro THNa: cyxasl, BOJIOHANHBHAs, aKKyMmyaaropHad. IIpome
BCEero IPUMeHHTh GaTapeifiku OT KapMmaHHoro ¢ouaps. Eciu mu-
KpO(OH B3AT OT TeJie(pOHHOTO ammapara MeCTHOTO MUTaBus (Takue
TeneOHH TVIAaBHBIM 06Gpa3oM pacHpOCTpaHeHbl B CeJIbCKHUX paio-
HaX), HYXHO BKJIOYaTh OAHY Oarapeifiky (Hanmpsikenue 4-—5
BOJIBT) ; €CJIH B3SIT MHKPO(OH OT anmapara IeHTPaJbHOTO MUTaHUS
(roponckoro Tuma) — JABe-TpH GaTapedKH, COeHHEHHBle MOCJEN0-
BaTesibHO. lepeMenHoe compoTuBieHHe R:=2 000 ox XesaresbHO
nposoJiouroro tuna. Kounencarop C=0,5 mxg, ¢ 6ymakHOi u30-
asimuedt. OrpanuunTespHoe conpoTuBieHne Ri=2 000 om moboro
THIA.
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Tpanchopmarop — no croeMy ycTpoHCTBY —siBisieTcsl  OGBiU-
HBIM TpaHC(hopMaTOpoM Hu3KOH yactoTel. KoaduuueHT tpancdop-
Manuu | :2. BxkaioyaeTcsi Ha MOBBbIIEHHEe B CTOPOHY MardTHOMN
rososku. Cobupaercs Ha xeqese [lI-18, mupuna makera 20 mm.
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Puc.29. CxeMa mpenBapuTeJIbHOrO YCHJMTEJNs BOCHPOHU3BENEHHT

I o6motka — 500 BuTKOB mposoga 0,25 I13; II o6morka — 1 000
BuTKOB mposoza 0,18—0,2 T13. '

Opoccenn Cobupaerca Ha xenese II-18, wmpuna na-
xera 20 mm. Uucno Butkos — 1 600, mpoeoxa 0,21 T1D.

Ycuaurenr BoOCHpOU3BeAeHHS B KOHCTPYKIHIO
ammapaTta BXOJHT JIMIIb NpeJBapHUTeNbHbI YCUIUTENb, YCUIUBALO-
L(HH HACTOJBKO, YTOGEI MOXKHO GBIJIO 3aTeM BOCIOJIb30BATLCSA Ka-
KHM-THO0 YCHJIHTEJEeM OT 3JeKTPONpPOHIPHBATENs HJIW HH3KOUYa-
CTOTHOH uyacTbio pamuonpueMunka. CaM e DOpeIBapUTENbHBIHA
YCHJTHTENb NO3BOJISIET OCYIIEeCTBJSATh TOJbKO HErpoOMKoe MpOcCay-
HIMBaHHe 3aMUCH HA BBICOKOOMHBIE Tene(oHHbIE TPYOKH.

CxeMma ycuauTeJIs U ee NaHHHe NpHBeleHBbl Ha puc. 29. Bee ne-
Tau Ajs cOopKu GepyTcs roroBeiMu. IIpu HacTpolfike amnmapara,
nondupasi Benuunsl Rk u Ck, moGuBaioTcst Hauaydllero Tem6pa
3ByYaHHUS.

[TuTanue yCUIHTENS] MOXKET MPOU3BOJLHTBCS OT JIIOOOTO BBIIPS-
MHUTEJISI C XOPOIINM CriaxkuBaouMm Quiastpom. as ociabienus
douna mapajsesbHO Hakajly JaMobl 1-ff cTymeHH BKJIOYaeTcs IO-
reanpoMerp 100—300 oM, MOA3YHOK KOTOPOTO COEIUHSIETCS € 3eM-
geit, Haupbropmefimee moJiox2HHe MOJ3yHKA DOAOUPAOT Ha
CJIyX IPH BOCHPOM3BEeJCHHH.
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KoHcTpyKkTHBHOE O(OpPMIICHHE YCHJIUTENS MOXKeT ObITb pasiHd-
HBIM., MOXHO, HanpHMep, BeCb MOHTAX DPaclOJOXHTb Ha MIacCH,
pasziejieHHOM Ha TpH yacTd (puc. 30). B nepsoii cMoHTHpOBaHa 3a-
HHCHIBaIOIlasi YacThb ammnapara, BO BTOPOH — YCHJHTENb BOCIpPO-
H3BeJIeHUS, B TPETbell —— BHINPSMHTEb.

(T T

-—
yrummeﬂb Brinpamumens

Bocrpousbederus
10
Crema sanutu
Puc. 30. ITpuMepHOe pacIOJIOXKEHHE HeTalell SJNEKTPHUECKOR CXeMbi:
1 — rdesga JAsi BKJIOYEHHS] MAarHHTHOH TOJIOBKH; 2 — pEryJasTop TOKa MOR-
Mar#HuuBaHusa; 3 — BHIKMoOUYaTeab Garapew; 4 — GaTapes: 5 — Apocceda:;
6 — Tpchd:opMaTop HH3KOH 4acTOTHl; 7 — CHJIOBOH TpaHchopMaTop® 8 — 3JeKT -
POJIHTHYECKHEe KOHAeHcaTopnl; 9 — roJoBHble TenedoHb; 10 — MukpoTesedOH-
Hasi TpyGka; 11 — pamuonamnbl

DKpaHUPOBAHHBII NPOBOJ, HAYIIUHA OT FOJNIOBKU C JIEHTONPOTAX-
HOro MexaHu3Ma, 3akaHuuBaeTcsi BUIKOH. [1pu nomoliu ee rosoBka
NOJCOeIMHSAETCS K 3aNnUCBIBAaIONledl M BOCIPOHU3BOAMAIIEH cXxeMaM
anmapara.

Tak Kak npH 3alHCH BaxKHO He H3MEHSTb MOJSPHOCTH BKJIOYe-
HHS TOJIOBKM, BHJIKY M THe3Ja HeOOXOIHMO IpPOMapKHPOBATb (Ha-
npuMep, OKOJIO OJHOTO THE3/la W COOTBETCTBEHHO Ha BHJIKE OKOJIO
ONTHOH H3 HOXeK MOCTaBHTb KPACKOH TOUKY).

PABOTA C AIIITAPATOM

B msroroBjeHHOM amnmapaTte Npexje BCero CJAeAyeT 3apsiauTh
B JIGHTOTIPOTSIKHbIH ME€XaHH3M IJIEHKY H NMOCMOTPeTb, NPABHJLHO
JH OHa JIBMKETCS MHMO TOJIOBKH. O6paTuTe BHEMaHHE, YTOGHI CBO-
efi MaToBoi (paGouell CTOpOHOH) NJeHKa Gblia o6pameHa K TOJIOB-

42



xe. Ilpy ToM pacnosioKeHHH roJIOBKH, KAaKO€ NPHHATO B ammnapare,
HOBYIO IUIEHKY AJIsi 5TOrO IIPHAETCS NePeBEpPHYTh.

Y6enuBUIHCh B MCIPABHOCTH JIEHTONPOTSIKHOIO MEXaHH3Ma,
HepexofAaT K 3alUChIBalOUIed yacTH amnapara. B rHesna, mpejHa-
3HaAYeHHBIe JUIS BKJIIOYEHHS IOJIOBKH, MOJCOETHHSIOT Tee(oHHbIEe
TpyOku. Briiouns TymGaepoM MukpodoHHy0 6aTapeio, Hamo y6e-
HUTBCA B TOM, YTO B TPyOKaX NPOCJYIIHBAaEeTCs PasroBop mepel
MHKPO(OHOM. ’

IIpoBepka ycu/HTeNsT BOCHPOH3BEAEHHS] TPOH3BOJHTCS TaKKe
nyreM IpOCJYUHBaHHSI ero pa6oTel. IIpHKOCHOBeHHe HaJjiblieB K
BXONHBIM THE3/laM JOJIKHO BBI3BaTb MOSIBJEHHe B TeJe(DOHHBIX
Tpy6Kax XapaKTepHOro IeNYKa H TyAeHHS.

[Tocne Toro, kak NpoBepKa ammapaTa HO 4acTsSM 3aKOHYEHA,
MOXKHO HayaTh 3anuch. BK/rouaeTcsi JIeHTONPOTSIKHBIA MeXaHH3M.
K nneHke misi CTHpaHHs NOMHOCHTCS IOCTOSIHHBIA MaruuT. Hamo
3aMeTHTb ero IoJitoca ¢ TeM, YToOH B JajbHeHllleM TIpH pabdore
BCETJa MPHUIEPKHUBATBHCS OJHOTO MEPBOHAYAJBHO BBIOPAHHOTO Ha-
IpaBJIeHUs] CTHPAIOLIEr0 MarHUTHOTO IIOJIS.

Perysarop Toka mogMarHHYMBaHUSI CTABSIT B CPEAHee IOJIOXKe-
Hue. HeTko npousHocs mepes MUKPO(DOHOM OTHENbHEIE icjioBa  (Ha-
npuMep, nudphl), MPOH3BOAUM 3anuch, 3aKOHUHMB ee, NepeMaThl-
BaeM IJIEHKY, [IPOBOJ] C BHJIKOH OT T'OJIOBKH MEPEKJoYaeM Ha BXOJL,
YCHJIMTEJIS BOCIIPOH3BENEHH W MpPOCHAYyIIMBaeM 3amucbh. Ecau xe-
JIaTeJIbHO MOJYYHTH T'POMKOTOBOpSIIee BOCIPOHU3BEIEHHE, MOMKHO
BLIXOJHbIE THE3/la YCHJHTENsS COEIWHHTb C THe3LaMH <«ajanrep»
pagHONpHEMHHKA.

Ecnu 3amich He mojlydyWsiach WJAH OYeHb HCKaXkeHa, ee Halo
NOBTOPHTH HPH JPYTHX MOJIOXKEHHSIX DPeryJsTopa MOAMarH{4uBa-
Hus. Eciv ¥ 3T0 He momoraeTt, Halo MOMEHSITh MeCTaMH IIPOBOJA,
unyue K 6atapee ¢ TeM, 4TOObl H3MEHHTh HalpaBJeHHE TOKA MOX-
marHuudBaHus. [Ipy BceX MOBTOPHBIX 3aMHCSX CTHPAHHE MOCTOSH-
HBIM MarHMTOM NOBTOpsieTcs. Ecniu oGHapyXKuBaercs, YTO OHO He-
MOJIHO M IPOCJYLIMBAeTCs crapasl 3alHCh, 3TO CBHAETEJbCTBYET
O TOM, UTO MAarHUT HEJAOCTATOYHO CHJIbHBIH H €ro Hafo 3dMEHHTh.
BriGpaHHasl MOJISIPHOCTh TOJKJIOUEHHs 6aTaper H NOJOXKeHHe pe-
rynsaToOpa TOKA IOAMAarHHYHBAHHUS OCTaBJSAIOTCH 0Oe3 H3MeHeHHS
nisg OyAyLIMX 3amuce.

MoxxeTr oxa3aTbCfl, YTO SKpAaH Ha MarHHTHOH TroJIOBKe feficT-
ByeT c1a6o0, MJIOXO 3aliulilas ee OT BHeIUHHX moJsied. Torma mpu
BOCIPOHM3BEleHHH OyJeT CHJIbHO MPOCIYLIHBATLCA «(OH» mepeMeH-
HOTO TOKa.

Ero MOXHO 3HaUHTeJbHO OCAAaGHTh IPOCTHIM crmocoboM, HC-
HOJb30BAaB TaK HashBaeMHH «aHTH(OHHLIH BHTOK». DTOT BHTOK
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AuameTpoM 3—4 cm, CHENaHHBIA W3 H30JIHPOBAHHOI'O MOHTAXKHOrO
NPOBOJA, BKIIOYAETCS MOC/e0BaTeNbHO B OAMH H3 IPOBOI0B, HAY-
IHX OT MarHuTHO# rosoBku (puc. 31). Bo BpeMs BocmpoHusBene-
HHs HaJo HaATH Takoe IOJIOXKeHHe aHTH(OHHOIO BHTKA, NMPH KO-
- TOPOM HAaBOJKH Ha Hero H Ha roJIOBKY B3aHMHO KOMIIEHCHUPYIOT
Apyr mpyra.

Gunm gna npennenus

Puc. 31. AHTHGOHHHA BHTOK M €ro BKJIIOYEHHE

HacTpofika BHTKa NPOH3BOJMTCA Ha ciyX. B syumem mosoxce-
HHH €ro CliefyeT 3aKPENHUTD.

BaxkHoe 3HaueHHe JJisi paGOTH HMeeT MPaBHJBHBIA BHIGOD MO-
AyJNSLUH IUIEHKH, T. €. CTeNeHH ee HaMarHHYEHHOCTH MarHUTHBIM
noJjieM 3BYKOBOH 4acTOTH. B JaHHOM ammapaTe 3TO 3aBHCHT OT TO-
ro, HaCKOJIbKO 'POMKO Mbl TOBODHM B MHKPO(QOH M Kak OJH3KO OT
cebsa ero mepxuM. [Ipu cnaboit MomyJsauun OynyT OTHOCHTEJIBHO
CHJIbHEE TPOCJAYLIHBATBCS PasJiHUHble IIYyMbl H MOMEXH, COPOBOXK-
Nalolle 3almuCh; MPH CJAHLIKGM CHJIBHOH MOALYJSLHH BO3HHKIYT
HCKax<eHHs 3ByKa. B Gosiee coBeplIeHHbIX aNflapaTax UMeeTCs cle-
UHAJbHBIA PUOOD — H3MepHTeJb MOJYJALHH, KOTOPHH IOMOraeT
NPAaBHIbHO yCTAHABJWBATH PeXMM HaMarHMuMBaHHs MieHKH. [Ipu
€ro OTCYTCTBHH NMPUXOJHUTCS MOACHPATb PeXUM 3alHCH NpPAaKTHYe-
CKH, JIJs1 4ero, HauyaB 3amych cyeTa nuQp, NOCTENEeHHO MOBLIIAIOT
roJioC U YMEHbLIAIOT paccTosiiue 10 MHKpodoHa. las Toro, 4To0H
noToM GBIJIO Jerdye paso6paThCsi, MOXKHO B MHKPOGOH O0DBABIATH
YCJIOBHS 3amucH (HampuMep, «paccTosHue 1o MEKpogoHa 0,5 m, ro-
BOPIO THXHUM roJiocom»). ITocse mpocaymnBaHusi BbIOHPAIOT pe-
KHM.8alHCH, TIPH KOTOPOM HCKAajKEHHs ellle He OUYeHb 3aMETHHI.
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ATHIAPAT JJId 3AITMCH HA JHCK

BosbliHHCTBO 1MON0GHBIX anmapaTtoB TpeOyeT IJisi CBOETro H3-
FOTOBJIEHHS TOYHBIX TOKApHBIX paGoT, MO3TOMY JIIOGUTENIO TPUXO0-
IOMTCS BHOHpaTh NMPOCTEHIIYI0 CHCTeMy amniapara, MO3BOJISIIOLYIO
10 BO3MOXXHOCTH OOOHTHCH 6e3 TOKApHOI'O CTaHKA.

Puc. 32. Tlpocrefiuii anmapar AJs SanHCH Ha JUCK:

1 — nnanmafi6a; 2 — rpammodorHas miacTMEKa; 3 — meLTyNROHA-
HHA IpcK; 4 — npHKHMHAA rafixa; 5 — pexopaep; 6 — eexy-
las OprCTaska; 7 — nepeMbiyka; 8 — MNOBOPOTHHIA pHuar

HamnGoJiee CIOXKHBIM B anmaparte siBJSETCs OOBIYHO CMeIIalo-
OIUA MeXaHu3M, NepeBUTalONIMA peKkoplep C KaXKIbiM 000poTOM
JHCKa B HamlpaBJIEHHH €ro pajuyca Ha BIIOJIHe OlpezesieHHoe pae-
CTOsIHHE, HAa3bIBaeMOe LIaroM 3amUCH.

B onucriBaeMoM anmapaTe Takod MexaHu3M (haKTHUECKH OfT-

cyTcTByeT. TouHee, €ro poJib BLINOJHSET MpocTass rpaMModoHHas
nnactuHka., Tak Kak 3ByKOBasi KaHaBKa HaHeCeHa Ha ee IOBEpX-
HOCTH Kak pas TakK, KakK HaM Hallo IIPH 3allUCH Ha JIHCK, T. e. CllHpa-
JIeo6pa3Ho, C NOCTOSIHHBIM IIaroM CMeIeHHs, BO3HHKJAa MBICHb
HCIONIb30BATh TPAMMIIIACTHHKY B KauecTBe IPHCIOCOGJIEHHS,
«CMeIIAIoIIEero» peKopaep Bo BpeMs 3anmucH. IIpuHnun pa6oTel an-
nmapara IokasaH Ha pHC. 32.
- Ha Bpamaromyrocss niaHmaiify 1 xnafercs rpamMododHas
MJIAacTHHKA 2 M TOBepX ee LeJJyJOoHIHBIH auck 3. [Ipy nomomn
IIHPOKOH raiiki 4 AHCK IpHXKHUMaeTcsd B LEHTPe IJIaHWAHOHE K
rpaMmiacTHHKe. Pexkopliep 5 coeiuHeH ¢ Befylle#d NPHUCTaBKOH 6
IpH TIOMOIIIY KeCTKOH MepeMBIUKU 7, KOTOpasi B CBOIO oyepelb 3a-
KpemJieHa Ha IOBOPOTHOM pblyare 8.

Benymas mpucraBka HMeeT HIJIOAepxkaTeslb, B KOTODOM Kpe-
nutcs o6bIYHasi rpaMMO(OHHAsl HIIa, BXOJAlasl B KAHABKY TPaMM-
nnactiHkH. C KaXIbpM 060pPOTOM IUIaHIIAHGH Bedyliasi NPHCTAB-
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KA CMemaeTcs K LEeHTPY Ha pacCTOsHHe, PABHOE L1ary 3amucH
rpaMmnnacTuHky. [IpH 3TOM OHa CMelaeT Ha TAaKOE Ke PaccTos-
HUE COeJHHEeHHHH C Helo pekopAep. B urore Ha MOBEPXHOCTH LEJ-
JAYJIOUAHOrO JHMCKa oOpasyercsl CNHpajibHas 3BYKOBas KaHaBKa.

TlockoJbKy HCIOJb3yeMasi TPaMMIIACTHHKA HaBepHsKa COMSP-
XKHT 3amHCh, HIJIa BeAylleHd NPHCTABKH, KpOMe IIOCTOSIHHOTO paB-
HOMEPHOrO CMEIeHHs] K LeHTPY, OyJeT coBepilaTb AONOJHHTEIb-
HBble KoJeOaTesIbHble JBUXKEHHs] B COOTBETCTBHH C U3BHJHHAMH 3BY-
KOBBIX KaHAaBOK Ha IJIacTHHKe. Ba)kHO, 4TOGBl 3TH KOsleOaHHs He
nepenajuch pes3lly peKoplepa, HHaue Ha JUCKe MOJYYHTCs IHepesa-
NHCh TPaMMIIACTHHKH. JlOCTHraercs 3TO NpHAAHHEM BCeH KOHCT-
PYKUHMH JIOCTaTOYHOTO BeCa M YIPYroCTbiO 3aKpeIUIeHHs AKOPS B
peKopJepe U UIJbl B BeqylleH TPHCTaBKe.

HepocraTtox momoGHoro ammapata — MaJjioe BPEMSI  3aIuCH,
MOCKOJIBKY Pa3Mephbl LeJTyJIOHJHOTO JHCKA OrpaHHYeHbl pasMepa-
MH IEHTPAJbHOH YaCTH TrpaMMIUIaCTHHKH (TaM, rlle Ha HeH HeT
3BYKOBEIX KaHABOK). DTO, OJHAKO, OKYIAeTcsl, KaK yKe TOBODH-
JIOCh, €ro MPOCTOTOH H JHOCTYMHOCTBIO B H3TOTOBJICHHH.

[TepexoauM K OmMHCaHHIO OTHENBbHHX Y3JIOB M JeTajeil amma-
para.

Bu6op rpamMModoHHOR mnaacTuHKH Benywas
rpaMMoOoHHAsl TJACTHHKA [NOJXKHa ObITh HOBOH, 6Ge3 MexaHuue-
ckux gedekroB. Ecnu xematenbHO yBEJHUHTh BpeMsl 3alWCH, Ha-
IO B3SITh MJIACTHHKY GoJiplnoro pasmepa («[uraut»). Ocoboe BHH-
MaHue npu oT6Gope CienyeT oOpaTHTb Ha TO, YTOOBI IJIaCTHHKA
HMeJia He3HAUMTEJLHEIH SKCIEeHTPHCHTET LIEHTPaJbHOIO OTBEPCTHS.
ATo JIerko NMPOBEpHTh, BOCIPOU3BOAs IJACTHHKY Ha rpaMModoHe
HJIH 3JieKTporpourpeiBartene. [Ipy 3ToM He JOXKHBI GRHITH 3aMETHH
Ha rJ1a3 KoJieOaHHs MeMGpaHbl (MM afanTepa) U3 CTOPOHBI B CTO-
pOHy.

[lnacTuHKa JOJKHA MMETh POBHYIO MOBEPXHOCTh. BHIFHYTOCTH
HJIH BOTHYTOCTb €e BCJIeJCTBHE KOPOOJIeHUs H2J(ONyCTHMBIL.

[IpuBon naaHwa#6u Bo BpameHue. [Ipu 3anucu
TpebyeTcsi PacXofoBaTh GOJBUIYIO MOIIHOCTh Ha BpAallleHHE JIHCKA,
YeM IPH BOCIPOH3BEJeHHH, TaK KaK IPH 3TOM BO3HHKAIOT 3HayH-
TeJIbHbIe TOPMO3SIIHE YCHIHSI MEXAY Pe3LOM H 3BYKOHOCHTENEM.
Tloaromy rpamModOHHBIE IPYKUHHBIE TIPHBOALL JJISL 3aMIHCH HCAPH-
roaunl. Cieyer MpUMeEHSITh NMPHUBOL OT 3JIEKTPOMOTOpa  MOIIl-
BocTeio 50—60 6r. Ecim ymactess mocraTh chnemuajibHBIA Trpam-
Mo oHHBIH MOTOp, Henamoiuit 78 o60poTOB B MHHYTY, TO IJaH-
mai6y 3aKpemasioT HeMOCPeACTBEHHO HAa ocH MoTopa. IIpu Gosee
GLICTPOXOAHBIX MOTOpaX COeJMHEHHe HajJ0 MPOHU3BECTH yepe3 pe-
LYKTOp HJIH COOTBETCTBYIOLLYIO peMeHHYIO mepenauy.
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Pekopnep. Tak kak pekopmep Bo MHOrOM He OTJIHYaeTcH
N0 CBOEMY YCTPOHCTBY OT ajanTtepa, BO3HMKAeT BONPOC, HeNb3s
JIH OGLIYHBIH 3IEKTPOMAaTHHTHBIA ajanTep HCNOJbL30BaTh s 3a-
MHCH? JTO, €CTECTBEHHO, CHJIbHO OGJIErYHJO OB H3TOTOBJIEHHE al-
napara. K coxalieHHio, ecliu He ieJ1aTh HHKaKHX NEepefieloK, Kaue-

)

M K enesgam, aganmep”
aguonpuemHuKa

fl

*ull

Puc. 33 Cxema BKJIOYEHHSI YroJ-HOPO
MEKpodoHa

CTBO 3aNHUCH afantepoM OyleT HeBHICOKHM. TpeGyeMule mepenenxu
He CTOJIb YK CJIOXKHBI H CBOJSITCA B OCHOBHOM K CJEAYIOUIEMY:

I. B apantepe Hago MOCTaBHUTh GoJiee CHIABHEIA IOCTOSTHHLIR
MAarHur.

2. lemnepoBKy sIKOpsl, KOTOpPasi ¥ aJanTepoB CJIMIIKOM «Msir-
Ka», Hallo cAejarb GoJiee YNpyrod, OTperyJHpoOBaB ee COOTBETCT-
BYIOLIHM 00pa30M U TpPH HEOOXOAMMOCTH CMEHHB DE3HHY JeMmdc-
pa Ha 6oJiee TBEpAYIO.

3. Ecam katymka asanrepa HaMOTaHa OYeHb TOHKOH MPOBOJIO-
KOH, OHa IIpH 3alMCH MoxeT croperb. IlosTomy ee cienyeT nepe-
MoTath nposogom 0,1—0,15 (mo 3amosiHeHwHs).

Ilpu c6opke HAIO CIETUTh 32 T€M, YTOOH SIKOPb 3aHHMAJl CHUM-
METpHYHOE MOJIOXKEHHe B 3a30pe MeXAY MOJIOCHBIMH HaKOHEYHH-
KaMH W He KacaJjics uX. [IpH OTK/IOHEHHH SIKOpSI B TY WJIH IPYryto
CTOPOHY OT HeATpaJH PyKa HOJIKHA OILYLIaTh OJHHAKOBOE COMpO-
THUBJIEHHE JeMIdepa.

Ycunurens 3anHCH JOJXKEH Pa3BHBATh MOIHOCTh IOPSiAKa
3—>5 ar. Ilo cBoeil cxeMe OH He OTJHYAETCS1 OT U3BECTHBIX THIO-
BBIX CXeM. MOXKHO HCHOJB30BaTh TaKXKe YCHIHTEJIBHYIO 4YacTh B
panuonpueMHHKe. Pekopliep IpH 3TOM BKJIIOYAaeTCs Ha MECTO 3BY-
KOBOM KaTYLIKH I'POMKOTOBOPHTEJNsI (€C/H, KOHEYHO, HX COHpPOTHB-
JieHus1 G6Ju3KA Ho BejuuuHe). IIpu 3TOM MOXKHO BeCTH 3alHCh pa-
Juomnepenay WM Nepe3alHCh IPaMMILIACTHHOK, BOCIPOH3BOJHMbIX
aJnanTepoM, BKJIIOYEHHBIM B THe3fa paJHONpHEMHHKa «aJamnrep>.
3anuch ¢ MEKpo(OHA MOXKET OCYIIECTBJAATBCS JIMLIb MPH YIOJbHOM
muKpodoHe, JaioleM AOCTaTOYHOE MOoJe3Hoe Hampsikenne. Cxema
BKJIIOYEHHSI YrOJIbHOrO MHKpogoHa B pafHONPHEMHHK IOKa3aHa
Ha pHc. 33.

Bojiee KauecTBeHHbI# JHHAMHYECKHH MHKpDO(OH pa3BHBaer
BecbMa Majioe HanpsikeHHe, [To3TOMy NpH 3amHCH C HEro HYXHO
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NPHMENHSTh CHenHaibHEl (06bI9HO 3-CTYNEHHBIH) yCHIATENH C
GOJIbILIUM. YCUJIEHHEM.

IAs yAydlleHHsl pexHMa 3allHCH DEKOMEHIYETCs] peKkopiaep.
BKJIIOUATh Yepe3 KOPPEKTHpYIoILylo sueliky (pHc. 34). BeaunuuHh.
eMKOCTH H CONPOTHBJIEHHs, BXOAsLIHe B 3Ty fAYeiKy, Halo mojo-.

Pergpgep

Bbixog
yeunumens

O—
Puc. 34. CxeMa BKJIOYeHHs1 peKopiepa

6paTh MpaKTHYeCKH (OHM 3aBHCAT OT JaHHBIX PEKOpaepa), OpHeH-
THPYSICh NPH 3TOM Ha BO3MOXHOCTb IIOJy4yeHHs GoJjiee FDOMKOH #
HEHCKAXKeHHOH 3allHCH.

Pesun AJsS 3anNHCH JIyymuMu Iis 3a0HCH Ha LeJTy-
JOUIHBbIX JUCKaX ABJAOTCS candHpoBble pe3libl 3aBOACKOTO MPOH3-
BoJcTBa. CaMOCTOSITeJIbHOE H3rOTOBJIEHHe HX B JIIOOHTEJNBCKHX YC-
JIOBHSIX JIOBOJIbHO 3aTPYNHHTENbHO. EC/IH eCTh BO3MOXKHOCTB, Jierye
cfleslaTh CTasbHble pe3ubl. Jlas 3Toro crajbHas rpaMModoHHas

0.6~:
70°
hé
70° N\ /
85° |/35° \

. h
Compupobbiy pesey, Cmanbrod pesey
yean pesanus bausok k90

Cmanbrod pesey, uszomobnennbid
U3 apammoponrod uenle

Puc. 35. Pesuu ana samucu
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HIJIa 3aTaydBaercs Ha HEIHGOBaJLHOM KaMHe TakK, KaK NOKa3aHO
Ha puc. 35. [IpaBuibHasi yCTaHOBKa pe3la NPH 3allHCH JaHa Ha
TOM K€ pUCyHKe. B 3aBHCHMOCTH OT Beca pekopJepa pesel IpH 3a-
nHcu GyzeT 6osee HIH MeHee IJy6OKO MOrpyKaThCsl B LEJJIYIOH] H
BEIpE3aTb B HEM MeJIKYIO MJIH I1y6oKylo KaHaBkKy. HauGoxee mpa-

Emongpnbre
eaury

Cmypantubie
npyeutib

Ununbwa

banma Gegyuyan

npucmagna

Puc. 36, Cmemalomas cucreMa

BUJILHO OTpETyJIMPOBAaTh ammapar TaK, YTOGHl IUIMPHHA XOJOCTOR
KaHaBKH (6e3 3amlcH) IpH pacCMaTPHBaHHM ee 4Yepe3 yBeJHYH-
T2JIbHOE CTeKJIO Oblla HeCKOJbKO G6OJiblile pPacCTOSHUSI MeXAY
KpasiMH COCEJIHHX KaHaBOK. PerysmupoBka ocymecTsiseTcs noa6o-.
pPOM AOMOJIHHTEJILHOTO I'py3a (06bIYHO CBHHIIOBOIO), KPENALLerocs
K peKkopuepy.

Ha nepBrix mopax Moxuo monpo6oBaTh o6oiiTHCh Ge3 pe3ios
Insa 3anucH. Jleno B TOM, 4TO 3BYKOBasi KaHaBKa Ha NMOBEPXHOCTR
JHICKA MOXXET He TOJIbKO BbIpe3aTbCsi, HO M BblAaBiuBaThca. Jlas
BBIIABJMBaHUsS BMeCTO pe3lla B pekoplep BCTaBjseTc oObluHas
rpamModoHHas urga. KauecTBo 3amucH IIpH 3TOM 3aMETHO Xyxe
yeM MpH pe3aHuH, H TAKOH croco6 MOXKeT PEKOMEHA0BAThCs JIHIIb
KaK OIIBIT.

CMemamwmuid MexaHH3M. Kak yXe ynoMuHalock
CMelljeHHe peKopjepa OCYWIEeCTBJsIeTCS B JAHHOM alnapare mno CH-
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creMe Benyiieil npuctaBku ¢ rpaMModoHHOR rnnactunkoit. KoH-
CTPYKIHMS CHCTEMbI MOKa3aHa Ha pHuc. 36.

Ilpu 3anmucu mepBOHAYAaJBPHO ONYCKAICT HAa rpaMMOGOHHYO
NJIAaCTHHKY WIJly Belylleff NPHUCTAaBKH M JHIIb NOCJEe TOro, Kak
nJaaHanba crejana HECKOJIbKO 000POTOB, Ha LENJIYJOUAHBIH THCK
onyckalot pesel pekoprepa. CTpy:ka, BHIXOASALIAS H3-TIOJ pesla,
AOJIKHA OBITH HANpaBJieHA KUCTOUKOH B LEHTP AUCKA K NMPHIKHMHOM
rafike ¥ HaMaTbIBaeTcsl Ha Hee.

Cuienyer o6paTHTh BHHMAaHHe Ha TO, 4106bl KpelJIeHHE peKop-
Iepa Ha ocH ObLIO IJIOTHBEIM, 6e3 JqiodTa, HHAYe 1ar noJydaniuei-
¢l 3anmucH OyfeT H3MEHSThCH.

IIparoToBJeHHe AHCKOB NMd 3am#ucH HcxoaHsu
MaTepHaJIOM s 9TOH LeJH BJSeTCSl peHTI'eHOBCKas WU LHPOKas
¢dortonenka. B Tensiofi Bome ¢ Hee ymassieTCs MPH MOMOUIM IIETKH
BEDXHHH 3MyJbCHOHHBIA cjiofi. OcTaBiuasics UEJUTYJOHIHAS 01-
JIOXKKa BBHICYIIHBAeTCsl, H M3 Hee HapesarmoTCs NUCKH TpeOyeMoro
nuaMerpa. LlentpoBoe omBepcTHe ciefyeT NpoGHBATh CTAJLHBIM
npoGoitHukoM nuamerpom 7 mm. Ilocisie 3TOro JUCKH TOTOBHI K YIiO-
TpebJennio. BBUAy He3HAUHTeNBHOH TOJILKHBI LEJJIYJOHIa 3aMUCh
MOXHO [ieJ1aTh JIMIIb C OJHOH cTOpOHH Aucka. MHorna mns npuna-
HHs1 GoJiblell MeXaHHYeCKOH IPOYHOCTH HeJUIYJNOH] HAKJIEHBalOT
Ha O6yMa’kHble (MM KapTOHHBIE) NHCKH. Hakiefiky MOXHO mpous-
BOIHTb U ¢ 06euX CTopoH. Torjga mojy4aroTcsi ABYCTOPOHHHE JHC-
KH. B kauecTBe kyest 6epeTcsi XKHUIKHH CTONSAPHBIA Kiel. Pekomen-
JyeTcsl CKJICEHHBIH NHCK CIPeCcOBAaTh MEXAY ABYMsI POBHBIMH IIO-
BepxHOCTAMH. JlJIsl ynajieHHsl BBICTYNHBINETO KJesl Kpasi IHCKOB
BIIOCJICACTBHH 3aYHIIAIOTCS] MEJNKOH LIKYPKOH.

Ecay npuMeHSIOTCS] HeHaKJIEeHHble LEJUTYJOHAHBIC JHCKH, TPH
3aMiCH NOJ HUX CJIGLYeT N0AKNaAbBaTh Toukuit (0,5—1 mm) pesu-
HOBBIH JHCK.

Bo6op ypoBHs 3anmucH KayecTBo 3ByYaHHs BO MHO-
FOM 3aBHCUT OT TOTO, KakK IPaBUJIbHO BhIOPAH YPOBEHb 3alHCH.
Ilpy cnuuikoM GOJIBINIOH €ro BeJHYHHE BO3HUKAIOT HEeJIHHEHHBIE HC-
KaXKeHHusi, oOyCJIOBJIEHHbIE KaK Meperpy3keil YCHJIHTeNs H PeKop-
jepa, TaK H TeM, 4TO COceJHHe 3BYKOBble KaHaBKH 3aXOAST OJHA
3a JPYIylo, B3aHMHO pa3pyliasicb B MeCTax lepeceueHHsl.

OnaceH H CJIHIIKOM MaJiblii ypOoBeHb. JIsist TOrO, YTOGHI MOMYUIThH
Jl0CTaTOYHYIO TPOMKOCTb [IPH BOCIIPOH3BEJEHHH TaKOH 3aMHCH, HAa/10
NPUMEHHTb 00JibllIOe YCHJIeHHe, TIPH 3TOM OyIeT CHUJIbHO IIPOC/y-
IIHBATbCS IyM, BO3HUKAIOMIUA H3-32 HEONHOPOXHOCTH CTPOEHHH
3BYKOHOCHTeJIs, J1e(heKTOB peXyIUUuxX IpaHeil pe3na 4 T. 1.

ITpakTHuecku ynoGHee Bcero CJIEAHTb 3a YPOBHEM 3alHCH XOTA
Obl MO KYNMPOKCHOMY BOJIbTMETDY, BKJIOYEHHOMY BO BPEMS 3alHCH
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napajJiebHO BEIXOAY ycuautens. ChenaB psp 3anuceil u 3ameuast
KaXXIbIH pas, B KaKHX Npefeax H3MEHSJIOCh 3TO HampsiKeHHe,
MOXKHO HAUTH HaWJIY4YIIMA peXXUM M B JaJibHefillleM €ro u NpUAEp-
JKUBAThCH.

BocnpousBeneHune credaHHoi sanucu Lemry-
JIOUHBIE JHCKH C 3alHChI0 MOXKHO BOCIPOM3BECTH H C IIOMOLIbIO
rpaMmodoHa U Ha dJMekTponpourpbiBarene. OnHako BTOPO# crocof
caenyer npepnoyecTb. Oco6eHHO KesaTeJbHO BOCIPOM3BOAHTH 3a-
ANCH Ha JUCKAX JIETKHMH ajanTtepaMH, MaJo pa3pyllalolluMH 3BY-
KoBble KaHaBKH. [Toqxoxsuum, HanpuMep, 9BJSETCS Mbe303JEeKTPH-
gveckuil agantep. Mria nepen Bocmpou3BefieHHeM [OJIXKHA OHITh
cjerka saTymnJjeHa [POHIPHIBAHHEM OGBIYHOH rpaMMOGOHHOH mJa-
CTUHKY B TeuenHe 0,5 MUHYTHI.

HAL YEM PABOTATb JAJIBIIE?

B aToil KHHre BBl IO3HAKOMHUJIKCH JHIIH C HAYaJIbHEIMH OCHOBA-
MH 3Byko3anucH. IIpocreiimine 3ByKO3almWCHIBAIOLHE amnnaparhl,
ONHCaHHBIE B HeH, CTPOro roBOps, Jaxe He ammaparhl, a JHIIb Ma-
KeThl, H2 KOTOPBIX MOXHO IIPOH3BORHUTD NMEPRHIE OMBITHL 10 3BYKO3a-
TTHCH.

Ecnn Bac 3aunTepecoBasa 3ta 06/1aCTh HAYKH M TEXHMKH H BHI
BCepbe3 pelllHJIk €l0 3aHAThCs, OYeHb CKOPO BBl He YIOBJIETBOpH-
TECh TEM KayeCTBOM 3alHCH, KOTOPOe MOXK2T OLITh MOJy4eHO Ha Ta-
KuX Makerax. Toraa Hago npucTynaTh K HOCTpoOiike GoJiee CAOKHBIX
annapatos. OnbiT, MOJy4eHHEI! BAMH TIPH NepBHIX paGoTax, He mpo-
nager Aapom. OH MOMOXeT CO3HATEJbHO MOMOHTH K peIMeHHIO
TPYAHBIX 3aJa4, ¢ KOTODHIMH IPHI2TC CTOJKHYTbCH IPH H3-
FOTOBJIEHHH H DPaboTe C 3BYKO3aNHCHIBAIOUIMMH aNlapaTaMH CJIOXK
HBIX KOHCTPYKIHI.

Omnucanye ycTpoficTBa TAKHX aNnapaToB MOXKHO HaliTH B CIle-
LMAJIbHOH JIUTEpaType IO BONPOCAM 3BYKO3AINHMCH, CIIHCOK KOTOPOH
npHBeJeH B KOHIE KHHTH.

Tam xe paccmaTpuBaloTCs Gosiee HeTaJbHO H BONPOCH TEOPHH
3BYKO3aIHUCH.

3ByKO3amHuCh — NOJe3Hasl W yBJeKaTeJdbHas (GopMa JIOGHTEb-
ckoil paGothl. IToxenaeM e HOBBIM JIIOGUTENSIM 3BYKO3AINHCH YC-
1nexoB B ux paGore.
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