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KJACCHUPUKALLHSA, OCHOBHbBIE MAPAMETPbI
1 XAPAKTEPUCTHKH MUKPO®OHOB

MukpodoH cIyKHT NPHEeMHHKOM 3BYyKa, npeoGpasyioilumM 3BYKOBhLIE
KoJe6aHus B 3JekTpHueckue. Ilo cnocoGy mnpeoGpa3oBanus MpHUMeHsie-
Mble B HacTosiilee BpeMsi MHKPOGDOHBI NOJAPa3AeSIOTCS Ha caeiylouiue
OCHOBHBIE THNB: 1) HHAYKIHMOHHBIE, KOTOpEE B CBOIO OdYepeib HeNsiTCs
Ha NHHaMHYeCKHe WJIH KaTyllledHble H JIGHTOYHBbE; 2) KOHIEHCaTOpHhLIe
WM 3JEeKTPOCTATHYECKHe; 3) MNbe303JeKTpPHYecKHe; 4) 3/1eKTPOMarHuT-
Hble U 5) yroJbHble.

Miukpodonnl, kak u JOGble ApPyrde TeXHHYecKHe npuGopbl, Xapak-
TEpPU3YIOTCA ONpeJeNeHHEIMH napaMeTpPaMH, MO3BOJISIOIUME CYyIUTh 00
MX KayecTBe M MPHIOJHOCTH [JIs Da3jHYHBIX CJy4YaeB [MPHMEHEHHs.
OCHOBHBIMH NapaMeTpaMH MHKpodoOHa SBJSIOTCA oceBasi UYBCTBHTENb-
HOCTb, JHANAa30H YaCTOT H HePaBHOMEPHOCTb YAaCTOTHOH XapaKTepUCTH-
KH, CONPOTHBJEHHEe HOMHHANbHOH HarpyskH. Ilpu skcnulyatauuu MHKPO-
¢doHa cnenyer, KpoMe TOro, YYMTHIBATH €ro XapaKTePHCTHKY HanpasJeH-
HOCTH, KOTOpasi 3aBHCHT B OCHOBHOM OT THNa MHKDO(OHA U ero KOH-
CTPYKTHBHLIX OCOOEHHOCTeH M OTHOCHTEJNbHBIH YPOBeHb COGCTBEHHBIX
wymMoB. UTo Xe Kacaercs HelHHEHHBIX HCKaMeHHH, To OHH aJs GoJb-
WHHCTBA MEPeYHCJEHHbIX Bhille THIOB MHKDO(OHOB, KPOME YrOJIbHBIX,
BeCbMa MaJibl, ec/iH, KOHe4yHo, [HaNna3oH 3BYKOBHIX AaBJEHHH He MpEeBbl-
mwaeT O6GBIYHBIX CYLIECTBYIOLIHX HOPMAJBHBIX BeJHYHH.

YyscTBHTEAbHOCTb, OTHOLIEHHE BeJNUYHHBI HAMpPSAXKEHHs, pa3BHBae-
MOro MHKPO(OHOM Ha CONPOTHBJEHHH Harpy3ku (paBHOM CONpPOTHBJE-
HHIO HOMHHaJbHOH HarpyskH MHKpO(OHa) K BeJHYHHE 3BYKOBOrO A@B-
JieHus, Bo3jelicTBylouero Ha nuadparmy MukpodoHa (B Touke, rie 40J-
MeH HAXOZHMTbCS LEHTP 3BYKOBOCIPHHHMAIOUIEH [OBEDPXHOCTH), Ha3bl-
BaeTcss HYyBCTBHTEJNBbHOCTbIO MHKPODOHA M H3Mepsiercs B MHUJ-
JIMBOJIbTAX Ha HBIOTOH Ha KBaApaTHHIA MeTp (M8:H™!: M%) *,

UyBCTRHTENLHOCTE MHUKDO(DOHOB 4YAacTO H3MEPAIOT B PEXKHME KXOJO-
CTOrO XO0Aa», KOrja CONpPOTHBJEHHE HAarpy3KH BO MHOrO pa3 IpeBbllaer
BHYTPeHHee CONPOTHBJEHHE MHMKpPo(OHa, a pa3BHBaeMoe HaNpsKeHHe
nouryn paBHfeTcd 3. A. ¢. OnNHaKo npu 5TOM Hesb3si CPAaBHHBATL YyBCT-
BHT@JIBHOCTH MHKPO(OHOB, HMEIOLIHX Da3jIMYHble BHYTPEHHHUEe COMpPOTHB-
JIEHHS, MO3TOMY 3a Mepy YYBCTBHTEJBHOCTH MHKDO(OHOB MpHHHMAETCs:

* B HoBoH MexjayHapomHoli cucreme eaunuy CH 3a enununy 3sy
KOBOrO AaBJIeHHs NPHHAT HbIOTOH HAa KBaJApaTHBI MeTp (H/M?), 4YHCHeH
HO paBHBIl 10 dun/cm?, wan 10 Gap.
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CTaHNapPTHBIA ypOBEHb UYYBCTBHTEJBHOCTH (nepenauu) wMukpodpona N
(8 nenu6esax), H3MepeHHBI OTHOCHTEJBHO HYJEBOro YPOBHSI 3JEKTpH-
yeckofi MomHocTH (No=1 M8T) H onpenenaseMblfi no ¢opmyie

E?10-"
N=101g——F— =201g E— 101g Za— 10,

rae E — uyBcTBHTE/NIBHOCTD MHKpOGOHaA, M8 « H™! * M2,
Zg — CONPOTHBJIEHHe HATPY3KH, paBHOE €ro BHYTPEHHEMY, HOMHHA/b-
HOMY COIpOTHBJIEHHIO, OM.

3Han BeauunHy N, T. e. a6COMOTHBbIi ypOBEHb MOWIHOCTH, OTAaBae-
MOfi MHKPO(OHOM Ha CONPOTHBJIEHHe HOMHHAJbHOH HArpy3KH NpH BO3-
NeACTBHH HAa Hero jAaBjieHHs B | #/m2, MOKHO y¥e CcpaBHHBAThb 3(pdek-
THBHOCTb PaGoThl MHKPOGOHOB C pa3NHUHBIMH BHYTPEHHUMH COMpPOTHB-
JIEHHSIMH.

OGbiuHO ompenenseTcs OceBas YyBCTBHTEJNBHOCTb MHKpPO(doOHA, Kak
npaBuJo, Bceraa HauGoablias. OHa H3MepsieTCs NpH NMajeHHUH CHHYCO-
MaaJbpHOA 3BYKOBOHA BOJIHW MO HAaMNpaBJIGHHIO aKycTHYecKoi (paGouefi)
ocH MHKpodoHa. B ciyyae oceBofi cHMMETPHH B KOHCTPYKIMH MHKPO-
¢doHa oCb CHMMETDHH COBNAanaer C aKycTH4ecKoll ocbio. B napyrux cay-
4asX aKYCTHYECKOH OCbI0 Ha3HBAIOT HaNpasJieHHe MpPeHMYLLeCTBEHHOTO
HCTOJIb30BaHHsT MHKpO(hOHA B HODMaJbHBIX YCJIOBHAX 3SKCIVyaTauHH,
orosopeHHblX B IOCT uau TY Ha MHKpodoH AaHHOro THNA.

YacroTHas xapaktepHcTHKa. UyBCTBUTENbHOCTE MHKpodoHa (ypo-
BeHb Mepefayd) B TOH HJIM HHOH Mepe 3aBHCHT OT 4acToThl. ['paduue-
cKoe H306pa)KeHHe 3TOH 33aBHCHMOCTH B HEKOTOPOM OMNpeJeJIeHHOM HO-
MHHaJbHOM J1Hafla30He YacTOT HAa3bIBAeTCA YAcTOTHOH XapaKTepHUCTH-
ko#. YcranasausaeMboii TOCT uan TY HOMHHAJMbHBLIH 4acTOTHBIA RHA-
na3soH, a TakXe AOflyCK HAa HepaBHOMEPHOCTb HaCTOTHOM XapakTEpHCTH-
KM B 3TOM JHana3oHe SBJSIOTCH BaXKHEHUINMH KaueCTBEHHBHIMH NOKa3a-
TeJIAMH.

HepaBHOME@pPHOCTbHIO 4YacTOTHOM XapakTEpPHCTHKH Ha3blBaeT-
csi BbIpaXeHHoe B Jenubesax OTHOlLIEHHe MaKCHMaJbHOIO 3HaYeHHR 4yB-
CTBHUTEJBHOCTH K MHHHMA/JbHOMY, H3MePeHHbX B Mpeaenax HOMHHAJb-
"oro aWanasona yacror. CpeiaHss YyBCTBHTENbHOCTb MHKpo(oOHA BHI-
YUCAAeTCHs Kak cpeaHee apH(MeTHUeCKoe H3 3HaueHHH OCeBOfi UYBCTBH-
TEJBHOCTH HAa Onpeje/eHHbiX 4aCTOTaX, KOTOpbie PACMoJaraioTcs BHYT-
pu HoMHHaNbHOrO (paGouero) nauanasoHa, ycraHesieHHoro I'OCT uau
TY Ha ucneiTyeMblfi THN MHKpo(doOHa.

ConpoTHB/eHHe HOMHHAJBHOH Harpy3ku. ConpoTHBJIEHHE HAarpyskH,
orosoperHoe B I'OCT uau TY Ha coOTBETCTBYIOWMfA THN MHKPOGOHa,
oGecrneyuBaiolllee ero napameTphbl, YCTaHOBJICHHbIe TaM e, Ha3bIBaeTCs
HOMHHaAbHB M Jln9 MakcMMaabHOA OTAayH (IO MOUIHOCTH) HOMH-
HaJbHOE COMPOTHBJIEHHE HArDY3KH [OJIXKHO DPaBHATbCA MOJHOMY BHYT-
PEHHEMY COMPOTHBJIGHHIO MHKPO(OHa.

XapaKkTepucTHKa HanpaBieHHOCTH. 3aBHCHMOCTb 4YBCTBHTENLHOCTH
vHKpodoHa Ha AaHHOH YacTOTe OT yrja MeXay akyctHieckoli (pa6o-
yefl) OCbI0 W HanpaB/leHUeM Ha HCTOYHHK 3BYKa, H300paxKeHHas Ha
rpaduxe (o6blyHO B MOJNAPHBIX KOOPAHHATAX), Ha3hIBaeTcs Xap akTe-
PHCTHKOR HanpaBJdeHHOCTH [locienHss 3aBHCHT OT YCTpOii-
CTBa 3BYKONpPHEMHOH uacTH MHKpo(dOHA, NpH 3TOM pa3/IH4alOT ABe pas-
HOBHJHOCTH — NPHEMHHKH [aBJIEHHss M MDHEMHHKH TpajlHeHTa [aBJle-
Hus uau ckopoctd. Ecam cuia, BosHMKawoumias B pe3yJbTaTe AefCTBHA
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3BYKOBOTrO M0Jsl, MO KOHCTPYKTHBHEIM OCOGEHHOCTSM MOXKeT Bo3zef-
CTBOBAaTh TOJbLKO Ha O4HY CTOPOHY MOABHMHOH cHcTeMbl (auadparmbl)
MHKpPOdoOHa, To Takoii MHKpodoH Gyner npuemMHukom nasjeHds. Ecaw
Ke B MHKPOGOHe OTKPHITH 06Ge CTOPOHK MOABHHOH CHCTEMbl, KOTOpas
B 3TOM CJlydae pearupyer Ha pasHOCTb 3BYKOBbIX [aBJIeHHi, BO3HHKAI-
IHX Mo o6e CTOPOHH Quadparmsl, To Takoil MHKpodou Gyner pa6oTaTb
KaK NPHEeMHHK IpajHeHTa NaBJEHHS HJIH CKOPOCTH.

MukpodoH-npueMHHK HaBJeHHs He OCGJafaeT pe3Ko BBIPAKeHHOI
HanpaBJeHHOCTBbIO H HMeeT, 0cOGeHHO B 06JAaCTH HM3IHX YaCTOT, Kpy-
roBYIO XapakTepHCTHKY HanpasseHnHoctd (puc 1,0). C nosbilleHHeM yac-

A RN

2) d)

Puc. 1. OcHoBHble BH.B XapaKTEepPHCTHK HAanpaBJEHHOCTH
MHKPO(OHOB.

a — KpyroBasi; 6 — BOCbMe€pKa; 6 — KapAHOHAa; & — CynepKapauo-
uaa; 0 — runepkapavouaa.

TOTHl OHa MNPUHHMAaeT BHITAHYTYI0 GopMmy. Uem wmeHbiie rabaputsl MH-
kpodoHa, TeM npu GoJee BBICOKHX YaCTOTaX HAUHHAeT BHITArHBAThCA
ero XapaKTepHCTHKa HamnpaBJIeHHOCTH, YTO OOBACHAETCS fBJIEHHEM IH-
¢dpakuuu, T. e. CNOCOGHOCTBIO 3BYKOBBIX BOJIH OrHGaTh KOpmyc MHKPO-
¢oHa, Koraa ero pa3Mepbl CTaHOBATCH COH3MEPHMHLIMH C AJIMHOH BOJIHbI.

MHUKpOQOHBI TPafHeHTa NaBJeHAs HJIH CKOPOCTH HMEIOT XapaKTepH
CTHKY HanpasJeHHOCTH B BHle BocbMepku (puc. 1,6) a rakum obpasom
o6nanaloT ABYCTOPOHHEH HanpasJeHHOCTbI0. KoMOHHHPYS sJekTpHye-
CKYI0 CXeMy COelHHeHHs [BYX MHKpPOobOHOB AABJEHHS U CKOPOCTH MpH
npenesbHO GNH3KOM DacroJIOKEUHH WX APYr & APYTY, MOXKHO NOGHTHCSH
3HAYHTEIHOTO HM3MEHEHHN XapaKTepHCTHKH HANpaBJeHHOCTH, aenas ce
oJHOHanpaBJeHHo# B Bule Kapauouas (puc. 1,8), cyneprapaHOHAbI
(puc. 1,¢) uan runepkapanonan (puc. 1,0). KomGuuupoBasublii MUKpO-
($OH MOXKHO OCYUIECTBHTL HEe TOJBKO JEKTPHYECKHM COeliUHeHHeM ABYX
pasJHYHBIX MPHEeMHUKOB, HO H NyTeM CO3AaHUS CHElHaNAbHOH MeXaHHKO-
aKyCTHYeCKOH CHCTeMBl B eIMHOH KOHCTPYKUHU (aKycTHYecKd KoMOGunu-
POBaHHEIFi NpHEMHHK).

Kom6uHupoBaHHble MHKPOGOHB € OAHOHAMPABJEHHBIMM XapakTepH-
CTHKaMu HMeloT UHPoKoe npHMenenne. OHu coBepllieHHo HEOGXOLHMbi
B TexX cJydyadX, Korja roJiesuelfi 38yK BOCNPOH3BOLHTCA C OQHOH CTOpO-
Hbl ((ppoHTanbHOM), a c Apyroii cropobl (ThNOBOfl) Bcerma HMeeTcs
BpeaHbll wyM. Takas o6cTaHOBKAa XapaKTepHa AJs TeJIEeBH3HOHHBIX CTY-
nuli M KMHOCTYAHMH, a Takxe npu BHeCTYNHAHBIX nepenauax. Ias mo-
MEILeHHH ¢ CHCTeMOlM 3BYKOYCHJEHHS MPaBHJbHBIA noaGop XapakTepH:
CTHKM HanpaB/IeHHOCTH H COOTBETCTBYIOIlGe pAacroJoXKeHHe MHKpOdOHa
4acTo [03BOJIAIOT H36eXKaTh aKycTHYecKofi o6paTHOM cBA3H.

CoueranneM IBYX KOMGHHHPOBAaHHBIX MHKDOGOHOB MOXHO CO34aTh
NpPHEMHHK C OCTPOHANpaBJEHHOH XapaKTepHCTHKOH, 3HAYHTENBbHO YJyY-

2 A. T. oabHuk. 5



wamouell nepexayy M3 MOMEIEHHfi M MeCT C OYeHb BBICOKHM YDOBHEM-
myma.

S eKkTHBHOCTD OLHOCTOPOHHE-HANPaBJECHHBIX MHKDOGOHOB onpeje-
JISIeTC OTHOIIEHHEM «Q)poar/g-m.n», T. €. OTHOUIEHHEM CpelaHeapH(MeETH-
YeCKHX 3HauyeHHH (POHTaNbHOH 4YBCTBHTENbHOCTH MHKpO(oOHA K TakKofi
Ke TouIoBoA. Ecaum 3TH cpenHeapudMeTHYeCKHe 3HAUEHHSH BbIPaKeHH
B neuuGenax, TO AJfA BbIUHCAEHHN B NelHGesax OTHOLIEHHS «DPOHT/THII»
cenyer B3ATh HX PasHOCTb

poreHb coGCTBeHHBIX wyMos. HesHaunrenbnble usMeHenus (¢Jayk-
TyauHu) AaBleHHds BO34yXa BOKDPYr MUKPOQOHA, He 3aBHCHMBble OT 3BY-
KOBLIX KoJsieGaHHil, BMeCTe C TelVIOBbLIM IIYMOM COMpPOTHBJEHHA B 3JleK-
TPHUECKHX UenaX MHKpodOHa CO31al0T Ha ero BbeIXode 3PdeKTHBHOE
wymoBoe Hanpsikenue Uy, YpoBeHs atoro myma Ny 06blYHO ompexe-
JdsieTcs oTHOcuTelbHo 3¢ddexTusHoro Hanpsxends Up, pasBuBaemMoro
MHKpOo(oHOM nox AeficTBHeM 3ByKoBoro curhana B 0,1 n/m? (3pdexTus-
Hoe 3HaueHHue), mo dopmyae

Un

N=20lg 5
L[]

Y GonblinHCTBA MPOMBILVIEHHBIX THMNOB MHKPOGOHOB STOT YPOBEHb
Man (—50 06 u meHblie), a notoMy oGn4HO He HopmHpyercs. OnHako
R/ BBICOKOKAYECTBEHHbIX TPAKTOB OLEHHBATb €ro Heo6X0AUMO.

MHUKPO®OHDBI J11 MPOPECCHOHAJIbHBIX
CHUCTEM

JunaMuueckue Katymeunble mukpodoun, HauGonee mmpokoe pac-
npocTpaHeHHe B MpPAKTHKe MOJYUYHIH AHHAMHYECKHe (KaTylleusble) MH-
KpooHbl. 3BYKOTPHEMHHKOM B HHX CJAYXKHT KyroJooOpasHas Auacpar-
Ma H3 TOHKOH MOJIMCTHPOJIOBOA MJeHKH (B cTaphlX THNAX MpPHMEHsJach
amomunuenas ¢osbra). uadparMa XecTko CBfi3aHa C 3BYKOBOil Ka-
TywKO#, HaXoasllefcs B paaMajdbHOM 3a3ope MarHuTHoHi cucrembl. Ka-
TylIKa HamarbiBaeTcsi TOHKHM nposojoM (mo 0,02 mm), npuyem Hapsny
¢ MmemdniM (Mmapxku [13JI) uyacto npHMeHseTCs aMIOMHHHEBBHIA NPOBOM.
OcHoBHblE AJNEKTPHUECKHE H KOHCTPYKTHBHble JaHHble HauGoJjee pace
MpOCTpaHeHHbIX THMOB NMHAMHYECKHX (KaTyIIEYHBIX) MHUKPOGOHOB NpH-
BelEHbl B IPHJOXEHHH.

JlocTOMHCTBOM 3THX MHKPO(OHOB SBJSIOTCH JOCTAaTOYHO YIOBJeE-
TBOPHTeE/IbHbIE 3/JEKTPHUECKHe MapaMeTpbl, HeGoJbline raGapuThl, Manbii
BeC W pAm OPYFMX CBOMCTB, MO3BOJAIOMIUX MPHMEHSTb HX B PAa3NHYHEIX
9KCIVIyaTallHOHHBIX YCJIOBHAX.

Crapbie Tunbl Takux Mukpodonos (sanpumep, MJI-30, MII-38)
cHa6XeHbl BBLIXOAHBIMH TpaHcHOpPMATOpaMH, BCTPOGHHBIMH B KOXKYX
WIH noacTaBky. BropuyHas oOGMOTKa TpadcopMaropa HMEeT OTBOL,
YTO MO3BOJSET HMETb ABA-TPH 3HAUEHHs BBIXOJHOTO CONpOTHBJEHHA. Bo-
Jee coBpeMeHHble MHKPO(OHB HMMeIOT MOABHKHYIO KaTylIKy C COMpo-
THBJICHHEM, GJM3KMM K HOMHHAJbHOMY BBLIXOZHOMY, H MCNOJIb3YIOTCA 6e3
TpaHchopMaTopoB.

IMo XapakTepHCTHKe HANPAaBJIEHHOCTH BCe NHMHAaMHyeckHe (karyiuey-
Hble) MHKPOGOHBI MOXKHO MOAPa3feNHTh Ha [Ba BHAA: HEHANpaBJeH-
Hole (¢ KpyroBoil XapaKTepPHCTHKOH) M ONHOHAaNpaBJeHHble (C Kapauo-
HAHOM XapaKTepHCTUKOM).
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K mepBoMy BHAY OTHOCHTCS OfHA M3 MOCAEAHHX Mojeteft — MHKPO-
don tuna MI-59, BHewHnit Bu1 Kotoporo nokasau na puc. 2. Ero TH-
NOBbIE XapaKTepPUCTHKH HanpaB/JeHHOCTH Ha pfle 4acTOT MpPHBEIEHDLI HA
pHc. 3, U3 KOTOPOro BHIHO, YTO CTPOro HEHanpaB/EHHLIM TaKoil MHKpO-
¢don MoxHO cunrtaTh npumepro xo 1000 ey. HacrorHas XapakTepHCTH-
Ka yyBCTBHTeJbHOCTH Mukpodona MJI-59 (puc. 4) HMeeT WHPOKHI
auanasod (ot 50 mo 15000 ey) ¢ Manoil HepaBHOMEpHOCTHIO (nopsika
7—8 06), urto no3BossieT HCMONB30BATh €ro [Js CTYIHIHHOTO W TPaHC-

Puc. 2. Huuaunucckie (karvureunore) wikpodo-
oot MI-39, MJI-44 u MJIO-1 (nokasaHnl He
B ONHOM MacwrTabe).

JISILHOHHOTO paluoBelanis, npoheccHonanbHOl 3BYKO3amHCH U 3ByKO-
yCHJIeHHs B TeaTpaX H KOHUEPTHBIX 3ajax.

Ko BTOpOMY BHAYy OJHOHANMpPaBJEHHBLIX MHKPO(OHOB, HMEIOLIHX 0CO-
6yil0 MeXaHHKO-aKyCTHYECKYI0 CHCTeMy, OTHOCHTCA MHKpOGhOH THna
MI-44, npenHa3dHaueHHbI AJs peueBBIX NMepefay (MM 3BYKOYCHJEHHS)
M3 NOMeLIeHHH C MOBbIMEHHBIM YPOBHEM IyMa UM GOJBLLINM BpeMeHeM
peBepGepanuu. BHelwnuft BuA 3TOro MHKpOdoOHa B penopTaxHoMm odhopm-
JeHud noxkasdan Ha puc. 2. OTBHHTHB DVUKY, MOMKHO VKPENnuTh €ro Ha
HanosbHOH WJH HACTOJBHOM CTOfike TaK »Ke, KaK H BCAKHI Apyro#l tun
Mukpodona (pe3bba BHHTOBONMO IIApHHpa CTaH1apTH3HpOBaHa H HMeeT
nuaMetp 20 mat). XapakTepHCTHKH HampaBJIeHHOCTH MHKpodona MJI-44
(puc. 3) Ha Bcex yacToTax NPHOJHIKAIOTCH MO CBOEMY BHAY K KapaIHOH-
ne. Yacroruas XapaKTepHCTHKA 3TOr0 MHKPO(OHA Kak peuyeBOro HELIH-
pokasi — 100—8 000 ey c 3aMeTHbIM MOHMKeHHeM B 00JacTH HH3WHX
4acToT, 4TO cmocoOcTBYET ayullefl apTHKYJ AUHu (pa3GopuiiBOCTH) peyi.
Ha puc.4 rnokasaHel 4YaCTOTHBIE XapaKTepHCTHKHM MuKpodona MJI-44,
CHATbIE C (QpOHTaMbHOM cTopoHb H ¢ ThioBo#. ITociennss M3 HHX B 06-
JIaCTH HHU3LIHX A CPeNIHX YacTOT JIeKHUT 3HAUHTEeNbHO HHIKe, yeM nepsad,
4yTo M 0GYCJOBJIMBAET LIYMO3aWHTHEIE cBoiicTBa MHKpodoua (HanGonee
WHTCHCHBHBIE KOMMOHEHTbl WyMa OOGbLIYHO NpPUXOAATCA Ha 3Ty o6aacTb
4acToT).

HanpueiuygyM pa3BuTHeM OLHOHAMPABIEHHBIX MWKPO(MOHOB SIBJISET-
ca tun MIO-1 (puc. 2), npercraBasiowuil co6oii o6belHHEHHYIO KOH-
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crpykumio u3 aByx Mukpodonos MJII-44. Paccrosnue Mexay HX nua-
¢panvaMH, HampaBJeHHBIMH COOCHO B 0JHY CTOPOHY, cccrasuser 100 mam.

H3 snekrpuyeckoit cxembl MukpodoHa MJIIO-1, npusenenHoit Ha
puc. 5, BHIHO, YTO COCTaBasOLIHE ee MHKpPodoHsl MJ(-44 coenuHeHbl
nocneoBaTeNbHO0 # MpoTuBodasHo. OUHH M3 MHKPOGOHOB (3amHHH)
IIYHTHPOBAH KOHAeHcaTOpoM eMkocTbio 0,5 Mk, KoTOpeli KakK Gul OT-
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Puc. 3. Tunoshle XapakTepHCTHKM HANpPAaBJEHHOCTH MHKPOGOHOB
MI-59, MI-44 u M10O-1.

KJIOYaeT €ro Ha BHICUIMX 4acTOTaX, KOTJa XapaKTepHCTHKa OJHOr0 MH-
Kpodpona MJI-44 pocratouHo ocrtpasi. JIjsi CHHXKEHHS YyBCTBHTENbHOCTH
B 00J1aCTH CpPEJHHX YacTOT C LleJIbi0 BHIPaBHHBAHHS YaCTOTHOH XapakTe-
PHCTHKH napajieJbHO BXOLY MOAKJIOYeHa (Da30KOpPEKTHpYIOmas Ie-
NoYKa, KaTyllka HHIYKTHBHOCTH KOTOPOH HaMOTaHa TAaKHM [POBOMOM,
groGel conporuBieHue ee Govio 100 osm. Bce atH perann HaxopaTcs
BHYTPH Kopmyca MHKpO(OHa.

XapakTepucruka HanpasjeHHocTH Mukpodona MJIIO-1 npuBeneHa
Ha puc. 3. ToT MUKPODOH MOXKeT NMPHUMEHSTbCA /S PedYeBHIX nepenay
HIH 3BYKOYCHJeHHsi npH GojiblioM ypoBHe myMa. Ero wacrotas xa-
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paxkTepuctHka (puc. 4) TakkKe HellHpokas, c eule OOJBLIMM nNOHHKe-
HHeM UYYBCTBUTEJNbHOCTH K HH3IIHM 4YacToTaM, YeM Y MuKpodoHa
M]I-44.

JleHTouHble W KOMGHHMpOBaHHble MHKpodoHb. Buemnuft BHA, ra-
GapuThl, BEC M KOHCTPYKLUHS JIEHTOUHBIX MHKPO(OHOB 3HAUYHTENHHO OTJIH-
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Puc. 4. YacroTHble XapakTepHCTHKH MuKpodoHoB MJI-59,
MIIO-1 u M1-44 (n0 «DpOHTY» H <THLIY»).

4alTcs OT AMHAMHYECKHX (KaTyLIEUHHIX), XOTS HMHAYKUHOHHHA MpHH-
UMn JeficTBHS ¥ TeX H JAPYrHX OHHH H TOT Xe. 3BYKONDHEMHHKOM
B JIGHTOYHOM MiKpooHe cayxHT ropHpOBaHHAs JIEHTOYKA M3 OYEHb
tonko#l (mopsaka 0,002 mm) anmoMmuHueBo# Qosbra. 3ITa JIeHTOUKA
pacrmoJjiaraercsi B BepxHe#l yacTd

Mukpodora B nnogxoﬁ (pabo- = 100 =
yeil) e MarHuTHOH CHCTEMbE
u 3akpeiBaercss nephopupoBaa
HeIM  KoxyxoM. Ona noakmo §
yaercsl K MepBHYHON OOMOTKe CO- §
rJaacyioulero  tpascgopmaropa,
NPHBOAALLCTO ee HH3KOoe 3JIeK-
TPHYeCKoe COMpPOTHBJEHHE K HO-
MuHaJbHOMY pabouemy. TpaHc-

$opmatop pacnoiaraercs OGB4 pye 5 JjexTpHuecKas cXeMa ocTpo-

HO [MOA MarHUTHOM  CHCTEMOH . pphannennoro Mukpodona MJIIO-1.
B KOpmyce MHKpOhOHa M mpei-

CTaBJSIET C HHM elHHOe IeJioe.

KOHCTPYKLHA JEHTOYHBIX MHUKPO(OHOB ¢ [BYXCTOPOHHeH OTKPHITOH
JICHTOYKOH THMHYHA [/l NPHEMHUKOB TPaJMEHTa [aBJEHMS HJH CKOPO-
cri. K HuMm otHocuTca Mukpodou Tuma MJI-15, umelowuit XapakrtepH-
CTUKM HampaBieHHOCTH (puc. 6) B Buje BOCHMEPOK (KOCHHYCOHJB),
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MOYTH He 3aBUCHMBIE OT YacTOTH. UYBCTBHTENLHOCTb €ro TAaKOro e MO-
psilKa, KaK y KaTylleuHbIX MHKPO(OHOB, a 4acTOTHas XapaKTepHCTHKA
(pc. 7) uMeeT nNpMUMepHO TaKoH Ke WIHPOKHA auanasoH (ot 50 no
10000 2y) u nyuwyro HepaBHOMepHOCTb (MeHee 5 06).

IToMHMO 4YHCTO CKOPOCTHOTO JIEHTOYHOTO MHKPO(OHA CYILECTBYIOT
H KOMGHHHDOBAHHBIE THNEI JEHTOYHBIX MHKPOGOHOB ¢ KapAHOHIHOH Xa-
pakTepUCTHKON HanpasseHHocTH. HauGosee npocto 3To oOcyuiecTBasier-
Csl 3JIeKTPHUECKHM COe[MHEHHeM B OJHOH KOHCTPYKUMHM IBYX MHKpo(o-
HOB JIEHTOYHOrO [pPHEeMHHKa CKODOCTH H KaTylleyHoro NpHEeMHHKA
nasnenuss (muxkpodonnl Tuna 10A-1, MIJI). Takofi cnoco6 nossosseT
JIETKO OCYILECTBJIATh 3JEKTPHUECKOe MepeKJIoYeHHe XapaKTepHCTHKH Ha-
NPaBJEHHOCTH: €CJH BKJIOYMTb TOJbKO OLHH KaTyuledHbli MHKpo(oH,
TO0 GyneT KpyroBasi XapaKTepUCTHKa; C ONHHUM JIEHTOYHBIM MHKPO(OHOM
XapakTepHCTHKa GyleT B BHAE BOCbMEPKH, a 06a 3THX MOC/]ENOBATeJNbHO
COeJIMHEHHBIX MHKpooHa npH cooTBeTCTBYylolleH (asHpoBKe AaxyT
KapAMOHIHYIO XapaKTEePHCTHKY.

B 6osee coBpeMeHHEIX MHKpOGOHaX KOMGHHHDOBaHHe MNPHEMHHKOB
NaBJIEHHs M CKODOCTH OCYIIECTBJISETCS aKycTHYeckMM nyreM. C oaHoil
(3anHeit) CTOpOHBI JIEHTOYKA HaNOJNOBHHY 3aKphiBaercsi, a oOpasyeMas
NOJIOCTb COEJHMHSIETCS CO CNeLHaJbHOH TPYOKOH, 3amoJHeHHOH KOMOYKa-
Mu BaTe.. Takum oGpasoM, 3Ta NOJOBAHA JIEHTOYKH, HMelouas cBoeoG-
pasHylo «GecKOHeUHYI0 Harpysky» (nafupuur), Gyaer paGoratb Npuem-
HHKOM JaBJ€HHsS, a OTKPhiTas ee NOJNOBHHA—MNPHEMHHKOM CKOPOCTH.
B uenoM ke Takoii MHKpooH GyneT HMeTb KapAHOHNHYIO XapakTepH-
CTHKY HanpasjenHoctd. Mukpodon storo tuma — MJI-17 umeer xapak-
TEPUCTHKH HanpaBJeHHOCTH, H306paXKeHHEle HA puc. 6, a yacTOTHyIO xa-
PaKTEepPHCTHKY — Ha pHc. 7.
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Puc. 6. TunoBble  XapaKTepHCTHKH  HampaBJEHHOCTH  MHKpodoHOB
MJI-15 n MJI-17.

Jlentounbim MukpodoHaM u BooGile RceM NpPHEMHHKAM rpajHeH-
Ta NaBJeHHS] CBOMCTBEH TaK HasbiBaeMblll «3addekT OJaMKHEeH 30HLIY,
BHI3bIBAEMBbIi BO3pAacTaHHEM YYBCTBHTEJNBHOCTH Ha HM3LIKX YacToTax
B C/lyyae pacnojiOXeHHs: uX BGJM3M OT HCTOYHHKA 3Byka. [loatomy
BO H36exKaHHe MOMYEPKHBAHMA HUSLIMX YaCTOT MCIONHUTENEH crenyer
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pasmemath Ha paccrosHuu He MeHee 0,8—1 M oT Takux MHKpO(OHOB.
Jas ocnabaenns storo sdpdekTa B JEHTOUHHIX MHKpPO(OHAX yacTo npeld-
ycMaTpHBaeTCs 9JeKTpHYeckas KOppeKIHs — ApOcCesb, IYHTHPYIOLIUH
NepBHYHYI0O OGMOTKY BBLIXOLHOTrO TpaHcdopMaTopa AJS CHHXKEHHsS OT-
Aaud B 06/1aCTH HH3IIHUX 4acTOT.

Jlentounsle MHKPO(OHBI CPAaBHHTENBHO TSAXKENbl W TPpoMo3AkH. Oun
B OCHOBHOM MNpeNHAa3HayaloTCs NJIs MY3HKaJbHbIX nepenay H3 CTyAHH
H APYrHX 3aKpbIThIX nomemleHuil. [lpy BHECTYAHHHBIX YCJAOBHAX HX
cleayer TmaTesqbHO obeperaTb OT BO34efiCTBUf BeTpa H3-3a BO3IMOXK-
HOCTH OGpbIBa JIEHTOUKH.
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Puac, 7. Hacroruble xapakTepHCTHKM mukpopoHoB MJI-15
u MJI-17.

Konaencatopubie mukpodousl. BecbMa BbicOKas 9yBCTBHTE/NBLHOCTD,
a TakKXe IIHPOKOMNOJIOCHas H DaBHOMEpHas 4acTOTHas XapaKTepUCTHKa
OT/IH4AIOT KOHAEHCATOpHbie MHKPOPOHbI OT APYrHX THNOB. A echd
K 3TOMYy npHGaBHTL ellle BO3MOMKHOCTE JIerKo W [a)e AHCTAHUHOHHO
B IIMPOKHX Mpenejax H3MEHATb XapaKTePUCTHKY HanpaB/eHHOCTH, TO
CTaHeT MOHATHBIM LIHPOKOE pacnpocTpaHeHHe B HacTosllee Bpemsi KOH-
IEHCATOPHBIX MHKPO(OIIOB B BbICOKOKAUeCTBEHHbIX CHCTEMax pagHOBe-
IaHHA H 3BYKO3aMHCH.

3BYyKONpHEMHHK, HJIH Kamnciojlb KOHAEHCaTOpPHOro MHKpodoHa, npen-
cTaBisieT co60f NJIOCKHA BO3AYIUHbIA KOHAEHCATOP, y KOTOPOro OfHA
ofKJagKka CJy»HT MeMOpaHOH, BoCmpHHHMAalOUleHi 3BYyKOBble KoJjeGa-
uusi. BuinosnHsiercs sta obkaamka u3 ToHkoit (20—30 mk) piopamomu-
Huesoll ¢osibrH HAHM H3 eule 6osee TOHKOA MeTa/UIH3HPOBaHHOMH C OQHOH
CTOpOHL! MoJHMepHO# njeHkH. Bropas o6kjanka, MacCHBHas M Hemo-
ABHXKHasA, pacrojaraercs ¢ HeGoJbiwikim 3a3opoMm (20—40 mk). Takoit
Kanciosb MOXeT ObiTb He6oJbLIMX raGapHTOB € €MKOCTbIO Nopfiaka
HECKOJIbKHX NeciTKOB nukodapan.

Kancions koupencaropHoro MHkpodoHa M BkjIO4aeTcs B CXeMy
(puc 8,a) nocrenoBaTeNbHO € HArpy3ouydHIM CONpPOTHB/AeHHEM Ry H
HCTOYHHKOM DNOCTOSHHOTO (noJspu3yiowero) HanpsikeHus b5. [lpuuuun
EeHCTBHA KOHIEelCaTOpHOrO MHKPO(OHA 3aKJiouaercs B TOM, YTO KOTAA
noa aeficTeueM 3BYKOBOH BOJIHbI MeMOpaHa KoJje6JeTcs, To H3MEHsercs
eMKOCTb Kamnciosis, a cjeioBaTejbHO H Tok B uenu. [Tpu BO3pacraHuu
eMKOCTH BO3HHKaeT TOK 3apsila, a NpH ee YMeHbIIeHHH—TOK pa3psaa;
TakdiM o0pa3oM, B Leny OydeT OPOTeKaTb NEPEMEeHHHH TOK, CO34alo-
WA HAa CONPOTHBJIEHHH HArpy3KH R, nepeMeHHOe HanpsiKeHHe, COOT-
BEeTCTBYIOllEe 3BYKOBOMY [aBJIeHHIO Ha MeMGpaHe kancionsi. UtoGel mpH
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MaJIofi eMKOCTH KamncioJs UYyBCTBHTEJNbHOCTb KOHAEHCATOPHOTO MHKPO-
¢oHa He cHHMKaJachb [Nake Ha caMblx Hu3WwuXx wacrorax (30—50 ey),
KOraa eMKOCTHOe COMpOTHBJIEHHe KancioJsi HauGoJblllee, Harpy3ouHoe
COMpOTHBJIEHHE [OJIKHO ObiTh OueHb Goabiuum (Zo 100 Mom u Goee).

IMpu manoil eMKocTu Kanciois u GOJbLIOM HArpy3o4HoM COMpPOTHB-
JIEHHH HCKJI04aeTcs OObiyHOe npHcoeaMHeHHe MUKPO(DOHA K YCHJIHTEJIO
na)e CPaBHHTEJBHO KOPOTKMM KaGenem (1,5—2 m u Gosee), uHaue
pe3Ko ynameT YyBCTBHTEJbHOCTbL MHKDO()OHa H BO3pacTeT ypoBeHb cO6-
CTBEHHOTO WIyMa M HAaBOAHMBIX NMOMEX, MO3TOMY B KOHCTPYKLHIO KOHIEH-
caTOpHOro MHKpodoOHa Bceraa BXOAMT JaMNOBLIH corsacyiomuii Kackand,

Ry Ry

2 *
a) f)

Puc. 8. daekTpHuecKHe CXeMbl KOHAEHCAaTOPHbIX MHKPO(DOHOB.

a — NpHHLHNHANbHAA CXeMa BKJIOYEHHA Kancioasa; 6 — TpaHcdopMaTopHas cxe-
Ma corjacylollero Kackaja; 6 — corjacymolluft Kackal no cxeMe KaTOAHOro
noBTOPHTENRA.

BhINOJIHsAeMbIl 160 no TpaHcopmartopHoit cxeme (puc. 8,6), Jsm6o
no cxeme KaroaHoro nosroputens (puc. 8,8). Iasa nuraHus storo kac-
Kajla W4 Mnomayd Ha Kanciojb MOJSIPU3YIOLIEro HanpsKeHus (nopsaxa
50—100 8) B KOMMNJEKT KOHIEHCATOPHOrOo MHKpO(dOHa Bcerga BXOAHUT
OTAEJbHOE CreuHas]bHOe MHTalollee YCTPOHCTBO, HaJHyHe KOTOPOTO He-
CKOJIbKO MOHHMXKAeT 3KCMJyaTalHOHHble KauyeCTBa KOHJEHCATOPHBIX MHK-
pOGOHOB MO CPAaBHEHHIO C MHKPO(OHAMH NPYTHX THUNOB.

CTyauiiHblil KOHAeHcaTOPHbII Mukpodon tuna 19A-4 umeer ase xa-
PaKTepUCTHKH HAaMpaBJeHHOCTH: OAHY KPYroByio, a IpPYyryio OJH3KYIO
K KapiHoufe, OCYLIeCTBISEMYI0 aKycTH4ecKuM cnoco6oM. Kx nepekaio-
YeHHE MPOM3BOAHMTCA MOBOPOTOM 3KPaHa W3 OPraHHYeCKoro CTrek/a, Ha-
0eTOro Ha KancioJb MHKpodoOHA, MPH 3TOM OTKPLIBAIOTCA HJH 3aKpH-
BalOTCA OTBEpPCTHRl B Kopryce Kamcious. [IpH OTKpHITHIX OTBepPCTHAX Ha
THUIBHYIO CTOpOHY MeMGpaHbl GyAyT BO31eHCTBOBaTlb 3BYKOBble KoJsefa-
HHsl, NpOLelIHe Yepe3 CreuHasbHYI0 MeXaHHKO aKyCTHYeCKYIO CHCTeMy,
M XapaKTepHCTHKA HanpaB/eHHOCTH OyAeT B BHIE KapIHOHIH, a IIpH
3aKpHITBIX OTBEPCTHAX OHAa CTaHOBHUTCA Kpyromoil. YacrorHble xapakrte-
pucTukH Mukpodona 19A-4 nns o6oux BHIOB HanpaBaeHHocTH (pHC. 9)
nem;r B auanasode 50—12000 ey npu HepaBHOMEPHOCTH He GoJee
10 d6.

Bbicoke napameTpbl KOHAEHCATOPHbLIX MHKDPO(OHOB MNpuU MaJjbX
raGapuTax Kanciosis OnpeiessioT HX 0COGYIO NPHTONHOCTb /1A aKyCTH-
yeckHX u3Mepenuil. Tak, Hanpumep, CnelUHaJbHO /1S H3MEPHTEIbHLIX
uesneil npeaHasHauaetcs MHkpodon MK-5, umelowmuit KpyroByio Xapak-
TePHCTHKY HamnpaBJeHHOCTH.
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B npuioxeHWH nNpHBOAATCA OCHOBHble MAapaMeTPhl H HEKOTOphLIE
KOHCTPYKTHBHble NaHHble GOJILIIMHCTBA THNOB MHUKPO(OHOB, MHOrMe H3
KOTOPLIX yKe PRI JIeT BBIMYCKAlOTCs Haluell NMPOMbBILIJIEHHOCTbIO W Ha-
XOAAT IIMPOKOE NPUMEHeHHe.
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Puc. 9. UYacTrorHble xapaxkrepucTuKH MHKpodoHa 19A-4
(no «bpOHTY» u «THIY»).

Akcnnyatauns u xpanenue Mukpodonos. [lpu skcnayaTauuu MuKpo-
(GOHBI YKPENAAIOTCS Ha CTOMKe WJn WITaTHBE DAa3/IMUHON AJHMHLI: KOPOT-
KoM, ec/li MHKPO(OH YCTaHaBJIMBAETCs Ha CTOAE MKW Kadeape, H AJIUH-
HOM NpH ycTaHOBKe Ha noJy. B GoJabwux cTyausx MUKpoGOHBI Moaseluy-
BAIOTCH HA «XKypaB/JH»—CelnabHble YCTPOHCTBA, NO3BOJSIOLIHE nepe-
ABHraTh HX B pas/jHuHbie TOYKH CTYAHH Naxie BO BpeMs fepegaul.

Mukpodonbl BecbMa HYBCTBUTEJbHB K MajellunM BHOpauusM, CO-
TPSICEHHAM, TOJYKAM, KOTODble MOTYT BO3HHKAaTh B TNOMeLIeHHH, Tae
YCTaHOBJIEH MHKDO(OH, M nepemnaBaThCs 4Yepe3 CTPOHTEJbHble KOHCTPYK-
UHH H ApYyrue NpeaMeTh, CONpHKacawoulHecss ¢ MHKPO(DOHOM, MO3TOMY
NoC/TeHHA AOJKEH ObITh HaNeXHO aMopTH30BaH. OCOGEHHO TLIATEJNbHO
cJjlelyeT aMOPTU34POBATL MUKPODOHBI, paboTaiolllie Ha «XKYpaBIsX» H
B APYrHX YCJOBHSX, KOTAa MHKPOGOH He MOxeT GLITh HEMOABHMKHBIM
(nanpumep, B Tenectymusix). [lpu ycTauosKe W npH nepesosKe cleayer
NpefoXpaHiTb MUKPOMOHEI OT YAapOB H PE3KHX COTPSCEHHL.

[lo oxoHuanun paGoOTHl Ha [AWHAMHUECKHe (KaTylUeuHble) MHKPO-
¢oHbl HEOGXOAMMO HaleTb YexoJ, NpeAoXpaHAWUA OT nonagaHus
B HEro MNblJH U KeJEe3HHIX OMHJIOK: XPAaHHTbCA OHH AOJKHBI B MOMe-
IeHUH C OTHOCHTEJIbHOH BJIaXKHOCTBIO BO3AyXa He Bhiwe 80% u Temne-
parypo#t e uumxe +5°C. OmHako no cpaBHEHMIO C APYrHMMH THNAMH
(/1IeHTOUHLIMH, KOHNEHCATODHBIMH W AP.) 3T MHKPOQOHH GOsee yCTOH-
YHBbl K COTPACEHHAM, a TaKkKe K U3MEHEHHSM TeMIepaTypul H BJaX-
HOCTH.

YcnoBus sKenayaTtauuu M XpaHeHHs JIGHTOYHBIX MUKPO(OHOB B OC-
HOBHOM TaKHe e, HO HaJ/JIHYHe BechbMa TOHKOH M CBOGOAHO BHCALLefl
JIeHTOUKH Tpebyer elle Gosiblilell OCTOPOXKHOCTH, 4TOGH OHA He MpPOBHC-
na. JleHTOUHbIH MHKPODOH CleayeT aepkaTb Bcerfa B BEePTHKAAbHOM
NOJIOXKEeHHH Ha MOACTABKE, CTOAKE WU T. M. U XPaHHTb TOJbKO B (yT-
aspe.

Koupencatopubie MHKPODOHBI BO BpeMs SKCMAyaTalliy HAaXOZATCH
NOx Hanpsi)KeHHeM, MOITOMY [BHMraTh, NepPecTaBJATh H Adxe M[EPEHO-
CHTb HX DEKOMEHAYETCs TOJNbKO MpH OTKJIOYeHHOM nuTaHuu. Pacno-
JlaraTh KOHIEHCaTOpHble MHKPOGMOHBH M HMX COEdHHHTE]bHble KabeaH
cleayeT BO3MOXKHO NaJjblle OT JIHHHA mepeMeHHoro Toka. [lo okoHuaHHH
paloThl H BLIKJIOYEHHH NMHTAaHHS Ha MUKDPO(OH HEOGXOIHMO HaieTsh Clle-
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unaNbHbii npenoxpaHuTesbHblli 4exod. Ilpu anuTeabHbIX MepepbiBax
B pafoTe Becb KOMIVIEKT MHKPO(OHA YKJagblBaeTcs B ClelHaJbHBIH
¢yTasp (4emonaH), KOTOpHIH XpaHHTCA B TaKHX e YCJIOBHAX, Kak H
BCe OCTaJbHble THMBI MHKPO(OHOB.

OcropoxHoe oGpauieHne ¢ MHKpOGOHaMH HEOGXONMMO H BO BpeMs
o6bluHBIX Npo6 nepex paboroii. Hu B Koem cayuae He caenyer AyThb
B MHKDO(OH; MOCTAaTOYHO CJerka mocTyuatb MO KOpNyCy KapaHAalioM
HJIM HOrTeM H HErpoMKO CKa3aThb HECKOJbLKO CJOB Ha pacCTOSHHH
10—15 cm.

PeMoHT MHKPO(OHOB mNpH HEHCMPABHOCTH KamcioJs He CJegyer
NpPOH3BOAHTL B TOH XKe MAacCTepCKoi, rae pPeMOHTHpyeTCs Apyras amnna-
patypa. On TpeGyeT BBHICOKOH H Y3KOCMeLHa/JbHOH KBanu(bHKAUHH Ma-
CTepa-peryupoBLIMKA H NOJKeH BBIMOJNHATLCA B YCJAOBHAX aGCOJIOTHOM
YHCTOTBI, MPH HAJHYAM OCOGBIX MPHCMOCOG/EHHH, COOTBETCTBYIOUIHX Ma-
TepHaJIOB H 3anacHLIX AeTaJed.

MHUKPO®OHbDI IJ11 PALHOJIIOBUTEJbCKHUX
YCTPONCTB

Papuonio6utesn npHMeHAIOT MHKPOGOHB B MarHHTO(OHAX, Ha JIO-
GHTeNIbCKHX (CaMOleJbHBIX) pajHOy3J/aX, B KOPOTKOBOJNHOBBLIX H YJbTpa-
KOPOTKOBOJIHOBLIX Mepefaruukax. [locneaHue 4acTo KOHCTPYHPYIOTCS
MaJora6apuTHbIMH (MEPEHOCHBIMH), H K HHM MO3TOMY Heo6XOAMM CO-
OTBETCTBYIOIIHHA MaJiorabapuTHBIH MHKPO(OH.

Junamuyeckne MukpodoHbl. B cTalioOHAapHBIX YCTPOACTBAX NpHroa-
Hbl MHOTHE THMBI MHKPOGOHOB, O KOTOPHLIX roBOpuJsOCh Bbile. OnHako
CpaBHHTEJbHO 0oJbllas CTOHMOCTb H BBICOKHE 3KCIUyaTallMOHHble Tpe-
6oBaHH$# OTPaHHYHBAIOT BO3MOXHOCTH NMPHMEHEHHS B JIOGHTENbCKHX yC-
JIOBHAX HEKCTOPLIX HauGoJjiee UYBCTBHTEJbHbIX U CJOXKHBIX THIOB MHKPO-
tdoHoB. Mexay TeM 6oJlee HH3KHE TeXHHYeCKHe TpPeGOBaHUSA K JIOGHTEJb-
CKOHl annapaType BnoJHe AONYCKalOT paGOTy C NMPOCTHIMH M AelIeBBIMU
OMHaMUYeCKHMH MHKpoOHaMHu, TaKuUMH, Hanpumep, kak MJI-41 u
M]1-47. Buewnuit Bua 31ux MukKpodosnos nokasaH Ha puc. 10, a oGuiue
napamerpbl M HeKOTOpble KOHCTPYKTHBHble NaHHbIE NPHBENEHbl B MPHJIO-
*eHUH. THMoBam 4YACTOTHAs XapaKTEPHCTHKA JIYYUIEr0 M3 STHX MHKPO-
¢onoB — MJ1-47 naua Ha puc. 1.

KpoMe yKasaHHBEIX, 4aCTO NMPHMEHSIOTCS ¥ [APyrHe TuMbl AHHAMHUe-
CKUX MHKpo(oHOB, Hampumep Takue, kak MJI-42, MI-46 u MJI-55.
OcHoBHOE OT/HYHE HX OT CMELHAJbHC BBINYCKAaeMbIX [Js JIIOGHTEAbCKHX
neseii mukpodporos MIM-1, MII-41 u MJI-47 3akaouaercs B OTCYT-
CTBUHM BBIXOZHOrO TpaHcdopMmaTopa, BC/IeACTBHE YEro OHH HMEIOT HH3KO-
oMHbIH BbIX0A (006biuHO 250 OM) H Masyl0 4YBCTBHTEJNbLHOCTb.

[IpumeHaATh AHHaAMHYeCKHe MHKPO(OHB (Ge3 BbIXOmHLIX TpaHcdopma-
TOpOB Hellesecoo6pa3Ho, Tak KaK MX HENOCTAaTOYHYIO 4yBCTBHTEIBHOCTD
(pHXOAUTCS KOMIEHCHPOBATb B YycHautene. [loBHIAIOUIHE MHKPOGDOH-
Hbfi BBIXOAHOH TpaHchopmaTop, npeAHasHayeHHbli 8 paboThl Ha BbI-
COKOOMHBI BXOA JIaMMOBOrO YCHJIHTENs, AOJKEH HMeTb KodpdHuuueHT
tpaHcopmauus He Menee 20—25. Tak, Hanpumep, Tpaucpopmarop
MukpogpoHa MJI-4]1 umeer Kosl%:qmuueﬂr 25; ero nepBHyHasi 06MOTKa CO-
aepxut 140 ButkoB npoeoaa [I13JIIIO 0,25, a BTopnunas—3 500 BHTKOB
[19B 0,13. CepaeuHux H3rOTOBJISE€TCS H3 NepMaJjjoeBOH JIEHTH, CBep-
HYTOM KOJIbLOM; IUHDHHA JeHTHl 9, BHyTpeHHHH AHaMeTp cepAeyHHKa 25,
a BHelHHH 65 mM.
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Mukpodonnble  TpanchopMaTOpbl  YPE3BLIYANHO  UyBCTBHUTEJbHBI
K BHEWIHHM MalHHTHbLIM M 3JEKTPHYECKHM MOJISIM, HHAYLHPYIOLIHM BO
BXOoaHble uwenu Gon i apyrue nomexu. 1 3awHTBl OT 3TUX NoMex H
NpUMeHsieTCs TOPOIL1AILHBI HJIH  KOJbLEBOIl CepaeyHHK, HAMOTKa Be-
IeTcst CTPOro CHMMCTPHYHO M, KPOMe TOro, Bech TpaHc(hopmaTop XOpOLIo
W THIATeIbHO SKpaHdpyercs TOJCTOCTEHHBIM (X0 5—8 iLu) 3KpaHOM H°
MepMasIon Wil ClelinalbHblX MATKHX COPTOB cTa.TH.

Puc. 10. [unaMuyeckite KarTyileuHble MilKpO(QOHBI I TIOOHTEILCAOH
3Bykosamicy M/1-41 (caesa) u M-47 (cmpasa).

ByecTo TpaucdopMaTOpa MOXKHO € yCrneXoMm MPHMEHHTb aBTOTpaHC
tdopmarop, nossossioutliit GoJlee BBLIFOAHO 3aNOJIHTb OKHO CepAeYHHKA
NpPOBOAOM H AWMl JYYUIYI0 YaCTOTHYIO XapaKTePHCTHKY B 00JacTH
BBICIIMX 4acToT. OAHAKO W B HeM CJAedyeT CHMMETPHPOBaTb OOMOTKY.
Tak, Hanpusep, cienato B Mukpodone MJI-47, roe npumMeneH aBTo-
tpaHchopmartop Ha cepaeutike u3 naactud UI-10 X 5 mm ¢ nepBuuHO
oGnmoTKOH 40440 BHTKOB (CO cpeaHell TOYKOil), MocJef0BATENbHO C KO-
TOpoil BKJIOueHa BTopiuHas oOMorka u3 3000 Burkos. Hamorka cre-
JaHa noapsia, BpasGpoc nposoxonm I19J1 0,07. 3BykoBasi KaTylulka MHK-
pocdoHa noakaiouaercss k nepsuuHoil oOmoTke (80 BHTKOB), cpeaHss
TOYKa KOTOpPOi COENHHSETCst C 3KpaHoM (IiaccH, 3asemJsmollasl IIHHA),
yeM M JOCTHraeTcss CHMMeTPHpOBaHHe.

Coeanuutenbtblii KaGeap /4 MHKPOGOHOB 10JI:KeH GbITb He OueHb
AaudHbiM (1—1,5 M), MaJ0eMKOCTHBIM ¥ XOpOWO 3KpauupoBaHHBIM. He
pPeKOMEeHAYeTCsl HCMoJb30BaTh 3IKpaHHylo OnjeTky (OpoHIO) B KauecTse
TOKONPOBOASILIEr0 NpoBoAa. DKpaH Kabeas HNOJKEeH COeAHHATHCH C KOp-
nycoM MuKpodoHa W Ha BXOAe YCHAHTeNAs (B OAHOIl TOYKe) ¢ LIACCH
(3kpaHoM) uJu oblieil 3a3emJsiouiell WHHOMH.

K MuxpodoHaM, npuMeHSieMbIM B NEPEHOCHbIX MaJoraGapHTHBHIX
yCTPONCTBAX, Npel1LaABasioTcs eule ©oJee noHuKeHHble TpeGoBaHus:
OHH 10JIZKHbl JHIL ofecnedinTh 10CTaTOYHYIO Pa300PYMBOCTH (APTHKY-
MAUMI0)  pedd. DToMY TpPeGOBAHHIO YIOBJCTBOPAIOT BEeCcbMa [pOCThie
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10 KOHCTPYKIHH H MaJloraGapHTHble MHKPO(OHBI C MeTaJJIHYecKoil AHa-
¢parmoit (MemGpaHoii), o6blyHO paGoTalollHe B annapaType MeCTHO#H
HJH MeXAyropoqHoi Tese(OHHOH CBA3H H APYTHX CrelHajbHbIX YCTPOH-
cTBax (HanpuMep, B CJAYXOBBIX annapartax s Tyroyxux). Takue MH-
Kpo(OHbI MOAPA3NeNAOTCH Ha MNbE303JEKTPHYECKHe, 3JIeKTPOMarHHTHBIE
H yroJIbHBbIE.

MbesoanexTpuueckne Mukpodonnl. Ins npeoGpasoBaHust 3BYKOBBIX
KoJeGaHHH B 3JeKTPHUECKHE HCNOJB3YeTCSl TaKKe Mbe303JIeKTPHYeCKHH
st ek, BeIpaxKalowuiics B ToM, 4To npH aedopMallun HeKOTGPHIX KpHC-
TaJ/JIOB Ha HX NOBEPXHOCTH BO3HHKAIOT 3JE€KTPHUECKHe 3apsibl, BEJHUH-
Ha KOTOPHX nponopuxHoHaabHa Aedopmupyowed cuie. Haunbosbum
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Puc. 11. Yacrotable xapakTepuCTHKH JHHAMH-
yeckoro MHKpodoHa MJI-47 u nbe3omukpodo-
HOB OT CJAYXOBbIX aNnaparos..

nbe303¢ppexToM 06sanal0T KPHCTaAJbl CerdeToBoil cosnd. Bripesanube
0co6biM 06pa3oM MJACTHHKH H3 HCKYCCTBEHHO BBIPAllleHHBIX TaKHX KpPH-
CTaAJI0B W CJAYXKAaT OCHOBHBIM paboyuM 3/71eMEHTOM Nbe3OMHKpPO-
OHOB.

¢ ITo cBOMM 3/1€KTPOAKYCTHYECKHM H 3KCMJYaTalHOHHBIM CBOHCTBaM
Ite30MHKPO(OHbI He MOryT obGecneyuTb TpeGOBaHHH, npenbABIAEMbIX
K NpoQecCHOHaJbHLIM CTYAHHHBIM W TPaHCAAUUOHHBIM MHKPO(OHAM.
OaHako Takue WX AOCTOMHCTBA, KaK MPOCTOTa YCTPOHCTBA, MaJblii Bec
¥ raGapuTbl, a TakXe He6OJbllas CTOMMOCTb, OMPENEJNHJH HX MpHMe-
HeHHe B JIOGHTEJBCKHX YCTPOHCTBAX H HEKOTOPBLIX THMaX MpPOMBILLIEH-
"ol Hemoporoit annapartypbl. Tak, HanmpuMep, B CJYXOBBIX anmaparax
/1% TYFOYXHX MPHMEHSJIMCh Nb303JEKTPHYECKHe MHKPO(OHBI C MJACTHH-
KaMHd M3 KDHCTaJJIOB CErHeTOBOH COJIH, OT/IMYAIOLLHECS MPOCTOTOH KOH-
CTPYKLHH, MaibiM raGapuToM H BecOM, NELIEBH3HOH H OTHOCHTEJBHO
BLICOKOH UYBCTBHTENBHOCTbIO. DTH KauecTBa HoJroe Bpems ofecrneynBa-
AM TOYTH HCK/AIOUHTe/IbHOe NpHMEHeHHe HX B CJAYXOBHIX aumnaparax
C yCHJIMTeJIEeM Ha MHHHATIOPHHIX pajuojamnax.

K HemocTraTKkaM Nbe30OMHKPO(OHOB cJjelyeT OTHECTH BBLICOKOe BHYT-
peHHee CONMpPOTHBJIEHHe, HMeIOllee eMKOCTHBIH XapakTep, 3HAUMTENbHYIO
HepaBHOMEPHOCTb YaCTOTHOH XapaKTePHCTHKH, HENOCTaTOYHYIO SKCIJIya-
TAlMOHHYI0 HAleXHOCTb (XPYMKOCTb, FHIPGCKOMHYHOCTb) H 3aBHCHMOCTb
napaMeTpoB OT TeMmepartypul. Ha puc. 11 nokasaubl nBe npuMepHble
YaCTOTHble XapaKTepPHCTHKH NMbe30OMHKPO(OHOB OT CJYXOBbIX annaparos
B CPaBHEHHH C YaCTOTHOH XapaKTepHCTHKON NHHAMHYECKOTO MHKPO(oHa
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MJ1-47. Kak BHAHO M3 3TOTO PHUCYHKA, NbE3OMHKPO(OHEI HMET Cpel-
HIO0 yyBcTBHTENLHOCTH 0T 50—60 10 80—100 M8 - H—1 - M2 cO 3HAUHTEJIB-
HbIM noabeMoM B obJjactu 2—4 xey (coOcTBeHHbIl pe3oHaHc auadpar-
Mbl), T€ YYBCTBHUTEIbHOCTb L0XOAUT A0 200 m8-n~'-m?, a B HeKOTO-
pHIX 3K3eMnJspax H eille GoJblle.

[To ¢opme yacToTHO XapakTepHCTHKH W 3HAUEHHIO YYBCTBHTEJBHO-
CTH pa3Hble 3K3eMIJApbl Mbe30MHKPO(GOHOB HMEIOT 3HauHTeJbHbI pas-
6poc. lns HoOpMaJbHOH paGoOThl TakKHe MHKPO(OHB NOJKHLI MOAKJIO-

Puc. 12. Brewnuii Buo 1 ycTpoHCTBO MHKPOGDOHOB OT cay-
XOBBIX annaparos.

a — nbe3oMHKpcdon OT annapata «3BYK®»; 6 — nbe3oMHKPodOH OT
annapatoB «Cayx» H «Kpnc-rann»l;ws—snempomarﬂmnun MHKDO-
¢don MI.

YyaThCs Ha Harpysky He Menee 3—5 Mom u pasmelwiatscs B Hemocpes-
CTBeHHOH OJH30CTH K MHKPOGOHHOMY (BXOLHOMY) KacKany YCHJHTEJNS.

Boinyckaiotrcs aBa THNa nbe3oMHKPO(OHOB: KpYribie (ZHamMeTpoM
35 u BbicoTOl 6 MM) OT cayXoBoro annapatra «3BYK» M NPSMOYToJibHbIE
(pa3mepamu 22,5 X 16 X 6 mm) ot annaparos «Cayx» u «Kpucrami».
Bec Takux MukpodoHOB HeGoJbiuoii (mopsaka 10—15 2). Emkoctb
nbe3osieMenToB nopsaka 500—! 500 n¢g. B Kpyriom MHKpodoHe BHYT-
pH BMOHTHPOBAHO conpoTHBAeHHe B 5 Mom, noakjioueHHoe K BBHIBOA-
HbIM KOHTaKTaM. BHemHu#i BuZ 3THX MHKPOQOHOB MOKasay Ha
puc. 12, a u 6.

daekTpomaruuTHble MUKpPodoHbl. Bricokoe BHYTpeHHee COMpoOTHB-
JIeHHe Nbe3OMHKPO(OHOB 0Ka3aloch OCOGeHHO HeyNOoOHbLIM npu paGoTe
C TPaH3HCTOPHBIMH YCHJIHTEJISAMH, KOTOpble OGBINHO HMEIOT HH3KOoe BXOA-
Hoe conpoTHBJjeHue. JIJI1 TaKHX yCHJHTesel BechMa MOAXONSLIMMH OKa-
3aJIHCbh 3JIeKTPOMarHHTHBIE MHKDPO(OHH, HMeIoIHe K TOMY e 6ojee BHI-
COKHE 9KCIVTyaTallHOHHLle CBOHCTBA.
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MMpuutinn paBoTe 5A€KTPOMACHHTHOR CHCTEMH COCTOHT B TOM, UTO
KoJIeGoLAiica AKOPb M3 MATKOH W/H Cleldanbuoifi cTaid Bo3leficTByer
Ha MarHuTHoe noJjie, 06pa3oBaHHOe MOCTOSIHHBIM MarHuToM. SIKOpb Ha-
XoauTCA B pabouem 3a3ope MarHHUTHOH cHcTeMbl. OH KeCTKO CBs3aH
¢ auadparmoit, BocnpHHHMaloUell 3ByKOBble KOJeGaHus, a MO3TOMY, KO-
Je6nsck BMecTe C Heil, BbI3bIBaeT KosieGaHus MarHMTHOro nojs. B pe-
3yJbTaTe TAaKOro Mpouecca B KaTyuIKe, HAMOTaHHOH MOBepX fKOps HJIH
NOJIIOCHBIX HAKOHEYHHKOB H DAacMoJIOXKEeHHOH B TOM K€ MarHHTHOM Mo-
Jie, BO3HHKAalOT 9JIeKTPHYECKHe KoJie6aHHsi, COOTBETCTBYIOLIHE 3BYKO-
BBHIM KOJIeGaHHAM, BO3AEHACTBYIOWNM Ha AHaparmy.

Jlns TPaH3MCTOPHBIX CJYXOBLHIX annapaTos BhIMycKaeTcs MaJjora6a-
DUTHBI/l 3/1eKTPOMarHuTHBIA MHKpodoH THna MI! (puc. 12,8) npsmo-
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’/ M1 Puc. 14. YcrpoiicTBo

3MeKTPOMarHHTHOro
mukpodona [IIMII-1.
200 $00 1000 2000 5000 2y I — KONMblEeBble  MarHHTHI;
2 — o6MoTKa; 3 — daaHub
Puc. 13. YacroTHbie XapaKTePHCTHKH ¢ MONBIMH NOJIOCHEIMH Ha-

3JIeKTPOMATHATHBHIX MHKPO(OHOB KOHEUHHKaMH; 4 — Mem-
NIOMII-1 1 MI. 6paHa; 5 — oGo#ima.

A\)

yrosbHO# (opmbl, pasMepamu 24X 16 mm u Becom nopsaka 10—I5 2,
NOXOXHH MO BHAY HAa MPSMOYTOJbHEIA Nbe3oMHKpodoH. OTHOCHTebHAS
YACTOTHARA XapaKTEPHCTHKA TaKOro 3JEeKTPOMAarHMTHOro MuKpodoHa (0T-
HOCHTENIbHO uyBCTBMTenbHOcTH Ha 1000 2y) nokasawa Ha puc. 15.
AGCONOTHAA YYBCTBHTENBLHOCTb 3aBHCHT OT KOJIHYeCTBAa BMTKOB OOMOT-
KM, ONMpele/sIOUIHX TaKXe W BHYTPeHHee CONPOTHBJIEHHe MHKPO(OHA.
CranfapTHOe aKTHBHOE COMpOTHBJEHHe O6GMOTKH nopsaka 250—300 on,
npH  3ToM  UyBCTBUTeJbHOCTh Ha dwactore 1000 24 mocturaer
3—5 m8-u~"- m2

IIupoxoe pacnpocTpaHeHHe Moaydua AH(pdepeHnnaNbHbL 3J1eKTPO-
MmaruuTHeili Mukpodon JIDMIII-1, ycTpoHACTBO KOTOPOro CXeMaTHUeCKH
noxasano Ha puc. 14. Moaepuusuposanubii Thn JIMII-1A umeer no-
JIOCHBle HAKOHEUHHKH, BBHHYHBAIOLIHECs Bo (JaHubl, YTO obecneudsaer
ynoGHYIO peryiMpoBKy 3a3opa Mexay HHMH H Mem6panoil. OTHocuTesb-
Haf uyacTOTHAass XapakTepucTHka Mukpodona IIMII-1 npusesena ua
puc. 13; ero a6co/IOTHAas YYBCTBHTENbHOCTb MPH OLHHAKOBBIX 3J1EKTPH-
YecKHX MapaMeTpax C 3JEKTPOMATHHTHbHIM MHKPOGOHOM OT CJHYXOBOTO
annapata Huxe Ha 20—25 06. AKTHBHOe COMpOTHBJeHHe OGMOTKH
70—150 om.

B orauuMe OT Bcex APYrHX THMOB ONHCAHHBLIX 34eChb MHKpPO(OHOB,
ABJAIOMMXCS 3BYKONpueMHHKamMu nasjenus, JIOMII-1 nmeeT oTKpHITYIO
¢ ofeux CTOPOH MeMGpaHy, a MOTOMY SIBJAETCS NMPHEMHHKOM TIpajaHeHTa
nasjienns. UyBCTBHTE/bHOCTh TAaKOro MHKpooOHa GJH3Ka K HYMO B CIy-
yae, ecqM HanpasJeHHe 3BYKa JEXHT B MJIOCKOcTH MeMGpauu. Takoe
CBOJCTBO NpH HaAJexallleM DAacnoJioXKeHHH MHKPOQoHA OKoJIO pTa ro-
BopAmero (MHKPOGOH JOJKeH MoYTA BIVIOTHYIO NpuJeratb peGpoM
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K yry pTa) pe3ko yMeHbllaeT BO31eficTBHe BHEWIHHX LIyMOB, NOBbILIAS
TeM caMblM 3deKTHBHOCTL paboTll MHKpodoOlla B UIYMHBIX MOMelle-
huax. [Ipu dcnoanzosanuu aikpopona HIMIL-1 B THXHX ycia0BAAX
MOKHO O.1Hy €ro cropoHy 3aK.ieiTb Wi 3aMa3aTbh MJIACTHIHHOM, mpe-
BPaTHB ero TakuM o6pasoM B MPHEMHHK daBJeHHd.

K 3/eKTpOMariHTHBIM MHKPO(pOHAM OTHOCHTCS W yHH(UUHPOBAHHbIA
Mukportesedonublil Kancioas tuna O3M-4m (puc. 14), Kotopblii npHMe-
HAETCS W Kak MHKpoGoH, W Kak Tenedod (rakas oOpaTHMOCTb CBOIi-
CTBEHHA M BCeM ApPYrHM. THMAM 3JIeKTPOMArHHTHBIX Mukpodonos). On
umeer auaverp 55 ma, Bwicory 30 s u Bec 125 2. B mukpodoHHOM
npuMeHeHnd paGoyas nosoca yactor Kancioas AIM-4w aexuT B npe-

Puc. 15. DaekTpoMaruuTHbIi MHKpOTe-
Aedounblii kanciodbp JIM-4a.

] — MONIOCHLI  HAaKOHEUHHK; 2 — JaTYHHBIR

60aT; 8 — Maruut; 4 — AKopb; 5 — Auddy-

30p; 6 — pery.JHpOBOUHBII BHHT; 7 — mpy-
XKHHA.

nenax 300—3 000 ey, cpexliee 3HaueHHe MOJHOrO COMPOTHBJIEHHS B 3TOMH
nojoce He HHxKe 600 osm (aKTHBHOE cOMpPOTHBJEHHE OOMOTKH OKOJIO
60 oa), a cpendsis UyBCTBHTEIbLHOCTb B TOH Ke [0J0Ce HA HArpyske
0,5 Mom ne nuxke 10 #8- =t M2

YroabHble MHKpo(onbl. B HeKOTOpLIX YCTpoiicTBax, rae OT MHKpO-
¢douna TtpeGyercs BO3MOXKHO OOJiee BBICOKAsi YYBCTBHTEJNbHOCTb, a BCe
ocTajbhble napaMeTpbl MOFYT GbITh MHHHMaJbHO YI0BJETBOPHTEAbHBEIMH,
4aCTO HCMOJAb3YIOTCS YroJbHble MHKpOGOHHBIe KaNClJaH OT MHKpoTese-
$OHHBIX TpyOOK M TapHHTYp, NMPHMEHSeMblX Ha COPOACKHX TeJde(dOoHHLIX
ceTsiX.

B paaxoTexHuueckofi annaparype, ocoGeinilo B MasoraGapuThoii
u nepenocHoii (YKB nepenaTuMkH, peroprepckiie MaruutodoHst), nan6o-
see shdekTuBHO MOTYT paborark kanciwoan tuna MK-10 u MK-59, sneiu-
HHil BHA KOTODPBIX MoKazan Ha pic. 16.

Kancione MK-10 wnyveer mraMnoBaHHbIfi MeTaJsMYecKuii Kopnyc,
Ha JHe KOTOPOTO YyKperJeH HENOABHMIKHbLIA JaTyHHbIi 3/€KTpoj B BHie
JIACKa C Hapy:KHOH MOBEPXHOCTBIO, MOKPBITOM TOHKHM cJoeMmM najiaaus.
HenoasHKHBIA 3JGKTPOA NPH MNOMOLLIH H3OJALHOHHON BTYJKH H ABYX
wail sJeKTpHYECKH H30JHPOBAH OT KOpMyca, Ha IHO KOTOPOro 3achl-
naercss YroJnHblfi MOpPOLIOK, CIJIOMbL MOKPLIBAIOUIHA 3TOT  3JEKTpod.
IToaBHXKHBLIH 3/7eKTPOId, BBINOJHEHHLIH H3 TOHKOH JaTyHu B BHIe uya-
WeykH, TPHKpenJeH K Jerkofl Merajaudeckofi durypHoit anagparme,
Kpas KOTODOHl MNpH MOMOWM KoJblla Kpenarcs no Kpatwo kopnyca. Ya-
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[eYKa, CHAapyXH TakxkKe M[OKpLITas cjdoeM nNajjagus, nOrpyxaercs
B yrosibHbli nopowok. Mexay auadparmMoit H yroJbHbIM MOPOLIKOM
HMeeTcsi TOHKasa 1lafi6a M3 371aCTHYHOH TMJIEHKH, NMPHKpenJeHHas cserxy
K MOABHXKHOMY 3JIeKTPOAY H OrpaHHUHBaIOLUlas 3achiNKy nopoluka. Kop-
nyc cBepXy 3aKpHIT KpHIIKOM, 3aBaJblOBaHHOH MO Kpawo. B Kpbllke
HMEIOTCH OTBEpPCTHS 1/ Npoxoja 3BYKOBbIX KoJaeGaHui, a cBepxy
yKpenJieH (UrypHbI AHCK, NMpenoXpaHAIOUHI NpH pasrosope oT nona-
NaHHA BAArd W ucnapeHu#i BHyTpb Kopnyca. [luamerp kancions 51 s,
HauGoJblias BeicoTa 25 ma, Bec 60 2.

Kancions MK-59 umeer Gosee ynpoiuexnyio KoHcTpykuuio. Ero xop-
nyc BEIMOJHEH W3 MJAacTMacChl, HEMONBHXKHLIH 3JeKTpoa (B BHae 4a-

Mr-10 MK-59

Puc. 16. BHewnn#i Bu1 yronbHeiX MHKPO(DOH-
Hbix kancionefi MK-10 1 MK-59.

IIEYKH) BMpPeccoBaH B IHO KOPnyca, a NONBHXHbIA (Yalleyka HEMHOro
MeHbIIEro pa3mepa) KpemHTCS K OYeHb TOHKOH KOHycooGpasHoii MeraJ-
Jnueckofl guadparme, HMelollel psa BbAABJEHHLIX N0 o6pasyiouleil pe-
Gep, KoTOpble MpHAalOT AHadparme HYXHYyI0 xecTKocTb. Mexny aJek-
TponaMH (MOBEPXHOCTb HMX NOKPHITAa Na/llajHeM), 3achinaH YroJbHEI
NOpOLIOK, ypOBeHb KOTOPOro OrpaHHY4ABaeTcs Mmai6ofi H3 TOHKOrO U
NpOYHOTro LIeJKa, MPHK/IEEHHOro M0 BHEUIHEMY Kpalo BHYTPH K KOpHycy.
ﬁ’nacppama npHKHUMaeTcs No Kpam Koprnyca MeTaJJIHYeCKHM KOJIbLOM,
noBepX KJafeTCss KPYKOK TOHKOH MJIEHKH H3 MOJHCTHDOJNA U Bce 3TO
3aKpHIBaeTCA METaJIHuecKoil KpHIUKOA (C NeBATbIO OTBEPCTHAMH), 3a-
BaJbLIOBaHHON N0 Kpawo kopnyca. Jlas KoppeKkiuu yacTOTHOH XapakTe-
PUCTHKM B KOpNyce CleNlaHbl ABa OTBEPCTHS, 3aKJEeHHbLIX TOHKHM ILed-
koM. [Iuamerp sroro kanciosns 37 mm, BeicoTa 15 mm, Bec 15 e.
OnucaHHble KancloJu MOTyT pa6oTaTb NMpH JIOGOM MNOJOMXKEHHH, TaK
KaK MX KOHCTpPYKLUH# ofGecreudBaer Hepa3pblBHOCTb MHKPOGOHHOH uenu
BCJIECTBHE TOrO, YTO NOABUIKHBIA JEKTPOX BCErfa HAXOAHTCS B MOPOLU-
Ke, COXpaHssi TeM HYXHBIi KOHTaKT MeXAy 3JekTpoiaMH. B 3srtom
#X GOJ/IbIIOE MPEeHMYIIECTBO Mepel KaNCIOJAs$iMH CTaphiX THMOB (HalpH-
mep, Ne 5 IIB u MB) c xpynko#i yrosibHOi#i MeMGpaHOH, paGoTalOWHMK
HOpMaJIbHO TOJMLKO B BepTHKAaNbHOM nojoxeHHH. [lokpbitue Merasnu-
YECKHX 3JIeKTPOJAOB MajiagHeM (BelecTBOM, HeHTpasibHBIM AJs Yrofb-
HOTrO MOpOIUKA) MO3BOJHJO H30aBHTbCS OT HEOGXOLHMOCTH MPHMEHEeHHs
YroJIbHBIX 9JIEKTPONOB, YTO IpPHBEJNO K 3HAYHTEJbHOMY MOBHIIEHHIO
[POYHOCTH H YJYYLIEHHIO APYTHX KayecTB YroJbHBIX MHKPO(OHOB.
JHeiictBue yrosibHOro MHKpo)oHa OCHOBAHO Ha CBOMCTBE YroJbHOrO
110pOIIKa H3MEHATh CBOE COMPOTHBJEHHE B 3aBHCHMOCTH OT CHJIBI CXKA-
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THS 3epeH, COCTABJSAIOUIHX MOPOIIOK. YTOJBHBIA Kamnciosb, TakuM 06pa-
30M, ABJISIETCS CBOEOODA3HBLIM NepeMeHHbIM CONPOTHBJAECHHEM, UMEIOLLHM
InHaMuueckuii xapakTep. JluHaMuueckoe CONPOTHBJAEHHE KANCIOAR 3a-
BHCHT OT COPTa YrOJIbHOTO MOPOLIKA W AJsA KaXKIO0T9 THIa He IOVIXKHO
MpeBHIIATh OnpeJeseHHOR BequuuHbl. [lo gUHAMHUECKOMY COMPOTHBJIE-
HHIO YrOJbHblE MUKPOGOHBI

NOApPa3neNAIOTCS Ha HH3KO- P

omurte (HO), cpenneomuble 06| 036'— 108 5"m*

(CO) u Bhcokoomuse (BO). 40 ~ N

[lepsrie umeoT aunamuve- IY v |\ \MH-10
CKOe COTPOTHBJeHHE oKoMo 90 P Uy

50 om un paﬁggaror npH TOKe 20 _ |- \

NUTaHUs H0 Ma, BTOpble— i

70—150 os u TOK nuTaHuA // 1X_[MH-49
He Gosee 50 ma u Tperpu— 10 —

150—300 om u ToOK mHTaHHS 0

He Gonee 25 xa. 200 300 1000 2000 5000 zq

YyBCTBHTENBHOCTD YroJib-
HEIX MHKPOOHOB OCOGEHHO  Pyc, 17. YacToTHble XapaKTepHCTHKH
BelHka B 06/1aCTH  CpemHHX YrolbHBIX MHKDOGQOHHBEIX KamcioJe
gacror (ot | no 3—4 «key), MK-10 1 MK-59.
4TO  CNOCOGCTBYeT  AOCTH-
XKeHHio Jgyumeli pa36opuH-
BocTH (apTHkyasuuu) pedn. YacTOTHHlE XapaKTEDHCTHKH  Kamcio-
aei MK-10 »u MK-59 nokasaHel Ha puc. 17, “3 KoTOporo
BHIHO, YTO MaKCHMa/bHas 4YYBCTBHTEJbHOCTb Kanciols MK-10 Ha
yactote 2 x2y gocruraer 1000 ms-w—'-m? npu ofwell sepaBHOMep-
HocTH B noJioce 300—3 000 ey (HoMHHaJbHas NOJNOCA YacTOT 4/ TeJe-
¢bouno# cBsazu) nopsiaka 22—25 96. Kancionb MK-59 Ha Toii ke ua-
crote uMeer 100—200 #8-#~'- M? npu Takoll e HepaBHOMEDHOCTH.

Jns HopMaJsbHON paGoThl yroJIbHOro MHKPOGOHA OH A0JKeH OHTb
BKJIOUEH B LEenb MOCTOAHHOrO TOKAa, BEJHYUHHA KOTOPOro He 4OJIXKHA
npeBbIUATh ONpefeNeHHOH AA KaxKAOro Kamnclo/s BeJHYHHbl, yKa3aHHOH
soiwe. IIpn GoJsblioM TOKe cnekaercs W MOPTHTCA YrOJbHbLIE NOPOLIOK,
BO3HUKAIOT HeJHHeifiHble HCKaKeHH#, WOPOXH W TpeckH. [lpn oueHs
MajloM TOKe Pe3KO CHHIKAeTCs YyBCTBHTeJbHOCTb. [1osToMy B 3aBucHMO-
CTH OT HOMHHAJBHOTO TOKa Kanciols H COMPOTHBJEHHS BXOLHOH Lemu
Heo6X0IHMO NOAGHpPATh COOTBETCTBYiOLLlee HaNps:KeHHe NHTAHHs.

YroabHbl Kanciosb MoxeT 3(deKTHBHO paboTaThb ¥ NpH MOHH-
KEHHOM TOKEe MHTaHHsd, OCOGEHHO €CJH OH MPHMEHSeTCs C JaMMOBbIM
HJH TPaH3HCTOPHBIM ycuauTeqeM !. CHuKeHHe UYBCTBHTEBHOCTH B 3TOM
cJy4ae MOXKeT GHITh JEerko KOMMEHCHPOBAHO MOBbILIEHHEM KO3(duilu-
euta ycuaeuus. Ilpn 3ToM yayullaeTcs uvacTOTHAs XapaKTEpHCTHKa,
3HAYUTENBHO CHHXAeTCA YypPOBeHb BHYTPEHHHX IWYMOB, MOBBIIAETCS
CTaGHABHOCTb H HaleXHOCTb PaboThHI

! Oco6eHHocTd paboOTbl yroNbHOro MHKPOGOHA (IPH NOHHIKEHHOM
Toke onucadbl B kHure M. E. ®uuknepa — DNeKTpoakycTHUeCKHe Xapak-
TepHCTHKH TesledoHHOrO Tpakra, Ceasbuanar, 1961.
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