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I. UENb PABOTH

' McenenoBaHie YECTOTHHX XaDEAKTEPUCTUK BXCLHOTO COMPOTHBJIEHUA
CAEKTPON¥HAMIURCKOI ["CJIOBKA NDPH €€ [LAa3JUUHCM 3KYCTUUYECKOM oiopm
NEeHUuu .

2. GALAHUE

flc GaHHHM K3MEpEeHWit MOCTPCHTH UACTOTHHE X2PAKTEDUCTHKWM MOLY-
aa | Z | n azoBorc yraa & NCJAHCIO BXOLHOI'O CONPOTKBAEHWA 2JEKTPO-
nMHamuueéxoﬁ COSOBKM, padoTawuel B OTKPHTOM, 33aKDHTOM filIMKE ¥ C
1a30MHBEPTODOM. ) ,

PaccunTaTh BearuMHs akTMBHOA R M peakTveHoll - X cocraBas-
OWKMX BXOLHOI'O COMDOTUBSEHUR I'DOMKOI'OBODUTER

2. OCHOBHHE TEOPETUYECKWE CBREANEHUS K COOTHOWEHUS

SNeKTPONMHAMMUECKaA TONOBKa TIPEACTaBJAfET COGOi USTHPEXMOJnC-
HUK, UMEoWNMy SMEKTPUUECKHE BXON M QKYCTMUECKMi  BHXOH, T.e. ABJIAET-
CA Mpeo6pazoRaTeNeM ¢y OBUPaTeneM.

Hcxoma vz cGueil TeopMU ueTHPEXMOAWCHUKOB [I], BaA ajekTpuuec-
KOro ®SKBMEAJEHTa npeotpasoBaTens |} ABUraTens umeew

U=1I[2z, +IK12/<Z+ZH)J (D

roe U - HanpAmenue, nonaBaemoe B 3BYKOBYX KaTYWKY Ponoaxu, B;

I -~ Tox, npoTeKawiui nNo 3BYKCBOA KaTyukc, A,

Zk ~ BDJEKTPUUYSCKCE CONDOTMBIEHHWE 3BYKOBOK KaTyuwku, OM;

7 - MEX3HUYECKoe COTNpPOTUBIEHUE NMOABUEKHOR CUCTEMH, KI/C;

Z” - MEexaHWuecKoe COnNpOTHEJEeHMe Harpysku npeotpasoBaTe-
N8, Kr/c;

K - KOS{{MUMEHT 3JEKTPOMEXAHUUECKON CBA3H;

RK 7] COLK- COCTBETCTBEHHO &KTUBHOE U UHOYKTUBHOE COMPOTUB-

JIEHUA 3BYKCBOA KaTywku.

ConpoT¥BreHre MEeXaHWUECKO?A CUCTEMH C OJHOW CTereHb® CBOOO-

7 = jwm's 1fjwc,

rne /7 - macca NOOBUKHO# CHCTEMH TI'OJIOBKM 'DOMKOT'OBODUTENA;



C - ru6KOoCTb nonBeca MOLBMAHON CHUCTEMH.
COoGCTBEHHHM 8KTHBHHM MEXaHWUECKUM COMPOTHUBJIEHUEM, COMPOTHUB-

JleHreM TDEHMA NpeHeGperaem.
MexaHWUECKOEe COnDOTUBAEHME HAPDY3KW Zpy NIAR Manyuyarens

.

€CTE ero COMPOTHUBAEHHE HUINYyUEHUA ZR .
Zy =2Zg = Fg + pgwig
rge ’k - AQKTHWEHAA COCTaBJARWaR CONDPOTUBIAEHWUA WUINYUEHUA,

Mg - NpUCOENMHEHHAA wacca, /g = Xz /w.
BHeCeHHOe BJIEKTPUYECKOE CONPOTUBJEHME. IR 3NEXTPOLMHAMUUEC-
KOTO npeobpazoBarenf, OGYCAOBJEHHOE SNEKTPOLUHAMUUECKKM NPeospaso-

BaHuewm,
Zgy = |KI/ (2 +24)= (80)% [ wpw(memg)+1ffwe]. (2)

[lonHoe BaeKTPUUECKOE CONPOTHUBJEHWEe pasoTawwerc rpeofpasoBa-

res Z =2k +Zsn.

{3 BupaxeHMA (2) HaxOmMM BHOCHMYW® MpPOBOAMMOCTE Yy = f/éZBH.

r. (80)% fw(m+mg)/(88) 1 /fwe (86)* - (3)
jwe/R+ 1wl
R=(80)%)ry; C=(m+mr)/(BE)?; L =(88).

BHOCMMAA NPOBOLKMOCTB NPEACTAaBJAET COGO# NPOBOAWMOCTL TPEX
napaiienbHO BKIOUEHHHWX CONpOTHMBJAEHWil, Ha puc. 1 npuBeneHa cxema
3JIEKTDUUECKOr0 3KBMBAJIEHTA BJEKTPUUECKOoll IOJOBKU, & Ha puc. 2 -
YaCTOTHASA XaDAKTEePUCTHKE MOLYJNA MOJAHOrO 3JEKTPUUYECKCTO CONPOTUB-
JNIeHNA TpOMKOToBopuUTeNs. COGCTBEHHAA 4acTOTa MOABUXHON cHCTeMH

3NEeKTPOAMHAMUUECKON T'ONOBKHU

fo=1/[2%(me)™] = 1/[22(L°C)"*] . @

Y
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Puc. I. Cxema 3JEKTDHUECKOIO 3KBMBAJNIEHTa TOJOBKH

QNeKTPOAMHAMUUECKOI0O 'DOMKOI'OBOPUTENA
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Ha 6osee BHCOKMX 4YAaCTOTax BXOJHOE CONPOTHUBJIEHME BJEKTPONUHA-
MUUECKOR [OJIOBKY ONpefenfsieTCA MHAYKTUBHHM CONPOTHUBJIEHHUEM OOMOTKM
3BYKOBO/ KaTYWKX M pPAaCTET NPONOPLUMOHANBHO 4acTOTe.

InA 3nekTPoAMHaMUUYECKOX r'oJOoBKM, paloTavue? B Amuuke ¢ ¢aso-
MHBEDTODOM, 3JEKTPHUYECKAA SKBUBANEHTHEA cxema ychoxHAercA (Ha
pHC.3 - WTpUXOBAA JKHWA).B 3TOM clyuae B MEXaHWUECKYI CHCTEMY BXO-
OAT 0Ba KoJeGaTeNbHHX KOHTYPa, BKJAOUEHHHX NOC]eNOoBATENbHO. OLMH
W3 HUX MnpencTaBiAeT NOABURHYW CUCTeMy IOJOBKM, a Apyroi - cober-
BEHHO $a30UHBEpPTOP. OTOT KOHTYD 06pas3yeTcA IMOKOCTHI0 BO3AyXa B
AWMKE M Macco® BO3JyXa B OTBEpCTUM (A30MHBEPTOpPA (BKJIWUAA B Hee
COKOJEOIouYyCA MacCy OKpysawued cpenu).

CooTBeTCTBEHHO uacToTa lasouHBEpTOpa ONpPefeadAeTcA Maccoi
BO31yXa B OTBEPCTHUU ¥ I'MOKOCTBHO AWMKA.

[lp¥ npaBUNbHOM KOHCTPYMDOBAHUM PPOMKOIOBODUTENA PE2OHaHCHbLE
YacTOTH OOOMX KOHTYPOB HOJEHH OGHTH NPUMEPHO DABHH:

. 12
fo =L, = 4/ [25(me)"*] = 1/[2xlmen)"] o)
B 2TOM Cjlyuae BHOCMMAR MPOBOAMMOCTL GyReT UMETh BHA:
yBH"‘ 1//?’+/'¢2)C’+1/(}wb”+/€”+Jl/a)c”),
rne ¢’= /?7,7/(88)2; L”=(BZ)ZC,,,' K’;(Bf)z//“; (7

/" - aKTMBHaA COCTABAAKWAA CONDOTUBIEHHUA WBJNYUeHUA Pa3OUH-
BepTopa.

(Iip¥ BHNOJHEHUN YCNOBHA {0 =f, uacTOTHaA xapaKTepUCTHKa
NONHOTO BXGOHOTO COTMPOTMBAEGHMA POJOBKM, paGoTawueil B AuMKe C ¢a-
30MHBEPTOPOM, GYLET MMETh 4BA HOMOJHATENAbHWX MaKCUMyMa (pEe3oHaH-
ca): omux Huxe [, , a npyro# Buue f, ; Ha uacrore £, BXOLHOE
COMpPOTUBNIEHYE T'DOMKOTOBOPUTENA HECKONBKO YMEHbWAaeTCA. BiauAHue
$a30MHBEPTOPA CKA3WBAETCHA Ha UACTOTAX HMME UACTOTH BNEKTDPOMEXaHM-
YECKOTO De3OHaHca, BHUE ero XapaKTEePUCTMKA MONHOFO BXOLHOLO CON-
DOTMBEHAA TONOBKM OCTAETCH HEHBMEHHO.

lpuMeneHke $a30MHBEDTOPA HECKOJNBKO DaCUMPAET UACTOTHHA Aua-
NasoH B CTODOHY HM3KMX UACTOT; MOHMKAA HUKHKID YSCTOTY MUBJIYUAEMHX
IDOMKOTOBODUTENIEM KONEGaHuii, yMeHbliaem KOSPEMLMEHT TapMOHUK W
YMEHbUAEM HEepPaBHOMEDHOCTb UAaCTOTHON XapaKTEDUCTUKM B OGJIECTH HU3-
KMX UaCTOT. YMEHbUEHWE BDAEKTPUUYECKOTO COMPOTHUBJEHHA B OGNECTH De-
3OHAHCHHX 4acTOT (NPUMEPHO BIBOE) ynyywaeT OTGOD MOWHOCTH OT YCH-
anTend. »



4. ONWUCAHME JIABOPATOPHOM YCTAHOBKH

W3MepeHre NoNHOrO 2JEKTPUUECKOr'0 COMPOTHUBJEHWA CPOMKOIOBO-
PHUTENA MPOU3BOLMTCHA METOLOM CpPaBHEHMA conpOTMBﬂeHMﬁ.'STo cpaBHe-
HUE MDOM3BOAMTCA C MOMOWBK ocuuanorpata, KOTOPHE NO3BOJNAET QuKCU-
POBATHL DABEHCTBO MOjy/eil CDABHMBAEMHX COMPOTUBJEHAH U M3MEDPATbH
pa3HocTh ¢aszoBHX yrsos, CpaBHUMBAKTCA X&8PAKTEDUCTHUKM OOHOK W ToM
Xe dJeKTpoouMHaMUueckoih IOJIOBKM PDOMKOTOBOPUTEJNIA, pabGoTavuel 6e3
aKycThueckoro ofopmieHua ¢ $a30MHBEDPTOPOM, B 3AKPHTOM fUUKE.
CTPYKTYpHaA cXema W3MepUTeNbHOR yCTAaHOBKKM MokalaHa Ha puc. 4.

Cuuitorpad

™ N — o o0
. | T :

L

Pruc. 4. IyHKUMOHANbHAA CXeMa W3MEPUTENbHOR YCTAHOBKH

Ilns U3MEDEeHUA MOJHOrO BXOMHOIC CONPOTHBAEHMA Z  3BYKOBAA
KaTyllKa rOJIOBKM BHJIKWYAETCA [OC/ENOBATENbHO C U3BECTHHM COMPOTHBlIE-
HUEM U MCTOUHWKOM HanpAXeHWA 3BYKOBOH uyacTOoTH. B kauecTBe M3BecT-
HOI'O COMPOTHMBJAEHUA MUCNOJB3YETCA MarasuH COMPOTHUBJEHHIA.

ONMH M3 BXOJOB OCUWIIOrpata MOAKNNUEH K W3MEDUTENBHON ycTa-
HOBKe uepe2 pasnesnnTenbHHit TpaHcdopmarop ¢ koadpduuneHToM TpaHcdop-
MaluMu OAA YyCTP2HEHUA rajlbBaHMUECKO# CBASH MEROY O6OMMM BXOJaMyu
ocunanorpaja. BxoL ycuauTena cvrkasa ccuussorpaga BraougeTcA na-
paNneNbHO MarasuHy CONMPOTMBJEHWI, a BXOX Pa3BePTKU - MnapajniejbHo
3BYKOBOW KaTyWwKe COJOBKH. [NA NDPaBUIbHOI'O U3MEDPEHMA IZZI Heo6xo- -
OUMO DABEHCTEO KO2PEVLMEHTOB yCuJNeHUA o6OMX YyCUIUTene# ocuuaaorpa-
ta.

Ha axpaHe ocuranorpada ykpenjsera KOODAMHATHaA ceTka, Clayxa-
WaA OJAA U3MEePEHMA COOTHOWEHHMI aKTUBHOW ¥ DEAKTUBHOA COCTaBAROUMX
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BXONHOTO CONDOTUBACHUA PPOMKOTOBODUTENA. OCH CETKH YCTAHOBJEHN
non yraom 45° K aMHMM TOPUSOHTANBHON Da3BepTKM Jyya ocuunjorpaga.
5. METOLMKA ¥ NOPALOK BHMOJHEHKA
JIABOPATOPHOR PABOTH

I. BraouMTh npUGOPH M NaTh WM NPOrperbCA B TeueHHe 5 MUH.

2. [lpoBepnTh NPaBMABHOCTb BKJIOUEHWA TIeHepaTopa NO HYJEBHM
"OUEeHMAM" ; BHXOL LOJMEH OHTb HHBKOOMHLIM, '

3. TlpoBepuTh NOJOKEHUE CETKM Ha BKpaHe ocuuanorpada, AR Uerc
CHATbH CO CXEMH HanpAXeHWEe 3BYKOBOW 4YaCTQTH ¥ BHJIOUUTbL Da3BEpPTHY.

4. OTKanubpoBaTh ycuaurenu ocuunnorpata. CcefMHUTL napannenb-
HO BEepXHWE 3axuMbi O60UX BXONOB ¥ MOJNATH HAa HMUX HANPAREHWE UACTOTH
I xl'u. MOXHO TaKKe OTKJIKWUMUTH BEDXHUH 2aXKM BXOA2 T'OPUIOHTANBHOIO
ycunurens "X" OT CXeMu W3MEpEeHUI ¥ COemMHWUTL OTY KJIEeMMy C BEDXHUM
3amMMOM BXOA& BepTHKanbHOro ycuaurtenasa "V". [locTaBUTH Ha MarasuHe
conporuBieHuid I kOM ¥ nomaTh OT I'eHEpaTopa HAaNpAXeHUr 5 B ¢ yac-
ToTo# I K['U. Pyukamu perysiMpOBKM YCWUJIEHUA TOPUIOHTANBHOIO W BEpPTH-
KanbHOrO ycuauTeseit HJOGUTBCA TOTO, UTOGH Ha SKDaHEe ocuuMAAorpada
nojyuanach npAmMas JMHUA, COBNafawmaA c ocbw ceTky (nof yraom 45°).

B aToM cayuae ycuieHnue oGOMX ycuauTened ocuuanorpaga Gyner
OIMHAKOBHM. [IpM BCEX MOCAEAYOUAX WIMEDEHUAX MOJNCKEHUE DErYARTOPOB
ocTaeTca HEeM3MeHHHM (OTMeuyaeTCHd KDaCHHMU MeTKamu).

5. BoccraHoBATH nepBoHauaJbHOE BKJOUEHME ocuujiorpaga, BKJo-
YUTH HANpAXEHUWE Ha BHXOLE reHeparTopa, NOCTaBMTH Ha MarasuHe CONpo-
TUBJIEHUEe HUME NECATKOB OM U TPOBEDPUTH MPABUIBHOCTH BHIWUEHWUA KIME-
PHUTENbHOA CHCTEMH .

6. OTKPHTH TOJOBKY, CABMHYB GyTAAp Lo ynopa, MojaTh OT IeHe-
paTopa HanpaxeHue 4-6 B u Ha uvacToTe I K[ NOLGOPOM CONPOTHUBAEHMII
Ha MarasuHe OOGWUTBHCA COBMEWEHUA GOJbWOK CC¥ NOJNYUEHHOrO Ha SKpaHe
ocumsaorpaga aaaunca ¢ OOHOM U3 OCel KOCDOMHATHO! CETKHU.

7. YCTEGHOBUTH Da3Mep 6oablioil ocU asnunca 2a=40 MM ¥ KW3MEDUTH
Manyo och 26, a Takke 3HAuUeHUe COMPOTMBJAEHWA, HabpaHHOro Ha marasu-
He CONpOTUBJEHHUIA,

JlaHHHe 3anucaTbh B TAGNUUY.

8. Wamepenrs nn. €, 7 npoBecTH Ha uacTtorax 63, 125, 200, 50C,
1000, 2000, 4000, 8000 I'u, a Taxme Ha YaCTOTaX MEXaHWUECKOTO U
3NeKTPOMEXEHWUECKOTO DEBOHEHCOB M HA YacToTax, OTJMUEHUUXCA OT HIX
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Ha 5-I0 [y, UTOGH MOJYUNTb 6OJiee TOUHY KDUBYKW YaCTOTHO{ XxapakTe-
DUCTHKW MOAYJA BXOLHOI'O COMPOTUBJEHMA I'DOMKOIOBODUTENA.

9. OnpenenuTh ¥ BHAKUWTH B TaOJNMLY UYACTOTH MEXQHUUECKMX M
B3NEKTPOMEXaHWYECKIX DE3OHAHCOB (NpM DE30HaHCe 3JJaKNC CONpOTHUBAE-
Euil BHDOXOEETCA B JIMHUO).

10. MoBTOPUTH Te %€ WM3MEepPEeHUA NpKU MOJIHOCTHK 3aKpHTOM QyTaApe
V. Npy pa6oTe POMKOrOBOpUTENA C ¢asouMHBepTOopoM. TOuHOoe 3HaueHue
3a30pa $a30MHBEPTOPA YCTAHABAKBAT MO PaBEHCTBY INBYX DPESOHAHCHHX
NUKOB. : '
I1. [locne npoBepku MOJyUEHHHX DPE3yJabTaTOB NpenojaBaTenem
BHKIIOYATD annaparypy.

12. Mo J[aHHHM U3MEDEHWN HEOGXOOMMO ONpPEeNennTb YyroJ COBUra
a3 ¥ , axTUBHYW R u peakTuBHyw X cocTaBiAwuMe MOJHOrO
BXOOHOI'O COMPOTMBJIEHMA BJIEKTPOAMHAMUUECKON FOJOBKK, padorawueit B
38KPHTOM AlKKE W ALKKE ¢ ¢a30MHBEPTOPOM.

PacueT npousBOAWTH, MCNOAb3yA crelyoune GOpMyJn:

tg $/2 = b/a; (8)
R =|zlcosy; (9)
X =|zlsin¢. , (10)

Bce M3MepeHHHE M DACCUUTAHHHE NaHHHE CBECTM B TpU TaGAMLM
(o6wana ¢opMma Ta6auu npuBefeHa HUXE) IONA TPex DexumoB: G6e3 ¢yTaapa,
B CaKPHTOM ¢yTaape ¥ ¢ $a30MHBEDPTODOM.

Obuwas ¢opma TacnUU

£ 1zl 2a, | b, [tglr/z) | ¥ |cosy |sing | R, | X,
[u .

OM MM MM (0}] OM

AHANOrMUHO - AAS OBYX JADYT'MX DEKUMOB.

3aMeyaHHe: Ha uyacToTax BHUWE YACTOTH MEXaHMUYECKOro pe3oHaHca
X0l I'pafukoB MOLYNA CONPOTHUBJEHMA TOJOBKM FPOMKOICBODUTENA Npak-
TWUECKM OJIMHEKOB, NOITOMY NPUMEPHO C yacToTh BHie 250 'y uamepe-
HUA- MOXHO He TNMOBTOPATH.
9



6. COLEPKAHME OTYETA

OTyeTr OOJMEH COLEpXaTh:

I. WanomeHue ueau paGoTH M MeTona M3Mepenuii.

2. CTPYKTYPHYIO CXeMy W3MEPUTENIbHOWX yCTaHOBKH.

3. TabnuuH VM3MEPEeHHHX M BHUMCAEHHHX BEJWUUMH.

4. YacrorHue xapakrepucturu |Z|, R , X ; no ocu aScumecc
NOJKHN OHTh OTJIOXEHH UYacTOTH B JorapupMuueckom macurade, no OCH
OpOMHAT - COMPOTMBIEHUAR B JIMHE/HOM MacuTade C COGaKAEHMeM 3HaKa
daszoBoro yraa.

7. KOHTPOJNBHHE BONPOCH

I. KakuMm MeTOJioM M3MEpAETCA BJEKTDUUYECKOE CONpPOTUBAEHME?

2. Kakumy p1eMeHTaMM DKBMBAJIEHTHONM cCXeMbl ONpEenefAslTCA YacTo-
T MEXaHUYECKOI'O M DBJEKTDPOMEXaHWUECKOI'O DE3OHAHCOBY

3. KaxkoBo HazHaueHuWe ¥ nNpuHUMN AeilcTBua ¢tasorHBepTOpa?

4. W3 Kakoro ycrnoBUA BHOMPAT DE30OHAHCHYW uacToTy $asouMHBeEp-
Topa? Kak npaKkTWUECKV HACTPauBaTb $a30MHBEDPTOD?

5. llpuBennTe cxemy DJEKTPHUECKOrO OKBHUBAJEHTa 3JEKTPOAMHAMH-
YECKOH [OJNOBKM M MOACHATE BCE NMapamMeTpH CXEeMu. .

6. CocTaBbTe i MOACHUTE CXEMH aHaNoOra U 3JEKTPUUECKOrO SKBU-
BaJeHTa B3JEeKTPOANHAMUUECKOX [OJIOBKM, padorawuedl ¢ $a3oMHBEpTOPOM.

7. Kakumy snemeHTamu onpenesnseTcs BXOOHOE CONMPOTHBAEHWE IPOM-
KOPOBOPDUTENA Ha CaMHX HHWBKMX M CaMHX BHCOKMX 4acToTax?

8. NoACHUTe cxemy M3MEpeHHMi U NOPAROK DacueTa aKTUBHOK MU
pEeaKTUBHO! COCTABAANDIUX NOMKOI'O EXOAKCIO CORPOTUBAEHIR TDOMKOIOBO-
puTens.
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