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BBenenue

«DJEKTPOAKyCTHKA W PAIMOBEIIAHUE» - OAWH W3 CHCHHUANBHBIX NPOPIIMPYIOMNX KYypCOB Yy4eOHOro IIaHa
MOJrOTOBKH 0aKaJIaBpOB MO HANIPABICHUSM:

5522100 - «TeneBuaeHue, paJuocBs3b, paauOBEIIAHNE»

5522000 - «PaguoTexHHKa»

5524400 — «MOOHIBHEIE CHCTEMEI CBS3H.

Kypc cTaBuUT CBOCH IENbI0 M3YYCHHE OCHOB DJICKTPOAKYCTHKH M ApXUTCKTYPHOH aKyCTHKH, MPUMEHUTEIBHO K
3BYKOBOMY M TEIICBH3HOHHOMY BEIIAHUIO, & TAKKE TPAKTOB 3BYKOBOTO BEINAHUS W €r0 OOOPYIOBAHUSA C YUETOM
COBPEMEHHBIX HAIIPABJICHUI B paJMOBCIAHHH.

Marepuan IpakTHYSCKUX 3aHATHU MO KypCy «DJIEKTPOAKyCTHKA M PAIMOBEIIAHUE» MMOCTPOCH C YUETOM TOTO, YTO
CTYJIEHTHI, TIPOCIYIIAB JICKI[UH, BIAJICIOT TCOPSTUICCKUMH 3HAHUSMHE 110 JAHHOMY MPEAMETY M0 KaKIOMY W3 pa3ieiioB
kKypca. CTyIeHT HO/DKEH TIOBTOPHTH JAaHHBIA pasfen, OOpaTWB BHUMAaHHE HA MATEMATHUYCCKHE BBIPAXKCHUS,
MO3BOJIAIONIAE TPOM3BECTH PAaCUYET TEXHUYECKMX XapPAKTEPUCTHK DICKTPOMEXaHHUYECKUX MpeoOpa3oBaTele,
AKyCTHMYCCKUX  XApaKTePUCTHK TMOMEIIEHHA U 3BykoBoro mois. CTyIeHTy HEoOXOAMMO 3HATh METO.
JJIEKTPOMEXAHUYECKUX aHAJOTUH M Ha €r0 OCHOBE YMETh HAPHCOBATh M aHAU3UPOBATH IJICKTPUICCKUE YKBUBAJICHTHBIC
CXEMbI MUKPO(POHOB ¥ IPOMKOTOBOPHUTENICH 10 MEPBOH YacTH Kypca «DIEKTPOAKYCTHKAY.

[Ipu mOAroTOBKE K MPAKTHUYECKUM 3aHATHSIM MO BTOPOM 4YacTH Kypca «PaauoBeranue», CTYACHT JOKEH 3HATh
Pa3HOBUIHOCTH CIIOCOOOB 00OpabOTKM 3BYKOBBIX CHTHAJIOB, CIIOCOOBI TOCTPOCHHS CIKHMATENCH, pacuIMpuTeici u
OrpaHUYMTENICH YPOBHS 3BYKOBBIX CHTHAJIOB, MX aMILUTUTYAHBIC U PETYIMPOBOYHBIC XapakTepucTuku. HeoThemiemoi
4acThi0 00OpYHOBaHMS TPakTa (HOPMHUPOBAHUS MPOrpaMM SIBIISIOTCS MHKIICPHBIC MYIbThl. CTYJICHT NODKCH 3HATh
CTPYKTYPHYIO CXeMY MHKIIEPHOIO MyJbTa U HA €€ OCHOBE YMETh IOCTPOUTH AuarpamMmy ypoBHed. K mpaktuueckomy
3aHATHIO TI0 pa3elny «MarHdUTHAs 3alKCh 3BYKOBBIX CHUTHAJIOB», CTYACHT JOJDKCH MOBTOPHUTH CTPYKTYPHYIO CXEMY
MarHuTooHa, OCOOCHHOCTH T'OJIOBOK 3allMCH, CTUPAHUS U BOCIIPOM3BEICHMS, OOpaTHB BHUMAHUE HA BUBI IIOTEPh MPH
BOCITPOM3BEICHUN.

[Ipaktuueckue 3aHATHS O pazaeny «JIMHUM M CETH MPOBOMHOIO BEIAHHS» MPEAyCMATPHBAIOT IOJYYCHHUE
HABBIKOB 10 PACYETY BTOPHYHBIX

MapaMeTpoB JTMHUH [TPOBOIHOrO BEIIAHKSI HA OCHOBE 3HAHUS dJICKTPUICCKON IKBHBAICHTHON CXEMBbI JIMHHMA.

Hcxons v3 KU3HEHHOW HEOOXOAMMOCTH Tepexoja B ONWXKaWIue rofpl Ha
U(pPOBOE paaHOBEIIAHKE, TPAKTUICCKOE 3aHATHE [T0 ITOMY pa3/ie/ly Kypca MO3BOIUT YIIIYOUTh CTYJACHTAM ITOHUMAHHUE:
YacTOThI JIUCKPETU3AIMU IS TPAKTOB IMEPBUYHOTO W BTOPHUYHOTO PACIPENSICHUs MPOrpaMM, ONpPeNelIeHUsT CKOPOCTH
IH(POBOTO TOTOKA M THHAMHYECKOTO AWara3oHa NPH paBHOMEPHOM KBAaHTOBAHHWU W TIEpPEIadd TapMOHUYECKOTO
CUTHAJIa; BEIIATEILHOTO CUTHAaJA 0e3 yuéra HEOMUHAKOBON UYYBCTBUTEIHHOCTH CITyXa YEIOBEKA K COCTABJISIONTAM
IIIyMa pa3HbIX YaCTOT, a TAK)KE CHUTHAJA C PAa3JIMYHON BEIMYMHON MUK-(DaKTopa.

3anaHus 1 MeTOAMYECKHE YKasaHus 110 UX BBINMOJIHCHHUIO.

1. 3BykoBoe moue.
1.1. 3aganus Ha MpaKTHYeCKOe 3aHsITHE.

1.  Hcrounuk 3ByKa MaibIX pPa3MepOB CO3MAET 3BYKOBYIO BOJHY YaCTOTHI f =200 A0 . Oupenenuts

paccTosiHe OT WCTOYHHMKA 3ByKa 1O NpUEMHUKA TpaaveHTa NaBJIEHUS, €CIH CHia, JCHCTBYIOIIAas Ha
MpUEMHUK, B ToJie cheprdecKoil BOJTHBI B JiBa pa3za OOINbIIe CHIIBI, IEHCTBYIOMIEH HA JTOT XK€ MPUEMHUK B

TI0JI€ TUTOCKOH BOJTHBI TOW YK€ MHTEHCHBHOCTH, MAIAOIEH Ha TPUEMHUK O] TEM )K€ YTIIOM 0.

2.  Kakum pomxeH OBITh pafiyC OCHMJUTUPYIOIIETO Iiapa, 9To0bl 3QQPEeKTHBHO M3My4aTh TAKyHO K€ HIDKHIOKO
4acTOTy, 4TO ¥ Myabcupyromumii map quamerpom & = 0.11 2

3. B HekoTopoli Touke MoNs MyIHCHPYIOMIETo apa, KOISOMOMIETrocs ¢ YaCTOTOH f =1000 A0, orromenne

peakTuBHOrO Oe3pa3MepHOro Ko3(h(UIMEeHTa CONPOTHBICHUS HM3JIy4eHUS K aKTUBHOMY, coctasiser 0,2.
OrnpenenuTs paccTOSTHUE OT LEHTPA MIapa A0 3TOH TOUYKU.

4.  KakoBa HIKHAS TpaHM4YHas dacTtotTa oOnacth d(P(EeKTUBHOrO W3IYyYSHUS IYJbCUPYIOLUIETO H
OCITMJLTUPYIOIIEro IapoB paauyca ad = 0.1i »

5. Ompenenuts ¢a3oBble CABUTH MEKIY JABJICHHUEM U KoJeOaTeIbHOM CKOPOCTBIO YACTHIl CPEelbl B 3BYKOBBIX
NOJSIX  MYJIBCHPYIOLIEr0 W OCLUMJUIMPYIOLIErO IIApOB, pPajuyChl KOTOpbIX & = 0.1i wma wacrore
f =1000 A0

6. Ha xakoii wacrore (a30BbIii CABUI MEXKIy OaBICHHEM M KOJIeOaTEIbHOM CKOPOCTBIO YACTHL[ CpPEIbl B

3BYKOBOM I10JI€ ITyJILCHPYIOLIEro mapa paauyca a = 0.1i Oyner pasen 0,017



1. KaxoBa HmxHsIsI rpaHiYHast yactota 00aactu 3G GEeKTUBHOIO U3TyUEHHS MIJIOCKOH MOPIIHEBOH TruadparMsl

panyca a=0.1i 2

8. OmnpenenuTb COOCTBEHHYIO 4acToTy pe3oHaTopa [lombmrombua. Pesonatop cdepuueckuit umeer
cllefyromIye pasmMepsl (cM. puc. 1)

Puc.1. Pezonatop ['enpmronsia

Homep 1 2 3 4 5 6 7 8 9 10
BapHaHTa

D.ow |6 6 7 8 9 10 10 15 15 15
dow |1 2 2 2 2 2 2 2 3 4
hot |1 1 2 2 2 3 4 4 4 6

1.2. MeTtoanyeckne yKka3aHusi M0 BHINOJHEHUIO 3aIaHUS.
Monynp aKyCTHYECKOW XapaKTepHUCTHKH NpPHEMHHKA TpaJWeHTa IaBJIEHHs, paOOTaloMIero B TOJe IUIOCKON

1
(kry

=S.k-d-cos@ |1+

B II0JIE IAPOBOM BOJHBI, TJIE

BOJIHBI |%K| =S-k-d-cosé u |§0m<

k =27 — - BOIHOBOE YHUCIIO;
C

S — mommanes auadparmer,
I — pacCTOSIHHE OT MPUEMHHKA 710 HCTOYHUKA.

I'panuipl o6macti 3GGEKTUBHOrO M3IydeHHsT MCTOYHHMKA 3BYKa ONPEIECISIOTCS B 3aBHCHMOCTH OT 3HAYCHHI
ka:
1) mynascupyrommuii map — ka =1;
2) mopieHs B 6eckoHeyHOM muTe — ka = 1,38;
3) ocummtupyromuii map — ka = 1,69;
4) OomHOCTOPOHHE M3JIydaroIuii mopiieHs — ka = 1,85;
OCHMJLTHPYIOIIHiA ropiieHb — ka =2,05;

@
rne K =— BomHOBOE uHCIIO;
C

a — paanyc u3JIydaTens.

2
' ka
bespazmepHbie KOIQPULIUEHTHI CONPOTHBIEHUS U3Iy4eHUs UL IIyIbCUpYIOLIero mapa I = ( ) >
1+(ka)
r= (ka)/(1+(ka))
VYron cneura a3 MeXy JaBICHUEM U KolebaTelbHOi ckopocThio o = R k_ ,
ry a

rzie a — paauyc mapa.

PCSOHaTOp FGJ'ILMFOHLI_Ia npeaACTaBJIsACT coboi AKyCTHUYCCKYIO KOJ'Ie6aTeJ'ILHy10 CUCTEMY, PE30HAHCHAA YaCTOTa

['S
KOTOpO# @, =C VR rae

C — ckopocTb 3ByKa;
S — momane ropiaa pe3oHaTopa;
h — BbIcoTa ropna pe3oHaTopa;



V — BHYTpeHHUH 00beM pe3oHaTopa.

2. Mukpodonbt
2.1. 3agaHnue Ha IpaKTHYeCKoe 3aHsTHE.
1.  OmnpepenuTs CTaHAAPTHBINA YPOBEHb OCEBOI UyBCTBUTENBLHOCTH MUKPO(OHA, €CIIM MPU BO3ACHCTBUH Ha HETO

sddexruBroro 3pykosoro nasrenms P =0.45H /1 ? om pa3BUBaeT Ha Harpyske ‘Z‘ = 2501i
nanpsokerne U = 2.51A .

N AN 2

I
2. MukpodoHn, obOnamaromMid  OCEBOH  UYyBCTBUTEIHHOCTBHIO E0 =0.31—— wua wmarpysousom
CONPOTHUBJICHUH ‘Z‘ = 2501i , pa3BUBaeT CTAaHAAPTHBIA YpOBEHb OCEBOW YyBCTBUTEIHHOCTU
N = —748A . Onpenenuts 3ByKOBOE JaBICHHE B MECTE PACIIONOKEHUS MUKPO(DOHA.
3. OmpenennuTh BEPXHIOK YacTOTy pabOYero auana3zoHa YacTOT 3JIEKTPOAMHAMUYECKOro MHKpodoHa C

o o o -3 A~
NOJBMKHOM KATyImIKOH, ecinu Macca noxsmknoit cucremel M=3-10764 , nmamerp mmadparmer

D =2-10"1 °. Yacrora mexannueckoro pe3oHaHCa TOABMKHOW CUCTEMBI MUKPO(pOHA fo =60A0.

v _3 A~
4, Macca MoABHKHO CHCTEMBI SIEKTPOANHAMHUYecKoro Katymredroro mukpoporna M =5-107 €4, mromans

. 43 2 N 3
paboueil MOBEPXHOCTH auadhparMbl S, =910 , JUIMHA TIPOBOAA 3BYKOBOW KATYIIKH Ia =21 ,

4

uHaykus B MarautHoM 3a3ope B =1.208. Onpenemnts 3/IC, BOSHHKAMOLIYIO Ha 3a)KHMax MHUKpodoHa

IIPM BO3/CHCTBHH HA HEro 3BYKOBOTO JaBleHns P = 11a cuacroroit f =1000 A0.

MukpooH ¢ MOJBUKHON KaTYIIKOW-MPUEMHHUK JaBJICHUS, HUMEIOLIUI COrIacyIomuii TpancGopMaTop ¢

ko3 uimenTom TpaHcopmanuu N=10, 3arpykeH Ha COrIacyroIIyIo Harpy3Ky. OceBasi 4yBCTBUTEIBHOCTh
LA

MHKpOhOHA E0 =5.10 |_ WHIYKITUS B 3a30pe MarHUTHOM e B=1.2Tn, niuHa npoBoma 3ByKOBO

by b

23
katymku |=5m, mnamerp nmapparmer D = 2.5-107° 1 | Beicmas rpannunas uacrora
5.  pabouero muama3zoHa 1':é = 6000 AO . Omnpenenuts Maccy MOBUKHOM CHCTEMBI MHKPO(OHA. YKa3aHHe:

) nBIS| A
TIpH pacuéTe NCIOIB30BaTh MPUOIMKEHHYIO0 GopMyTy s Eo , E0 =—| o —
o,m| la
6. Paccunrate HampspKkeHHE HAa BXO/E TPAKTa, MEPBOE 3BEHO KOTOPOTO SIBISETCS MHUKPO(OHOM TPH YCIOBHH,

iA

ey

YTO OCEBasl YyBCTBUTCIBHOCTH B PEXKHUME XOJIOCTOIO XoAa 2 , 3BYKOBOC aBJICHUC, ,HEI;'ICTBYIOIHCC Ha

muxpodpon 0,818 |, a orHomenne conporuBIenus Harpysku K BHyTpEHHEMY CONPOTHBIIEHHIO MHKPO(OHA
pasuo 10, 5, 1 (Tpu BapuanTa).
7. ONEeKTpONMHAMUYECKANW  KATYIIEUYHBIH  MHKPOQOH  pa3BUBaeT  CTAHIAPTHBIA  ypOBEHb  OCEBOH

ayscreutensHoctd L =—708A npu marpyske Ha comporusieHue ‘Z‘ =25011 . OnpenenuTs OCEBYIO

YyBCTBHUTEIBHOCTh MUKPO(OHA B PEKUME X0JIOCTOTO XO/a.

2.2.MeToanuyeckue yKa3aHus M0 BbIIOJHEHUIO 3a1aHMIl.
UyBCTBUTENTBHOCTh MUKPO(OHA — OTHOILICHHE
HanpsbkeHus: U Ha 3akuMax MUKpOQOHa K 3BYKOBOMY JIaBJIEHUIO P, nelicTByomeMy Ha MUKPO(OH.

e- Y
P

36
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Ncm :20|g L) :20|g % . rIe

V RH()M : Po RHOM '10_3

E,0,=U,, - HalpsHKeHUE HA HOMUHAJILHOW HarpysKe.

Pe3onancHas 4acToTa MOJABMIKHOM CUCTEMEI

fy=——, e

re oxdme’

m, C — Macca ¥ THOKOCTh HOABUKHON CUCTEMBI.

Hampspkenus Ha Harpy3ke MUKpO(OHA U B PEKUME XOJIOCTOrO XOJAa CBSI3aHBI MEKIY COOOW CIEIYIOIIUM
COOTHOIIICHUEM

YA
u,=u,—

H XX
Z,+2,

Z,, Z, - CONIPOTHBIICHUE HATPY3KU U COOCTBEHHOE AJIEKTPUYCCKOE COMPOTHRIICHUE MUKPO(OHA.

, TIIe

BepxHsis 1 HUKHSIS 4acTOThI pa0oyero Juarna3oHa KaTylmieqHOro MUKpOQoHa:

1
), =—F—, ; rae
- Amc
Vv
C, = P—SZ — TUOKOCTh BO3/yXa MoJ| tuadparMoii,
Voo

P,=10° Ila — HOpMasbHOE aTMOC(EPHOE JaBIICHHE,
y =14 —nokazarens aauabars! (JUIs BO3IyXa).

3. I'pomkoroBopureIn.
3.1. 3agaHus Ha MpaKTH4YeCKOe 3aHsATHE
1. KakoBa moikHa OBITH JUIMHA MPOBOJA 3BYKOBOM KATYIIKH, YTOOBI IIPH aMIUIMTYAHOM 3HAUYCHHH HaBOIUMOM

B Heit DOJIC, pauoit 10B, ammmmrynma koneOaHWii KOHYCa IIPU YacTOTE f =500 Ad paBHsIACh

-4 A o
X, = 5.107 | . MaruurHas uagyxius B 3azope B =1.208.
2. 3BykoBas  KaTylIKa  JJICKTPOJMHAMUYECKOTO  T'POMKOTOBOPHTENS  HaMOTaHa  JFOPATIOMHHHEBBIM
| =101 D=107°i
npoBogHukoM jmHo | =1UIl u guamerpom = I . Ilpu nomaye Ha 3BYKOBYK) KATyLIKy
HaIPsDKEHUS Um =10B, na nee neiictByer cuna F=2kr. OnpenennTh MarHUTHYIO MHIYKIMIO B 3a30pe
8N N
(YmembHOE COIIPOTHBIICHNE 0=29-10"HI -1 ). Ykasanue: cucrema 3aTOpMOXKEHA.

3. OHp CACIIUTDH BHCCCHHBIC nmapaMeTpsul CXEMbI OJICKTPHUYCCKOI' O OKBHUBAJICHTA KOHYCHOTI'O
SJICKTPOANHAMHUYCCKOI'O I'POMKOI'OBOPHUTEIA, pa60Tanmer0 B 3arjIyII€CHHOM SIIIUKE U U3JTYYarolIero 4acToTy

300I'm, ecnm pagmyc OCHOBaHHUS KOHyca Of = 0.1i , Macca HOABMKHOU cuctembl M = 0.01@5., JIMHA

. Aa
MPOBO/Ia 3BYKOBOM KATYIIKU | =10i , MAarHuTHasT HHIOYKUUS B 3a30pe B = 1i , M 4Jacrora
MEXaHW4YEeCKOT0 PE30HAHCA CHCTEMBI fo =100 AQ.
4, Onpenennth KO3 GUIUEHT TOJIE3HOTO JEHCTBUS TPOMKOTOBOPHUTENS TMpENbIAyIIel 3aJjadd Ha YacToTe

MEXaHWYEeCKOT0 Pe30HAaHCa TMOJIBMKHON CHCTEMBbI U B 00JAaCTH CPEAHHX YaCTOT, €Ci 0O0BEM MPOBOIAHHUKA

3Bykosoii katymku V = 0.5-10 1 °. Vaenshoe conporusnenue menu O = 1,75 -10 “T A

5. OnpenenuTh YpOBEHb 3BYKOBOTO JIaBJIeHWS Ha paccrosHun [ = 51 0 AaKyCTHYECKOW OcHu
FpOMKOFOBOpPITGJ‘IfI, €CJIN OCEBai LIyBCTBI/ITeJ'IBHOCTB
la

rpomkorosoputens E . =1.5—— a norpeGusiemas snexrpuueckas mommocts B = 20A0 .
p P oc A A Tp P

6. IlapameTpel 3JEKTPUYECKOM OSKBUBAJEHTHOH CXEMbl  3JIEKTPOJMHAMUYECKOIO TI'POMKOTOBOPUTEILS,

paboTtaroriero B OGECKOHEYHOM IIIUTE: R'=253-102A , L=3-10"°Ai , N'=10"*0 . Macca



v 3ax
IIOABHXXHOM CHCTEMBbI =9 . NIPCACIUTD C€C30HAHCHBIC 4YaCTOTbl TI'POMKOI'OBOPHUTCIN H
m,=3-10"éa. o

conpoTusiienue usnydenus Iy, ecnu R' =80li

7. Onpenenuth Kod(G(GUIMEHT aKyCTUYecKoW TpaHc(hOpMaluu MPEeIpYHOPHOW KaMepbl, €CIIM IUIOIA]h
nuadparMbl TPOMKOT'OBOPHTENS, PA0OTAIOIIET0 Ha AKCIOHEHIMAIBHBIA PyIop JUIMHOW 1 M, paBHa 0,40M>.
Kpurnueckas yactora paBHa 100I'm u Ha wactore 1000I'n mpousBencHue ka JUI. BBIXOJHOTO OTBEPCTHUS
pymopa paBHo 3.
JuamMeTrp KoHyca 3JIEKTPOJMHAMHYECKOIO T'POMKOTOBOPHUTENS D =0.1i , Macca IOJBU)KHOHW CHCTEMBI
m=5.10"°63 . Ompenenuth TOTHOE BXOJHOE JJICKTPUUECKOE COMPOTHBIICHHE TPOMKOTOBOPHUTEIS,
paboTaroIIero B 3arIyllieHHOM SIIMKE HA YacTOTaX €ro MEXaHHUYECKOro

8. pe3oHaHca fo =100 A0 u 3JIEKTPOMEXaHUYeCKoro pesonanca f, a Takke Ha dyacrore f =2000 A0,

€CJIM MHIYKLUMS B 3a30p€ MAarHUTHOMW LIETIN B= 1.208, a JIJIMHA MPOBOJIa 3BYKOBOM KaTYLIKH | =2i , 1
IIpU 3TOM CONPOTUBJIICHUE 3BYKOBOW KATYIIKM IIOCTOSIHHOMY TOKY R=5lI , a MHIYKTUBHOCTb
3 A
z=3-10"A.
9.  OnpenenuTh KPUTHYECKYH) YAaCTOTY JKCIOHEHI[MAJILHOTO PYINopa, HMEIOIIEro CICAYIOIINE pa3Mephl:
nmuametp ropia 0,05M, quamerp BerxogHoro orBepctus 0,145, amuaa 0,25M.

3.2. MeToauyeckue yKa3aHUs M0 BbINOJHEHUIO 3a1aHUM.
DddextrBHOE OceBoe naBiieHue P,(r) Ha J000M paccTOSHUU I (B METpax) OT aKyCTHYECKOro IEHTpa

[5)
onpenensercs 1o cienyromeit popmyine P, (r) =E, Ay rie

P— ImoaBoanMast 3J'IeKTpI/IT-IeCKa$I MOIIHOCTH
E,,— abcomoTHas oceBast 9yBCTBUTEILHOCTD
I/ICXOZISI n3 3HeKTpH‘IeCKOI7[ SKBHBaHeHTHOﬁ CXEMBI BHCKTPOIH/IHaMI/I‘ICCKOTO FpOMKOFOBOpI/ITeJTSI, qacTtoTa

1 1
mex 272_ /L,C, - 27T(m+mR)C

MCXaHHUYCCKOro pE30HaHCa f , dacTtoTa DJ3JICKTPOMCXaHWMYCCKOIro PpE30HaHCa

1
faz mex =T = 2 rae
T 27y LC

L C — BHeceHHbIC HHIYKTUBHOCTh U €MKOCTh
C — ruOKOCTh MOJBUKHON CHCTEMBI TPOMKOTOBOPHUTEIISI.

Jna wmanmydarens, HaxoZsmierocss B OECKOHEYHOM INWTE, aKTWBHAs Ir W peakTUBHAs Xg COCTABIIAIOIINE
COINPOTHUBJICHUA U3ITy4eHUS OYIyT:

Po : 8
I’R :%0)282, XR =§a)p0a3 :mR, rae

£, — YAEIbHOE CONPOTHBIIEHUE BO3yXa, C, — CKOPOCTh 3BYyKa,

(o]

2
S =7a° - mwiomane (quarpaMmbl) u3aydaress. EClii u3mydaTellb HAXOAUTCS B 3aKPBHITOM SIIIIUKE, TO

Po .
'y ZRa)ZSZ, Xp=2-w-p,-a®=mg, rae

0o

Mg — IpUCOCAMHCHHAA Macca.

Brecennble mapamMerpbl TPOMKOT OBOPHTEIIS:
C'= (m+mg)/(BI)?; L=(Bl)%c; R=(Bl)%/rg

P
Koodduiment none3noro aeiicteust rpomkorosopurens 77 = —=-100%

7=1(1+(51 BYV)- rr™+/w (m+mg)-(L/(ex)) ) , T
V — 00beM MPOBOJHMKA 3BYKOBOH KaTYIIKH;
O — y/IenbHOE COMPOTUBIICHHE MIPOBOJHAKA 3BYKOBOW KATYIIIKH.

AXTHBHOE COIPOTHUBJICHUEC NPOBOAHUKA 3ByKOBOﬁ KaTylIKH R= , TH€

|, S’ — mIomanb CCUCHUA U JJIMHA ITPOBOAHUKA 3BYKOBOfI KaTyIIKU.



Jns  SKCIOHEHIMANbHBIX PYHOPHBIX TPOMKOTOBOpHUTENEH (y3KOropibiX) KOI(Q(UIHMEHT aKyCTHYeCKOH
TpanchopMalny MPeApynOPHON KaMephI.

S¢— MJIOIIAAb TOpia pymopa
S, — wiomaap quagparMsl.

HHOHIa[II/I BXOIHOT'O OTBEPCTHUA Pylnopa U BbIXOJHOI'O CBA3aHbI MCXKIY coboit CJIICAYHOIIUM COOTHOIICHUEM,
_ A
rae Sebtx - Sex €

L — KO3bHUIMEHT PacKPBITHS PYIIOpa
|- nvHa pymopa

Kpurtndeckas gyacrora pymopa

— .C
v =" , TIIE

C - CKOpOCTh 3BYKa.
4. AKkycTHKA oMeleHuii
4.1. 3agaHus HA NPAKTHYECKOeE 3aHATHE

1. Komnuara mmeer pasmepsl 10*6*4 m. Onpenenuts cpeaHee CTATHCTUYECKOE YHCIO OTPAKEHUU B EIUHHUILY
BpPEMEHH U CPEITHIOK CTATHCTUYECKYIO JUTMHY CBOOOTHOTO Mpodera 3ByKOBOM BOJIHBI.

2. B nomernennu ¢ pasvepamu 10¥6*4 M s1eiicTByeT HCTOYHHK 3ByKa C aKyCTHUECKOH MOMHOCTBIO P = 4%107° Br.
[punss cpenauit kodddunuent mnoryomenuss o = 0,25, BBIUUCIUTH IJIOTHOCTH 3BYKOBOH JHEPrHH B
CTallMOHAPHOM PEXKHME.

3. Ompenenuth aKyCTHYECKYI0 MOIIHOCTh UCTOYHHMKA 3BYKa, KOTOPBHIH B MOMEIIEHUU C pazmepamu 12*8*6 M
coznaer ypoBeHb cuibl 3Byka 80 ab. Cpexanii KO3 GHUIIHEHT TOTJIONIEHHS oL TPUHATH paBHBIM 0,3.

4. B mnomemennn pasmepoMm 12*8*5 M Bpems peBepOepanmu coctaBisieT 1,2 ¢, OmnpenenuTh CpemHul
KO3 GHUIMESHT MOrJIoIIEeHus o 110 ¢popmynam Ca0uHa 1 DHpHHTa.

5. B nomemennn oobemoM 5%8*12 M paboraer MCTOYHHMK 3ByKa MomHOCThi0 P, = 0,3 Br. Ompenenutsb
IJIOTHOCTh 3BYKOBOM JSHEPTHHM B CTAllMOHAPHOM pEeXHMe W TpaduK HapacTaHWUsS W 3aTyXaHHA 3BYKOBOH
SHEPTHUH, €CIH O, = 0,28.

6. OmpenenuTh aKyCTHUECKOES OTHOIICHHE HA PACCTOSHUHM 4 M OT MUKpO(OHA B IIOMEIICHHH ¢ 00BbeMoM 360 M°
IIPH CpeaHEM BpeMeHH mpobera 3ByKoBoi BojHbl 0,012 ¢, eciu cpeannii koadduireHT moriomienus o = 0,2,

4.2. MeToau4ecKkue YKa3aHUs K BHINOJTHEHHIO 3a/1aHHIA.

[Ipober curnama oT OTHOTO OTPaXKEHUS A0 IPYTOro HA3bIBAETCS CBOOOTHBIM ITPOOETOM V.
v =4VI/S,
rae V, S — 00beM 1 TIoma s BceX MOoBEpXHOCTEN moMeleHns. Bpemst cBo0oiHOTo nmpodera 3ByKOBOW BOJHBI T.
T=4V/ C()S,
rae Co — CKOpOCTh 3ByKa B BO3/IYXE.
[1n0THOCTE 3BYKOBOI YHEPTUU B CTALUOHAPHOM PEXHUME Em.
em = 4PV/ CooepS,
L€ Olep — KOOPQUIUEHT 3BYKOMOIIOLIEHUS.
[Iporecc HapacTaHus U 3aTyXaHUs YJHEPTUU B TIOMEIIEHUH OMUCHIBACTCS CIASMYIOIINMHU BEIPAKECHUSIMH

€, = &m (1_e—C0. St/4V)
g, = g @CESUAV.
rae o’ = -In(1-op).

CrannaptHoe BpeMs peBepOepaii MoXeT ObITh onpezeieHo no popMynam DifpuHra

T =0,161V/-SIn(1-op),
U no popmyne Cabuna (pu ManbIx 3HAUEHUSIX KO3 PULIHEHTa 3BYKOIOIJIOLICHNU )
T=0,161V/0,S

OTHOIICHUE MIOTHOCTH 3By1(0BOfI OHCPrun OTPAKCHHBIX 3BYKOB K INIOTHOCTU DHCPIrUU NpPsAMOIro 3ByKa HA3bIBACTCA
AKyCTHU4YCCKHUM OTHOLICHUEM R.



R = gu¢/€np = 16 Tr°(1-0tep)/ 0ty S,

rze I — pacCTOsIHHE, Ha KOTOPOM OIIPEAENIETCs 3BYKOBOE IaBJICHUE;
Q) — KO3 P PHULIMEHT OCEBOI KOHIICHTPALUN NCTOYHUKA 3BYKA.

5. IlocTpoenue fuarpaMMsbl YPOBHeH
5.1. 3aganus Ha NpaKTHYeCKoe 3aHATHE

PaccunTtath M MOCTpPOHUTH AMArpaMMbl YpPOBHEH TpakTa 3BYKOBOTO BeEUIaHWs Tpu paboTe OAHOro
MuKpodoHa M, eciu:

O >eq * o o > o
S U S
N N N N N

3BYKOBOE JIaBlieHHE, paBHOE P, BO3JEHCTBYET Ha MUKPO(GOH, YyBCTBUTEIBHOCTh KOTOporo E. [Ipu atom
3aTyXaHue, BHOCMMOE WHIUBUIyaIbHbBIM peryisitopoM yposus (UP), a;.

Onpexnenuts ypoBHU Ni, Ny, N3, koaddurments! yeunenus K, u K, 3aTyxaHue a;, €CIu:

1. P=0,11la; E= 1,2 mB/ITa; Ns = +17 nb; Uns = 0,775 B; Ky =44 n1b;

2. P=0,2I1a; £ = 0,6 MB/Tla; Ns = +15 nb; Uys = 0,6 B; K; = 40 1b;
3. P=101Ila; £ =2,2 mB/Ila; Ny = -2 nb; Uns = 3 B;
4. N; = -75 nb; K; =200 nb; N, = +1 nb; Ns = 13 nb;
5. N1 =-30 ob; K; =100 nb; N3 = -30 nb; Uys = 4 B.
5.2. MeToauueckue yKa3aHusl K BHIIOJTHEHHIO 3aJaHUIA

OcHOBHBIM 000py/IOBaHWEM CTYIUMHBIX amllapaTHbIX TpakTa (OPMUPOBAHUS MPOrPaMM SIBIISIOTCS
MUKIIIEPHBIE ITyJIBTHI, C IIOMOIIbI KOTOPHIX BBIIOJIHSIOTCS TBOPUECKUE U TEXHUUECKHE 3a7aul: PEryJupoBaHue U
peoOdpa3oBaHKeE IEKTPUUECKUX CUTHAJIOB, PEAAKTUPOBAHNE X MOHTAX YacTel IPOrpaMMBl.

[IpuBenennas B . 5.1. cTpyKTypHas cxema OJHOM JHMHEHKHA MHUKIIEPHOTO MyJIhTa COCTOUT M3: MHUKPO(OHA
M, wmukpodonHOoro ycumurens MY, wmHIuBHAyanbHOro peryimsaropa WP, mpomexyrounoro ycumutens I1Y,
JuHenHoro yeunurens JIY.

Heobxomumo onpenenuTs ypoBeHb HANpsDKEHHMsSI Ha BBIXOJE KaXKIOIO M3 YCTPOICTB U ONpENeNuTh
K03(h(pUIIMEHTHI yCUTIEHUS yCHIINTENEeH U 3aTyXaHHe, BHOCUMOE MHIUBUAYaJIbHBIM peryisitopoM. [lo pesynpratam
pacueroB MOCTPOUTH AUarpaMMy YpOBHEH B nennoenax.

Crenyer mOMHUTb, YTO YyBCTBUTEILHOCTH MUKPO(OHA

U

E=—

P

rae U — HanpsbKeHHe Ha BBIXOJIe MUKpOQoHa, P — 3ByKOBOE JaBJieHUE, JEUCTBYIOLIEe Ha MUKPOGOH.

U
YpoBeHb HaNPSKEHUS N =20 Ig U_ , e Ug=0,775 B.
0

6. ABTOMaTH4YecKHe PeryJsiTOpbl YPOBHSI 3BYKOBBIX CHTHAJIOB
6.1. 3aganust Ha NpaKTHYeCKOe 3aHATHE

PaccunTtath W MOCTPOUTH AMIUIMTYIHYIO WM PETYIHPOBOYHYIO XapaKTEPHUCTUKY (B 3aBHCUMOCTH OT
BapHaHTa 3aJJaHus1) U ONPENEIUTh BUJ aBTOPETYIISTOpPA.

1. K=100e %1 y, =058 U, =185B
2. K=115e%%¥1 y, = 0258, U, =1.0B



K =751 y,=03B,U,=2,28B

K=98e "%y, =058 U,=318B

N, =N, +1,2(e>**™ 1), N, =[-5; 0] x5
N, =N, +2(e>*™ —1), N, =[-10; 0] x5
N, =N, -1/2,2(€**™ —1), N, =[-10; 0] x5
N, =N, ++/3(%**™ —1), N, =[-5; 0] 5
N, =N, —N,(In0,2N, —1), N, =[1,0; 0] x5
N, =N, —N,(In+/2N, —1), N, =[0;5] x5
10. N; =N, + N,(In0,7N, —1), N, =[0;6] 15
11. N; =N, + N,(In0,5N, —1), N, =[0;10] x5

© © N o g &~ W w

6.2. MeToauyeckue yKa3aHus K BbINOJHEHHUIO 33/IaHUS

YPOBHH CHTHAJIOB Pa3IMYHBIX UCTOYHHKOB PEryIHPYIOTCS, YTOOBI CO3/1aTh JKelaeMoe COOTHOLIeHHe (OasiaHc)
IPOMKOCTEH pa3IMYHbIX HHCTPYMEHTOB,
4TOOBI BECh JIMANa30H YPOBHEH OKa3aycs B TpeeNiaX, YCTAHOBICHHBIX HOPMaMH U TIPaBUIIAMU TEXHHUYECKOH
9KCIUTyaTaruu. Jius 3TuX 1enel UCrmoib3yrTesl YCHINTENH-OrPAHUIHTENU, COKUMATETH U PACITUPUTEH
JMHAMHYECKOro Juamna3oHa. [lepedricieHHbIe peryJsiTOPbl OTIIMYAOTCS CBOUMH aMILTUTYIHBIMU H
PETYIMPOBOYHBIMU XapaKTEPUCTUKAMHU.

Nx XapaKTEePUCTUKU UMEIOT CIEeYIOITH It BU (puc. 6.1), (puc. 6.2),
(puc. 6.3).

Usar U,
Usw / l/ sw IJ
22 tjsx

a) 0) B)

Puc. 6.1. AMInuTyIHBIE XapaKTEPUCTHKH: ) YCHIIHTENSI-OTPAHUIHATEI;, 0) CKUMATEINS; B) PACITHPUTEIIS.

N N

a) 6) B)
Puc. 6.2. PerynmpoBouyHBIE XapakTepUCTHKH: a) YCHJIHTEISI-OTpaHUUMTENs; O) CKAMATens; B)
pacImpuTeNs.

B 3aBucumocTH OT BapuaHTa 3aJaHHs, HEOOXOAMMO PACCYUTATh M IMOCTPOUTH IO 5 TOYKAaM (B Ipeaenax
3aganHblX U; i Nj) aMIDIMTYJHYIO MM PETYJIMPOBOYHYIO XapAKTEPUCTHKY aBTOPEryJSTOPa U ONPENEIUTh €ro
BHU]L.
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Puc. 6.3. AMuMTyIHbIE XapaKTEPUCTUKH B JIOTapu()MHUUECKOM MacIiTade: a) YCHIUTEI-OrPaHnIHTEIs;
0) cKUMartens; B) pacuIupUTEINS.

7. u¢poras cucremMa neperad 3ByKOBbIX CUTHAJIOB
7.1. 3ananue Ha NPaKTHYeCKOe 3aHATHE
Jis 1udpoBoii CUCTEMBI Iepe/layd CUTHAJIOB C JWHAMHYECKHUM jauana3oHoM D W BepxHell uacToToi
criektpa f, BBIOpaTh:
— KOJIMYECTBO Pa3psI0B aHAIOTO-IIU(PPOBOTo Mpeodpa3zoBaHus My;
— wvactoty aumckpermsanuu f, (ykazate mecto obopymoBanust B obmiei crpykrype DK3B ¢ maHHbIM
3HaveHueM f,) u onpenenuTs ckopocTh nepenayun mudpoBoro moroka C U MUPUHY 3aHUMAEMOM TTOJIOCHI YaCTOT.
B o0opymoBaHuH UCTIONB3YETCsI pABHOMEPHOE KBAHTOBAHHUE IIPH TIepeiaye:
a) TapMOHHMYECKOT0 CUTHAJIA
0) BemaTenbHOro CUTrHaja 0e3 yuera HeOANHAKOBOW YyBCTBUTEIIBHOCTH CIIyXa YEIOBEKa K COCTABIISIONIAM
IIyMa pa3HbIX 9acTOT
B) CHT'HaJa ¢ MUK-(pakTopoM paBHbIM K.
[MpuMeuanue: 4acTOTy TUCKPETH3AIMH BBIOUPATH C YUETOM CUCTEMHBIX (haKTOPOB.

Howmep 1 12 |3 4 5 6 7 8 9 10 | 11 12 13
BapHaHTa

D, nb 20 |85 |90 | 95 90 80 95 | 100 |80 | 70 |95 90 80

F,, xI'1t 20 | 15 |1 20 | 20 20 15 20 |20 |15 |10 |20 15 10

Bun a) |a) |a) | B) B) B) 6) | 0) 6) | 0) B) B) B)
CUrHana K=2 | K=3 | K=4 K=1 | K=4 | K=8

7.2. MeToauyeckne yKa3aHusi K BbINOJIHEHHUIO 32 JaHUSI.

B coorBercTBUM ¢ Teopemoii orcueroB B.A. KoTenpHHKOBa HEHWCKaXkeHHas Iiepemada HEIpepBIBHOTO
(amamoroBoro) curnana ¢ moiocord 4actot 0...Fn. TUCKpEeTHON MOCIEMIOBATEIHPHOCTRIO €r0 OTCUETOB, BO3MOXKHA
TOJBKO B TOM Ciydae, eciu f, CBsi3aHa ¢ MaKCHMAaabHOW YaCTOTOW Frax HMCXOMHOrO CHTHAda COOTHOIICHHEM

f 9 2 2Fmax . Cxopocts mudposoro moroka C = mf o » IIMPUHA 3aHUMAEMOH MOIIOCKI YaCTOT Af =0,7C.

B tpakrax (opmupoBanusi mporpamMm npu Fpae = 20 kI’ mpunsaTo 3uHauenue fy, = 48 kI'm, B ma3epHbIX
MPOUTPHIBATENSX M OBITOBBIX Maruutodonax fy = 44,1 k[,

B TpaKTax MEPBUYHOTO u BTOPUYHOT'O pacnpeneneHus porpaMm c
Frax = 15 k"1 mpussito 3Hauenue fy = 32 kI'm.

[Ipyu paBHOMEpHOM KBAaHTOBAaHMM OTHOIICHHE MOLIHOCTH CHTHaJA K MOIIHOCTH LIYMOB KBAaHTOBaHUS
OIIpeneNnseTcs Clenyromei GopmMymnoi

P/P, . =6m-20Igk +4,8,

u.Ke
rae K — 3HadeHne nuK-(pakTopa, 3aBUCSIIEro OT XKaHpa NPOrpaMMBI U JISKHT B Hpezenax ot 7 go 25 ab.

HpI/I paBHOMepHOﬁ IIKaJIC KBAHTOBAHHUA U TAapMOHHWYCCKOM CHUIHAJIC, IJIA KOTOPOIo k =\ 2 i
cootHomenne C/I1I kBaHTOBaHHMS OonpeacisieTCs COOTHOCHUEM

P/P,__=6m+18.

u.Ke
Jl1s1 BemaTenpbHOr0 CUrHajia

P/P,__=6m—82.

Uui.Ke
Ecnu ydecTs HEOAMHAKOBYIO YYBCTBUTEIBHOCTH CIyXa K COCTABJSIOIIMM IIyMa Pa3HBIX YacTOT I
LIMPOKOIOJIOCHOT0 3BYKOBOT'O CUTHaJIa ¢ nojocoi yactot 15 xI'1, To



P./P, . =6m—16,7.

ui.Ke
[Tocne o00pabOTKM 3BYKOPEXKHCCEPOM JIMHAMUYCCKHMA JHMANa30H 3BYKOBOI'O CHTHAlIa OOBIYHO HE
npessimaeT 40 a1b B paauoBemanuu u 50 b Ipy BEICOKOKaUu€CTBEHHON 3BYKO3AIMUCH Ha KOMITAKT-IHUCK.
ITpu 16-paspsaHOM KOAMPOBAHUHU U yacToTe Auckperusaiuu f, = 48 kI’ ckopocTs mepenauu nuhpoBoro

moroka C =mf p cocraBuseT s MoHodonudeckoro curhama C = 16%48 = 768 xbur/c, a mis

crepeodoHnueckoro coorserctBeHHo C = 2(16*48)=1536 xoOut/c.

[pu f, = 44,1 Kl HMeEEM COOTBETCTBEHHO Crono = 705 KOHT/C u
Coemepeo = 1411,2 x6ut/c.

Yacrora auckpernsanui fy 3BykoBoro currana B teneBugeHu paBHa 31,25 kI (2 feypou).

B tpakte dhopmupoBanus mporpaMM B mu(pOBOM 00OPYAOBaHMHM HCHONB3yeTcsi 16-pa3psaHbIid KO, a B
TpaKTax MEePBUYHOrO U BTOPUYHOI'O PACIIPECIICHHUS TIPOrpaMM 15-paspsiiHblii KOJI.

8. MarnuTHas 3anuch 3ByKa
8.1. 3ajanus Ha MpaKTUYeCKHUe 3aHSITHUS.
1. PaccuntaTh BeNMUYWHBI CIIOWHBIX ¥ KOHTAKTHBIX MOTEPh TOJIOBKK BOCHpousBeneHus (B Ab), eciu yactora
curHama f, ckOpoCTh ABMIKEHWS JIEHTHI-V, TONIIMHA MArHUTHOTO CJIOS HOCHTENs 3amucu-d, paccTosHue OT
MarHMTHOTO CJIOS 10 TOJIOBKM —a (HEKOHTAKT)
Ha ckosbko 1b W3MEHUTCS BEJIMUMHA 3TUX MMOTEPh, €CIIM CKOPOCTh JIBUKEHHUS JICHTHI BO3PACTET B 2 pasa.

Homep V,cMm/c f, kI'n d, Mmxm a, MKM
BapuaHTa
1 9,53 10 15 1
2 4,76 6 14 2
3 19,1 15 13 1
4 9,53 12 12 2
5 4,76 10 15 1
6 19,1 16 10 2
7 38,1 13 10 3
Tabmuma 8.1
2. PaccuuTath wactory mepBOro MakcuMyMa KO3(QQUIMEHTa BOJHOBBIX IOTEPh, €CIU IIHUPUHA Pabodero
3a30pa BOCITPOM3BOIAIIICH TOJIOBKH 20, a CKOPOCTH IBIDKCHHUS HOCHTENS 3amuch V.
Howmep BapuanTa V,cm/c 20, MKM
1 4,76 9
2 9,53 10
3 19,1 18
4 38,1 15
5 9,53 4
6 19,1 16
Tabnuna 8.2

8.2. MeToauueckue yKa3aHusl K BHITOJTHEHHIO 32 1aHUA.

Kospdumment K,=¢"™" naspiBaercs kod(QHUIMEHTOM KOHTAKTHBIX MOTEPb, KOTOPBI OMPEICIIeT Craj
BOJIHOBOH XapaKTepUCTHKH TPaKTa B 00JACTH KOPOTKHX BOJIH 32 CYET HEKOHTAKTa MEKIY BOCIPOW3BOSIICH
TOJIOBKOM M HOCHUTEJIEM 3aITHCH.

KoaddumnmeHT KOHTaKTHBIX TTOTEPh MOXKET OBITh BHIYHCIICH B JlelOenax.
K,=54,6 a/A

1_6—27zd/ﬁ

(27d 1 2)

Koaddutment cnoitaprx noreps Kg= OIpEENAET ClaJ BOJIHOBOM XapaKTEPUCTUKHU H3-32 KOHECUHOU

TOJINIMHBI pa60qero CJIOA HOCHUTCIIA.
TOJ'IH.[I/IHa MardUTHOIO CJIOS JIEHTHI — d JIEXUT B npeacinax 3-16MKM, a BCIIMYMHA HCKOHTAKTa a B IpCAciIax 1-3

MKM.
JnuHa BONHBI onpeznensercs no popmyie

V- CKOpPOCTb ABUKCHUS HOCUTCIIA.



Kospdpuument meneBbix moreps Ke=(Sin2m — )/2m — , rae 0- mMONOBMHA MIMPHHBI pabouero 3a3opa
BOCIPOU3BO/ISIICH TOJOBKH.
[Tpu 26=A MPOMCXOOUT MHUHUMYM OTJayH, a MPH O=A MaKCUMyM OTJa4d BOCIPOU3BOAALICH T'OJOBKH, YTO

BUIHO U3 puc 8.1.

A K6
A=2n

o

\/\/\/\ 2 _

X7 N N N\~

Puc8.1. I'paduk kodddunmenTa meneBbx NoTepsb.

9. JIMHAM MPOBOIHOTO BEeIAHUA
9.1.3anaHus HA MPAKTHYEeCKUE 3aHATHS.

1. IIpoBepuTh, Kakast U3 ABYX JMHUU SIBISIETCA 3JEKTPUUECKH KOPOTKOW M BBIYUCIMTH JUISl HEE 3aTyXaHUE U
BXOJHO€ COMPOTHBIIEHUE, €CITU 3a/JaHbl CONPOTHBIEHHWE MPOBOAOB Z, anuHa L, comporuBieHwe Harpy3ku Z,
MIPOBOAUMOCTh Y

1) z,=15,6; 2,=21,4; li=4xmM; l,=6xM; Z.=78,7; z,,=108,6;
y1=0,00045; y,=0,0004.

2) Z,=18,4; 2,=24,3; 1:=6,5kMm; 1,=3,3kM; Z2.:=116,8; Z,,=98,2;
y1=0,0008; y2=0,0009.

3) Z,=41,3; Z,=43,5; 1:=4,5xM; 1,=9,7xMm; Zn1=178,9; Z,=1411;

y1=0,00062; y,=0,00062.

2. Jlunus aiuHo#M L MMeer BoiHOBOE conporuBieHue Z, ¥ KodpduimeHT pacnpocrpanenus y. OnpenenuTs
3aTyxXaHhe, BHOCHMOE JINHHEH M BXOJHOE CONPOTUBIICHUE JINHUM, CINTAS JIMHUIO PABHOMEPHO HATPyKEHHOM.

1) L=8kwm; Z,=1620M; v=0,21

2) L=5xwm; Z,=231om; v=0,32

3) L=4xwm; Z,=1960M; v=0,28

4) L=6xwm; Z,=1820Mm; v=0,25

9.2. MeToauyeckne yKa3aHusi K BbINOJIHEHHUIO 32 JaHUsI.

[Ipu pewennn 3amad Mo AaHHOMY pasfely Kypca HeoOXOOUMO OOpaTUTh BHUMAHHE HA DJIEKTPUUYECKYIO
9KBUBAJICHTHYIO CXEMY JINHUH, €€ IEPBUYHbIC U BTOPUYHBIC IAPAMETPHI.

JIuHMs cunTaeTcs SNMEeKTPUUIECKH KOPOTKOM, €CITH IS Hee BBRITOMHSIOTCS yemoBus |yL| «1; L<—.

Kosdduiment pacnpocrpanenns y=-/ ZY

BBIXOILHOC COIIPOTUBJICHUEC JJICKTPUUICCKU KOpOTKOﬁ JIMHUHA

1

ZH
3aTyX3HI/Ie, BHOCHUMOC SHCKTpI/ILICCKI/I KOpOTKOﬁ HHHHeﬁ
2 21 2

+7L
2

ZBx=

a=20Ig|1+Z |



I[J'ISI PpaBHOMEPHO HanymeHHOﬁ JIMHUHW: BHOCUMOC 3aTyXaHUeC
a=20lg [ch y L|;
BXOOHOC COMMPOTUBIICHUEC
Z=Z4cthy L,
rac ZB- BOJIHOBOC COITPOTUBJICHUE

z=+J(R+ jal)\ (G + jaC) .

rae R, L, C, G-nepBu4HbIC MapaMeTphl JIUHUH.
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