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BBEJIEHUE

Lenbto paboThl sSBiIIETCS U3ydyeHHE pabOThI KOIeOaTeIbHOrO KOHTYpa, CBOOOIHBIX 3aTyXa-
IOLIHNX 3JIEKTPOMAarHUTHBIX KOJICOAHUI U UX XapaKTEPUCTHK.
1 KPATKASA TEOPUSA

Jlns BO30YXKIEHUST U MOJAEP)KaHUS IEKTPOMArHUTHBIX KOJEOaHUM HMCIONIB3YIOT Kosieha-
TEIBHBI KOHTYp, MPEACTABISIOMNUNA CO00M 3aMKHYTYIO II€b, KOTOPasi COCTOMT U3 TOCIIEI0Ba-
TEJIBHO COEIMHEHHBIX KOHJEHcaTopa eMKOCThI0 C, KaTylIKu MHIYKTUBHOCTH L M oMu4eckoro
(axTuBHOrO) conportuieHuss R. OMHU4Yeckoe CONPOTUBIEHUE SBIIAETCS CYMMOM CONMPOTUBIICHUN
COEMHUTENIBHBIX ITPOBOAOB, IPOBOJA KAaTYIIKW MHIYKTUBHOCTU U BKJIIOUEHHOIO B KOHTYp pe-

sucropa. [IpuniunuanpHas cxema KojaebaTeNIbHOro KOHTYpa npuBeaeHa Ha puc.2.1.

|
+qll-g

Pucynox 1.1 - KonebaTensHbIil KOHTYP

PaccMoTpuM, kKak BO3HHMKAIOT KOJeOaHUsI B KOHType. B HadanbHBI MOMEHT C ITOMOIIIBIO
reHeparopa OJMHOYHBIX UMITYJIbCOB KOHJIEHCATOP 3apsiKaeTcs JO0 HEKOTOPOM pPa3HOCTH MOTEH-

nuanoB Ha ero oOkmankax U. [Ipu sTom oOkiagkaMm KOHIEHCATOpa cOOOIIeH 3apsn £(, a SHep-

2
CuU
0
rUs JIEKTPHYECKOro 1ojis KoHaeHcaropa W = T, Ecnu teneps reHepaTop OTKIIOYHTH, a
KOHJICHCATOp 3aMKHYTh Ha KaTYIIKy C MHIYKTUBHOCTHbIO L, TO HayHeTcs ero paspsika u B Ka-
TYILIKE BO3HUKHET TOK. DTOT BO3PACTAIOIIUN OT HYJISl TOK MPUBOJUT K BOBHUKHOBEHUIO MarHUT-
Horo noJsi. CienoBaTenbHO, SHEPTHS AIIEKTPUUYECKOTO MO MEXy OOKIaIKaMu KOHIEHCAaTopa
IIOCTENIEHHO MEPEXOJUT B SHEPTUI0 MarHUTHOTO MOJS KaTymKd. B MOMEHT mosHOW pa3psiku

KOHACHCATOpA TOK B KAaTYIIKC NOCTHUIa€T MAKCUMAJIbHOTO 3HAUCHUA lon SHEPTHUSA MAarHuTHOTIO

2
LI
0 .
noms W :T' B MoMeHT monHOW pa3psiiKu KOHJEHCATopa TOK B KaTyIIKe, Ka3aloch Obl,
JOJKEeH TpeKpaTUuThesl. OMHAKO YMEHBIIIEHUIO TOKA B KaTYIIIKE MPEMSITCTBYET SIBICHUE CAMOWH-
TYKITAH, TTOICPKUBAOIIECEe TOK B IPEKHEM HaIlpaBJICHUU. DTOT YOBIBAIONTUN OT MaKCUMaJIbHO-
ro 3HaueHus lo TOK MpoI0JDKaeT MEPEHOCUTD 3apsabl OT OJHOM OOKJIAIKK KOHJEHCATOpa K JIPY-
roi B TOM K€ HallpaBJICHUHU W Tiepe3apspkaeT koHaeHcarop. [lepesapsaka 3akaHuuBaeTcs, KOraa

TOK CTAHOBHUTCS paBHLIM HYJIIO. B sTOT MOMEHT OHCPIUus MaroHuTHOT'O ITOJIA KATYIIKHW IMMEPECXOANUT
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B SHEPTUIO IEKTPUUYECKOTO MO KOHIeHcaTopa. B crneayronuit MOMEHT HaUMHAET pa3psiKaThes
KOHJIEHCATOp, a TOK MOTEYET B MPOTUBOIOJIOKHOM HampaBieHuu. TOK paspsijia KOHIEHcAaTopa
BO3PACTaeT, MMOKa KOHJCHCATOP HE pa3psIUTCs MOJHOCTHIO, a 3aTeM YObIBaeT, HO BCJEICTBHUE
SBJICHHUSI CAMOMHYKIIMHM CHOBa Iepe3apsiKaeTcsi KOHJASHCATOp, U KOHTYp BO3BpallaeTcs B HC-
XoJHOe cocTtosiHue. Ha aToM 3aBepiiaercs oMH Nepuo/] KojiebaHui B KOHTYpeE.

B3aumHoe mpeBpallieHre HEpruu AJIEKTPUYECKOr0 U MAarHUTHOTO TOJIEH COMpOBOXKIAaeTCs
MOTepsIMU (IUCCUIIALIMEN) SHEPTUU Ha HarpeBaHHe MPOBOJHUKOB. Y eciii 3Heprus He MOMOIHS-
eTcs U3BHE, TO KOJIeOaHUsI B KOHTYpE 3aTyXaloT — aMIUINTY/a KOJeOMIomuXcs BeIUIUH (3apsin
Ha OOKJIaJgKax KOHJEHCATOpa, HANpPsHKEHHE, TOK) Ka)XIOro IMOCIEAYIOIIEro LUKIa KojeOaHHi
MeHbIIIe Tpeabiaymnero. Yem 6oplie OMHYECKOE COMPOTUBICHHE KOHTYpa, TeM ObICTpee 3ary-
XaroT KoJIeOaHUsI B HEM.

3aKoH 3aTyxaHHUs KojeOaHHi 3aBUCUT OT CBOMCTB KosiebarenbHOl cucteMbl. CucTeMa Ha3bl-
BaeTCs JIMHEMHOM, €clii XapaKTepU3yIolIe TaHHYI0 CUCTEMY B paccCMaTprUBaeMOM Ipoliecce ma-
paMeTpbl He U3MEHSIOTCS. JIMHEHHbIE CUCTEMBI ONUCHIBAIOTCS JTMHEUHBIMU UG epeHIInaTbHBI-
MU ypaBHEHUSMHU. DJIEKTPUUECKUN KOHTYP MOYKHO CUMTATh JIMHEHHOW CUCTEMOM, €CIIU €ro Co-
npotusieHue R, sanekrpoemkocts C M MHAYKTUBHOCTH L HE 3aBHUCAT HU OT TOKa B KOHTYpE, HU
OT HaNPSDKEHUS.

Haiinem nuddepenmansnoe ypaBHEHHE, OMUCHIBAIONEE CBOOOHBIC 3aTyXarolIue Kojeba-
HUS JIMHEHHOW CHCTEMBI — 3JIEKTPUUECKOr0 K0JIeOaTeIbHOro KOHTYypa. [ 3TOro BOCHoIb3yeM-
cst 3akoHOM OMa 1 BBITEKAIOLMM M3 HEr0 BTOPHIM IpaBuiioM Kupxroga, KoTopsie CripaBeaInuBbI
IS TieTield TTOCTOSIHHOTO M KBA3UIIOCTOSIHHOTO TOKOB. B TaHHOM ciiyyae B LeNU NMPOTEKAET Iie-
PEMEHHBII TOK, HO YYUTBIBasI, 4TO pa3Mepsl KoHTypa | He ciuikom Benuku (T.e. 1<C/v, tae ¢ —
CKOPOCTB CBETa, C KOTOPOW pacrpoCTPaHSIOTCS dJIEKTPOMarHUTHbIC Konebanus; | — uimHa KoH-
Typa; v - 4acToTa KoJiebaHuii), TO MOXKHO CUUTaTh, YTO MTHOBEHHOE 3HaYCHHE TOKa OyJeT Mpax-
TUYECKH OJIMHAKOBO BO BCEX TOYKAX KOHTYpA. Y IOBJIETBOPSIONINE TAKOMY YCIOBUIO TOKH Ha3bl-
BAaIOTCSl KBa3WCTAallMOHAPHBIMH. Torma corjacHo BTtopomy mpaBuiay Kupxrodpa mms RLC-

KOHTYpa, B KOTOPOM INPOTEKAIOT KBA3UCTAIIMOHAPHBIC TOKHW, MOXKHO 3aIlMCaTh
U, +U,+U. =0, (1.1)

rae UL — majenne HanpsbKeHHsl Ha MHIYKTUBHOCTH, Uc — majieHne HanpspkeHusl Ha eMKocTH, UR

— MaJieHue HalpsHKEHUsl Ha pe3rucTope, in

dl g
L—+RI+>=0. ,
dt C (1.2)

dq

VYuuteiBasg, utro 1 = at U pa3nenus (2.2) Ha L, moiay4yuMm cremyromiee ypaBHeHHE



d’g Rdg 1
+——+—0q=0
dt? " Ldt LcoT 13

Tak kak BeaMYMHA 3apsiaa Ha OOKJIaKax KOHJICHCATOpa MPOMOPIIMOHAIEHA Pa3HOCTH TIOTCHIIHA-

noB Ha HUX (Q=CU), To ypaBHEHHE, OMUCHIBAIOIIEE N3MEHEHUE HAMPSIKCHUS] HA KOHJICHCATOPE,

OyzeT aHaJOrMYHO NPEAbIAYIIEMY YPaBHEHHIO, T.C.

2
d l3+Bd—u+iU:O. (1.4)
dt L dt LC

BBens o603HaueHusT O = RZL’ }/LC = a)§ , IOJIyYUM

2
ddtlj + 250(;? +wiU =0, (1.5)

2 .
re O - ko3 dULIMEHT 3aTyxaHusi, @, - 4acTOTa COOCTBEHHBIX HE3aTyXaloIIMUX KoyeOaHuil

KoHTypa. YpaBHenue (1.5) sBasercs uHeHbIM AuddepeHInaTbHBIM YpaBHEHUEM BTOPOTO TI0-

ps/iKa ¢ TOCTOSSHHBIMU KO3()(DUIIMEHTaMU U OTIMCHIBAET CBOOOHBIE 3aTyXaIOUIHE KOJICOaHNUs.

Ipu ycnosun O < @, pemenne ypapHerus (1.5) umeer By
U () =U, (t)cos(at + @) =U e * cos(at + @), (1.6)

rae @ - HaanpHas (aza, (U - gyactoTa CBOOOJHBIX 3aTyXarOMIMX KOJeOaHMUI, ) m (t) - aMILIU-

1 R?
w = 605—52: E—E (17)

U,t)=U.e™ (1.8)

TyZla 3aTyXaloluX KOoJIeOaHHH.

rae U o - 3Hauenne Hanpsokenns npu 1 = 0. Ammmuryna 3aryxarommx xoneGaHuil yMeHbIIa-

eTCs C TeUeHHEeM BPEMEHH TeM ObIcTpee, deM Goubie kodddumment saryxamus O . s @ =0

rpaduk 3aBucumoctu (1.6) m3o0paxken Ha puc.l.2 crutomHoON guHMEH, a 3aBucumocTH (1.8) —

MMYHKTUPHOM.
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Pucynox 1.2 - 3aryxaromue konebanus

3aTyxa}omI/Ie KoJICOAHHS HE SIBIISIOTCS NEPpUOANYCCKUMH, T.K. MAKCUMAJIbHOC 3HAUCHUC

KOJIeOmIonIeiicss BeJIMYNHEI Ul, JIOCTHTaeMO€ B HEKOTOPHIA MOMEHT BPEMEHHU tl, B TOCJIETYIO-
eM Mpu t> t1 HUKOTJa HEe TTOBTOpsieTcs. OIHAKO MPH 3aTyXaroluX KoJeOaHUsAX KaKon-1100

BEJIMYMHBI, OHa oOpalaercs B Hylb, JOCTUTA€T MAaKCUMalIbHBIX U MUHUMAJIbHBIX 3HAYEHUN Ye-
pe3 paBHBIEC IPOMEXKYTKHU BPEMEHHU

T 27 27 19
@ «/(05—52' '

Bemmunasl | n (D Ha3HIBAIOT YCIOBHO MEPHOAOM (YCIOBHBIM IEPHOIOM) H IIHKITHYC-
CKO# 4acToTO# (yCIIOBHOM YaCTOTOM) 3aTyXalolUX KOJIeOaHUH.

[IpomexxyTok Bpemenu 7 , B T€UEHHE KOTOPOTO aMIUIUTYAa 3aTyXaloUMX KoJjeOaHWi
yMeHbIlaeTcss B € pa3 (e =2.718), Ha3piBaeTcsi BpeMeHEM pelakcanuu. BBegeHue moHsTHs
BPEMEHHU peJlaKCallii IO3BOJSET YTOUHUTH (PU3MUYECKUI CMBICT KOX(PQHUIMEHTa 3aTyXaHHS

=&
U,e

or el

U e ot =€ orcioma € =
0

52':1,5=1/T, (1.10)
OTO TMO3BOJSIET OMPENENATh KOA(POUIMEHT 3aTyXaHUsl KaK BEIMYUHY, OOpPaTHYIO MPOMEXYTKY
BPEMEHH, 32 KOTOPOE aMIUTUTYAa KoyieOaHUl yMeHbIIaeTcst B € pa3. i1 KoJn4ecTBeHHOH Xa-

PaAKTEpUCTUKH OBICTPOTHI YOBIBAaHUS aMILUIUTYbI 3aTyXalOIUX KOJeOaHUH MOIb3YyIOTCS MTOHTHU-
€M JIOrapu(pMHUECKOTO JEKPEMEHTA.

Jlorapudmuueckuii JEKPEMEHT 3aTyXaHHsI TIOKa3bIBaCT B JIOTAapU(PMUYCCKUX €AMHUIIAX,
BO CKOJIBKO pa3 yObIBaeT aMIUIMTY/a KoJieOaHUM 3a OJuH mepuoj. IDTo Oe3pa3MepHasi BEIMUNHA
®, paBHas HATypaJlbHOMY JOrapu(pMy OTHOLICHHS 3HAUCHUH aMIUIMTY[ ABYX IOCJIEIO0BATEIb-

HBIX KOJ'IG63HPII>1, COOTBETCTBYHOIIUX MOMCHTAM BPEMCHH, OTIIMYAIOIIUXCA HAa IICPUOJ
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rae N - uncno xoneGannii, COBEPIIAEMBIX 33 BpEMsI YMEHBIIECHUS aMILIUTYbI B e pas.

CrnenoBartenbHO, JIOTapu()MUIECKUN TEKPEMEHT €CTh BeJTMUMHA 00paTHas Ynucity Koyeba-

HHI1, 33 KOTOpOE aMILIATY1a yMeHbmaercst B € pas. Ecu B opmyiy (2.11) moacTaBuTh 3Hate-

HHUE 14 0 = %L I/IT 22%,T0

Rz
@=6T =", (1.12)

Lo
Cornacno (17), yactora onpezensercs napamerpamu koutypa (R, L, C), cinegoBarensHo,
MOJKHO YTBEP’KAATh, YTO JIOTAapU(PMUUYECKUN JTEKPEMEHT SIBIIAETCS XapaKTEpPUCTHUKOW KOHTYpa,

T.K. €r0 BEJIMYMHA OIpEJeNsieTcs TOJIbKO MapaMeTpaMu KoHTypa. KonebaTenbHbli KOHTYp Takxke
XapaKTepU3yIOT J0OPOTHOCTHIO, Ge3pasMepHoil Bemmumuoli Q , mpomopmmoHaTbHOI OTHOIIE-
umo sHeprun W (t) xone6anmii KoHTYpa B IPOM3BONBHBIH MOMEHT BPEMEHH tx yOBLIH 3TOU

SHEPTUHU 3a UHTEPBAJI BDEMEHH PaBHBIN NIEPUOLY

W (t)
W) -W(t+T)

Q=2rx (1.13)

T.x. aHEprUs KOJIeOaHUH IPOIIOPIIMOHATIbEHA KBAAPATY aMIUTUTY/IbI KOJIeOaHUH A(t), to

- A% (t) 2 2z
A(t)—A*(t+T) 1-e" 1-e?°"

Q=2

Tlpu cnabom saryxanun (6 << @,) 1—e7" ~ 25T ~ 20,

Q~r7/®@~7N. (2.14)
N3 (1.14) MOXHO BHAETH, YTO AOOPOTHOCTH MPOMOPIIMOHATRHA YHCITY KOJeOaHUH, coBepIae-

MBIX 32 MPOMEXYTOK BPEMEHHU, B TEUCHHE KOTOPOTO aMIUIMTYya KOJeOaHUH yMEHbBIIAETCS B €

pas. B cmyuae cmaboro 3aryxamms, korga © < 1 o=w,,sermunna JTOOPOTHOCTH OTIpe-
JEJsIeTCsl MapaMeTpaMu KoIe0aTeIbHOro KOHTYpa M paBHA

1 /L
Q_E c (1.15)

Ipu yBenuyeHHH KOdBHIMCHTA 3aTyXaH!s YCIOBHBI MIEPHO | 3aTyXalommX KoJie-
OaHuit Bozpacraer u oOpariaercss B 06CKOHEUYHOCTh pu Wy = 0. [Tpu 3TUX yCIOBUSAX CBOOOA-
HBIX KOJ€OaHUI B KOHTYpE HE MMPOMCXOINT, a KOJIEOIIOMIasCcsl BeTMYMHA aCHMIITOTHYECKH CTpe-

MUTCS K HYIIO TIPH t > o0 (cm. puc. 1.3). Takoit mporiecc HazbiBaeTcs anepuoandeckum. Co-
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MPOTUBJICHHE KOHTYpPA, MPU KOTOPOM HACTYIAET alnepuoIMYecKuil MpoLecc, Ha3bIBAETCsI KPUTH-

YECKUM Rkp U OIpeieNsieTcs u3 yciaoBust Wy = o ,

Reo =2 <. (1.16)
O‘ICBI/IILHO, YTO IIPH BCEX 3HAUCHUAX OMUUYCCKOI'0 COIMPOTUBIICHUA KOHTYpPa

R < Rkp - IpoIIecC KonebaTenbHbIN, R> Rkp - IPOLIECC aePUOANIECCKHIA.

Ua

Uo

Pucynok 1.3 - Anepuonndeckuii mporecc.

2 OIMCAHUE SKCITEPUMEHTAJIbHON YCTAHOBKH

Cxema ycTaHOBKH npezcTaBieHa Ha puc.2.l. Konebanus B koutype |l Bo30yxxaatores ¢ mo-

MOIIBIO UMITYJTbCa, POPMUPYEMOTO KOMIBIOTEPOM | .

HUMITYJIBCOB

|
|
|
|
|
|
|
|
|
|
|
: dopMHpoBaTENh
|
|
|
|
|
|
|
|
|
|

Pucynoxk 2.1 - [IpuHumnuansHas 3JeKTpUUECKasi cCXeMa yCTaHOBKH
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Cxema CMOHTHpOBaHa B HACTOJILHOM MaKeTe, pacloJi0KEHHOM ClieBa OT MOHUTOpa. B kaue-
ctBe pe3ucropa RP2 B konebarensHoM koHType |l ncnosip3yercss mepeMeHHbI pe3ucTop, Mak-
CUMaJbHOE 3HaYeHHe comnpotuBieHus kortoporo 1000M ycranaBimMBaeTcss MOBOPOTOM pPYUKH
MOTEHIIMOMETpPA 0 YaCOBOM CTpEJIKE B KpaitHee mosiokeHue. [Ipu moBopoTe pyuku MpoOTUB ya-
COBOM CTpPEJIKM B KpaitHee moyioxkeHue 3HaueHue conportuienus RP2=0. B atom ciydae akTuB-

HOC COIIPOTUBJICHUC K0JIeOATeILHOr O KOHTYpa CKJIaAbIBACTCA U3 COIMMPOTHUBJIICHUSA COCAUHHUTCIIb-

HBIX IMPOBOAOB KOHTYpAa WM aKTUBHOI'O COIMPOTHUBJICHUA KATYIIKW WHIAYKTUBHOCTH, R = RX .B

JTATbHEHIIIEM 3TO CONMPOTHBIICHHUE HEOOXOIUMO pacCUUTaTh MO pe3ysbTaTaMm u3MepeHui. Emko-

CTH KOHACHCATOPOB PAa3JIMYHEI B PA3HBIX MAaKE€TaxX U IMPUBCJACHLI B Ta6J'II/II_[e.

Tabnuua 2.1 3HadeHns: mapaMeTpoB AJIEMEHTOB KOHTYpa.

Ne 1 2 3 4 5 6 7 8 9 10 11 12

C, 01 |012 |01 0,18 |015 |05 |01 (0,18 |0,18 |05 |0,18 |01

Bo30yxxneHne KOHTypa MPOU3BOAUTCS MEPUOIUYECKH OT UMITYJIBCOB, (DOPMHUPYEMBIX KOM-
nerotepoM |. KonebGanus peructpupyrorcst ociusuiorpadom, mpecTaBIeHHOM Ha SKpaHe MOHH-
Topa. Kaxaslii uMIysbC, Mo1aBacMblil Ha KOJIEOATENbHBIM KOHTYp, BO30Y>KAaeT OJIUH IIyT 3aTy-
XaIoIUMX KoJIeOaHumil.

W3mepeHust aMIuIMTy Il U Meproja KojeOaHui OCYIIECTBISIOTCA ¢ IOMOIIbIO OCHUIUIOTpa-

¢da 1 MapKkepoB, PacloiIOKEHHBIX B yIlax 3KpaHa U MepeMeIIaeMbIX ¢ TOMOIIbIO «MBIILIN.

33AJJAHHUE

3.1 HaGmrogaTh cBOOOHBIC 3aTyXal0IIHNE KOJIeOaHUs B KOHTYPE.

3.2 HccnenoBaTh BIMSHUE BEINYUHBI aKTHBHOTO COMPOTUBIICHHS KOHTYpa Ha XapakTep 3aTyxa-
HUS KOJIeOaHMiA.

3.3 Y6enuThcs B HAIMYMK SKCIIOHEHIIMAIBHOTO 3aKOHA YOBIBAHUS AMIUIUTY/IbI CO BDEMEHEM.
3.4 Ha ocHOBE 3KCIIEpUMEHTAIBHBIX JaHHBIX OMPEACIUTH ITapaMEeTPhI 3aTyXa0INX KoJeOaHNi:

0, wo, 0, T, Ry, Ry, O, Q, rie Ry — cONpOTHBIEHNE COETUHUTENBHBIX TPOBOJAOB U KAaTYILIKH.

4 TIOPAJOK BBIITIOJIHEHUSA PABOTDI
4.1 Y6enuthcsi B TOM, YTO BCE HAMPSDKCHHS HA JaOOPATOPHOM MAaKETe BBIKIIIOUYCHBI. BKIIFOUHUTH
MakeT kHomkoi «CETb» pacmonoxeHHON Ha mepeaHelt manenyu makera. Buenmauii Buj gabopa-

TOPHOI'O MaKeTa MpeCTaBiieH Ha puc.4.1.

v




Pucynoxk 4.1-Baenrauii By 1abopaTopHOTO MaKeTa

4.2 CXCMy 3aTyXaromux KoJieOaHui PACIIOJIOKCHHYIO B HpaBOﬁ qaCTHu I“OpPISOHTElJILHOfI HIaHCIIN

(puc.4.2) BKIIOUUTH TyMOJIepoM S1 TIepeBe/s €ro B MPABOE MOJIOKECHHE.

Pucynok 4.2 - Cxema A U3ydeHHUs 3aTyXalolux KojeOaHuii Ha mabopaTopHOM

makere (puc. 4.1)
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4.3 BrirounTh nMUTaHUE KOMIbIOTepa. i 3TOro Ha CUCTEMHOM OJIOKE KOMIBIOTEpa HaXKaTb
kHOTIKY «»CeTb» 1 noxaarecs 3arpy3ku Windows. Boiitu B «cpeny» «PeanbHO-BUpTYyaiIbHas
nabopaTopusi», AJI YEro Ha HKpaHe MOHMTOpPA YCTAaHOBHUTH yKa3aTelb MBIIIM Ha 3HA4OK «JIabo-
paTopHs» U HaXKaTh IBAXKIBI HA JIEBYIO KHOIKY. [Ipy 3TOM OTKpBIBaE€TCSA MEHIO C IEPEYHEM pa-
0oT.

4.4 BpiOpaTb CTPOKY C Ha3BaHHUEM PaOOTHI M ABAXKABI IMIETKHYTh MbIIIbI0. Ha sKpaHe mosBUTCA

rpaduk 3aTyxaromux KojeOaHuii 1 dJeKTpoHHas Tabnuna (puc.4.3)

ayusHUEe 3ETYXSAWL MY INSKTPOMEATHHTHEX KonebaHKuiA

[0 sanremiza O THpase < EsEmm parante
1 1582 LR

Nt mars prema

Pucynok 4.3 - Bug sxpana MOHUTOpa

4.5 BpanieHreM pyKoOsATKH Ha MakeTe NPOTHUB YaCOBOM CTPEIKH, YCTAHOBUTH HYJIEBOE 3HAUCHHE
conpotuBieHus Ri= RP2=0.

4.6 V3MepuTh aMIJIMTYZbI U NIEPUOABI MIATH NMEPBHIX KojeOaHuil. [l 3TOro, B3sB MBILIBIO BEp-
TUKaJbHbIE U3MEPUTENIbHBIE MapKephl, HAXOSAIIMECS B yIJIax dKpaHa ocuuiuiorpada, moaBecTiu
UX K JIByM COCEIHUM MaKCUMyMaM, a TOPH3OHTAJIbHBIE MapKepbl CKOOKU TOJBECTH COOTBET-
CTBEHHO K OCH CHMMETPUM KApTHHBI KOJeOaHUM M K BBIOpaHHOMY MakcuMyMmy. Beskuil pas
Ha)KMMaTh KHOIIKY «100aBUTh pPe3ysabTaTy». B Tabiuily nosBATCs 3HA4YE€HUS aMILUIUTYAbI U Nepu-
oJ1a KojeOaHMi.

4.7 Ecnu 3anucaHHBId B 3JIEKTPOHHBIN XypHaJl pE3yJIbTaT HE BEPEH, TO €r0 HYXHO YIAJIUTh.
JU1s 3TOr0 BBIAEISIIOT OIIMOOYHYIO 3aMCh U HAKUMAIOT KHOMKY «Y AAJUTh PE3YyIbTaT».

4.8 3anosHeHHYIO TaOIHILy TIepenucaTh B pabouyro TeTpaib.
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4.9 Ha makere, Bpaias pyKosSITKYy MOTEHIIMOMETPA, YBEIMUUTh conpoTuBieHne RP2 1o makcu-
MaJIBHO BO3MOXKHOTO, CIIe/is 3a TeM, 4TOObI B KapTHHE KOJICOAHWH OCTAaBAIOCh HE MEHEE IISTH
MakcUMyMoB. 3aukcupoBath B Tabnuie 3Hayenue Rz = RP2. [Tosroputs 1. 4.5
4.10 Ha ocHOBaHUM pe3yJIbTaTOB M3MEPEHUN BBHIYMCIMTH 3HAYEHUS JIOTapU()MHUUECKOTO JEeKpe-

MEHTa 3aTyXaHus JIJIs1 00OUX CllydyaeB

, TJie N — HOMEep U3MepsIeMON aMIUIUTY IbI.

®=In Y,
U

n+1
3a WCTUHHOE 3HAYEHUE JIOTAPU(PMHUYECKOTO ICKPEMEHTa KOHTYpa B3SATh 3HAYCHHE CPEIHErO
apu(pMeTHUECKOTOo s KaXI0T0 U3 ABYX 3HadeHuit RP2.

4.11 TIpoBepuTh CHpaBEJIMBOCTh SKCIIOHCHIIMAIILHOTO 3aKOHA YOBIBaHUS aMIUTHTYIbI CO BpE-

Yo

. -& .
wenen U =U o€ . Jlnst ororo mpuBectn BhIpaxkeHHE K BHIY In =0 t, U3 KOTOPOIO

U

0 :
CIIEYET, YTO B KOOpIUHATAX In , ot AKCIEPUMEHTAIIBHBIC TOYKH JOJDKHBI YKIIAABIBATHCS
Ha IIPAMYIO, a O — YIJIOBOH KOO((UIMEHT 3ToM MpsAMoi. B maHHOM ciydae BpeMs ya00Hee BbI-

0
paxxatb B meprogax t = nT( & nepuodax). Iocrpouts rpaduku 3asucumoct IN—= or nT s

U

ciydaeB RP2=R1 u RP2=R;,
4.12 Y3 rpaMKOB ONPENETUTh 3HaUeHHs KOODPULIMEHTOB 3aTyXaHus 01 ¥ 02.
Tabnuua 4.1 - Pe3ynbTaTsl ©3MEpeHHA
AKTHBHOE Homep wu3- | Ammnuryna | Jlorapud- | Cpennee ITepuon Cpennee
compotuB- | Mepsiemoii | Up Mudeckuii | 3Hauenue | |N Koieba- | 3HauYCHHE
JIEHWE KOH- | aMIUTUTYIBI JIEKpeMeHT | <@ > HUHA T <T>
Typa R n 0
R:Rx 1

2

3

4

5
R=Rx+RP2 |1

2

3

4

5

4.13 3Has d1 ¥ d2, ONIPENICTUTh UHIYKTHBHOCTh KOHTYpA.
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4.14 Paccunutarth CyMMapHOE aKTUBHOE COMPOTUBJICHUE MPOBOAHUKOB Ry. YuuThIBasi, 4TO B KOH-
Type UCIOJIb3YeTCsl KOHICHCATOP C €eMKOCThIO, YKa3aHHOU B Ta0muiie 3.1, paccuuTarh COOCTBEH-
HYIO YaCTOTY KOHTYpPA U 9acTOTY 3aTyXaloIuX KOJIeOaHU.
4.15 Paccuurath nepuoj Kojaebanuil st AByX 3HadeHui comportuBieHuid RP2:=0 u RP2=R;.
[Tonmy4yeHHbIC 3HAYCHHS CPAaBHUTH C U3MEPEHHBIMHU. PaccumTaTh KPUTHUECKOE COMPOTHBIICHHUE

Rip. OL1eHUTHh TOOPOTHOCTH KOHTYpA.

5 KOHTPOJIBHBIE BOITPOCHI

5.1 Kakoga 1ienb paboTsi?

5.2 Kakue 311eMeHTHI TOJKEH COoJIep KaTh KOJIeOaTeNbHbIM KOHTYp YTOObI Ha0It0JaTh CBOOOIHBIE
He3aTyxarolue KoieoaHus.

5.3 Kakue xapakTepuUCTHKHU KOJIEOaHUM M3MEHSIOTCS NPU YBEJIUYECHUH aKTUBHOTO CONPOTHUBIIE-
HHUS B KOHTYype?

5.4 Kakum 10J1KHO OBITh COOTHOIIICHHE MEKIY neMeHTamMu KoHTypa (R, L, C), 4T00bI B KOHTY-
pe CMOTJIM CYIIECTBOBATh 3JIEKTPOMArHUTHBIE KOoJeOaHus?

5.5 Kakum 006pazomM MOKHO MOATBEPIUTH SKCIIOHEHIIUAIBHBIN XapaKTep W3MEHEHHS aMIUIUTY/IbI
CO BpeMeHeM?

5.6 Kak akcriepuMeHTanbHO onpeaensieTcss KodhGuueHT 3aTyxanus?

5.7 Kakumu napameTpamMu KOHTYpPa OTIpeNIeNsIeTcsl ero COOCTBEHHas 4acToTa?

5.8 Kak cooTHOCSTCS Mex Iy cO00M COOCTBEHHAsI YacTOTa U YacTOTa 3aTyXaloiX KoineOaHui?
5.9 Kakue ¢puznveckre BeTUIMHBI H3MEHSIOTCSI B KOHTYPE 10 K0JebaTeTbHOMY 3aKOHY?

5.10 Yem oOyciioBieHO 3aTyXaHue KoJieOaHUN B KOHTYpeE?

5.11 Kakue xapakTepuCTUKU KOJIEOaHUI U3MEHATCS IPH U3MEHEHUH WHAYKTUBHOCTH KOHTYpa?
5.12 Kak J0KHBI COOTHOCHTBCS MapaMeTpbl KOHTYpPa, 4TOOBI MIPH OJHOKPATHOW 3apsi/iKe KOH-
JIeHCAaTOpa €ro pa3psjika OCyHUIECTBISIIACh B allepUOAMYECKOM Mpoliecce?

5.13 Kak u3MeHHUTCS 9acToTa 3aTyXaloIuX KoJIeOaH!u!, €ClId KOHACHCATOP 3aMEHUTh Ha APYTrou
MEHBILIENH EMKOCTH.

5.14 Yemy paBeH norapuMUUECKHIl TeKpEMEHT KOJeOaHUH, eclu YuciIo KoaebaHui, 3a KOTo-
poe aMIuInTya KoseOaHuii yMeHbIaeTcs B € pa3 paBHo 20.

5.15 KonebarenbHas cucreMa COCTOMT U3 KOHAECHCATOpa eMKOCThI0 C, KaTylIKyu HHIYKTUBHOCTH
L, comporuBnenuss R. MI3MeHeHne Kakoro mapamerpa He BIMAET HA BEIMYUHY KOd(pHUIMEHTA
3aTyXaHu4.

5.17 3anummTe BhIpa)KeHUE, MO3BOJISIONICE ONMPEACIIUTh YHEPTHUI0 KOHAEHCATOpa B JIFOOOM MO-

MCHT BPCMCHH.
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5.18 3anummuTe BEIpa)KEHHE TTO3BOJISIONIEE ONMPEACIUTh BEIMYHHY TOKA B KOHTYPE B JIFOOOH MO-
MEHT BPEMEHHU.
5.19 Uro HazpiBaeTcs aMIUIMTYnOM Kosiebanuid. Hapucyiite rpaduk 3aBUCHMOCTH aMIUIATY/IbI
HanpsDKEHUs Ha KOHAEHCATOPE B U3y4aeMOM KOHTYpE.
5.20 3anmmmrte BTOpO# 3akoH Kupxroda nis n3ydaeMoro KoHTypa U nonydute auddepeHin-
aJIbHOE YpaBHEHHUE, ONMCHIBAIOIIEE 3aTYXaIOIe KOJIeOaH s.
5.21 Kak otnuuatorcst no ¢asze konebaHus 3apsaa Ha OOKIagKax KOHACHCATOpa OT KoJjeOaHHi

TOKa B KOHTYpe.



