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OnucaHne 3agaHuns

PacuyeTt nepexoZHOro npotecca BTOPOro nopszka
KnaccuveckmM MeToA0M

4151 CBOEW CxeMbl 13 3a4aHuns "KOHTpoIbHasA pabota 1-2"
C YUETOM TOrOo, YTO UCTOUHWK 3HEPTUA

N3MEeHWIICH C MOCTOAHHOro Ha rapMOHUYECKN.

VICTOYHVK SHEPTUM 3aMeHAEM rapMoOHNYeCKUM C
yactoTon "okpyrn(n*31,4)",rae n - Baw HOMep B
XypHarsne, a B kauectse aMnnTy/bl BO3bMeM 3HaueHue
N3 AaHo Ans

3aMeHeHHOro UCToYHMKa noctosaHHoM 3C, B KayecTee
HayabHOM a3kl BO3bMeM "n*8 B rpagycax”,rae n - BaLll
HOMep B XypHane. B kauyecTBe yrna cura rpaduvika Toka
NHAYKTUBHOCTU OTHOCUTE/IbHO HY/1IA B MOMEHT
KOMMYyTaLmM BCe BapuaHTbl bepyT 0°(4aHHOe 3HayeHune
He yuyacTByeT B PacCHeTe HYyXHO Mpu NocTpoeHume
rpaduka). PacyeT BbIMONHUTL MO MAaHy.

1. Anga cxembl A0 KOMMYTaUUK "t = (-beckOHeYHOCTb;0)
COCTaBWUTb

cUCcTeMy ypaBHeHWIA No 3akoHaMm Kupxroda, rae
HeV3BeCTHbIMU ABIAHTCA TOKU.

BbIMOMHUTL NepeBoy, OT CUHYCOUAANBHBIX BbIPaXXeHWIA K
KOMI/IEKCHbIM

n3obpaxeHusm. Mo cucteme onpesennTb TOK Ha
NHAYKTUBHOCTA 1

HanpsXeHre Ha eMKOCTU Kak KOMMAeKcHOoe YMco.
BbinonHnTL nepesoy,

KOMI/IEKCHbIX BE/IMUYMH TOKa Ha WHAYKTUBHOCTIA U
HaMpsAXeHs Ha eMKOCTU B

CUHYyconAanbHble PyHKLMN. PaccumTaTh 3HAaUEHUSA 3TUX
CYHYCOMAanbHbIX
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GYHKUMIA ana momeHTa t=0- . [osnyyeHHble 3HaYyeHus
HasBaTb “IL-* n “"UC-".

2. Ana cxembl nocne KoMmyTaumn (t=0+) cocTaBUTb
CICTEMY YPaBHEHWN

no 3akoHaMm Kupxroda, rae Hem3BeCTHbIMW SBASIOTCH BCe
TOKUN 1 AiBa Hanps>KeHs

UL n UC. 3ameHuTh IL Ha yuncno IL-, 3ameHnTbL UC Ha
ymcno UC-. PaccuumTatb

cuctemy v Hailt UL n [C. HasBaTb nonyumBlUvecs
BeNMUUHBbL “ UL +" 11" [C +",

2. Ana cxembl nocne KoMmmyTaumm (t=0+) coctaBuTb
CCTEMY YPaBHEHN

Nno 3akoHaM Kupxroga, rae Hem3BecTHbIMW SBASIOTCSA BCe
TOKN 1 iBa HanpsXXeHus

UL n UC. 3ameHUTk IL Ha yncno IL-, 3amMeHnTb UC Ha
ymcno UC-. Paccumtatb

cuctemy 1 Halty UL m IC. HasBaTb nonyumsLUMecs
BeNUUUHBbL “ UL +“ 1 " [C +".

3. Ans cxembl nocsie KoMmyTaummn (0+; 6eCKoOHeYHOCTb)
COCTaBUTb

cucTeMy ypaBHeHU 3akoHaMm Kupxroda. BennumHel B
3TON cUCTeMe He byayT

ABNATLCA TAPMOHUNYECKUMY, T.K BENNYNHBI B 3TOM
rnpouecce C/IoXHble

He rapMmoHuyeckme GyHkLUMK. TpebyeTcs 3aMmeHuUTb UL
Ha (L*d(IL)/dt ), 3amMeHnTL

IC Ha C*d(UC)/dt). Taknm 06pa3om B CCTEME OCTAHYTCS
Hen3BeCTHbIMU

Bce Toku KpoMe IC n UC. Mo cncteme Tpebyetcs
COCTaBWUTb MaBHbIW

XapakTepucTnyecknii onpesenntenb, B KOTOPOM
31eMeHTamMmn byayT

ABNATLCA KO3QPULMEHTbI MPY HEU3BECTHLIX. B
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ABNATLCH KO3IPPNLMEHTbI NP HEN3BECTHbLIX. B
onpezenuTene onepauuio

Ao depeHLpoBaHUA TpebyeTcd 3aMeHUTb Ha
rnepemMeHHyto a.

PackpbiBaeM onpegenutenb, NPUpaBHUBaEM €ro K HyJsko,
HaxoAuMm no

KBaJpaTHOMY ypaBHeHWIo al,a2. Bo3MOXHbI ABa
BapuaHTta: al,aa2 -

LencTBuTeNbHbIe Ynucna, U al,a2 - KOMMaeKCHble
yucna.

4A) PaccMOTpUM cniyyald, korga al,a2 - AencTBuTebHble
yncna. Chyvaw,

Korga al,a2 - KoMniekcHble Yncna, pasMeLleHo 34echb
Kak oTAeNbHbIA dann.

PaccmMoTpuM cxeMy nocsie KOMMyTaLumn, B MOMEHT
BPeMeHW

(beckoHeYHOCT). COCTaBUTb CUCTEMY YPaBHEHWI MO
3akoHaM Kupxroda, rae

Hen3BeCTHLIMWN ABNAOTCA TOKW. BbINONHUTL NepeBoj OT
CMHYCOMAAaNbHbIX

BblpaXeHUiA K KOMNNekCHbIM 13obpaxeHnsam. Mo
cucTemMe onpesennTb TOK Ha

NHAYKTUBHOCTU W Hanps>KeHne Ha eMKOCTU Kak
KOMIM/1EKCHOE YKC/O.

BbIMOMHUTL MepeBo KOMMIEKCHbIX Be/INYKMH TOKa Ha
NHAYKTUBHOCTU U

HanpsbKeHUst Ha eMKOCTU B CUHYCOoMAa/IbHbIe QYHKLIN.
Mony4veHHble PyHKLN

Ha3Batb “ILy (t)" n "UCy(t)".

5. PelleHue ang nepexoAHoOro npouecca byaer MeTb
cneayrolnia BuA:

iL(t)= ILy (t)+ A1*exp(a1*t) + Al*exp(a2*t). (*)
Tpebyetca HanTn A1 1 A2, COCTaBUB CUCTEMY U3 ABYX
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CUHYCcoMAanbHbIX

BblpaXXeHWA K KOMMIeKCHLIM n3obpaxeHusm. Mo
crcTeMe onpesennTb TOK Ha

MHAYKTUBHOCTW 1 HanpsXeHre Ha eMKOCTU Kak
KOMMeKCHOe YK1Cno.

BbiMONMHUTL MepeBo/ KOMMIEKCHbIX BeIMYKMH TOKa Ha
NHAYKTUBHOCTU U

Hanps>XXeHWs Ha eMKOCTU B CUHYCOUAaIbHble QYHKLINN.
[TonyyeHHble QyHKUMN

HaseaTtb “ILy (t)" n "UCy(t)".

5. PeLlieHne ans nepexoaHoOro npotecca byaet MMeTb
cneayrolmia BUA:

iL(t)= ILy (t)+ AT*exp(al1*t) + Al*exp(a2*t). (*)
TpebyeTtcs HaiTy A1 1 A2, COCTaBUB CUCTEMY U3 ABYX
ypaBHEHWNA:

1-e) npupaBHATL "IL-" BeIpaxeHwWto iL(t)(*), npwn t=0.

2-e) npupaBHATb "UL+/L" BbipaxeHUo Npon3BOAHON OT
iL(t)(*), npwu t=0.

6. MoctponTtb rpaduk iL(t).

Mowu OTUeThHl

OaTta AaTa KomMmMeHT
CtaTtyc ®ain 3arpyskm npoBepKwu cTyaeH

OTUeTOB He HalieHo
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