[Ipumep pacuéra 3a/1auu MO NEPEXOIHBIM MPOLECCAM OMEPATOPHBIM METOJ0M

(3amanue 4)

1. TlocranoBka 3agauu
Bri6uparo 3amauy u3 tadauier 4.1. [Tycts 310 Oyner BapuanT 33. Bam
BapUaHT OMpPEEISIETCS 0 IBYM TociieqHuM 1udpam Barrero
CTyJeH4Yeckoro omiera. Mrak, mocTaHOBKa 3a/layuu:
Hano: Hcxonnas cxema — puc. 4.6 , Kak ykazaHo B Ta01. 4.1

Rs

i1

E=30B, L1i=1 mI'H, C1=2,5 Mx® ,
R1=150m,

R2= 10 Om, R3=5 Owm,

Ti" ?iz Haiitu: 4 - ?

2. Peuwenue

0. Onpeodensnem 6uo knrwua K - xmou K - «HOpManbHO 3aMKHYT».

1. Haxooum nauanvuvie ycrosus (HY) uz pacuema ycmanosuswezocs

pedcuma 00 Kommymauyuu, mo ecmo 011 epemenu 1t pasnoe 1=(0-).

JIms1 3TOr0 pUCYyeM TOKOMMYTALIMOHHYIO CXEMY — C YYETOM TOIO , YTO I10
MOCTOSTHHOMY TOKY MHJIYKTUBHOCTH L1 mpeBpaiaercs B k.3., a EMkocTh C1

B X.X. (pa3pswiB). yist ynoOcTBa pacyéTta mOMETUM OyKBaMU y3JIbl CXEMBI.

Rs
L1 'r i3(0) R2
B y——F
E ' R1

Puc. 4.2.1 Cxema yenu 0o kommymayuu
(no nocmosinnomy moxy)



31ech: HaYaJIbHBIE YCIOBHS 3TO:
- TOK uepe3 uHIykTuBHOCTE L1 i5(0) = i,(0);
- Hanpsbxenue Ha émkoctr C1 1 uc (0) = up(0);

Paccuntaem ux mo usBectHsIM (hopmynam (3akoH OMa, 3akoHbl Kupxroda,
HKBUBAJIEHTHOE NPe0o0pa30BaHue CONPOTUBICHUMN):

- () =50 = =5=2 [A

. 15

- ue, (0) = upe(0) = i,(0) Ry =2 <15 =30 [B] = E

I TIpu 3amxkuayTOM KIiTtoue K dyepes BeTBb ¢ R3, R2 Tok i; He TeyéT —0oHa

3aKOpOYEHA yepe3 KoY !

HTak, Mbl MOKEM paCCUUTATh BEIMYMHBI BHYTPEHHUX UCTOYHUKOB J./1.C.
uepes i3(0) muc (0).

2. 6ce uzeecmubole I1eKMPUYECKUE 6eTUYUHBL U NAPAMEMPbL
u3zoopasxcaromces 6 onepamopHoil gpopme (ciroxcenue Yynkyuu — ¢
HOMOWbIO MAOIUY, OPUSUHATIO08 U U300PAINCEHUTL) U OCYULECIEIACMCA
nepexoo0 K OnepamopHoil cxeme 3amMeuseHus yenu.

12(p)

o
Puc. 4.2.2 - Onepamopnas noCieKoOMMymayuoHHas

cxema sameuleHuA



3necwk: Opurunan ucrounuka 3J1C E 3ameHseTCs Ha ero oneparopHoe

uzobpakenue E /p , uHAYKTUBHOCTH L1 3ameHseTcs Ha €€ onepaTopHOe

u3obpaxenue pLi c yuérom BuyTpennein 3JIC unayktuBaoct Ly - i3(0),

y‘{I/ITLIBa}OIueﬁ 3anac MarHUTHOM OHCPIUU, HaAKOILJICHHBIN A0 KOMMYTalluu,

émkocTh C1 3ameHsieTcs: Ha e€ orepaTopHOE 300paKeHUE 1 /p .C, ©
1

. . Ucy(0) .
yuéroM BHyTpeHHeil D/IC eMkocTr T , YIUTBIBAIOILIEH 3a11ac

SHEPIUU CTATUYECKOTO MOoJIA (3aps]), HAKOIJICHHBIN 1O KOMMYTAalHH,
opurunaisl TokoB 1(f) m  U(t) 3amensrorcs Ha mx oneparopHbIe

nzo0pakenust 1(p) u U(p), conpoTuBiieHust R COXpaHSIIOT CBOM 3HAYCHHSI.

3. Ha ocnose 3akonoé Oma, Kupxzogha ¢ onepamopnoii gpopme ¢
COOMEEn CcmaeuU ¢ 6bLOPAHHBIM MEMOO0OM PAciema uenu nocjie ee
KOMMYymMayuu cOCmaensaemcsa CUCmema OnepamopHuvlX ypagHeHuil ¢
yuemom HauaabHbIX YC108Ull, KOMOPAs Peuiaemcs OmHOCUMenbHO

U300paAXCeHUIl UCKOMbBIX NEPEXOOHBIX MOKO8 U HANPAICEHUI

Ham HeoOX0IiMMO TI0 YCIIOBHIO HAIICH 3a1aun HauTH L4, a
ClIeJIOBaTeNIbHO, HAI0 HaiiTh B cxeme 3amernenus 14(p). Kakum criocobom
9TO yao0He# caenatb? Camblil MPOCTON CIOCOO: 1O 2MYy 3aKOHY

Kupxroda coctaBuTh 1J1s JICBOTO KOHTYpa @6ca ypaBHCHHE:

1 E ] Uc, (0)
1,(p) - (P "Ly + E) = ;+ Ly -i3(0) — 9 - orerona
Uq-.(0 E+p-Li-i;(0)—-U, (0
E+L1l3(0)— C1() P Ly 3() Cl()
I4(p)=p 1 P - 2. [ I.)C 1 -
p-Ly+—m pe-L,-C +
p-C p-C



_C1"E+Cyp-Ly-iz(0)—Cy-Ug(0)
pZ'Ll'C1+1

[Tonyunnack npocTeifiiasi palmoHanbHasi APOOb.

Baoicno: 6 Bawux 3a0auax 6 3agucumocmu om 6blOpanHo20 cnocoba
HAXO0HCOEHUSL UCKOMOU BEUYUHBL MO2YI NOAYYAMbCA U DOJ1ee CLOJCHbIe
Payuonanvhsie Opoou, Moxcem 8 sHameHameine Oyoem MHO20YIeH
mpemuveli cmenenu. He cmoum énaoams 6 cmynop, MHO20 COKpamumcs,
6cé byoem peuteno Kpacueo, eciu He 00NYyueHo ouudKuy 6

npeobpa308aHUsIX.

4. noayuenHoe uzodparicenue UCKOMbIX NEPEXOOHbIX MOKO8 U
HAnPA}CEHUIl NPeodPa3yIomca auoo0 K madauuHsIM, 100 K 6U0Y,
YOOOHOMY 07151 NPUMEHEHUA MEOPEMbL PA3TIOHCEHUS, U ONPEOeIAIOMCA

OpucuHaIbl (nepexoOHbvle MOKU U HANPANCEHUS)

Wtak, Mbl IMEeM pallMOHANIbHYIO Ip0o0k. Mcnons3ys TeopeMy
Pa3IoKEHUs, Pa3JIOKUM €€ Ha MPOCThIE APOOU AJI MOCIEAYIOLETO

nepexoa OT U300paKeHUs K OPUTHHAITY.

4.a HOIICTaBI/IM YUCJICHHBIC 3HAYCHUA:

Ci'E+Cyp-Lyiz(0)—Cy-Uc (0)
pz'Ll'C1+1

I,(p) =

2,5-107°-30+2,5-10°-p-1-103-2-2,5-107%-30 _
B p2-1-1073-2,5-10"6+1 B

_ 5:107p
- 2,5:-1072 - p2 +1

4.2 Haitném xopau muorounesa Fo(p):  2,5-1077-p? + 1 =0:



p’ = —zs.io_g =—0,4 -10°% p, =V—4 - 108 =20000 I, p, = -20000 |

Oro! KopHy NOJy4MIINCh KOMIUIEKCHO - CONPsKEHHBIE! DTO 10CTaTOYHO

peaxuii ciayyai, B OOJBIIMHCTBE 33/1a4 KOPHU OyAyT ACHCTBUTEIBHBIC U
oTpuliaTenabHbie. HUuuero crpaiHoro, mpooikaeM pacuer.

4.3 Haiiném Fo(p): (2,5-1077 -p?+1) =5-10"7 - p
[MoacraBnsieMm prup2: Fy(p) = 5- 1072-20000i=0,1-10"3-1
Fy(p)) = —0,1-1073-1

4.4 B muorounen Fi(p) 5-10°° - p noxcrasnsem piu p2:

F,(py)=5-10"°-20000i=0,1-10"3-1,F,(p,) = —0,1-1073-{

4.4 Tloxacrasnsiem 3Hauenust pi, p2, F1(p1), F1(p2), F;(p1), F5(p2)
B (hOPMYITY Pa3IOKCHUS:

_F1(P1)_ 1 F1(P2)_ 1

F( ) - [; [; =

PoFHo) p-n B0 p-ps
_01-1073-1 1 +—0,1-10-3-i 1 B
S 0,1-1073-0 p—200000 —0,1-10"3-1 p+200000

1

1
= -+ =]
p — 200000 p+ 20000 i +(P)

4.5 [lepexoguM OT M300paKEHHUS] K OPUTHHAILY, UCIOJb3Ys TaOIMYHOE

npeoOpa3zoBaHue:

A
—— = A-e™
p—a

1 1

-+ = i4(t) =1- e—20000it + 1- eZOOOOit
p —200000 p+ 20000 i

I,(p) =

[IpeoOpazyem IKCIOHEHTHI B TPUTOHOMETPUIECKYIO (DYHKIIHIO, HCTIONB3YS

M3BECTHYIO (OPMYJTYy U3 T€OPUHU (DYHKIIMNA KOMIIIEKCHOTO IIEPEMEHHOTO!

tizy =iz ' '
COSZ = ———— = iy(t) = 700000 4 2000 = 2.cos(200001)



5. mpou3eooumcsa aHaau3 XapaKmepa nepexoonozo npoyecca u

cmpoumcs 2paguk Hall0eHHOU YHKYUU 8PeMEHU.

B JaHHOM CJIy4dac ImoCJIC KOMMYyTalluu Mbl UMCCM He3aTyX2IIOI[lI/II7[

KoJ1e0aTeIbHbII Mpolecc.

I'paduk HatineHHoro Toka i,(t) = 2 cos(20000t) npuBenéH Ha puC.
4.2.3

402 (A
2
-t1= -7 /40000 ti= 7 /40000 t.= 37/40000
- >
0 t (Cex)
-2 -

Puc. 4.1.3 - I'paduk nepexoqHOro mporecca HiCKoMon GyHIuH ( 14 (t))

3ameuanue 1 B GosblinMHCTBE 3a1a4 KOPHU OYAyT JE€HCTBUTENBHBIE U
oTpHULaTeNbHbIE, U (hopMa EPEXOTHOTO Mpoliecca OyAeT
arepuoIMYECKOMN.

3ameuanue 2 PenieHusi, HOogy4YeHHbIE OIEPATOPHBIM METOI0M, JAOJKHBI

COoBIIaAaTh € pCUHICHUCM, ITOJTYYCHHBIM PAHCC KIIACCUYCCKUM MCTO/IOM.



