Ne 1601 621.3 A456

AJI'OPUTMU3NPOBAHHBIE PACUETHO-I'PAONYECKUE 3AJIAHUSA
ITOTOI Ne 1-4

BBEJIEHUE

OpnuM M3 OCHOBHBIX BHOB 3aHATHH 10 KypCy TEOPETHYECKHX OCHOB
snexrporexuuku (TOD) sBiseTCs BHINOJTHEHHE PacyHeTHO-rpapuyecknx
sajadni. [IpM M3ydeHHM Kypca CTYOEHTHI IPHOOPETAIOT HEODXOoAMMBIE
3HaHM 00 OCHOBHBIX METOJaxX pacyera u (QHIMYECKMX Ipomeccax, ¢
KOTOPHIMH IPUXOJUTCH BCTPEYATHCH B TEOPHMH JJIEKTPUYECKMX Lened u
3NEKTPOMATHATHAIX MOeit. |

AJITODHTMH3UPOBAHHOE 3alaHHe - 3TO 3ajJaHue, B KOTOPOM
KOHGUIypalusl ONEKTPUYECKOH CXEeMBl M IapaMeTpsl €¢ 3IIeMEeHTOB
COCTaBJIEHbI [10 CNYYaHHOMY 3aKOHY € Y4€TOM HIM(pa CTyACHTA.

Iensto anropuTMH3alMy JOMAUIHMX 3aJaHMM SBIAECTCA BbIaua
KKAOMY CTYAEHTY MHIMBHIYaJIHHOTO BapHaHTa M obeciedeHne KOHTDPO/IA
IIPOMEXYTOUYHBIX ¥ KOHEUHBIX PACYETHRIX PE3YIIbTaTOB.

K odopmiienunto 3aJaHuil npe bIBAsSIOTC CIENYIOUIHE TPEOOBAHMUS:

1) OCHOBHBIE [OJOXKEHUA PEICHUsA HOJDKHBI HMETh HEODXO UMble
TIOSICHEHHS;

2) BRIYMCIEHHA NOCTATOYHO BBHIIOJHHUTH C TOYHOCTHIO JO TpeX
‘3HaYalMX HUuop; |

3) pHCYHKH U CXeMbl, B TOM YMCJIe 3aaHHEIe YCIOBUEM 3a/1a4H, He
cnefyer pasmelnath cpefd Tekcra. OHM JOJDKHBI OBITh BBIIOJHEHBl Ha
OTHEIBHOM JIHCTE Oymary;

4)yrpaduxy JODKHBI OBITH BBHINOJHEGHE! HA MUUIHMETPOBOH
6ymare B yjpobouuraeMom Maciurabe. Ha rpadmukax JODKHEl OBITH
0603HAYEHb] PACUETHBIE TOUKH, IO KOTOPHIM CTPOSTCS KPHBBIE, H YKA3aHBI
e IMHUIIBI H3MEPEHHS BEIIMYMH, OTKIATBIBAEMBIX TI0 OCAM IPa(QHKOB,

S)pabora gomkHa ObITh BBINOJHEHa Ha Oymare dopmatom A4.
CTyaeHTsl 3209HOTO OTAENCHHUSA MOTYT OQOPMIIATE 3a[iaHUs B YUEHHUECKAX
TeTpansx.
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1. Pacuerno-rpaduyueckoe 3aganue Ne 1
Pacuem aunetinslx s1eKMpuUYecKux yeneu ROCMOsIHHO20 MOKA

3ajasHde CIOYXHT A8 OCBOEHHS CTYJEHTaMH pa3JIMuHBIX METOZOB
pac4yera JHHCHHBIX 3NEKTPHYECKUX UeNneH IIOCTOSHHOIO TOoKa (MeTosl
KOHTYPHBIX TOKOB, Y3J10BBIX NOTEHLHAOB, HaNOXeHUs,
IPOMNOPLMOHANLHOIO [IepecueTa, SKBUBAIGHTHOI'O TI€HEpAaTOna), a Takoke
MaTpU4HbIX METOJIOB, OCHOBaHHBIX Ha TeopHu rpados. 3amaHue
npeaycMaTprUBaeT NPOBEPKY NPaBUIBHOCTH PacyeToB C [IOMOIHBIO 3aKOHOB
Kupxroda 1 cocrtaBiaeHue 0ajaHca MOLIHOCTEH.

1.1, DopmupoBaHHE CXEMBI 33/1aHUA

Jiis BBIIONIHEHMS 3alaHus CTYNEHTY BBIJAETCH MHIUBHIyaslbHAsA
KapToyka, MO KOTOpOH OH COCTaBHsfeT BJIEKTPUYECKYro cxemy. [Ipumep
TAKOM KapTOYKH U COCTABIEHHOH O HEH CXeMBbl HioKa3zaH Ha puc.l.l u 1.2,

Cxema cocTaBiseTcs B CIEAYIOMER IOCIEOBATENHHOCTH

-Ha JIUCTE IIPOU3BOJIBHO HAHOCATCS M HOMEPYIOTCH N Y3JIOB, TAE N
MaKCUMUIBHOE YUCIO0 B KoJtorkax ‘ Touku H-K ’;

-K 0003Ha4YeHHBIM y371aM HOJACOETHHSIOTCA BETBH CXEMEI, /U 3TOTO
MeX¥ Iy Mapoy Toyex BKIo4aroT colpotusierne -R n OJIC. -E wm
MCTOYHHK TOKa IK , HanedaTaHHble B TOM K€ CTPOKE, YTO Y 3a/laHHas napa
y3110B; ToK B DJIC B KaXZ0# BETBH HAIlpaBIAIOTCA OT y3n1a, 0003HAYEHHOI0
H (mwauano) x ysny K - (xosen); compotupaenuro, 3JIC # TOKY B BETBH
HPUCBOUTH UHACKC, COOTBETCTBYIOIMH HOMEDY BETBH.

1.2. ConepkaHue 3a5aHus

1. Ind MCXOAHOM CXEMBI COCTaBUTh CHUCTEMBl YPaBHEHMH M 3amycarth

UX B MATPHYHOH QopMe CrenyrolMMHu METOIaMU
- 3akoHamy Kupxroga;
- METOJI0M KOHTYPHBIX TOKOB;
-.METO/IOM Y3JIOBBIX HOTEHLIHAIOR,

2. [IposecTy pacyeT BCEX TOKOB METOJAMH KOHTYPHBIX TOKOB H
Y3JI0BbIX TIOTEHUMANOB, COCTaBUTh CPAaBHHUTENBHYH Ttabuuily pacyera
TOKOB pa3sinUYHBIMU METOJAMH.

3. Ilposecty npoOBepKYy pacdyeTa TOKOB [I0 3aKOHaM Kup*{rocpa
CoctaBuTh 6amaHc MOIIHOCTH.

4. Ecnu 3a/1aH BOIBTMETP, onpenenmh €ro NMoKa3aHHe.



5. PaccuuraTh yka3aHHBIA B KAPTOUKE TOK METOLOM HAIOKCHMS:
- OT [HSHCTBHMS YKAa3aHHOTO TaM € HCTOYHHKA TOKA METOA0M
IPOITOPIHOHAIBHOIO IIepecyeTa,
- OT AEACTBHS OCTANTBHBIX HCTOUHKKOB JIHOOBIM HHBIM METOL0M.
6. PaccunTaTs  ykasaHHBIE B KapTOYKe TOK METOAOM
3KBHBAICHTHOI'O I'eHepaTtopa.
7.% Jlns MCXONHOH CXeMbl HapHCOBATH rpad U Ha ero Bersix
BbLIEHTE AEPEBO U XOPIBI.
8.* CoCcTaBHUTE TOMOIOTHYECKUE MaTpHUILbI:
[A] -~ MaTpULLY HHUMACHTHOCTH,
[Q]} - MaTpuLy rinaBHBIX cedenil;
[B] - MaTpuny rnaBHBIX KOHTYpOB.
9.* Hcnone3yd TONONOrHYECKHE MaTpHUEL, NONTYYHTb B MaTPUYHOH
dopme:
- ypaBHenus Kupxrooba;
- YPaBHEUHs KOHTYPHBIX TOKOB;
- YPaBHEHHA Y3J0BBIX OTEHIIHAIOB.
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Puc. 1.1. Tlpumep xaprouxu 3ananus No |

Hpumeuanue. 3ajaHHble repen HavaIoM pac4yeTon

NOTONKHUTENbHBIC HAMPABICHUSA TOKOB (OT Hadalla K KOHLyY ‘BCTBH), d TAKxe



MCXOZHYIO HyMepauMIO BETBEH U y3710B HEOOXOMMO COXPaHATE IS BCEro
pacyeTa

[TyHKTBI, NOMEYeHHBIe «*», BBITIONHAIOTCA MO JOIHOJHUTENBHOMY
yKa3aHHIO NpenoaaBaTeis.

Ixs=0.1

Puc.1.2. Cxema, cocTapieHsas mno KapTO4Ke 3a0aHus

PesynpTathl pacyeToB 1o 1. 2 + 6 3adocsTcs B T261. 1.1, no KOTOpOi
OCYHIECTBIAETCS KOHTPOJb pacyeTa 3anaHusl.

Tabnuua 1.1°
1. Memoo konmypruix moxoe A=
VCr | VU2 | /Us | WU4 | WUs | U6 | /U7 | WUs | o | /U 10
2. Memoo y3nosuix nomenyuanog A=
® 9 @, P, Q. ®, ?, P, U,
............................................... A B e LT X Supuputpi iy SINIUDRO S
3.Memoo nanoxcenun 4. Memoo 3x. zenepamopa | 5. Bananc mownocmu
Dl [T TRy TR R T Py
B Tabn. 1.1: A, - 3HaueHHe rIaBHOTO ONpPERENUTENS CUCTEME]

YPaBHeHHH MeTona KOHTYpHBIX TokoB; 1/U 1+]/U 10 - 3HAYEHHS TOKOB B
BeTBAX 6€3 MCTOYHMKOB TOKA WM HANPsDKEHUH Ha HCTOYHHMKAX TOKA, Ay, -



3HAYCHHKE FJIaBHOTO OHPEHCIHTENA CHCTCMEBL ypaBHCHI/Iﬁ METOAA Y3JO0BBIX
IoTeHUUAIOB; P, — @, — IOTCHIHUAINLI Y3JIOB, Uv — IIOKAa3aHHE BONLBTMETPA,

i — COCTaBiAOHIasA HCKOMOIo TOKa OT HCTOYHHKE TOKa, I

IK Ef

COCTABANOIIAA HMCKOMOIO TOKa OT OCT&IbHBIX MCTOYHMKOB; R..
COTpPOTHBIIEHHE JKBHBalleHTHOro reneparopa; E_ . — 3JC 3kBUBaIEHTHOIO
regeparopa; P,.. — MOWHOCTh MCTOYHMKOB; P

norpeburene.

HoTe MOIIIHOCTh

1.3. 3anaum [upst caMOCTOATENHEHOTO PEHICHNS

3anaga 1.3.1.

Ei=0.8 B, Ez=1.8 B,

Ix=0.1 A, Ri=6 Om,

R2=5 Om, R3=3 Om,

Ra=4 OM, R5=6 Om.

Onpeaenyrs:

1} noxaszanue ammepMeTpa;

2) Toxk Iy,

3) HoreHmnuans: y3nos 1-3 u
BCE TOKH;

4) Cocrtaputhb GajaHc
MOIIHOCTH

Es=5 B, Es=15 B,

R1=20 Om, R2=30 Om,

R3=15 Om, R4=45 Om,

Rs=10 Om.

OnpenenuTs:

1) Bce Toxu (li-Is, Iy,

2) cocTaBuTh DanaHc
MOIIIHOCTH

2) moxa3laHHE aMIepMETpa.




3anada 1.3.3.
Ri 1

—{ ¢ |
' E1=5 B, Ri=20 O,

R2 R 2730 OM, R3=15 O,
E Ra4=45 Om, Rs5=10 Om.
: Onpenenuts:

i Q ; 1) norenunans y310s i-3 u
2 U TOKM BO BCEX BETBAX CXEMBI,

2) pokasayue amriepMeTpa.

R4 Rs

3anava 1.3.4.

E=5 B, R1=20 Oum,
R2=30 OMm, R3=15 Owm,
R4=10 Owm.

OmnpeaenTs
OKa3aHud aMIIEPMETPOB.

3azava 1.3.5.
Ix
O Ei=15 B, IK=2 MA,
Ei R R Ri=1.2 kOwm, R2=2.2 Owm,
! 2 ' . R3=1.5 kOm, Ra=1.3 xOm.
I o On ‘ ;
PeRETHTE:
1) Bee Toxm I1-14, Ia;
R3 A 2) cocTaBuTh Oanagc
MOIIHOCTH,
R4 3) noxaszanue aMnepMeTpa.
E— | '




3anaua 1.3.6.

I Ri 1

E1=5 B, Ix=4 MA, R1=2.2 xOm,
R2=3.2 xOm, R3=1.5 kOwm,
Ra=4.3 xOm, R5=1 xOwm.
OnpenenuTs:
1) noxasanwe aMmmepmeTpa;

- .2) Tox i,
3) noTeHuMansl yasios {-3.

3axaga 1.3.7.

5

E=5 B, Ri=20 Om,
" R2=30 Om, R3=25 Om,
- Rs=15 Om, Rs=10 Om.
Onpenenuts:
1) Bce ToKH;
2} coctaruTth 6anaxc
MOUHOCTH

Iki=0.5 A, Ia=0.1 A,
Ri=20 Om, R2=30 Om,
- R3=25 Owm, Re=15 Om.-
" OnpenenuTts: '
Bce TOXH u cocTaBuTs
Banake MOHHOCTH




3agaua 1.3.9.

oV -
- *—
v E— Ei=5B, E2=15 B,
| Es Rz E3=20 B,
Ri=20 Om,
I E ) T Iy £ Rs=30 Ow,
Es R3 R3=15 Om,
]:__. Ra=45 OM,
' Rs5=10 Om,
Ra JRs | Re Rs=15 Om.
Onpenennts
[IOKA3AHHUE
5 BOJIBTMETPA,;

3apaua 1.3.10.

Rs
2
E3=3 B,Ik=3.5 A,
Ri1=2 Om, R2=2 Om,
Ry R /B% ‘Rs3=1 Om, Ra=S Owm,
Rs5=0.5 Om.
4 Is

Haiitu 3nauesre R, Ipi KOTOPOM MOIIHOCTS BbIIEAIEMAR B HEM
6yaet MakcuMaabHOl. OnpeaenuTs 3HaueHHe STOi MOLTHOCTH.

3amaua [.3.11.

It

E=8B8

Iz

5]

Tlpu samkHyTOM KiItoue
'KH Toku I=1 A m [2=0.5 A.
OnpenenuTts 3naveHne Toka

It mpu pazoMkuyroM Kmoue,
€CITH HalpsKeHue Ha
pasoMKHYTOM Kimoue J2=32 B.



2. PacyeTHo-rpadudeckoe 3anague Ne 2
Pacuem nuneiinvix yenei CumycoudaibHo20 moxa

3agaHue CHYXHT [ OCBOEHHUS CTyJEHTaMM METOAOB pacdera
YCTAHOBUBLIMXCS PEXHMOB B JMHEHHBIX LENAX CHHYCOUIANBLHOIO TOKA C
UHAYKTMBHO  CBA3dHHBIMM  KaTyllkaMu. 3aJaHHe [pefycMaTpHBacT
onpejeneHue IOKasaHUud BaTTMETPOB, pacdeT M I[OCTPOSHHE KpPYroBOH
AMarpaMMsl, [IPOBEPKY IPaBHIBHOCTH PACUETOB IO 0anaHcy MOLIHOCTEH,
BEKTOPHON AHArPaMMe TOKOB M Tomorpaduyeckoit AuarpamMMme HanpAKeHUH,

2.1 PopMupoBanne cxemsl 3aaHUs

Jdna  pacdera 3agaHusd  CTYJEHT [OJydaeT OT [penogaBaTens
HHAMBHIYAIBHYIO KapTouky (puc.2.1). Bnexrpudeckas cxema cocTansisgeTcs
110 JaHHBIM 3TOM KapTouk#u (puc.2.2) B CHeAYIOEH NOCACA0BATENBHOCTH!

-hbopMHpPYIOTCA TPU BeTBH: nepBas Mexay ysnamu 0,1; Bropas - 0.2;
TpeThst - 0,3 ¥ CUMMETPUYHON HArpy3Ky, NpACOeIUHEeHH oM K y3inaM 1, 2 u 3,
UMEIOLIEH BY/[ TPEYTONbHUKA THOO 3BE3/HI; :

-0/1C, aktuBnoe conpotuBieHue R, emxocts C, HHAYKTUBHOCTh L M
WHIYKTUBHO CBsS3aHHLIE Karyllku (B KapTouke L KaT.) BKIHOYalOTCH
NoCNei0BaTENBHO B COOTBETCTBYIOIIME BeTBM; Harnpumep, ¢,(t) u

MHIYKTUBHOCTs L, B mepPByio BeTBb, emkocts C, M karTyinka L karz Bo

BTOPYIO BeTBb M T. A. (18 MHAYKTMBHO CBN3aHHBIX KaTylleK 3ajaercs
HanpapjieHue HaMOTKU NpaBoe JHOO sneBoe (cM. puc. 2.2) U B3aHMHasd
HHIYKTHBROCTh — M);
-JIBa BaTTMETpPa MOKIIOYAIOTCS HEMOCPeACTBEHHO K 3axuMam J1C;
-[(OMIOKUTENBHBIE HANpPaBICHUS TOKOB IIPUHMMArOTCH of y3na 0 x
y3naM 1,2 u 3.
2.2. Cojepxasue 3aJanus

1. PasMeTuts OIHOUMEHHbBIE 3&XHUMBl HHAYKTHBHO CBS3aHHBIX
KaTyileK. |

2. CocTaBUTh CHCTEMBI ypaBHEeHHH no 3axkoHaM Kupxroga ans
MTHOBEHHBIX 3HAUEHUH U B CUMBOJIHYECKOH dopMme. '

3. Paccuntarh KOMIUIEKCHbIE 3HayeHHs TOKOB B BeTBAX [, I, m [

CUMBOJIMYECKMM METOAOM. 3amucarth BBIpPAXeHHS A MIHOBEHHBIX
3HadeHuit TokoB: 1,(t), 1,(t) u (1),
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4. CocraBute  Gamanc  MomHocTH.  ONpeneauTh  [10KA3aHMSA
BATTMETPOB.

o I ——— — m— ———r —
T - . S S et e e e S e . - —— 4 —_——

| AIOMAUHEE 3AJAHME IO TO® N2 I N . 1101

| el(t)= 141.00*SIN( 500*t+ 90) B. |
| e3(t)= 141.00*SIN( 500%t-315) B. |
IR3= 40.0 Om.Ll= .100 Iu.C2= 1.67TMx®|
|L xkaw.2= .140 I'm. HAMOTKA xar.2 IIPABA{]|
|L xar.3= .160 I'm. HAMOTKA kawr.3 JIEBAS|
{iM(2-3) = .140 TI'm. |
| HAT'PY3KA: Cu= 9.524Mx®.COE~-HUE TP-K |
| HOCTPOUTE KPYTOBYK IMATPAMMY TOKA I3 |
| AP MBMEEEHKM MOOYINSI CONPOTUBIEHHUS C2 ]

et s e g — — A e et st i et e e e e e bt

Puc. 2.1. IlpumMep xaprouxu 3ananvst Ne 2

5.1loctpouts  Tomorpadu¥ecKyl0  OMarpamMmy . HaNpsHKEHHIH,
COBMENIEHHYIO C BEKTOPHOM AHarpaMMoOn TOKOB.

6. I[locTpouTe Kpyropylo IMarpaMMmy s YKa3aHHOTO B KapTOyKe
3a0aHus Toka. Moysb 3aaHHOTO B KapTOYKe CONPOTHRICHUS U3MEHIeTCs
OT HyJmst no GeckoHedHocTH. Ilo AWarpamme onpenenuTh HaubOMbIIE U
HAMMCHBINEE 3HAYCHMS M3MEHASMOro TOKA, MAaKCHMAlbHOE 3HauyeHHe
aKTHBHOH MO0 PEAKTUBHOH MOUIHOCTH B [IEPEMEHHOM COMPOTUBICHHH (na
puMepe pyc.2.2 KOHEHCATOP, epeYepKHy ThI CTPEenKoi).

—

L xam.2 Ch
Cz HaMorxa nesas

<

i-

Il o
I

eit)

L xar.3
Hamorra npamBas

Puc. 2.2. Cxema, cocTassieHHas 110 KapTouKe 3a1aHUs
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Pesynbrathl pacyetoB 1o n. 3,4 u 6 3anocarcs B Taba. 2.1, mo
KOTOPOH OCYIUECTBASETCS KOHTPONb pacyeTa 3aaHus.

Tabauna 2.1
L. Pacuem cumsonuueckum memodom
Z' . Z, Z3 i U_‘?‘?U L I?_, -13 ____
2. Hoxazanun sammmempos 3. bananc mowgnocmu
- ";_PWt _______ ?WZ _____ PIIC'I B QHCT PﬂG']P QHOI"P
4. annsie kpyz080ii Opazpammesr

_____ o L he e Y
Brabm 2.1: Z, + Z, - KOMOneKCHBIE CONPOTHBICHHAS BETBEH
peodbpa3OBaHHON CXeMbl; Uy, - KOMIUIEKCHOE HalpshKeHHE Mexy
HY/ICBBIMU TOYKaMU IIpeobpa3oBanHoi cxembl; [+ -  xoMmexcHsle
TOKM B BETBsIX IfpeoOpasoBannoii cxemst; P, w  P,, - nokazamuus

BaTTMETPOB; Py iy Quers Prorp 8 Qporp — 8KTHBHAS M pEaKTUBHAS MOIIHOCTS
HCTOYHMKOB U MoTpebutenedd; I, u I, — KOMIJIEKCHBIE TOKH KOPOTKOIO

3aMBbIKaHHs M XOJOCTOrO X0Ja 115 KPYroBoit IMarpaMMel; Z . -
KOMITJIEKCHOE BXOJHO€ CONPOTHBIECHUE CXEMBI OTHOCHTEILHO 3a:KUMOB
MEPEMEHHOI0 CONPOTHBNIEHHS; -\ - YIoj, NOJA KOTOPHIM HANpaBASCTCSH

JANHUA [IEPEMEHHOI'O TapaMeTpa.

2.3. 3agauy 1j1A CaMOCTOATENLHOTO penIeHus

3agaua 2.3.1.

u(t)=15sin(1000t) B, R1=20 O,
R2=30 Owm, C=25 Mx®d, L=0.03 I'u.

Onpepemuts  TOKM  11-13 M
MOCTPOHTL  BEKTOPHLIC  JHATPAMMbI
TOKOB H HalpsKeHUH.
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3anaua 2.3.2.

—_
o—aY W ) -
—_
C L
u(t) _‘< : )
Rt R
———4
3agaya 2.3.3.

u(t)

3anava 2.3.4.

u(t)=25sin(1000t) B, Ri=40 Om,
R2=20 Om, C=25 Mx®, L=0.03 TH.

Onpeaenuts MOK23aHUs
npudopos ANEKTPOMATHUTHOM
CHCTEMbI M [OCTPOUTL BEKTOPHEIE
JHarpaMMbl TOKOB ¥ HAIIPDKCHHM.
Haiitu 3nauenve &mkoctu C, npu
KOTOpOH B UeNM  HACTYIHT
PE30HAHC TOKOB.

u(t)=50sin(1600t) B, R1=20 Oum,
R2=40 Om, C=10 Mx®, L=0.04 [,

Onpenenuts noxasasus npubopos
H TIOCTPOUTE BEKTOPHBIE AHATPAMMBI
TOKOB M Hanpsoxenuwit.  Haiitu
3Hayenue EMKrocTi C, IIpH KOTOPOH B
IICTIH HACTYIIUT PE30HAHC TOKOB.

u()=100sin(5001) B,
R=20 Om, Ci=50 Mx®,
C2=50 mx®, L=0.1 I'n.

Onpenenures NOKa3aHHsA
IpUOOPOB  INIEKTPOMATHHTHOM
CHCTEMBL u TIOCTPOHTE
BEKTOPHYIO AHArpaAMMY

| HanpskeHuH.
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3anaua 2.3.5.

u(t)=10sin(1000t) B,
R=20 Om, C=25 Mx®,
L1=0.05 'y, L2=0.03 Iy,
[3=0.03 'y, 1.4=0.04 I'n,
M12=0.02 T'u,

M34=0.01 I'n.

L3
/—\ Onpenenutsd
*—-@ @ noKa3anus OpuOOpoB U
NOCTPOUTE  BEKTOPHEIE

AHarpaMMel  TOKOB  H
HalIpsOKEHWH.

u(t)=25sin(1000t) B,
R1=80 Om, R2=40 Ow,
Li1=0.08 I'u, L>=0.06 I'n,
M12=0.04 I's.

Haitru 3HAYEeHHE
émxoctu C, npu KOTOpOit 8
UENY  HACTYNMT pPE30HAHC
HanpsokeHu#, OnpeaeauTh
IOKa3aHud NprOOpoB  H

NOCTPOUTD BEKTOPHBIE
,IIHaPpElMMBI TOKOB H
HAIPROIKCHUH.
3amayva 2.3.7.
—@"*’_@‘A e(t)=25sin(1000t) B,
C L1 le‘__' 1,2 . R=50 Om, Li=0.08 ['n,

__.||_1mm_, L2=0.06 TH, M12=0.04 Tn.

Ha#ith 3magenne 8MmKocTH
C, Opu KOTOopoHW B uenu

e(t) . HACTYNHUT pE30HAHC
(D W ) HANPSKEHH, Onpenenuts
MOKa3aHMs npubopos u

R NOCTPOUTH BEKTOPHEIE

A IMarpaMMe] TOKOB H
: HaTIPSOKEHUH.



3anaya 2.3.8.
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u(t)y=15sin(1000t) B, R=30 Om, L1=0.03 I'n,
L2=0.03 I'n, L3=0.04 I'n, M12=0.04 Ty,
Mi3=0.04 I'n, M23=0.04 T'u.

Haiitu 3nauenne émxocti C, Ipu KOTOpOH B
UCHH HACTYIIHT PE30HAHC HANIPSHKEHHHR.
OripenenuTs TOKH B BETBSX M IOCTPOUTD
BEKTOPHBIE IMArpaMMbI TOKOB M HANPSKEHU.

1 N

3ajaua 2.3.9.
X1
I 'Y Ic
'\‘ [
Xc
E K X2 —
R 7]
3ajaua 2.3.10.
I Ic
Xc .).‘.

E=100 B, R=10 Om, Xi=20 Oum,
X2=30 OmMm, Xm=10 OmMm.

Haiit 3Haugerne Xc npu
XOTOpOM HeToyHHK DJIC
Pa3BHBAET MAKCHMANLHYO
MOIIHOCTb K OIPENEIMTH 3TY
MOLTHOCTE.

U=200 B, Ri=10 Owm,

R2=12.5 Om, X1=30 Om.

[TocTponTs Kpyroseie

nuarpamMmsl s ToxoB It Icu
Hanpsoxenus Uiz npu
M3MEHEHHH CONPOTUBACHUN X
ot 0 no co.
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3. P ACMECTHo-rpadnueckoe 3aganue Ne 3

Pacuem mpexgazy,,, JIUHEUHBIX YEeneu ¢ UCMOYHUKAMU
HECURYCOURqnbHO20 HanpAXceHUs

3ajlaHue NpejHa3sHAYCHO g NPaKTHYECKOIO OCBOEHHMS CTYIEHTAMMU
METOROB pacyeTa JIHEHHBIX VIEKTPHYECKHUX Llenel, HaXomgLuxcs Non
BO3[IEHCTBAEM TIEPHOAMYECKHX Yoy COMIAMBHBIX HCTOTHUKOB SJC. Tlpu
pacyeTe TakMX Hened HECHRY(ounanpusie kpuBble JJIC paznararorcs B
TpUroHOMeTpuueckue paasl Pypre.

Berpeuatouuecs B 3JIEKTPOTEXHUKE HECUHYCOHAaNbHbIE
NEPHOANHECKUE KPUBBIE MOXHO pasnefiyTh Ha ABE PYIIIBL:

[) nepuomuueckue KpMRge pmeroume aHATMTUYECKOE OMMCAHHE
(HanpuMep, TpeyronsHoH, MPiMoyroneHOH, TpaneuenfaIbHOR (POpPMBL);
pasnoxenne ux B psa Pypse Hposoparca ananuTHuecky aubo Gepércs u3
CIIPaBOYHOH nuTepatypsl [2,6];

2) KpHBBIE TIPOU3BOJILHON (QOpMBI; yaille BCEI'O OHM 3aJaK0TCA B BU/E
rpauka; pasioXeHHe UX B psj @ypbe npoU3BOIAT rpadoaHaNUTHYECKUM
rpaduIecKuM OO YUCTEHHBIM MeToxoM [1,2].

Hexonunas cxema (puc. 3.0) COAEPKHUT CUMMETPUUHVIO TpeX(da3Hylo
CHCTEMY HECHMHYCOMAAIBHBIX Ucroynukos D/IC, coeMMHEHHBIX B 3BE3LY;
CHMMETPHHHYIO TPEXNPOBOMHYy nyHMi0 M JBE CHMMETPHYHBIE HATPY3KHU:
HIEPBYIO, COCMBENHYIO B TPEYI Ok, ¥ BIOPYIO, COETMHEHHYIO B 3BE3LY.
Obuue rouxu ucrousukos MC i propoit marpysku coegunsiores MEXTY
cobo#l HyIEeBBIM NPOBOAOM C jiomompio KITIOYA. Harpyska, uynesoit u
KX  NMHEHHBIH [pOBON CoAepaT AaKTUBHBIE, WHAYKTUBHbBIE ' U
EMKOCTHbIE conpoTuBAeHUA. B 33gcumoctu o HOMEpa BapUaHTa 33JaHus B
Hy/leBOM [IpOBOAE, a TaloKE R pBeTBsX Harpy3oK, HEKOTODBIE W3 3THX
COPOTUBJIEHHH OTCYTCTBYIOT.

B cxemy puc.3.1 BKIOUey;, BOJNETMETPEl V, K V,, u3Mepswolme

COOTBETCTBEHHO JIMHEHHOE M (hazyoe HanpsoKkeHuss uctounukos DJIC, a
TAIOKE aMIepMeTp B HYIICBOM hpopope -A,. Tloxasanua 3Tux mpubopos
CICAYET ONIPENICIIATE HE3ABUCHMY o1 BapiaHTa 3afaHus IPH BKITIOYEHHOM U

OTKIIOHMCHHOM  LOJIOWEHUHR  Kilboya  OcTanbHble npubopsl (BaTTMETp M

aMIEPMETPhI) BKIIOYAIOTCA B nyuejidple NpOBOJA M BETBH Harpy3oK
BEIOOPOYHO, B 3aBUCUMOCTH OT BapuanTa 3a1aHHs.
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3.1. ®opMupoBaHKe CXEMBI 3aJaHHS

Kaxnelii  ctynenr  nonmyuwaer MHIWBHOYANbHY)  KapTOuKy,
coaepallyto AaHHBIE MOJI5 COCTABNEHMS pacyeTHOR cxeMbl. OmuH u3
BapHaHTOB TaKOH KAapTOMKH NoKa3aH Ha puc.3.2. B epBOM cTonbue
KapTOHKH yKa3aHbl HOMED W NapaMeTphl rpaguka HecuHycounanssoi JIC
dazsi A (puc. 1-4, Taba.3.1). B kaprouke szamamus A - aMILIHTY 8
HecuHycouaanbHol IJIC B Bonbrax # FI 1 B - yrasl B rpagycax. B Ta6. 3.1
Takke  NaHbl  QOPMYNBl  Pa3NOXEHMS  TPHBEAECHHBIX KPHBBIX B
TPHTOHOMeTpHYECKHi pan Dypre.

e mm e mm e e R M e om = o o

______________________

Puc. 3.1. MUcxonHas cxeMa k 3amasmio Ne 3

B ra6n.3.1: T - nepuox HecuHycounaneHoM KpHBOH B pajMaHax; K -
HOMEp FapMOHHKH; A - aMIUITYAa «K — i» rapmonuxu DJIC B BoabTax; FI
¥ B — yrael B rpagycax.



S Sl e e e e e —— T 4 AN mrn TR ST WL L S AL G il e e Gm W A e

| TNAPAMETPH | | R} XL | XC |
| 3AC PUC.2 {---—~—-- |-=-= ===~ | ===~ I
| A= 90. {JMEMAZ | 70.| 60.| 60.|
| FI= 315.0 |HAC'P.-1 | O0.] O0.| 750.]
| B= .0 |HATP.-2 | 80.| 10.{ O.]
| [0-NPOBON| 70.] 20.| 180.|

R D SR S L e S e m—— ——— o, —————— T —_— s ——— p—— ——

Puc.3.2. [Ipumep kaprouxu 3ananus Ne 3

Bo BTOpoM cTonbue KOPTOYKH YKa3aHbl y4acTKH JJIEKTPHYECKOH
CXeMbl, coAepxaiude conpotuBiaeHHa R, XL u Xc. 3HayeHus
COTIPOYHBNIEHHH 3afjlaHBl B OMax [jis MepBO# rapMOHHUKH M NPUBE/ICHbI
COOTBETCTBEHHO B TPETHEM, YETBEPTOM M MATOM CTONOLAX.

Harpy3ska 1

LY L
QE

.
J

- e e w ws mn -

- e e e o Ak = = —— -~ — - — - —— = =
g —— ey

YATH

Harpyska
[}

/

Puc. 3.3. Cxema, cocTaBlieHHas 110 KAPTOYKE 3a0AHUSA
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B HHXHell CTpOKe KapTOukM yKkasaHbl NPHOOPSI, NOKA3aHHA KOTOPHIX
TpedyeTCs OMpeNeNuTh, a TaKKe TNapa 3JIeKTPHUECKUX TOYEK, MEXAY
KOTOPBIMH CHENYET PACCYHTAThH HAlIpAXKEHHE.

B xa4yectse npumepa Ha puc. 3.3 npHBeleHa 3NeKTpUYECKas CXeMa,
COCTaBNEeHHaA MO JaHHBIM KapTouykd pHc. 3.2. CxeMy pexkoMeHayercs
COCTAB.IATH B TAKOH NOC/E0BATENBHOCTH:

- coenunate  dasueie JJIC renepatopa no cxeme 3Re3da
(0b03HaYeHH OCTAKOTCA TEMH XKE, YTO K Ha pHc. 3.1);

- BKCTIOYWTh B JIMHEHHBIE MPOBOAA KaxA0OH ¢assl NOCHenoBaTeNbHO
aKTHBHOC, HHIYKTHBHOE H €MKOCTHOE CONPOTHBNEHHE, 3HAYCHHS KOTOPHIX
yKa3aHbi B CTpOKe "jIHHUA";

- BKJIIOYUTH [OCJIEA0BATEIbHO B KaXKAYIO BETBb MEPBOH Harpyski,
COCAMHEHHOM B TPEYTOMbHUK, COIIPOTHBIICHHE, 3HAYEHHS KOTOPHIX YKA3aHb!
B cTpoke "1-s Harp.";

- BKAIOYHTh MOCJEI0BATENbHO B KaXAYI0O BETBb BTOpPOH HAarpy3kH,
COCIMHCHHON B 3BE3Jly, CONPOTHBIEHHS, 3HAYEHHS KOTOPLIX YKA3aHBl B
cTpoke "2-4 Harp.";

- BIUTIOYHTH TIOC/TE[IOBATENIbBHO B HYNEBOH TMPOBOA KIHOY H
COMPOTHBJICHUS, 3HAYEHHA KOTOPAIX yKa3aHsbl B cTpoke "0-nposox”;

- BKJIIOYHUTE B CXEMY H3MEDHUTENBHBIE NpUOOpPBI, YKa3aHHbIE B HIDKHE
CTPOKE KapTOYKH.

-

3.2. CopepxxaHue 3aaHus

1. Pazioxuts B paa Dypbe HECHHYCOMAATBHYIO [EPHOJHYECKYIO
OUC dasm A. ns paneHEHIIMX pacyeToB HCTONB3OBATH NEpBLIE TPH
FapMOHHUKH.

2. BbInoHHTL rpaduueckyio MposepKy NpaBHIBHOCTH Pa3fOKEHHS
kpusoit DJIC B psa Oypse.

3. OnpenenuTs NOKa3aHUA 3aJaHHBIX B PacCYETHOH cxeme IpubOpOB:
aMrnepMeTpoB, BaTTMETPa H BONbTMeTpa. Bee H3MepuTespHble MpHGOpEI
IEKTPOMATHUTHON CHCTEMBI.

4. PaccuutaTth M NOCTPOMTH KPHBYIO M3MEHEHHS HANpPSDKEHHA MO
BPEMEHH MEXNY YKa3aHHBIMH B HH)KHEH CTPOKE KapTOYKH TOYKAMH CXEMBI
puc. 3.1. Pacuersi myHxroB 3 M 4 BBLINOMHMTE IS 3aMKHYTOTO M
PasoOMKHYTOIO NOJIOXEHHUA Kitoua.

Pesynbratsl pacyeros no n. 1,3 u 4 3anocarcs B Taba. 3.2. Io »roit
TabnHIEe OCYUIECTB IAETCA KOHTPOJIb PacUeTa 3a/1aHHA.
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Tabmuua 3.1

k=0 k
eA(t)= > E
=1

sin[k{ow - t + FI)]
I'paduxu SJC dazu A k .

m

k
E. -aMmnnuryna rapmouux - K.

e
A [lilg
4.
Fl E* = 1A
| k-n

‘ T=2n
*___ . e s e o -

Puc. 1

€

Ef = S D2

" k’n*.B

Yrowmt B # Fl3aparores B rpagycax.

B A mt '
Fi | | gt = 4 A-cosk-(90° - B))
) " k~1t

Y.




20

Tadbnauua 3.2

AC Toxk Tox nepeoit | Tok BTOpo#t | MowmrHocTs
Homep dassl A STUHUH HaIpy3KH- | Harpysku-
rapMOHHKH EA I 1 I i qu F’W
B A A A Br
1
3
5
HOKaBaHﬂe UVI UV2 IAI IA? IAJ PW}:
npubopa
Kmou
| SAMKHY T e
Koy
Pa3OMKHYT
Toxk B HyneBOM nposofe HeficTByloiee 3Ha4EHHE HANPSDKEHHA MEXLY
I, 3aflaHHBIMH Toukamu U(, )
Knioy 3amknyT Kiio4 pazoMkHyT

3.3. 3apaum W19 CaMOCTOSTENLHOrO pelleH s,

3apgaua Ne 3.3.1.

Hanpsaxerue dazst A
CHMMETPHYHOrO TpEX(Ha3HOro
reHeparopa: _
ea(t)=50sin(wt)+30sin(3wt)

+10sin(3wt) B.

R=0.5 kOm, C=0.5 Mx®, L=0.4 I'n.

Ha#iTu nokazanus BonsT™METPa U
aMIIEPMETPOB 2EKTPOMArHUTHOM
CHCTEMBI 15 3aMKHYTOr'O H
Pa3OMKHYTOrO MOJIOXKEHHS KIII0Ya
“Kn”..
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3agaya Ne 3.3.2.

. A 1A(1)
ea) 0 N Hanpsoxenne daszsl A
' CUMMETPHYHOTO TPEXDazHOro

repeparopa:
ea(t)=10sin(wt)+5sin(3wt)+3sin(3mt) B.
©=314 pan/c, R=50 OmM, C=10 MxD,
=03 I'n.

HaliTy IOKa3aHus aMnepMeTpos
IIEKTPOMATHHTHOR CHCTCMDL.

3amava Ne 3.3.3.

Hanpsoxenne hazel A CHMMETPUYHOTO
TpéxasHoro reHepartopa:
ea(t)=50sin(wt)+30sin(3wt)+10sin(3mt) B.
0=314 pan/c, R=20 Om, C=5 mxD,
L=0.2THu. ._

Haiitu moxazanus amuepmerpa u
BOIBTMETPA 3JIEKTPOMArHHTHOR CHCTEMBI,

3agaua Nv 3.3 .4,

i ' Ha Bx0x cxeMpt nogaéres

"—‘l:]—"_l | HAOPSDKEHHE:
C2 L

uI(t)=5+5sin(1000t)+3sin(30001) B.
w R=0.5 kOm, C1=0.5 MxD,
V] C1=1.0 Mx®, L=0.4 Tx.

{t)
i Haliti noxasauus BoAbTMETPA H

aMIIEPMETPA IEKTPOMarHHUTHON
A CHCTEMBL,




3amaya Ne 3.3.5.

3agaua Ne 3.3.6.

L
Ct Yy
o—-——”~—- Ca
- |
I
ui(t) R

uz(t)

3anaga Ne 3.3.7,

L 4

u(t)=10+5sin(20001) B,
R=500 Om, C=0.5 MKD,
Li=0.2 Ty, L2=0.4 T'n, M=0.1 T
Hairry noxasasue
BaTTMETPA ¥ aMIepMeTpa
WIEKTPOMATHATHOR CHCTEMBL.

Ha sxox cxemp! monaéres
HATIPAKCHHME:
1(6)=10+Ssin(1000£)+2sin(3000t)
R=1 xOm, L=0.4 I'n.

Ha Boixoge:

u2(t)=2s1n(3000t) B.

- Haijttu swavenns Cru Co,
Tox B cxeme npencrannsercs
COOTHOLIEHUEM:

1(O=Im-sin(wt)+0.5- Im-sin(3ot)+

0.25-Im-sin{Swt) A.
[Moxasagus npudopos:

Pw=420 Br, neicreyromue
sHaueHus Uv=260 B, [a=1.5 A.
Hacrora cetu: =501,

Habitv Bemuymuer Im, R u C.
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3anaya Ne 3.3.8.

L Ci
{ u(t)+25+15 sin{t)+ 10 sin(3at) B.
C3 22 COnpoTHRIICHMT DIEMEHTOB Ha
HACTOTC HEPBOIT FapMOHUKH:
u(t) — XLi=6 Om, Xc1=6 Om,X12=1 Om.
Xc2=9 Om.
R Hacrora =100 pan/c.R=20 Owm.
-— ] OnpeaenyTh NOKa3aH s

IpHOOPOB 3IEKTPOMATHUTHON
CHCTEMBI

3a;1aua Ne 3 3.9,

10K MCTOUNHKZ TOKA:
I(1)=5+5 sin(wt)+3 sin(3wt) A.
CoMpoTUBIEHHS 2IICMCHTORB 1A
YACTOTE 1EPBOH IAPMOHMIKH.
X110 Om, Xor=9 Owm, X272 Ow,
X718 O,
Hacrora o= 100 pan/c.R=20 Own.

i

; I \, ‘ OupeseuTh noxa3aius

& ”
A AMIICPMCTPA 2IEKTPOMAr HHTHOM

CHCTCMBI H BATTMETPA.

Sanqaua Ne 3.3.10.

%

R L e()74+345s1in{10000)+ 1 2sin(20001) B
¢ Lo R=4 Or, E=12 B, C=50 mkd,
ﬂD e(l) —_ =3 M.
N\ e ) Hafity noxaszanus soabrverpa n
Eo AMIICPMETPA MIEKTPOMAI HHTHOT

m CHCTEMBI.
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4. PacueTHo-rpaduueckoe 3aganne Ne 4°
Pacuem nepexodnslx npoyeccog ¢ I1eKmpUecKkiux yensix

3ajauMe  CIY>XHT ROt OCBOEHMSA  CTyAeHTaMu  Haubolee
PaCnpoOCTPaHEHHBIX METOJIOB pacyeTa MepexoJHbIX POUECcCOB B JIMHEHHBIX
DJIEKTPUYECKHX  LeNsX C  COCPeJAOTOMEHHBIMM  NlapaMeTpaMd. ITo
KAaCCHYECKHH METOJ, ONEpaTOpHbIM METOA, MeToA boraTelpeBa, MeTOx
pacyeTa ¢ IpUMEHEeHHeM HHTerpana JroaMens 4 YaCTOTHBIM METO/I.

3aja4a 1o pacuyeTy NepexoAHOTro Mpouecca B HEMHHEHHOM dJIEMEHTE,
NPUBEAEHHAd B 33/laHHM, HITIOCTPUPYET BO3MOXHOCTh CBEIEHHS €€ K
pacyery MepexonaHoro npoilecca B IHHEHHOMH teny, 6naroaaps npuMeHeHHIO
MeTOoJ@ KYCOYHO-THHEHHOH afIpOKCUMALIMY XapPaKTEPUCTUKH HERUHEHHOTO
JNEMEHTA.

B ocHOBY 3aaHys NOJNIOXKEHA TPEXKOHTYPHAS JNEKTPUYECKas CXEMA,
Pas3aMYHBIH XapaKTep NepexoJHOro Ipouecca, B KoTopod obecrneyusaercs
U3MEHEHUEM €€ NapaMeTpoB ¥ KOHGOHUIYpALMH, a TAKXKe PasHbIMH 3aKOHAMMU
M3MCHEHHUS 3NEKTPOJIBHKYLUEH CHIBl WCTOYHHMKAE MHTAHMA BO BPEMEHH.
Ilepexonnsie mpoueccsl B 3TOH CXeMe MpeajiaraeTcs paccuuTarh
pasfiHYHBIMU METOJAMM.

4.1 GopMUpoBaHHE CXEMbL 33JaHNA

B kauecTBe HCXO/HBIX JaHHBIX Aj1S pacyeTa 3afaHus CTYIEHT [0Jy4acT
OT [perojaBates HHANBALYANBHYIO KapTOUKy, [10 KOTOPOH COCTaBNAETCS
pacyerHas cxema. IlpuMep KapTOUYKH M COOTBETCTBYIOILME €l CXEMbI,
COCTapseMble I pa3nu4HbIX MYHKTOB 3a[aHus, NPUBEJEHb! Ha puc. 4.1 -
4.6.
Cxema Mo  AaHHBIM KapTO4KH  COCTaBIIgeTCH B Tako#
nOC1e/{0BATENLHOCTH: ‘
- Ha [10/i€ YepTexKa HAaHECTU U [IPOHYMEpOBaTh YEThIpe y3ia;
~BKJIIOYHTL MEXAY y3/aMi COOTBETCTBYIOILME BETBH, COIepXalllle
pesuctopst R +R , 1 npoHyMepoBaTh HX;
- BK/JIOYMTH [OCNEAOBATENIBHO B BETBU C COOTBETCTBYHOLMMU
conpotupiieHUAMH HcTouHuK DJC- E, eMkocts- C M HMHAYKTUBHOCTH- L
(HarmpumMep, B COOTBETCTBUHM C AaHHBIMU KapTouykd E, B BetBb ¢ R, L, B

Bersb ¢ R, n C, BBetBb C R,);
- Hanpasuts JJIC- E- u tToxM 1, +i, OT Hayana K KOHUY
COOTBETCTBYIOILIEH BETBH.
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Xapakrep KOMMYTallud 3aJaH CJIOBOM «3aM» - 3aMblKaeTci WIH
«pa3» - pasMmebikaercsi. Kmrood  pacnmonaraercs  mapaiensHO €
KOMMYTHPYEMbIM COTIDOTHUBJIEHUEM, €C/IH OH IOCNE KOMMYTAUHH 3aMKHYT.
«32aM», 1 OCIENOBATEIIBHO, EC/IM PA3OMKHYT «pa3y.

4.2. CopepxaHue 3afaHus

1. PaccynTaTh K/IaCCHYECKMM METONOM MNepexXOmHbli MpoHecc And
MCXONHOH CXeMBl puc.4.2, MYHKT | 3a/laHMA MBIMBHAYANHLHOM KapTOYKH.
Onpepenuth ykazaHHBIE TaM XKe 3HAYSHHS TOKA MK HANpPsHKeHHs, 3HaueHHe
emkocTd C And anepHoIMuecKoro npouecca (B KapToyke «am — KHii») B3sATh
3asiangoe Kak Ca, a ama xonebaTensHoro (B KapTodke «KOJg - HbIH» ) Kak
Ck. SJIC- E BenuurHa NOCTOSHHAS BO BPEMEHH.

2. PaccuuTarh OneparopHbIM METOZOM IIepeXOAHBIH Mpouecc It
MCXOJHOH CXeMbl pUC.4.2, MyHKT 2 3ajaHus HMHIUBUAYATBHOM KapTOYKH.
Onpenenute yKkasaHHOE 3HaYCHUE TOKA WK HanpsoxeHus. Bemuuunna DJIC u
€MKOCTH 33/1a€Tcd KaK B IEpBOM IIyHKTE. -

3. PaccydTath mnepexouHbii IHpoUECC METOMOM borarsipesa u
ONpEeAEeIUTh YKaszaHHble 3HayeHMs Toka (HanpsxeHu#). - s mnonyuyenus
pacyeTHOH CX€Mbl HEOOXOAMMO: - B COOTBETCTBHH C MYHKTOM 3 KapTOYKH
3a/ldiud, 3aKOpOTHTH (cokpalleHHOoe 00O3HaYeHHe «3aK») OIMH U3
peaKTHBHBIX JIEMEHTOB MCXOZHOU CXEMbI; ECIM B CXEME OCTAeTCsl CMKOCTb,
TO €€ 3HAa4YeHMe B3ATh KaK A KoNeGaTeNnbHOro Hpouecca; HCTOYHMK
nocrogirod OJIC - E 3aMeHdTs CHHYCOMOANBHBIM  HCTOYHHKOM
e(t)=E, -sin(®-t+¢), rae MakcumansHoe 3nauenue -E _pasno E. B

KapTOuKe 38JIaHHS YIJI0Bas 4acToTa ® 00o3HavyeHa kak OMG ; a HayabHas
daza ¢ kak F1. [lna npuseaentoro npuMepa noxydaercd cxema puc.4.3, a.

4. PaccyMTaTh MEPEXOLHBIH INpOUECC C IIOMOUIBI0 HHTEIpaa
Jlloamens s yKasaHHOIO B KapTOYKe TOKa MJIM HanpsokeHus. Jna
MOJNYy4YeHUs paCYETHOMN CXEMBI KJIHOY TIOMECTHTH B BETBE ¢ HCTOYHUKOM DJIC,
KOTOPBIH JOMKEH BKJIIOYATh MCTOYHUK B CXEMY IOcie KOoMMyTauud. Onud
M3 PEaKTHBHBIX JIEMEHTOB HEOOXOAMMO 3aKODOTHTh B COOTBETCTBHH C
NYHKTOM 3aJlaHus, €ClAM B CXeMe OCTaeTCid €MKOCTh, TO €€ BelIMYuHa
BHIOMpaeTcad Kak Ui KoneDarensHOro mponecca. I paduk HanpsxeHus
uctounnka IJIC 3anaerca B tabdn.4.1 (Homep rpaduka yKazaH B KapTOyke
3aaanus). 3uaveHue DJC - E, B3%Th IO NEpBOMY IIYHKTY 3aJaHMd, a

3HauUeHue - t, ONpeleNnuTh N0 COOTHOWIEHHIO: t, =2m/w. Cxema mis
3aJaHHOrO NpuMepa npusesena Ha puc.4.3, 0.
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5. Paccuutarh 1iepexoiHBIH NPOUECC B HETMHEHHOR 3IeKTPUUecKoil
HeNM IS YKa3aHHOTO B M. 5 KapTOYKM 3afaHusi TOKA MM HANPSHKeHHS
OJHHM M3 CAECIYIOIINX METOJOB:
- KYCO4YHO-THHEHHON aniIpoKcUuMallky;
- rpauIecKoro MHTErpPUPOBAHHS;
- [I0CTIe/10BATEIIbHBIX HHTEPBAJIOB;
- IEPEMEHHBIX COCTOSHUS.

Pacuetnas cxema ¢opmupyercs u3 OcHOBHOH (puc.4.2) CreayroLm
IMyTeM: KMOY NIOMEIAeTCd B BeTBb ¢ McToyHMKOM JJIC M BKIIOuaeT ee
nocjie koMMyTauuy; Benuvyuda JJC bepercs U3 MepBOro NMyHKTa 3aMaHMA;
OZIMH M3 pEaKTUBHbIX 3JieMeHTOB L uinn C 3aKkopayuBaeTcsi B COOTBETCTBHH C
O. 5 KapTOYKH 3afaHMs; OCTaBIUUHCS DEaKTUBHBIH OJNEMEHT 3aMeHsercs
HEJTMHEHHBIM C 3alaHHOH XapaKTepUCTHKOM. [N HHIYKTUBHOCTH 3aaéTcs
BeOep-amnepHas xapakrepuctuka (i), B kaprouke - PSI u - I; 1 éMxocty
- KyNOH-BO/NIbTHAsA XapakTepucTuka q(u), B Kaprouke -Q u -U. Cxema s
AaHHOTO MpHUMepa NIpYMBeleHa Ha puc.4.4, a.

6. Paccuurare 4acTOTHBIM METONOM YKA3aHHOE B MATOM IYHKTE
3a/aHUs 3HAYEHMEe TOKa WM HanpsKeHHs. EMKOCTE WMIIM HHIYKTHBHOCTH
CYMTaTh JIMHEHHBIMH JjieMedTaMH. VICTOYHHMK HalpsKeHMsA CuMTaeTcs
BEIMYMHOH nOCTOSHHOH u paBHoH E. Cxema mms 3amansoro npumepa
ripuse/eHa Ha puc.4.4, 6.

7. PaccuMrars  METOJOM  MEPEMEHHBIX  COCTOSHMS  TNEPeXOLHBIC
NpOUECChE A% TOKOB WM HanpmKEeHUM ITYHKTOB 1 M 2 HACTOiLero 3a aHus.

—————— — o s ——— — et s —— —
e ——— ——— —_——— ———

|HOMEP| ¥3JB | R | KJOY 3AM.R4  |SAJAHME-4*N1011101|
{BETBM |HAY-KOH| Om | E5= 100.0 B [~=rm=—m———e—mmm——ae |
| === jo—mm— - -————~ | Ll1= 0.02 I'm | 1.AO-KMM ONP.IC3|

1
1 | 1 -4 60.0 |C3x=7.0E+00 MK&| 2.KON-B}f OMNP.IR2|
| 2 | 3 -2} 70.0 |C3a=2.5E+00 mx®| 3.3AK. C ONP.IL1|
| 3 1 2 -4 50.0 |OMG= 300. 1/c | 4.3AK. C OIP.IR6|
| 4 |} 1 -2 5.0 | FI= 0. rpan.| 5.3AK. L. ONP.UC3}
I 5 | 1 = 3 | 60.0 |~———=mmm e e 1
| 6 | 3 - 4 | 40.0 |IJUI OYHKTA 4 E5(T) B3ATh O PUC.25|

XAPAKTEPUCTHUKA HEJMHEMHOT'O DIEMEHTA |
Q(K) I0.0 1.92E-06 3.07E~-06 4.02E-06 4.3E-06 4.75E-~06]|
U(B) 1I0.0 2.62 4.1% - 5.94 6.98 8.73 |

—— — —
—— — —

Puc. 4.1. Ilpumep xapTtouxy 3aganug Ne 4



Puc. 4.2. IlpuMep pacyeTHOH cxeMsl K 1. 1 1 2 3ananus

i ext) S Rz

i2

2 Rs 15
t—{

Kn gS(t) R2

Puc. 4.4. [IprMepsl pacYETHBIX CXEM K IL. 5 ¥ 6 3afjaHus
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Ppaduxu 3/IC nias nyukra 4 3ananug Tabnnua 4.1, a

€ €
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Tabnuua 4.1, 6
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PesynbraTel pacyeros n. 1 + 6 3aHocarcs B Tabnuuy 4.2, nio KOTOpOH

OCYLLECTBNAETCA KOHTPONb pacyeTa 3aJaHHA.
' Tabauua 4.2

1,2- Knaccuveckuii u onepamoprotit Memoods: u.(0-)= i, (0-)=

Anepuoauueckuii nmpouecc

..................................................

R, | E, | = 0 t t, t, t, t,
f(t)= ............................................................................
6. Yacmommuuii memod pacuema (memoo mpaneyuii)

Ry | Ex |0= [0 [Aa0, [240, [4A0, | = ]O
| Re= f(t)=
B Ta6bn. 4.2.

Hnsa 1 1 2 nyHKTOB 3aaHus:
u-(0-). 1,(0-) - 3HAa4YeHMA HanpsXEeHUs Ha KOHIEHCATOpe M TOKa

4€¢pe3 HHOAYKTHBHOCTE B MOMECHT KOMMYTALIHH;

b, q - Ko3(pdUlUKEHTE HOPMHPOBAHHOTO XaPAKTEPHCTHYECKOIO
YpaBHeHUs p’ +b-p+q=0;
P, P, — KOPHH  XapaKT€PHCTHYECKOTO  YypaBHEHHA A

arepHOLHYECKOro NpoLecca;

B, ® , — KOIQQHUUHEHT 3aTYXaHHs U YACTOTA CBOOOAHBIX KONeGaHUil,

£(0), f '(0) — 3HayeHHe UCKOMOH PYHKUMH TOKa HIIH HaANpsKEHUA H eé
POM3BOIHOH B MOMEHT KOMMYTalUMH npu t=0+;

fp - 3HadeHue HCKOMOH OYHKLMH TOKa WM HANPSKEHHS B
YCTAHOBHBLUEMCS [10C/IE KOMMYTALHOHHOM PEXHME MpH t=00;

A A,, ANV - IOCTOSHHbIE HHTETPUPOBAHHS.

ns 3 nyHkTa 3agaHus:

Fy» @ - aMruiMTya ¥ (paza npUHYACHHOM COCTaBIAIOLLEH;
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A, p - OCTOAHHAS MHTEIPHPOBAHMA M KOPEHb XapaKTepPHCTHYECKOTO
YpaBHEHHS
f0), f£,(0), f_(0) ~ 3HaueHwe TOKa B HHIOYKTUBHOCTH MM

HANPsOKEHUA Ha KOHACHCATOpE W 3HAYEHHA €€ TNPUHYXIEHHOH U CBOBOIHOM
COCTABJIAIOMX B MOMEHT KOMMYTaUMH.

Ins 4 nyukra 3ananus:

Ky, A, p - npunyxnaéHHas COCTaBIAKOLIAL, IIOCTOSHHAA

HHTETPHPOBAHHMA H KOPEHb XapaKTEPUCTHYECKOrO ypaBHEHHS  JUIf
NepexoaHod QyHKIHH.

Hns 5 nyHkTa 3afaHus:

Ry, E, — 3HaueHHA BXOMHOTO CONpPOTHBNCHHA M HanpsKeHHS

3KBUBAJICHTHOTO TI€HEpaTopa, COCTABJICHHLIX OTHOCHTENBLHO 32)KHMOB
HEJTMHEHHOTO CONPOTHBNEHUS IS NOCIE KOMMYTAalHOHHOTO peXHMa;
f(t) — 3HaueHHMd HMCKOMOrO TOKa WK HaMpsHXEHUA U1 psia 3HauyeHH

BpEMEHH — t.
Js 6 nyHKTa 3ananus:
Rux» Es — 3HaueHHs BXOAHOrO CONpPOTUBIEHUA H HanpsKeHUs

SKBHBJICHTHOIO TEHEPATOpa, COCTABACHHBIX OTHOCHTENBHO 32)KHMOB
WHIYKTUBHOCTH MITH €MKOCTH It NOC/IE KOMMYTALMOHHOTO peXuMa,;

O - TeKyLiee 3HayeHHe YIIOBOM YaCTOTHI;

Re ~ 3HaveHys BEIUECTBEHHOH 4aCTOTHOM XapaKTEPHCTHKH st psaa
3HAYEHHH YTJIOBOM 4acTOThI;

AW, = 0, /4, TIE ©,,, — MAKCHMANLHOE 3HAYEHHE YITIOBOMH YacTOTHI
Tpaneuuy;

ft) - 3BaueHHs MCKOMOro TOKa B HHAYKTMBHOCTH WM HAaNpPSKEHHS Ha
EMKOCTH AJIA psiia 3HAYEHMI BpeMeHy — t.

4.3. 3anauu 0ns caMOCTOATENBHOrO pellleHHUs

3apaua Ne 4.3.1.

E=25 B Ri=50 OmM, R2=50 Om,
L=0.04 T'n, C=5 mx®.
Ha#itu 3akoHEI M3MeHeHUS
uz(t) ¥ 1L(t) DOCKE pa3MBIKAHHS

Kmoua “Kn”.
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3agaya Ne 4.3 .2,

ity L

U=I5B
R=2 xOm, 1L.=0.05 'y,
C=0.5 mx®.

Haiitw 3ak0H H3MeHeHUR

I(t) Uc(t) mocne pa3MbIkaHus

.__(: Kntoua “Kn".

3amaya Ne 4.3.3.

3anaya Ne 4.3.4,

Lo i

e(ty=5sin(1000t+457) B
Ri=2 kOm, R2=4 xOM,
C=0.25 Mk®.
Haiiti 3akoHb! u3MmeHenns i1(t)

M U2(1) Dociie 3aMpiKAHHA KJTI04a
“I{H” )

€(t)=20sin(1000t+30") B
R1=100 Om, R2=50 Om, L=0.2 ['n.
Haitti 3axoHbl H3MeHeHMs i(t)

# U2(1) mocae 3amblKaHus KIIOYA
“K}I”
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3agaua Ne 4.3 .5,

=~
—
a
(o]
il o

3agaua Ne 4.3.6.

i - Kn

D wo = [ @
R

SN iy = S—

3angaua No 4.3.7.

=40 B, Ix=0.1 A,
Uc(0)=20 B, R=500 Om,
=0.04 I'n, C=0.5 Mx®.
Haifty 3axon usMeHeHus
TOKa I(t) mocAe 3aMbIKaHHS
xmoya “Kin”.

E=40 B, Tox ucrouynmxa T0Ka
Ik=0.1 A, R=300 OmM, L=0.05 'n,
C=1.5 mx®.

HaiiTi 3akoHbI H3MeHeHNS 1(t)

¥ Uc(t) IOCNE NEPEKMIOYECHRUSA
xmoya “Kin”’us nonoxenma 28 1.

U1

0 to 2t0

Ha Bxon nenn nonaércs
HanpskeHne Wi(t) c mapamMerpamu:
Eo=10 B, to=2 Mmc.

R1=2 kOm, R2=4 kOm,
C=0.25 mxd.
HaiiTi 3ax0oH H3MeEeHeHus

HanpsHKEHUA Ha BBIXOJE LemH- ta(t).
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3agaya No 4.3.8.
Ri

ui(t) Rz {uxt)

‘—.—.—..-__..-

L 4
®

w1
Eo

0’

3agaya Ne 4.3.9.

R L
— YV
C
l ui(t) pmm— luz(t)
- s -
ut

to

3amaya Ne 3.10.
R

L C
ui(t) _— luz(t)

3]
Eo

—

to

Ha Bxoa uenu nonaérca
HanpsokeHHe Ui(t) ¢ napamMeTpami:
Eo=20 B, to=5 mc.

Ri=1 xOm, R2=1 kOm,
L=150 m['n.

HatiTH 3aK0H H3MEHEHHA

HalpsKeHUA Ha BBIXOJE LICiH-

uz(t).

Ha Bxoa uenu nogaércs

HanpsxeHHue Ui(t) ¢ napaMeTpamu:

Eo=10 B, to=2 mMc.

R=1 kOm, L=30 MI'u, C=0.2 Mx®.
HaiiTu 3akoH u3MeHeHus

HanpsHXeHHA Ha BBIXOAE HemnHu- u2(t).

Ha BX0O cxeMbl NORAETCH

Hanpsbxenue Wi(t):
Eo=5 B, to=2 mc.
R=1 kOm, L=50 mMI'x, C=0.2 MmicD.

Haiitu uz(t).



1.

2.

3.
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