3aouHoe o0yueHue

KOHTPOJIBHAS PABOTA Nel
M0 JUCHUIINHE «DJIEKTPOTEXHHKA, IJTEeKTPOHNUKA , CXeMOTEXHUKA)
yacTbl «J1eKTPOTEXHUKA)
3aganue Nel.
3ajaya NoCBsIIeHa 3HAKOMCTBY C METOJaMHU pacyeTa CI0KHBIX PE3UCTUBHBIX LIETIEH.
Ha puc.3. 1 npuBeneHbl cXeMbl PE3UCTUBHBIX LIETICH B peKUME MOCTOAHHOTO Toka. Homep cxembl u
rapamMeTpbl AJIEMEHTOB CXEMbI OTIPEICIISIOTCS B COOTBETCTBHH ¢ BapUaHTOM 1o Tabiunam 3.1 u 3.2
COOTBETCTBEHHO.
BeinosiauTe cnenyromiee:
1. IlepepucyiiTe cxeMy CBOEro BapuaHTa. BeInuinnTe 3Ha4Y€HUS 3JIEMEHTOB CXeMbl. Bo Bcex Bapuan-
Tax BHYTPEHHEE COIIPOTUBIIEHHE UCTOYHUKA TOKa paBHO 100 kOMm.
2. CocraBbTe CHCTEMY YpaBHEHUH 3JIEKTPHUECKOTO PABHOBECHS e Ha OCHOBE mpaBmil Kupxroda.
3. CocTaBbTe M IPOBEPHTE OAIAHC MOITHOCTH JIJISI HCXOTHOM CXEMBI.
OO0mme ykazaHusi K pelieHUuI0

Ecnu BHyTpenHee conpoTuBieHue Ry nCTouHuKa ToKa | MHOTO OO0JIbIIE BCEX OCTATbHBIX COMPOTUBIIE-
HUM cXeMbl, TO UM MIpeHeOperatoT. Torna Tok BeTBH, rjae BkitoueH |, Oyner paBen Benuuune I, T. €.

YKa3bIBaTh U PACCUHUTHIBATHL €I0 HE HAI0.

Ecmu B OCIu Tpe6yeTcs1 pacCcuuTaTb TOKHU, TO ICPBBIM ITYHKTOM PCHICHUA 3aa4n JIFOOBIM METOJAO0M AB-
nseTcsi 0003HaYECHHE TOKOB BETBEH CXEMBEL.

Ecnu B BeTBU UMeeTcs ABa WU Ooiee nocCiaca0BaTCIbHO COCAMHCHHBIX COHpOTHBJ’IGHHfI, TO, €CTC-
CTBCHHO, YKA3bIBACTCA OAWH TOK.

TunosBas 3agaua

Ha puc. 3.2, a) npuBeneHa cxema 1ienu. 3HaueHus ee aneMeHToB: £ ==10B, I, =2 A, R1=1 Om, R2
=2 OM, R3=3 OM, R4 =4 OmM, R5=5 OM, Re==6 OM, Rr = 100 xOm.



Puc, 3.2

AHAJIN3 HCXOAHBIX JAHHBIX

BHYTpeHHee COIIPOTUBJICHHUEC HCTOYHHKA TOKA Rr = 100 kOM MHOTO 0OJIbIIIE OCTATBLHBIX COIIPOTHUBJIC-
HUH CXCMbI, ITIOOTOMY OHO IMPAKTUYCCKHU HE 6}’IIGT BJIMATH Ha paCpeaciICHUuC TOKOB B ICTIM 1 UM

MOXHO MpeHedpeyb. Toraa npeanoxeHHas cxema MOXeT ObITh 3aMEeHEHa SKBHBAJICHTHO# (puc. 3.2,
0), 6oyee ynoOHOM /ISl pacyeToB.

Pemenue

1. CocraBiieHre ypaBHEHUM JIEKTPUIECKOTO PAaBHOBECHS 1€ Ha OCHOBE mpaBmi Kupxroda.
1.1. Yka3piBacM HampaBiIeHHUE TOKOB B CXeMe Ha puc. 3.2,. 0.

1.2. CunTaeM KOIMYECTBO y3J0B Ny = 3 ¥ KOJUYECTBO BETBEH Ny = 5, B TOM YKCIIE€ KOJIMYECTBO BETBEH
C UCTOYHHMKAMHM Toka Ny = 1.

1.3. OnpenensieM KOJIMYECTBO YPaBHEHUM, KOTOPOE HEOOXOJMMO COCTaBUTH 1o npaBuwiaM Kupxroda
U1 TOKOB M JUIsl HANpsDKEHUI:

ny—-1=3-1=2yp.u

N=nz—(ny—1)—n;=5-2-1=2 yp. COOTBETCTBEHHO.
1.4 Beibupaem N = 2 koHTypa B cxeMe Ha puc. 3.2, 6 ¥ HaIpaBJICHHUS UX 00X0/a IJisi COCTaBICHUS
YPaBHEHUI. YUUTBIBAEM, YTO B KOHTYP HEJIb3s BKJIFOYATh BETBb C ICTOYHUKOM TOKA, €CJIM HEU3BECTHO
HaIpsDKEHUE Ha €ro 3aKMMax.

Bribupaem xontypa 1-2-3-1 u 2-3-2.

1.5 CocraBnsieM cucTeMy ypaBHEHUN

(1) —I3+I.+I;=0

(2) —Iy+I4+Is—I.=0
Roly+ Ralg+ Bsls=E
(Rs +Rg ) Is—Rqly =0




2. PacyeT TOKOB M HaIPsKEHHIA.
B o10i1 cucreMe HEM3BECTHRIMHU BeIMUMHAMU sBIIsitoTes: Toku 12, 13, 14, 15.
Tox 11=I.=2 A. PemmuTh cCUCTEMY JTUHEHHBIX ATCOpanUECKNX YPaBHEHUN MOYKHO, UCTIOJIb3YS TIPO-
rpammy MathCAD. Jlnst 3T0ro 3anuiieM CUCTeMY B MATPUIHOM (hopme.

Koadduruent Koaddumuent Koaddumuent Koaddunuent CBoOoaHbBIH
ipu 12 npu 13 npu 14 pu 15 YIEH

1 -1 0 0 -2

-1 0 1 1 0

2 3 4 0 10

0 0 -4 11 0

Co3naem marpuily K03()(OUIIMEHTOB IIPH HEM3BECTHBIX [a] 1 CBOOOAHBIX WieHOB [b]

" Mathcad - [beanimaHHbIA: 1]

mmaﬁn Mpaeka Bwa Aobaerte dopvat  MHCTpwMeHTEl CHMMEONMKE OKHOo o Cnpaeka - a x
D-SH GRY & s
|I"-’I|:|Fi CaFT V| &G0
S
1 -1 0 0 -2
-1 01 1
a= b=
2 3 4 10
oo -4 11
A A
: 1765 | |
dzaolvela, by = :
' 1294 |
Y 0471 ) |
+
w
< >

B PE3YyabTaTe 1mojiydyacM KOPpHU CUCTCMBI:

12=-0.235
13=1.765
14=1.294
15=0.471

I[.]'ISI IMPOBEPKH PABUIIBHOCTU PCUHICHUA ITOACTABUM 3HAYCHHNA PACCYUTAHHBIX TOKOB, HAITIPUMEDP B

ypaBHeHue 1:

-1.765+2-0.235=0

Paccuuraem nageHus HaHpH)KeHI/Iﬁ Ha BCCX PE3UCTOpAxX 110 3aKOHY Owma:

UR1: R1* |1: 1*2 =

2B



Ur2 = R2* 1,=2%(-0.23) =-0.46 B
Urs = R3* 13=3*1.765=5.295B
Ursa =Rs* 1,=4%1.294=5.176 B
Urs = R5* I5=5*0.471=2.355B
Urs = Rs* 1= 6*0.471=2.826 B

ITpoBepka OGanmanca MOLTHOCTEH

ITpu cocraBiieHun GajlaHCa MOLIHOCTEH yUHUTBHIBaE€M, YTO MOLIHOCTH, IOTPEOIIieMble PE3UCTUBHBIMU
9JICMCHTaMU LICIIH, BCCTAA MTOJOKUTCIIbHBI, 4 MOIIHOCTH, OTAABACMbIC UCTOYHHUKAMU SHCPIrUu, OIpe-
JEJS0TCS anredpandyeckuMu cymMmmaMu. Eciny HanpaBieHrne HanpspKeHUs Ha 3a)KMMax UCTOYHHMKA U
HaIpaBJICHHUEC TOKA YCPEC3 HCTOUYHUK INPOTUBOIIOJIOKHBI, TO MOIIHOCTH UCTOYHHUKA ITOJIOKUTCIIbHA, €CIIN

HaITpaBJICHU HAIIPSXKCHHA U TOKa COBIIAJIAI0T, TO — OTpUIATCIIbHA.

Hcxons 3 ckazaHHOTo, 0anaHc MOIHOCTEN JUIsl CXEMBbI Ha puc. 3.2, 6 OlpeneseTcsl BhlpaKeHUEM

RyIZ+ RyI§ + ReI{ + Ryl +(Rs+ Rg ) I¢ = EI; + U I, 3.0)

rae Up— HanpspbkeHre Ha 3aXumax ucToyHuka Toka. Hampsokenue Ur 1eTko HalTH, €CIIU U3 CXEMBI

Ha puc. 3.2, 6 BBIACIUTH KOHTYp ¢ a1eMeHTaMu Ri1 - Rz - | (puc. 3.6) u cocTaBUTh Ui HEro ypaBHe-
HUE

Ur—Rul:+R2l2=0, (3.2).
rae l,=-0,23 A.
[Tocne umncnoBbIX MoAcTaHOBOK B (3.2) momyunm, uto U, = 2,46 B.

Hcnonb3yst 3HaYCHMSI TOKOB, PACCUMTAHHBIX B pa3jielie 2 HACTOSIIESH 3a7a9u, B ypaBHECHUH OaaHca
(3.1), 3anumiem:

1-2242(-0,23)%43.1,762+4-1,32 4+ (54 6)0,4712=10-1,76 + 2,46 - 2
22,6 BT » 22,5 Br.

Homnyckaetcst 3% HecoBnaaeHus OaaHca.
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Tatnuua 3.1

BapuanTss Homep cxemsl winn 3a1anus
00 10 20 30 40 50 o0 T0 BO 90 |
0f 11 21 31 41 51 61 71 &1 09i 2
02 12 22 32 42 52 61 12 82 9 3
03 13 23 33 43 53 63 73 83 93 4
04 14 24 34 44 34 64 74 84 9 o)
05 15 25 35 45 55 65 75 85 95 6
6 16 26 36 46 56 66 76 B6 906 7
07 17 27 3T 41 571 67 17 8§71 91 8
08 18 28 38 48 58 68 78 38 98 9
09 19 29 39 49 59 69 79 89 99 10
latnmua 3.2
E, 8 Ry, | R, Rs, | Ry, Rs, | Rg,
BapRRELL O | O | Om | O | Om | Om
ot 00 oo 09 10 20 30 40 50 60
or 10 go 19 9 5 10 25 20 25 30

or20 0029 | 10 3 4 5 6 7 8
or 30 no 39 | 11 40 50 60 70 30 50
or 40 1049 | 12 23 80 70 60 50 40 30
or30 1059 | 13 3 30 80 70 60 50 40
ot 60 1o 69 9 1 60 50 40 30 20 10
or 70 1079 | 11 1,5 o 6 13 40 30 20
ot 80 no 89 | 12 2 4 8 12 16 20 24
or 90 1099 | 13 2.5 6 12 i2 18 18 6

o0
ba = b e | I

3amanue Ne2.

3aaua MoCBsAIIEeHA aHATU3Y TIEPEXOAHOTO MpOoIecca B IIENMH IEPBOTO MOPSJIKA, COAEpIKaIeh pe3un-
CTOpBI, KOH/IEHCATOP WJIM UHAYKTUBHOCTh. B MOMEHT Bpemenu t = () MpoOuCXOIUT NEPEKITIOUEHUE
kirova K, B pe3yabTaTe 4ero B 1M BO3HUKAET MEePEXOTHOM MpoIIecC.

1. Ilepepucyiite cxemy 1enu (cM. puc. 2.1) ans Bamero BapuanTa (tabnuua 1).

2. Bemummre uncioBsie JaHHbIe 17151 Bamrero BapuanTa (Tabnuima 2).

3. PaccuuraiiTe Bce TokU 1 HanpsbkeHue Ha C wiu L B Tpu MOMEHTa BpeMeHH
t=0—, t=0+, t=co.



Tunosas 3axa4a

Lens (puc. 2.2 a) conepxur pezuctopsl R1 = 1 kOm, R2 = 1,5 kOm, R3 = 0,5 kO™, R4 = 2,5 kOm, uH-
TyKTUBHOCTH L = 6,3 MI'H 1 HCTOYHMK MOCTOSIHHOTO HamnpspkeHus £ = 9 B. B moment t = 0 mpoucxo-
JUT pa3MbIKaHue Kitoua K ¥ B 1IeNU BO3ZHUKAET MEPEXOAHON MPOIIecC.

Puc 2.2
1. Haxoaum TOKH i1, i2, i3 1 Hampsokenue UL B Tpu MoMenTa Bpemenn t = 0, 0+ u oo,

1.1. MomenTt t = 0_. OH COOTBETCTBYET CTAIIMIOHAPHOMY COCTOSHHIO IICTIH JI0 KOMMYyTaIluu. B 3Tom co-
CTOSTHUH Pe3UCTOp R4 3akopoueH kiouoM K U He BiusieT Ha padoty mnenu. Cama cxema (puc. 2.2 a)
npecTaBiseT co0oil 1enb, B koTopoit UL(0-) = 0, mosToMy OHa MOKET OBITh pacCUYNTaHA 10 CIEIYIO-
M hopmyam:

i (0_)= £ = 2 =6,5-107° A=65 MA;
Rﬁfﬂ 1+ﬂ 10°
Ry + iy 1,5+05
-3 3
H(0.)=i\(0.) Ry _65-107-05-10° | o
Ry+R;  (1,5+05) 10
- -3- " 3
5(0.)=5,(0.) Ry 6510715107 o

Ry+ Ry (1,5+05) 10°

1.2. MomenT t = 0+. D10 MEpBOC MI'HOBCHUC ITOCJIC pa3MbIKaAHUS KIIKOYA. B cootBeTcTBHE C 3aKOHOM
KOMMYTallu"

i2(0,)=i3(0_)=1,6 mMA. (3.1)

OcTanbHble BETUYMHBI HAXOIUM ITyTEM COCTABJICHUS U PEIICHUs CUCTEMbl YpaBHEHUH 10 3aKOHAM
Kupxroda, onuceiBaromumx JIeKTPUIECKOe COCTOSIHUE 1ienu B MOMeHT t = 0+ (puc. 2.2 0):

0(0,)-5(0,)-13(0,)=0
B (0 )+ Ry (0, )+u;(0,)=E".
(R3+Ry) i3(0,)+R §(0,)=E



[Tocne uncaoBBIX OACTAHOBOK ¢ yueToM (3.1) momyanum:

i(0,1-1,6-107 - ;;{0, )=0

.'\U'

107 4{0,)+1,5-10°1,6-1077 + 2, (0,)=9

(0,5+2,5) 1073 {0, )+10° 4(0,)=9

Pemras CUCTCMY, HAXOJHUM:

7(0,)=3,45MA, ;3(0, ]=1,85MA, u;(0,)=3,15B. (3.2)

-

1.3. MomeHT t = 0. O3Ha4aeT HOBOE CTALIMOHAPHOE COCTOSHUE LIEIH [10CIE OKOHYAHMSI IEPEXOIHOT0

= ty(=0)=
mporecca. BHemrHe cxema 1ienu npu t = 00 COOTBETCTBYET pHC. 2.2 6, IPUIEM , @ TOKM pac-
CUUTBIBAIOTCS MO (HOpMyIam:

i) = —— [1‘*‘; AR D? — =4,5-1077 A=4,5M4A;
+ » » + kS
Ry + = 1o 15 | 100
Ry + Ry + iy 1.5+05+2,5
-3 3
R 4,5-107-(0,5+2,5) 10
sty [ ) _3MA;

[5| 0= 0
2(@)=4 )R2+R3+R4 (1,5+05+25) 10°

f3(e0)=ij(e0)—i(w)=4,5-3=15MA.



Pucynok 2.1.

Tab6muna 1



BapuanTsl Homep cxembl nnu 3aganus
00 10 20 30 40 50 60 70 80 90 1
01 11 21 31 41 51 61 /71 81 91 2
02 12 22 32 42 52 62 72 82 92 3
03 13 23 33 43 53 63 73 83 93 4
04 14 24 34 44 54 64 74 84 94 5
05 15 25 35 45 55 65 75 85 95 6
06 16 26 36 46 56 66 76 86 96 7
07 17 27 37 47 57 67 77 87 97 8
08 18 28 38 48 58 68 78 88 98 9
09 19 29 39 49 59 69 79 89 99 10
Tabnuna 2
Bapuanter C, uadp mmm L, R1, kOm R2, xOm R3, xOm E,B
MI'H
Ot 00 o 09 20 2 2 2 10
Ot 10 o 19 10 1 1 1 5
Ot 20 o 29 10 1 2 2 12
Ot 30 o 39 15 1 1 2 12
Ot 40 o 49 15 2 2 1 10
Ot 50 o 59 15 1 2 1 10
Ot 60 1o 69 20 2 1 2 12
Ot 70 no 79 20 2 1 1 12
Ot 80 10 89 15 1 0,5 0,5 5
Ot 90 10 99 10 0,5 1 1 5

10




Yactb2 « DIeKTPOHUKAY»
3aganue Ne3.

ILJI?I CBOCTO BapraHTa OIPCACIINTD:
1. COHpOTI/IBJIeHI/Ie AUOoJa MOCTOSIHHOMY TOKY IIPU 3aJaHHOM IPAMOM HAIIPAKCHUU U TCMIICPA-

Type t1 rpamaycos.

2. ComnpoTHBICHUE TM0/A TIOCTOSIHHOMY TOKY IIPH 33JaHHOM 00paTHOM HAIIPSHKCHUHU U TeMIlepa-
Type 12 rpagycos.

3. MuddepeHunanbHOe CONPOTUBICHNE AUO0/IA TIPH 3aJaHHOM MPSMOM HaNpsHDKEHUH U TeMIiepa-
Type t1 rpamzycos.

4. JluddepeHraabHOE CONPOTUBIICHHE AUO/IA TIPH 3aJaHHOM O0paTHOM HAIPSDKEHUH U TEMITe-
parype t2 rpamycos.

5. PaccuuTarh TOK M HampsHDKEHUE B HArpy3Ke, U NaJICHUE HATIPSDKEHMSI Ha TIMOJIE B CXeMe, TIPUBe-
JICHHOW HUKE, IIPH 33J]aHHOM HaNpsDKEHHH UCTOYHMKA E u conporusiennn Harpysku RH. [o-
CTPOUTDH Harpy30uHyto npsamyo. Temneparypa pasHa t1 rpagycos.

H RH

_|_
E

P

Bapuantsl 3ananus. Ne BapuaHTa COOTBETCTBYET IOCHIEIHEN Udpe Koaa CTyeHTa.

Ne Tun IIpssmoe Ob6parnoe | Hanpsokenue | Ru Temme- | Temre-
Ba- | AMOJA | HAIPSDKEHWE | HANpsbKe- | MCTOYHHKA Om | patypa | paTypa
pu- Unp ,B HUE E,B t1, t2, rpan.
aHTa Uosp ,B rpam.

1 ma226a | 0,6 300 2 10 25 25

2 2n104a | 0,4 200 2 100 | 25 70

3 J237a | 0,6 200 2 40 25 125

4 J229a | 0,5 100 2 10 25 125

5 12376 | 0,5 200 2 25 25 25

6 2n102a | 0,8 200 2 40 25 120

7 2n103a | 0,6 40 2 40 25 125

8 Kn1056 | 0,6 200 2 10 25 85

9 2n106a | 0.8 50 2 2 25 70

0 1226 0,6 200 2 8 25 80

IIpumep pemenns 3agaun Nel.
HUcxonHbie maHHbIE: in auonaa JI223A
Unp =0.8 B; Uosp =40 B; Ry=40 Om; t1=+25°; t,=+125°; E=2B
3.1. OnpenenuTsh CONPOTUBIEHHUE 10/1a TOCTOSTHHOMY TOKY Ro mpu U= Uy, , t=t1 u ipu U= Uogp ,
t=to
[To BonbTaMIepHOM XapaKTepUCTHKE AUOAA B MPSMOM BKIIIOUEHUU ompeaenseM, uyto npu Uy =0.8 B
TOK lnp =16 MA.

11



Romp = Unp / 1p=0.8/16 = 50 Om
ITo BosbTaMIEpHON XapaKTEPUCTUKE AMO0/Ia B 00OpaTHOM BKJIIOUEHUH onpeaeisieM, uto npu Uosp, =40 B
TOK logp =10 MKA.

Ro oop = Uosp / losp =40/10 = 4 MOm
OOpaTtuM BHUMAaHUE, YTO COIPOTUBIICHUE JUOA B IPSIMOM BKJIIFOUEHHH MHOT'O MEHBIIIE CONPOTUBIIE-
HUS B 00OpaTHOM BKJIFOYCHHU.
3.2. Ompenenuts nudpdepeHiranbioe conpoTuBiaeHne Ruugy. pu U= Uy t=t1 1 pu U= Uygp, t=12.
Ha BosbTamMniepHo# XapakTepUCTUKE JUO0/1A B IIPSIMOM BKIIOYEHUH B OKpECTHOCTH TOUKU Unp =0.8 B
3ajaeM npupaierue Toka Al = 20 MA 1 cMOTpUM Kakoe IIPU 3TOM I0JIydaeTcs IpUpalleHue Hampsi-
weHUsT AUpp.
AUny=0.1 B
Ruuge. mp. = AUnp / Al =0.1/20 =5 Om
Ha BonpTamnepHoii XapakTepUCTUKE AHOAA B 00paTHOM BKIIIOUEHUH B OKpecTHOCTH TOUKH Uosp =40 B
3ajaeM npupaieHre Toka Al = 10 MKA ¥ CMOTpUM Kakoe [P 3TOM HOJIy4aeTcsl IpUpalleHue Haps-
aeHUst AUogp.
AU =15 B
Ruudd. oop. = AUogp / Al =15/10 =1.5 MOM

3.3. Paccuurtarh TOK M HallpsDKEHUE B HArpy3Ke, U MaJIeHUE HaNpsHKeHUs Ha Auoje B cxeme Puc. 3.1.

L
)E RH

Pucynok 3.1.

CTtpoum Harpy3o4HyIo npsimyto. J{jst 3Toro Ha rTOpU30HTANIBHOM OCH OTKJIa/IbIBaeM HampsikeHue E=2
B, a Ha BepTuKanpHON ocH TOK, paBHbIN E/Ry =2/40 = 50 MA.

Yepes 3TH TOUKHU IPOBOIUM MPAMYIO. ITO U €CTh HArPy304Has MpsiMasi.

Touka nepeceueHust Harpy30uHou mpsimoit ¢ BAX mpu t=+25°mo3BosisieT onpeaenuTh BCe TOKH U
HaIpsKEHUS LETIH.

| warp. = 30 MA; Ugarp. = 1.15 B; U sona=0.85 B

12
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Ucxonusie gannblie ams 3agauu 6epem u3 Tabmuipst [1.1.1 [lo cratnyeckum xapakTeprcTUKaM 3a/1aH-
HOTO OUMOJIIPHOTO TPaH3UCTOpa (MpHIIoKEeHKE 1), BKIIOYEHHOTO M0 cXeMe ¢ 00ITUM 3MUTTEPOM, pac-
CUHMTATh MapaMeTPbl YCUIUTENS TpadoaHaTUTHICCKUM METOA0M. JJ1st 3TOTO0:

a) MOCTPOUTDH JIMHUIO HATPY3KU;

6) HOCTpOI/ITI) Ha XapaKTepI/ICTI/IKaX BpeMCHHBIe [[I/IanaMMI)I TOKOB N HaprI)KeHI/Iﬁ 1 BBIAABUTH HAJIMYHC
WA OTCYTCTBUE UCKAXCHUN (POPMBI CHTHAJIA, OTIPEICIUTh BETMYMHBI aMIUTUTY/]] HAMIPSDKEHUI Ha KOJI-
JICKTOpE U 0a3e, TOKa KOJUIEKTOPA;

B) paccuuTaTh JAJIS JIMHEHHOTO (MAJIO MCKAXKAIOIIEro) peskuMa Ko GUIIMEeHTHl yeuseHus no Toky K,
Hanpspkennto Ky u Mmomuoctu Kp 1 BxosiHOE conpoTHBienue yeunutens Rex. Haiitu nonesnyro mou-
HOCTh B Harpy3ke P~ MOIIHOCTSH , paccerBaeMyto B KojuiekTope Pk, moTpebnsiemyio MoutHocTs Priote
1 KO PUIUEHT T0JIe3HOTO IeUCTBHS [ .

T') UCTIOJIb3YS XapaKTEPUCTUKH 3aaHHOTO OMITOJIIPHOTO TPAH3UCTOPa ONPEAeTuTh N-rlapameTpsl B pa-
0oueii TOYKe.
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BapuanTbl 3agaHunii 11 ocjeaHeil Hupbl KOAA CTYAEHTA.

Tabmuua I1.1.1

Ne Bap. Tun BT Ex, B Ru, Om I 50, IsM, MKA
MKA
1 KT603A 50 1000 200 150
2 KT605A 12 200 625 375
3 KT603A 60 1000 250 150
4 KT605A 12 240 500 250
5 KT603A 60 1200 200 150
6 KT605A 15 300 625 375
7 KT603A 60 800 300 200
8 KT605A 15 250 625 375
9 KT603A 75 1500 250 150

IIpumep pemenus 3agaum Ne2.

Hano: tpanzucrop KT315A, nanpsbxenue nutanus Ex = 15 B, conporusnenue Harpy3ku Ry = 500
OM, TOCTOSIHHBIN TOK cMelieHus B 1enu 0a3bl [ 5o = 350 MKA, aMIuIUTy1a MIEPEMEHHON COCTaBJISIO-
et Toka 6a3sl [ spm= 150 MKA .

BrIxoHBIE cTAaTHYECKHUE XapaKTCPUCTHUKU TPAH3UCTOPA C HCO6XO,[[I/IMBIMI/I MOCTPOCHUAMMU ITOKa3aHbI

Ha pucyHke 1.1. Harpy3ouHas 1MHMS COOTBETCTBYET rpapUKy ypaBHEHUS Ly = By ~Up)l Ry .Ha
CeMeMCTBE BHIXOJHBIX XapaKTePUCTUK opauHaTa 3Toi npsimoit mpu Uxk>=0 COOTBETCTBYET TOUKE
Ik=Ex/Ru. A6cuucca npu k=0 cootrBercTByeT Touke Ukr=Ex. CoeimHeHHe 3THX KOOPMHAT U SBIIS-
€TCsl IOCTPOEHUEM Harpy304HOM JINHUH.

B namem cinyuae koopaunatsl Harpy3ouHoit nunun: Ik = 15/500 = 30 MA u Uks = 15 B. Coenunsis
3TU TOYKH, MMOJTYyYaeM JIMHUIO HArPY3KH.

[lepeceuenme Harpy304HOI TMHUHU C 3alaHHBIM 3HaUEHHEM TOKa 0a3bl o ompeaessier pabouyro TOUKY
(PT) Tpan3ucropHoro kackaja, Harpy»KeHHOIro Ha pe3uctop. B Hamem ciayyae pabounii Touka cooT-
BETCTBYET IIEPECEUEHHUIO HATPY30UHOM NpsAMOi ¢ XxapakrtepucTukoi pu Is= 350 MKA . Eciu B cemeii-
CTBE BBIXOJIHBIX XapaKTEPUCTHK OTCYTCTBYET TpeOyemMasi XxapakTeprcTuka (B HameM cirydae [5= 350
MKA), € clielyeT CaMOCTOSATEIBHO MOCTPOUTh MEXK/Yy XapaKTePUCTHKAMHU ¢ OIMKalIIuMU 3HAUYSHH-
SIMU TOKa 0a3bl (Ha pUCYHKE MyHKTUPHAS TUHUS).
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Pucynok 1.1

Koopaunatsl pabodyeit Touku faroT 3HaUeHHE pabouero pexuma Beixo o mnenu U ko u 1 ko. Onpene-
JIsieM MapaMeTphl PeXUMa 10 MOCTOTHHOMY TOKY

Ik0=19,2 MA u Ux»0=5,45 B.

Ha BxoHBIX XapakTepucTukax (pucyHok 1.2) pabouyro TOUKy onpezesnsieM Kak TOUKy epeceyeHus
OpAMHATHI, cOOTBeTCTBYIOMIEH TOKY I50=350 MKA, u xapakrepuctuku npu Ux>=10 B (PT). Xors B pa-
004eil Touke Ha BbIXOAHBIX xapakTepucThkax Uk 10 B, BXogHBIE XapaKTepUCTUKHN B AKTUBHOM pe-
KUME NPAKTUYECKU COBNAJAIOT U MOXKHO BOCIIOJIb30BaTHCS XapaKTEPUCTUKOM IS

Uk» =10 B. Onpenensiem: Ugro= 0,745 B.

[To 3a1aHHOMY M3MEHEHHUIO CHHYCOUAALHOTO TOKA 0a3bl ¢ aMIuIUTyA0# I 5m, onpeaenseM rpadude-
CKM aMIUTUTYAbl TOKOB Y HAMPSHKEHUN HA JIEKTPoJax TpaH3ucTopa. CTpOMM BpEMEHHBIE JUArPAMMBbI
MEPEMEHHOT0 TOKa KOJUIEKTOPA, HAMIPSDKEHUS KOJUIEKTOpa U 0a3bl Ui CIydasi CHHYCOUIATbHOTO
BXOJTHOTO TOKa ¢ aMmutyaou Igm = 150 MxA. BpeMeHnHbie 1uarpaMmsbl CTPOSITCSI C YYETOM TOTO, YTO
HanpspKeHUs Ha 0a3e U KOJUIEKTope MPOTUBOGa3HbIe, U C COOM0IEHUEM OJJMHAKOBOTO MacIITaba mo
ocu BpeMmeHH. [locne mocTpoeHusi BpEMEHHBIX THarpaMM HEOOXOIUMO OIICHUTh, HMEIOTCS JIU 3aMeT-
HbIE UCKAXEHUS B BBIXOAHOM LIENU TPAH3UCTOPA WU HET.
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Pucynok 1.2

W3 BpeMeHHBIX TuarpaMM BUIHO, YTO MO JeHCTBUEM NTEPEMEHHOI0 BXOAHOTO TOKa paboyas TOUKa Ha
BBIXOJHBIX XapaKTePUCTHKAX JBUTACTCS BJIOJIb JUHUM Harpy3ku. Eciu pabodas Touka Kakyro-1m6o
YacTh MEepHOJia BXOJHOIO TOKA MOMAAAeT B 00JACTh HACHIIIEHUS UM OTCEYKH CUTHaJla, HE00X0AUMO
YMEHBIINUTh aMIUIMTYAY BXOJHOTO CUTHAJIA 10 BEJIMYMHBL, IPU KOTOPOM paboydasi Touka He OyJeT BbI-
XOMTH 32 Mpeesbl akTUBHOM 0051acTH paboThl mpubopa.

Z[aﬂbHefIH.IHe PpacCyYCThI ITPOU3BOAATCA TOJBKO AJII AKTUBHOI'O pEXKUMa pa6OTBI an6opa, Ha3bIBaCMOI'o
HMHOTJIA JIMHECHHBIM MJIM HEHCKaKAFOIIIFM.

ITpu Haxoxxaenuu u3 rpaduxos BenuurH Ikv , Ukm , Upm crieyer oOpaTuth BHUMaHKE, YTO aMILIH-
TY/IHbIE 3HAUYEHUS IS [TOJIOKUTEIbHBIX U OTPULIATENIbHBIX MTOJIYBOJIH CUTHAIA MOTYT ObITh HEO/IMHA-
KOBBIMH, a 3HAYUT yCUJIEHUE OOJIBIIOTO CUTHAJA U B aKTUBHOM PEXHUME COMPOBOXKIAETCSI HEKOTO-
PBIMU HCKKEHHUSIMU.

Jns nanbHEUINX pacyeToOB 3HAYEHHUS aMIUTUTY/I ONPENIENAETCS KaK CPEIHUE 3a IEPUO/.

IIo BEIXOAHBIM CTaTUYECKUM XapaKTCPUCTHKAM (pI/ICYHOI( 1. 1) HaxXOJUM ITOJIOKUTCIIBbHBIC U OTpULIA-

+ - + -
TEJIbHBIE AMIUIMTY/bl TOKOB U HANIPSDKEHUN ~ M =8MA n & =8MA, a TaKxke Uk =3,85Bmn Ui
=4,15 B. 3aTem onpenensieM cpeiHee 3HAUEHUE aMILTUTY ]

I, +1I,, B8+8 U, + UL, 385+4.15
Iog =5 = =8 Une= =g = =5 =4

MA B

2
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ITo BXOJHBIM XapaKTePHCTHKAM HAXOIUM Uge =0.024p  Ug, = 0028

Ul +Uge  0,024+0,028

U e > > = 0,026 5
I 4 [} 4
K= 3= o™ Ko~ =0z " 14

3aTem omnpeensiemMm M : , M : u
Kp=K; Kp=53x154=8162

g, 0026

Ry = = — =~ 173 Oae

Haxomum fge 01510

OmnpenensieM NOJIE3HY0 MOITHOCTh, MOIITHOCTh PACCENBACMYIO Ha KOJICKTOPE M OTPEOIISIEMYIO MOIII-
HOCTh

U {gge 48107 .
L=y "y  CWlWT = lbsdm p gy i =54519.2:107 =104.6 b

Prore = £y 1gp =15°19,2:107 = 288 aeBm

KOX(PHUIMEHT MOJIE3HOTO JEHCTBUS KacKaa

F 16
= b . 0L = o ]
i 100%% 588 100 = 555%

TrF

Haxoxum h- mapameTpsl B paboueii Touke, KoTopas onpeenena B 3aaaue 1. [Tapamerp hiis onpese-
nsieM creayromuM odpazoM. Ha BXOJHBIX XapakTeprucTukax (pucyHOK 2.1) 3ajaeMcst mpupalieHueM
Toka 6a3bl [ Is=+ 50=100 MKA oTHOcuTeNnbHO paboyeit Touku [po=350 MKA.
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Pucynok 2.1

CooTBeTcTBYyIOIIICE MPUPALICHUE HAMIPSKEHUs 0a3a-dIMUTTEP COCTABUT
[ Up»=0,018 B. Toraa BXoHOE CONMPOTHBICHUE

AU g 0018
My 01107

= 1800

g =

ITo BBIXOJHBIM XapaKTEpHUCTUKAM HaxoIuM napaMeTpsl ho1s u haos. Onpenenenune napamerpa his mo-
Ka3aHO Ha PUCYHKE 2.2.

3aaemcs mpupalieHueM Toka 0a3bl OTHOCUTENIBHO padoueit Touku Takke [ I5= [1 50=100 MKA u co-
OTBETCTBYIOIIEE MPUpAICHIE TOKa KOJeKTopa coctaiseT [ lx= 5,6 MA. KoaddurueHt nepenaun
TOKa 0a3bl COCTaBUT

Ay 56107 56107 s
A, (400-3000-10° 100107

By =

Ha pucynke 2.3 noka3zaHo onpeaeneHue BIX0IHOW MPOoBOAMMOCTH h2zs. Okoso paboueli Touku 3a1a-
eMcs IPUPAIEHHEM HaNpsHKeHUs! KOJUIEKTOP-IMHUTTED

1 Uk»=4 B. CooTBeTcTBYyOIIEE PUPAIIEHUE TOKa KOJUIeKTopa cocTaBisieT [ lk=1 MA ¥ BbIXOAHas
MIPOBOANMOCTh paBHA

Ay 1107

_ Cq=3
by = aps g = 025107 Cuse
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[Tapametp hi23 Mo xapakTeprucTukaMm 0OBIYHO HE ONPEIENIETCs, TaK KaK BXOJHbIE XapaKTepUCTUKU
111 pabovero pexuMa MpaKTUYECKH CIMBAIOTCS U ONpeesieHre TapaMeTpa JaéT oueHb OOJBIIYIO TO-
IPEUIHOCTb.
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Pucynok 2.3
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