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[TaBnoB 1.B.

®. OIIL.02 DnexTpoTexHuka u dneKTpoHuka [Tekcr]: MeTonuueckue ykazaHus
10 BBITTOJTHEHUIO MTPAKTUYECKUX U JTA0OPATOPHBIX pabOT 71t 00yJarOIIHXCS
O4YHOM ¥ 3a0uHOM opm 00yueHus crienuanbHocT 13.02.07 DnexrpocHabxeHue
(o otpacnsim)/ U.B.ITaBnoB Ynan-Y 13HCKUHN KOJUIEIK JKETE3HOJOPOKHOTO
tpancnopta Upl'YIIC. — Ynan-VY n3: Cexrop nH)OpMaImOHHOTO 00eCrieYeHHs
yuebHoro npouecca Y YKXKT Upl'VIIC, 2022. — 44 c.

Metoandeckre yKa3aHHs IO BBIITOJHEHUIO IPAKTHUECKUX U J1a00paTOPHBIX PadoT
Jucuuruinabl OI1.02 DneKTpoTeXHUKA U AIEKTPOHUKA COACPHKAT MOSICHUTEIbHYIO 3aIIUCKY,
4 mpakTHYeCKHX U 8 1abopaTOpHbIE PadOTHI C YKa3aHHEM TUAAKTUIECKUX Ieliei, TepeucHb
peKOMeHIyeMol y4eOHOH TUTepaTyphl, IEpeUeHb J1ab0pPaTOPHOTO 000PyI0BaHUSL, TOPSIIOK
BBIIIOJTHCHU S pa60T, KOHTPOJIBHBIC BOIIPOCHI

YK 621.38
bbK 32.85

PaccmoTpeno na 3acemanumu [IMK mportokon Ne 4 ot 20.04.2022 u
0JI00peHo Ha 3acelaHur METOIMYECKOrOo COBETa KOJUiemka MpOTOKoN NoS oT
20.04.2022



Conepxanue

[losicHuTenpHAs 3amucKa

3amanus s KOHTPOJIbHOM paboTsl Nel

3amaun K KOHTPOJIbHOU padoTsl Nel

Meroanueckue ykazaHus [0 BBIIIOJHEHUIO KOHTPOJIBHOM paboThl Nel
3amanus sl KOHTPOJIbHOM paboThl No2

3aaun K KOHTPOJIbHOM paOoThl Ne2

MeToauueckue yka3aHus 110 BBITIOJIHEHNIO KOHTPOIbHON paboThl N2
3agaHus U1 KOHTPOJIbHOM paboThl Ne3

3amaun K KOHTPOJIbHOU paboThl Ne3

Metoauueckue yka3aHus MO BBIIIOTHEHUIO KOHTPOJbHOU paboThl No3
[Ipunoxenus

Pexomennyemas yueOHast urepaTypa

23
32
33
45
57
58
78
89
90



[losicHuTEeNnbHAA 3alIMCKa

Meroauueckre yKazaHUs IO BBINOJIHEHUIO JOMAIIHUX KOHTPOIBHBIX
paboT pa3paboTaHbl B COOTBETCTBHH C paboyeil mporpamMmon y4eOHO
muctumuinael - OI1.02 DnekTpoTexHUMKAa W JJIEKTPOHMKA MMl CHEIHAIbHOCTH
13.02.07 DnektpocHabxeHue (MO OTpaciasiM) W TPeOOBAHUSAMHU K pe3ybTaTam
OCBOEHHMSI ITPOrpaMMbl TOJATOTOBKM crienuanuctoB cpeanero 3seHa OI'OC CIIO
o JaHHOM crnenuaibHOCTH (0a3oBasi MOArOTOBKAa). MeToauueckue YyKa3zaHus
MpeHa3HAYeHbI Il CTYACHTOB 1 U 2 KypcoB 3a04HOU (POpPMBI 00yUEHUSI.

JlomamiHsisi KOHTpoJibHasi paboTra — 93TO CaMOCTOsITeNIbHAas — padoTa
oOy4arolmuxcs, KOTOpasi BBIIIOJNHSETCS B  YCTAHOBJICHHOE BpeMs H B
YCTAaHOBJICHHOM OOBE€ME€ WHAUBUAYaIbHO 0€3 HENOCPEACTBEHHON MMOMOIIU
IPErno1aBaTelis.

CamocTosTenbHas paboTa 00y4aronuxcs MPOBOJUTCSA C LEJIbIO:

- (¢opmupoBaHusa kommeTeHIMi, npexycmorpenHbix DI'OC CIIO 1o
cnenuanbrocTr 13.02.07 DiaekTpocHadx)eHue (1o oTpacisam);

- CHCTEMAaTU3allMU M 3aKPEIUICHHUS MOJYyYEHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHHUH 00yJarOIInXCs;

- YIayOeHns U pacIupeHns TEOPETUICCKIX 3HAHUH;

- pa3BUTHUS TIO3HABATEIHHBIX CIIOCOOHOCTEH M aKTHBHOCTH OOYYaOIIUXCS:
TBOPYECKOM WHUIIAATHBHI, CaMOCTOSATEILHOCTH, OTBETCTBEHHOCTH,
OpraHU30BaHHOCTH;

- (QopMmHupoBaHUE CaMOCTOSTCILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K
CaMOpa3BUTHUIO, COBEPIIICHCTBOBAHUIO U CAMOOPTaHU3AIINY;

- Pa3BUTHIO UCCIIEAOBATEILCKUX YMEHUH.

YuebupiM mraHoM crenuanbHOcTH  13.02.07  DnextpocHabxkenue (1Mo
oTpaciisiM) (3aouHas opma o0ydeHus ) st gucruiuiabl OI1.02 DiekTpoTexHuKa
U DJEKTPOHMKAa NpeaycMOTpeHo 336 YacoB Ha CaMOCTOSTENbHYIO padoTy
oOyuaroruxcs. Pabouelt y4eOHONW TpOrpaMMoOl JAUCIMIUIMHBI  OMpPEAeTICHBI
cienytonue Buabl BCP: mpopaGoTka y4eOHOW JUTEpaTyphl, BBINOJTHEHHUE
WHUBUTyAJIbHBIX JIOMAITHUX KOHTPOJIBHBIX PadoT.

PaGoueii nporpaMmoi  y4eOHOW  JUCITUTUTHHBI MPEAYCMOTPEHO
BBITIOJITHGHHE TPEX KOHTPOJBHBIX paboT. K kaxkmoit KOHTpoibHOUW paboTe AaHbI
METOJMYECKHE YKa3aHUs C TpHUMepaMHu pelieHus MOJ00HBIX 3amad. Marepuain
JTUCITUTIIMHBI OCHOBBIBACTCS HA 3HAHUSAX, IOJYYCHHBIX Ha 3aHATHAX (U3HKH,
MaTteMaTuku. OCHOBHYIO YacCTh TEOPETHUECKOTO MaTepHralia CTYJACHThI — 3a0YHUKHU
U3Yy4aloT CaMOCTOATEIHHO MO PEKOMEHyeMOl y4eOHOM ThTepaType.

B pesynpraTe OCBOGHMSI AMCUMIUIMHBI OOYYalOUIMICS TOJIKEH yMETb:
4



- moAOUpaTh YCTPOWUCTBA AJIEKTPOHHOW TEXHHKH, HJIEKTPUUECKHE MPUOOPHI
U 000pYyIOBAaHUE C OINpPEAEICHHBIMU IapaMeTpaMH U XapaKTEPUCTUKAMU;

- TIPaBWIBHO OKCIUTyaTUPOBAaTh AJIEKTPOOOOPYIOBAaHUE U MEXaHHU3MBI
IepeIaun ABKEHUSI TEXHOJOTMYECKUX MAIlWH W aIlaparos;

- PacCUMTHIBaTh MAPAMETPhl ANEKTPUUECKUX, MArHUTHBIX LENEH;

- CHUMAaTh TIOKa3aHWs W  TOJIb30BAThCS  DIEKTPOU3MEPUTEIBLHBIMU
npudoOpamMu U NPUCTIOCOOJICHUSAMY;

- COOMpPATh 3JIEKTPUUECKUE CXEMBI;

- YUTaTh NPUHIMIHAIBHBIEC, DJIEKTPUYECKHE U MOHTAXXHBIE CXEMBI.

B pesynpTaTe OCBOEHMSI MUCHMIUIMHBI OOY4YarOIIMKCS JOJKEH 3HATh:

- KJIacCU(UKALMIO 3JEKTPOHHBIX MNPUOOPOB, HUX YCTPOMCTBO MU 0OJIACTh
PUMEHEHUS;

- METOJbl pacueTra U M3MEpPEHUs] OCHOBHBIX MMAPAMETPOB SJIEKTPUUYECKHUX,
MarHuTHBIX IICTICH;

- OCHOBHBIE 3aKOHBI 3JIEKTPOTEXHUKHU;

- OCHOBHbIE IMpaBWJIa JKCIUTyaTallud 3JEKTPOOOOPYAOBaHUS U METOJbI
WU3MEPEHHUS dJIEKTPUUECKUX BEINYNH;

- OCHOBBI TEOPHUM DJEKTPUUECKUX MAIINH; NPUHLUUI pPabOThl TUIIOBBIX
AIEKTPUYECKUX YCTPOMCTB;

- OCHOBBI (PU3MYECKHX IMPOLIECCOB B MPOBOAHHUKAX, MOIYNPOBOJHHUKAX H
TUAJIEKTPUKAX;

- IapaMeTpbl AEKTPUUYECKUX CXEM M EJIMHHULBI X U3MEPEHUS;

- NPUHLMNBI BBIOOpPA ANEKTPUYECKUMX M DBJEKTPOHHBIX YCTPOWCTB U
npuodOpPOB;

- NPUHUMIBI  JCUCTBUS, YCTPOIMCTBO, OCHOBHBIE XapaKTEPUCTUKH
AIIEKTPOTEXHUYECKUX M 3JIEKTPOHHBIX YCTPOICTB U IpUOOpOB,;

- CBOMCTBA NPOBOJHUKOB, IOJYIPOBOJHUKOB, 3IJIEKTPOU3OIALUOHHBIX,
MarHUTHBIX MaTEPHUAJIOB;

- crnocoObl MOJIy4E€HHUs, Tepefadyd M HCIOJIb30BAHUS DIIEKTPUUYECKOU
HHEPIrUu;

- XapaKTEPUCTUKNA U MAapaMeTphbl SJEKTPUUYECKUX U MATHUTHBIX MOJIEH.



3ananue 119 foMalIHell KOHTPOJIbHOM padoThl Ne 1
3ajgaHus Ha KOHTPOJIbHYIO paboTy Ne 1 coctaBnensl B 50 BapuanTax. Bapuanr,
MOJICKAIINN PEIIeHNUI0, OMpEeNEeIseTcss Mo JBYyM MocieAHUM Ludpam mudpa

CTyJIeHTa Tabyumip 1.

Tabmuua 1 -BapuaHTbl KOHTPOJIBLHON pabOTHI

e nocnen-| Homep | Homepa 3amau JBe nocien- |  Howmep Howmepa 3agau
Hue dpsl | Bapu HUe mudpsl | BapuaHTa
mudpa aHTa mmdpa
01| 51 1 1,11,21,31 26 76 26 6,18,30,32
02 | 52 2 2,12,22,32 27 77 27 7,19,21,33
03 | 53 3 3,13,23,33 28 78 28 8,20,22,34
04 | 54 4 4,14,24,34 29 79 29 9,11,23,35
05 ] 55 5 5,15,25,35 30 80 30 10,12,24,36
06 | 56 6 6,16,26,36 31 81 31 1,14,27,40
07 | 57 7 7,17,27,37 32 82 32 2,15,28,31
08 | 58 8 8,18,28,38 33 83 33 3,16,29,32
09 | 59 9 9,19,29,39 34 84 34 4,17,30,33
10 | 60 10 10,20,30,40 35 85 35 5,18,21,34
11 | 61 11 1,12,23,34 36 86 36 6,19,22,35
12 | 62 12 2,13,24,35 37 87 37 7,20,23,36
13 | 63 13 3,14,25,36 38 88 38 8,11,24,37
14 | 64 14 4,15,26,37 39 89 39 9,12,25,38
5 65 15 5,16,27,38 40 90 40 10,13,26,39
16 | 66 16 6,17,28,39 41 91 41 1,15,29,33
17 | 67 17 7,18,29,40 42 92 42 2,16,30,34
18 | 68 18 8,19,30,31 43 93 43 3,17,21,35
19 | 69 19 9,20,21,32 44 94 44 4,18,22,36
20 | 70 20 10,11,22,33 45 95 45 5,19,23,37




21| 71 21 1,13,25,37 46 96 46 6,20,24,38
22 | 12 22 2,14,26,38 47 97 47 7,11,25,39
23 | 73 23 3,15,27,39 48 98 48 8,12,26,40
24 | 74 24 4,16,28,40 49 99 49 9,13,27,31
25 | 75 25 5,17,29,31 50 00 50 10,14,28,32

3amavu K KOHTPOJIbHOI padore Ne 1

3agaua No 1
Ha pucynke 1 npuBenenHa cxema COe€IMHEHHS KOHAEHCATOpoB. HauepTuTh
cxemy. Ompenenuts OSKBUBAJECHTHYI0 €MKOCTh OaTaped KOHJIEHCATOPOB,
HaIpsOKEHUE W 3apsii KaXI0ro KOHIAEHCATOpa, a TAKKEe SHEPTHI0, HAKOIICHHYIO
Bcell Oarapeeit koHaeHcaTopos, eciu C; = 7,8 Mk®d, C, = 18 Mk®D, C3 = 20 MKD,

C, = 16 MKD, Cs = 14 MKD, U = 20 B.
. || €
: | |
C C, or
L =
. | [
|
Puc. 1
3amaya Ne 2
Ha pucynke 2 mpuBencHa cxema coeMHEeHUs1 KOHeHcaTopoB. Hauep-

TUTh cxeMmy. OmpeneauTs HSKBUBAJICHTHYIO €MKOCTh OaTrapen KOHJICH-
CaTOpOB, HAIPSDKEHUE W 3apsj KaKIOro KOHJEHCATOpa, a TakKe DHEPTHIO,
HAKOIUICHHYIO Bcel Oatapeeil koHueHcaTopoB, ecnu C; = 18 mx®d, C, = 20
MKD, C3 =15 Mx®d, C; = 80 Mx®D, Cs = 80 mxdD, U =25 B.

JE
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3amaua Ne3

Ha pucynke 3 mnpuBeneHa cxeMa COEIWHEHHS KOHJAEHcaTopoB. HadepTuth
cxemy. Ompenenuts OSKBUBAJCHTHYI0 €MKOCTh OaTaped KOHJIEHCATOPOB,
HaIpsOKEHUE U 3apsiji KaXJA0ro KOHIEHCATOpa, a TaKKEe PHEPTHi0, HAKOIICHHYIO
Bcelt Oatapeeit konaencaropos, eciiu C; = 13 mx®d, C, = 17 Mx®, C3 = 24 Mx®, C,4
=15 Mmx®, C5 =10 mxd, U =12 B.

3amauga Ne 4

Ha pucynke 4 npuBeneHa cxema COECIAMHEHMS KoHAeHcaTopoB. HauepTuTb
cxemy. OmnpeaenuTs HKBUBAJICHTHYI0 €MKOCTh OaTapeu KOHJIEHCAaTOpOB,
HaMpsDKEHUE W 3apsiji KaXJA0ro KOHJEHCATOpa, a TaKKe PHEPTUi0, HAKOIJICHHYIO
Bceil Oarapeeil koHaeHcaTopos, eciu C; = 14 mx®d, C;, = 15 Mx®, C3 = 6,4 MKD,
C4:6MK®, C5:9MK®, U=10B.

Puc.4



3amaya Ne §

Ha pucynke 5 mpuBezeHa cxema COeIMHEHUS KOHJAEHcatopoB. HauepTuthb
cxemy. Ompenenuts OSKBUBAJCHTHYI0 €MKOCTh OaTaped KOHJIEHCATOPOB,
HaIMpsHDKEHUE U 3apsiji KaXJA0ro KOHIEHCATOpa, a TaKKe SHEPTHi0, HAKOIICHHYIO
Bcel OaTtapeeil koHaeHcaTopoB, eciu C; = 7,8 MkD, C; = 18 Mx®, C3 = 20 Mk,
Cs =16 Mx®d, Cs = 14 Mmx®, U =20 B.

[E
|

U — €;

3agauya Ne 6

Ha pucynke 6 mnpuBeneHa cxeMa COCIMHEHHUS KOHAEHcaTopoB. HauepTuth
cxemy. OmnpeaenuT HKBUBAJICHTHYI0 €MKOCTh OaTapeu KOHJIEHCAaTOpOB,
HaIpsDKEHUE W 3apsij] KaXJ0oro KOHJEHCATOpa, a TaKkKe DHEPTrui0, HAKOIJICHHYIO
Bceil Oarapeeit koHaeHcaTopos, eciu C; = 14 mx®d, C, = 15 Mx®, C3 = 6,4 MKD,
C4:6MK®, C5:9MK®, U=10B.

I‘ | [<

U e
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3agaua Ne 7

Ha pucynke 7 mnpuBeneHa cxeMa COCIMHEHHUS KOHAEHcaTopoB. HauepTuThb
cxemy. OmnpenenuTh HSKBUBAJICHTHYIO €MKOCTh OaTaped KOHJICHCAaTOpOB,
HaIpsDKCHUE W 3apsijl KaXJA0ro KOHIEHCATOpa, a TakKe PHEPTUI0, HAKOIJICHHYIO
Bceil Oarapeeit konaeHcaTopos, eciu C; = 14 mx®d, C, = 15 Mx®, C3 = 6,4 MKD,
Cy =6 MkD, C5 =9 mx®d, U =10 B.

e

Puc.7

3agauya Ne 8
Ha pucynke 8 mnpuBeneHa cxeMa COCIMHEHHS KOHAEHcaTopoB. HauepTuth
cxemy. OmnpenenuTh HKBUBAJICHTHYID €MKOCTh OaTaped KOHJICHCATOpOB,
HaIpsDKEHUE U 3apsii KaXJA0ro KOHJEHCATOpa, a TaKKe DHEPTUi0, HAKOIJICHHYIO
Bceil Oarapeeit koHaeHcatoposn, eciu C; = 7,8 Mx®d, C, = 18 Mx®D, C3 = 20 MKD,
Cs =16 Mx®d, Cs = 14 mx®d, U =20 B.
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3agaua Ne 9

Ha pucynke 9 mnpuBeneHa cxeMa COCIUHEHHUS KOHAEHcaTopoB. HauepTuTh
cxemy. OmnpenenuTh HSKBUBAJICHTHYIO €MKOCTh OaTaped KOHJICHCAaTOpOB,
HaIpsDKCHUE W 3apsij] KaXJA0ro KOHIEHCATOpa, a TaKXKe DHEPTrUi0, HAKOIJICHHYIO
Bceil Oarapeeit konaeHcaTopos, eciu C; = 14 mx®d, C, = 15 Mx®, C3 = 6,4 MKD,
Cy =6 MkD, C5 =9 mx®d, U =10 B.

._{|“'
|
-

Puc.9

3amaua Ne 10
Ha pucynke 10 mpuBemeHa cxema coeqMHEHHUsS KOHJEHcaTopoB. HadepTuTh
cxemy. OmnpenenuTh HSKBUBAICHTHYID €MKOCTh OaTapeu KOHJICHCATOpOB,
HanpsHDKEHUE M 3aps]l KaXJI0To KOHAEHCATOpA, a TaKkKe ASHEPTUI0, HAKOIJICHHYIO

Bcell Oarapeeit konaeHcaTopos, eciau C; = 7,8 Mk®d, C, = 18 Mk®D, C3 = 20 MKD,
Cy = 16 MKD, Cs = 14 MKD, U = 20 B.

U —l—
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3agaua 11
Jnis  cxembl, W300pakKCHHOH Ha pucyHKe 11, ompeneianTh 3KBHUBAJICHTHOE
COIIPOTHBIICHUE, TOK U MaJICHUE HAMPSDKEHUS Ha KaXIoM pesuctope. Onpenenurthb
HalpsDKEHHUE Ha 3aKUMax LIEMU ¥ MOLIHOCTb, IOTpedisieMylo 1iensto, eciau Ry = 10
OM,R, =6 O0OM,R3=11,50M, R4 =50M, Rs =4 OM, Rg =2 Om, R; =4 Om, U, =
10 B. HaueptuTh CXEMy ¥ IPOCTABUTH TOKH.

R,

3anava 12
Jis cxembl, M300paKEHHON Ha pPHUCYHKE |2, ompeaenuTh SKBUBAJICHTHOE
COIIPOTUBJICHUE, TOK M TAJCHHWE HAIPSHKEHUS Ha KaXIOM PE3HUCTOpE.
OnpenenuTh HaNpsOKEHWE HA 3aXUMax LENH W MOIIHOCTh, HOTPEOIsIeMYyIo
nensto, ecai R =10 0M, R, =1 OM, R=80OM, Ry, =8 OM, Rs =50Mm, Rg =4

Om, R; = 6 Om, Ug ,__T__[: . . = 8 B. HauepTtuts

CXEMY U IMPOCTABUTH TOKH.
R,

I

T R, R,

R,

R,

Puc.12
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3amaua 13
Jist cxeMbl, 1300paxeHHOM Ha pucyHke 13, onpeneauTsh SKBUBAIICHTHOE
COMPOTHUBJICHUE, TOK U MaJICHUE HANIPSDKEHUS Ha KaXI0M pe3uctope. OnpenenuThb
HaIpsHKEHUE Ha 3aKUMax IeTH U MOITHOCTh, TOTPeOIsieMyIo TeTbio, eciii R. = 3
OM, R, =2,60M,R3=2,50M, R;,=1,50M, Rs=4 Om, Rg =6 OM, R7; =5 Om,
I; =4 A. Haueptuth . CXeMy H MPOCTABUTH TOKH.

e BN

1

3agava 14
Jnia cxembl, H300pa)k€HHOM Ha pHUCyHKe 14, ompenenuTh 3KBUBAJIEHTHOE
COIPOTHBIIEHUE, TOK U MaJ€HUE HANPSDKEHUS Ha KaXAoM pesucrope. Onpenenursb
HaIpsHKEHUE Ha 3aKUMax I€NU U MOIIHOCTb, MOTPEONIIeMyI0 Lienblo, eciu R. =
4,545 Om, R=2 Om, R3 =4 Om, Ry =22 OM, R5 =5 Om, Rg = 10 Om, R7 =20 Owm,
Is =4 A. HauepTuth cxemMy U MPOCTaBUTH TOKHU.

R,

13



3amaua 15
Jlns cxeMbl, u300pak€eHHOM Ha puUCyHKe 15, ompenenuTh 3KBUBAJIECHTHOE
COTNPOTUBRJICHUE, TOK U MAJIEHUE HAIPSHKCHHUS Ha KoM pesuctope. OnpenenuThb
HaIpsHKCHUE Ha 3a)KMMax IIeTH U MOITHOCTh, TOTpebsieMyto 1ienbto, ecnu Ry = 4
OM, R, =50M, R3=100M, R4 =12 0M, Rs =5 0OM, Rg=6 Om, R; =6 OMm, U3 =
20 B. Haueptuth cxeMy ¥ IPOCTaBUTH TOKH.

1
I

R, R,

o T—

Puc.15

3amaya 16
Jlnsg cxembl, W300paX€HHOW Ha pPHUCYHKE 16, ompenenuTh SKBHUBAJICHTHOE
COMPOTHUBJIEHUE, TOK U MaJICHUE HAMPSIKEHUS Ha KaXJIoM pesucrope. OnpeaenuThb
HaIpsDKEHUE Ha 3aKMMax IeMd U MOITHOCTh, MOTPEOIIsieMyIo 1eMbo, eciii Ry =
1,250M, R, =150M, Rz3=30M, R4, =2 OM, Rs =12 OM, Rg =8 Om, R =4 Owm,
U; = 10 B. Haueptuth cxemy U MpOCTaBUTH TOKHU.

- |
1 I
R
R, T i
R,
R,
T i
Puc.16
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3amgaua 17
s cxembl, M300pakKeHHON Ha pucyHke |7, ompenenuTbh SKBHUBAJICHTHOE
CONPOTUBJICHHE, TOK W TMaJcHHEe HaNpsHKeHUs Ha KaXIOM PE3HUCTOpE.
OnpenenuTh HaNpsHKEHWE HA 3aXUMax LEMH W MOIIHOCTb, IMOTPEOIsIeMyIo
nensro, eciit Ry =10 OM, R, =1 OM, R=8OM, R, =8 Om, Rs =5 Om, Rg = 4
Owm, R; =6 Om, Ug = 8 B. HauepTuth cxemy u IpOCTaBUTh TOKH.

T R, R,

Puc.17

3agauva 18
Jist cxeMmbl, HM300paXeHHOW Ha PHCYHKE 18, ompenenuTh 3KBHBAJIEHTHOE
COIPOTHUBJIEHUE, TOK U MAJICHUE HANPSKEHUS HA KaXJIOM pezucrope. OnpenennTsb
HaNpsDKEHUE Ha 3aKMMax LeNd U MOUIHOCTh, MOTpedsieMylo Lenbto, eciu Ry =
1,250M, R, =150M, Rz3=30M, R4, =2 OM, Rs =12 OM, Rg =8 Om, R =4 Owm,
U; = 10 B. HauepTuth cxemy u MpOCTaBUTH TOKHU.

15



3amaua 19
Jnst cxembl, M300pa)KeHHOM Ha pUCyHKE 19, omnpeaenuts 3KBUBAJICHTHOE
COMPOTHUBJICHUE, TOK U TMaJICHUE HAMPSIKEHUS HA KaxaAoM pe3uctope. OnpeaenuTsb
HalpsDKEHUE Ha 3aKUMax LEeMU U MOIHOCTb, HOTpedisieMyto 1iensto, eciau Ry = 10
OM,R, =6 O0OM,R3=11,50M, R4 =50M, Rs =4 OM, Rg =2 Om, R; =4 Om, U, =
10 B. HaueptuTh CXeMy ¥ IPOCTABUTH TOKH.

R,

3amaya 20
Jis cxembl, M300paKEHHON Ha pPHUCYHKE |2, ompeaenuTh SKBUBAJICHTHOE
COIIPOTUBJICHUE, TOK M TAJCHHWE HAUPSHKEHUS Ha KaXIOM PE3UCTOpE.

OnpenenuTh HaNPsSHKCHUE HA 3aKMMaxX IIEIH M MOIIMHOCTh, IOTPEOJIIEMYIO
nenpo, ecam Ry = A A 10 Om, R, =1 Om, R
—80m R =80m, 1 — Rs =5 Om, Rs = 4
OmMm, R; = 6 OMm, Ug R, = 8 B. HauepTtuts
CXEMY U MPOCTABUTH T R R TOKH.

R

R,

Puc.20
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3apaua 21

Jns uenu, W300paKeHHOW Ha pucyHKe 21 cOCTaBUTh ypaBHEHUS IS
OTIpEJICIICHNS] TOKOB ITyTEM HETMOCPEACTBEHHOTO MPUMEHEHMsI 3aK0HOB Kupxroda.
[IpocTaBuTh HampaBlIC€HUE TOKOB B BETBAX. PelIaTe CUCTEMY YypaBHEHHN HeE
cineayer. OnpenenuTbh TOKA B BETBSIX METOJIOM KOHTYPHBIX TOKOB. [IpaBHIbHOCTH
pacuera MPOBEPUTH C IMOMOILIBKD METOJIA Y3JO0BOTO HampspkeHUs. OnpeneivThb
pEeXKUMBI pabOThI AKTUBHBIX 3JIEMEHTOB U COCTAaBUThH OajlaHC MOIIHOCTH, ecIu E; =
90B, E , = 160B, R; =20,4 Om, R, = 24,7 Om, R3 =4 Om, Ry =3 Om, Rs =2 Om,
R()l = 0,6 OM, R02 = 0,3 Om.

Puc. 21

3amaua 22

Jnst uenu, u300pakeHHOW Ha pUCYHKE 22 COCTaBUTh YpaBHEHUS IS
OTpeIeSICHUs] TOKOB IyTEM HEMOCPEACTBEHHOTO MpUMEHEeHus 3akoHOB Kupxroda.
[IpocTtaBuTh HampaBIE€HHE TOKOB B BETBIX. PemiaTe cucremMy ypaBHEHUW HE
cnenyet. OnpenenuTb TOKM B BETBIX METOJIOM KOHTYPHBIX TOKOB. [IpaBHIBHOCTB
pacdeTa MPOBEPUTH C MOMOIILIO METOAA Y3JIOBOTO HampsipkeHus. OnpenaeiauTb
PEXKUMBI pabOTHl AKTUBHBIX JIEMEHTOB M COCTaBUTH OallaHC MOIIHOCTH, eciu E; =
60B, £ =200B, R; =12 Om, R, =4 Om, R3 = 6,9 Om, R, = 8,9 Om, Rs = 7,8 Om,
R()l = 0,2 OM, R02 = 0,2 Om.

by

3.9
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Puc.22

3agaua 23

Jnst uenu, u300pakeHHOM Ha pUCYHKE 23 COCTaBUTh YpaBHEHUS IS
OTIpEJICIICHHS] TOKOB ITyTEM HETIOCPEACTBEHHOTO MPUMEHEHUs 3aK0oHOB Kupxroda.
[IpocTtaBuTh HampaBiIE€HHE TOKOB B BETBIX. Pemiate cuCTeMy ypaBHEHUW HE
cieayer. OnpeneanuTh TOKM B BETBSIX METOJOM KOHTYPHBIX TOKOB. [IpaBuiIbHOCTH
pacuera MpPOBEPUTH C MOMOILIBKD METOAA Y3J0BOTO HampshkeHus. Onpenenutb
PEXKUMBI pabOThl aKTUBHBIX AJIEMEHTOB M COCTABUTh 0ajlaHC MOIIIHOCTH, €ciu Ey =
130B, E=110B, Rj=20,9 Om, R, = 18,5 OM, R=23 OM, Ry, =7 Om, R5 = 5 Owm,
Ro1 = 0,1 Om, R*=0,2 Om.

% QD [
Il

"Puc. 23

3agaua 24

Jnst uenu, u300paXeHHOM Ha pUCYHKE 24 COCTaBUTh YpaBHEHUS I
OIpEENICHHsS] TOKOB ITyTEM HEMOCPEACTBEHHOTO MPUMEHEHHUs 3aKkoHOB Kupxroda.
IIpocTaBuTh HampaBJI€HHWE TOKOB B BETBSX. PemaTh CHCTEMYy ypaBHCHUU HE
cienyeT. OnpenennTs TOKM B BETBAX METOJOM KOHTYPHBIX TOKOB. [IpaBriIbHOCTB
pacdyeTa IPOBEPUTH C MOMOLIBIO METOJA Y3JIOBOTO HampsbkeHus. OnpenenuThb
pPEeXUMBI padOThl aKTUBHBIX AJIEMEHTOB M COCTABUTh 0ajaHC MOIIHOCTH, €clu Ey =
80B, E=170B, Ri=80M, R, =6 Om, R =17,8 OM, R4, = 10 OM, R5 = 12 Om,
Ro1=1 OM, Ry, = 0,2 Om.

E, R,
E,R:

R




3apaua 25

Jnsa uenu, u300paKEHHOM Ha pPHUCYHKE 25 COCTaBUTh YpaBHEHHS Ui
OIIpe/IeNICHUs] TOKOB ITyTEM HENOCPEICTBEHHOTO IpUMEHEHUs 3aKk0oHOB Kupxroda.
IIpocTaBuTh HaIpaBICHWE TOKOB B BETBAX. Pellarb CuUcTeMy ypaBHEHUU HE
cienyeT. OnpenennuTs TOKM B BETBAX METOJOM KOHTYPHBIX TOKOB. [IpaBriibHOCTB
pacyera NpOBEPUTh C MOMOUIBI0 METOJA Y3JIOBOrO HampskeHus. OnpenenuThb
PEXKUMBI padOThI AKTUBHBIX 3JIEMEHTOB U COCTaBUTH OajaHC MOIIHOCTH, ecliu £y =
70B, E, =200B, R; = 18,5 Om, R, = 10 Om, R =24,8 Om, R4 = 6 Om, Rs = 12 Owm,
R01 = 0,5 OM, R02 = 0,2 Owm.

-

Puc. 25

3agaua 26

Jnst uenu, wu300pakeHHOW Ha puUCyHKE 26 COCTaBUTh YpaBHEHUS IS
OTIpEeJICICHHS] TOKOB ITyTEeM HETMOCPEACTBEHHOTO MpUMEHEeHHs 3aKk0HOB Kupxroda.
IIpocTaBuTh HampaBJI€HHWE TOKOB B BETBSAX. PemaTh CHCTEMy YpaBHEHUU HE
cinenyer. OnpenennuTh TOKM B BETBSIX METOJOM KOHTYPHBIX TOKOB. [IpaBuUiIbHOCTD
pacdeTa MPOBEPUTH C MOMOIILIO METOAA Y3JIOBOrO HampsbkeHus. OnpenenuTb
pPEeXUMBI padOThl aKTUBHBIX 3JIEMEHTOB M COCTaBUTh OaJlaHC MOIIHOCTH, €clu E; =
100B, E=160B, R, =8 Om, R=4 OM, R3=16,7 Om, R4 =6 Om, R. =5,9 Om, R,.
=0,30M, R=0,1 Om.

E.R, l
E,R,

Piic. 26
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3agaua 27

Jnsa nenu, u300paKEHHOM Ha pHUCYHKE 27 COCTaBUTh YpaBHEHHS Ui
OTIpe/IeNICHUs] TOKOB MyTeM HETOCPEICTBEHHOTO MPUMEHEHUs 3akoHoB Kupxroda.
[IpocTtaBuTh HampaBiICHHE TOKOB B BETBIX. Pemiate CUCTEMY YpaBHEHUN HE
cinenyer. OnpenennuTh TOKM B BETBSIX METOJOM KOHTYPHBIX TOKOB. [IpaBuiIbHOCTB
pacuera MpPOBEPUTH C MOMOILIBKD METOAA Y3J0BOTO HampsikeHus. OnpenenuTsb
PEXKUMBI pabOThl aKTUBHBIX AJIEMEHTOB M COCTaBUTh 0allaHC MOIIHOCTH, €Ciu Ey =
110B, E=150B, Ry =12 Om, R=7,7 Om, R3 =21,9 Om, R4 = 6 OM, Rs = 10 Om,
R01 = 0,3 OM, R02 = 0,1 Owm.

E,R

g

Puc. 27

3agaua 28

Jnst uenu, u300pakeHHOW Ha pUCYHKE 28 COCTaBUTh YpaBHEHUS IS
OmpeiesIeHHUs] TOKOB IyTEM HEMOCPEACTBEHHOr0 MpUMEHeHUs 3akoHOB Kupxroda.
[IpocTtaBuTh HampaBJICHHE TOKOB B BETBIX. PemiaTte CUCTEMY YpaBHEHUN HE
cnenyet. OnpenenuTb TOKM B BETBIX METOJIOM KOHTYPHBIX TOKOB. [IpaBHIBHOCTB
pacuera OpOBEPUTH C MOMOILIBID METOAA Y3J0BOTO HampsikeHus. OnpenenuTb
PEXKUMBI pabOTHl AKTUBHBIX JIEMEHTOB M COCTaBUTH OallaHC MOIIHOCTH, eciu E; =
240B, E, =210B, R; =24,8 Om, R; = 19,9 Om, R3 =7 Om, R4, = 6 OM, Rs = 3 Owm,
R()l = 0,2 OM, R02 = 0,1 Om.
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Puc, 28

3agaua 29

Jlist ey, u300pakeHHOM Ha pUCYHKE 29 COCTaBUTh YPAaBHEHUS IS
OTIpeJICIICHNS TOKOB ITyTEM HETIOCPEICTBEHHOTO MPUMEHEHHsI 3aKoHOB Kupxroda.
[IpocTaBuTh HalpaBieHUE TOKOB B BETBSX. PemaTe cucteMy ypaBHEHU HE
cinenyet. OnpenenuTs TOKU B BETBSIX METOJOM KOHTYPHBIX TOKOB. [I[paBUIIBHOCTB
pacuera NpoBEPUTH C MOMOIIBIO METO/IA Y3JI0BOTO HanpsixeHus. OnpenenuThb
pEKUMBI pabOThI aKTUBHBIX 3JIEMEHTOB M COCTABUTH OaJlaHC MOLIHOCTH, eclu £y =
120B, E, =100 B, R; =20,4 OM, R, =3,5 OM, R3 = 18,3 Om, R4 =3,5 Om, Rs = 12
OM, R()l = 0,1 OM, R02 = 0,2 Owm.

R R
E,R, E,
R R
Puc. 29
3amgaua 30

Hnsa menn, u300pakeHHOM HA pUCYHKE 28 COCTaBUTh YpaBHEHHS JUIs
OIpeJeNIeHHs] TOKOB MyTEM HEMOCPEICTBEHHOI0 MpUMEHEHUs 3aKoHOB Kupxroda.
[IpocTtaBuTh HampaBlIE€HHE TOKOB B BETBSAX. Pemarh cuUCTEMy ypaBHEHHU HE
cienyeT. OnpenenuTb TOKA B BETBSIX METOJIOM KOHTYPHBIX TOKOB. [IpaBHIIBHOCTB
pacdyera IpPOBEPUTH C IMOMOILBIO METOAA Y3J0BOr0 HampspkeHus. OnpenenuThb
PEXXHUMBI pabOThI AKTUBHBIX AJIEMEHTOB M COCTABUTh OalaHC MOIIHOCTH, eciu E; =
160B, E , =90B, R. =29,7 Om, R, =9,7 OM, R3 =16 OM, R4 =5 Om, Rs = 14 Om,
Ro1 = 0,3 Om, R*=0,3 Om.
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MarsuTonpoBo dJAEKTPOMArHUTAa W3TOTOBJICH M3 JJICKTPOTEXHUYECKON CTaln
(pucynok 31). CocrouT u3 cepieuHuka JMHOW L, sikops nnuHoM L, m AByx
BO3IYIIHBIX 3a30p0B Lg; m Lgp. IllupuwHa ydacTKOB Mar- HUTOMPOBOAA paBHA
COOTBETCTBCHHO a; M ap, ToimuHa D. Uucio BUTKOB OOMOTKH paBHO W, CHja
npuTsokeHus skops F. OnpenenuTs cuily TOKa B KaTylmIKe M YCTAaHOBUTH
3aBUCHUMOCTh CHJIBI TOKA B KaTyIIKe, HEOOXOIMMOIO ISl CO3JIaHMs 3aJaHHOMN
MOABEMHON CHJIBI AJIEKTPOMAarHuTa OT BEJIWYWHBI BO3AYIIHOTO 3a30pa. JlaHHBIC

E,

3agauu 31 - 40

JUTSI CBOETO BapHaHTA B3ATh U3 TaOIHUIIHI 2.

22
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Puc. 31
Tabmumna 2
Homep UL
3apaun IEJ|14 Xa cm ai, em| @2 CM 8, CM o1 02| W F H
3anaua 31 150 40 4 3 5 1 180 2000
3angaua 32 210 50 5 4 1 200
4 3000
3anaua 33 120 30 3 2 5 15 190 2700




3anaya 34 140 60 4 3 4 1,5 210 2600
3amaua 35 150 50 3 2 5 2 220 2500
3amaya 36 140 30 5 4 4 2 200 2400
3amaua 37 130 50 4 3 5 1 160 2300
3amaya 38 170 30 3 2 4 1 170 2200
3anaua 39 180 40 5 4 5 15 180 2100
3amaya 40 200 25 4 3 4 2 190 2000

MeToauyeckue yKazaHus 10 BbINOJTHEHNIO KOHTPOJIbHOI padoThl Ne 1

3agaum 1—10

st Toro 4TOOBI TPUCTYMUTHh K perieHuto 3agad 1—10 HyXHO H3Yy4HTh
yueOHuk [1], rmaBy 1 u 3.

Konnencarop npeacrasisier co00i yCTPOMCTBO, COCTOSIIIEE U3 ABYX ILJIACTUH
pa3CIICHHBIX  CJIOEM  JUAPJEKTpUKa. B 3aBUCMMOCTH  OT  JUAJIEKTPUKA
KOHJICHCATOpbl OBIBAIOT OyMa)XHBIMU, BO3IYIIHBIMH, 3JICKTPOIUTUUYECKUMU,
CIIOJAHBIMU W T.J0. [l0o KOHCTPYKIIMM KOHJEHCATOPhl OBIBAIOT IIJIOCKUMH,
UUAJTMHIPUYECKUMU U T.1. OCHOBHON XapaKTEPUCTUKOW KOHIEHCATOpa SIBISETCS
anekTpudeckas eMkocts C, Tabnuia 3.

DJIEKTpUYECKasi €EMKOCTh KOHIEHCATOpa paBHAa OTHOUIECHUIO 3apsja OAHOU W3
MJIACTHUH KOHJICHCATOPA K MPUJIOKEHHOMY HANPSKEHUIO.

c=Q/U
AJIEKTpUYECKasi eMKOCTh u3mepsercs B @apanax [D]

OCHOBHbI€ COOTHOIICHHUA MMAPaMETPOB SHCKTPOCTaTI/I‘leCKOﬁ nenu:

[Ipu mocnenoBaTeabHOM COEAMHEHUH [Tpu napannensHOM COeIUHEHUH

KOHACHCATOPOB KOHIACHCATOPOB

23



Q=C xU; Q=CxU;

Q=Q1=Q2 =Qs Q=Q:1+Q; +Qs
U=U; +U, +U; U=U; =U, =U;
1-1,1,1 C=C +C +Cs
C C1 C2 (3

Cp = Cl X C2 - (mus aByx

Cl1+ C2  konnencatopog)

[Tpu pemieHny AaHHBIX 337a4 HEOOXOJMMO MPUMEHUTh METOJ «CBEPTHIBAHMS
ernu, T. €. 3aMEHATh TPYIIy IIOCIeI0BaTeIbHO (WM TapaliebHO)
COCIMHEHHBIX KOHJICHCATOPOB OJIHUM KOHJICHCATOPOM, HMEIOIINM
SKBUBAJICHTHYIO €MKOCTb, BCAKUI Pa3 BbIYEPUHUBAs 3aHOBO YIIPOIIECHHYIO CXEMY.
B utore Bama cxema Oynetr «CBepHYTa» /10 OJHOTO KOHJEHCATOPa, UMEIOIIETO
eMKOCTb Cryp .

MMpumep Ne 1.

[lens MOCTOSHHOTO TOKa, COCTOSIIIAsi M3 HECKOJbKUX KOHJIEHCATOPOB
C, =9 Mx®; C;, =10 Mx®D; C; = 2,5 Mk®D; Cy = Cs = 32 MkD; Cs = 3 MKD,
BKJIFOUEHHBIX CMEIIAaHHO, TpucoeanHeHa K uctounuky nutanus U = 180 B (puc.
1.1). MeTo10M «CBEPTHIBAHKS IIEMIM» OMPEICTUTh IKBUBAJICHTHYIO EMKOCTh OaTaper
KOH/JIEHCATOPOB.

peleHue:

Konpaeucaropet C; u C3 coenuMHEHBI TOCIEA0BaTENbHO (cM. puc. 1.1),
ux 00111ast EeMKOCTb OTpeiessieTcs o popmyie:

c, 11,1
G I C23 C2 C3

I TaKKe JIJIS ABYX MOCJIEIOBATEIHHO

—_e) — OCIMHEHHBIX KOHJICHCATOPOB CIIpa-
Ba popmya:
c. —_— cC —_—cC

| | C23 = (C2 X Cg)/(Cg + Cg) =2 Mk®

7 l
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Konpencatopst C4 u Cs, COEAMHEHBI MOCIENOBATENbHO HX OOIIast
4 5
€MKOCTb ompesienseTcs mo Gopmyie:
Cus= (C4 X C5) /( Cyt+ C5) =16 Mmx®D
Konnencatoper Cy3 u Cys, coeluHEeHbl napaiienbHo (puc. 1.2), ux
o0I11as1 EMKOCTb OIpeiessieTcs 1Mo popMmylie:
Co= (¢ +(C=2+ 16 = 18 MxD.
Konnencatopsl Cj, Co5 1 Cg coeMHEHBl TOCIEA0BATEILHO UX 00IIast
E€MKOCTh OIpeeseTcs mo (hopmyie:

1/C9KB = 1/C1 + 1/C2_5 + I/Ce =2 MKk®

C

1

I
&
I

25
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1.3apsa 6aTaper KOHAECHCATOPOB OMpeeIisieM 1Mo GpopmyIie:

Q=CxU=2x10-6 x 180 =360 x 1076 Ku.
OtBer: Coxp = 2 Mk®; Q=360 x 106 K.

3agaun 11—20. B nmanHbBIX 3amagax HEOOXOIMMO pPACCUUTATh MPOCTYIO
DIEKTPUYECKYI0 LEMb CO CMEIIAHHBIM COECIMHEHWUEM PpE3UCTOPOB, I 3TOrO
HEOOXOMMO TPEABAPUTENIBHO M3YYUTh TEOPETUUECKU MaTepuan Mo TeMme
DONEeKTPUYECKU TOK, CONPOTHBJIEHUE, TMPOBOJUMOCTh M TEME Pacuer
IEKTPUYECKUX LENEN MMOCTOSHHOIO TOKA.
OCHOBHOM  XapaKTEpUCTUKOW  PE3UCTOpPA  SABIIETCA  AIEKTPUUYECKOE
cornportuBieHne R. 3a eauHMIly 3JIEKTPUYECKOTO CONMPOTUBJICHUSI MPUHAT OM.
bosee KpyIHbIe € TMHULIBI DJIEKTPUYECKOTO CONPOTUBIICHHUS:

OCHOBHBIE COOTHOINCHHUA IMMAPaAMETPOB 3JIeKTpI/I‘IeCKOﬁ Henu:
HpH IIOCJICA0BATCIbHOM COCAMHCHUN HpI/I ImapauICJIbHOM COCIMHCHUN
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u u
=R =R

I=lhi=L=I; =L+ 1L+ 1;
U=U; +U, +U; U=U; =U, =U;
R=R; +R; +R3 1-1,1,1

R R1 R2 R3

Ry, = R1 X R2  (mns nByx
R1+ R2 pesucropos)

[Ipn pemieHun AaHHBIX 3a/a4 HEOOXOAUMO MPUMEHHUTh METOJ «CBEPTHIBAHHS
Heny, T. €. 3aMEHATh TIpyHly [OCIAeAOBaTeNIbHO (WM MHapajijIesibHO)
COEMHEHHBIX PE3UCTOPOB OJHUM PE3UCTOPOM, HMEIOIIUM 3SKBUBAJIEHTHOE
COIIPOTHUBIICHUE, BCSIKUM pa3 BhIUEPUMBAsl 3aHOBO YIPOLICHHYIO cxemy. B utore
Bama cxema Oyner «cBepHyTa» [0 OJHOTO PE3UCTOPa, HMEIOIIEro
CONPOTUBIICHUE Ryp.

IMpumep Ne 2.
Llerb MOCTOSTHHOTO TOKA, COCTOSIIAS U3 HECKOJBKUX PE3UCTOPOB
Ri=200M, R, =17 OMm, R3 =4 Om, R;=12 OM, BKJIIOYEHHBIX CMCIIAHHO,

npucoeAnHeHa K UCTOoYHNKy nutanus U = 240 B
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1.

MeToa0M «CBEpPTHIBAHUS LIETHY» OMPEAEITUTH SKBUBAIICHTHOE COTIPOTUBIICHHE IICTIH,
OOIIMIi TOK LIENH.

pelleHue:
Pezuctopel R3 u R, , coequnens! napamienbHo (cM. puc. 2.1), ux obmiee
COTIPOTHBJICHHE OTIPeeNseTCs o hopmyIe:

1/R3, = 1/R3 + 1/R, = 1/4 + 1/12 = 3 Om

R
—L
R R,
fa¥’ Ia¥
R2
—L |

1. Pegu@ropsl R, u Ra ,coemuHeHsl mocienoBareiabHO (puc. 2.2), Ux
o01ee CONpOTUBIIEHHE ONPEAETSAETCS 0 (POpMyJIe:
2. R2_4 = R2 + R34 =17+ 3=200wm.
2-4 2 34

3.Pesucropsl R; u R34 , coerHeHbI napajuieabHo,

RSKB - Rl X R34/R1 + R34 =10 Om

2.I1o 3axony Oma J1s 11eTu, OOIIHi TOK 1eTH (TOK MICTOYHMKA) PaBEH:

| = U/RgKB:240/10:24 A

OtBeT: Royxg = 100M, | =24 A.

oKB

3agaun 21—40. B panHBIX 3a7auax HEOOXOJUMO PACCUHUTATh CIOXKHYIO
AIEKTPUYECKYIO IIeMb, T. €. IIeMb, JJEMEHTBhI KOTOPOW 00pa3yloT 3aMKHYTHIC
KOHTYpBI. B cocTaB Takux KOHTYPOB, KpOME COMPOTHUBIICHUH, MOTYT BXOJUTh U
nctounuku DJ1C.

JInst  pemeHuss JaHHBIX  3a7ad  HEOOXOJMMO  MPEABAPUTENHLHO  HM3YYUTh
TEOPETUYECKUN MaTepraj o Teme PacyeT aeKTpUYeCKuX Lenerd moCTOSTHHOTO TOKa,
3HaTh 3aKOHBI Kupxroda.
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1 3axon Kupxroda 2 3akoH Kupxroda

Anrebpanueckas cyMMa TOKOB B y3J1€ B m1060M 3aMKHYTOM KOHTYpE
PaBHSETCS HYJIO anreopanveckas cymma JJ[C paBHa
>1=0 anredpanveckoi CyMMe naIeHui

HaprDKeHI/Iﬁ Ha COIIPOTHUBJICHUSAX,

BXOJISLIUX B3TOT KOHTYP
E=2IR

CyliecTBYIOT HECKOJIBKO METO/IOB pacyera CIOXKHbIX Lenel. PaccmoTpuM nBa us3
HUX:

1) METO/J] Y3JIOBBIX M KOHTYPHBIX YPaBHEHMUIA;
2) METOJI y3JI0BOTO HANPSKEHUS.
MeToa y3/710BbIX H KOHTYPHBIX YPABHEHUM

MeToa y370BBIX W KOHTYPHBIX YpaBHEHHWH OCHOBAaH HAa COCTaBJICHWH TIO
U3BECTHBIM JaHHBIM (E, R) ypaBHeHu#, ucrnonb3ys 1 u 2 3akonsl Kupxroda.
Tak Kak B KaXJ0W BETBU CXEMbI ITPOTEKAET CBOM TOK, TO YHCJIO HEM3BECTHBIX
TOKOB, a CJICIOBATEILHO W COCTABIISIEMBIX YPAaBHCHHM pPAaBHACTCS YHCITY
BETBEH CXEM.

I[aHHBIM MCTOAOM MOJKHO PACCUUTATDH J'HO6yIO CJIIOKHYIO ICIIb, HCAO- CTATKOM
MCTOIA ABJIACTCA 'POMO3AKOCTD BBIUHCIICHUH.

[Topsinok pacuera:

1. OnpenenuTb KOJIMYECTBO YpaBHEHUH, KOTOpble HEOOXOJIUMO CO- CTaBUTh,
OHO PABHO YUCITY HEU3BECTHBIX TOKOB (BETBEI ) B CXEME.

2. [Ipon3BOIbHO BHIOpaTh MOJIOKUTEIbHBIE HANPABICHHUS TOKOB B BETBSIX U
0003HAUYUTh UX HA CXEME.

3. BbIOpaTh HanpaBiieHus1 00X0/1a KOHTYPOB /JIsl COCTaBJICHUS YpaB- HEHUH 110
BTOpoMy 3akoHy Kupxroda (ymoOHee OJMHAKOBBIMH [UIsl BCEX KOHTYPOB,
HaIpuUMep, IO YaCOBOM CTPEIIKE).

4. CocTaBUTh ypaBHeHUs 10 nepBoMy 3akoHa Kupxrogda. Yucno ypaBHeHMit
1-ro 3akona Kupxroda Ha equHUIly MEHBIIIE YHCIIa Y3JI0BBIX TOUEK B CXEME.

5. OcTanbHOE YHUCIIO YpPaBHEHUH COCTABUTh MO BTOpoMy 3akoHy Kupxroda.

‘Ecnn HampaBnenue o6xona KOHTypa coBrnagaer ¢ HampasieHusmu OJC u

TOKOB Ha OTJIEJIBbHBIX y4acTKax KOHTypa, To 3T D/1C nnagenus Hanpspkenus 1 x R
BXOJIAT B YPaBHEHUS CO 3HAKOM «1.

*Ecnu HanpaBnenue 00xo0/1a KOHTypa HE COBMAAaeT ¢ HanpasiieHu- ssmu JJ1C
Y TOKOB Ha OT/EJIbHBIX y4aCTKaX KOHTYpa, To 3T D/IC u majie- HUs HaNpsyKEHUsI

1 X R BXOJST B ypAaBHEHUS CO 3HAKOM «—.
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1. Pemras cucremy ypaBHEHU!, HAUTH BEIUYMHY TOKOB.

*Eciin OKaXkeTcsl, 4TO B PE3YJIbTATE PEIICHNs] YPABHEHUI HEKOTOPhIE U3 TOKOB
NOJIYYWJINCh OTPULIATEIBHBIMM, TO 3TO 3HAYUT, YTO HAIPABIIE- HUE 3TUX TOKOB
OBLJIO BEIOpAHO HEMPABUJIBHO.

*Heo6x0a1M0 N3MEHUTH 3TU HAIPaBJICHUS HA CXEME.

6.IIpoBepKy MpaBMIBHOCTH PEIICHUS MOKHO MPOBECTU IyTEM IMOJICTaHOBKU
3HAQYEHUN TOKOB B OJJHO U3 COCTABJICHHBIX YPABHEHUM.

Ipumep Ne 3.

Ha pucynke 1 npuBeneHa cxema CI0XKHOM Lenu MocTostHHoro Toka. 1o 3agan-
HBIM 3Ha4eHUsAM conpoTuiaeHui U J/1C onpenennuTb TOK B KaKJI0W BETBU CXEMBbI
METOJIOM Y3JIOBBIX U KOHTYPHBIX YpPaBHEHUHU.

E1:225 B, E2: 160 B, R01=1 OM, R02=1 OM, R]_:g OM, R2=90M,
R;=30 Owm.

pelenne:

.

T R R.

-

Puc. 34

1. IIpu pacuere CI0KHOM 3IEKTPUUECKON LIENU ¢ MOMOIIbIO 3akoHOB Kupxroga
BbIOMPAIOT MPOM3BOJBHO HAIIpaBJIIEHWE TOKOB B BETBSIX W HallpaBlIeHHE 00xoja
KOHTYpOB. 3aT€M COCTaBJSIOT YypaBHEHHUsA. UHCIIO HE3aBUCUMBIX Y3JIOBBIX
YpaBHEHHUH, COCTABJIEHHBIX C MOMOIIBIO NIEpBOro 3akoHa Kupxroda A0mIKHO OBITH
Ha €IVWHHIY MEHBUIE KOJMYECTBA Y3JIOB B cXeme. YHCIO HEe3aBUCHMBIX
yYpaBHEHUH, COCTAaBJIEHHBIX C MOMOUIBI0 BTOpOro 3akoHa Kupxroda momxHO
PaBHSATHCS YMCITY HE3aBUCUMBIX KOHTYpoB. OO1mias cucremMa ypaBHEHUN JOJHKHA
COCTOSITh U3 YHCJIa YPABHEHHUI PABHBIX YHCIY UCKOMBIX HEU3BECTHBIX.

29



.~ D

R, T
L

Puc. 34.1

B nauane npoaHanmM3upyeMm CXeMy: B LIENHU 2 y37a, 3 BETBU U 2 HE3aBUCHUMBIX
KOHTYypa. Tak Kak cxema COIepKUT 3 BETBU, TO B CXEME MPOTEKAET 3 TOKa,
CJIeI0BaTEIbHO, Hallla CUCTEMA YpaBHEHUM OyaeT coaepxath 3 ypaBHeHus. [1o
nepBomy 3akoHy Kupxroda cocraBasseM N — 1 = 1 (rme N — 4Yucio y3J0B)
YPaBHEHUM.

OcraBmuecs 2 ypaBHEHHs COCTaBJIsIEM C MIOMOIIbIO BTOporo 3akoHa Kupxroda,
3a/1aBIIUCh HANpaBiIeHHEM 00X0/1a KOHTYpa (110 Y4aCOBOM CTpEJIKe):

2. Onpenenym TOKM B BETBAX C MOMOIIBKD METOJAa KOHTYPHBIX TOKOB. [Ipwm
pacyere DJJIEKTPUYECKUX LENed C TMOMOWIBKD METOJa KOHTYPHBIX TOKOB
ONPENEIAT B 3aJJaHHOM LEMHM HE3aBUCHMBIE 3aMKHYTBIE KOHTYPBI M 3aa0TCA
YCJIOBHBIM ITOJIOKHATENIBHBIM HAIIPaBJICHUEM KOHTYPHBIX TOKOB B HUX. KOHTYpHBIN
TOK — BEJIMYMHA PACUYETHAs U €€ U3MEPUTHh HEBO3MOKHO.

3. JIns onpenesieHUss KOHTYPHBIX TOKOB COCTABJIIEM YPAaBHEHUSI IO BTOPOMY
3akoHy Kupxroda. [Ipu sTOoM umcio ypaBHEHUN pPaBHSETCS YHMCIY KOHTYPHBIX
TOKOB. B kaxkmoe ypaBHeHue BXoAuT anreOpaunueckas cymma JJ[C, BXoasmux B
JIAHHBIA KOHTYp U 00l1lee MaIcHUE HANPSKEHU B JAHHOM KOHTYpE.

Ecoun yepe3 ucrounumk O/IC mpoTekaer TOK, HAmpaBleHUE KOTOPOTO
coBnagaer c¢ HampasiaeHue IJ[C, To ucrounuk IJIC OTHAaeT SHEPTUI0 U €ro
MOIITHOCTh paBHa npousBeaeHuto E ¢ 1. Ecim ke Tok Hanpapnen HaBcTpeay D/1C,
TO UCTOYHUK paboTaeT KaK MOTPEOUTENh SHEPTHUH.

Hanpasnenue tokoB |} u |, coBmamaer ¢ BBHIOpaHHBIM HampaBJICHUEM, Clie-
JIOBaTEJIbHO NCTOYHUK £ | 1 UCTOYHUK £ , paboTaroT B peKUME reHepaTopa.
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3amauun 31—40

JUist Toro 4toObl MPUCTYNHTH K pemeHuto 3anad 31—40 HyXHO H3y4uTh

yueOHuK [1], rmaBy 7; yueOnuk [2], rmaBy 3; yueOHuk [5], TmaBy 2.
llpumep 4

MarauTonpoBo 31EKTPOMArHATa U3TOTOBIIEH U3 3JEKTPOTEXHUYECKOW CTaNH .
Cocrout u3 cepreynuka JiauHou Ly = 160 cMm, sikops ayimuo# L, = 60 cM u aByx
BO3AYIIHBIX 3a30poB Lg; = Lg; = 1,5 mm. [llupuna ydacTkoB MarHuTONPOBOJIA
paBHA COOTBETCTBEHHO a1 = 5 ¢M M a; = 4 cM, TonmmHa b = 6 cm. Uucio BUTKOB
oOMOTKH paBHO W = 270 BHUTKOB, cuia nputrsbkeHus sikops F = 3900 H.
OnpenenuTes CWIy TOKA B KaTyIIKE W YCTAaHOBUTh 3aBUCHMOCTb CHJIBI TOKa B
KaTyIlIKe, HEOOXOAUMOTO JIJIsl CO3/IaHUsI 3aJJaHHOU MOBEMHOM CHUJIBI
AIIEKTPOMArHUTa OT BEJIMYMHBI BO3AYLIHOTO 3a30pa

Pewenue.

1. Pa300beM MAarHuTHYIO 1€Mb Ha YYACTKH, KaXKIbli U3 KOTOPBIX UMEET MO BCEH
JUIMHE OJJMHAKOBOE CEYECHHUE U OJMHAKOBBII MaTEpHAIL.

2. Ha pucynke 35 yerblpe ydacTka: JBa y4acTKa M3 3JIEKTPOTEXHUYECKOMN
CTaJIX U J1Ba BO3YIIHBIX 3a30pa.

3. OmnpenenuM AJMHY U CEYEHUE KAKIOTO0 y4aCTKa MATHUTHOM 1EMH:

521 =160 cM=1,6MS=a*b=56=30cm=30+10"M" L, =60 cM=0, 6

M=8,*h=4+6=24cm=24+10"M Los = Loz =1,5mm =0, 0015 m

4.=S;=30+ 10" 0"

5. OnpeenuM MarHUuTHYO HHAYKIUIO B CEPACUHUKE:
B, =7 F/(8-10° « S;) 3900/(8-10° « 30-10™*) = 1,27 Tn

53
540mpeIeIUM MarHUTHBIM TOTOK B MAarHUTHOM 1ETIH:
®;=B;*S5,=1,2730+10*=38,1+10" B6.

6. B Hepa3BeTBICHHON MAarHUTHOM LIETIM MArHUTHBIN MTOTOK HA BCEX YYACTKax
OJIMHAKOBBIH, ITIOATOMY:

O, =D, =D;=38,1+10" B6.

7. OnpenenuM MarHUTHYIO UHIYKIUIO B AKOPE:

8. By=,/S,=38,110%/24+10" Tn.

9. B BO3mymHOM 3a3ope:

10. B3=B1=1,27 Tx.

11. OnpenennM HaANPSIKEHHOCTh MATHUTHOTO MOJISI HA BCEX Y4aCcTKax
MarHUTHOM LICIH.
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B BO31y1mIHOM 3a30p€ HANPSHKEHHOCTh PaBHA:

Hs = Bsllig=1,24/4 11+ 107 =9, 873 « 10° A/m.

JIns cepAeUHMKA U AKOPSI HAIIPSIKEHHOCTh HAXOAUM I10 KPUBOM
HaMarHMYUBaHUS 3JICKTPOTEXHHUSCKOHN CTaHU (MPUIIOKEeHHE 1):

- mpu B; = 1,27 Tn H; = 1000 A/m

— npu B, =1, 58 Tn H, = 3500 A/m.

—MarHuToABIXKYILYI0 CUJTy KaTyIIKH, HEOOXOAUMYI0 [UJIi  CO3/laHus
TpeOyeMoli WHTEHCUBHOCTH MAarHUTHOTO TIOJISI W 33JaHHOW TOJXBbEMHOW CHIIBI
AJIEKTPOMArHuTa OMpeeNsieM o BTopoMy 3akoHy Kupxroda:

— lew=HyeL;+HyeL;+H3°L3°2=1000+1,6+35000,6 +
+9,873+10°+0,0015 «2=1600 + 2100 + 2961, 9 = 6661, 9 A.

1. JIm HaHHOTO KOJIMYECTBA BUTKOB KAaTyIIKH OIpPEAENSieM CHIYy TOKa B
KaTyliKke, HEOOXOAMMYIO JUIS CO3/IaHusl  33JaHHOM  IMOJBEMHOM  CHIIBI
AIEKTPOMArHuTa:

2. I—1+w/w—6661, 9/270 — 24, 67 A.

3. OnpenenuM TOK B KaTyIIKe, HEOOXOAMMBIM I yACp)KaHUS SKOPS B
npuTAHyTOM cocTosTHUU (Log — Lgp — 0):
4, Ilw—H-eL;+H, L, — 1000 1, 6+3500 « 0, 6 — 1600+2100 — 3700 A
|— (I*w)/w-—3700/270 — 13,7 A
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3ajanue 1J1s1 JOMaIIHEeH KOHTPOJIbHOMI padoTbl Ne 2
3ajaHus Ha KOHTPOJIbHYIO paboTy Ne 2 cocrasiensl B 50 BapuaHTax. BapuaHr,
MOJICKAIIMKN PEIICHUI0, ONMpeACIsIETCS MO JIBYM MoOcieAHuM Iudpam mmumdpa

CTYyJ€HTa TaOJINLBI 5.

Tabnuya 5
BapI/IaHTBI KOHTPOJIBHBIX pa60T.
Ho- JIBe mocnennue | Ho-
JBe mocnennue | Mep Howmepa 3anau P Mep Howmepa 3agau
nudper mmdpa | Bapu- mudpa Bapu-
aHTa aHTa
01 mmm 51 1 10 16 21 34 43 26 umn 76 26 3 16 30 38 44
02 numu 52 2 9 11 27 31 44 27 wm 77 27 2 13 25 34 48
03 wmm 53 3 8 17 22 35 49 28 umm 78 28 1 18 24 35 50
04 wmu 54 4 7 12 25 36 50 29 wm 79 29 10 11 29 36 45
05 wmm 55 5 6 18 24 32 41 30 nwm 80 30 9 15 28 37 43
06 wmu 56 6 5 13 30 37 42 31 mwm 81 31 2 14 26 39 47
07 wmm 57 7 4 13 23 38 45 32 unm 82 32 1 13 25 32 48
08 wmm 58 8 3 14 29 40 46 33 mmm 83 33 3 13 22 34 45
09 nmm 59 9 2 20 28 33 47 34 nim 84 34 4 20 21 35 50
10 wm 60 10 1 15 26 39 48 35 mwm 85 35 5 11 27 38 44
11 wm 61 11 4 12 27 31 49 36 i 86 36 6 16 24 31 43
12 non 62 12 5 14 26 32 48 37 nmm 87 37 7 15 28 40 49
13 nmm 63 13 6 11 24 33 41 38 nwim 88 38 8 12 23 36 41
14 non 64 14 7 19 21 34 42 39 umm 89 39 9 18 23 37 42
15 nmm 65 15 8 13 25 39 50 40 um 90 40 10 17 30 33 46
16 wm 66 16 9 17 23 35 44 41 wm 91 41 1 14 23 38 46
17 v 67 17 10 18 22 37 46 42 umm 92 42 2 13 24 31 49
18 wm 68 18 1 15 30 40 43 43 wm 93 43 3 18 23 40 47
19 wm 69 19 2 20 28 36 45 44 um 94 44 4 12 25 33 48
20 wm 70 20 3 16 29 38 47 45 wm 95 45 5 17 21 34 45
21 wmm 71 21 8 14 21 33 46 46 umu 96 46 6 13 30 32 44
22 wm 72 22 7 12 27 32 49 47 nwm 97 47 7 20 22 36 41
23 umm 73 23 6 20 22 39 48 48 umm 98 48 8 16 26 39 50
24 uma 74 24 5 17 23 31 42 49 umm 99 49 9 16 27 35 42
25 wmm 75 25 4 13 26 40 41 50 wim 100 50 10 11 28 37 43
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3agauM K KOHTPOJILHOI padoTe Ne2

3agauya 1

B cerp mnepemeHHoro Toka ¢ wyacrorod S50 I’ BKIIOYEHA KaTyllKa
WHIYKTUBHOCTH C UHAYKTUBHOCTBIO 38,2 MI'H. AMnepmeTp, BKIFOYEHHBIN B LIETIb,
nokaszai 3 A, BarrMmerp nokasan 144 Br. OnpenenuTs akTUBHOE, HHAYKTHBHOE H
MOJIHOE CONPOTHUBJIIEHUE, TOKAa3aHHUsS BOJBTMETPA, PEAKTUBHYI0 U IOJIHYIO
MOIITHOCTH, KOA()PHUIIMEHT MOIIIHOCTH.

HauepTuTh cxemy 1enu ¢ J1eKTpou3MepUTeIbHBIMU Ipubopamu. [loctpouTs B
MaciiTabe BEKTOPHYIO JAMarpaMMmy TOKa M HamnpsyKeHul, BblOpaB MaciuTtad
camocrositenbHo. Iloctpouts B Macmrabe TpEYrojJbHUK —COINPOTUBIICHUI.
CocTaBUTh ypaBHEHUS MTHOBEHHBIX 3HAUYECHU TOKA U HAIIPSDKCHU.

3agaua 2

B cerb nepemenHoro Ttoka yactoro 50 I’ mociemoBaTeabHO BKIIHOYEHBI
pesuctop u koHaeHcarop. Ilomnas MomrHOCTh 1enu 160 B-A, Tok B nermu 4 A,
kodpunment momHoctu 0,8. Onpenenutrb eMKOCTh, EMKOCTHOE CONPOTUBIICHUE
KOHJIEHCATOpPA, AKTUBHOE COIPOTUBIICHUE PE3UCTOPA, IMOJHOE COMPOTUBIICHUE
LETH, HAMPSDKEHUE Ha 3KUMax 1eNU, aKTUBHYIO U PEAKTUBHYIO MOIIIHOCTH.

Haueptuth cxeMy 1ienu ¢ 3IEKTPOU3MEPUTENIbHBIMU Nprbopamu. [locTpouTs B
MacmTabe BEKTOPHYHO JvarpaMMmMy TOKa M HaNpsOKeHUH, BbIOpaB MaciiTad
camocrositebHO. IlocTpouth B MacmTabe TpPEYroJbHUK —CONPOTHUBICHUM.
CocTaBuTh ypaBHEHHSI MTHOBEHHBIX 3HAYECHHUM TOKA U HAIIPSDHKECHUM.

3amaya 3

DJIEKTpUYECKasi CXeMa, COCTOSIas WX MOCIEI0BATEIbHOTO COEIUHEHUS
pE3UCTOpAa U MHIAYKTUBHOCTH, MOAKIIOUEHA K CHHYCOMJAIBHO H3MEHSIOIIEMYCS
HanpsbkeHuto 100 B, wacrora Toxka 50 I'n, aktuBHass momHocTh 200 BT,
koddumment momuoctu 0,8. Omnpenenuts CWIy TOKa B IIEMHU, PEAKTUBHYIO U
MOJHYK)  MOIIHOCTH, BBIYUCIUTH TIOJIHOE, HWHIYKTUBHOE M  aKTUBHOE
COMPOTUBJICHUE, UHIYKTUBHOCTh KAaTYIIKH.

HauepTuth cxeMy 1enu ¢ 3JeKTpou3MepuTeabHbIMU TTpubopamu. [loctpouTs B
Maciitabe BEKTOPHYIO JuarpaMMy TOKOB W HampsbkeHuil. BpiOpaB maciira®
camoctoaTensHo. [loctpouth B MacmrTabe TPEYroJbHUK —COMPOTUBIICHUM.
CocTaBUTh ypaBHEHUSI MTHOBEHHBIX 3HAUYCHUN TOKA U HATIPSHKCHUI.
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3amava 4

B cerp mepemennoro Toka wyactotod 50 'l mocrnenoBaTenbHO BKIIIOYEHBI
PE3UCTOp M KOHJEHCATOP C eMKOCThI0 106 MK®D, ToK B 1ienu 12 A, HanpspkeHHE Ha
3akumax nenu 600 B. Onpenenutp akTUBHOE, €MKOCTHOE U IOJHOE
COINPOTHBIICHUE, AKTUBHYIO, PEAKTUBHYIO M MOJIHYI0 MOIIHOCTH, KO3(HIMeHT
MOIIIHOCTH.

HaueptuTh cxemy 1enu c 3JeKTpOu3MepUTeNbHbIMH Mpubopamu. [loctpouts B
MacmTabe BEKTOPHYIO JuarpaMMmy TOKa M HalpshKEeHuM, BbhIOpaB MaciTad
camoctoaTenbHo. IlocTpoutrh B MaciiTabe TpPEYroJbHUK —CONPOTHUBIICHUM.
CocTaBUTh ypaBHEHUSI MTHOBEHHBIX 3HAYEHUI TOKA U HAIIPSHKEHUI.

3agaua S

B cerb mepeMEHHOro TOKa TMOCIEIOBAaTENbHO BKJIIOYEH PpE3UCTOP U
WHIYKTUBHOCTb. BKiItOueHHBIN B 1enb BaTT™MeTp nokasan 200 Bt, amnepmerp 10
A. Yactora toka et 50 I'm. M3BecTHO 3HaueHue 1moaHou momrHoctH 250 B-A.
OnpenenuTs pPeakTUBHYIO MOIIHOCTH L€, aKTUBHOE, WHIYKTUBHOE W MOJHOE
CONPOTUBJICHUE,  HWHIYKTUBHOCTb  KAaTyLIKH,  HAIpsDKEHUE  HMCTOYHUKA,
KO3 GUIIHMEHT MOIITHOCTH.

HaueptuTh cxemy Lenu c 3JeKTpou3MepUTeNbHbIMU MTpubopamu. [loctpouts B
MaciiTabe BEKTOPHYIO JuarpaMMmy TOKa W HampspDKeHHWH, BblIOpaB Maciutad
camoctoaTenbHo. IlocTpoutrh B Macmtabe TpPEYyroabHUK CONPOTUBIICHUU.
CocTaBUTh ypaBHEHUS MTHOBEHHBIX 3HAUYECHUI TOKA U HAIIPSDKCHUI.

3axaya 6
Ilenr mnepeMeHHOTO TOKa, COCTOSIIAsi W3 TMOCIEI0BATEIbHO BKJIKOYEHHOIO
pe3ucTopa M KOHJAECHCATOpa, MOAKIIOYEHA K CETH MEPEMEHHOIO0 TOKa C
HanpsbkenneM 1160 B u yacroroir 50 I't. EMkocTh koHAeHcaTopa paBHa 6,369
MK®D, Tok B rienu 1,657 A, koaddunuent momuoctu 0,85. OnpenenuTs akTUBHOE,
€MKOCTHOE€ M IIOJJHOE COINPOTUBIICHUE, AKTUBHYIO, PEAKTUBHYIO M MOJHYIO
MOITHOCTH. HauepTuTh cxemy ILenu ¢ 3JIeKTPOU3MEPUTEILHBIMUA MNpUOOpaMHU.
[TocTpouTh B MaciiTaOe BEKTOPHYIO AUarpamMMy TOKa W HaIpsDKEHUM, BHIOpaB
MaciTad camocToaTeNbHO. [locTpouTh B MaciiTabe TpeyroJbHUK COMTPOTUBIICHUH.
CocTaBuTh ypaBHEHHSI MTHOBEHHBIX 3HAYEHHUM TOKA Y HAIIPSKEHUM.
3amaua /
ITo xaTynike MHIAYKTUBHOCTH, MOJKIIOYEHHON K KICTOYHHUKY MEPEMEHHOIO TOKa
¢ gacrotoir 50 I'm, mpoxoaut Tok 12 A, peakTUBHAss MOIIHOCTb, TOTpeOIsieMas
1enbio paBHa 1728 Bap, koaduirieHT MotHocTH B 1ienu 0,6.
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HauepTtuth cxeMy Lenu ¢ 3eKTpousMepuTesbHbIMU ipubopamu. [loctpouts B
MacmTabe BEKTOPHYIO JAMarpaMMy TOKa M HampsbKeHUU, BbhIOpaB MaciiTad
camocrositenbHo.  IlocTpouts B Macmrabe TPEeyroJbHUK —COMPOTHUBICHUIA.
CocTaBUTh ypaBHEHUSI MTHOBEHHBIX 3HAUYCHUN TOKA U HAIIPSDKCHUM.

3agaua 8
Ilertb TmEepeMEHHOTO TOKa COCTOMT W3 TIOCIEIOBATCIBHO BKIFOYCHHOTO

pe3ucTropa U KoHaeHcaropa. B nenu npoxomuT Tok 10 A, akTMBHas MOLIHOCTh
nemm 1,4 xBt, emkocTte KoHzmeHcatopa paBHa 176,95 Mkx®. Onpenenurtsb
HalpsDKEHWE  MCTOYHUKA  DHEPIMM, AKTUBHOE, €MKOCTHOE M IIOJIHOE
COIIPOTUBIICHUE, PEAKTUBHYIO U MOJHYIO MOIIHOCTH, KOA(PHUIIUECHT MOIITHOCTH.

Haueptuth cxemy 1enu ¢ 3JeKTpou3MepuTeabHbIMU pubopamu. [loctpouts B
MaciiTabe BEKTOPHYIO AMarpaMMmy TOKa M HamnpsbKkeHul, BblOpaB maciuTad
camocrositenbHo. Iloctpouts B Macmrabe TpeyrojbHUK CONPOTHUBICHUM.
CocTaBuTh ypaBHEHHSI MTHOBEHHBIX 3HAYCHHUM TOKA U HAIIPSHKECHUM.

3agaua 9
[Ipubop, NONKIIOYEHHBI K CUHYCOMAANbHOMY HarpsikeHuto 90 B ¢ wactoroit
50 I'u, notpebsier nonHy MouHOCTh 540 BA. NHAyKTUBHOCTH IpUOOpa paBHA
28,65 MI'H. OnpenenuTh aKTUBHOE, HHAYKTUBHOE U MTOJTHOE CONPOTHUBIIEHUE, CHITY
TOKa B LIETIHA, aKTUBHYIO U PEaKTUBHYIO MOIIHOCTH, KOA((OUIIMEHT MOLTHOCTH.
HauepTuth cxemy 1enu ¢ 3J1eKTpou3MepUTeIbHbIMU Ipubopamu. I[loctpouTs B
MaciTabe BEKTOPHYIO JuarpaMMy TOKAa W HamNpsOKeHUM, BbIOpaB MaciiTad
camocrositenbHo. Iloctpouts B Macmrabe TpEYrojbHUK —CONPOTHUBICHUI.
CocTaBUTh ypaBHEHMS MIHOBEHHBIX 3HAUCHUN TOKA U HANPSIAKECHUI.
3agaua 10
K BbIBOgaM nenu u3 moOCHEAOBATENBHO BKIOUEHHBIX pesuctopa 800 Om u
koHzaeHcaropa 0, 398 Mx® moaBeneHO cuHycouaaiabHOE HampsikeHnue 120 B u
gactoroi 400 I'm. OmnpenenuTh MOJHOE CONPOTHUBJICHUE I1I€MH, TOK B ILIEMH,
aKTUBHYI0, PEAKTUBHYIO U MOJHYIO MOIIHOCTH, KO3(()UIIMEHT MOLHOCTH.
Haueptuth cxemy 1enu c 3jeKTpou3MepuTeNbHbIMU Mpudopamu. Iloctpouts B
MacmTabe BEKTOPHYIO JuarpaMMy TOKa M HalpshkeHuM, BbIOpaB MacmTad
camoctoarenbHo. IlocTpoutrh B Macmitabe TpPEeYroJbHUK — COMPOTHUBIICHUM.
CocTaBuTh ypaBHEHHSI MTHOBEHHBIX 3HAUYCHHUM TOKA U HAIIPSYKEHU.
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3amaun 11—20

Boinucaty u3 Tabmuibl 6 JaHHBIE COTJIACHO CBOEMY BapuaHTy. BwruepTuthb
CXEMY, ONPENEIINTh PEAKTUBHBIE COIPOTUBIICHUS, CUIY TOKA B LIENH, aKTHUBHYIO,
PCaKTUBHYI0O U TIOJHYIO MOIIHOCTb, KOI(PQPUIMEHT MOIIHOCTH. 3amucaTh
MTHOBEHHOE 3HAYEHUE HANPSKEHUS LEIH, ONIPEACIIUTD XAPAKTEP LEMN.

[Toctpouts B MaciiTabe BEKTOPHYIO AMArpaMMy TOKa U HAIPSKEHUH.

Tabnuya 6
Bapuanm| 11 12 13 14 15 16 17 18 19 20
cxema A b B r A A b B r bl
UB 100 200 150 180 210 120 140 170 130 150
Ry, Om | 15 4 4 18 3 12 5 4 2 12
R, Om | 20 3 6 10 4 14 8 6 3 14
R;,Om | 30 3 10 40 5 15 7 10 5 16
Rs; Om | 10 6 4 8 7 10 6 4 4 13
L, M| 31,85| 16 9,6 254,77 95,54 | 159,23 82,8 9,6 12,74 63,69

Lo, mI'a | 38 38 15,9 | 9554 | 31,847 | 222,93 31,85 15,9 15,92 127,38

Ls, mIH | 19,1 19,1 12,7 | 318,47 | 19,11 79,6 57,3 12,7 31,85 50,95

Cp, Mx® | 53 796 796 63,69 | 159,23 | 159,23 127,4 796 530,78 | 2654

C,Mx®d | 106 531 319 79,62 | 106,15 53 318,47 | 319 454,9 187,3

Cs, Mx®| 150 400 531 53,078 | 2123 91 159,23 | 531 159,23 | 144,76

U

?
$

Cxema A
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3amaum 21 — 30

L[GHL IMCPCMCHHOI'O TOKa COCTOUT U3 JIBYX IIapaJIICIAbHBIX BGTBCﬁ, B KOTOPBIC
BKJIIFOYCHBI aKTUBHBIC, HHAYKTUBHBIC H CMKOCTHBIC COIIPOTHBJIICHHA. Haprl)KCHI/IG

Ha 3aKMMax Lenu u3BecTHO. ONpeaennTh TOKH B BETBIX, TOK B HEPA3BETBICHHON
YacTH 1IEMH, AKTUBHYIO, PEAKTHBHYI0O M TIOJHYIO MOIIHOCTH, Kod3(duimeHt

MOIIIHOCTH. Pacuet BBINTOTHUTH MCTO/JI0M, YKAa3aHHbBIM B T36J'H/II_I6 7
Ha‘IepTI/ITB CXEMY LIC1IN, JaHHBIC JIsI CBOCI'O BapHUaHTa B3ATh U3 Ta6J'H/H_U>I 7.

Tabnuua 7
No Hcxonnbple qaHHbIe
Merton pacuera
3a1a4un
Hanpsoxenne, B ConpoTHBIICHUS ComnpoTHBICHUS
NIepBOH BETBU BTOPOI BETBU
Ry =12 Om AKTHUBHBIX
21 150 X1=20 Om R, =18 Om U PEaKTHBHBIX
Xc1 =6 OMm X2=210m COCTaBJISFOIIHAX
R; =22 Om R, =9 Om
22 200 X1 =20 O™ Kez =16 Om HPOBOJAUMOCTH
R, =8 Om aKTHUBHBIX
23 240 R; =12 Om X2 =20 Om 1 peaKTHUBHBIX
Xc1 =6 OMm Xer = 70Mm COCTaBJISOIINX
R;=11 Om
24 230 X11=300mM R, =32 Om MIPOBOAMMOCTH
Xc1 =10 Om
R, =40 Om AKTHUBHBIX
25 180 R; =32 Om X, =20 Om U PEaKTHUBHBIX
X1 =20 Om X =8 Om COCTAaBJISIOITUX
R1=32 Om
26 160 R; =30 Om X1 =40 Om MIPOBOTUMOCTH
Xc1 =26 Om
R1=36 Om AKTHUBHBIX
27 120 Ry =35 Om X*=10 Om U peaKTHUBHBIX
XLll =26 Om COCTaBJISTFOIIAX
R; =18 Om
28 100 X1 =10 Om X2 =30 Om MPOBOIMMOCTH
Xc1 =36 Om
R;=250Om aKTHUBHBIX
29 120 X =300m Xcy, =36 Om U peaKTHUBHBIX
Xe1 =6 Om COCTAaBIJISIOIIUX
R1=7 Om
30 110 Xi1=14 Om X1 =22 Om MPOBOJUMOCTHU
Xc1 =8 Om
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3agava 31

Ilens mepeMeHHOTO TOKa, HM300pakeHHash Ha pUCYHKE 36, MOJKIIOYEHA K
HMCTOYHUKY CHUHYCOMJQIBHOTO HampsDKeHHUs. YacToTa MUTAIOIMIETO HampsHKEHUs
paBHa 50 I'm. OmpenenuTh KOMIUIEKCHBIM METOAOM JICHCTBYIOIIME 3HAYCHUS
TOKOB BCEX BETBEH, OMPENEIUTh aKTHUBHYIO, PEAKTUBHYIO W TOJHYIO MOITHOCTH
e W MOIMHOCTH Ha OTAENIbHBIX ydacTkax. CocTaBuUTh OalaHC aKTHBHBIX U
pEaKkTUBHBIX MOITHOCTEH. [locTpoWTh BEKTOPHYIO OHWarpaMmy TOKOB U
HaIpsHKECHUMN.

Hcxomnsie mansbeie: U = 220 B, Ry = 9 Om, C; = 400 Mx®, R; = 10 Owm,
L,=30mMI'H, R=11 OM, C3=300 Mx®.

R,
U c,
L, —_—
Puc 36
3agaua 32

Ilens mepeMeHHOTO TOKa, HM300pakKeHHass Ha pPUCYHKE 37, MOAKIIOYEHA K
HMCTOYHUKY CUHYCOMJQJIBHOTO HampsDKeHUs. YacToTa MUTAIOIIETO HampsHKEHUs
paBHa 50 I'm. OnpeaenuTs KOMIUIEKCHBIM METOJOM ACHCTBYIOIIME 3HAYCHUS
TOKOB BCEX BETBEH, OMPENCIUTh AKTUBHYIO, PEAKTUBHYIO M MOJIHYIO MOIIHOCTH
IeMd U MOIIHOCTH Ha OTAENbHBIX ydacTkaX. CocTaBUTh OalaHC aKTUBHBIX U
PEaKTUBHBIX MOIIHOCTEW. [lOCTPOUTH BEKTOPHYIO JuarpaMMy TOKOB H
HaNpsKCHUM.

Ucxomuele ganawie: U = 127 B, R; =5 Om, L; = 10 M['H, R, = 6 Owm,
L, =20mI'H, C, =600 Mk®, R3=8 Om, L3 =40 mI'H, C3 =400 Mx®D.
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3amaua 33

Ilens mepemMeHHOro TOKa, M300pa)kKeHHass Ha PHUCYHKe 37, MOAKIIOYEHA K
HCTOYHUKY CUHYCOHJAJIBHOTO HamNpsDKeHHs. YacToTa MUTAIOIIETO HaINpsHKEHUS
paBHa 50 I'm. OmnpenenuTh KOMIUIEKCHBIM METOJOM JICUCTBYIOIIHME 3HAYCHUS
TOKOB BCEX BETBEH, OMPENEINUTh aKTHBHYIO, PEAKTUBHYIO M TMOJHYI0 MOIIHOCTH
e W MOITHOCTH Ha OTHENbHBIX yudacTkax. CocTaBUTh OajaHC aKTUBHBIX H
pEaKTUBHBIX MoIMHOCTeH. [locTpoWTh BEKTOPHYIO JuarpaMmy TOKOB |
HaIpsHKECHUN.

Ucxonusie gannbie: U = 380 B, Ry =9 Om, L, =35 m['H, R, = 12 Owm,
L, =30 Mm['H, R3=15OmM, C;=300 MKkD.
R L, g,

!

| I
’_:IMH

Puc. 38

3anaua 34

Ilerrb TepeMEHHOTO TOKa, M300pakeHHas Ha pPHUCYHKe 38, MOAKIIOYeHA K
HWCTOYHMKY CHHYCOMJQJIBHOIO HampspDKeHHs. YacToTa NUTAIONIETO HaMpsHKEHUS
paBHa 50 I'u. Onpenenutb KOMIUIEKCHBIM METOJIOM JCHCTBYIOIIME 3HAYCHUS
TOKOB BCEX BETBEH, ONPEACIUTh MOIIHOCTH €M U MOIIHOCTH Ha OTACIBHBIX
ydacTkax. CocTaBUTh OalaHC aKTHMBHBIX M PEAKTHBHBIX MOIIHOCTEH. VcxomHble
manueie: U = 127 B, R{=50mM, L, =10 M['a, C; = 700 Mmx®, R, = 6 Om,
L, = 20 mI'n, C, = 600 Mx®, R3 = 8 OM. IlocTpouTh BEKTOpHYIO JUArpaMmy

TOKOB M HAIIPSIKEHUU.

(@)
R




3anaua 35

Ilens mepemMeHHOro TOKa, M300pa)keHHass Ha pHUCyHKe 39, MOAKIIOYEHA K
HCTOYHHUKY CUHYCOHJAJIBHOTO HalpsoKeHUs. YacToTa MUTAIOIIEr0 HampsKEHHS
paBHa 50 I'm. OmnpenenuTh KOMIUIEKCHBIM METOJOM JEUCTBYIONIHME 3HAYCHUSI
TOKOB BCEX BETBEH, OMPENEINUTh aKTHBHYIO, PEAKTUBHYIO M TMOJHYI0 MOIIHOCTH
e W MOITHOCTH Ha OTHENbHBIX yudacTkax. CocTaBUTh OajaHC aKTUBHBIX H
pPEaKTUBHBIX MoIMHOCTEH. [loCcTpoWTh BEKTOPHYIO auUarpaMmMy TOKOB U
HaIpsHKEHUH.

Ucxonunie gannbeie: U = 220 B, Ry =7 Om, L, =25 M, R, =9 Om, L, = 25
MmI'H, C, =400 Mmx®, R = 10 Om, C3 =400 MxD.

~
I

Puc.40
3amgaua 36
Ilennb mepemeHHOro TOKa, M300pakeHHas Ha pucyHke 40, moakimoueHa K
HMCTOYHUKY CUHYCOMJQJIBHOTO HampsDKeHUs. YacToTa MUTAIOIIETO HampsHKEHUs
paBHa 50 I'm. OnpeaenuTs KOMIUIEKCHBIM METOJOM ACHCTBYIOIIME 3HAYCHUS
TOKOB BCEX BETBEH, OMPENEIUTh AKTUBHYIO, PEAKTHUBHYIO U MOJIHYIO MOIIHOCTH
e ¥ MOIIHOCTA Ha OTACNBHBIX yuyacTkax. CoCTaBUTH OajaHC AaKTHUBHBIX H
PEaKTUBHBIX MOIIHOCTEW. [lOCTPOUTH BEKTOPHYIO JuarpaMMy TOKOB H
HaNpsKCHUM.
Hcxonunsle ganasie: U = 127 B, R.=6 Om, Ly =15 mI'H, C; =900 Mx®D, R, =7
Om, L, =30 mI'H, Rz = 8 Om, C3 = 500 MKD.

,_E_va\

o—‘
~ ~
N - L)

Puc.41



3agaua 37

Ilens mepeMeHHOTO TOKa, HM300pakeHHass Ha puCyHKe 41, MoakiIoYeHa K
HCTOYHUKY CHUHYCOMJQIBHOTO HampsDKeHHUs. YacToTa MHUTAIONMIETO HampsHKEHUs
paBHa 50 I'm. OmnpenenuTh KOMIUIEKCHBIM METOJOM JCHCTBYIOIIME 3HAYCHUS
TOKOB BCEX BETBEH, OMPENEIUTh aKTHUBHYIO, PEAKTUBHYIO W TOJHYIO MOITHOCTH
e W MOIIMHOCTH Ha OTACNBHBIX ydacTkaxX. CocTaBUTh OalaHC aKTHBHBIX WU
pEaKTUBHBIX MOITHOCTEH. [locTpoWTh BEKTOPHYIO JOHUarpaMmy TOKOB U
HAPSHKCHUM.

Hcxonurie manneie: U =380 B, R; =8 Om, C; =200 Mmx®, R, =12 Om, L, =
40 mI'n, C, =400 Mx®, C3 =200 MkD.

R C

— | .
°—1:}||

U I )

'
o\

Puc. 42

3amaua 38
[lemb TepeMeHHOTO TOKa, W300pakeHHas Ha PHUCYHKE 42, TMOAKIIOUEHA K

HMCTOYHHMKY CUHYCOUAAIBHOTO HAMPsKeHUA. YacToTa MUTAOMIEr0 HAIPSKEHUS
paBHa 50 T'm. OnpenenuTh KOMIUIEKCHBIM METOAOM JEUCTBYIOIIME 3HAYCHUSA
TOKOB BCEX BETBEH, ONPEACIUTh AKTUBHYIO, PEAKTUBHYIO W IMOJHYIO MOIIHOCTH
e ¥ MOIIHOCTH Ha OTACNBHBIX ydyacTkax. CocTaBuUTh OallaHC aKTHUBHBIX W
pEaKTUBHBIX MOIIMHOCTEW. [lOCTPOMTH BEKTOPHYIO JuarpamMmy TOKOB U
HaIpsHKEHUN.

Hcxonnarie nanneie: U = 380 B, Ry =12 Om, Ly = 50 mI'n, C; = 300 Mx®, R, =
14 Om, L, =35 MI'H, R3 =9 OMm, C3 = 180 Mx®.

R I

! ! ||(‘I
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3agaua 39
Ilerb mMepeMEeHHOTO TOKa, M300pakCHHAas Ha pUCYHKe 44, MOIKIIOYeHa K

HMCTOYHUKY CHHYCOMJQIBHOTO HampsDKeHHUs. YacToTa MUTAIOMIETO HampsHKEHUs
paBHa 50 I'm. OmpenenuTh KOMIUIEKCHBIM METOAOM JICHMCTBYIOIIME 3HAYCHUS
TOKOB BCEX BETBEH, OMPENEIUTh aKTUBHYIO, PEAKTHBHYIO M TMOJIHYIO MOIIHOCTH
e W MOIIMHOCTH Ha OTACNIBbHBIX ydacTkaX. CoCTaBUTh OaJaHC aKTUBHBIX W
pPEaKTUBHBIX MONTHOCTEH. [locTpoWTh BEKTOPHYIO AWarpaMMy TOKOB W
HaIpSHKEHUM.

Ucxomusle mannbeie: U =200 B, Ry =7 Om, Ly =45 mI'H, R, =11 Om, L, = 25
MI'H, R3 = 10 Om, L3 =20 mI'H, C3 =320 MxD.

Puc. 44

3anaua 40

Llenb mepeMeHHOro TOKa, HM300pakKeHHass Ha pUCYHKE 45, MOAKIIOYEHa K
WCTOYHUKY CHHYCOMJAJIBHOIO HAIpspKEHWsA. YacTora MUTAIOMIETO HAIPSHKCHUS
paBHa 50 TI'm. OnpenenuTh KOMIUIEKCHBIM METOAOM JEUCTBYIOIIME 3HAYCHUSA
TOKOB BCEX BETBEH, ONPEACIUTh AKTUBHYIO, PEAKTUBHYIO W IMOJHYIO MOIIHOCTH
e ¥ MOIIHOCTH Ha OTACIBHBIX y4yacTkax. CocTaBuUTh OallaHC aKTHUBHBIX W
pPEAaKTHUBHBIX MOIIHOCTEW. [lOCTpOMTH BEKTOPHYIO AuarpaMMmy TOKOB U
HaIpsHKEHUM.
Ucxonusie manueie: U =300 B, R; =11 Om, C; =280 Mx®, R, =10 Om, L,
=20 M1, R3 =10 Om, L3 =40 mI'H.

U L

Puc. 45
44



3anauu 41 — 50

K »snekTpuueckodl Menu, COCTOAIIEW W3 MOCIEIOBATEIIBHOTO COEIUHEHUS
pe3ucTopa, HMHIAYKTUBHOCTM M  KOHJEHCATOpPa, IOAKIKOYEH  HCTOYHMK
HECHUHYCOHJIAJIbHOTO HANPSDKEHHS. DJIEKTPUUYECKUE JaHHBIE 3JEKTPUUYECKOMN 1enu
u (opMylia MTHOBEHHOTO 3HAUEHUS! HANpsDKEHUs JaHbl B Tabnuue 8. Haueptuthb
cxemy uenu. OnpenenuTs AEUCTBYIOIIME 3HAYEHUS HECMHYCOMJAIBHOTO TOKA U
HANpPSDKEHUS, aKTHUBHYIO, PEAKTUBHYIO M TMOJHYIO MOIIHOCTH, KO3(PQPHUIIMECHT
MOIIHOCTH. 3allicaTh YpPaBHEHHE MIHOBEHHOI'O 3HAYEHUsS HECHHYCOHUIAJIBbHOIO

TOKa.
Tabnuya 8
Ne Hcxonupie faHHBIC
3aga4un
f FII R, OM L, mTH C, MKD ypaBHeHI/Ie HeCI/IHYCOI/II[aJ'IbHOFO
HaprDKeHI/ISI
41 50 8 57,32 85,38 | u = 80sinwt +25,4sin3wt
42 50 10 127,4 79,67 u =100 + 60sinwt + 48sin2wt
43 50 20 100 80 u = 75sinwt + 35sin4wt
44 50 18 85 734 u =200 + 141sinwt + 60sin3wt
45 50 6 9,55 118 u = 25sinwt + 20sin2wt
46 50 13 38 200 u = 48sinwt +31sin4wt
47 50 45 31,85 26,54 u = 100 + 80sinwt + 40sin4wt
48 50 15 9,55 79,6 u = 64sinwt + 36sin3wt
49 50 18 12,73 132,7 u = 60 + 44sinwt + 20sin2wt
50 50 20 25,47 | 106,15 u =75+ 60sinwt + 31sin2wt

45



MeToauvecKkue yKa3aHHsl 10 BHINOJTHEHUI0O KOHTPOJIbLHOM padoThl Ne 2

3agauu 1—10
Jlis Toro 4ToOBl MPUCTYNMUTh K pemieHuro 3agad 1—I10 HyXHO H3y4uTh
yueOHuk [ 1], rmaBy 12.
Llenv nepemennoco moxa ¢ GaKMuSHvLIM CONPOMUBTIEHUEM U UHOYKIMUBHOCTBIO.
HepasBeTBneHHass  1enb  MEPEMEHHOrO  TOKa  00JaJaeT  aKTUBHBIM
CONPOTUBJICHUEM M IOJKIIOYEHA K HMCTOYHHMKY CHHYCOMAAIBHOIO HaIPSKEHUS
(pucyHOK 46).

U

—
I Uy

Puc. 46

B cooTBeTcTBUU cO BTOphIM 3akoHOM Kupxroda
u=i-R+L-di/dt=ug+u.=U,:-sin(wt+ ),
e
Ur — aKTHBHAas COCTaBJIAIOIIAA HaIIPSAKCHUA, B
U, — HHAYKTHUBHAA COCTABJIAIOIIAS HAIIPSIKCHUA, B.

[ToctpouM BekTOpHyIO JuarpamMmy. BekTop TOka OTCTaeT OT BEKTOpa
HanpsbkeHuit Ha 90°.

~

Puc. 47

W3 BexkTOopHOW nuarpamMmbl € TMOMOIIBI0 TeopeMbl Iludaropa ompenensem
HanpsHKEHUE UCTOYHUKA
U=+ U’ +U%
Ecnu paznenuts BCE CTOPOHBI TPEYTroOJIbHUKA HAMNPSIKEHWM HAa CUIIY TOKa, TO
IIOJIy4YUM TPEYTOJIbHUK COTPOTUBIICHUM.
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P

R
Puc. 48

N3 pucyHka 48 ornpeaeauM MoIHOE CONPOTUBIICHHUE TIETTH:
2 2
Z=VR?*+ X%,
rjae X, —HHIYKTUBHOE CONpOoTUBIeHUEe, OM
Xe=2-m-f-L
3akoH Oma 11 JIEMCTBYIOIIMX 3HAYCHUM TOKA W HANPSXKECHUA B LENU C
MOCJIEIOBATEILHBIM COCIMHEHUEM aKTUBHOT'O COMPOTUBJICHUS U UHAYKTUBHOCTH:
I=U/Z
Ecny yMHOXXUTB BCE€ CTOPOHBI TPEYTOJbHUKA HAMPSHKEHUN HA CUJTY TOKA, TO
MOJy4YUM TPEYTOJIbHUK MOITHOCTEM

1)
Puc. 49
AKTHBHYIO MOIIIHOCTb MO>XHO OMPEIETUTh MO (popmysiam
P=Ug-1=1"-R=U"1"-cos ¢, Br
PeakTuBHYIO MOIIIHOCTh MOXHO ONPEAEIUTh N0 (HopMysiaM
Q=U, - 1=1°- X, =U-1"-sing, Bap
[TonHy¥0 MOUTHOCTH MOKHO ONPEAEIUTD 10 hopMyIam
S=U-1=1*-Z=VP?*+Q? B4
Koaddurment MOIHOCTH 1IeMH MOKHO ONPEACIUTH C TOMOIIBIO JIF000T0
TPEyrOJbHUKA
Cos ¢ = Ug/U =R/Z=PIS
Hcnonb3ys TpeyroJbHUKU HANPSKEHNUN, COPOTUBICHUN U MOIIHOCTH MOKHO

OIPEaeTUTh SiN ¢
Sin 0= UL/U = XL/Z = Q/S
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3amauu 1—10
Jlns Toro 4toObl MPUCTYNUTH K pemieHuto 3amad 11—20 Hy»XHO H3Y4YUTh
yueOHuk [1], rmaBy 12.
[lonHoe compoTUBJIEHUE IENM I[EPEMEHHOTO0 TOKa  COCTOAIEH U3
MOCJIEIOBATEIBHOTO COEAUHEHUSI HECKOJIBKHUX 3JIEMEHTOB ONPEIEISETCS
C TOMOIIBIO (HOPMYJIBI:
Z=\(ZR)* + (ZX, -ZXc )*.
Cuuta TOKa B IIETH ONpeIessieTes ¢ moMonipio 3akona Oma | = U/Z
llpumep 5
DJeKTpUYecKasl 1eMb MEPEMEHHOTO TOKa COCTOUT M3 TOCIIEI0BATEIHLHOTO
COEJIMHEHHUS AKTUBHBIX U PEAKTUBHBIX 3JIEMEHTOB (pUCcyHOK 54). [TapameTpbl
sneMeHTOB: R. =12 0OM, R, =8 OM, R=7 Owm, L, = 50,95 mI'n, L, = 44,58 mI'H,
L;=31,87 mI'H, C; = 454,69 mx®, C, = 353,86 Mx®. HanpspkeHre HCTOYHHKA
sHeprun 140 B mpu wactore Toka 50 I'm. OmnpenenuThs cuily TOKa B LEMH,
aKTUBHYIO0, PEAKTUBHYIO U TOJHYIO MOIIHOCTHU, KOA(D(UIIMEHT MOIIHOCTH,
MOCTPOUTH B MacilTabe BEKTOPHYIO AHarpamMmy TOKa W HampsHKEHUHU.

._|' d > < l_H(_KVWI’iV\_/Y\I’V\_
U
(‘,\ | R, L, R,

Puc. 54

Pewenue.

1. BHaanIe OHpCI[GJII/IM COHpOTI/IBJ'IeHI/IH Ha KaXJI0M yqaCTKC BHCKTpI/I‘IeCKOﬁ
1ICIIN:

X =2ufl;=2-3,14-50-50,95- 103 = 160wm;

X,=2ufl,=2-3,14-50 44,58 - 10° = 140wm;

Xs=2mufls=2"3,14-50-31,87-10° =10 Owm;

Xa=1/2ufC) =1/ (2-3,14 50 - 454,69 - 10°) = 70m;

Xer=1/2ufC,) =1/ (273,14 - 50 - 353,86 - 10°) = 90wm;

ER=R +R,+R;=12+8+7 =27 Owm;

-LX, = X g+ X+ X 3=16 + 14 + 10 = 40 Ow;

IXc = Xe1 + X =7 +9=16 Om.

OnpenenuM MoHOE CONPOTUBIICHUE LIETH:

Z =V(ZR)? + (ZX_ - ZXc )* =\27% + (40 -16)* = 36,12 Om.
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2. Onpenenum CUILy TOKa B LEMU:

| = U/Z =140/36, 12 = 3,875 A.

3. OnpenenuM aKTUBHYIO MOIITHOCTD IICTIN:

P=1°-3R=3,875" - 27 =405,4 Br.

OnpenenuM peakKTUBHYIO MOIIIHOCTD LIETIH:

Q=1?- (ZX,— =Xc) = 3, 875° - (40-16) = 360,4 Bap.

OnpenenuM MOJTHYIO MOITHOCTh IIETIH:
S=1°-Z=3,875°-36,12=5424 BA.

Onpenenum kodhduireHT MotrHocTr: c0S ¢ = P/S = 405,4/542,4 =
0,747.

4. OnpenenuM yrou cipura (a3 u xapaktep 1enu uepes tg ¢:
tgop="1"=(CLL+*2+XL3—*C1 —*C2)/(F1+R2*R) =
=(16 +14 +10-7-9)/ (12+8 + 7) = 0,88.

TaKuM 00pa3om, yroa ¢ = 41,63°, xapakTep e — WHIYKTUBHBIH (+¢).

1. MrHoBeHHOE 3HaueHue HanpspkeHus nermu: U = Uy, - sin (ot + ¢);
Uy =V2u =12 -140 = 198 B ;
u =198 -sin (ot +41,63°).

5. JI711 mOCTpOoeHus: BEKTOPHOM IHarpaMMbl HEOOXOUMO OIPEAEIIUTD
HaIpsKEHHUE Ha OTIEJIBbHBIX YYaCcTKaxX LENu:

U, =1+R,=3,875+12=46,5 B;
Uci =1+ X1 =3,875+7=27B;
Up=1¢X;31=3,.875+16=62B;
Uo,=1X,=3,875+14=542B;
U,=1+R,=3,875+8=31B;
Us=1+X.3=3,875+10=38,7 B;
U=1+R=3,_875+7=27B8,;

Uc, =1 X2, =3,875+9=34,8B.

[Tpumem macmtad 1 cm = 20 B.

3agaum 21-30
Jist Toro 4toOBl MPUCTYNHTH K pemeHuto 3anad 21—30 HyXHO H3y4YUTh
yueOHuK [1], rmaBy 2.
Ilpumep 6
DJIEKTpUYECKas LENb NEPEMEHHOIO TOKA, COCTOSINAS M3 JABYX IapajulesIbHbIX
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BETBEHl, MOJAKIIOYEHAa K MCTOYHHMKY c HampsbkeHueMm 300 B. Ilepas BeTBb
COCTOMT

W3 TIOCJIEIOBATENIbHO BKJIIOUEHHBIX pesucTopa R; = 30 OM M MHAYKTUBHOCTH
X =25 Owm, BTOpas BETBb COCTOMUT M3 IOCJIEIOBATEIIFHO BKIIOUEHHBIX PE3UCTOpa
R, =24 Om, uHAYKTUBHOCTH X 2 =45 OM 1 eMKoCcTH X = 12 Om.

1. Haueptute cxemy nenmu.

2. OnpenenuTh TOKU B BETBSIX U TOK B HEPA3BETBICHHON YaCTH IICTIH C
MTOMOIIIFIO METO/Ia AKTUBHBIX M PEAKTHUBHBIX COCTABJISIONINX.

3. OnpenenuTh TOKU B BETBSIX U TOK B HEPA3BETBICHHOW YaCTH IICTIH C
MTOMOII[BI0 METO/1a MPOBOIUMOCTEH.

4. OnpenieTIuTh aKTUBHYIO, PEAKTUBHYIO U TTOJIHYIO MOIITHOCTH IIEIH,
KO3 hUIIMEHT MOIITHOCTH.

5. [Toctpouth B Macmrabe BEKTOPHYIO AUATPAMMYy

Pentenue.

1. Haueptum cxemy nenwu:

. I
R, R,
I I,
U
X X2
* AC2
Puc. 56

. JJ1s pacuera pa3BETBICHHBIX LIETICH TOK B KaXI0W BETBU MOXHO MPEICTABUTH B
BHUJIE ABYX COCTaBJISIOIINX:

— aKTHBHOM cocTaBiisiromeit 1,

— PEAaKTUBHOM COCTaBIAIOWIEH 1.

Onpenenum MoIHOE COMPOTUBIIEHNE IEPBOM BETBH:

Z; =V R? + X* = \30% + 25° = 39,05 Om.

OrnpenenuM TOK MEPBO BETBU:

l,=U/Z, =300/39,05 A.

Onpenenum COS ¢. IepBoi BeTBU: COS = R;/Z; = 30/39, 05 = 0,768.

OmnpenenuM aKTUBHYIO COCTABIISIFOIIYO TOKA MIEPBOW BETBH:

la=1lyecos¢e =7,68 0,768 = 5,89 A.

Onpenenum Sin ¢@. nepBoii BeTBuU: Sin ¢. = X/Z; = 25/39, 05 = 0,64.
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Onpenenum peakTUBHYIO COCTaBIISIIOIILYIO TOKA MEPBOIl BETBU:

1o =1iesing;=7,68+0,64=491 A.
OnpenenuM MoJIHOE COMPOTUBJIEHUE BTOPOIl BETBU:

Z, =VR H(Xio - Xco)® = V247 + (45 -12)° = 40,8 Om.
OnpenenuM TOK BO BTOPOM BETBHU:

I, = U/Z,=300/40,8 =7,35 A.

Omnpenenum COS ¢, BTOPOH BETBH: COS ¢, = R,/Z, = 24/40, 8 = 0,588.
OmnpeneniM akKTUBHYIO COCTABIISIONIYIO TOKa BTOPOW BETBU:
lo=12°C0S @, =7,35+0,588=4,32 A.

Omnpenenum SiN ¢, BTOPOI BETBH:

Sin @, = (X2 - Xc2) 1Z, = (45-12) /40/8 = 0,808.

OrnpeneiuM peakTUBHYIO COCTABIISIOINILYIO TOKa BTOPOil BETBU:
1o =1lpesin@,=7,35+0,808 =594 A.

OrmnpeeiuM TOK B HEpa3BETBICHHOMN YaCTH IESTTH:

| = (5,89 +4,32)* + (4,91 + 5,94)* = 149 A

3. MeTtoa npoBOAUMOCTH.
Onpenenum akKTUBHYIO IPOBOJUMOCTb IIEPBOU BETBH:

G, = Ry/Z,% = 30/39,05% = 0,0197 CmM;
Z, =V R?+ X% ; =30 + 252 = 39,05 Om.
OHpCIIeJII/IM peaKTI/IBHYIO HpOBOIIHMOCTI) HepBOfI BCTBU.

B, = X/Z,? = 25/39,05* = 0,01 64 Cwm.
Onpenenum MoIHY0 NPOBOAUMOCTh IEPBOW BETBHU:

Y. =V G + B;? =V0,01972% + 0,01642% = 0,0256 CMm
Onpenenum akTUBHYIO IPOBOJANMOCTb BTOPON BETBHU:
G, = R,/Z,* = 24/40,8°= 0,0144 Cwm,

re Z; = VR (X p-Xcp, = V242 + (45 -12)* = 40,8 Om

Ornpenennm peakTUBHYIO MPOBOJAUMOCTh BTOPOIl BETBU:
82 = (XL2 - Xcz) /222 = (45'12) /40, 822 = 0,0198 Cwm.
Onpenenum MoJHYyH TPOBOJANUMOCTE BTOPOIl BETBU:
Y, =NG,” + B,> = 0,0 1 442 + 0,0 1 982° = 0,02 45 CM
Onpenenum TOK NEPBOM BETBU:
I=U-*Y;=300+0,0256 =7,68 A.
Onpenenum TOK BTOPOM BETBHU:

I=U+Y,=300-0,0245 =735 A.
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OrnpeenuM MOJIHYI0 TPOBOUMOCTh BCEH LIETIH:

Y = V(G,+C,)*+(B1+B,)? = V(0,0197 + 0,0144)*+(0,0164 + 0,0198)* =
0,0497 Cwm

OnpenenuM TOK B HEPA3BETBICHHOM YacTH 1EMU:
|=U+Y=300+0,0497 =14,9 A.

4. OnpeieIMM aKTUBHYIO MOIIHOCTb:

— nepBasi BeTBb P = I12 *R.= 7,68%+30=1769 BrT;

— BTOpas BeTBb P, = 1,2« R, = 7,35 « 24 = 1296 BrT;

— Besnens P=P;+P,=1769 + 1296 = 3065 BT.

OnpenenuM peakTUBHYIO MOIIHOCTD:

— nepBas BeTBb Qg = 1,2« X1 = 7,68% 25 =1474 Bap;

— Bropas BetBb Q, = )2+ (X15 - X(») = 7,35 » (45-12) = 1782 Bap;
— Besuenb Q=Q+ Q,=1474 + 1782 = 3256 Bap.

OnpenenyuM MOJTHYIO MOIITHOCTD:

S =VP?+Q? = \3065° + 3256° = 4471 B A;
S=U-1=300°14,9=4470 Br.
Omnpenenum koddduimeHT MorrHocTr: oS ¢ = P/S = 3065/4470 = 0,685.

5. [TocTporM BEKTOpHYIO Auarpammy (PUCYHOK 57)
[Tpumem macmTad 1 cm =1 A.
B pesynbrare nmeem:

1,,=5,89 cm
1 =491 A

lo = 4,32 cm
1= 594 cm

Puc. 57
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3agaum 31—40
Jlnst Toro yToOBl MPUCTYIUTH K penieHuto 3a1ad 31—40 HyXKHO U3YyUYUTh YICOHUK
[1], rmaBy 14.
[Ipu pemieHUH cXeM JJIEKTPUUYECKUX IENed MEePEeMEHHOTO TOKa CHMBOJIMYECKUM
METOJIOM TIE€OMETPUYECKUE JIEUCTBUSA HAJ BEKTOpaMHU MOXXHO 3aMEHUTH
anreOpanyecKuMy JCUCTBUSIMU HaJ KOMIUIEKCHBIMU YHCJIaMU W MPUMEHUTH
3aKOHBI JJMHEUHBIX IEIIEH.
Iipumep 7

DnekTpudecKas Ielb TEPEeMEHHOTO0 TOKa, HW300pakeHHas Ha pPUCYHKE 58,
COCTOUT M3 aKTUBHBIX M PEAKTUBHBIX 3eMeHTOB R. = 8 Owm, C; = 530,78 MK,
R, =9 Owm, L, = 38,216 mI'n, C3 = 318,47 Mx®. Yacrora Toka paBHa 50 I'm,
HanpsHKEHWE UCTOYHUKA dHeprun 127 B.

Onpedenumsw:

1. KoMIiekCHBIM METOI0OM TOKH B BETBSIX

2. AKTUBHYI0, PpEAaKTUBHYI0 M TIOJIHYIO MOIIHOCTH, COCTaBUTb OajlaHC
MOIITHOCTH.

[TocTpouTh BEKTOPHYIO AUATPAMMY IIEIIH.

O | LR
1 )
I, >
U l:l [l::(
L,
e

Puc. 58

Pewenue.

1. Onpenenum peakTUBHBIE COMPOTUBIICHHUS:
Xe1=1/@ufQ=1/(2+3,14 +50 530,78 * 10%) = 6 Om;
Xp=2nfl,=2¢3,14+50+38216+10°=12 Om;
Xes=1/nf C3) =1/ (2 +3,14 + 50 + 318,47 + 10°) = 10 Om.
OrnpenenuM KOMIUIEKCHI CONIPOTUBJIEHUN YYaCTKOB:
Z1=Ri-jXc1=8-j6 =10e%%7° On;
Z=R,+jX,=9+jl2 =15e/*33° Oy
Z=-jXcs=-jl0=10e %% Owm;

Onpe):[eJmM KOMIUJICKC COIMPOTUBJICHHA Ha YYaCTKC 6BI
Zes = (22 Z3)/(Z +Z5) = (15¢">1° 10e™)/(9 + j12 — j10) = 150e“-™7 /9,2¢"#°
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=16,3e“-"*9"* =10,6 — j12,37 Owm;
HOJ’IHOG COHpOTI/IBJIeHI/Ie ICIIN:
Uy = 110B, U; = U,1/N2 = 110\2 = 77,8 B:

Hanpspkenue B KoMIUIEKCHOM popMe MMEeT BUI:
U= Uel = 1276 = 127 B.

Cuiia ToKa B HEpa3BETBICHHOW YaCTH LIEH OnpeiensieTcs no 3akony Oma:
|=U/Z = 127€'y26,14e -j*-%% = 4,85e/*4-%%° = 3 45 + j341 A.
KomriekcHOe HamnpsbKeHHE Ha y4yacTKe a0 ompeessieM:

U = |y Z; = 4,856 « 1038870 = 48 5¢7-770 B,
KOMHHCKCHOG HAIIPSKCHUC HAa YIACTKC 6B OIIPpCACIIACM:

Us, = | Zs, = 4,85e%*-5% ¢ 16,3e-9%-% = 70e-1476 B,

OnpenenuM KoMIuieKchl TOKOB |, u 3!

l, = Ugy/Zy = 79 -4 707/15¢ 3137 = 5 27¢ 7 8% = 8 j4.46 A;
Iy = Ug,/Z5 = 79e-*- "Py10e1%” =7, 9¢8°-2%0 = (0,65 + (7,87 A.
Ilposepxa.

I, =1, + 15

3,45+j3,41=2,8—j4,46 +0, 65 +j'7,87

3,45 +'3,41 =3, 45 +j3,41.

HpOBepKa IIOKa3alJia, 4YTO TOKH OIIPCACIICHBI IIPAaBUJIBHO.

I/I3 pacucTa BHGKTpHHeCKOﬁ eIy CUMBOJIMYCCKHUM MCTOAO0M CJIICAYCT, YTO

l,= 4,85 A
l,=527 A
l,=7.9 A

2. OnpenenuM akTUBHYIO, PEaKTUBHYIO U TIOJIHYIO MOIIIHOCTH.

KoMmekcHoe BbIpake€HHE MOIIHOCTH, MOJABEICHHOM K LIEIIH:

S =UlL= Sel®* =P + JQ, rme |— conpspkeHHBIH KOMITIEKC ToKa |,

P — axTuBHAsA MOIIIHOCTH 1lenH, BT,

Q — peakTuBHAsI MOIITHOCTH IIETIH, Bap,

S — moaHas MOIIHOCTH Ienu, B-A.

S= 127 « 4,85¢ ¥ Mo = 615 95¢ 44 B =438 27— j432,8.

N3 xoMIuiekca moHOM MOIIHOCTH B MOKa3aTeIbHOM U anredpanyeckoit popme
CJIEAYET, YTO

S = 61595 BA; P = 438,27 Bt; Q = 432,8 Bap; ¢ = - 44, 64°.

Xapaktep LEenM €MKOCTHOM, TaK Kak yrojl ( OTPULATEIbHBIN.

OnpeneauM MOUTHOCTH Ha OT/AEJIbHBIX yYaCcTKaX:

S1=Uqg - |, =48, 5e’, 770 « 4, 85e-14 8% = 235 213 870 — 188 > j141, 12;

S;=2352BA; P.=188,2Bt; Q;=— 141,12 Bap.
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S,= Uy, - |, = 79e~41077 e 5 2767 80 = 416,33e131% = 250 + j333;
S, =416,33 BA; P=250 Br; Q=333 sBap

Sg= Uy 15 = 79ej*, %0 « 7,9¢ 45 20 = 624, 1e-j*%° = — j624,1;
S;=624,1 BA; P;=0; Q,=—624,1gap

COCTaBI/IM 6anch AKTUBHBIX U peaKTI/IBHBIX MOH.[HOCTGﬁZ
P=P,+ P, +P;

438,27 = 188,2 + 250

438.27 = 438,2.

Q=01 +Q9 +93

4328 =— 141,12 + 333 - 624,1

4328 = —432,2.

3. [TocTpouM BEKTOPHYIO TUArpaMMy.

[Tpumem maciTab:

leMm=2Alecm=10B

Ha BekTopHOI#i ArarpaMmMe BEKTOPHI TOKOB M HAIPSHKEHUN OTKJIAIbIBAEM
B MaciTade B COOTBETCTBHUH C UX HAYAJIbHBIMU (ha3amu (pUCyHOK 59).

Puc. 59

3agaum 41 — 50

Jist Toro 4toOBl MPUCTYNHTH K pemeHuto 3anad 41—50 HyXHO H3y4dTh
yueOHuk [1], rnaBy 16.

Pacder snextpuyeckux nener ¢ HECUHYCOUIAJIbHBIMA TOKAMH BBIITOJIHAETCS Ha
OCHOBE MPHUHIIUIIA HAJIOKEHUSA. DTO 00YCIOBICHO BO3MOKHOCTBIO MPECTABICHUS
HecunycouaanbHbix J/]C, TOKOB U HanpsbkeHui psiaoM Oypee, T.€. B BUAE CYMMBI
IIOCTOSTHHOM Y CHHYCOMJAJIBHBIX COCTABIISIOIINX.

I (ot) = Ip + Iygsin(ot + y) + 1SiN(2ot + yip) + 1sSin(3ot + yiz) + ... + 1 sin
(ncot * VYin )
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Ilpumep 8
K snexkTpuueckod 1enu, COCTOSUIEH W3 TOCIENOBATENIBHOTO COECIMHEHUS
pesucropa 30 Om, unaykruBHoct L = 25,47 mI'n u emxoctu C = 53,078 mxd
(pucynox 60) mNPUTONKEHO HECHUHYCOMIAIBLHOE HAMpsKEHUE, KOTOpOe
nu3MeHnsercs 1o 3akony u = 180 + 110sinwt + 64sin3wt, B. YacroTa Toka paBHa
50I'a. OnpenenuTth MoKa3zaHus MPUOOPOB, AKTUBHYIO, PEAKTUBHYIO H MTOJTHYIO
MOIIIHOCTH. 3anucaTh ypaBHEHWE MTHOBEHHOTO 3HAYCHUS /ISl TOKA.

I R I c
— % A/WY‘\__H‘

L ]
L

Puc. 60

Pewenue.

OHpCI[eJII/IM Ilef/'ICTBy}OIHI/Ie 3HAUYCHUA HaHpiDKeHHﬁ JJI1 paBHBIX FapMOHI/IKZ
U, = 180B;
Uy = 110B, U; = U,1/\2 =110/N2 = 77,8B:;

Une = 64B, Us=U,,3/\V2 =642 = 453B;

HeﬁCTBYIOIHee 3HAYCHUC HCCUHYCONAAJIbHOI'O HAIIPSIKCHUA, TO CCTh IIOKA3daHUC
BOJIBTMCTpPA OIIPCACIIACM !

U = VU +U,*+U5” =180° + 77,8° + 45,3 = 201,2 B.

Tak xak B LOCTb IMOCICAOBATCIbHO BKIIIOYCH KOHACHCATOP, TO COIIPOTHUBIICHHC
HEeNMu JJIsl MMOCTOSIHHOW COCTAaBIIAIOIIEH HECMHYCOUJAJIBbHOTO HaIpsiKeHUs Oyner
pPaBHBIM OECKOHEYHOCTH, & TOK MOCTOSTHHOW COCTaBJISIIOIICH paBeH Hymr0. Takum
obpazom, lg = 0.

Onpez[enHM PCAKTHUBHBIC U ITOJIHOC COIIPOTHUBIICHUC IJIA HepBOﬁ IrapMOHHKM:

Xp=2nfL=2¢3,14+50¢25 47+10°=8 Owm;

Xe1=1/@uf C=1/(2+3, 1450+ 53,078 + 10°) =60 Owm;

Z1 =V R?* + (X1 - Xc1)? = V30% + (8 - 60)° = 60 Om

OrnpenenuM peakTUBHBIE U ITOJIHOE COMPOTUBIICHUE JIJISI TPETHEN TAPMOHUKH:

X|_3:3'X|_1:3'8=24OM;

Xc3 = XC]/3 =60/3 =20 OM,

Z3 =VR? + (X3 -Xc3)? =V30? + (24-20)? = 30,26 Om

OrnpenenuM aMIUIATYIHBIE 3HAYEHUS TOKOB JIJIs1 IEPBOM U TPEThEW TaPMOHUKH:
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| mi = Uma/ Z1 = 110/60 = 1,83 A;

lms = Unma/ Z3 = 64/30,26 =2,1 A.

Onpenenum AHCTBYIONIME 3HAYEHUS TOKOB JIJIsl IEPBOM U TPETHEW TapMOHUKH:
I, =1 /N2=1,83W2=1,3 A;

l3= 1,3/V2=2,1N2=1,48 A;
I[eﬁCTByIOIHCC 3HAYCHUC HCCI/IHYCOI/II[aJIBHOFO TOKa, TO C€CTb IIOKa3aHUC

aMIepMeTpa OIpeacisieM:
| =12+ 1472V 1,32 41,482 = 1,97 A;

Ol'[peI[eJII/IM CABHUT (1)8,3 AL pa3HbIX TAPMOHHUYCCKUX COCTABJIAIOIINX:

@ = arctg (X1 — X¢) /R = arctg (8—60) /30 = — 60°, tok |, onmepexkaer
Hanpspkenue U
@3 = arctg (X3 — Xc3) /R = arctg (24—20) /30 = — 7,6°, Tok |3 orcraer mo

¢daze or HanpspxkeHust Us.
MrHOBEHHOE 3HAYCHHE HECHHYCOUIAIBHOIO TOKA, IPOTEKAIOIICTO B IICITH
I (ot) = Ingsin (ot +yy) + Inssin (3ot + yis),
rIe 1, Vi3 — HadajabHbIC (ha3bl COCTABIISIONINX TOKA, . = Wy —Vi.
W3 ycinoBus 3aaun M3BECTHO, YTO HAYAIBHBIX (pa3bl BCEX COCTABJISIOIINX
HAMPSKEHUS PaBHBI HYITIO:
Wi =0 — (- 60°) = 60°
Vis=0—7,6°=-7,6°
w=2nuf=2¢+3, 14«50 =314 pan/cek.
Takum 00pa3oM, MTHOBEHHOE 3HAYCHHE HECHHYCOUIAIBHOIO TOKA B IIETIH

paBHO:

I =1,3sin (314t + 60°) + 1,83sin (942t — 7, 6°).

OHp@I[CJ'II/IM aKTI/IBHYIO MOIIHOCTb HpI/I HeCI/IHyCOI/I)IaJ'IBHOM TOKC:

P=U; 1y -cosp; +Us- I3 cosps =77,8-1,3-cos60° + 45,3 -1,48-cos(-7,6°)
=116 Br.

OnpenenuM peakTUBHYIO MOIIHOCTh MPU HECUHYCOUIAIBHOM TOKE:

Q=U;-ly-sing; + Uz - I3 sing; =77,8 - 1,3 - sin60° + 45,3 - 1,48 sin (- 7,6°)
= 78,7 Bap.

OHpGI[CJ'II/IM IMMOJIHYIO MOIIMHOCTDB IMTPH HECMHYCOUJAJIbHOM TOKC!

S=U-1=201,2+197=396,4 BA
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3anaHue 11 KOHTPOJIbLHYI0O padoTy Ne3

3amaHus Ha KOHTpoJIbHYI0 padboTy Ne 3 cocraBnens! B 50 BapuaHntax. Bapuanr,
NOJUIeKAIIUI PELIeHUI0, ONpeAessieTcs MO JABYM HocienHuM Imdpam mudpa
cryaeHta Tabmuist 10

Tabnuya 10
BapuaHTbl KOHTPOIBHOM padOTHI
ocnocretue | Hown | Howpnown | foeroctetite | riouey | Hovepao
aHTa BapuaHTa
01 51 1 1,11,21,31,41 26 76 26 6,18,30,32,45
02 52 2 2,12,22,32,42 27 77 27 7,19,21,33,46
03 53 3 3,13,23,33,43 28 78 28 8,20,22,34,47
04 54 4 4,14,24,34,44 29 79 29 9,11,23,35,48
05 55 5 5,15,25,35,45 30 80 30 10,12,24,36,49
06 56 6 6,16,26,36,46 31 81 31 1,14,27,40,49
07 57 7 7,17,27,37,47 32 82 32 2,15,28,31,50
08 58 8 8,18,28,38,48 33 83 33 3,16,29,32,41
09 59 9 9,19,29,39,49 34 84 34 4,17,30,33,42
10 60 10 10,20,30,40,50 35 85 35 5,18,21,34,43
11 61 11 1,12,23,34,46 36 86 36 6,19,22,35,44
12 62 12 2,13,24,35,47 37 87 37 7,20,23,36,45
13 63 13 3,14,25,36,48 38 88 38 8,11,24,37,46
14 64 14 4,15,26,37,49 39 89 39 9,12,25,38,47
15 65 15 5,16,27,38,50 40 90 40 10,13,26,39,48
16 66 16 6,17,28,39,41 41 91 41 1,15,29,33,48
17 67 17 7,18,29,40,42 42 92 42 2,16,30,34,49
18 68 18 8,19,30,31,43 43 93 43 3,17,21,35,50
19 69 19 9,20,21,32,44 44 94 44 4,18,22,36,41
20 70 20 10,11,22,33,45 45 95 45 5,19,23,37,42
21 71 21 1,13,25,37,50 46 96 46 6,20,24,38,43
22 72 22 2,14,26,38,41 47 97 47 7,11,25,39,44
23 73 23 3,15,27,39,42 48 98 48 8,12,26,40,45
24 74 24 4,16,28,40,43 49 99 49 9,13,27,31,46
25 75 25 5,17,29,31,44 50 00 50 10,14,28,32,47
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3ama4u K KOHTPOJIbHOI padoTe Ne3

3apaua 1

K Tpexda3sHOMy HCTOUHHMKY TOJKIIOUYEH HECUMMETPUYHBIN TpexQasHblii
npueMHUK (pucyHok 61). JIuneitnoe Hanpsbxenue paBHo 380 B. ConportuBiieHus
PE3UCTOPOB U PEAKTUBHBIX 3JIEMEHTOB paBHB: R; = 12 Om, X, = 12 Owm,
X,=40M, R3=140m.

Onpenenurs:

1. da3HbIC U JUHENHBIE TOKH I 3aJaHHOW CXEMBI COCUHEHUS, a TAKKE
TOK B HEUTPAJIBHOM IIPOBOJIE.

2. AKTHUBHYIO, pEaKTUBHYIO U MOJIHYIO MOIIHOCTH NPUEMHHKA.

[TocTpouTs B MacmTabe BEKTOPHYIO IMarpaMMy HaIpsKEHUH U TOKOB.

dia  r—
X,
B ._NY"Y\ | |X(':
R |l

Ce |-
N e

Puc. 61

3agaua 2

K Tpexda3sHOMy HCTOUHHMKY NOJKIIOUEH HECUMMETPUYHBIA TpexQasHblii
npueMHuK (pucyHok 62). JluneiiHoe Hanpsbkenue paBHo 220B. ConpoTtuBneHus
PE3UCTOPOB U PEAKTHBHBIX AJIEMEHTOB paBHBL: Ry = 9 Om, X ; = 10 Om, R, = 6
OM, X|_3 =4 Owm.

Onpenenuts:

1. @da3Hble U JIMHENHBIE TOKH IS 3JaHHOW CXEMBbI COCIUHEHUS.

2. AKTHUBHYIO, pEaKTUBHYIO U MOJHYIO MOIIHOCTH MPUEMHHKA.

[TocTpouTs B MaciTabe BEKTOPHYIO IMarpaMMy HaIpsHKEHUN U TOKOB.

Puc. 62
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3amauya 3

K TpexdazHOMy HCTOYHUKY TOAKIIOYEH HECUMMETPUUYHBIN Tpexda3Hblii
npueMHuK (pucyHok 63). Jluneitnoe HampsixeHue paBHo 220B. ConpoTtuneHus
PE3UCTOPOB U PEAKTUBHBIX 3JIEMEHTOB paBHbl: Ry = 11 Om, X ; = 12 Om, X, = 10
OwMm, R3 =14 Owm.

OnpenenuTs:

1. @da3HbIC U JIMHEWHBIE TOKH JJIS 3aJJaHHOM CXEMBbI COCIMHEHUSI, @ TAKKE
TOK B HEUTpaJIbHOM MPOBO/IE.

2. AKTHBHYIO, p€aKTUBHYIO U MOJIHYIO MOIITHOCTH MPUEMHUKA.

[TocTpouTs B MaciTabe BEKTOPHYIO IUarpaMMy HaNpsKEHUN U TOKOB.

Rl Xl,l
A ._C]_rwv\—
B e I |/Y“3
R,
Ce I
Ne
Puc. 63
3agaua 4

K TtpexdazHOMy HCTOYHHKY TMOJKIIOYECH HECUMMETPUYHBIN TpeXQa3HbIi
npueMHuK (pucyHok 64). Jluneitnoe Hamnpsixenue paBHo 380B. ConpoTuBneHus
PE3UCTOPOB M PEAKTUBHBIX DJIEMEHTOB paBHBL: Xc; = 6 OM, X, = 8 Om, R3 = 15
OM, ch =7 Om.

Onpenenuts:

1. da3HbIe W JTUHEWHbBIC TOKHU JJIs 3aJJaHHON CXE€MBbI COCTUHEHUS.

2. AXTHBHYIO, pEaKTUBHYIO H MOJIHYIO MOIIHOCTH NMPUEMHHUKA.

[TocTpouTs B Macirabe BEKTOPHYIO JUarpaMMy HaIpsHKCHHH U TOKOB.

| [Xei
Ae
i |
Be——r-— 1YYV \—lXD
R:
- o
Puc. 64
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3agava 5

K TtpexdazHOMy HCTOYHHKY TMOJKIIOYEH HECUMMETPUYHBIN TpeXQa3HbIi
npueMHUK (pucyHok 65). Jlunelinoe Hanpspbkenue paBHO 380B. CompoTuBieHus
PE3UCTOPOB U P CAKTUBHBIX 3J€MEHTOB paBHBI: Xc1 = 11 Om, R, =9 Om, X, =7
Om, X 3=10 Om.

OnpenenuTs:

1. da3HbIe U JTUHEWHBIC TOKU I 3aJJaHHOM CXEMbl COCAUHCHUS, a
TaKXe TOK B HEUTpaJIbHOM MPOBO/IC.

2. AXTHBHYIO, pEaKTUBHYIO U MOJIHYIO MOIIIHOCTH NMPUEMHUKA.

[TocTpouTh B MaciiTabe BEKTOPHYIO JUarpaMMy HaIlpsHKCHHM U TOKOB.

A 0—{ |X(]
|R: X

|

Xis
Ce ~NYY Y |
N e
Puc. 65
3amaua 6

K TpexdazHoMy HCTOYHMKY TMOJKIIOUYEH HECUMMETPUYHBIA Tpex(da3Hblil
npueMHuK (pucyHok 66). Jluneiinoe nanpspbkenue paBHo 220B. CompoTuBieHus
PE3UCTOPOB U PEAKTUBHBIX JIEMEHTOB paBHBI: X, = 13 OM, R, = 15 Om, X, =7
Om, X, =9 Om.

Onpenenuts:

1. da3HbIe Y JIMHEWHBIE TOKU IS 34IaHHOM CXEMbI COCTUHCHMUSL.

2. AKTUBHYIO, PEaKTUBHYIO U MTOJTHYIO MOITHOCTH MPUEMHHKA.

[TocTpouTh B MaciiTabe BEKTOPHYIO JUarpaMMy HaIpsoKEHUH U TOKOB.

| | Aes

Ce
I

Puc. 66
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3agaua 7

K tpexdazHoMy UCTOYHMKY TOAKIIOUYEH HECUMMETPUYHBIN TpeXQa3HbIii
npueMHuK (pucyHok 67). Jluneitnoe HampsixeHue paBHo 220B. ConpoTtuneHus
PE3UCTOPOB U PEAKTUBHBIX JIEMEHTOB paBHBI: R; = 9 OM, Xc; =7 Om, X, = 10
()hl,)(c3 =6 OMm.

OnpenenuTs:

1. da3HbIe U JIMHEWHBIC TOKHM JJIS 3aJaHHOM CXEMbI COCIMHCHMS, a
TaKKe TOK B HEUTPaJIbHOM MPOBOJIE.

2. AXTHBHYIO, pEaKTUBHYIO U MOJIHYIO MOIIIHOCTH NMPUEMHUKA.

[ToctpouTs B MaciiTabe BEKTOPHYIO JUarpaMMy HaIpsHKEHHN U TOKOB.

A ] L
)ﬂ:
B e V) ) I— |

Puc. 67

3agaua 8

K Ttpexda3sHOMy HUCTOUYHHMKY TMOJKIIOYEH HECUMMETPUYHBIA Tpex(a3HbIi
npueMHUK (pucyHok 68). JluneitHoe Hampspkenue paBHo 660B. CompoTuBieHus
PE3UCTOPOB M PEAKTUBHBIX DJIEMEHTOB paBHBI: R; = 25 OM X, = 30 Om, R3; = 20
OM, X|_3 =27 Om.

OnpenenuTs:

1. ®da3HbIe Y JIMHEHMHBIEC TOKH JJIs1 3aJaHHOM CXE€MBbI COCIUHEHUS.

2. AKTHUBHYIO, PCAKTUBHYIO M IOJIHYIO MOIIIHOCTH NMPUEMHUKA.

[TocTpouTh B MaciiTabe BEKTOPHYIO JUarpaMMy HaIpsHKEHUN U TOKOB.

R/
A o—&
|
B —é | | -
R, X,
C o—o— LIV Y YL
Puc. 68
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3amaua 9

K TpexdazHoMy HCTOUHHMKY MOAKIIOYEH HECUMMETPUUYHBIN Tpexda3Hbii
npueMHHUK (pUCYHOK 69). JIuneliHoe HanpspbkeHue paBHO 660B.
ConpoTuBiieHHs] PE3UCTOPOB U PEAKTUBHBIX AJIeMEHTOB paBHbI: X1 = 40 Om, R; =
50 OM, R3 =20 OM, X|_3 =25 Om.

OnpenenuTs:

1. dazHbIC U JUHEHWHBIC TOKH IJIS 3aJaHHOM CXEMBI COCIMHCEHUS, a
TaK>K€ TOK B HEUTPaJIbHOM MPOBOJE.

2. AKTHBHYIO, P€AKTUBHYIO U MOJIHYIO MOIITHOCTH MMPUEMHUKA.
3.ITocTpouts B MaciiTabe BEKTOPHYIO AUarpaMMy HANps>KEHUH U TOKOB.

A e NN e
R,

B ]
R.

('.__l |_l L A A S ]

Ne

Puc. 69

3amava 10
K Tpexda3zHOMy HCTOYHMKY NOAKIIOYEH HECUMMETPHUUYHBIN Tpexda3Hblii
npuemMHuK (pucynok 70). Jluneitnoe Hampsikenue paBHo 127B. ConpoTtuBneHus

PE3UCTOPOB U PEAKTUBHBIX AJIEMEHTOB paBHBI: R; = 15 Om, X =7 Om, Xj, = 17
Om. R =20 Om.

Onpenenuts:

1. dazHbIEe W JUHEWHBIC TOKH JUISI 3aJaHHON CXEMBI COeIUHECHUS.
2. AKTHBHYIO, PEaKTUBHYIO U TIOJIHYIO MOIITHOCTH MTPUEMHHUKA.
3.ITocTtponth B MaciTabe BEKTOPHYIO AHArpaMMy HANPSOKCHUH U TOKOB.

Xl 5
B ._,—/'YYY\_l
R,
Ce i
| |
Puc, 70
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3agaua 11

Nmeercs ogHodaszuelii TpaHchopmartop. [loab3ysich TEXHUUECKUMU JaHHBIMH,
IPUBEICHHBIMU HM)KE, PACCUUTaTh HOMUHAJIBHYIO MOIIHOCTh S, KOAI(P(UIUEHT
Tpanchopmaryu K, TOJHYI0 MOIIHOCTh HArpy3KH, MUTAEMOW OT BTOPUYHOU
oOMoTkn TpaHchopmaropa S, KOIDGUIMEHT MOIIHOCTH HArpy3Kd coSds,
K03 GuIMeHT Harpy3ku Tpanchopmaropa Ky, TOKM B 00MOTKaX TpaHcpopmaTopa
npu ¢aktudeckoir Harpy3ke |; u |, HOMUHAIBHBIN MEPBUYHBINA TOK B OOMOTKaxX
TpaHcopmaTopa Npu HOMHUHAJIBHON MOIIHOCTU |y , KOA(G(UUIUEHT MOJE3HOTO
JEHCTBUS IPU HOMUHAIBHON Harpy3ke U npu (GakTUYECKON Harpy3Ke My U 1.

TexHuueckue naHHble TpaHcpopmaropa:

HOMHUHaJIbHOE NepBUYHOE Hanpsbkenue Ui, =200 B;

HOMHUHAJIbHOE BTOpUYHOE HanpspkeHue U,, =20 B;

aKTHBHAs MOILHOCTb HAarpy3ku P, =375 Br;

peakTUBHAs MOIHOCTH Harpy3ku Q, = 225 Bap;

MOIIHOCTh OTEPH B cTanu P., = 2,32 Br;

MOIIHOCTh MOTEPh B OOMOTKax MpU HOMHHAIBHOW Harpy3ke P,, = 4,8 Brt;
BTOPHYHBIN TOK PU HOMUHAIBHOM MOITHOCTH |y = 25 A.

3agaua 12

Nmeerca ogHodazubiii Tpancpopmarop. [lonap3ysichk TEXHUYECKUMH JTaHHBIMU,
NPUBEACHHBIMU HHKE, PACCUUTATh HOMHUHAJIBHOE IMEpBHUYHOE HamnpsbkeHue Uy,
PEaKTUBHYIO MOILIHOCTh HArpy3ku Q;, MOJHYIO MOLIHOCTb HArpPy3KH, MUTAEMOMN OT
BTOpUYHOM  0oOMOTKM  TpaHcopmatopa S,.  KoaddunmeHntr  Harpys3ku
Tpanchopmaropa K, HOMHHAJIBbHBIA TIEPBUYHBIA TOK B  OOMOTKax
TpaHcopmaropa MpH HOMHUHAIBHOM MomHOCTH 1;,. BTopuunblii TOK mpH
HOMHUHAIBHOW MOIIHOCTH 1,,, TOKM B 0OMOTKax TpaHcpopMaropa Mpu
¢daktuueckoir Harpyske | u |, kKodppuuumeHT mnone3Horo AEWCTBUS TPHU
(dbaKkTH4eCcKOoi Harpy3Ke 7.

TexHuyeckue naHHble TpaHcPopMaTopa:
HOMHHAaJIbHAsI MOIITHOCTE Sy = 1250 B-A;
HOMHUHaIbHOE BTOpU4HOE HamnpsikeHnue U,, = 100 B;
koadurment tpanchopmaruu K = 2,5;
aKTHBHas MOIIHOCTH Harpy3ku P, = 700 Br;
KO2(PGUIIMEHT MOIIIHOCTH Harpy3ku cos ¢, = 0,8;
KO3 (PUIIMEHT MOJe3HOro JEHCTBUS MpPU HOMHUHAIBHOW Harpy3ke 1, = 0,96;
MOIIHOCTh TOTEPH B cTainu P, = 9,8 BT.
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3agaua 13

Nmeetcs ogrodaszueiii Tpanchopmartop. [lonp3ysch TEXHHUECKUMU JTaHHBIMH,
NPUBEICHHBIMHA HIDKE, PAaCCUUTaTh HOMHHAIBHYIO MOIIMHOCTh S,;, HOMHHAJIBHOE
nepBuuHOe HampspkeHue U, aKTUBHYIO MOIIHOCTh Harpy3ku P,, TOJIHYIO
MOIIIHOCTh HAarpy3Kd, MHATaeMOW OT BTOPUYHON OOMOTKHM TpaHchopmaTtopa S,
kod(dummenT Harpysku tpanchopmartopa K., HOMUHAILHBIM EPBUYHBIA TOK B
o0OMOTKax TpaHchopMaTopa Mpyu HOMUHATHHOW MOITHOCTH 1i,, TOKM B 0OMOTKax
Tpancopmaropa npu Qaxtuueckor Harpyske | u |, koapduiment none3Horo
JCHCTBUS TP HOMHHAIBHOW HArpy3Ke 1)y, KO3(PPHUIMEHT MOJIE3HOTO ICHCTBHS
npu (paKTHUECKOH HArpy3Ke #, MOIHOCTh MOTEPh B CTAIH Py;.

Texuudeckue nanubie TpaHchopmaropa:
HOMHUHaJIbHOE BTOpUYHOE Hampshkenue Uy, = 220 B;
koadurmeHt tpancopmaruu K = 8,18;
peakTUBHAs MOIIHOCTH Harpy3ku Q, = 240 Bap;
K03 PHUITMEHT MOIITHOCTH HArpy3ku coSd, = 0,6;
BTOPUYHBIN TOK TP HOMUHAJILHON MOITHOCTH 1,, = 3,5;
KO3 (PUIIMEHT MOJE3HOTO JEHCTBUS TP HOMUHAIBHON Harpys3ke 1, = 0,94;
MOIIIHOCTb MTOTEPh B 0OMOTKAaX MPU HOMUHAIBHOU Harpyske Py, = 2,4

3anava 14

Nmeetcs ogHodazubiii Tpanchopmarop. [lonb3ysch TEXHUYECKUMHU JaHHBIMU,
MPUBEJACHHBIMU HIKE, pAcCUYUTaTh HOMHUHAJIBHOE MepBUYHOE Hampspkenue Uy,
koddummenT Tpanchopmanuu K, peakTrBHAsS MOITHOCTH HArpy3ku Q,, MOITHYIO
MOIIIHOCTh HArpy3Kd, MUTAeMON OT BTOPUYHON OOMOTKH TpaHcdopmaTopa Sy,
koa(dureHT Harpy3ku Tpanchopmaropa K., BTOpUUHBINA TOK IPU HOMUHAIBHOU
MOITHOCTH [y , TOKM B 00MOTKax TpaHc(opMaropa npu (akTUdecKoil Harpys3ke 1;
u |, ko3 PULMEHT MoJae3HOTr0 ASHCTBUS TPU HOMUHAIBHON HArpy3Ke 1y, KO3 du-
[UEHT MOJIE3HOTO ACHCTBUS NpH (PaKTUUECKON HAarpy3Ke 1.
Texnndeckne naHHble TpaHC(HOPMATOPa: HOMHHAIBHAS MOIIHOCTD Sj; = 500 B-A;
HOMHUHaJIbHOE BTOpUYHOE HamnpsikeHue Uy, = 127 B;

aKTUBHAsl MOIIIHOCTh Harpy3ku P, = 260 Br;
kod(dpumreHT MouHoCTH Harpy3ku cos ¢, = 0,87,
HOMUHAJIbHBINA IEPBUYHBIA TOK B 0OMOTKaX TpaHchopMaTopa Ipu HOMUHAIbHON
MontHocTH 1, = 1,32 A;
MOIIHOCTh TOTEPH B cTanu P, = 18,2 BT;
MOIIIHOCTb TTOTEPh B 0OMOTKAaX NMPYU HOMUHAIBHOU Harpy3ke P, =17 Br.
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3agaua 15

Nwmeetcst ognodaszubiii Tpanchopmatop. Ilonp3ysch TEXHUYECKUMH JAHHBIMH,
NPUBEACHHBIMU HIKE, paccuuTarh Kod(pduuueHt tpaHchopmaimu K, MOIHYIO
MOIIIHOCTh HArpy3Ku, MUTAaeMON OT BTOPUYHOM OOMOTKH TpaHcdopmaTopa Sy,
KOA(PQOUIIMEHT  MOIIHOCTA  Harpy3ku  coSd,, KOI(PPUIMEHT  Harpy3Kd
tpanchopmaropa K, HOMUHAIBHBIA TIEPBUYHBIA TOK B  OOMOTKax
TpanchopMaTopa TpPW HOMHHAJIBHONW MOIMHOCTH 1, BTOPUYHBIA TOK TMIpPH
HOMHUHANIbHOW MomHOocTH | , Tokm B oOMOTKax TpaHchopmaTopa mpH
daxktuyeckoir Harpyske |y u 1, koapduumMeHT mone3Horo ASHCTBHUS TMpHU
HOMUHAJIBHOU Harpy3Ke 1y, Ko3GOUIMEHT MOJe3HOTO ASHCTBUS NTPH HaKTUUECKON
Harpyske .

Texanueckue nanHple TpaHCHOpMaTOpA:
HOMHMHAaJIbHAsI MOIMHOCTE S, = 1500 B-A;
HOMHUHAaJIbHOE NepBUYHOE Hanpsikenue Uy, = 6000 B;
HOMHUHAJIbHOE BTOpUYHOE HanpsbkeHue U,, = 120 B;
aKTHBHas MOILHOCTb Harpy3ku P, = 840 Br;
peakTUBHasi MOIIHOCTh Harpy3ku Q, = 630 Bap;
MOIIHOCTh TOTEPH B cTanu P, = 42,15 Br;
MOIIIHOCTb MTOTEPh B 0OMOTKaX NMPU HOMUHAIBHOU Harpyske P, = 27,9 Br.

3amaua 16

Nmeercs ogrodaszubiii Tpanchopmatop. [lomab3ysich TEXHUYECKUMU JTaHHBIMU,
MPUBEJACHHBIMU HIKE, pAcCUYMTaTh HOMHHAJIBHOE TepBUYHOE Hampspkenue Uy,
kodduimeHT Tpanchopmannu K, peakTHBHYI0 MOIITHOCTh HAarpy3ku Q,, MOJHYIO
MOIITHOCTh HAarpy3KH, MHATAeMOH OT BTOPUYHON OOMOTKHM TpaHchopmaTtopa S,
ko3 uieHT Harpy3ku TpaHchopmatopa K., HOMUHANIBHBIA EPBUYHBIA TOK B
oOMoTKax TpaHcopmaTopa MPU HOMUHAIBHON MOIIHOCTU |1y , BTOPUYHBIA TOK
IPU HOMUHAJIBHOW MOITHOCTU 1,,, TOK B 0OMOTKE INpHu (pakTUUecKon Harpyske |y,
KO3 GUIUEHT MOJE3HOr0 JACHCTBUS MPU HOMUHAIBHOW Harpyske 1y, MOIIHOCTh
1norepp B cranu P;.

TexHuyeckue naHHbIC TpaHchopmaTopa:
HOMHUHaIbHAs MOITHOCTE Sy = 3000 B-A;
HOMHUHaJIbHOE BTOpUUHOE HanpsbkeHue U,, = 127 B;
aKTHUBHAasi MOIIHOCTh Harpy3ku P, = 2100 Br;
K02 (PHUITMEHT MOIITHOCTH HArpy3Ku coSd, = 1;
TOK B 00MOTKe mpu (pakTudeckoit Harpyske |} = 9,6 A;
K03 PUIMEHT moNe3Horo AeicTBUA NP dakTrdeckoit Harpy3ke 1 = 0,97;

MOIITHOCTh TTOTEPh B 0OOMOTKAaX MPY HOMUHAIBHOU Harpyske P, = 80 BT.
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3agaua 17

Nmeetcs ognodasznsiii Tpanchopmartop. [lonb3ysch TEXHMUECKUMU JTaHHBIMH,
IPUBEIECHHBIMM HU)XE, pPacCUMTaTh HOMUHAJIbHOE MEpBUUHOE HampspkeHue Uiy,
HOMMHAJIbHOE BTOpPUYHOE HampsbkeHue U,,, aKTHMBHYIO MOLIHOCTb Harpysku P,
PEaKTUBHYIO MOILHOCTh Harpy3ku Q, MOJIHYI0 MOIIIHOCTh HArpy3KH, MUTAEMOM OT
BTOPUYHONH OOMOTKHM TpaHchopmaTopa S;, KOIPPHUIMEHT MOIIHOCTH HArpy3KH
coS(,, BTOPUUHBIM TOK MpPH HOMHUHAJIBHOW MOIIHOCTH 1,,, TOKH B OOMOTKax
Tpancopmaropa npu paxtudeckor Harpyske | u |, koapduiment noaesHoro
neicTBUS npu (HAKTUIECKON HAarpy3Ke 1).

TexHuueckue naHHble TpaHcpopmaropa:

HOMHHAJIbHASI MOIIHOCTH Sy = 400 B-A;

koadunment tpanchopmaruu K = 0,4;

koaduienT Harpysku tpanchopmaropa K, = 0,83;

HOMUHAJIbHBIA IEPBUYHBIN TOK B 0OMOTKaX TpaHchopmaTopa IpH HOMUHAJIbHON
MomtHocTa 1 =22 A;

KOX(POUIIUEHT TOJE3HOTO JSHCTBUS TpPUW HOMHMHAIBHOW Harpyske m, = 0,92;
MOIIHOCTh TOTEPH B cTanu P, = 21,2 BT;

MOIIHOCTb ITOTEPh B 0OMOTKaX MPH HOMUHAJIbHOH Harpy3ke P, = 10,4 BT.

3agauya 18

Nmeetcs onnodazubiii Tpanchopmarop. Ilonb3ysck TEXHUYECKUMU JAHHBIMU,
MPUBEACHHBIMU HUXE, PACCUNTATh HOMHUHAJIBHYIO MOITHOCTH S , HOMHUHAJIBHOEC
BTOpUYHOEe HamnpsbkeHue Uj,, aKTUBHYIO MOIIHOCTb Harpy3ku P,, TMOJIHYIO
MOIIIHOCTh HArpy3Kd, MUATAeMON OT BTOPUYHON OOMOTKH TpaHcopmaropa S,
HOMHWHAJIBHBINA MEPBUYHBIN TOK B 0OMOTKax TpaHcpopMaTopa Mpu HOMUHAIBHOU
MOIITHOCTH Iy , BTOPUYHBIA TOK IPU HOMHHAJIBHOW MOIIHOCTH |p,, TOKH B
oOMoTKax TpaHchopmaTopa mpu (aktudyeckoil Harpyske |; u |y, koaddumment
MOJIC3HOTO JICUCTBUS MPU HOMUHAJIBHOW HArpyske 1, KOd(QPUIUEHT MOJE3HOTO
NeNcTBUS NP (HPaKTUUECKON HArpy3Ke 1.

TexHuyeckue naHHbIC TpaHchopmaTopa:
HOMHUHAaJIbHOE NepBUYHOE Hanpsbkenue Uy, = 200 B;
koadurment tpanchopmaruu K = 4,4;
peakTuBHas MOIIHOCTH Harpy3ku Q, = 120 Bap;
kod(dpumreHT MouHoCcTH Harpy3ku cosd, = 0,707;
kodpdunmeHT Harpysku tpancopmaropa Ky = 0,68;
MOIIHOCTh OTEPH B cTanu P, = 14BT;

MOIITHOCTh TTOTEPHh B 0OMOTKAX MPU HOMUHAILHOU Harpy3ke P, = 7,3 BT.
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3agaua 19

Nmeetcs ognodaszusiii Tpanchopmatop. [lonb3ysach TEXHUYECKUMH AaHHBIMH,
MPUBEJACHHBIMU HUXKE, PacCUYUTAaTh HOMUHAIBHYIO MOIIHOCTH S, KO3 UIIMEHT
TpaHchopmaru K, peakTUBHYIO MOIIHOCTh Harpy3ku Qp, MOJHYIO MOIIHOCTh
Harpy3ku, MUTaeMON OT BTOPUYHON 0OMOTKH TpaHchopMmaropa S;, ko3P HUITMEHT
Harpy3ku TpaHchopmaropa Ky, HOMHUHAIBHBIM TEPBUYHBIA TOK B OOMOTKax
Tpanchopmaropa TpH HOMHUHAIBHONW MOIMHOCTH 1;,, TOKH B OOMOTKax
Tpancopmaropa npu paxtuueckor Harpyske | u |, koapduinuent noaesHoro
JEUCTBUSL NIPU HOMHUHAJIBHOM HAarpyske 1y, KO3()(QUIMEHT IMOJIE3HOTO IEUCTBHS
npu (paKTUUECKON HArpy3Ke 1.

Texnuueckue naHHbIe TpaHCPOpMaATOpA:

HOMHUHaJIbHOE NepBu4HOE Hanpsbkenue U, = 180 B;

HOMHUHAJIbHOE BTOpUYHOE HanpspkeHue U, =36 B;

aKTHBHAs MOIHOCTbH HAarpy3ku P, =72 Br;

KO3((PUIIMEHT MOLIHOCTH HArpy3ku coS, = 1;

BTOPHYHBIN TOK TIPU HOMHUHAJIBLHOW MOIITHOCTH 15, = 2,5;

MOIIHOCTh OTEPH B cTanu P, = 4,1 BT;

MOIIHOCTb [TOTEPh B 0OMOTKaX IpU HOMUHANIbHOH Harpy3ke P, = 1,69 Br.

3agaua 20

Nmeetcs ogrodasubiii Tpancopmarop. [lomp3ysach TEXHHUECKUMU TaHHBIMH,
NPUBEICHHBIMA HHUXE, PacCuMTaTh HOMHHAIbHOE TepBHUYHOE HampspkeHue Uy,
koadummenT tpanchopmaruu K, peakTHBHYIO MOIIIHOCTh Harpy3ku Q, MOJIHYIO
MOIIIHOCTh HArpy3KH, MUTAE€MOW OT BTOPUYHOM OOMOTKH TpaHcdopmaropa S,
koadurreHT Harpysku tpanchopmaropa Ky, BTOpUUIHBINM TOK TP HOMUHAIBHON
MOIIHOCTH oy , TOKM B 00MOTKax TpaHcopmaTopa npu pakTudeckon Harpyske |y
u |, ko3 PULMEeHT Moae3HOT0 ASCTBUS TPU PAKTUYECKON HArpy3Ke 1), MOLTHOCTb

MOTEPh B OOMOTKAaX MPU HOMUHAIBHOU Harpy3ke P,.

TexHuueckue gaHHbIE TpaHchopMaTopa:

HOMHMHAaJIbHAs MOIMHOCTE Sy = 600 B-A;

HOMHUHaJIbHOE BTOpUYHOE HampsukeHue U,, = 150 B;

aKTHBHasl MOIIHOCTh Harpy3ku P, =432 Br;

koa(dpumreHT MoutHOoCTH Harpy3ku cosd, = 0,8;

HOMUHAJIbHBIA NMEPBUYHBIN TOK B 0OMOTKaxX TpaHc(opmaTopa Mpu HOMUHAIBLHON
MomuoctH 1, = 12,5 BT;

KO3 (PUIIMEHT MOJE3HOT0 AEHCTBUSA TP HOMUHAJIBHOM Harpy3ke 1), = 0,96;
MOIIHOCTh OTEPH B cTanu P, = 17 Br.
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3agaua 21

O3HaKOMHTHCS C OCHOBHBIMH ITapaMeTpaMH JABUTATENS TOCTOSTHHOTO TOKA.
Haueptuthb cxemy (pucyHok 71). OnpenenuTs HalpssKeHUE CETH, TTOABEACHHOE K
neuratenio U, conmpoTuBieHne 0OMOTKH SKOPs ABUTATENS R, TOK B 0OMOTKE SIKOpS
I, Tok B 0OMOTKE BO30OYX1eHus |, moTepu MomHOCTH B nBuratene AP,

KO3 GUIIMEHT MOJIE3HOTO ACHCTBUS ABUTATENS 1), BpAIAlOIIMK MOMEHT JBUTATEIS
M, IyCKOBO€ CONPOTUBJICHUE MPU YBEIIMUCHHUH ITyCKOBOI'O TOKA MO0 CPAaBHEHUIO C
HOMHUHAJIBHBIM B 1,2 paza Ry;.
OCHOBHBIE TAPAMETPHI JBUTATEIIA:
compoTuBJeHNE B 00MOTKe B30y xaeHusT Rg =200 Om;
npotuBo-2J[C B oOMoTke sikopss E =396 B;
HOMHHaJIbHAs YyacToTa sikops N, = 250 00/MuH;
HOMHUHAJIBHBINA TOK, MMOTPeOIsieMbIit ABuraTeiaeM u3 cetu | =50 A;
MOIITHOCTB TTOTpebissemas aeuraresieM u3 cetu P; = 20 kBT;
T0JIC3HAast MOIITHOCTh ABurarens P, = 18,6 kBT.
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3amaua 22

O3HaKOMHUTBCS C OCHOBHBIMHM IMapaMeTpaMHu JBUTATENs IMOCTOSHHOTO TOKa.
Haueptuth cxemy (pucyHok 71). OnpenenuTs HanpsHKEHUE CETU, MOJBEICHHOE K
nsurarento U, comporuBieHue B 0OMOTKe B030yxneHus Rg, mpotuBo-O/IC B
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oOMoTke sikops E, HOMUHAIBHBIM TOK, MOTpeOIsieMbIii nBUTaTteneM w3 cetu |,
MOIITHOCTh TMMOTPEOJISIEMYIO JBUTATEEM M3 CETH P;, TMOJE3HYH MOIIHOCTh
nBurarens P,;, Ko3(pdUIMEHT TMO0JIE3HOTO JEHCTBHUS JBUTATENS 1), IYCKOBOE
COIIPOTHUBJICHUE MPU YBEIUUYECHUH ITyCKOBOT'O TOKA M0 CPABHEHUIO C HOMUHAJIbHBIM
B 1,3 pa3a Ry

OCHOBHBIE TAPAMETPHI TBUTATEIIA:
conpoTuBiieHue 0OMoTKH sikops apurarenss R;=0,1 Owm;
HOMMHAJIbHAS YacToTa Kops 1, = 500 06/muH;
TOK B 0OMOTKe sikopst | =193 A;
TOK B OOMOTKe BO30OyxkaeHusa lg =2 A;
MoTepu MOIIHOCTH B aBuraresne AP = 35,1 kBr;
Bpataromuii MoMeHT asurarens M = 1100 H-m.

3agaua 23

O3HaKOMHUTBCA C OCHOBHBIMH IapaMeTpaMu IBUTATENSl IMOCTOSHHOTO TOKA.
Haueptutrs cxemy (pucynok 71). Omnpenenutb CONPOTUBICHHE B OOMOTKE
Bo30Oyxnenust Rg, mpotuBo-OJIC B oOMoTKe sikops E, HOMUHaIbHYIO YacTOTy
AKOpS My, TOK B OOMOTKE SIKOpsI |, HOMUHANBHBIA TOK, TOTPEOISIEMBII ABUTATEIEM
u3 cetu |, morepu MOIHOCTH B ABUTaTene AP, KO3 PUUUEHT MoJIe3HOro ACHCTBUS
JIBUTaTeld 1), IyCKOBOE COMPOTHUBIICHUE IPU YBEIWYEHHH ITyCKOBOIO TOKa IO
CpaBHEHUIO ¢ HOMUHAIBHBIM B 1,4 paza R,,.

OCHOBHBIE MTAPAMETPHI JTBUTATEIIA:

HaIpsDKEHUE CETH, oiBefieHHoe K apurateno U =220 B;
conpoTuBieHrue oOMoTku sikops npurarenst R; = 0,08 Owm;

TOK B 0OMOTKe BO30OyxkaeHus lg=2,73 A;

MOIITHOCTh, TOTpeOsieMas ABurareneM usz cetu P; = 13,8 kBT;
TI0JIC3HAsI MOIITHOCTh aABurarens P, =12 kBr;

Bpamatommii MoMeHT asurarenst M = 600 H-m.

3agaua 24

O3HaKOMHUTBCA C OCHOBHBIMHU TapaMeTpaMH JBUTATENs TOCTOSIHHOTO TOKa.
Haueptuth cxemy (pucyHok 71). OnpenenuTs HanpsHKEHUE CETH, MOJBEICHHOE K
nsurarento U, conpoTuBieHue OOMOTKH sAKOpsi ABUTaTeNss Rg, TOK B OOMOTKe
sakops lg, TOk B 00MOTKE BO30YkaeHUS |3, MOITHOCTH, MOTPEOIIEMYIO IBUTATEIIEM
U3 ceTu P;, MoJe3Hy0 MOIIHOCTh ABUTATENs P,, BpalllarOluii MOMEHT JIBUTATEIIA
M, yCKOBO€ COMPOTUBIICHHE MPHU YBEIUYEHUHU MTYCKOBOTO TOKA MO CPABHEHUIO C
HOMHUHAJIBHBIM B 1,5 pa3za R .
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OcCHOBHbIE TAPAMETPHI IBUTATEIIS:
CONPOTUBJICHUE B 00MOTKE BO30Yy)ieHuss Rg =260 Owm;
npotuBo-2/IC B oOMoTke sikopss E =775,3 B;
HOMHUHaJIbHas yacTtoTa sskopsi N = 350 06/mMuH;
HOMUHAJIBHBIA TOK, TOTPEOISIEMBbIN 1BUTATENEeM u3 ceTh 1, = 50 A;
MoTepu MOIHOCTH B iBuraresie AP = 3,12 kBr;
ko3 umreHT mone3noro aercteus asuratens 1 = 0,92.

3agaua 25

O3HaKOMHUTBCA C OCHOBHBIMU IapaMETPaMHU JIBUTATENIsI MOCTOSHHOTO TOKA.
Haueptutrh cxemy (pucyHok 71). OmnpeneiauTs CONPOTHBICHHE B OOMOTKE
B0o30yx)aeuust Rp mpotuBo-O/IC B obmoTke sikops E, HOMHHANBHYIO 4acTOTY
AKOPSI Ny, HOMUHAJBHBIA TOK, TOTPEOsIEMbId JBUTATEIIEM U3 CETU 1, MOITHOCTD,
noTpedisieMyt0 JBUratrejieM W3 ceTh P , moTepu MOIIHOCTA B jaBurateine AP,
KOA((GUIUEHT MOJE3HOTO ACHCTBUSI ABUraTels 1), IIyCKOBOE CONPOTUBIECHUE IPU
YBEJIMYEHHUH ITyCKOBOI'O TOKA [0 CpaBHEHUIO ¢ HOMUHAIBHBIM B 1,1 paza R,.

OcCHOBHBIE MTApaMEeTPhI IBUTATENS:

HaIpspKeHUE ceTH, oaBeaeHHoe k apurarento U = 500 B;
CONMPOTHUBJIEHUE OOMOTKU sikops Asuratens R, = 0,15 Owm;
TOK B 00MOTKe sikopst 1, =70 A;

TOK B 00MOTKe BO30YykneHusi 1, =4 A;

MOJIE3HAs] MOIHOCTH iBuratens P, =34 kBr;
Bpamatommiit MoMeHT asurarenst M = 1000 H-m.

3agaua 26

O3HaKOMHUTBCS C OCHOBHBIMHU IMapamMeTpamMu JBUTATENIsl MOCTOSHHOTO TOKa.
Haueptuts cxemy (pucynok 71). Onpeaenuts npotuBo-2J1C B odMoTke skops E,
HOMHUHAJIBHYIO YacTOTy SIKOpsS N, TOK B OOMOTKE sikops |, TOK B 0OOMOTKe
BO30YyXK1eHus: 1,, HOMUHAJIBHBIM TOK, MOTPEOJISIEMBIA JBHTaTelieM U3 CETH 1,
MOJIC3HYI0 MOIIMHOCTh JBUTaTens P, KOAh(UIMEHT I0JIE3HOro JeMCTBUS
JIBUTATENS 1), TyCKOBOE CONMPOTUBJICHUE NPH YBEIMYECHHUM ITYCKOBOI'O TOKa IIO
CpPaBHEHHIO C HOMUHAJIbHBIM B 1,3 pa3a R,,.

OCHOBHBIE TApAMETPHI JTBUTATEIIA:

HaIpsDKeHUE CeTH, oaBeaeHHoe k npurarento U = 380 B;
conpoTuBieHue oOMoTku sikops npurarenss R; = 0,05 Owm;
COIPOTHBIIEHUE B 00MOTKe BO30YxieHust Rg =76 Owm;
MOIITHOCTb, TOTpebIIIemMas 1BurareiieM u3 cetu P; = 76 kBT;
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noTepu MoIHOCTHU B aBuratene AP = 6,8 kBr;
Bpalaronuii MomeHt asurarens M = 1406 H-m.

3agaua 27

O3HaKOMHUTBECA C OCHOBHBIMHU IMapaMeTpaMH JBUraTelisl MOCTOSIHHOTO TOKa.
Haueptuth cxemy (pucynok 71). Onpenenuts CONPOTUBICHUE OOMOTKU SIKOPS
nsurarens Rg Tok B 00MoTke sikops |, Tok B 00MOTKe BO30yxaeHus |, MOIITHOCTD,
noTpedsieMyto JBUTaTelleM U3 CeTH P, morepu MoOUIHOCTH B jBurarene AP,
IIOJIE3HYI0 MOIIHOCTH jBurarens P,, Bpamarommii MOMEHT aBuratens M,
MIyCKOBOE COIMPOTUBICHUE TMPU YBEJIUYCHHH MMYCKOBOTO TOKA MO CPAaBHEHUIO C
HOMHUHaJIBHBIM B 1,5 paza R,

OCHOBHBIE MTAPAMETPHI JBUTATEIIA:
HaIpsDKCHHUE CETH, ToiBe/ieHHoe K nurareno U =220 B;
COMPOTHUBJIEHUE B 0OMOTKE BO30OyxkaeHUsT Rp =44 Owm;
npotuso -J/]C B oomoTke sikopst £ =210 B;
HOMHUHAaJIbHAs YyacToTa sikops N, = 520 00/MuH;
HOMUHAJIBHBIA TOK, MOTpeOasieMblit qeurareneM u3 cetu | =240 A;
ko3 uieHT noaeznoro aeiictBus aeurarens n = 0,9.

3agaua 28

O3HAKOMHUTBCS € OCHOBHBIMM IIapaMETpaMU JBUTATENsS] MOCTOSTHHOTO TOKA.
Haueptuts cxemy (pucynok 71). OnpenenuTs HalpspDKEHUE CETH, OJBEECHHOE K
nsurarento U, compoTuBlieHHE OOMOTKH SIKOpS ABUTaTelss Ry, TOK B 0OMOTKe
akops |r, HOMUHAJIBHBIM TOK, MOTpeOIsieMblil ABUraTenem W3 cetu |, morepu
MOIIHOCTU B naBurarene AP, koapPuuueHT mojae3Horo AeMCcTBUS IBUraTens 1,
BpallarolMil MOMEHT JABHUTrareins M, MyCKOBOE CONPOTHUBIICHHE IIPU YBEIUYECHHUH
MTyCKOBOTO TOKA MO CPAaBHEHUIO C HOMUHANILHEIM B 1,4 pasza R,.

OCHOBHBIE MTapaMeTPhl JBUTATENS:
conpoTuBJeHUEe B 00MOTKe Bo30OyxaeHus: Rg = 100 Om;
npotuBo -23/[C B oomoTke sikops E = 194,2 B;

HOMHUHAaJIbHas YyacTtoTa sikops N, = 180 00/MuH;

TOK B 00MOTKe BO30YyxkaeHus | =2 A;

MOIITHOCTh, TOTpeOsseMas ApurarenaeM u3 cetu P = 12 kBT;
oJie3Hass MOITHOCTh aABurarens P, = 10,8 kBT.
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3agaua 29

O3HAaKOMUTBCS C OCHOBHBIMHM IMapaMeTpaMu JBUTATENs] MOCTOSHHOTO TOKa.
Haueptuts cxemy (pucyHok 71). Onpenenuts npotuBo-3/C B o6MoTtke sxops E,
HOMHUHAJIBHYIO YacTOTy SIKOpsl Ny, TOK B OOMOTKE sIKOps lg, TOK B 0OMOTKe
BO30YyXJeHusl |z, HOMUHAJIBHBIM TOK, MOTPEOIsiEeMbId ABUTATENEM M3 ceTH |y,
MOJIE3HYI0 MOIIHOCTh JBuratens P, ko3pduiment monesHoro AeMcTBUs
JIBUTATEIIA 1), IYCKOBOE COMPOTHUBJICHUE MPHU YBEJIUYCHHH ITyCKOBOI'O TOKa IIO
CpaBHEHMIO ¢ HOMUHAJIBHBIM B 1,1 paza R,.

OcHOBHBIE TapaMeTPhl IBUTATES:
HaIpsHKeHUE ceTH, noaseaeHHoe k apurarento U =450 B;
conpoTuBjieHUE 0OMOTKH sikops auratenss R;=0,2 Owm;
COIIPOTHUBJICHUE B 0OMOTKE BO30yxaeHusa Ry =150 Om;
MOIITHOCTh, TOTpeOsiemMas ABurareneM usz cetu P = 13,5 kBr;
MOTE€pPU MOIIHOCTH B nBurarenie AP =25 kBr;
Bpamaromuii MoMeHT asurarenst M =420 H-wm.

3agaua 30

O3HaKOMHUTBCA C OCHOBHBIMU IMapaMeTpaMu JABUTATENsl MOCTOSHHOIO TOKA.
Haueptuth cxemy (pucyHok 71). OnpenenuTs HaNps>KEHUE CETH, MOJBEICHHOE K
nsurarennto U, conpoTuBiieHHE 0OMOTKU SIKOpsl ABUTATENsl Ry, CONMpOTUBIICHHUE B
oOMOTKe BO30Yx1eHust Rz, Tok B 0OMOTKEe sIKOpsi lg, MOIIHOCTB, moTpebiseMast
JIBUTATEsIeEM U3 ceTdu Py morepu momHocTH B aBurarene AP, Bpamarommuii MOMEHT
nBuUraresiss M, MycKOBOE€ CONPOTHUBIICHHE MPHU YBEJIUYECHHHM ITYCKOBOTO TOKa IO
CpPaBHEHUIO C HOMUHAIBHBIM B 1,5 pa3a R,

OCHOBHBIE TApAMETPHI TBUTATEIIA:
npotuBo-2/{C B oOMoTke skopsa E =250 B;
HOMHUHAaJIbHAs YacToTa sikops N, = 400 o6/MuH;
TOK B 00MOTKe BO30YykneHusi 1, =4 A;
HOMUHAJIBHBIA TOK, MOTPEOIsIeMbIN ABUTaTeeM u3 cetu 1, =296 A;
MoJI€3Hask MOITHOCTh aABurarens P, =70 kBT;
koa(dummeHT moneznoro aeiicteusa auratens n = 0,91.

3agaua 31
31.1. J{ns muTaHus MOCTOSSHHBIM TOKOM TMOTPEOUTENS C MOUIHOCThIO Py =
250 Bt npu Hanpsibxkenun Uy = 30 B HyX)HO coOpaTh cXxemy OJHONEPHUOTHOTO

BBINPSAMUTENS, UCIONb3ys nquon tuna J231b ¢ TexHuueckumu qaHHbIMH o = 5
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A, Upgp = 300 B. CoctaBuTh CXeMy BBITPSIMUTEIIS.

31.2. JIns muTaHus MOCTOSSHHBIM TOKOM TMOTPEOUTENSI C MOUTHOCThIO Py =
250 Bt npu Hanpsokenun Uy = 100 B HyXHO coOparh cxXeMy JBYXIIO-
JYNEPUOHOTO BBIIPAMUTEIISI, UCIONB3ys auoa Tumna J[231 ¢ TeXxHuYeCKHuMU
naHHbIMHU o = 10 A, Uggp = 300 B. CocTaBUTB CX€MY BBIIPSMUTEIS.

31.3. Jlist cocTaBiieHHs CXeMBI TPeX()a3HOTO BRIIPSIMUTEIS Ha TPEX JTHOAX
3aganel quozpl tna /12316 ¢ TexHudeckuMu TaHHBIMA | o = 5 A, Ugs,= 300 B.
Brempsimurens nomkeH nurate norpeburtens ¢ Uy = 100 B. Onpenenuts mo-
MYCTUMYIO MOIIHOCTh MOTPEOUTENISI U COCTABUThH CXEMY BBIIPSIMUTEIIA.

3amava 32

32.1. JInst muTaHus MOCTOSIHHBIM TOKOM MOTPEOHTENSE C MOIIHOCThIO Py =
350 Bt npu nHanpsbxkenun Uy = 50 B HyXHO coOpaTh cXeMy OJHOINEPUOJHOIO
BBIIIPSMUTENS, UCNONb3yst Auoxa Tuma JI7I° ¢ TeXHU4ecKUMM AaHHBIMH ljon =
0,3A, Upgp= 200 B. CocTaBuTh CXEMY BBIITPSIMUTEIISA.

32.2. JI1si muTaHus TMOCTOSIHHBIM TOKOM MOTPEOUTENsE C MOIIHOCThIO Py =
50 Bt npu nHanpsixkenuun Uy = 50 B Hy)kHO coOpaTh cxeMy JABYXITOJIYIEPHUOIHOTO
BBINPSIMUTEIS, UCIIOB3Ys Juoj Tuna /1224 ¢ TexHn4eckuMu JaHHBIMU |on =5 A,
Uosr = 50 B. CocTaBuUTh CXeMy BBIIPSIMUTES.

32.3. st cocTaBiieHust cxeMbl Tpex(a3HOTO BBIMPSIMUTENS HA TPEX JUOAaX
3aganel quonanl Tuna /1224 ¢ texamyeckumu JaHHBIMA o = 5 A, Uy, = 50 B.
Beimpsimurens goikeH nurtate notpeoutrens ¢ Uy = 100 B. Onpenenuts
JIOMYCTUMYIO MOIITHOCTb MOTPEOUTENSI U COCTABUTH CXEMY BBITIPSIMUTEIIS.

3agaua 33

33.1. JI1si mMTaHus TOCTOSIHHBIM TOKOM TIOTPEOUTENSI ¢ MOIIHOCTBIO Py =
100 Bt npu nanpspbkenun Uy = 50 B HyXHO coOpaTh cxeMmy OJHOIIEPHUOIHOTO
BBIIIPSIMUTENS, UCIONB3ys auof tuna 305 ¢ TexHudeckuMu JaHHbIMU | o = 6
A, Upgp = 50 B. CocTaBUTh cXe€MY BBIIPSIMUTES.

33.2. JI1st miTaHusg TOCTOSIHHBIM TOKOM TIOTPEOUTENSI ¢ MOITHOCTBIO Py =
300 Bt mnpu wnHanpsoxkenuun Uy; = 100 B HyxHO coOparh cxemMy JIBYX-
MOJYNEPUOJHOTO BBIIPSAMUTENS, UCNONb3ys auoxa tuna J[305 ¢ texHuueckumu
naHHbIMU jor = 6 A, Upgp = 50 B. CocTaBUTE CX€My BBIIPSMUTEIS.

33.3. Jnst coctaBieHust cxembl TpeX(PazHOTo BBITPSMUTENS HA TPEX TUOAAX
3aganbl auonabl tuna 305 ¢ TeXxHu4ecKuMH JaHHBIMU | g0 = 6 A, Uyg, = 50 B.
Beimpsimutens gomkeH nutath motpebutrens ¢ Uy = 80 B. Omnpenenuts
JOTTYCTUMYIO MOIITHOCTD IMTOTPEOUTEIIS U COCTABUTH CXEMY BBITIPSIMUTEIS.
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3agaua 34

34.1. s muTaHus TMOCTOSIHHBIM TOKOM IMOTPEOUTENST ¢ MOITHOCTBIO Py =
120BT npu nHanpsokenun Uy = 40 B Hy)XHO coOpaTh cxeMmy OJHOIEPHOJIHOTO
BBINIPSAMUTENS, UCTIONb3Ys auof thna J[211 ¢ Texanueckumu ganueiMu | jon= 0,1
A, Uppp =600 B. CocTaBUTh CXeMY BBIIPSIMUTEIIS.

34.2. Jlns nuTaHUS TOCTOSHHBIM TOKOM MOTPEOUTENsE C MOIIHOCTBIO Py =
140BT npu nanpsbxkenun Uy = 70 B Hy)HO coOpaTh cxemy JABYXIOJIYIIEPUOTHOTO
BBIIIPSMUTENS, UCNIONb3Yys Ano] tuna J[214b ¢ texHuueckumu gaHHbIMU o = 2
A, Uogp= 100 B. CocTaBuTh cXeMy BBIIPSIMUTETIS.

34.3. Jlnsa coctaBiaeHUsS CXeMbl Tpex(da3HOTO BBIIPSIMUTENS Ha TPeX JAHOJAX
3aganbl quoabl Thna J1211 ¢ rexandeckumu 1aHHbIMA o = 0,1 A, Uyg, = 100 B.
Bempsimurens gomkeHn nutate mnotpedutens ¢ Uy = 180 B. Omnpenenutsb
JIOMTYCTUMYIO MOIITHOCTb MOTPEOUTENSI U COCTABUTH CXEMY BBIIPSIMUTEIIS.

3apava 35

35.1. JInst muTaHusg TMOCTOSSHHBIM TOKOM HOTPEOUTENSI ¢ MOLIHOCTBIO Py =
90Bt npu nanpsokennn Uy = 30 B HykHO coOpaTh cxeMy OJHOINEPUOIHOTO
BBIIPAMUTENS, UCIIONB3Ys quon tuna J[302 ¢ TexandeckuMu JaHHBIMU o = 1 A,
Uosp = 200 B. CoctaBUTh cCXe€My BBIIPSIMHUTEIIS.

35.2. s muTaHusS TMOCTOSTHHBIM TOKOM MOTPEOUTENSI C MOUIHOCTBIO Py =
150 Bt mpu wHampsokenuun Uy = 300 B Hyx)HO coOpaTh cXxeMmy JBYXIIO-
JYNEPUOIHOTO BBIPSAMUTEINSI, UCNONB3ysd auoj Tuna J[233 ¢ TeXHHUYECKUMU
nanueiMu [ =10 A, U = 500 B. CocTaBuTh CXeMy BBITPSIMUTETIS.

35.3.lns cocraBiieHUsT CXeMbl TpeX(}a3zHOTO BHIIPSIMUTENS HA TPEX TUOMIAX
3afanbl quoapsl Tuna J1242A ¢ texuudyeckuMu JaHHbIMU lon = 10 A, Uggp = 100
B. Bempsamutens gomxeH nurtate norpedoutens ¢ Uy = 300 B. Onpegenutsb
JOMYCTUMYIO MOIITHOCTb MOTPEOUTENSI U COCTABUTH CXEMY BBIIPSIMUTEIIS.

3agaua 36

36.1. JI1si mMTaHus TOCTOSIHHBIM TOKOM TIOTPEOUTENSI ¢ MOIIHOCTBIO Py =
310Bt npu nHanpsbxkenun Uy = 80 B HyXHO coOpaTh cXemy OJHOINEPUOAHOIO
BBINPSMUTENS, UCTIONb3ys nuon tuna /[214b ¢ texHnyeckumu faHHBIMU o = 2
A, Uggp= 100 B. CocTaBuTh cXe€My BBITIPSIMUTES.

36.2. JInst muTaHusg TOCTOSSHHBIM TOKOM HOTPEOUTENSI ¢ MOUIHOCTBIO Py =
800 Bt npu Hampsokenuun Uy = 300 B HyxHO coOpaTh cXxeMy JIBYXIO-
JYNEPUOHOTO BBIIPSAMUTEINSI, Ucnonb3ysd auoj tuna J[302 ¢ TeXxHHuYecKuMu
naHHbIMU o = 1A, Upgp = 200 B. CocTaBuUTh CXEMY BBIIPSIMUTEIIS.

36.3. Jly1st cocTaByieHns cXeMbl TpeX(Pa3HOTO BBIIPSIMUTENS HA TPEX TUOAAX

3aganel quoasl Thna JI243A ¢ texHn4eckuMu JaHHBIMU o = 10 A, Ugs, = 200
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B. Bempsmutens nomkeH nutath norpeodurtens ¢ Uy = 300 B. Onpenenutsb
JIOMYCTUMYIO MOIITHOCTh MOTPEOUTENSI U COCTABUTH CXEMY BBITIPSIMUTEIS.

3agaua 37

37.1. Jlns nuTaHusA MOCTOSSHHBIM TOKOM MOTpeduTtens ¢ MomHocThio Py =400
Bt npu nanpsixenun Uy = 100 B Hyx)HO coOpaTh cxemy OAHOMOIYIEPUOIHOTO
BBINPSIMUTENS, UCTIONb3Ys nuoa tuna J1244b ¢ TexHuueckuMu JaHHbIMU jon = 2
A, Upgp = 50 B. CocTaBUTh cXe€MY BBITIPSIMHUTES.

37.1. JI1si muTaHusg TOCTOSIHHBIM TOKOM TOTPEOUTENSI ¢ MOUIHOCTBIO Py =
500 Bt npu nHanpspkenuu U, = 220 B HyXHO coOpaTh cXeMy JBYXIIO-
JYTIEPUOAHOTO BBIMPAMUTEISA, UCMOIB3Yys auoa Tuma J[226 ¢ TeXHUYEeCKUMU
naHHbIMU o = 0,3 A, Uggp = 400 B. CocTaBuTh cXeMy BBIIPSIMUTEIIS.

37.2. st cocTaBiieHust cxeMbl Tpex(a3HOTO BBIMPSIMUTENS HA TPEX JUOAaX
3aganel quoael THna JI215 ¢ TexamdeckuMu naHHBIMA ljon = 5 A, Uy, = 200 B.
Beimpsimutens goipkeH nurtath norpeoutens ¢ Uy, = 400 B. Onpenenuts
JIOTTYCTUMYIO MOIITHOCTh MOTPEOUTENISI U COCTABUTH CXEMY BBITIPSIMUTEIS.

3agaua 38

38.1. JI1s1 mMTaHus TOCTOSIHHBIM TOKOM TOTPEOUTENSI ¢ MOIIHOCTBIO Py =
600 Bt npu nanpsbkenun Uy = 80 B HyxHO coOpaTh cxeMy OJHOIEPHUOIHOTO
BBIIIPSIMUTEIS, UCTIONB3Yst quoA tuna J[305 ¢ TexHudeckuMu JaHHbIMU |on = 6 A,
Uose = 50 B. CocTaBUTh CX€My BBIIPSIMUTES.

38.2. JI1st muTaHusg TOCTOSIHHBIM TOKOM TIOTPEOUTENSI ¢ MOIUTHOCTBIO Py =
700 Bt npu Hampsokenuun Uy = 500 B Hyx)HO coOpaTh cXxeMmy JBYXIIO-
JYNEPUOJHOTO BBIIPSIMUTENS, HUCHONB3Yd auon Tuna J[221 ¢ TexHudeckumu
naHHbIMU o = 0,4 A, Uogp = 400 B. CocTaBUTh cXeMy BBIIPSIMUTEIS.

38.3. Jl1st cocTaBiieHns cXeMbl TpeX(Pa3HOTO BBIIPSIMUTENS HA TPEX TUOAaX
3a7aHbl auoAsl THna 1242 ¢ TeXHMYECKMMU JaHHBIMU lpop = 5 A, Uy, = 100 B.
Beimpsimutens goipkeH nuratk norpedoutens ¢ Uy = 500 B. Onpenenuts
JIOMYCTUMYIO MOIITHOCTb MOTPEOUTENSI U COCTABUTH CXEMY BBIIPSIMUTEIIS.

3agaua 39
39.1. JIst TuTaHus TIOCTOSIHHBIM TOKOM TIOTPEOMUTENSI ¢ MOITHOCTBIO Py =
650BTt npu Hanpsbkenun U, = 100 B HykHO coOpath cxeMy OJHONEPUOIAHOIO
BBIIPSAMUTENS, HCIIONIB3Ys Auo Tvna /1302 ¢ TeXHHYeCKUMU NaHHBIMU o = 1 A,

Uose = 200 B. CocTaBuTh cXeMy BBITIPSIMUTEIIS.
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39.2. s muTaHusA TOCTOSTHHBIM TOKOM IMOTPEOUTENSI ¢ MOITHOCTBIO Py =
600 Bt npu nanpsokenuun Uy; = 400B Hyx)HO coOpaTh cXxeMy JBYXIIOJIY-
MEPUOAHOTO BBIIPSAMUTENSA, HWCHONB3Yyd auon Ttuna J[226A ¢ TeXHHUYEeCKUMHU
naHHbIMH |0 = 0,3 A, Upgp = 300 B. CocTaBUTh CXEMY BBIIPSIMHUTEIA.

39.3. Jlnst cocTaBiieHUsT cXeMbl TpeX(ha3HOTO BBIMPSIMUTENS HAa TPEX AUOAaX
3a1aHbl quoabl tuna J[305 ¢ TeXHWYecKMMHU JaHHBIMH /on = 6 A, Uosp = 50 B.
Brimpsimutens qomkeH nutath notpedurens ¢ Uy =200 B.

OnpenenuTs JOMYCTUMYIO MOIIHOCTh IOTPEOUTENSI M COCTaBUTh CXEMY
BBITIPSIMUTEIS.

3anaua 40

40.1. JI1si muTaHusg TOCTOSIHHBIM TOKOM TOTPEOUTENSI ¢ MOUIHOCTBIO Py =
250 Bt npu Hampsbxkenun Uy = 100 B Hy)HO coOpath cxemMy OAHOIEPUOIHOTO
BBINPSAMUTENS, UCTIONB3Ys nuol Tuna /[242b ¢ TexHnueckuMu JaHHBIMU |0 = 2
A, Uggp = 100 B. CocTtaBuTh cXeMy BBITIPSIMUTEIIS.

40.2. JI71st muTaHusg TOCTOSIHHBIM TOKOM TOTPEOUTENSI ¢ MOUTHOCTBIO Py =
350 Bt mpu Hampsokenun Uy = 150 B HyxHO coOpaTh cxeMmy ABYXIIO-
JYHNEPUOIHOTO BBIIPSAMUTEINS, UCnoNb3ysd auona tuna J[207 ¢ TeXHHUYECKUMU
naHHbIMU o = 0,1 A, Upgp = 200 B. CocTaBUTB CXEMY BBIIPSIMUTEII.

40.3. st cocTaBiieHust cxeMbl Tpex(a3HOTO BBIMPSIMUTENS HA TPEX JUOAaX
3aganel quoasl Thna J[244b ¢ texHndeckuMu JaHHBIMU o = 2 A, Ugs, = 50 B.
Beimpsimutens goipkeH nurtath norpedoutens ¢ Uy, = 500 B. Onpenenuts
JOTTYCTUMYIO MOIITHOCTh MOTPEOUTENSI U COCTABUTH CXEMY BBITIPSIMUTEIS.

3anava 41
Uto Takoe quoaHbli Tupuctop? Hauepture CTpyKTypy, SKBUBAJIEHTHYIO CXEMY
U yCIIOBHOE rpaduyeckoe 0003HauYeHUE TUOJAHOTO THpucTopa. Kakol Bua umeeT
BOJIbTaMIIEpHAs XapaKTEPUCTUKA JUOIHOTO TUPUCTOPA, TOSICHUTE POPMY KPHUBOIA.

3amaua 42
Urto Ttakoe TpuoaHbli THUpHCcTOp? HauepTure ceMeNWCTBO CTaTUYECKHUX
XapaKTEpUCTUK TPUOAHOrO THpHUcTOpa. Kakue mapameTpsl TUPUCTOPOB 3HAETE?
Uto Takoe 3anupaeMblii TAPUCTOP?

3anava 43
Uto Takoe TeTponHbld TUpUcTOp? HaueptuTe ero cTpykrypy W rpaduueckoe
o0o3HaueHue. YTo Takoe CUMHUCTOP, HAYEPTUTE XapaKTEPUCTUKY €ro U YCIOBHOE
o003HaYeHUe, MPUBEIUTE €0 JOCTOMHCTBA B CPABHEHUU C TUPHUCTOPAMHU.

3agaua 44
Uto Takoe MHTErpaIbHBIE MUKPOCXEMBI M JJIs1 Yero mpeaHa3zHadyeHsl? YTto Takoe
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MHTErpajibHbIE CXEMbI MaJIOM U 00JbIION HHTErpanuu. Kakue npenMyiiecTsa 1aet
IIPUMEHEHUE  HMHTETPAJIBHBIX  MHKpocxemM?  Haueptute  BHEWIHMHA — BUJ
WHTErPaIbHOM MUKPOCXEMBI.

Kakpe TuIbl MHTETpadbHBIX MHUKPOCXEM BCTPEYAIOTCS B AIEKTPOHUKE M UYTO
TaKO€ MOJYIPOBOJHUKOBBIE HHTETpabHbIE MUKpPOCXeMbI? OOBSICHUTE MPOLECC
dboTonmuTorpadueH.

3agaua 46

Kak wu3roraBnmmMBaroTCs AMOABI W TPAH3UCTOPHI B  MOJYNPOBOJIHHKOBBIX
UHTEIPAJIBHBIX MHKPOCXEMax M Kak BBINOJHAIOTCA PE3UCTOPBl B MOJy-
IIPOBOJHUKOBBIX ~ MHTEIPAJIBHBIX  MUKpocxemax?  Hadeprture  CTpyKTYypy
IIOJIYIPOBOJHUKOBOIO  JIHOZa B  MHTETPAIBHOW  MHKPOCXEME, CTPYKTYpY
TPaH3UCTOpPAa B HUHTEIPAIBHOM CXEMe, CTPYKTypy pe3ucTopa B IOJIYyNpo-
BOJHUKOBON MHTETPAIBHOW MUKPOCXEME.

3agaua 47
OOBsacHUTE IPOLECC BBITPSAMIICHUS IIEKTPUUECKUX KOJIEOaHUH, KaKUM 00pa3oM
OCYILIECTBISIETCA BbIIpsAMIIeHHE? Kakue »nemMeHTBl y4YacTBYIOT B IIpoLEcce
BBINIPSIMIICHMS], YTO HA3bIBACTCS BBIIpAMUTENEM? UTO HA3bIBAIOT OJHONEPHOIHBIM
BBIIIPSIMUTENIEM, HAUEPTUTE CXEMY OJHOIIEPUOIHOTO BBIIIPAMUTEIIA.

3anaua 48
Uto Ha3bIBaETCs ABYXIOIYNEPUOIHBIM BBIMPIMUTEIEM, HAUEPTUTE cxemy. UTo
HAa3bIBACTCS BBIIPSMHUTEIEM Ha MOCTOBOM cXeMme, HauepTutTe cxemy. s yero
HEO0O0XO0IMMBbI (DUIIBTPHI, PACTIOJIOKEHHBIC HA BHIXO/IE BBIIPSIMUTEIICH?

3agaua 49
Uro HaszwsiBaeTcsi ycunurtenem? llpuBenure KiacCUUKAIMIO YCUIUTEICH.
OOBSICHUTE M HAYEPTUTE YACTOTHYIO XapaKTEPUCTUKY ycwiuTens. OObsICHUTE U
HAYEePTUTE JUHAMUYECKYIO XapaKTEPUCTUKY YCUIIUTEIS.

3amxaya S0
Uro Ttakoe ocmmwmwiorpad W Kak paboTaeT ocmwniorpapuyeckas TpyoOka?
Hauepture cxemy KOHCTPYKIIUH OCIUILIOTpaduueckoi TpyOKH.
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MeTtoauyeckue ykazaHusi 0 BbINOJIHEHHUIO
KOHTPOJIbHOI padoThl Ne 3
3agaun 1—10

Jist Toro 4yToObl MPUCTYNUTh K pemeHuto 3agay 1—I10 Hy»XHO H3y4YUTh
yueOHUK [1], rnay 4.

Tpexdasnuple cuUCTEMBI TMEPEMEHHOTO CHHYCOMJAIBHOTO TOKA SBJISIOTCSA
HanboJiee pacIpoCTPaHEHHBIMU CUCTEMAMU AJIEKTPOCHAOKECHHS.
[Ipu coenquHeHnr MpUEMHUKA SHEPTUH 36€300U ¢ HEUTPATIbHBIM IIPOBOJIOM K
HEMY MOJBOAATCS (ha3HbIC U JTMHEHHBIC HAMIPSKEHUS.

I, Z
A* :
(,./ 1 U_fwl L’/ 1/ » Z
/ 1. —2 5
B *®
o Us L . _Z
C3 8 B
v l lUf <I‘_
N
Puc. 72

@da3Hble HANpsHKEHUS NPUEMHUKOB PaBHBl COOTBETCTBYIOIIMM (ha3HBIM
HaIPSKEHUSIM UCTOYHUKA U B KOMIUJIEKCHOUN (hOpME UMEIOT BHI:
— o. — -j1200. — j1200.
UA—Uq,C, UB—U@C ) Uc—U(be ,
rne Uy = neiictByroniee 3HaueHne (a3HOro HamMpsuKEHHs HCTOYHHKA,
OIpPENEIISIETCS:
Uy = Un/V3
da3HbIE TOKH B IPUEMHHUKE ONPEIEIAI0OTCA 110 3aKoHy OMa:
I, =U/Z,; lz=UlZg;, | =UlZ:;

rae Zy, Zp,Z . — KOMIUICKCHI CONTPOTHBJICHUH (pa3 MpHueMHHKA.
JIvHEeHbIE TOKU IIPU COCIUHEHNH IPUEMHHUKOB YHEPT U 3BE€3/10M PaBHBI
(ha3HbIM TOKaM:
la =1 Ig=lp; Ic=le.
Tok B HEHTpaIbLHOM IPOBOJE OMpeesaeTcs Mo nepBomy 3akoHy Kupxroda u
paBeH cymme (a3HBIX TOKOB:

IN=|A +IB +|c

KoMriekcbl JUHEHHBIX HANpsHKEHUH OompenessieM MO0 KOMIUIeKcaM  (pa3HbIX

HaNPsHKEHNUN:
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Ups =Ua - Up = U €% U,=U, - U, = Uy @
Uca=Uc -Ua=Uze™

Ilpumep 9

K tpexdazHoMy HCTOYHMKY TOJKIIOUYEH HECUMMETPUYHBIA TpexdazHblii
npueMHuK (pucyHok 73). Jluneitnoe HampsixeHue paBHo 220B. ConpoTtuBneHus
PE3UCTOPOB U PEAKTUBHBIX 3JIEMEHTOB paBHbL: R; =3 OM, X¢; =4 OMm, R, = 8 Owm,
X2 =6 OM, R3 =7 Om.

OnpenenuTs:

1. dasHbIe Y JIMHEWHBIE TOKH IS 3aJJaHHOW CXEMbl COCIMHEHHUS, a
TaKXe TOK B HEUTPAIbHOM MPOBOJIE.

2. AKTUBHYIO, PEAKTUBHYIO U MOJHYIO MOIIIHOCTH IMPUEMHUKA.

3. ITocTpouTh B MaciiTabe BEKTOPHYIO TUArpaMMy HAIPSKEHUN U TOKOB.

— e
R x, |
._D_m—.
R,
[ |
- | E—

Puc.73

Pewenue.
1.OnpenenuM HarpsiKeHue, NPUII0KEHHOE K KaX10H (aze moTpeduTens:
Ugp=U,/\3=220/V3=127B
OnpenenuM KOMILIEKCH HAMTPSHKEHU B Kax0i (ase:
Upa=127e1%  Ug=127e 1%; Uc=127¢ "%,

3anuieM KOMIUIEKCHI CONPOTUBJICHUH (ha3:

ZA=R; — jXc1=3-j4=5e"3;

Zg =R, + jX» = 8 +j6 = 10e*>;

Z.=R3=7Om.

OnpenenuM KOMIUIEKCH TOKOB B (Da3ax MmoTpeOuTers:

|a = UnlZa = 127e°/5¢™-% "= 25, 4e™3- " = 15, 25 +j20, 3;

lg = Up/Zg = 127¢-""2%/10e"® %= 12, 7e1%0-%° =__ 11, 65 — j5,06;
le = UglZc = 127e1%%/7 = 18, 14e1%%° = -9, 07 +j15, 7.

OnpenenuM TOK B HEUTPaIbHOM MPOBOJIC:
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In=Ia+lg +lc =15, 25 +j20, 3-11,65-}5,06 - 9, 07 + j15, 7 =
- 5,47 + +j30, 94 = 31,42¢%".

2. Kommiexke mosHO# MomHOCTH B (hase A:

Sa = Ua - I1*4 = 127 |* 25, 4e-1%3 = 3225, 8e-1°3 = 1936,8 — j'2580.
[Tonnas mMomrHOCTB (ha3bl A paBHa: Sp = 3225,8 BA.
AxTuBHas MomHOCTh ¢a3sl A paBHa: P, =1936,8 Br.
PeaktuBHas MomHOCTh (a3el A paBHa: Qa=— 2580 Bap.
Kowmrmiekc momHON MomHOCTH B dasze B:

Se=Upg * Iy = 127e-j"%- 12, 7ei%® % = 1613e/%- % = 1296, 6 + j959,4.
[Tonnas MomtHOCTh (a3el B paBHa: Sp= 1613 BA.
AxTuBHass MOIIHOCTh (a3sl B paBHa: Pz =1296,6 BrT.
PeaxtuBHas momtHOCTh (pa3el B paBHa: Qg = 959,4 Bap.
Kommiexke monnoit momuoctu B daze C:

Sc=Ue * I = 127e*?- 18, 14e"j*® = 2303,8¢/%° = 2303.8.
[Tonnas mourHocTh (pa3el C paBHa: S; = 2303,8 BA.
AxtuBHas momHOCTh ¢aszpl C paBHa: Pc=2303,8 BrT.
PeaktuBnass momuocts ¢a3el C paBna: Q.= 0.

AKTHBHass MOIIHOCTHh TpeX(}a3HOro MpHEMHHKA paBHA:
P=P4+ Pz+ P-=1936, 8 + 1296, 6 + 2303, 8 = 5537,2 Br.
PeaktuBHas MOIIHOCTH Tpex(}a3HOro NMpHEMHHKA paBHA:
Q=0Q,+Qg=—2580+959,4=—1620,6 Bap.

[TomHass MOITHOCTH Tpex(a3HOTO NMPUEMHHUKA paBHA:
S=S,+S3+S5'-=3225,8 + 1613 + 2303,8 =7142,6 BA.

3. ITocTpouM BEKTOpHYIO AuarpamMmy (pUCYHOK 74):

[Tpumem maciTab:
lem =30 B, 1em=5 A

U,

L

-80°
Uy Iy

J -156,5°
Iy
U, Uy

+j

Uif( ¥

Puc. 74
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[Ipu coenvHeHMM TIPUEMHHUKA OHHEPIrUU TPEYTrOJbHUKOM (PUCYHOK 75)
CONMPOTHUBJICHUE KaKI0M (ha3bl MPUEMHHUKA TOJKIIOYEHO Ha COOTBETCTBYIOIEE
JMHENHOE HaANpsHKEHUE HMCTOYHMKA, MO3TOMY OTH K€ HANpPSLKEHHS SBISIOTCS U
(ba3HBIMU HAIIPSKEHUSIMU TPUEMHUKA:

U ab =UAB; ch =U BC» Uca =U CA:

\,
\.
=
N
=
o

|
[‘]

¥

Puc.75

Toku B (ha3ax mpueMHUKa OMPEALIIAIOT MO 3aKoHy OMa:
Iab: Uab /Zab; I bc — ch 1z bes Ica = Uca/an .
JIuHeliHbIe TOKH OIpeesieM ¢ IIOMOIIBIO IepBOro 3akoHa Kupxroda:
Ia= lap — lca; lg = loc—lan;  1C=lea— I e

AKTHBHAs MOIIHOCTh TpexX(a3HOTO NPHEMHHKA OMPEASTIeTCS KaK CyMMa
aKTUBHBIX MOIIHOCTEH (a3:

P., = P, + Py + P, (mpu coenHEHNH 3BE3/101), K

Pup = Pap + Py + Pea (IpH cOeIMHEHNH TPEYTOIEHUKOM).

PeaktuBHass MomHOCT, Tpexdha3sHOTO TPUEMHHMKA OIpEACIsIeTCS  Kak
anredpanyeckasi CcyMMa peakTHBHBIX MOIIIHOCTEH (ha3:

Q=Qa+ Qp + Q¢ (Ipu coeNMHEHUY 3BE3/101 ), NN

Q = Qa + Qe + Qa (IpH cOeTMHEHUH TPEYTOTBLHUKOM).

Ilpumep 10

K TpexdazHoMy HCTOYHMKY TMOJKIIOUYEH HECUMMETPUYHBIA Tpexda3Hblil
npueMHuK (pucyHok 76). Jluneitnoe Hampsixenue paBHo 220B. ComnpoTtuBieHus
PE3UCTOPOB M PEAKTHBHBIX AeMEHTOB paBHbl: X3 = 20 Om, X = 18 Owm,
R;=160M, X 3=12Om.

OnpenenuTs:

1. da3HbIC U JIMHEWHBIE TOKU IJIS1 3aJJaHHOU CXEMBI COSIUHEHUSI.

2. AKTUBHYIO, PEAaKTHUBHYIO U MOJHYI MOIIHOCTH ITPUEMHHUKA.

[TocTpouTh B MaciTabe BEKTOPHYIO IUarpaMMy HaNps>KEHUH U TOKOB

82



Puc. 76
Pewenue.
1. 3amumieM JIMHEHHBbIC HANpPSOKEHHs], MPUJIOKEHHBIE K (hazaM moTpeouresns B
KOMILIEKCHOU (popMme:
U = 220e%;  Ugc = 220e 412%;  Ug, = 220 1120,
3anuIieM KOMILIEKCHI COHpOTI/IBJIeHI/If/'I (1)332
Zab = jX,, = j20 = 20e";
Zoc = - jXa = - j18 = 18e%;
Zca = Rg + jXi3 = 16 + j12 = 20"
OnpenenuM TOKH B Kaxjoil ¢ase:
1B = Uab/Zab = 220e*°/20e* = 11e-1% = - j11;
lgc = Ugc /Z gc = 220e7'%/18e-/7%° = 12,22 *° = 10, 58 - j6,11;
lca = UcalZca = 220e j1297/20e"%% 8o= 11 e/%2°=1, 3 +/10.

ﬂeﬁCTB_VlOUll'lC S3HaAYCHHA TOKOB paBHbI:
I,=114;1, =12224,1, =11A.

Onpez[enHM HHHefIHBIe TOKH IIPUCMHHUKA C IIOMOIIBIO IICPBOI'O 3aKOHA
Kupxroda:

la=lpg-lcA=-j11-1,3-j10=-1, 3 -j21 = 21e 186 %0,

lg = lgc - | ag = 10, 58 -j6, 11 + j11 = 10,58 + j4,89 = 11,65e #24-8;

lc=lca- lgc =1, 3 +/10-10, 58 + /6, 11 = - 9,28 + /16,11 = 18,6 7%.

JIelCTByIOIIME 3HAYEHHS JIMHEWHBIX TOKOB PaBHBI:

1=21A; lg=1165A; Ic=186 A.

2. OnpenenHM MOIIHOCTb KaXXJA0I'0 U3 IMPHUCMHHUKOB, COCIUMHCHHBIX
TPEYTOJIbHUKOM:

3. Sas=Ups | as =220e” « 11 &' =2420e"% = j2420;

P, =0 Bt; Qap=2420 Bap; Spg=2420 B-A.

S 5C = Upc * lgc = 220 e 712« 10,22e"% = 2688, 4e~"° = - j2688 ,4;

Psc =0 Br; Qgc=-2688,4 Bap; Sgc=26884 BA.

Sca =Ucn * I*ca= 220e%% « 11 ¢7/%%%°=2420¢/*"% = 1937,7 + /1450;

Pca=1937,7 Br;  Qca=1450 Bap; Sca=2420 BA.

OnpenenuM MOIIHOCTH Tpexda3zHOU IIeTHu:
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akTuBHast Pn, = Pag + Pgc + Pca = 0+ 0+ 1937,7=1937,7 Br
- peakTuBHas Qnp = Qac + Qpc + Qca= 2420 - j2688,4 + 1450 = 1181,6 Bap;

- mommas S, = VP2 + QY = V1937,7° +1181,6° = 2270 BA

[TocTpouM BEeKTOpHYIO AUArpamMmy (pUCYHOK 77):
[Tpumem macmiTaO:
leMm=30B 1 cm=5a.

Ly e

1

Puc. 77

3agaun 11-20
JIist Toro 4toOBbl TMPUCTYNMUTHh K pemeHuro 3agad 11—20 Hy»KHO H3y4uTh
y4eOHUK [2], r1aBy 7.
Pacuer 3amau 11—20 3akmiouaercs B TPaBWIBHOM BbIOOpE (QopMy,
MPUBEACHHBIX HUXKE, XapaKTepu3yrommx oaHodasHblil TpaHchopmaTop:

* Uy, — HOMHHAJIBHOE TEPBHUYHOEC HAIPSHKECHUE, HAIMPSHKCHUE KOTOPOE
TTOIBOJTUTCS K TIEPBHYHON OOMOTKE;

> U,y — HOMHHaJbHOE BTOPUYHOE HAMNPSOKCHHUE, HANMPsHKEHHE Ha 3aKUMax
BTOPUYHON OOMOTKM B PEXKHME XOJOCTOrO XojJa TpaHcpopMaropa IMpHU
HOMUHAJIHHOM IEPBUYHOM HAMPSIKEHUH;

* S, = Uy, - by , HOMHHaAIBbHAS MOIIHOCTH — DOTO IIOJIHAS MOIIHOCTH, Ha
KOTOPYIO paccyMTaH TpaHchopMaTop B TEUYCHHE CBOETO CpPOKa CIYKOBI TpH
HOMHWHAJIPHOM HAIPSHKEHUW U HOMHUHAIBHOW TEMIIepaType;

“ K =w, lw, = Eo/E; = Uy /Uy, x03bbumuent tpanchopmaiuu, rae W —
YHUCJIO BUTKOB B MIEPBUYHON U BTOPUYHOU OOMOTKE, £ — NEUCTBYIOIIECE 3HAYCHUE
B/1C B obMoTKax Tpanchopmaropa;

11y = Sy / (UpyMu), HOMHHAIBHBIN TIEPBUYHBIA TOK B 0OMOTKE TpaHchop-
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MaTopa Mpu HOMHUHAIBHOW MOIITHOCTH ¥ HOMHHAJIBHOM HaIPsKEHUHU 0OMOTKH;
% Iy = S w/U,,, HOMUHAIBHBIA BTOPUYHBIA TOK B OOMOTKE TpaHc(opmaTopa
IPY HOMHUHAJIEHOW MOIIHOCTH ¥ HOMHHAJILHOM HaIPsDKEHUH 0OMOTKH;
" K= S,/ Sy, koo dunment Harpy3ku Tpanchopmaropa, rae
S, = P+ Q ? akTHUeCKast MTOJHAS MOIIHOCTb HATPY3KH;

&1y = 1.Kiw; | = 1,,K5,, TokM B 0oOMOTKax TpaHcdopmartopa npu ¢ak-
TUYECKOU HArpy3ke Sp;

* AP, = P, + P,,, MOIIHOCTH, MOTEpPH SHEPrHH B TpaHchopMmaTope mpu
HOMHUHAJIBHOW Harpyske, rae P, — MOIIHOCTh MOTEPh B CTAIM CEpACUHMKA, Py
— MOIIIHOCTh OTEPh B OOMOTKAX IIPY HOMUHAJILHON Harpy3kKe;

W AP=Pcr+ Pyy=APy=Pcr+ Pyg K HFZ, MOIIIHOCTh ITIOTE€Ph SHEPTUU
B TpaHc(opmaTope mpu (pakTUUeCKOH Harpyske, rae P, — MOITHOCTh MOTEPh B
00OMOTKax TpaHcpopMaTopa npu GakTHUIECKON Harpy3Ke;

L Cos ¢ = P, /'S,, xoaddurment momnoctH, rae P, Q,, S, — akTuBHas,
peakTUBHAs HW  TIOJHAs  MOIIMHOCTHM  HAarpy3kKd  BTOPMYHOM  OOMOTKH
TpaHcpopmaropa;

2, = P,./P1, = P, Py, + APH = Sy cos ¢, /' Sycos g, + Per+ PMmH,

K03 GULIMEHT MOJIE3HOTO JAeHCTBUS TpaHchopMaTopa Npy HOMUHAIBLHOU
Harpyske;
13. n-= P2/P1 =P,/ (P2 + AP) = SH CO0S (0F) Kur/ (SH COS ¢, Ky + P + Pun

K.%), K03bOUIMEHT MOIe3HOro AeHCTBHs TpaHchopMaTopa IpH
(hakTH4YeCKOI Harpys3Ke.

3anaum 21-30

Jlist Toro 4toObl MpUCTYNUTh K pemeHuto 3anad 21—30 HyXKHO H3Yy4HTh
y4eOHUK [2], r1aBy 9

Pacuer 3amau 21—30 3akmrouaeTcss B MOpaBUIBHOM BbIOOpe (opmyi,
MPUBEICHHBIX HIDKE, XapaKTEPU3YIOIIUX OCHOBHBIC IMapaMeTpbl JBUTATEIsS
MTOCTOSTHHOTO TOKA:

1. U, HampsiKeHHEe CETH, IMOJBEJICHHOE K JBUTATEIIO;

2. Rgq, comporuBieHnE 0OMOTKHU JBUTATEIIS,

3.Rp, compoTuBieHue 0OMOTKU BO3OYKICHHUS;

4.N,;, HOMHHaJbHAS YACTOTa OOMOTKH SKOPSI;

5.1,=(U—E) /R, Tok B 0OMOTKE SIKOPSI;

6. 1, = U/R, Tok B 00MOTKE BO30YXICHHUS;

7.1, =1, + 1,, HOMUHAJIBHBIN TOK, MOTPEOITEMBIN JBUTATEIIEM U3 CETH;

8.P; = Ue 1,, MmomHOCTh moTpebasieMas IBUTATEIEM U3 CETH;

9. AP, TIOTEpU MOIIIHOCTH B JIBUTATEJIE;
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10. P, = P — AP, mone3Hast MOIITHOCTh JIBUTaTEIIS;

11.m =P,/ P; xoadduimeHT nonae3Horo 1elCTBUS IBUTaTEIIS,

12.M = 9,55 * P, / n,, Bpamaronyi MOMEHT JIBUTATEIIS,

13. APy = | ;;2 *Rgq + IZB Rz, MOIIHOCTH 3JIEKTPUUECKUX TOTEPH HA HATPEB
OOMOTKH SIKOPSI 1 OOMOTKH BO30YKICHUS;

. lgp=1l+U/(Rg+R;)=Ne*ly myckoBoii TOK, yBEIUUYECHHBIH I10
CpPaBHEHMIO C HOMUHAJIBHBIM B N pas3.

3amaum 31-40
Jlns Toro 4troOBl MPUCTYNUTH K pemnieHuto 3amad 31—40 HYXHO H3Y4YUTh
yueOHuK [4], riaBy 6.
3amaun 31—40 cBoasATCS K pacyeTy BBIIPSIMUTENEH NEPEMEHHOrO0 TOKa,
cOOpaHHBIX MOJIYIPOBOJHUKOBBIMUA JUOIAMH.
OCHOBHBIMH MapaMeTpaMu MOJYIPOBOJHUKOBBIX TUOAOB SIBISIOTCSA:
1.1 jon, MOIMYCTUMBIN TOK, Ha KOTOPBI PACCYUTAH AAHHBINA JHOL;
2. Upgp , 00paTHOE HaNpsKEHKE, KOTOPOE JAMO/T BhIIEPKUBAET O€3 Mpo0osi B
HENPOBOISAIIMN IEPUO.
B xaxmoit 3amaue jgaHa MOUIHOCTh TMOTpeOuTeNns Py , KOTOpBIM moiydaer
NUTaHUE OT JAHHOTO BBIIPSAMUTENS W BBIIPSAMIIEHHOE Hampsbkenue Uy , mpu
KOTOPOM paboTaeT NOTPEOUTENb MOCTOSIHHOTO TOKA.

Ilpumep 11

JI1s muTaHus TOCTOSIHHBIM TOKOM TTOTpeouTess ¢ momHocThio P. = 100 Bt npu
Hanpspkeann U. = 20 B Hy)xHO coOpaTh cXeMy OTHOTICPUOJIHOTO BBITIPSIMHTEIS,
ucnons3ysa nuoj tumna /[244b ¢ texnuyeckumu ganueiMu | = 2 A, U, = 50 B.
CocTaBUTh CXEMY BBITTPSIMUTEIIS.

Pewenue.

Onpenenum TOK MOTPEOUTENS:

Id=Pd/U4 =100/20 =5 A.

Omnpenenum HanpsbkeHue U

Up=m-Ud =3,14+20=62,8 B.

J{nst aHHOM CXEMBbI BBIIPSIMUTENS JOJDKHO COOTIOAThCS YCIOBUE:

I,HOH>Id Uo6p>Ub
B nanHoMm citydae He coOrojaeTcs MepBoe yCaoBue, Tak Kak 2 A <5 A,
MOATOMY COeJIMHsIeEM 3 nrojia mapajuiesibHo, Torna | =32 =0 A,

6A>5A.

Bropoe ycnoBue toxke He coOmomaercs, Tak kak 50 B < 62,8 B, mostomy
COeMHSAEM 2 JHUOJIa IOCIIEI0BATENLHO,

Ux=2+50=100 B,
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100 B > 62,8 B.
CxeMa 0JIHONIEPUOTHOTO BBIIPSIMUTEINS M300pakeHa Ha pUCyHKe 78.

YV VYV Y
\VARVARV

-~ U Ru [] U:/

Puc, 78

Ilpumep 12

JIist mUuTaHusl MOCTOSTHHBIM TOKOM IMOTpeOuTenst ¢ MoiHocThio Py = 120 Bt
npu Hanpsokennn Uy = 40 B Hyx)HO coOpaTh cXemy JIBYXIIOJIYIEPUOIHOTO
BBITIPSIMHUTEIIS, UCTIONB3Ys uoja Tuna /244 ¢ TexHuuyecKuMu JaHHBIMH | = 5A,
U. =50 B. CocTaButb cxeMy BBIIPSIMUTEIIS.

Pewenue.

Ornpenenum TOK MOTPEOUTENS:

Id = Pd /Ud =120/40=3 A.

Onpenenum Hamnpsokenue Uy

Ub =T Ud = 3, 14«40 = 125,6 B.

JIJ1st TaHHOM CXEeMBI BBITIPSIMUTEINS TOJKHO COOJI0IaThCS YCIOBUE:

| 701>0,5 * |y

U06p ZUb

B nmannoM ciyuae He coOmro1aeTcsi BTOpoe ycinoBue, Tak kak 50 B < 125,6 B,
nmosTomy 3 auojaa coenunseM nocieaopatenbHo Upgp=3 ¢ 50 =150 B,

150 B > 125,6 B.

[TepBoe ycioBue cobirogaeTcsl, Tak Kak

05¢13=0,53=15<5A.
Cxema JBYXIOJYNEPUOIHOTO BBIMPSAMUTENSI M300pakeHa Ha pUCYHKE 79.

~ U
R U,

\VA
\Vi

Puc. 79
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Ilpumep 13
Jlist cocTaBieHust cxeMbl Tpex(ha3HOro BBIIPSMUTENS HA TpeX AHOJAax 3aJaHbl
auonel tvna JI231 ¢ Texmdeckumu JaHHeIMH 1., = 10 A, U,, = 300 B.
Boinpsimurens noypkeH nutath notpeodutens ¢ Uy = 200 B. Onpepenutb
JOITYCTUMYIO MOIITHOCTD MTOTPEOUTEIISI U COCTABUTH CXEMY BBITIPSIMUTEIIS.
Pewenue.
OnpenenuM JOMyCTUMYHO MOITHOCTh MTOTPEOUTENS:
Py =3U4l o = 3-200-10 = 6000 Br.
Jlns nanHoro Beinpsmutens Py > 6000 Br.
OnpenenuM HanpsKeHUE, IEUCTBYIONIEE HAa IO/ B HepoBoasuid nepuos Uy:
U,=2,1- Uy = 2,1-:200 = 420 B.
OnpenenuM TOK HOTPEOUTEIS:
lg = Po/Uy = 6000/200 = 30 A.
CocTaBuM cxeMy BBITTPSIMUTEIIS.
st cxembl Tpex(pazHOTo BRIIPSIMUTENS JOJKHO COOTIOAATHCS YCIOBUE:
Lion = 1g/3 Uosp = Up
[IepBoe ycnOBHE BBIOIHSAETCS:
10>30/3,
10=10 A.
BTtopoe ycnoBue He BBIIOTHAETCH,

TaK KaKk
300 <420 B, To ectb U opp <Uy,

UroObl BBIMIOTHSIIOCH YCIOBHE HEOOXOIUMO B KaXKIOM IUIeYE JBa JHOJA
COETMHUTD TOCIIEI0BATEIBHO:

Uosp = 2300 = 600 B,

600 B > 420 B.

Cxema Tpex(da3HOro BBHIIPAMUTENS HM300pakeHa Ha pucyHke 80.
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3amauu 41-50

3agaun 41—>50 310 TeopeTmyeckuid OTBET. [lJi1 OTBETa MO 3TUM 3ajayam
u3yunte yueOnuk [1], rimaBy 17,18.
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