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[losscHuTENIBHAA 3alIMCKA

MeToauueckre ykazaHus MO BBIIOJHEHHIO JOMAIllHEeH KOHTPOJBHOM paboThI
pa3paboTaHbl B COOTBETCTBHHM C pabodeld y4yeOHOM MpOrpaMMoOM TUCIUILIAHBI
OIl.02 DnexkTpoTexHWKa W JJEKTpoHWKa [ crnenuanbHocTH  23.02.01
OpraHu3anus TEpPeBO30K M YIpaBlIeHHE Ha TpaHcrmopre (IO BUAaM) W
TpeOOBAHUIMU K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOrpPaMMBbl
dI'OC CIIO mo naHHOW creruadbHOCTH (06a30Basi MOArOTOBKA). MeTonuueckue
yKa3aHus IpeHa3HavYeHbl Uil CTYACHTOB 1 Kypca 3a0uHoi (opMbl 0OyUYEeHHUS.

JlomamHsisi  KOHTpojibHasi paboTa — 3TO caMOCToATeNbHas pabora
oOyyJarommxcsi, KOTOpash BBIMOJHSIETCS B YCTAHOBJIGHHOE BpeMsS U B
YCTAHOBJICHHOM O00BbEME WHIUMBUAYaJIbHO ©O€3 HEeMOCPEJCTBEHHON MOMOIIHU
MpenoaaBaTels.

CamocrosiTenbHas paboTa 00y4YarOMUXCsl TPOBOJUTCS C TENbBIO:

- (¢opmupoBaHusa KommeTeHIMH, npexycmorpennbix DI'OC CIIO 1o
cnermanbHocT 23.02.01 Opranuszanus nepeBo30K U yIpaBJICHUE HAa TPAHCIIOPTE
(mo Buaam);

- CHCTEMAaTH3allud U 3aKPEIJICHUS] MOJYYCHHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX YMEHUN 00yUYaronuxcs;

- YIUIyOJIEHUS U PaCIIUPEHUs] TEOPETUUECKUX 3HAHMIA;

- pa3BUTHS TO3HABATEIBHBIX CHOCOOHOCTEM W AKTMBHOCTH OOYYaOIIUXCH:
TBOPYECKOU WHULINATUBHI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH,
OpPraHW30BaHHOCTY;

- (QopMmupoBaHUE CaMOCTOSITEILHOCTA  MBIIUICHUSI, CIIOCOOHOCTEH K
CaMOpa3BUTHUIO, COBEPILIEHCTBOBAHUIO U CAMOOPTIaHU3ALUY;

- Pa3BUTHIO UCCIIEIOBATEIbCKUX YMECHUM.

YuebupiM 1iaHoMm crenuanbHOCTH 23.02.01 OpraHuzarusi TEpEeBO30K H
yhpaBjieHne Ha TpaHcrnopre (mo BumaMm)  (3aouHass (opma OOy4YCHHS) IS
mucrutuinabel OI1.02 DnekTpoTexHuKa u 3eKTpoHuka npeaycmorpeHo 108 gacos
Ha CaMOCTOSITENIbHYI0 pabory oOydwaromuxcs. Paboueit ydeOHOI mporpammon
JTUCLHMIUIMHBL  ompeneneHbl  chenyrone Buasl BCP: mnpopabotka ydeOHOM
JUTEPaTypbl, BHITIOTHEHNE WHIUBUIYAJIbHOM TOMAIIIHEH KOHTPOJIBHOM pabOThI.

K xoHTpoJIbHOM paboTe JaHbl METOJUYECKUE YKA3aHUs C IPUMEpPaMU pelIeHUs
noAoOHBIX 3amad. Marepuan JUCHMIUIMHBI OCHOBBIBACTCSI Ha  3HAHUSIX,
MOJIYYCHHBIX Ha 3aHATUSAX Gu3nn, MaTeMaTuKu. OCHOBHYIO YaCTh TEOPETHUYECKOTO
Marepualia CTyJIeHTbl — 3a0YHUKH HM3Yy4al0T CaMOCTOSATENIbHO MO PEKOMEH1yeMOM
JauTEpaType.
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B pe3ynbTaTe 0CBOCHUS TUCUUIITUHBI 00YUYaIOIUNACS TOJKEH YMETh:

— IPOU3BOJIUTh PAaCUET MMapaMeTPOB IEKTPUUYECKUX IETEH;

— coOupaTh AIEKTPUUECKHE CXEMBI U MPOBEPSITh UX PadoTy;

— 4YuTaTh M CcoOOMpaTh MPOCTEHMIIME CXEMbl C  HCIOJIb30BAaHHEM
MOJTyTIPOBOTHUKOBBIX TPUOOPOB;

— OMPEJENITh TUIl MUKPOCXEMBI IO MAPKUPOBKE.

B pesynbrare 0CBOEHUS JUCHUILIMHBI 00YUYaIOIIUICS JOJKEH 3HATD:

— METOJIbI TPe0Opa3OBaHMS FICKTPUICCKON SHEPTHH, CYIITHOCTh (U3MICCKUX
MPOIIECCOB, MPOUCXOJAIIUX B BJICKTPUUYECKUX M MATHUTHBIX METMSIX, MOPAJIOK
pacuera ux mapaMeTpoB;

— peoOpa3zoBaHre IEPEMEHHOTO TOKA B IIOCTOSHHBIH,

- YCUJICHHE Y TEHEPUPOBAHUE DJICKTPUUECKUX CUTHAJIOB.



3ajganue 1JIs JOMalIHEeH KOHTPOJbHOM padoThI
3agaHus Ha KOHTPOJBHYIO paboTy cocraBieHsl B 50 BapuaHTax. Bapwuawnr,
MOJICKAIIMKN PEIICHUI0, ONMpEACIsIeTCS MO JIBYM NocieAHuM Iudpam mmumdpa
CTyJieHTa Ta0iuilb 1.

Tabomuma 1
BapuaHTbl KOHTPOJBHBIX PaldoOT.
JIBe mociemHue Ho- JIBe mociemHue Ho-
mudpsl mmdpa Mep Howmepa 3amaua mudper  mmdpa | mep Howmepa 3amau
Bapu- Bapu-
aHTa aHTa
01 mwm 51 1 10 16 21 34 43 26 wumn 76 26 3 16 30 38 44
02 wmn 52 2 9 11 27 31 44 27 wmu 77 27 2 13 25 34 48
03 wmm 53 3 8 17 22 35 49 28 nmm 78 28 1 18 24 35 50
04 win 54 4 7 12 25 36 50 29 w79 29 10 11 29 36 45
05 wmm 55 5 6 18 24 32 41 30 wm 80 30 9 15 28 37 43
06 wm 56 6 5 13 30 37 42 31 wm 81 31 2 14 26 39 47
07 wmu 57 7 4 13 23 38 45 32 wmmn 82 32 1 13 25 32 48
08 wmm 58 8 3 14 29 40 46 33 wm 83 33 3 13 22 34 45
09 wiu 59 9 2 20 28 33 47 34 wm 84 34 4 20 21 3550
10 wm 60 10 1 15 26 39 48 35 wm 85 35 5 11 27 38 44
11 i 61 11 4 12 27 31 49 36 win 86 36 6 16 24 31 43
12 wmu 62 12 5 14 26 32 48 37 wmm 87 37 7 15 28 40 49
13 wmm 63 13 6 11 24 33 41 38 umm 88 38 8 12 23 36 41
14 unu 64 14 7 19 21 34 42 39 win 89 39 9 18 23 37 42
15 wmm 65 15 8 13 25 39 50 40 wm 90 40 10 17 30 33 46
16 wmn 66 16 9 17 23 35 44 41 wm 91 41 1 14 23 38 46
17 wmu 67 17 10 18 22 37 46 42 wm 92 42 2 13 24 31 49
18 wmmm 68 18 1 15 30 40 43 43 wm 93 43 3 18 23 40 47
19 umu 69 19 2 20 28 36 45 44 umn 94 44 4 12 25 33 48
20 nwmu 70 20 3 16 29 38 47 45 nmm 95 45 5 17 21 34 45
21 wmm 71 21 8 14 21 33 46 46 wm 96 46 6 13 30 32 44
22 wmn 72 22 7 12 27 32 49 47 wm 97 47 7 20 22 36 41
23 wm 73 23 6 20 22 39 48 48 wm 98 48 8 16 26 39 50
24 wmm 74 24 5 17 23 31 42 49 wm 99 49 9 16 27 35 42
25 wm 75 25 4 13 26 40 41 50 wm 100 50 10 11 28 37 43




3amaua 1
Jnst  cxembl, W300pakeHHOW Ha pucyHKe 11, ompenenuTs 5SKBUBAJICHTHOE
COMPOTHUBJICHUE, TOK U TMaJICHUE HAMPSIKEHUS Ha KaxaoM pe3uctope. OnpenenuTsb
HalpsDKEHHUE Ha 3aKUMax LIEMU ¥ MOLIHOCTb, IOTpedisieMylo 1iensto, eciau Ry = 10
OM,R, =6 OM,R3=11,50M, R; =5 0M, Rs =4 OM, Rg =2 Om, R; =4 Om, U, =
10 B. HaueptuTh CXeMy ¥ IPOCTABUTH TOKH.

Puc.11

3anmava 2
Jlis cxembl, M300paKEHHON Ha pPHUCYHKE |2, ompeaenuTh SKBUBAJICHTHOE
CONPOTHBJICHHE, TOK W TMAaJeHWE HANpPSKEHUS Ha KaXIOM PE3UCTOpe.
OnpenenuTh HaNpsHKEHHE HA 3aXUMaxX LEMH W MOIIHOCTh, IMOTPEOIsIeMyI0
nenbio, ecau Ry =100, R, =1 OM, R=80M, R4, =8 OM, Rs=50M, Rg =4
Om, R; = 6 Om, Ug = 8 B. Haueptuth cxemy 1 MpOCTABUThH TOKHU.

Puc.12

3amaya 3
J1st cxeMbl, n300paKeHHOM Ha pUCYHKE 13, ompeenTh SKBUBAICHTHOE
COTPOTHUBJICHUE, TOK U MAJIEHUE HANIPSDKSHHS Ha KaXI0M pesructope. OnpenenuTh
HaIpsHKEHUE Ha 3aKUMax e U MOIITHOCTh, TOTpeOIsieMyto 11embio, ecii R. = 3
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OM,R,=2,60M,R;3=2,50M, R4=1,50M, Rs=4 Om, Rg =6 OM, R; =5 Om,
Is =4 A. HauepTuTh CXeMy M MPOCTABUTH TOKH.

Puc.13

3agaya 4
JUist cxembl, M300pa)k€HHON Ha pucyHKe 14, ompeenuTbh 3KBUBAJIEHTHOE
CONPOTHUBIJIEHUE, TOK U MAJCHNUE HAIPSHKEHHS HA KaXAO0M pesucrope. OnpenenuTs

HaIpsDKCHUE Ha 3aKUMax e M MOIIMHOCTh, MOTPeOIsseMyto 1ienblo, eciu R. =
4,545 OM, R=20mM, R3 =4 Om, R4, =22 OM, R5 =5 OM, Rg =10 Om, R; =20 Owm,
Is =4 A. HauepTuth cXemMy U MPOCTaBUTh TOKHU.

R,

Puc. 14

3amaua 5
Jist cxembl, M300pa)k€HHOW Ha pucyHke 15, omnpenenuTh 3KBUBAJIEHTHOE
CONPOTHUBJIEHUE, TOK U MaJE€HUE HANPSIKEHUs HA KaXA0M pesuctope. OnpenennTsb
HaNpsDKEHUE Ha 3aKHMMax LIeMUd U MOIHOCTb, MOTpebiseMyto Lemnbto, eciu R; = 4
Om, R, =50M,R3=100M, R4 =12 0M, Rs =5 Om, Rg =6 Om, R; =6 Om, Uz =
20 B. HauepTuth cxeMy ¥ IPOCTABUTH TOKH.



Puc.15 — 1
Ri
3anaua 6 T R R
s CXEMB, . U300paKeHHON Ha
pUCYHKE 16, &, OIIpEEIIUTD

9KBUBAJICHTHOE — ' ) COIIPOTHBJICHUE, TOK

U TIAJiCHUE HAMpsHKCHHUS Ha KakaoM pesuctope. OmpenenuTs HanpsDKCHHE Ha
3aKUMax LeNu U MOIIHOCTh, MOTpedsieMyto 1emnblo, ecnu Ry = 1,25 Om, R, = 15
OMmM, Rz =3 0M, Ry, =20M, R; =12 OM, Rg =8 Om, R =4 Om, U; = 10 B.
HagepTtuth cXeMy B MpOCTaBUTH TOKH.

R,

Puc.16

3amaua 7
Jis cxembl, M300pa)KEHHON Ha pUCyHKE 17, ompeaenuTbh 3KBHUBAJIEHTHOE
CONPOTHUBJICHHE, TOK W TMaJieHHE HaNpsDKeHUs Ha KaXIOM Pe3HUCTope.
OnpenenuTh HaNpsHKEHWE HA 3aXUMaxX LEMH W MOIIHOCTh, MOTPEOIsIEMYIO
nenbio, ecam Ry =10 OM, R, =1 OM, R=80OmM, R4, =8 OmM, Rs=50M, Rg =4
OMm, R; =6 Om, Ug = 8 B. Haueptuth cXxemy U NpOCTABUThH TOKHU.
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R

R,

R,

Puc.17

3agaya 8
st cxembl, M300pakKeHHOW HA PHCYHKE 18, OmpenenuTh SKBUBAJICHTHOE
COMPOTHUBJICHUE, TOK W MAJICHUE HAMPSDKCHUS Ha KaXKIIOM pesuctope. Onpeaenurhb
HaIpsDKEHUE Ha 3aKMMax 1€ U MOIIHOCTh, MOTPEOIsieMyto 1enblo, eciiu Ry =
1,250M, R, =150M, Rz=30M, R4, =2 OM, R5s =12 OM, Rg =8 Om, R =4 Owm,
U; = 10 B. HauepTuthb cxemy U NpOCTaBUTH TOKHU.

Puc. 18

3amaua 9
Jns cxembl, u300pakeHHONW Ha pucyHke 19, ompenenuth HKBUBAJICHTHOE
CONIPOTHUBIICHUE, TOK Y MAJCHUE HANPSHKEHUS Ha KaXAoM pe3uctope. OnpenenuTb
HalpsDKEHUE Ha 3aKUMax LIEMU ¥ MOLIHOCTb, IIOTpediseMylo 1ensto, eciau Ry = 10
OM, R2:60M, R3: 11,5 OM, R4:50M, R5:4OM, RBZZOM, R7:4OM, U4:

10 B. HauepTuTh CXEMY U IPOCTABUTH TOKH.

]
L 1

Puc.19
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3agauga 10
s cxembl, M300pakKeHHON Ha pucyHKe |2, ompenenuTbh SKBHUBAJICHTHOE
CONPOTUBJICHHE, TOK U TMaJeHHe HaNpsHKEHUs Ha KaXJOM pPEe3UCTOpE.
OnpenenuTh HaNpsHKEHWE HA 3aXUMaxX LEMH W MOIIHOCTb, IMOTPEOIsIeMyIo
nensio, ecit Ry =10 OM, R, =1 OM, R=80OM, R, =8 Om, Rs =5 Om, Rg = 4
Owm, R; =6 Om, Ug = 8 B. HauepTuth cxemy u IpOCTaBUTh TOKH.

—

T R, R,

R,

—

Puc.20

3amaun 11 - 20

MarsuTonpoBo 3JAEKTPOMArHUTA W3TOTOBJICH M3 JJICKTPOTEXHUYECCKON CTaln
(pucynok 31). CocrouT u3 cepieuHuka MHOW L, sikops nnuHoM L, m AByx
BO3IYIIHBIX 3a30p0B Lg; m Lgp. IlIupuwHa ydacTKOB Mar- HUTONMPOBOJA paBHA
COOTBETCTBCHHO a; M «p, ToimuHa D. Uucio BUTKOB OOMOTKH paBHO W, CHja
npuTsokeHuss sgkops F. OnpegenuTh cuily TOKa B KaTymIKE M YCTAaHOBUTH
3aBUCUMOCTh CHJIBI TOKAa B KaTyIIKe, HEOOXOAMMOTO JJIS CO3JaHUs 3aJJaHHOU
MOABEMHON CHJIBI DJIEKTPOMAarHuTa OT BEJIWYMHBI BO3AYIIHOTO 3a30pa. JlaHHBIC
JUUIS CBOETO BapHaHTa B3STh U3 TAOIHIIHI 2.

-
—— S — —
—
N~

“o1 I

<— ——
M~
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Tabmumna 2

Homep oL
3adauu ICTJllfl Xo cm a, em| @ cm 68, CM o1 02| W F H
180 2000
3amgaua 31 150 40 4 3 5 1
3amgaua 32 50 5 4 4 1 200 3000
210
3amava 33 30 3 2 5 1,5 190 2700
120
3amaua 34 140 60 4 3 4 1,5 210 2600
3amaua 35 150 50 3 2 5 2 220 2500
3amaua 36 140 30 5 4 4 2 200 2400
3amaua 37 130 50 4 3 5 160 2300
1
3amaua 38 170 30 3 2 4 1 170 2200
3amaua 39 180 40 5 4 5 15 180 2100
3amaua 40 200 25 4 3 4 2 190 2000
3amaua 21

B cerp mnepemeHHoro Toka ¢ wyactoron S50 I’ BKIIOYEHA KaTyllKa
WHIYKTUBHOCTH C UHAYKTUBHOCTBIO 38,2 MI'H. AMnepmeTp, BKIFOYEHHBIN B LIETIb,
nokaszan 3 A, BarrMmerp nokasan 144 Br. OnpenenuTs akTUBHOE, HUHAYKTHBHOE U
MOJIHOE CONPOTUBJIEHUE, MOKa3aHUA BOJBTMETPA, PEAKTUBHYIO U IOJIHYIO
MOIITHOCTH, KOA()(PHUIIMEHT MOIIIHOCTH.

HauepTuth cxemy 1enu ¢ 3J1eKTpou3MepUTeIbHbIMU Ipubopamu. [locTtpouTs B
MacmTabe BEKTOPHYIO JWarpaMMy TOKa U HampspKeHWW, BBIOpaB MaciiTad
camoctoaTenbHo. [locTpouts B Macmrabe TpEeyroJbHUK —CONPOTHUBIICHHM.
CocTaBUTh ypaBHEHUSI MTHOBEHHBIX 3HAUEHU TOKA U HAIIPSHKCHUIA.

3amaua 22

B cerb mnepemenHoro Ttoka yactoro 50 I’ mociemoBaTeabHO BKIIHOUYCHBI
pe3uctop U KoHjeHcarop. IlonHas momHocTh 1Henu 160 B-A, tok B nenu 4 A,
kodpdunmrent momHoctu 0,8. OnpenenuTb €eMKOCTb, €MKOCTHOE CONPOTUBIICHHE
KOHJICHCATOpa, AaKTUBHOE COMPOTUBJICHUE PE3UCTOpPA, TOJIHOE COMPOTUBIICHUE
LETH, HAMPSHKEHUE Ha 3KUMax [eNU, aKTUBHYIO U PEAKTUBHYIO MOIIIHOCTH.

Haueptuth cxemy 1emnu ¢ 3JIeKTpOu3MepUTeIbHbIMU npubdopamu. [TocTtpouts B
MacimTabe BEKTOPHYIO JWarpaMMy TOKAa U HAmNpsOKEHUM, BBIOpaB MaciiTad
camoctoaTensHo. [loctpouts B MacmrTabe TpPEYroJbHUK COMPOTHBIICHUM.
CocTaBuTh ypaBHEHHS] MTHOBEHHBIX 3HAUYCHHUM TOKA U HAIIPSYKEHUM.
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3agaua 23

DJIeKTpUYECKasi CXeMa, COCTOsIas WX TOCIEI0BAaTeIbHOTO COCIUHEHUS
pe3ucTopa M WHIYKTHUBHOCTH, IMOJKIIOYEHA K CHHYCOHJAIBLHO H3MEHSIONIEMYCS
HanpspkeHnto 100 B, wacrora Toka 50 I'm, aktuBHas momHocTh 200 BT,
ko3 duument momuoctu 0,8. OmnpenenuTs CUy TOKAa B ILIENH, PEAKTUBHYIO U
MOJIHYI0O ~ MOIIHOCTH, BBIYUCJIHTH TIOJIHOE, WHAYKTHUBHOEC W  AKTHBHOE
COTPOTHUBJICHUE, HHIYKTUBHOCTH KATYIIIKH.

Haueptuth cxeMy menu ¢ 3JaeKTpou3MepuTeaIbHbIMU Tpuoopamu. IloctpouTs B
MaciiTade BEKTOPHYIO JuarpaMmMy TOKOB M HampsbkeHud. BpiOpaB MaciiTad
camocrositebHO. [locTpouTh B MacmTabe TPEYroiabHUK COMPOTHBIICHUH.
CocTaBUTh ypaBHEHUSI MTHOBECHHBIX 3HAUYEHUH TOKA M HATPSDKCHUM.

3amauga 24

B cerp mepemenHoro toka uyactorod 50 [l mociaemoBaTENbHO BKIKOYEHBI
PE3UCTOp M KOHJEHCATOP C eMKOCThI0 106 MK®D, TOK B 1ienu 12 A, HanpspkeHHE Ha
3akumax nenu 600 B. Onpenenutrb akTUBHOE, E€MKOCTHOE M IOJHOE
COMPOTHUBJICHUE, aKTUBHYIO, PEAKTUBHYIO U TOJHYI) MOIIHOCTH, KO3(PQUIIUEHT
MOIIHOCTH.

Haueptuth cxeMy 1ienu ¢ 37aeKTpou3MepuTeIbHbIMU TIpubopamu. [loctpouts B
MacmTabe BEKTOPHYIO JuarpaMMy TOKa M HalpshDKEeHUM, BbpIOpaB MacmTad
camoctoaTenbHo. IlocTpoutrh B Macmitabe TpPEyroiabHUK CONPOTUBIICHUU.
CocTaBuTh ypaBHEHHSI MTHOBEHHBIX 3HAYCHHUU TOKA U HAIIPSHKECHUM.

3amgauda 25

B ceTrp mnepeMeHHOro TOKAa MOCIEIOBATEIbHO BKIIOYEH pPE3UCTOP U
WHIYKTUBHOCTbh. BKItoueHHBIN B 1enb BaTT™MeTp nokazan 200 Bt, amnepmerp 10
A. Yactora toka et 50 I'm. M3BecTHO 3HaueHue 1mojiHOM moipHoctH 250 B-A.
OnpenenuTs peakTUBHYIO MOIIHOCTh II€MHU, aKTUBHOE, UHAYKTUBHOE U TOJIHOE
COMPOTUBJICHUE,  WHIYKTUBHOCTh  KAaTYIIKH,  HaMpsOKEHUE  MCTOYHMKA,
KO3((PUIIMEHT MOILIIHOCTH.

Haueptuth cxeMy 1enu ¢ 3jaeKTpou3MepuTeNbHbIMU TTpubopamu. [loctpouts B
MacmTabe BEKTOPHYIO JuarpaMMy TOKa M HalpshKeHud, BhIOpaB MaciiTad
camoctoaTensHo. [locTpouth B MacmTabe TpPEYrojdbHUK COMPOTUBIICHUH.
CocTaBUTh ypaBHEHUSI MTHOBEHHBIX 3HAUYCHUN TOKA U HATIPSDKCHHUM.

3amaya 26
Ilerrb TEpEeMEHHOTO0 TOKa, COCTOSMIAs W3 IOCJIECI0BATEIHHO BKIIFOUEHHOTO
pesncTopa W KOHJEHCATOpa, IOAKIIOYEHAa K CEeTH IIEPEMEHHOI0 TOKa C
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HanpsbkeHnneM 1160 B u wacroroir 50 I'n. EMkocTh KOHAEHcaTopa paBHa 6,369
MKD, Tok B 1ienu 1,657 A, koadpdunuent momnHoctu 0,85. OnpeaenuTs akTUBHOE,
€MKOCTHOE M TIOJIHO€ CONPOTHBJICHHE, AKTHUBHYIO, PEAKTUBHYIO U TOJHYIO
MOIIHOCTU. HauepTuth cxemy Lenu ¢ 3IEKTPOU3MEPUTEIBHBIMH MHPUOOPAMH.
[Toctpouts B MacmTabe BEKTOPHYIO AMArpaMMy TOKa WM HaIpsSOKEHUH, BHIOpaB
MacmTad camocTosATeNnbHO. [IocTpouTh B Maciitabe TpeyroabHUK CONPOTHUBIICHUN.
CocTaBuTh ypaBHEHHS] MTHOBEHHBIX 3HAUYCHHUM TOKA U HAMIPSKEHUM.

3anava 27

Ilo kaTymke MHIYKTUBHOCTH, ITOAKIOYEHHOW K MCTOUYHUKY IIEPEMEHHOIO TOKa
c vactoroi 50 ', mpoxoaut Tok 12 A, peakTHBHAas MOIIHOCTb, MOTpeOIIsiemMast
nensio paBHa 1728 Bap, ko3 dumment momuoctu B uemnu 0,6.

HauepTtuth cxeMy LEH € AJIEKTPOU3MEPUTENbHBIMU Npubopamu. [Toctpouts B
MacmTabe BEKTOPHYIO JAMarpaMMy TOKa M HaNpsbKEHUW, BbIOpaB MacmTad
camocrositenbHo. IlocTpouts B Macmrabe TpeyrojbHUK CONPOTHUBICHUM.
CocTaBuTh ypaBHEHHsI MTHOBEHHBIX 3HAYECHHUM TOKA U HAIIPSDHKECHUM.

3amaua 28

Ilenp mnepeMEHHOro TOKa COCTOMT H3 IMOCJIEJOBATEIbHO BKJIIOUYEHHOTO
pe3ucropa U KoHaeHcaTopa. B nenu mpoxoaut Tok 10 A, akTMBHas MOIIHOCTH
nerm 1,4 kBT, emxocte konzeHcatopa paBHa 176,95 Mk®. Onpenenuts
HanpsOKEHWE  MCTOYHHMKA  DHEPTUM, AaKTUBHOE, €MKOCTHOE U  TIOJTHOE
COIIPOTHUBIICHUE, PEAKTUBHYIO M MOJHYIO MOIIHOCTH, KO (UIIMEHT MOIITHOCTH.

HauepTtuth cxemy 1enu ¢ 3JIeKTpOu3MepUTenbHbIMU npubopamu. [TocTpouts B
MacmTabe BEKTOPHYIO JWarpaMMy TOKa U HampspKeHWW, BBIOpaB MaciiTad
camocrositenbHo.  Iloctpouts B Macmrabe TpeyrojbHUK CONPOTHUBICHUM.
CocTaBUTh ypaBHEHUSI MTHOBEHHBIX 3HAUYEHUHN TOKA U HATIPSDKCHHM.

3amaua 29

[Tpubop, NOAKIIOUEHHBIH K CUHYCOMAANbHOMY HampsikeHuto 90 B ¢ yactoroit
50 I'u, notpebnsier nonHyo MouHOCTh 540 BA. NHayKTUBHOCTH MpUOOpa paBHA
28,65 MI'H. OnpenenuTh aKTUBHOE, UHAYKTUBHOE U MTOJIHOE COMPOTUBIICHUE, CUITY
TOKa B IIeTH, aKTUBHYIO U PEaKTUBHYIO MOIIIHOCTH, KO3((HUIUEHT MOLUTHOCTH.

Haueptuth cxemy 1enu ¢ aJeKTpou3MepuTeabHbIMU pubopamu. [loctpouTs B
Macimtabe BEKTOPHYIO JWarpaMMy TOKAa UM HAamNpsOKEHUM, BBIOpaB MaciiTad
camoctoarenbHo. [locTtpouts B MacmTabe TpeyrojbHUK —CONPOTHBIICHUM.
CocTaBUTh ypaBHEHUSI MTHOBEHHBIX 3HAUYEHUN TOKA U HANIPSDKEHU.
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3amaya 30

K BbIBOgaM menu u3 MOCIEAOBATEIBLHO BKIOUEHHBIX pesuctopa 800 Om u
koHzaeHcaropa 0, 398 Mxk® moaBeneHO cHUHycouaaiabHOE Hampsikenue 120 B u
gactoro 400 I'm. OmnpenenuTs MOJHOE CONMPOTUBICHUE IIEMHU, TOK B IIEMH,
aKTUBHYIO, PEAKTUBHYIO M MOJHYIO MOIIHOCTH, KOA(P(OUIIMEHT MOITHOCTH.

Haueptuth cxeMy menu ¢ 3JeKTpou3MepHUTENbHBIMU TTpubopamu. [loctponuts B
MacmTabe BEKTOPHYIO JuarpaMMy TOKa W HalpsDKEHUH, BBIOpaB MacimTad
camocrositebHO. [locTpouth B MacmiTabe TPEYroJbHUK COMPOTHBICHUM.
CocTaBuTh ypaBHEHHSI MTHOBEHHBIX 3HAUYCHHUM TOKA U HAIPSYKEHUM.

3amaua 31

K Tpex(da3sHOMy HCTOYHMKY NOJKIIOYEH HECUMMETPUYHBIN TpexQa3Hblii
npueMHuK (pucyHok 61). JIuneitnoe HanpsixeHue paBHo 380 B. ConportuBnenus

PE3UCTOPOB M PEAKTUBHBIX AJIEMEHTOB paBHbL: R, = 12 OM, X, = 12 Om, Xq
=4 0m, Ry=14 Om.

Onpenenuts:

1. da3HpIC ¥ JIMHEWHBIC TOKHU JJI 3aJaHHOM CXEMBbI COCIMHECHMS, a TAKKE

TOK B HEUTPaJIbHOM HPOBOJIE.
2. AKTHBHYIO, pEaKTUBHYIO U TIOJIHYIO MOIITHOCTH MTPUEMHUKA.
[TocTpouTh B MaciiTabe BEKTOPHYIO JUarpaMMy HaIpsOKEHUH U TOKOB.

Ae [ ]
X R —
B e Y | | Ao
R 1
L |-
Ne
Puc. 61
3agaya 32

K tpexda3zHOMy UCTOYHHMKY TOJKIIOUEH HECUMMETPUYHBIA TpexdasHbIi
npueMHuK (pucyHok 62). JluneliHoe Hanpspbkenue paBHo 220B. ConpoTuBieHus
PE3UCTOPOB U PEAKTUBHBIX 3JIEMEHTOB paBHBIL: R, =9 Om, X, = 10 Om, R, = 6 Om,
Xi3=4 Om.
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Onpenenurs:

1. da3Hble ¥ TUHEHHBIE TOKU JUIS 3aJaHHON CXEMBI COCTUHEHHS.

2. AKTHBHYIO, PEAaKTUBHYIO U MOJHYIO MOITHOCTH ITPUEMHHKA.
[TocTpouTh B MaciTabe BEKTOPHYIO JUAarpaMMy HaIpsHKEHHUH U TOKOB.

Puc. 62

3amaua 33
K tpexdazHoMy HCTOYHUKY TOAKIIOYEH HECUMMETPUUYHBIN Tpexda3Hblii
npueMHuK (pucyHok 63). Jluneitnoe HampsikeHue paBHo 220B. ConpoTtuneHus
PE3UCTOPOB U PEAKTUBHBIX AJIEMEHTOB paBHBL: R, = 11 Om, X, = 12 Om, X, = 10

Owm, R; = 14 Om.
OnpenenuTs:
1. da3Hble U JIMHEMHBIC TOKU JUISA 3aJlaHHOM CXEMBI COCJIMHEHUS, a TaKKe

TOK B HEUTPaJIbHOM HPOBOJIE.
2. AKTHBHYIO, PEaKTUBHYIO U TIOJIHYIO MOIITHOCTH NTPUEMHUKA.
[TocTpouTh B MaciTabe BEKTOPHYIO JUarpaMMy HaIpspKeHUM U TOKOB.

R, X,
7. - - Y Y XY )
B e |
|
Ce &
Ne

Puc. 63
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3anava 34

K TpexdazHOMy HCTOYHUKY TOAKIIOYEH HECUMMETPUUYHBIN Tpexda3Hblii
npueMHuK (pucyHok 64). Jluneitnoe HampsixeHue paBHo 380B. ConpoTtuneHus
PE3MCTOPOB U PEAKTUBHBIX JJIEMEHTOB PaBHBL: Xc; = 6 Om, X, = 8 Om, R; = 15
Om, X =7 Om.

OnpenenuTs:

1. da3Hble Y JJMHEWHBIE TOKH JIJISl 3aIaHHOUN CXEMbI COEIUHEHHS.

2. AKTUBHYIO, PEaKTUBHYIO U MOJTHYIO MOITHOCTH TIPUEMHHKA.

[TocTpouTs B MacmTabe BEKTOPHYIO TUArpaMMy HaMpsHKEHUN U TOKOB.

B ._,—/WV\_L_‘

3amaua 35
K tpexdazHoMy HCTOYHUKY TOAKIIOYEH HECUMMETPUUYHBIN Tpexda3HbIii
npueMHUK (pucyHok 65). Jluneiinoe Hanpspkenue paBHo 380B. CompoTtuBneHus
PE3UCTOPOB M PEAKTUBHBIX JIEMEHTOB paBHBI: X, = 11 Om, R, =9 Om, X, = 7

Om, X;; = 10 Om.
OnpenenuTs:
1. dasnbie WU JUHEWHBIC TOKM I 3aJaHHOM CXEMBI COCIMHCHHUS, a

TaKX€ TOK B HEUTPAIIbHOM IPOBOJIE.
2. AKTHUBHYIO, P€aKTHBHYIO U TIOJHYIO MOITHOCTH TIPUEMHUKA.
[TocTpouTs B Macmtabe BEKTOPHYIO TUAarpaMMy HaIpsSKEHUH U TOKOB.

A |X'(l
I RI XI,.:
B e— L Y Y Y\ +
Xl.%
Ce Y Y ¥} <
N e

Puc. 65
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3amaua 36

K tpexdazHoMy UCTOYHMKY TOAKIIOUYEH HECUMMETPUUYHBIN TpeXQa3HbIii
npueMHUK (pucyHok 66). JInneiiHoe HanpsbkeHue paBHo 220B. ConportuBiieHus
PE3UCTOPOB U PEAKTUBHBIX 3JIEMEHTOB paBHBL: X, = 13 OM, R, = 15 Om, X, =7
Om, X, =9 Om.

OnpenenuTs:

1. daz3HbIC Y JIMHEWHBIC TOKHU JIJI 3aJaHHOM CXEMBI COCIMHCHHUS.

2. AKXTHBHYIO, pEaKTUBHYIO U MOJIHYIO MOIIIHOCTH NMPUEMHUKA.

[TocTpouTs B MaciiTabe BEKTOPHYIO JUarpaMMy HarpsHKeHHU U TOKOB.

| | Aes

Ce
I

Puc. 66

3amaua 37
K tpexdazHoMy HCTOYHMKY TOJKIIOUYEH HECUMMETPUYHBIA Tpexda3Hblii
npueMHuK (pucyHok 67). Jluneitnoe Hampsikenue paBHo 220B. ConpoTtuBneHus
PE3UCTOPOB M PEAKTUBHBIX AJIEMEHTOB paBHBL: R, =9 OM, X, =7 Om, X, = 10

OM, XC3 =6 Owm.
OnpenenuTs:
1. dazHbIE W JIMHEWHBIC TOKHM JJIS 3aJaHHOM CXEMbI COCIMHCHMS, a

TaKX€ TOK B HEUTPAIIbHOM MPOBOJIE.
2. AKTHUBHYIO, P€aKTHBHYIO U TIOJHYIO MOITHOCTH TIPUEMHUKA.
[TocTpouTh B MacuTabe BEKTOPHYIO IUarpaMMy HaNpsKEHUN U TOKOB.

Puc. 67
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3anmaya 38

K tpexda3zHOMy UCTOUYHHUKY TMOJKIIOYEH HECUMMETPUUHBIA Tpexda3Hbli
npueMHuK (pucyHok 68). JIuneitHoe HampspkeHue paBHO 660B. ConporuneHus
PE3UCTOPOB U PEAKTHUBHBIX 3JIEMEHTOB paBHbL: R, = 25 OM X, = 30 Om, R, = 20
Om, X;; =27 Om.

OnpenenuTs:

1. da3zHbIe U JIMHEWHBIC TOKU ISl 3aJaHHOU CXEMBbI COSITUHEHUSI.

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

[TocTpouTs B MaciiTabe BEKTOPHYIO TUArpaMMy HaIPSKEHUN U TOKOB.

X
Be | | 2
[ | ]
R, X,
cod
Puc. 68
3amzaua 39

K TpexdazHoMy HCTOUHHMKY MOAKIOYEH HECUMMETPUYHBIN TpexQazHbli
npueMHUK (pUcyHoK 69). JIuneitHoe HanpsixeHue paBHo 660B.
ComnpoTuBIICHUS PE3UCTOPOB U PEAKTUBHBIX JIEMEHTOB paBHbL: X, =40 Om, R, =
50 Om, R; =20 Om, X;; =25 Om.

Onpenenuts:

1. dazHbIE W JIMHEWHBIC TOKHM JJIS 3aJJaHHOM CXEMbI COCIMHCHMS, a
TaKX€ TOK B HEUTPAIIbHOM IPOBOJIE.

2. AKTUBHYIO, pEaKTUBHYIO U TIOJHYIO MOITHOCTH IIPUEMHUKA.

3.ITocTtpouts B MacmiTabe BEKTOPHYIO AUarpaMMy HaNpsKEHUM U TOKOB.

A e NN
R,
B — : |
R, X,
C o—+ L 7Y Y Y s
N e

Puc. 69
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3amaua 40

K tpexdazHoMy UCTOUHUKY MOAKIIOYEH HECUMMETPUUHBIN TpeX (ha3HbIit
npuemMHuK (pucyHok 70). JIuneitnoe Hamnpsixenue pasHo 127B. ConpoTuieHus
PE3UCTOPOB M PEAKTUBHBIX AJEMEHTOB paBHbL: R, = 15 Om, X, =7 Om, X, =17

Om. R =20 Om.
OnpenenuTs:
1. daznbIe U JTUHEWHbBIC TOKHU JJIS 3aJaHHON CXEeMBbI COSTUHEHUS.
2. AKTHBHYIO, PEaKTUBHYIO U TIOJIHYIO MOIITHOCTH MMPUEMHUKA.
3.Iloctpouts B MaciiTabe BEKTOPHYIO AMarpaMMy HanpsKEHHN U TOKOB.

A
8 |
B A
———— LYY Y\ ___
R_.'
(o—o
Puc. 70

3agauu 41 — 50

41. KpaTko ONMIINTE BUBI JJIEKTPOIPOBOJHOCTH MOJTYIIPOBOJHUKOB U BIIU-
SHUE IPUMECEN HAa UX ITPOBOJAUMOCTD.

42. KpaTtko onummure CBOMCTBa P — N nepexoa, NPUBEAUTE U MTOSCHUTE €T0
BOJIbT-aMIIEPHYIO XapaKTEPUCTHUKY.

43. KpaTko ONUIINATE YCTPOUCTBO MOJYyINPOBOJHUKOBOrO AuoAa. Ha
PUCYHKE MMOKaXUTE BKJIIOUYEHHE AHO/a B IPSIMOM M 00paTHOM HampaiieHusix. [lo-
SCHUTE, IIOYEMY ITOJIYIPOBOJIHUKOBBIN U0 CUATAETCS MOJIYIIPOBOJHUKOBBIM
BEHTHUJIEM.

44. HavepTute CTPYKTYPHYIO CXEMY BBIIIPSMUTENS IEPEMEHHOTO
TOKQ,I0SICHUTE Ha3HAYEHNE €€ COCTaBHBIX YaCTEH.

45. TlpuBeauTe pUCYHOK AJIEKTPOHHO-Iy4eBOM TpyOku. KpaTko onuiiure ee
YCTPOMCTBO U IIPUMEHEHHUE.

46. KpaTko onummTe yCTpOWCTBO MOJYIPOBOAHUKOBOIO TpUojga P —N—p
TUIIA; HA PUCYHKE ITOKAKUTE €r0 BKIIOYECHHUE B CXEMY, INOSCHUTE HA3HAYCHUE
AJIEKTPOAOB, YKAKUTE IPUMEHEHHUE TPAH3UCTOPOB.

47. KpaTko ONMIIMTE YCTPOMCTBO U TEXHOJIOTUIO HM3TOTOBJICHUS IOJIY-
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MPOBOJHUKOBBIX U THOPUIHBIX MHTETPATBHBIX MUKPOCXEM. YKaXKHUTE UX
NPEeUMYIECTBA U NPUMEHEHHE B COBPEMEHHBIX 3JIEKTPOHHBIX MPUOOpax.

48. OnummTe yCTpoMcTBO (POTOIIEMEHTOB ¢ BHEHIHUM (PoTOdhHEKTOM.
[IpuBeauTe NX XapaKTEPUCTUKH, YKAKUTE 00JACTh MPUMEHEHHUS.

49. IlpuBeaure cxeMy MNPOCTEHIIETO YCHUIUTENS SJIEKTPUUYECKUX KOJIe-
OaHuii Ha TpaH3UCTOpEe P-N-P THUMA, BKIIOYEHHBIM MO CXEME C OOIIMM JMHT-
TEPOM, KPaTKO OIHUIINTE MPOLECC YCHIICHUS KOJeOaHMi.

50. IlosicHuTe Ha3HaUY€HHE W YKAXKUTE TUIBI (PUIBTPOB B CXEMaX BbI-
npsMuTeneil nepemeHHoro Ttoka. [lpuBenure rpaduku BBINPSIMIEHHOTO Ha-
npsbkeHust ¢ QuiabTpamMu U 06€3 HUux.

MeTOI[l/I‘IECKI/Ie YKa3aHMHA 110 BBINOJTHECHUTO KOHTpOJ’lLHOﬁ paﬁoTbI

3amaun 1—10
3agaun 11—20. B maHHBIX 3a7ayax HEOOXOJMMO pPaCCUUTaTh MPOCTYIO
AIEKTPUYECKYIO IIeTh CO CMEIIAHHBIM COCJIMHEHUEM PE3UCTOPOB, I 3TOTrO
HEOOXOMMO TpPEABAPUTEIBLHO H3YYUTh TEOPETHUECKUH Marepuall II0 TeMe
DIEeKTPUYECKUH TOK, CONPOTHBJICHHE, IPOBOJUMOCTb M TEME Pacuert
AIEKTPUUECKUX TIETICH MOCTOSHHOTO TOKA.

OcHoBHOI XapaKTepI/ICTI/IKOI\/'I pPE3uCTOPAa ABJIACTCA QJICKTPHUYICCKOC
COIIPOTHUBJICHUC R. 3a CANMHHLY J3JICKTPUYCCKOI'O COIIPOTHUBJICHUA IIPUHAT Om.
bonee KPYIHBIC CIMHUIBI DJICKTPUICCKOI'O COIIPOTHUBIICHUAA:

OCHOBHbIC COOTHOIICHHUSA MMAPaAMETPOB 3.JIeKTpI/I‘-IeCKOﬁ menu:

IIpu mocien0BaTeIbHOM COEANHEHUH I[Ipu mapamienbHOM COeIUHEHNH
y 1Y)
=R =R
=L =1=1; =1+ 1+ 13
U=U; +U;, +U; U=U; =U;, =U;
R=R; +R; +R3 1-1,1,1
R R1 R2 R3
R, =RL*R2 (m1saByx
R1+ R2 pesucTopos)

[Ipn pemieHun AaHHBIX 3a/a4 HEOOXOAUMO MPUMEHHTh METOJ «CBEPTHIBAHUS
Heny, T. €. 3aMEHATh Tpymnly MOCIeAoBaTeNIbHO (WM MHapaijIesibHO)
COCIMHEHHBIX PE3UCTOPOB OJHUM PE3UCTOPOM, HMEIOIIUM SKBUBAJICHTHOE

KB
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COMPOTHUBJIEHUE, BCAKHUI pa3 BblUEpUMBAsl 3aHOBO YIPOIIEHHYIO cxemy. B urore
Bama cxema Oyaer «cBepHyTa» [0 OJHOIO PE3UCTOpPA, HMEIOIIEro
conpoTuBieHue Rygp.

Ipumep Ne 2.
L{erb MOCTOSTHHOTO TOKA, COCTOSINAS U3 HECKOJIBKUX PE3UCTOPOB
Ri=200M, R, =17 0OM, Rz =4 0OM, R4=12 OM, BKIIOYEHHBIX CMEIIAHHO,

npucoenHeHa K uctounuky nurtanus U = 240 B
MeTo10M «CBEpPTHIBAHMS LIEMH» OMPEAEIUTb IKBUBAICHTHOE COPOTUBIICHNE
LIETIH, OOIIMI TOK LIEIIH.

peleHue:
1. Pesucraper R u R, , coennuaens! napamienbHo (cM. puc. 2.1), ux obiee
COTIPOTHBJIEHHE OTpeensieTcs o hopmyIe:

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

R
1 1
R R,
fa¥; ¢’
R2
— 1

1. Pegﬂ(sa;?pbl R, u Ray ,coemuHeHsl mocienoBareiabHo (puc. 2.2), ux
o011ee CONPOTUBIIEHHE ONPEAETSAETCS 0 (POopMyJIe:
2. R2_4 = R2 + R34 =17+ 3=200m.
2—4 2 34

3.Pesucropel Ry n R34 , coenuHeHbI mapaieasHo,

RgKB = Rl X R34/R1 + R34 =10 Om

2.I1o 3akoHy OMma 17151 e, OOTINH TOK IEeTH (TOK HICTOYHUKA ) PABEH:

| =U/Ryxp=240/10=24 A

OtBer: Roygg =100M, 1=24A.



23

Jlns Toro 4TtoOBl OPUCTYNUTh K pemnieHnto 3anad 31—40 HyXHO H3Y4YUTh

yueOHuK [1], rmaBy 7; yueOHuK [2], Ti1aBy 3; yueOHUK [5], rinaBy 2.
[Tpumep 4

MarHutonpoBoj 3J€KTPOMAarHiuTa U3rOTOBJIEH U3 AJIEKTPOTEXHUYECKON CTAIH .
Cocrout u3 cepaeunnka JiuHoi Ly = 160 cMm, skops ammHoM L, = 60 cM u 1Byx
BO3AYIIHBIX 3a30poB Lg; = Lg; = 1,5 mm. [llupunHa y4acTkoB MarHuTONPOBOJIA
paBHa COOTBETCTBEHHO a1 = 5 ¢M W ap; = 4 cMm, ToimmHa b = 6 cM. Uncio BUTKOB
oOMOTKM paBHO W = 270 BUTKOB, cwia nputrskeHus sikops F = 3900 H.
OnpenenuTs CWIy TOKA B KaTyIIKE U YCTaHOBUTH 3aBUCHUMOCThH CHUJIBI TOKa B
KaTylike, He0OX0AUMOTro JIJIsl CO3AaHMS 3aJJaHHON MOBEMHOU CUJITBI
AIEKTPOMArHuTa OT BEJIUYMHBI BO3IYIITHOTO 3a30pa

Pemenue.

1. Pa300beM MarHuTHYIO I€Mb Ha YYACTKH, KaXKIbI U3 KOTOPHIX UMEET MO BCEH
JUTUHE OJIMHAKOBOE CEUCHHE U OJIMHAKOBBIA MaTepHall.

2. Ha pucyHke 35 deTplpe ywacTka: JBa y4acTKa W3 JJIEKTPOTEXHUYECKOU
CTaJIM M JIBa BO3AYIIHBIX 3a30pa.

3. Onpeaenum MJIMHY U CEYEHHE KAXIOTO y4acTKa MATHUTHOW LIETIH:

521 =160 cM=1,6MS=a*b=56=30cm=3010"M" L, =60 cMm=0, 6

M=8;*b=46=24cm=24+10"M" Ly =Lg=1,5mm=0, 0015 m

4.=S8,=30°10" v’

5. OHpeI[eJ'II/IM MAarovMTHYIO MHAYKIOWIO B CCPACHHUKE:!
B, =7 F/(8-10° « S;) 3900/(8-10° » 30-10™) = 1,27 Tn

53
540mpeeIMM MarHUTHBIM TOTOK B MATHUTHOM L[ETIH:
®;=B;+5,=1,2730+10%=38,1+ 10" B6.

6. B HEpa3BETBIIECHHON MAarHUTHOM LIEIM MAarHUTHBIN ITIOTOK HA BCEX YYaCTKax
OJWHAKOBBIN, IIO3TOMY:

D, =D, = D3 =38, 110" B6.

7. OnpenenuM MarHUTHYIO UHIYKIUIO B AKOPE:

8. By=®,/S;=38,1+10%/24+10" Tn.

9. B BO3mymHOM 3a3ope:

10. B3=B1=1,27 Tn.

11. Onpenennm HanpsH>KEHHOCTh MArHUTHOTO MOJISI HA BCEX Y4acTKaxX
MAarHUTHOM IIENH.
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3amaun 1—10
st Toro 4TOOBl MPUCTYNMUTHh K pemieHuto 3agad 1—I10 HyXHO H3Yy4HThb
yueOHuk [1], rmaBy 12.
L]env nepemenno2o moxka ¢ AakKMuUGHbIM CONPOMUBTEHUEM U UHOYKIMUBHOCMBIO.
Hepa3BeTBieHHass  1iemb  NEPEMEHHOTO  TOKa  00JIalaeéT  aKTHUBHBIM
COMPOTHUBJICHUEM M TOJKIIOUYEHA K HWCTOYHHKY CHHYCOWJAIBHOTO HAIPSKEHUS
(pucyHOK 46).

—>
—
I 7 U

Puc. 46

B cootBeTcTBUM cO BTOpBIM 3aKk0oHOM Kupxroda
u=i-R+L-di/dt=ug+u.=U,:-sin(wt+ ),
rae
Ur — aKTUBHAas COCTABJIAIOLIAs HANIPsDKEHUs, B
UL — MHAYKTHUBHAs COCTAaBJISIOLIAS HANPsKEHUs, B.

[ToctpouM BeKTOpHYH auarpaMmy. BekTop TOka OTCTaeT OT BEKTOpa
HarnpspkeHuit Ha 90°.

N~

Puc. 47

W3 BexkTopHOW nuarpamMmbl ¢ moMoIislo TeopeMbl [ludaropa ompenensem
HaNpsHKEHUE UCTOYHUKA
U=+ U +U%
Ecnu paznenuts BCe CTOPOHBI TPEYTroOJIbHUKA HAMNPSIKEHWM HAa CUIIY TOKAa, TO
MOJy4YUM TPEYTOJIbHUK COTPOTUBIICHUMH.
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P

R
Puc. 48

N3 pucyHka 48 onpeaenuM MoJiHOE COMPOTUBIICHUE TICTIN:
_ 2 2
Z=vVR*+ X%,
rae X, —HHIYKTUBHOE cONpoTuBieHne, Om
X =2-7-f-L
3akoH Oma i1 JIEMCTBYIONIMX 3HAYCHUN TOKAa W HANPSXKECHUA B ILENU C
IIOCJICA0BATCIIBHBIM COCANHCHUEM AKTUBHOI'O COHpOTI/IBJIeHI/IH %1 I/IHI[YKTI/IBHOCTI/IZ
1=U/Z
Eciam yMHOKUTB BCE CTOPOHBI TPEYTOJIbHUKA HANPSKEHUM HA CUJTY TOKA, TO
MOJy4YUM TPEYTOJIBHUK MOIIHOCTEMN

1)

Puc. 49
AKTHBHYIO MOIIIHOCTb MO>XHO OMPEIETUTh MO0 (popmyam
P=Ug-I=1*"R=U"1-cos ¢, Br
PeakTuBHYI0 MOIIIHOCTh MOXHO OMPEAEIUTh MO0 (popMysIam
Q=U_-I1=1P-X,=U-1-sing, Bap
[TostHY 0 MOLITHOCTh MOKHO OIPENEIUTH 110 (popMyIam
S=U-1=1*-Z=VP?*+Q?% B4
KoaddunumenT MOIHOCTH 1IeNH MOKHO ONPEAEIUTH C MTOMOILBIO JIF000T0
TPEYroJIbHUKa
Cos ¢ = Ug/U =R/Z=PIS
Hcnonb3ys TpeyroJbHUKU HANPSIKEHUM, COIPOTUBICHUN Y MOIIIHOCTH MOKHO
OTPEICIIUTD SiN ¢
Sing=U/U=X/Z=QIS
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3anaun 1—10
JUigs Toro 4ytoObl NPUCTYNMTh K pelieHuto 3agad 1—10 HyXHO HU3y4uTh
yueOHuK [1], rinaBy 4.
Tpexdasnple cuUCTEMBl TMEPEMEHHOTO CHHYCOMJAIBHOTO TOKA SBJISIOTCSA
HanboJiee pacnpoCTPaHEHHBIMU CUCTEMAMU AJIEKTPOCHAOKECHHS.
[Ipu coequHeHnN NPUEMHUKA SHEPTUN 36€3001 C HEUTPAIBHBIM IPOBOJIOM K
HEMY MOABOATCS (pa3HbIC U JIMHEWHBIC HAMIPSHKCHHUS.

I Z
A L
0 U_,ml L’,ﬁ i, %
B * D —
l./ /B(,‘ L .{ _/:
C' B ——
Y l lUV (I\_
N
Puc. 72

@da3Hble HANpsHKEHUS NPUEMHUKOB pPaBHBl COOTBETCTBYIOLIUM (a3HbIM
HaIPSKEHUSIM UCTOYHUKA U B KOMIUJIEKCHOUN (hOpME UMEIOT BHI:
Ua=Uge% Ug=Uge %, Uc = Uge 1%
rne Uy = neiictByroniee 3HaueHne (Ha3HOro HANMpsuKEHHs HCTOYHHKA,
OIpeeIsAeTCs:
Uy = Un/V3
da3HbIE TOKH B IPUEMHUKE ONPEIEIAI0TCA 110 3aKOoHy OMa:
I,=U/Z,; lg=UlZg: e =UlZc;
rae Z,, Zp,Z ¢ — KOMIUIEKCHI COMTPOTUBIICHUHN (pa3 MpueMHUKA.
JIuHelHbIE TOKH NPU COEAVMHEHUN IPUEMHHUKOB DYHEPTUH 3BE3I0M PaBHBI
(da3HBIM TOKaM:
la =1l 1g=ly; lc=le.
Tok B HEUTpaIBLHOM MPOBOJIE OIpPEACNIeTCs MO MepBoMy 3akoHy Kupxroda u
paBeH cymme (ha3HbIX TOKOB:

IN:|A+IB+IC
KoMriiekebl JTUHEHHBIX HANpsHKEHUW OmNpenesisieM M0 KoMIuiekcam  (ha3HbIX
HaNpsHKEHUM:
- — 30 | — _ j-
UAB_UA'UB_UHeJ 1UW4%'UC_Uﬂé%
— _ j150
UCA—UC-UA—UHé
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[Tpumep 9

K tpexdazHoMy HCTOYHMKY TOJKIIOUYEH HECUMMETPUYHBIA Tpexda3Hblii
npueMHuK (pucyHok 73). JluneitnHoe HampsixeHue paBHo 220B. ConpoTtuneHus
PE3UCTOPOB U PEAKTUBHBIX 3JIEMEHTOB paBHbl: R; =3 OMm, X¢; =4 OM, R, = 8 Om,
X2 =6 OM, R3 =7 Om.

OnpenenuTs:

1. dasHbIe Y JUHEWHBIE TOKH I 3aJaHHOW CXEMbl COCIUHEHMUS, a
TaKXe TOK B HEUTPAJIbHOM MPOBOJIE.

2. AKTUBHYIO, PEAKTUBHYIO U MOJHYIO MOIIHOCTH IPUEMHUKA.

3. ITocTpouTs B MacuiTabe BEKTOPHYIO JUArpaMMy HaIpsiKEHUN U TOKOB.

Puc.73

Pentenue.
1.OnpenenuM HanpsKEHUE, MPUII0KEHHOE K KaKI0M (aze moTpeOuTens:
Us=U,/V3=220/\3=127B
OnpenenuM KOMILIEKCH HAITPsHKEHUH B Kax 0 (asze:
Up=127¢%  Ug=127e 1%, U = 127e 1%,
3anuineM KOMIUIEKChI COTPOTUBIICHUN (a3:
Za=R1 — jXc1=3-j4=5e"
Zg =R, + jX» = 8 +j6 = 10e*>;
Z.=R;=70m.
OnpenenruM KOMIUIEKCHI TOKOB B (pa3ax MmoTpeOUuTes:
Is = UalZp = 127e°%/5¢-7% "= 25, 4e™3- "= 15, 25 + j20, 3;
lg = Ug/Zg = 127e-12%7/10e"% >o= 12, 7eM%0. %0 = __ 11 65 — j5,06;
lo= UglZc = 12761*°/7 = 18, 14/ = -9, 07 +j15, 7.

OrmpenenyM TOK B HEUTPAILHOM [IPOBOJIE:
IN= IA+IB +IC = 15, 25 +j20, 3'11, 65 'j5, 06 - 9, 07 + J15, 7=

- 5,47 + +j30, 94 = 31,42¢%".



28

2. Komruiekc mosiHONM MommHOCTH B (aze A:

Sa = Upa - I*5 = 127e | 25, 4e-1°* = 3225, 8e-1** = 1936,8 — j'2580.
[Tomnass momrHOCTD a3el A paBHa: Sp = 3225,8 BA.
AxTuBHas MomHOCTH ¢a3sl A paBHa: P, =1936,8 Br.
PeaktuBHas MomHOCTh (ha3el A paBHa: Qn = — 2580 Bap.
Komniexke mosiHoO#M MomHOCTH B (haze B:

Sp=Ug ® I = 127e-j*%- 12, 76i%® %0 = 1613€/*- % = 1296, 6 + j959,4.
[Tonnas mMomtHOCTh (a3el B paBHa: Sp= 1613 BA.
AKTHBHas MOIIHOCTH (pa3wel B paBHa: Pg=1296,6 Br.
PeaxTuBHas momtHOCTh (pa3el B paBHa: Qp = 959,4 Bap.
Kommiexke momHoit momuoctu B daze C:

Sc=Uc ® I = 127 18, 14e"j*® = 2303,8¢/%° = 2303,8.
[Tomras momtHOCTH (pasel C paBHa: S, = 2303,8 BA.
AxTtuBHas MomHOCTh ¢a3el C paBHa: P-=2303,8 Br.
PeaktuBHas momnocts ¢azsl C paBHa: Q= 0.

AKTHBHAsT MOIIHOCTh Tpex(}a3HOro NMpHEMHHKA paBHA:
P=PA+Pg+P-=1936, 8 + 1296, 6 + 2303, 8 =5537,2 Br.
PeakTuBHass MOMIHOCTH Tpex(a3zHOTO MPHUEMHHKA paBHA:
Q=Q,+Qp=—2580+959,4=—1620,6 Bap.

[TomHast MOUTHOCTH TpeX(a3HOro MPHUEMHUKA paBHA!
S=5",+S%5+5'-=3225,8 + 1613 + 2303,8 =7142,6 BA.

3. ITocTpouM BEKTOpHYIO AuarpamMmy (pUCYHOK 74):

[TpumeMm macTad:
leM =30 B, lem=5 A

U,

1,

. -80°
Ues Iy
120°

+i

Iy

Ufﬂ
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3amauu 41-50
Jlns mpaBUIJIBHOTO OTBETa Ha YKa3aHHBIC BOMPOCHI CIEAYET U3YYHUTh
COOTBETCTBYIOIIMM MaTepuad M3 PEKOMEHJIOBAaHHOW JuTepatrypsl [1] riaBa
17,18,19. OtBeT Ha BONPOC JOJDKEH OBITh KOHKPETHBIM C IOSCHEHHUEM
¢uznyeckoil cymHocTH pabOThl TOr0 WJIM HHOTO ycTpoicrtBa. [Ipu omucanuu
npubopa WK YCT-POMCTBA CIEAyeT 00s3aTEIbHO IMOSCHUTH CBON OTBET
IEKTPUYECKUMHU CXEMaMH, TpapuKaMi U YEePTEIKEMHU.
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