MeTtoanl pacuceTra 3JCKTPUHICCKUX ueneﬁ

Lenu moCTOSIHHOTO ¥ OJJHO(PA3HOT0 MEPEMEHHOI0 TOKA

PaccmarpuBaembie METO/IBI pacueTa MPUMEHUMBI KaK JJIs 1IeTei mocTo-
SHHOTO, TaK U IEPEMEHHOT0 TOoKa. PacdeT 1enei nepeMeHHOro CHHYCOU1alIb-
HOT'O TOKa BBITIOJIHSETCS C UCIIOJIb30BAHUEM CUMBOJMYECKOTO METO/IA.

MeToa npeodpa3oBaHus HeEMNu.

Merton npuMeHsieTCsl B OCHOBHOM JIJIs1 pacyeTa Iereu ¢ OJJTHUM UCTOY-
HUKOM. YYacTKH LIENH 3aMEHSIOTCs 00Jiee MPOCTHIMU 110 CTPYKTYPE, UTO YII-
poliaer pacyer uenu. Paznuyator 5 cnoco00B COeTMHEHUS JJIIEMEHTOB CXEMBbI
3aMeIIeHHUS.

1. [TocnenoBarenbHOE COEAMHEHUE.

[Ipu nocnenoBaTeIbHOM COEAMHEHUH 110 BCEM AJIEMEHTAM IIEIU MPOTe-
KaeT OJIMH U TeM ke TOK. OO11iee CONPOTUBICHUE PABHO CYMME CONPOTUBJICHUN
AJIEMEHTOB.
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2. IlapannenbHOE COEIUHEHNUE.

[Ipu mapayieIbHOM COC€AUHEHUM BCE JIEMEHTHI 1IeNH HaXOAATCS MO/
OJIHUM U TeM ke HanpsikeHuu. OO111asi IpoOBOAUMOCTb PaBHA CyMME MPOBO/IU-

MOCTEM DJIEMEHTOB.
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3. CMeNIaHHOE COETNHEHHUE.
[Ipu cMenmaHHOM COEJIMHEHUU B LIENU €CTh YYaCTKHU Pa3HbIX COEIUHE-

0

HUM.

4. CoenuHEHHE B 3BE3Y.

5. CoeauHeHne B TPEYTOIbHUK.

OTU BUIBI COEAMHEHUH SBISIOTCS 0COOBIM BUIOM coenuHeHuil. [Ipu
pacyeTe 1eneil yacto OpIBaeT He0OX0AUMO MPE0OPa30BBIBATH COCTUHEHHE
«3BE€3/1a» B COEMHEHUE «TPEYTroJbHUK» U oOpaTHO. [Ipn 3TOM HEOOX0IMMO
NepPEeCcCUnTaTh MapaMeTphl SIEMEHTOB.
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Metoa HenocpeAcTBeHHOro npuMeHeHus 1 u 2 3akoHoB Kupxroda.
[TepBeiit 3akon Kupxroda — « Anredpandeckasi cymma TOKOB, IIPOXO-
IAIIAX Yepe3 y3ea paBHa Hymo». 2 [, =0
Bropoii 3akon Kupxroda - «B 3aMKkHYyTOM KOHTYpe anredpandeckas
CyMMa MaJICHUH HaNpsHKEHUN Ha COMPOTUBIICHUSIX paBHA alireOpandecKoi
cymme D/IC toro ke kouTypay. 2 U, =2 E,.
V3ex — Touka, Tae cxoasaTcsd 3 U 0oJiee BETBEH.
BeTBb — yuacTok 1enu, 00TeKaeMblii OTHUM U TEM K€ TOKOM.
KouTyp — 3aMKHyTast KOHPUTypaius 1enu, mpoxoAsiias yepe3 He-
CKOJIBKO Y3JIOB M BETBEM.
AJITOPUTM pelIeHus 3a1a4 ITUM MeTOA0M.
1. Onpenenuts oOLIEe YUCIIO YPAaBHEHUM.
OHO paBHO YuCIly BETBEU. M = 6.
2, OnpeaenuTs YUCIO YpaBHEHUH 10 niepBomy 3akoHy Kupxroda.
OHo paBHO yucny y310B MunHyC 1. m;=y—1
3. OnpenenuTs 4UCiIO YpaBHEHUH 10 BTopomy 3akoHy Kupxroda. m, =
m —nmg
4. Yka3aTh NpOW3BOJIbHO HAINIPABICHUS TOKOB B BETBSIX.
5. CocraBuTh YpaBHEHHUs 10 nepBoMy 3akoHy Kupxroda.
6. YkazaTh MpOU3BOJIbHO HaIpaBieHUs] 00X0/1a HE3aBUCUMBIX KOHTYPOB.
He3zaBrCUMBIM Ha3bIBAE€TCS KOHTYP, B KOTOPOM XOTS OBl OJTHAa BETBb HE
BXOJIUT B JPYTUE KOHTYPBL.
7. CocTaBUTh ypaBHEHHUs IO BTOpomy 3akoHy Kupxroda.
8. Pemuth cucremy ypaBHEHU.
9. CKOppeKTUpOBaTh HANPABJIEHUS TOKOB B BETBAX. Eciu Tok nmosyuyuics
CO 3HAKOM MHHYC, U3MEHUTh €0 HAIIPABJICHUE HA TPOTUBOIIOI0KHOE.
10. ITpoBepuTh pe3yIbTat Mo YpaBHEHHUIO OaiaHca MOIIHOCTEH.



CyMMa MOIITHOCTEH BCeX UCTOYHUKOB, pa0OTAIOIINX B PEKUME TeHEPH-
pOBaHMs, paBHA CyMME MOIITHOCTEH BCEX MOTpeOUuTeseii SHePTHH.
Ecim 3/IC ncrodnnka v TOK 4epe3 HETO COBIAIAIOT 110 HAIIPABJICHHIO —
HCTOYHUK pabOTaeT B peKMUME TeHEPUPOBAHUSI.
Ecnm oHY TpOTHBOTIOJIOKHBI 110 HATIPABJICHUIO - UCTOYHHUK paboTaeT B
pexuMe MoTpeOIeHUs.
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OnpenenuTs TOKU B BETBAX METOJOM HETOCPEACTBEHHOTO TPUMEHECHUS
3akoHOB Kupxroda

1. OO1ee uncio ypaBHeHUN m = 3.

2. Yucno ypaBHeHuii no 1-my 3akony Kupxropa ml =2 —-1=1.

3. YUucno ypaBHeHu# 1o 2-my 3akony Kupxropa m2 =3 — 1 =2.

4. Yxa3bIBaeM HapaBJIeHUS TOKOB B BETBSX (CIUIONIHBIMU CTPEIKAMH).

5. CocraBnsiem ypaBHeHue 1o 1-my 3akony Kupxroda.

Il+ Iz — I3 =0

6. YKka3pIBaeM HalpaBJiieHUs 00X0/1a KOHTYPOB.

7. CocraBisieM ypaBHEHUS 10 2-My 3akoHy Kupxroda.

Rlll-Rzlz :El +E2

Rz[z +R3]3 :-Ez

8. Pemaem cucreMy ypaBHEHU.

3amaua.
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11+12—]3 =0
6]1-4[2:144
4]2+4]3:-64

Pesynprar: ; =14 A, L =-15A;, L=-1A
9. KoppekTupyeM HarnpaByieHus: TOKOB [, U I3 (CTpeNKu MyHKTUPHOU JIU-
HUEH).
10. ITpoBepka
O0a nctouHrka paboTaloT B peXKUME TeHEPUPOBAHMUS.
2P UCT =XP ToTp
E1 ]1 + E2 ]2 = R1]12 + Rz[zz + R3[32
2080 =2080
[Tomy4yuau TOXIECTBO, CIE0BATEILHO, PEIICHHUE BEPHO.



HenocraTok MeToaa — mpu OOJIBIIIOM KOJIMYECTBE BETBEH, OOJIBIIIOE
YHUCJIO YPABHEHUH.

MeToa KOHTYPHBIX TOKOB
[Ipeanomnaraercs, 4To BCe HE3ABUCHUMbIE KOHTYPBI OOTEKAOTCSI KOHTYP-
HBIMH TOKaMH.
3amayda CBOOUTCSA K ONPEACIICHUIO0 KOHTYPHBIX TOKOB U MOCIIETYOLIUM

OIIPCACIICHUECM TOKOB B BCTBIIX.

AJITOPUTM pelieHH sl 32124 METOI0M KOHTYPHBIX TOKOB

1. BeiOpaTh HE3aBUCHUMBIE KOHTYPBI.

2. Yka3zatb (110 4aCOBOM CTpEJIKe) HAMPaBJIEHUs KOHTYPHBIX TOKOB.

3. CoCTaBUTh CUCTEMY KAHOHUYECKUX YPABHECHHM.

Ridin + Rialys + Ruizlsz = Ey

Ryt Iin + Ry Iy + Raz I3 = Epy

Raulin + Raaly + Razlzz = Exz

4. OnpenenuTb COOCTBEHHBIE CONPOTUBIIEHUS KOHTYPOB (R, Ry, R33).

Onu paBHBI apuPMETUUECKON CyMME BCEX COMPOTUBIICHUM, BXOSAIINX B
KOHTYD.

5. Onpeaenuts OOIIME COMPOTUBIICHUS CMEKHBIX KOHTYPOB
(R12 = Ra21, R13 = R31, R3; = Rp3). OHU paBHBI CONPOTUBJICHUSIM BETBEM Ha rpa-
HUIIE KOHTYPOB CO 3HAKOM MUHYC. EClii KOHTYpBbI HE TpaHUYaT, TO 3TH COMPO-
TUBJIEHUS paBHBI 0.

6. Onpenenutsb cooctTBeHHble DJIC KOHTYPOB (Eq1,E2,, Es3). OHU paBHBI
anredpandeckoit cymme DJ1C, Bxoasmux B KoHTYp. Eciin D 1C HanpaBieHa
IPOTHUB KOHTYPHOT'O TOKa, OHa OEpeTCs CO 3HAKOM MUHYC.

7. PemuTh CUCTEMY YpaBHEHUH.

8. Ecnu KOHTYpHBIN TOK MOJIYYUJICSI CO 3HAKOM MHHYC, U3MEHUTh €ro Ha-
MIPaBJICHUE HA TPOTUBOIIOJI0KHOE.

9. Onpenenuts TOKK B BETBSIX.

10. I[IpoBeputh pe3ynbTaT MO ypaBHEHHUIO OajaHCa MOIIHOCTEH.
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OHpC,I[CJ'II/ITB TOKH B BCTBAX MCTOAOM KOHTYPHBIX TOKOB.

3agaua.
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1. Beibupaem 2 koHTYpa.
2. Yka3pIBaeM HalpaBieHUs] KOHTYPHBIX TOKOB (CIJIONTHBIMHU CTPEIIKa-
MH).

3. CocraBiseM CUCTEMY KAHOHMYECKUX YPaBHEHUM.

Ridin + Riply = Eny

Ryt I + Ry Iy = Ey

4. OnpenensieM COOCTBEHHBIE COTPOTUBICHUSI KOHTYPOB.

R11 = R1 + R2 =10 OM,‘ R22 = R2 + R3: 8 OM,'

5. Onpenensem oOIIUE COMPOTUBIICHUS CMEXKHBIX KOHTYPOB.

R12:R21:-R2 = -4 Owm.

6. Onpenenutsb cooctBeHHbIe DJ[C KOHTYPOB.

E11:E1+E2:144 B,' E22:-E2:-64 B.

7. Pemaem cucremy ypaBHEHHUM.

111 =14 A,’ 122 =-1A

8. MeHsieM HampaBiieHHE TOKa [,;Ha TPOTHBOMOJIOKHOE (CTpesKa MyHK-

TUPHOUW JTUHUEH )

9. OnpenesisieM TOKU B BETBSX.

112111:14 A,' ]22111 +122: 15 A,' [3 :[22 =] A.

10. [IpoBepsieM pe3yabTat 1Mo ypaBHEHHIO 0ajlaHCca MOIIIHOCTEH
O0a ncrouHrka paboTaroT B peKUME TeHEPUPOBAHMUS.

2Pyt =2 Puorp

E1 ]1+E2 ]2:R1 ]12 +R2 ]22 +R3 ]32

2080 = 2080

[Tomy4yunu TOXIECTBO, CIEI0BATEIBLHO, PEIICHUE BEPHO.

MeTos 1103BOJISIET YMEHBIIUTh KOJTMYECTBO YPAaBHEHUH TTPU HEOOIBIIIOM
KOJIMYECTBE HE3aBUCUMBIX KOHTYPOB.

HenpocTaTok — MeTO1 MpUMEHSETCS TOJIBKO JIJIS pacyeTa JUHEHHBIX 11e-
EMu.

MeTtoa AByX y3J10B
Meron BISIETCSA YaCTHBIM BAPUAHTOM METO/IA Y3JIOBBIX MOTEHIIMAIOB.
[IpuMeHsieTCs TOJMBKO B LEMSX C 2-Msl Y3JIaMHU.

AJITOPUTM pelieHus 32124 MeTOA0M 2—X y3J10B
1. HampaButh TOKM OT y37a b K y31y a.
2. Yxa3aTb HanpasieHue HanpsbkeHus U y3na a K y3iy b.

3. OnpenenutsU,,
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3Hak MuHYC, eciau DJ]C mpoTHBOMOJIOKHA TOKY.



4. OnpenenuTh TOKU B BETBSX.
+E.-U
I = k—Vap
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, 3HaK MUHYC, ecii DJ]C mpOoTHUBOMOJIOKHA TOKY.
5. Ecnu Tok mosyquicst co 3HakOM MUHYC, U3MEHHUTh €ro HallpaBJieHUE Ha

IMPOTHUBOIIOJIOKHOC.

6. [IpoBepuTh pe3ysbTaT MO ypaBHEHUIO OajgaHCa MOIIIHOCTEH.

3axaua.
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OnpenenuTs TOKH B BETBSIX METOJOM JIBYX Yy3JIOB.

1. Hampagpmisiem TOKM OT y37a b K Y31y a(CTpENKU CIUIOITHON JTUHUEH ).
2. Yka3pIBaeM HampaBieHue Hanpsikenus U, y3ia a x y3iy b.

3. OnpenensieM U,,.
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5. MensieM HanpaBieHue Toka 2 (CTpenaka MyHKTUPHOW JTMHUEH ).

6. [IpoBepsieM pe3yJIbTaT MO YpaBHEHUIO OalaHCa MOITHOCTEN
O0a uctoyHuka padoTaroT B peXKUME T€HEPUPOBAHHSL.

2Pyt =2 Prony

E1 ]1 + Ez ]2 = Rl ]12 + Rz[zz + R3[32

2080 =2080

[Tonyumnu TOXKIECTBO, CIEOBATEIBHO, PEIICHUE BEPHO.



Meton cynepno3uiuu.
MeTtoa OCHOBaH Ha MPUHITUIIE CYNEPIO3ULINU. TOK 1 HANIPSHKEHUE KaXkK-
JI0¥ BETBH IIETIH PaBEH CyMMe (C y4ETOM 3HaKa) TOKOB U COOTBETCTBEHHO Ha-
MPSHKEHUM, CO3/1aBA€MbIX KaXKIbIM U3 HICTOYHUKOB. MeTo MPUMEHUM TOJIBKO
TUIS JIMHEWUHBIX IETEH.

AJITOPUTM peleHus 3a1a4 MeTOI0M CYNepIno3uIUM.

1. Pazienuth UCXOJIHYIO CXEMY Ha OT/ICJIbHBIE YACTHBIE CXEMbI, B KaXKJIOM
13 KOTOPBIX TOJBKO OAWH UCTOYHUK. OCTaabHbIC HCTOYHUKH 3aMEHUTH UX
BHYTPEHHHMH COMPOTUBIICHUSIMU.

2. OnpeaenuTh TOKA B BETBSIX YaCTHBIX CXEM.

3. OnpenenuTh TOKA B BETBSIX UCXOIHOU CXEMBbI, KAk CYMMY (C y4e€TOM
3HaKa) TOKOB B T€X )K€ BETBSX.

4. ITpoBepuTh pe3yJbTaT MO YPABHEHUIO OalaHCa MOIITHOCTEN

3agaua.
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Ol'IpCI[eJ'II/ITB TOKH B BETBAX MCTOAO0OM HAJIOKCHMUA.

1. Pazngenum HCXOOHYIO CXCMY Ha OTACIBbHBIC YACTHBIC CXCMBI.

a4 a a
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2. OnpenenuM TOKH B BETBSIX YaCTHBIX CXEM.
_ RaR3 _ R - R .o — " .
R23 = R?+Rq_2 OM, 11 R,+Ron 10 A , Uab R2311 20 B )

]2' = U’ab/ Rzz 5 A, 13' = U’ab/ R3 =5 A.



M 9 40M b= —2 =10 A; Uy, =R " =24 B;

11tH, 2tHqq

L'=U"yw/R=4 A; L"=U"aw/ R3=6 A.

3. Onpenenum TOKU B BETBSIX UCXOJTHOU CXEMBI.

11 = ]1' + 11" =14 A, Iz :]2' + Iz" =15 A, ]3 :]3" - ]3' =1A.

4. ITpoBepka pe3yJsibTaTa M0 ypaBHEHHUIO OajaHCa MOIHOCTEH
O0a uctoyHuka padoTaroT B peXKUME T€HEPUPOBAHHSL.

2P HCT =2'P IOTP

ENL+EL=RIL+R L +R Iy

2080 = 2080

[Tomyunnu TOXIECTBO, CIIEI0OBATEIHLHO, PEIICHUE BEPHO.

R13 -

MeTo 3KBUBAJIEHTHOI0 TeHepaTopa
Meroa ucnoap3yercs s YaCTUYHOTO aHAJIM3a MJIEKTPUUECKUX LEneH.
OH MO3BOJISIET PaCCUUTATh TOK B OJJHOM BETBU 0O€3 pacuera BCEH 1ETH.
Metoa OCHOBaH Ha TeopemMe 00 aKTUBHOM JBYXITOJIIOCHHUKE.

«JIr000¥1 MHOTO3JIEMEHTHBIN aKTUBHBIN JIBYXITOJIOCHUK MOKET OBbITh 3a-
MEHEH PKBUBAJICHTHBIM JBYX3JIEMEHTHBIM JABYXIOIIOCHUKOM, COCTOSIIUM U3
uctounnka JJ]C uim Toka COOTBETCTBEHHO C BHYTPEHHUM COIPOTHUBIICHUEM
WIN BHYTPEHHEW MPOBOANMOCTBIO.»

PaccmoTpuM cxemMy, B KOTOPOH HY>KHO OIPEAENIUTh TOK B BETBU ab.
Brisienum 3Ty BETBb, a BCIO OCTAJIbHYIO CXEMY MPEJACTABUM B BUJIE€ AKTUBHOI'O
JIBYXTIOJTFOCHHKA.
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CornacHo TeopeMe 00 aKTUBHOM JIBYXITOJTFOCHUKE MOYKHO COCTaBUTh JK-
BHUBAJICHTHYIO CXeMY, B KOTOpoil u3 ypaBHenust U, = E, — R,I,, HE0OX0quMO
onpenenuts E,u R, {1 3TOro pacCMOTpUM 2 peKuMa.

Pexxnm xonoctoro xona: 1,=0; E, = Upxx.

Pexxum kopoTkoro 3ambikanus: U, =0; R, = E/I.

3aTem 1o 3akoHy Oma onpenensieTcst TOK 1.

_ Uabxx + Em.
m Ry;+R,,



AJITOPUTM pelieHHs 32/1a4 MeTOI0M 3KBMBAJEHTHOI0 TeHepaTopa
1. OnpenenuTh HaNpsKEHUE Ha 3aKUMaX Pa30MKHYTOU BETBU ab.
2. OnpenenuTh BXOJHOE CONPOTUBIEHUE Ry, = R, CXEMBI [10 OTHOIIEHUIO
K 3akuMaM ab. IIpu 3TOM Bce HCTOUHHMKM 3aMEHSIOTCSI UX BHYTPEHHUMH CO-
MIPOTUBJICHUSIMHU.
3. Ilo 3akony OMa omnpezesnsieTcsi TOK B BETBH ab.

3agaua.
a
7 =808
F:=084 B
N, Ix & =gt
3 H Rs=4 Om
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1. Pa3MbIkaem BETBb ab | ompeeisieM HapsHKSHUE X0J0CTOr0 X0/1a.
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]:Ez/(R2+R3):8A,' Uabxx:R3]:32B-

2. Ol'[peI[CJ'ISIGM BXOOHOC COIMPOTUBJICHUC CXCMbI, YUHUTBIBAsA, YTO BHYT-

PCHHEC COIIPOTUBJICHUC NCTOYHHUKA PABHO 0.
i

Ry R

b
RBX :Rz R3/(R2 +R3) =2 Om.



3. ITo 3axkony Oma omnpeerisieM TOK /.
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Pacuer neneit o1H0a3HOr0 CHHYCOMAAIBHOI0 TOKA

JIms Takux 1emner BO3MOXXKHO 2 BaprHaHTa aITOpUTMa pacyera.
Bapwuanr 1.
1. Bce BenmnunHBI MEpeBECTH B KOMIUIEKCHYIO dhopmy. Eciu Hanpsixke-
HUE 33/1aHO B BUJIC JICMCTBYIOIIETO 3HAYEHHUS, TO HaYaJbHYIO a3y MOXKHO 3a-
JaTh MPOU3BOJILHO (0OBIYHO paBHOM HYII0). Hanpumep, ecnu 3agano U, To
MOYHO 3armcath [ = [Je/?.
2. IIpeoOpazoBath cxemy 10 TPOCTEHIIEH, B KOTOPOU TOIBKO OJJHO KOM-
MJIEKCHOE COMPOTHUBIICHUE.
3. PaccunTaTh HEM3BECTHBIE TOKH U HAIIPSHKEHUS.
4. ITpoBepuTh pe3yabTaT MO YpaBHEHUIO OajlaHca MOIIIHOCTH U Ompeie-
JUTh KO3 PUITUEHT MOIIIHOCTH.
5. ITocTpouTh BEKTOPHBIE JUArpaMMbl TOKOB M HAIIPSIKEHUM.
BapuanT 2 (7151 TPOCTBIX CXEM).
1. Onpenenuts aercTByONME 3HaueHU 3a1aHHbix JJIC, TOKOB U Ha-
MPSKCHUN.
2. PaccuuTath IeMCTBYIONINE 3HAUCHUSI TOKOB U HANIPSI)KEHUI Ha OT-
JIEIbHBIX Y4acTKax IEIu.
3. Onpenenuts yriwl caBUra (a3 Mex1y TOKAaMU U HaNPSKCHUSIMH.
4. OnpeiennuTh aKTUBHBIC, PEaKTUBHBIE, ITOJIHBIE, 4 TAK)KE CyMMapHbIE
MOIITHOCTH U KOA(PHUIIMEHT MOITHOCTH.
5. ITocTpouTh BEKTOPHBIE JUArpaMMbl TOKOB M HAITPSIKEHUM.

10



3agaua.
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R=40wMm, L=10MI'm, C=1062 Mx®, u=140sin(314t+30°) B.

OHpC,I[CJ'II/ITB TOKH, MOIITHOCTHU U ITOCTPOUTH BCKTOPHYIO AUATPAMMY TO-

KOB 1 Hal'IprKeHI/II\/’I.

1. IlepeBoguM BCE BETUYMHBI B KOMIUIEKCHYIO (popMy.

JleiictBytomee 3Hadenue Hanpsokenus U =U,, / V2 =140/+/2 =100 B,
U =100 "B,

X, =wL =314+10 +10°=3 Om,

Xe=1/wC=1/(314+1062+10 %=3 Om.

2. lIpencraBum cxeMy B KOMILIEKCHOU (popme.

.|1 21

1 d
i : .
U U Usl | |£2 Z3
? b

3. OnpenernsieM KOMIUIEKCHBIE COTPOTUBIICHUS.
B anre6panueckoit hopme

Zl =R +jXL :4+j3 OM,'

ZZ =R=40m N

Z3 :R—jXC:4—j3 OmMm

B nokazarensHol Gopme

Zl :uf!m ejarcth/R =5 j37° OM -

ZZ =R=40m N

Z :vfme jareig ¥R _ 5,937
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4. TIpeobpazyem cxemy.

@ - .
_— |2 |3
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Yrt0o0BI M30aBUTHCSA OT KOMIUIEKCHOI'O YHCJIa B 3HaAMCHATCIIC, YNCIIUTCJIb 1

3HAMEHATEJIb YMHOXHM Ha COMNPSKEHHOE KOMIUIEKCHOE YUCIIO 3HAMEHATEII, T.
€. Ha KOMIUIEKCHOE YHUCJI0, Y KOTOPOTO 3HAK MEpPE] MHUMOM YaCThO N3MEHEH
Ha IPOTHUBOIOJIOKHBIN.

pa).

12

16 —j12 (16 —j12)(8 + j3)
- 8—j3  (8—j3)(8+/3)

Z, — 2,246 - 0,657 Om

6. Onpenenum BXOHOM TOK.

.U 100e/3°° _
[ =—=————=15°* A
YT Z 0 6,67es206°

[IpencraBum TOK B alredpandeckou ¢hopme 3amnucu (1o gopmyse Ditne-

I, = 15 c089,4° + j15 sin9,4° = 14,8 +)2,45 A.
7. Onpenenum HanpspkeHue U,. .
U, = Znly = 2,347V 15 " = 35,1 ¢ B;

U/, =35,1c086.9° - j35,1sin6.9° = 34,85 — j4,22 B.
8. Onpenenum oCTaabHbIE TOKH.
U, 351e7/%%

[ — _ 0 FT.—]8.98 4.
I, Z n 8,77e A4;




i, =8,7-/1,05A;

‘I- UE 35 1€ ;59 ?02 jED.lE A
3 gg - 5€_ —j37e L] e '

I,=6.07+;3,52 A.

9. IIpoBepuM TOKH IO IIEPBOMY 3aKOHY KHpXFO(l)a

I=15L+ L =1477+,247=15"" A

10. Onpenenum Hanpskenne U,.

U, =1,Z=15"*5" =175 B

U, =51,7+;543 B.

11. IIpoBepyuM HaNPsHKSHUS 110 BTOPOMY 3aKOHY Kupxroda.

U=U, + U, =86,55+;50,08=100 ¢’”B

12. IIpoBepka 1o 6anaHCy MOIIHOCTEM.

Y Suer= z SHOTp HIIN Z Pyx=) P noTps > Ouer= 2, QHOTp

> Suer= U Il , TIe I - COIPSIKEHHBIA KOMIUIEKC TOKA.

S Suer= 100 F15 0P = 1500 205

= 1500 c0s20,6° + j1500s1n20,6° = 1404+7528 BA;

P,..= 1404 Br;

Ouer= 528 Bap;

Y Puow=R) I+ R, I,” + Ry [,>= 4( 15° + 8,77° + 7,02°) = 1404 Br;

S Ouorp=Xz [,*-Xc [’=3( 15* — 7,02° ) = 528 Bap.

13. Onpenenum Ko3HPUIUEHT MOIITHOCTH.

Cosp=P/S§5=1404/1500=0,936

14. [TocTpoeHne BEKTOPHOW TUarpaMMbl TOKOB U HaIpsSKEHUM.

[TocTpouTh BEKTOPHYIO AUAarpaMMy, 3TO 3HAYUT HA KOMIUIEKCHOM IIJI0C-
KOCTH N300pa3uTh BEKTOPHBIC YPABHCHHUSI TOKOB M HAIIPSDKCHUI.

U= U, + U, rae U=100""B; U, =75 " B; U,=351¢""" B;

L=5L+1I, tne I, =15e”" A; I, =8,77¢ ™" A; 1,=7,02 " A

Macwrtab +
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3agaua.

F
RN S

U=100B, R=30wma, X-=4 Oma.

OnpenenuTs TOK, HAMPSHKEHUS, MOIITHOCTH, KOA(POUITUEHT MOIITHOCTH |
MOCTPOUTH BEKTOPHYIO JUarpaMMy TOKa W HAIPSIKEHUM

[TockoibKy cxema MpocTasi, TO MOXHO MCITOJIb30BaTh BTOPOM BapHUaHT
aJropuTMa pacuera.

1. Onpenenum MOJTHOE COMPOTUBIICHUE TICTIH.

Z= \JR?+X;=50m.

2. Ilo 3akony Oma ompeaenum BXOAHOM TOK.

I1=U/7Z=20A.

2. Onpeaenum yroi casura (pa3z Mexay BXOJHBIM TOKOM M BXOJHBIM Ha-
MPSOKECHUEM.

¢=- arctg(X./R) = - 53°.

BxoaHol TOk onepekaeT BXOAHOE HaIpsiKeHue Ha 53°.

3. Onpenenum Hanpsbkenre U yron casura (a3 Mex 1y HalpsskeHUEM
U1 TOKOM.

U1:R]:6O B, (01:().

4. Onpenenum HanpspbkeHue U, 1 yrod casura gas Mexay HanpsiKeHueM
U, 1 TOKOM.

U, =X-1=80B; p2 =-90°

Toxk onepexaer Hanpsikenue U, Ha 90°.

5. I[IpoBepum pe3ynbTaT 1o BTopomy 3akoHy Kupxroda.

U=.,U?+U:=100 B.

6. Onpenennm akTUBHYO MOITHOCTb.

P =RF=1200 Br.

7. Onpenenum peakTUBHYIO MOIIIHOCTb.

O = X I’ = 1600 Bap.

8. Onpenenum NoJTHY0 MOITHOCTb.

S=.P? + 02=2000 BA.

9. Onpenenum K03 OUIUEHT MOIITHOCTH.

Cosp=P/S§=0,6.

10. Ctpoum BeKTOpHYIO AuarpamMmy. B kauecTBe 6a3MCHOTO BEKTOpa
3/1€Ch Y1I00HO B35Th BEKTOp TOKa. HampaBum ero 1o ocu JeiCTBUTEIbHBIX YH-
cell.
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