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NCCIEAOBAHUE ABYXITOJIOCHHUKOB B LIEIIN
CUHYCOMJAJIBHOI'O TOKA

Hear pabdorbl - OCBOGHME MPUEMOB  OSKCHEPUMEHTAIBHOIO  H
AHATTMTHYECKOTO OTPEACIICHHS SKBUBAJIICHTHBIX COMPOTUBJICHUHN (IIPOBOJMMOCTE)
JBYXIIOJIFOCHUKOB B II€MIM CUHYCOMAAIBHOTO TOKa C  HCIOJb30BAHUEM
CHUMBOJIMUECKOr0 (KOMIUIEKCHOTO) METOJIa pacueTa; IMOCTPOCHHE BEKTOPHBIX H
TonorpaduyecKux AuarpamMm.

1. CBEAEHUMA U3 TEOPUN

Ha ocHOBe Teopuu CHHYCOMAATBHBIX TIEPEMEHHBIX TOKOB W3BECTEH
AQHAIMTUYECKU  METOJN  ompeAeNieHUus: (QYHKIHKA, BBIpAXKAIOMIMX TOKH U
HANPSDKEHUST B TIPOCTHIX METsX. [[pUMEHUTENBHO K CIOXKHBIM, IETISIM 3TOT METOJ
COMPSIKEH C TPOMO3JIKUMHU OIEPAIMSIMEA HAJl TPUTOHOMETPUICCKUMHU (PYHKITHSIMH.
W3BecTHO, 9TO psAa 3amad MO pacyeTy Ierned MOXKET ObITh peIieH C IMOMOIIBIO
BEKTOPHBIX JHarpaMM. | eoMeTpuYecKHue oIepanud Haj BEKTOpPaMH MPOCTHl U
HaTJIAAHBI, HO OHHM HEJIOCTATOYHO TOYHBI. IJTOT HEJOCTATOK MOXET OBITh
UCKJTIIOYCH, €CJIM BEKTOPHI U COOTBETCTBYIONIME WM CHHYCOWJAIbHBIC (DYHKIIMH
NPEJICTAaBISITh KOMIUICKCHBIMH YHCIaMH. B TakoM cily4ae T'€OMETPHYCCKHE
oTIepaIuy 3aMEHSIOTCS ANreOpandecKUMH OTEePAIHSIMH.

JIro60€e KOMIUIEKCHOE YHCI0 A MOKET OBITh MPEACTABICHO B TpeX (hopmax:
= A'+ jA" - anreOpandeckas Gopma,
= A(cosa + jsina) - TpuroHoMeTpudeckas ¢popma,
A= Ael® - moka3aTenbHas dbopma.

KaxxnqoMy KOMIUIEKCHOMY YHCIy COOTBETCTBYET Ha KOMIUIEKCHOU
(rayccoBoii) mrockoctH, (puc.l) BrosHe onpeneincHHas U €IMHCTBEHHAs TOYKa, a,
CJIeTOBATENIbHO, U €IUHCTBEHHBI BEKTOD, MPOBEICHHBIM M3 Hadaja KOOPAHHAT B
3Ty TOUKY.
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Puc. 1. KoMIuiekCHOE YHUCII0 Ha KOMILIEKCHOM ITOCKOCTH

Jlns mepexoaa ot 0HOM (POPMBI 3aITUCH KOMILUIEKCHOTO YHUCIIA K IPYTHM
(bopMaM HCIOIB3YIOTCS CIEAYIONINE COOTHOIICHUS
A = Acosa, (1)
A" = Asina, (2)

A=VAZ+A'? 3)



o= arctg—" - arccos = arcsin’>, (4)
A A A

e/ =cosa + jsina  (popmyna Diinepa).
B npuBeleHHBIX BBIPAKEHUSIX € - OCHOBAHUS HATYyPaIbHBIX JIOTapU(PMOB;
j=+-1; A - MoayNb KOMIUIEKCHOTO uKcia; 4’ u A” - BelecTBeHHass U MHUMas

YeCTH KOMIUIEKCHOTO YMCia; O - apryMeHT KOMIUIeKCHoro uucna; el - omeparop
MIOBOpPOTa BEKTOpa Ha yroys O. B 3nekrporexHuke, Kak Moka3zaHO Ha pwuc.l,
NPUHSTO pacroiarate ock +j capuayToi Ha 90° 0T ocu + 1 B HampaBiIeHUU POTUB
BPAIICHUS CTPEJIKH 4acoB. B TOM e HampaBlieHMH OTCUUTHIBAIOTCSA OT ocu +1
TI0JIOKUTEIIbHBIC 3HAYCHUS yriia .

[Tonb3ysack cootHomenussMu (1)-(4), HeTpyAHO HOAYUYUTh CICAYIONINE
paBEHCTBA:
90 j g9 - _j gti180_ 3 @i360_gj0 _q

Crnenyer uMeTh B BHIY, 4TO tga B (opmyse (4) He ompexessier yroi O
OJTHO3HAYHO. YTOJI YTOYHSECTCS COTIOCTABJICHUEM 3HAKa tgo CO 3HAKaMH SN0 WA

cosa .

g o
Puc. 2. BekTop Ha KOMIUIEKCHOM TIJIOCKOCTH

B ocHOBax TeopuM  INEPEMEHHBIX TOKOB Ui  NPEACTABICHUSA
CUHYCOUJANBHBIX (PYHKIIMHA UCTOIB30BATINCh HEMOIBUKHBIE WIIM BPAILAIOLIUECS C
YIJIOBOM CKOPOCTBIKO (® BEKTOPBI B JEKAapTOBOM IUIOCKOCTH. I mepexona K
KOMIUIEKCHOW TUIOCKOCTH (PHUC.2), B COOTBETCTBUU C H3JIOKEHHBIM BBIIIE, OCh
BEIIECTBEHHBIX JOJKHA OBITh HampaBiieHa MO Oocu abCUHUCC, 2 OChb MHUMBIX - TI0
ocu opauHar. Torma B KOMIUJIEKCHOW IUIOCKOCTHM HEMOJBHXKHBIM BEKTOD,
U300paXkaromnii, HampuMep, CUHYCOUAAJIbHBIA TOK, €CTh KOMIUIEKCHOE YHCIIO C
MOJZYJIEM, DPAaBHBIM aMIUIMTYAE€ CHHYCOWJAIbHOM (QYHKIUH, U apryMEHTOM,

PaBHBIM €€ HadanbHOU (ase, T.e.l,, =I,e'¥ . Takoe KOMIUIEKCHOE YHCIIO0 HOCHT

Ha3BaAHUC KOMHHeKCHOﬁ aMHHI/ITYIH)I TOKa.

Kak B aHaJUTHUECKOM, TaKk U B KOMIUIEKCHOM METOJE, HaWOOJbIINHA
HpaKTI/IquKI/Iﬁ I/IHTepeC HpeI[CTaBJIHIOT BCJINYHUHBI B \/E paB MCHBIIIUEC aMHHI/ITYI[.
Kommekcuble Beanuuubl  (5) Ha3bIBAIOT COOTBETCTBEHHO KOMILIEKCHBIMU
I[Cf/iCTB}’IOIHI/IMI/I 3HAUYCHUSIMU TOKA U HaprDKeHI/IHZ

|':I_m=|eNJi ’ U :U_m=Ueij (5)
V2 J2

Cnemyer oOpaTuTh BHMMAHHUE, YTO JONYCKAeTCs IS O0O3HAYEHUS
KOMIIJIEKCHBIX aMHHI/ITYI[HBIX 41 HeﬁCTBYIOIHI/IX 3HaquI/Iﬁ BCJINYUH, ABJIAOMINUXCA
CHHYCOHHaHBHBIMI/I q)}IHKHI/IﬂMI/I BpeMeHI/I, B3aMCH CHOCO60B, YKa3aHHBIX BBIIIIC,
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HaJl OCHOBHBIM OOO3HAYE€HHWEM CTaBUTh TOYKY. MIMEHHO Takoe 00O3Ha4YeHUE U
pacpoCTPaHEHO B AJIEKTPOTEXHUKE.

BpamatomeMycsi BEKTOpY Ha KOMIUIEKCHOM TIJIOCKOCTH COOTBETCTBYET

KOMILJIEKCHOE YHCJIO C TIOCTOSHHBIM MOJYJIEM W TEPEMEHHBIM apryMEHTOM,

HaIpuMep Umej(‘*’“‘“u) (1 BekTOpa, W300paKAMOIIEr0 CUHYCOMIAILHOE

HanpsbkeHne).  Takoe  KOMIUIGKCHOE  YHCTO — HA3bIBAIOT  CHMBOJIMYECKUM
U300pa)KCHUEM  CHHYCOMAAJIbHOW  (YHKIHHM Wi e¢  KOMILIEKCHBIM
MTHOBEHHBIM 3Ha4YeHueM. [IpencTaBuM ero B anredpanueckoit popme (6):
Upe! @ %0) =U | cost +,) + jUpsint +,). (6)
[MTonyuaem: cuHycoumanbHas (QyHKIUsA (B HEKOTOPHIX yUeOHHKAX €€ MPH ITOM
Ha3bIBAIOT OPHUTHHAJIOM) MOXET OBITh OMpeJeNicHa KaKk MHUMas 4YacTh e¢
CHUMBOJIMYECKOTO N300paXKeHus, B3siTas 0es3 |,
B 1iensx cokpaiieHus 3anucu pacCMOTPEHHBIX COOTHOIICHUN HCIOb3YEeTCS
3HAK <>, KOTOPBIA YATAETCS "COOTBETCTBYET WiH "m300paxaetr” (7):
u=Uqsin@t +y,) o Ue @)
mSIN@L+ ;) o 1 el 0
3HaK <> MOXKET OBITh OCTABJICH TAKKE MEYKTy KOMIUIEKCHON aMILUTUTYI0# 1
cunycouaanpHoi pynkuuei (8);
e=E,sin(t +Pg) « Epel¥e. (8)
Hike npuBoasTCsS OCHOBHBIE (DOPMYJIbI, MPUMEHSIEMbIE TIPU pacyeTe Ierneit
CHHYCOHMJIAJIbHOTO TOKA KOMIUIEKCHBIM METOJIOM M MOJPOOHO H3JIaraeMbie B
JIEKIIMOHHOW YacTH Kypca.
1. CuMBOJIHYECKOE M300paskeHHEe IPOU3BOIHON CHHYCOUIATBHON (DYHKITUH:
a0 el
dt
2. CuMBOJIMYECKOE H300paKeHHEe HHTErpaia CHHYCOMIAIbHON QyHKIHH (C
Y4ETOM TOTO, YTO TIOCTOSTHHAS. HHTETPUPOBAHKSI PaBHA HYIIIO):

fidto —e‘(‘*’“rllJ )

3. KontypHoe ypaBHeHue 175 HOCJIC,Z[OB&TCJILHOFO COeMHEHHS MPUEeMHUKOB R, L,
C, MOAKIIFOYEHHOTO K UCTOYHUKY CUHYCOUJAIBHOTO HampspkeHus U . 3akoH Oma B
KOMILIEKCHOM (hopme:

(7)

Ri +L—+—j| dt =u

D10 e ypaBHEHHE B KOMILUIEKCHOM (opMe:
RI mei(th+llJi) + ij|mej(th+llJi) + J(iI'JC |mej((.0t+llJi) :Umei(uﬂuu).
ITocne cokparmenus Ha e/
. , 1 .
Im(R+ JOOL‘*E) =Un

4. KoMIIJIEKCHOE COTPOTUBIICHUE 1IEIH:



. .1 o
rmeR, jowL, - jE - conpoTtuBieHus aeMeHToB R, L, C B koMIuiekcHOU opme;

z=27el? = Zcosh + jZsing =R+ jX.
5. KommiekcHast mpoBOAMMOCTB 1IETIH
N O I |
170, U ze
Crnenyer oOpaTUTh BHUMAaHHE HA 3HAK «-»TIEPE] PEAKTUBHOU MPOBOIUMOCTHIO.
6. KoMriekcHOE COnpOTHBIIEHNE TTOCIEIOBATEIHFHOTO COSTUHEHNS YIaCTKOB!

2= 7 =) Re+i) X
k k k
7. KommiekcHasi IpoBOAMMOCTD NapalieIbHOTO COCIMHEHUSI YYaCTKOB!
Y=Y, T 20t
k k k

8. KomIiekCcHOE CONPOTUBIICHHE YYACTKOB C KOMIUIEKCHBIMU COMTPOTUBIICHUSIMU
Z; U Z, COCIMHEHHBIX MApaAIJIENbHO!
L 7y
21tz

Conepxanve  1.1.3-8 TMO3BOJMSET  3aKIOYUTh, YTO  OIpeJeseHue
KOMIUJIEKCHBIX COINPOTHUBJIIEHUA MW TPOBOJMMOCTEH, a TakKe KOMIUJIEKCHBIX
JNCHCTBYIONIUX 3HAYCHHMH (aMIUIMTYA) TOKOB M HAmpsDKEHUH (HOpMalbHO TO XKe,
YTO W TIPU pacCUEeTe MPOCTBIX IENe MOCTOSSHHOro ToKa. CleaoBaTeNbHoO,
MOJIb3YSICh NEPEUYUCICHHBIMA KOMIUIEKCHBIMUA BEJIMYMHAMH, MOYXHO BBIIOJIHATH
pacyer TOKOB M HAIPSHKEHUM HCCIIENYEMOM NPOCTOM ILEMNH, IOJb3YSICh BCEMH
MpUEeMaMH, U3BECTHBIMU U3 TEOPUU ILIENEH MOCTOSHHOTO TOKA. 3aKIHOUYUTEIbHBIM
ATANiOM TaKOTO pacuera OyAeT Mmepexoj]] OT HAWIEHHBIX KOMILIEKCHBIX aMILTUTY/T
WM JIEUCTBYIOIIUX 3HAYEHUW TOKOB W HANPSHKEHUA K COOTBETCTBYIOLIUM
CUHYCOHJIATTbHBIM (DyHKITHSIM.

BekropHas quarpamma Ha KOMIUIEKCHOM MIIOCKOCTH, KaK clieyeT u3 puc.l,

2, CTPOUTCA IIO KOMINUICKCHBIM 4YHCIIaM, BBIPpAXKAIOMIMM TOKHW W HAIIPSAXKCHHA.

[Tpumep mocTpoeHui 1Mo YUCIOBBIM JAaHHBIM MOKa3aH B MpuiiokeHuH Ha puc.10a,
12.

Z:

Tonorpaguueckass nuarpamMmma — 3TO 0CO0O€ B3aMMHOE PACIOJIOKEHHUE
BEKTOPOB Ha BEKTOPHOW AMarpamMme, KOTOpoe OyIEeT LIMPOKO HCIIOJIb30BAThCS B
OJIHOM U3 IMOCJIEAYIOINX OCHOBHBIX Pa3esioB Kypca, HO ¢ KOTOPbIM HEOOXOAUMO
ITO3HAKOMHUTHCS IEPBOHAYAIILHO HA IIPUMEPE MTPOCTOU LIETIN.

du3uvecKkuii CMbICT TOMOrpaUUECKON AUarpaMMbl COCTOUT B CIEAYIOLIEM.
Ecnau moreHumMan OJHOM M3 TOYEK LIENH IPUHATH PABHBIM HYJIO, TO IOTEHIIUAIbI
OCTaJIbHBIX TOUEK, U3MEHSIOLINECS MO 3aKOHY CHHYCa, MOTYT OBITh MPEACTABICHBI
BekTopamu. [lociennue, B CBOIO OuYepeqb, MOTYT OBITh MOJYYEHBI C MOMOIIBIO
BEKTOPOB IIQJICHUM HAIpPsHKEHWs Ha yyacTkax uend. HMrak, mnoHsaTme
Tonorpaduyeckas auarpaMMa OTHOCHUTCS TOJBKO K BEKTOpaM HAaNpsKEHUH,
BEKTOPBI TOKOB MOT'YT ObITh HAHECEHBI HA HEE KaK BCIIOMOIaTeJIbHBIE.

Omnpenenenue Tonorpaguueckod auarpamMmbl HE CTaHIAPTU3MPOBAHO,
IIO3TOMY B JINTE€paType BCTPEUAETCs PEIKO U B pasinyHOW pepakuuu. Haubonee
pPaLMOHAIBHO CIIEIYIOUIEE OIPEAEIICHUE; BEKTOPHAs JuarpaMmma 3JIEKTPUYECKOU
eI MOKET ObITh Ha3BaHa TONOrpaduuecKkoil, eciu BeKTopbl HanpskeHuil u 3/1C
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Ha y4acTKax MPUCTPOEHBI OJUH K JPYroMy TakK, YTO HA4ajo U KOHEIl KaXKJI0To U3
BEKTOPOB BBIPAXKAIOT MOTEHI[MAJIbI COOTBETCTBYIOIIMX TOYEK IIEMH.

[Ipumepsl Tomorpaduyeckux auarpamMm ¢ (GopmyiaMu, MOSCHSIOIIUMHU
omnpenereHue MOTeHIHAIOB, AaHbl B pasnene 5. Kak ciemyer uz dopmyn u
NOCTPOCHHM, TOTCHIUAIBI YIOOHO oOmpeaeisaTh (Kak aHAJTUTHYECKH, TaK H
rpadudeckn), o0XO/s Ielb B HANpPaBJICHUH, MPOTHUBOIIOJIOKHOM HAMPABICHUIO
TOKa.

2. ITPOTPAMMA PABOThI

1. Onpenenenne mapamMeTpoB (KOMIUIEKCHOTO, AaKTUBHOTO U PEAKTHBHOTO
CONPOTHUBIICHUH; KOMIUICKCHOW, AKTHMBHOH W PEAKTUBHOW TMPOBOJUMOCTEH)
KaXJ0TO U3 YETHIPEX 3aIAHHBIX TPUEMHUKOB - ABYXITOJIOCHUKOB.

2. OnpesienieHne TOKa, HAMTPSKEHUS U CABUTA UX 10 (pa3e JUTsl KaXKI0T0 U3 YeThIPEeX
IIPUEMHUKOB,  COCIMHEHHBIX  MOcCieAoBarenbHO. llocTpoeHne  BekTOpHOU
JAArpaMMbl TOKOB M HaNPsDKEHUM HA KOMIIJIEKCHOM TIOCKOCTH.

3. OnpeneneHue Toka B HEPA3BETBICHHON YacTU IIEMU U CABUTA ero 1o (dasze 1o
OTHOUICHHWIO K HANpsHDKEHWI0 TIPU  MHapauieIbHOM COEAUHEHUU  YETBhIPEX
MPUEMHUKOB. PacueT TOKOB B mpueMHHKaX. [IocTpoeHne BEKTOPHOU quarpaMmbl
HaMnpsHKEHHUS] 1 TOKOB Ha KOMIUIEKCHOM MJIOCKOCTH.

4. PacyeT TOKOB U HaNpPsHKEHUM HAa y4acTKaxX ILIEMH CO CMEIIAaHHBIM COCIMHEHUEM
TpEX NPUEMHHUKOB. DKCIEPUMEHTAIBLHOE ONMPEACICHUE HANPSKEHUN Ha y4acTKax
U cABura mX 1Mo ¢aze Mo OTHOMIEHHWIO K TOKY HEPa3BETBICHHOW YaCTH IIECTIH.
[Toctpoenue BekTOpHON u TOMOrpadUyYecKoil AuarpaMMmbl Ha KOMIUIEKCHOU
IUIOCKOCTH.

3. CXEMbI SKCIHEPUMEHTOB U TABJIMILIBI JIAHHBIX HABJIIOJEHUI

I1.1,2 UccnenoBanusi mpOBOASTCS IO CXEME IMOCIEAOBATEILHOTO COEAMHEHUS
pUEeMHHUKOB (cM. puc.3). Pe3ynbTaThl HaOM0qeH A 3aHOCATCs B Ta0m.1 u 2.
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Puc. 3.IlocnenoBaTenbHOe COEAMHEHNE TPUEMHUKOB

i
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[Tpumepsl pacueToB k Ta0a.1 u mocieayronmM TabauiaM JaHbl B MPUI0KEHNUH.

Tabmuma 1

[Tokazanus npuOOpoB Pe3ynbTaTel pacueToB
UB|I,A| ¢,rpag | z=U/I,Om | y=1/U,Cwm

[IpnemuMK
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Ta0Omnuma 2
[Toxazanust mpruOOPOB Pesynbrathl pacueroB
| [U U1 [Up U3 Us| @ [ 01| 92| 93] 04 < o
A B rpajn £° g‘fk U=tz
] o]

[Tpumeuanue: py BHITIOJHEHUH PAacUueTOB HauadbHas a3a TOKa MPUHUMACTCS
PaBHOU HYIIIO.

da3omeTp B aHHOM CJIy4ae HCIIOJNB3YeTCs HE TOJNBKO IS W3MEpPEHUs
caBura (a3 Mexay HampspkeHHeM Ha 3axumax uctounuka JJIC u Tokom, HO U
MEXIy HANpsHKCHUSMU Ha OTHENbHBIX ydacTKax (IMpueMHHKax) U TokoMm. [lpu
U3MepeHuu capura ¢a3 MpPOBOAHUK a (COeAMHEHHBIH C 3aXHMOM (hazomerpa,
0003HaUEHHBIN 3BE3/I0YKON) CIIEAyeT MOJKIYAaTh K Hadaly HCCIeIyeMOro
y4acTKa, T.€. K 32KHMY, B KOTOPBI BXoAUT TOK. [locnennee 3ameuanue OTHOCUTCS
Takke K skcnepuMenty 1o 1.4 nporpammel. Crienyetr oOpaTuTh BHUMaHUE, YTO B
JAHHOM JKCIIEPUMEHTE, a TaKKe€ B JKCIEepUMEHTe mo 1.4 3axuMbl (paszomerpa,
0003HaYCHHBIE 3BE3/I0YKAMH, HE COCTUHSIOT TIEPEMBIYKOHM.
II.3 MHccnemoBaHusi MPOBOIATCS IO CXEME MMAPALICIBHOTO COCTUHEHHS
npueMHUKOB (puc.4). Pe3ynbrarhl HaOIOACHMI 3aHOCATCS B Ta0.1.3.

#
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Puc. 4.IlapamnensHoe coelMHEHUE TPUEMHUKOB

‘Q:I

Ta0muma 3
[Tokazanus mpuOOpPOB Pe3ynbTaThl pacueToB
) I 0] . . . . - R 1
I I I I y l=Uy I =)1
B A rpaju ! 2 : ! N B l<Z=:1 “

[Tpumeuanue: npy BHIMOJIHEHUH PACYETOB HadallbHas (ha3a HaMPsHKEHUs
IIPUHUAMAETCS PAaBHOU HYIIIO.

I1.4 UccnepoBaHusi NOPOBOJATCA II0 CXEME CMEIIAHHOIO COEAMHEHHUS Tpex
npueMHUKOB (puc.5). Pe3ynbrarel HaOMOACHUN 3aHOCATCS B Ta0I1.4.
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Puc. 5. CMemanHoe coeAuHEHNE IPUEMHUKOB

Tabmuma 4
ITokazanust mpubOpoB Pe3ynbrarel pacueToB
4 U|U1\U23(p (Pl‘(PZS . . . . . .
U=1l(z,+2z U;=142z Uss=142 I I
A B rpan 1(21 * Z53) 1=z 23=l1Zp3 | 12 | I3
[Tpumeuanus:

1) pa3meinenue panee uccienoBaHHbix npueMHukoB (I1.1) B cxeme puc.5 MoxeT
OBITh 33J1aHO TPENoaBaTeseM,;

2) Ipu pacyeTe TOKOB U HANPSKCHUN HadaIbHYO a3y Toka |i MpUHATH paBHON
HYJIIO.

4. COAEPXXAHUE OTYETA

1. ITporpamma paboTHI.

2. Cxembl uccnenyembix nemnei. Tabnuily naHHbIX HAOMIOJECHUN U PacueToB 1O
Ka)XZIOMY U3 IIYHKTOB IIPOrPaMMBbI, TTOSICHEHHbIE puMepaMu BberancieHuil. [lo m.4
IPOrpaMMBbl pacdeT IPUBOJUTCS MOJTHOCTHIO,

4. BexTopHbIe AMAarpaMMbl 10 M1.2, 31 4 MPOrpaMMBl.

5. Tonmorpaduueckas nuarpaMma Mo 1.4 nporpaMmmbl

5. [IPUMEPBI BbIUMCJIEHUI

[Ipumep 1.

B anektpuueckoii nenu (puc.3) npubopa moxasaiu:

U=0,1B, =10 A,p = -30°.

TpeOyercs ompenenuTh KOMIUICKCHBIE CONPOTUBIECHHE U  MPOBOJUMOCTD
MpUEMHUKA B MMOKa3aTEIbHON U anreOpandeckux popmax.

Pemienue:

z= LIJ—eJ"" = 001”130 = 0p1cos(30) + j 001sin(-30) = 0,00867- j 0005, OM

e 1? =100e/%° = 100c0s@0) + j100sin(30) = 867 - j50, CM

il
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[Tpumep 2.
W3mepenus B 3JIeKTPUUECKOM 1ienH (prc.3) moKasaiu:

[Tokazanust npuOOPOB

U [ U | U | Us [ U ¢ | o1 | ¢ | 03 | ¢4

A

B rpaa

2

115| 5] 866 577 115-30 | 0 | 90 | -30] -90

Hanucate kKOMIIIEKCHBIE NEUCTBYIOIIME 3HAYEHUS TOKA M HAIPSIKEHWM, IPUHSB
HavyalpHYyI0 a3y TokKa paBHOH HymIO0. [locTpouTh BEKTOPHYIO IUarpaMMy TOKa U
HanpsokeHuit. [loctpouTs Tomorpaduueckyro auarpaMmy, MNPUHSB MOTEHIHAI
TOYKH N paBHBIM HYJIIO.

Pewenue:

I =10; U =Ue!® =115e71%°; U, =5; U, = 866e/%; U, = 577¢71%%; U, =117e71%°,
BexTopHas u Tonorpaduueckas quarpaMmbl IPUBEACHBI HAa PHC.6.
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Puc.6. BextopHas u Tonorpaduueckas guarpaMmmbl

JUIs1 TIOCJIEI0BATEIBHOTO COEAUHEHUS] IPUEMHUKOB
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