[IpencraBiieHre CHHYCOUIATBHBIX (DYHKIMI BPEMEHH KOMIUICKCHBIMU YUCITAMH.
( CuMBOJIMYECKU METON).

Pacuer nenei nepeMEHHOTO TOKA MOKET IPOU3BOJAUTHCS HE TOIBKO ITOCTPOCHUEM
BEKTOPHBIX JUArpaMM, HO AHAIUTUYECKHU ITyTEM OIEpalliid ¢ KOMIUIEKCHBIMH YHC-
JamMH, CHMBOJIMYECKU H300pakaromumu cunycouganbubie J./1.C. u Toku. JJocTo-
MHCTBOM BEKTOPHBIX IHArpaMM SIBJISI€TCA HATJISAIHOCTh, HEJOCTATKOM- MaJiasi TOY-
HOCTb rpaduyeckux nocrpoeHuil. [l[puymMeHenre CMMBOJIMYECKOTO METO/1a O3B0~
JISI€T BBIMOJHATH PacueThl 1erneil ¢ 00NIbIIONH TOYHOCTBIO.

CHMBOJINYECKUIT METOJ OCHOBaH Ha IPEJICTaBICHUU BEKTOPOB B KOMIUIEKC-
HOH IUIOCKOCTH M HA 3allUCU UX KOMIUIEKCHBIMU YHUCJIAMH. DTO MO3BOJISIET IS
Heneil CHHyCOUIalbHOT0 TOKa MPUMEHATh 3akoHbl OMa u Kupxroga u BbITekaro-
e W3 HUX METONBI pacyeTa Ierned B Tou ke (opme, 4TO W JIA Iened Imo-
CTOSIHHOTO TOKa. KakIoMy BEKTOpY Ha KOMIUIEKCHOW IUIOCKOCTH COOTBETCTBYET
OTIPEJICIICHHOE KOMIUIEKCHOE YHCIIO0, KOTOpPO€ MOKHO 3amucaTrh B ainreOpaunde-
CKOM, TPUTOHOMETPUYECKOHN U NTOKa3aTebHOU (popMme.

l.+j

a +1

Puc. 1

KomrutekcHasi MmIocKoCTh MPEACTaBIsIET CO00 MPSIMOYTOJIBHYIO CHUCTEMY
KoopauHaT (puc. 1), MoM0O0HO TUIOCKOCTH JIeKapTOBBIX KoopauHat. Ock abcuumce
Ha KOMILUIEKCHOM TIJIOCKOCTH SIBJIIETCS BEIIECTBEHHON OChIO M 00603HavaeTcs (+1);
(-1), a ock OopUHAT — MHUMOM U 0003Havaercs (1), (-j), rae j =-/-1. ITo Beme-
CTBEHHOW OCH OTKJIJIBIBAIOT JIEWCTBUTEIBHYIO YaCTh KOMIUIEKCHOTO 4YHCIA d, a
110 MHUMOUW OCH — MHUMYIO 4aCTh KOMIUIEKCHOTO uncia jb. KoMiuiekcHyro Benu-

YHUHY OTMEUYaKT TOUYKOU (U , ] ,(I) U T. 1.) A.). Komnaexcnvim uuciom (Wu npo-

CTO KOMNJEeKCOM) Ha3bIBaOT CYyMMY JEHCTBUTEIBHOIO U MHUMOIO YUCEN, HAIPHU-
Mep i puc. 1.

A:a+jb=Acosa+jAsina=Aeja(1)



rne A=+ a®+b’ MOJlyJIb KOMILJIEKCA, PaBHBIN JJIMHE BEKTOpa, N300pa-
KaIOUIero KOMIUIEKCHOE uncio; o=arctg(b/a)- apryMeHT KOMIUIEKCHOIO 4Hcia, T.
€. YroJl MeXJay OChbIO BEIIECTBEHHBIX UHCET U BEKTOPOM, M300pakarollUM KOM-
IUIEKCHOE YUCIIO.

[Tpu nepexone OT TPUTOHOMETPUUECKON (HOPMBI U300paKEHUST KOMILIEKC-
HOT'O YMCJIa UCIOJb3yeTcs popMyna Dinepa

cosa+ jsina = e’
€- CHOBAaHUE HaTypaJbHOIO Jorapudma.
B (1) npencraBnensl Tpu (OpMbI 3aMMCH KOMIUIEKCHOTO 4YHUCHA: anreo-
panueckas, TPUrOHOMETpUUYECKasl U IIOKa3aTebHasl.
3a MOJIOXKUTEIIbHOE HAIpPaBJICHUE BpAIICHHUs BEKTOpa HA KOMIUIEKCHOM
IUIOCKOCTU NPUHUMAIOT HalpaBJIEHUE BPALLEHUS MPOTHB 4acoBOW cTpenku. Ilo-
3TOMY IOJIOKUATEJIBHBINA yTOd 0. OTKJIAABIBAIOT OT MOJYOCH BELIECTBEHHBIX YHCEII

MPOTUB YaCOBOM CTPEJIKK, & OTPUUATEIbHBIN Yroia (-o) —I0 YacOBOU CTpEJIKE.
Ecnu umeetcst orpuniarenbHbiii yroa (-a), To popMyia Dinepa NpUHUMAET BU/T

e % =cos(—a) + jsin(-a) =cosa — jsina

Ucnonw3ys nmpeoOpa3zoBanus Dilepa, MOTyUYUM pPsii HEOOXOAUMBIX B JTadbHEH-
1IEM BBIPAKECHUM:
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e 2 =cos—=jsin—==j;
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e’ =cosmx jsinzg =-1;
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e =cos2m * jsin2zx =1;

CHGI[OB&TGHBHO, YMHOKCHHUEC KOMIIJICKCHOI'O 4YHKCJIa Ha ij PaBHOCHIIBHO ITOBO-

o T
POTY BEKTOpa Ha KOMIUICKCHOU IIJIOCKOCTH HA YIroJ *+ 5 .

CnoxeHue KOMIUIEKCHBIX YKCeJl MPOU3BOJIUTCA B aliredpandeckoil popme.
[TycTh UMEIOTCSI KOMILIEKCHBIE YnCia

A:A,-Fj ”HB:B,"F].B”TOFI[a
C=A+B=(A4"+B)+ j(A"+ B");

BrlunTaHre KOMIUIEKCHBIX YUCE MPOBOJUTCS aHAJTIOTMYHO. Y MHOXATh U JI€IUTh
KOMILJIEKCHBIE YHcla yA0OHO B moka3arenbHoi ¢opme. [Ipu ymMHOXKEHUH MOAYN
NEPEMHOXKAIOTCS, & APTYMEHTBI CKJIQJIbIBAIOTCS.

A=A’ yw B=B” C=AxB=A% B/

HpI/I ACJICHUHU MOAYJIN ACJIATCA, @ ApIr'yMCHTBI BIYMTAIOTCA, T.C.
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Ecnu rapMoHnyeckue 3.1.C. U TOKM MOXHO M300pa)kaTb BEKTOpPaMU, @ BEKTOPbI-
KOMIIJICKCHBIMHU 4YHUCJIaMH, TO CJICOOBATCIBHO FapMOHI/I‘ICCKI/IC 2.4.C. U TOKHX MOX-
HO B CBOIO O4YCpPCIb I/I306pa)KaTB KOMIIJICKCHBIMH YHUCJIAMHU.

HpeﬂHOHO)KI/IM, 4TO MI'HOBCHHOC HAIIPSKCHUC W U OIPCACIIACTCA BBIPAKCHUCM

u= Um COS(w' [+y u) . DTO mepeMeHHOe HalpshKeHre rpadudecku n3o0pa-
XKaeTcsi BEKTOpoM InuHHOU Uy, BpalaroluMcsi IPOTUB YACOBOM CTPENKH C YTIIIO-

Boii wactoToii @ . Bextop ¢ mogynem U, u aprymentom @ !+ V¥, cumBonuue-
CKHU M300pakaeTcs B IOKa3aTeIbHON GopMe:
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OOBIYHO B CHUMBOJIMYECKHX BBIPAKEHUSAX OTOpAChIBACTCS MEPEMEHHBIN apryMEeHT
@ -, OMMHAKOBBIN JUIS BCEX 3.71.C. U TOKOB OJJHOM M TOM K€ YAaCTOTHI. ITO COOT-
BETCTBYET TOMY, YTO Mbl pACCMAaTPUBAEM YK€ HE BpallalOIIUECs, a HEMOABUKHBIC
BEKTOPBI, B 3TOM CJIy4yae CUMBOJIMYECKUE BBIPAXKCHUS BEKTOPOB aMIUIUTYJbI Ha-
MPSOKEHUS WK ICUCTBYIOLIETO HAMPSI)KEHUS MOYKHO 3aIlUCaTh:

® . [ ]
Um ZUMQJW“; U:Ujl//”
3aMeTUM, 4TO KOMIUIEKCHOE HAIIPSKEHUE MOKHO BBIPA3UTh B TPUTOHOMETpHYE-
cKoit popme:
Un=U,cos(w-t+y, )+ jU, sin(w-t+y,).
PeanpHO cymecTByromue HanpspKeHUsl M TOKH BBIPAXKarOTCsl BEILECTBEHHBIMU
YHUCIJIAMH, [I03TOMY MI'HOBEHHBIE HAIIPSKEHUS ONPEIEISIFOTCS BEILIECTBEHHOM Ya-
CTBHIO KOMIUIEKCHOT'O YHUCIIa.

Ipumep 2.1. JlaHo KOMIUIEKCHOE JIEMCTBYIOIEE 3HAaUeHUe Toka [ =-4 —
j3. Haiiti mapameTpsl cuHycOMAanbHON (PyHKIIMKA BPEMEHH — MTHOBEHHOTO 3Ha-
YEHUS TOKA, COOTBETCTBYIOLIETO 3aIaHHOMY KOMIUIEKCHOMY YHUCIY.

Pemienne. Monynp KOMIUIEKCHOTO YUCTIa

[ =(-4)* +(-3)* =54.

aMILIUTyaa TOKa

[ =~21=7,074;

HavasbHas (a3a Toka

W, = arctg[_—ij +180° =36"52" +180° =216°52’.



MckoMOe MrHOBEHHOE 3Ha4YeHHe Toka: i = I, sin(at +y,)=7,07sin(ot +216°52 A.
Ipumep 2.2. 3aganpl napamMeTpbl CHHYCOMJIAJIBHOIO TOKA: aMIIuTyAa [ =
56,5 A, navyanpHas daza y; = —30°, yrioBas yactota ® = 314 pan/c. Tpebyercs
3aMMcaTh MTHOBEHHOE 3HAYEHUE TOKA, PACCUUTATh €r0 KOMIUIEKCHOE JIEHCTBYIO-
1iee 3Ha4eHHe B Tpex popMax.
Pemenue:

i=1_sin(et+y,)=56,5sin(314¢-30°)4;
I, 565

m

J2 141
[=TIe" =40e7°
[ =40cos(—30) + jsin(—30) = 34,7 — j20A.

~ 40A;



