JTABOPATOPHA POBOTA Nel2

TPNDPA3HI KOJIA

MeTa poboTn EKcnepumeHTaslbHa NepeBipKa CMiBBIAHOLLUEHb, WO 3B'A-
3yHOTb Hanpyru ta CTpyMy TpugasHUX NaHLUIoriB Npn 3'€fHaHHI HaBaHTaXXEHHS
3IPKOIO | TPUKYTHUKOM.

12.1. TeopeTHYHI BIOMOCTI | po3paxyHKOBi hopMyn

12.1.1. Cxemu 3’egHaHHA (a3 pkepena i HaBaHTaXXeHHSA

TpudasHe KOO0 — Lie eNeKTPUYHE KOJlo, AKe CKNafaETbCs 3 TPMU(asHOi Cu-
ctemu EPC, TpnasHOro HaBaHTaXXeHHA Ta NIHINHKX 3'€4HYBa/IbHNX APOTIB.

TpudasHy cuctemy EPC (Hanpyr) oTpMMylOTb 3a [0OMOMOIOK CUHXPO-
HHOro TpMdasHoro reHeparopa, B 06MOTKax AKOro npu obepraHHi poTopa iHAY-
KTYHOTbCA TpU CUHYycoTfanbHi EPC ofHIET i TIET )X 4acTOTK, PIBHI MO amniTyai
I 3CYHYTI 3a (pa3oro 0fHa BiAHOCHO OAHOT Ha KyT 120°:

ea= E_sinut, En=Ep [\[2ei0 = =

e = E, sin(wt ~120°), Eg =E,e7;
e =E,sint—240) =E, sin(t +120), E; =E,e"*.
A JTiHiHmMiA npoBig dhasn A a
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PucyHok 12.1 — TpudpasHe enekTpmyHe K00 3a 3’€4HaHHA 3a CXEeMOI0 «3ip-
Ka» (2), «TPUKYTHUK» (6)
3a3BMyail 06MOTKM cTaTopa reHepatopa 3’€fHYIOTb 32 CXEMOK «3ipKax
(puc. 12.1 a, niBopyu), abo (iHoai) «TpUKYTHUK» (puc. 12.1, 6, nisopy4). dasu
TPW(a3HOr0 HaBaHTAXKEHHA TaKOX 3’€4HYHOTb 3a CXEMOKO «3ipKa», ab0 «TPUKY-
THUK» (puc. 12.1, a i 6, npaBopyu).

12.1.2. 3’egHaHHA (ha3 HaBaHTaXXeHHS 3iPKOt0

Ha puc. 12.2, a 306paxkeHO TpugasHe KO/, Y SKOro [MKepeno i HaBaHTa-
YKEHHS 3’€fiHaHI «3IPKOO» 3 HAsABHUM HenTpanbHUM (HYNbOBUM) APOTOM (4OTU-



PbOX-NpPOBiAHa cucTema). 3a BIACYTHOCTI Onopy MiHiT nepefadi dasHi Hanpyru
HaBaHTAXXEHHSI B CXEMi «3ipKa-3ipKa» 3 HeMTpasibHMM MPOBOAOM AOPIBHIOKTH
(hasHUM Hanpyram [kepena:
Uao’ = Uao; Upo' = Ugo Ta Uco' = Uco,

a Tak 3BaHa Hanpyra 3cyBy HeWitpani Mixx Toukamn O’ Ta O 3a HynboBOro ono-
Py HeMTpasIbHOro APOTY AOPIBHIOE HYNO (U 4, =0).

3a Hy/1b0BOr0 ONOpPY HEMTPaIbHOrO APOTY Y YOTUPLOX-NPOBIAHIN cUCTe-
Mi 3a6€3MeYvyeTbCA HE3ANIEXHUI PEXMM POO60TH (ha3 HaBaHTaXXEHHS (KpiM KOpo-
TKOr0 3aMVKaHHA y (hasi, ike HeonycTMMO): y pasi 3MiHK Onopy OAHIET dhasm (y
TOMY YmnC/li Npu Ti 06pMBI) HaNpyru i CTPYMK ABOX iHWMX (ha3 He 3MIHIOTbCS.
Mpn LbOMY AOTPUMYETHCA CMiBBILHOLLEHHA MIXX NIHIRHAMM | Pa3HUMK Hanpy-

ramu: U, :U“/\/?’), TOGTO (ha3Hi HaNPYryi B /3 pasut MeHLLUe NiHiHUX. Y OCBIT-

NtOBa/IbHMX cucTeMax NiHiHa Hanpyra U, = 380 B, a thasHa
Ugp= U,/+/3=220 B (pigwwe U, = 220 B, a Uy = U,/+/3= 127 B).

PucyHok 12.2 — TpuhasHe KOJ0 3a 3’€JHaHHS «3IPKOH» 3 HAsBHUM HelTpa-
NbHUM (HY/IbOBMM) APOTOM (&), BEKTOPHa Aiarpama 3a HeCMMeTPUYHOro HaBaH-
TaXKeHHs! (0)

3a HepiBHOMIPHOIO (HECMMETPUYHOI0) HaBaHTaXKEHHS (Z; # Zy # Zc, Ha-
npuknag, Za= —jXa, Zp=Rp —jXp 1 Zc= R —jX¢), hasHi Ta NiHiHi cTpymMu



(ans KoxHol hasm) 1,=U,/Z,=1,, a CTpyMm B HeiTpalbHOMY NPOBOJ|
(puc. 12.2,0) In =la+ Ip+ Ic.

Y pasi CUMETPUYHOTO (PIBHOMIPHOIO) HaBaHTaXeHHA (£, =Z, =Z =Z,)
MOAYyNi (ha3HMX CTPYMiB OJHAKOBI i PiBHI BiAMNOBIAHUM NiHIAHUM CTpyMam Iy =
|ﬂ = Uq)/Zq).

Ha BeKTOpHIi giarpami BEKTOpM CTPYMIB YTBOPIOHOTb CUMETPUYHY 3ipKY
(AK 1 BeKTOpM (ha3HMX HaMpyr), TOMy CyMa KOMMIEKCiB (pasHUX CTPYMIB:

Iv=Ia+1lp+1c=0,
TOOGTO CTPYM Y HEMTPasilbHOMY NPOBO/I AOPIBHIOE HY/MHO, | HENTPaIbHMIA NPOBIA
MOXHa npubpatn. Y pesynbTaTi OTPUMAEMO TPbOX-MPOBIAHY CUCTEMY BKIIHO-
YEHHS HaBaHTaXKEHHA 3 reHepaToOpPoOM 3a CXemoro «3ipka-3ipka» (Y-Y).

Y pasi BigCYTHOCTI HENTpasIbHOro NPoBoAy (TPbOX-NPoBiAHa cuctema Y-
Y 6e3 Hynsa) 3a HECUMETPUYHOTO (HEPIBHOMIPHOIO) HaBaHTAXXEHHA Mae MicLe
3NEXKHUIA PeXXMM pPo60TKN (Pa3 HaBaHTAKEHHS: MPW 3MiHI Oropy OAHIET (hasu
3MIHIOHOTBLCA BCI (pasHi Hanpyru HaBaHTaXKeHHA. MiX Toykammn O’ Ta O (gus.
puc. 12.2, a) 3’aBUTbCA Hanpyra 3cyBy HeTpai

U, =Eafa*EaYy *EcY.
o ia + ib + ic
e Ya=1/Z4, Yo = 1/Zy; Y= 1/Z. — npoBIAHOCTI (a3 HaBaHTaXKEHHS.
Hanpyru a3 HaBaHTaXXeHHA 3HaxX04ATb 3i CNiBBIAHOLLEHD:
Uao=Uno —Uoo; Upo=Ugo ~Uoo | Ucor=Uco —Uoo.

B pe3ynbTaTti OTPUMAEMO HECUMETPUYHY «3ipKY» (hasHMUX Hanpyr HaBaH-
TaXeHHS («nepekic» ¢has), NpuyomMy B OAHIN (asi, Hanpuknag, y ¢asi HaeaHTa-
XeHHSA a, Hanpyra Usor MOXe 3p0CTy | 3HAYHO nepeBuwnTy asHy Hanpyry Uao
reHeparopa (Lo B GINbLIOCTI BMNAAKIB HEMPUMYCTUMO), @ B IHWKX (asax —
3MEHLUMTUCA. 3HAYHA HECUMETPIA (ha3HUX HaMPyr HaBaHTAXKEHHS YTBOPHETLCH
MPW Pi3HKX 3a XapaKTepoM Onopax HaBaHTaXXEHHS, HanpuKiag, npw

Za=Rp, Zp= XL 1Zc= —]Xc.

3 Li€T MPUYMHK B OCBIT/IIOB/IbHNX CUCTEMAX 3a00POHAETLCA BCTAHOB/HO-
BaTW 3an06IKHNKKN Ta BUMUKaYi Yy HEWTPaslbHOMY APOTi.

Komnnekcu cTpymiB pa3 HaBaHTaXXEHHS:

la=UalZy; Iy = Up/Zy,; Ic = U IZ,
a TX cymMa [I0piBHIOE HY/HO, TOOTO
Ia+1p+1.=0.

12.1.3. 3’efHaHHA (a3 HaBaHTaXXeHHA TPUKYTHUKOM

Ha puc. 12.3, a 306paxkeHO TpudasHe Koo, Y SSKOro [pKepesno i HaBaHTa-
YKEHHS 3’€fiHaHI 3a CXeMOI KTPUKYTHUK-TPUKYTHUK». Pexxum poboTn a3 € He-
3a1eXXHUM (KpIM KOPOTKOrO 3aMUKaHHA Yy (asi, AKe HeLomnyCTUMO), OCKiflbKu
(ha3Hi HanNpPyry HaBaHTaXKEHHS BU3HAYatOTLCA NiHIMHUMUK Hanpyramu mxepena i
[OPIBHIOOTL TM, TOBTO Uy = Uj, a (hasHi CTPYMM 38 HECUMETPUYHOTO HaBaHTa-
YKEeHHS:



lab = Uan/Zab; loe = Une/Zbc; lca = Uca /Zca.
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PucyHok 12.3— TpudpasHe Koo, y SKOro JKepeso i HaBaHTaXeHHs 3’e4HaHi
32 CXEMOHO «TPUKYTHUK-TPUKYTHUK» (@), BEKTOPHA fiarpaMa Hanpyru ta cTpy-
MiB 419 BUMAAKY HECUMETPUYHOIO HaBaHTaXeHHs (0)

NiHiAHI cTpyMK BU3HaYatOTb 3a hopMy/iamu;

Ia=1a —lca; I8 = lbc —lap; Ic = lca —lbe,

NPUYOMY cyMa KOMMEKCIB NMiHINHNX CTPYMiB
Iatlg+1c =0.

BekTopHa giarpama Hanpyru ta CTpymiB A/19 BUMNaAKYy HECMMETPUYHOIO
HaBaHTaXXeHHA (Zap = JXaps Zbc = Rbey Zca = Rea — JXca) NpefcTaBieHa Ha
puc. 12.3, 6. o

3a CUMETPUYHOIO HAaBAHTAKEHHS (Zap = Zne = Zea = Z¢p) (a3Hi CTPYMU HaBa-
HTa)XXeHHS
Iab: IbC: |Ca: |q): Un/de,

Ha BeKTOpHIN giarpami siK (hasHi, Tak i NiHiHI CTPYMU YTBOPIOKOTL CUMe-

TPWYHI 3ipKK, Npuyomy
lap+ It lca=0 Ta Ipn+1g +Ic =0,

a CMiBBIAHOLLEHHS MIDK HUMM
|q)= |n/\/§ abo I!‘I:\/él(b-



12.2. HaBYanbHi 3aBAaHHA Ta METOAUYHI BKa3iBKW 10 BUKOHAHHA

12.2.1. 3anyctuti Multisim Ta Ha HabipHOMY noni 3ibpaTty cxemy Kona
N9 AOCNILKEHHSA TPUKA3HOro Kona B PI3HMX PeXxXmnmMax poboTu npu 3’€4HaHHI
[PKepena i HaBaHTaXXeHHSA 3a CXeMOH0 «3ipka-3ipka» (puc. 12.4).

226“50 Hz :

PucyHok 12.4 — Mopgenb kona B Multisim gns gocnifkeHHa TpugasHoro
Ko/fa npu 3’eiHaHHI MKepena i HaBaHTaXKEHHSA 3a CXEMOHKO «3ipKa-3ipKa»
3 Ui€t0 MeTOH BCTaHOBMTM TakKi pPeXXmmMu Ta MmapameTpu MpPUCTPOIB Ta
enemeHTiB (puc. 12.4):
— EPC ¢hasn Eg = 220 B i yactoty f =50 'y, Ans TpudasHoro mpkepena
Hanpyrn FG (kHonka POWER_SOURCES\ THREE_PHASE_WYE);
— pexxum AC Ta onip Ry = 10 MOm a/11 BO/IbTMETPIB 3 Ha3BaMU:
e Ulin (4na BUMiptoBaHHA NiHINHOT Hanpyru reHepatopa);
e Ua, Ub s Uc (g19 BUMIprOBaHHSA pasHUX Hanpyr HaBaHTaXXeHHS);
e UO'O (onsa BUMiptOBaHHS Hanpyru 3cyBy HenTpani);
— pexxum AC Ta onip Ry =1 mOM 51 aMnepmeTpiB 3 Ha3BaMu:
e la, Ibi Ic (ana BUMIpPIHOBaHHSA (pa3HMX CTPYMIB HaBaHTaXKEHHS);
e In (419 BUMIPIOBaHHSA CTPYMY B HEUTPa/lbHOMY ApOTi);
— npu3HaunTK Knasiwi Q, W ta S KnasiaTypu 4na KepyBaHHS KnoYamu;
— 3Ha4YeHH#A OMnopiB (Pa3 HaBaHTAXKEHHS:
Za=2Zn=2Z:=R+jX_.=[(20 + N) +j(15 + N)], Om, ge N — Homep 3anu-
Cy Mpi3BULLA CTYZIEHTa Y HaBYa/IbHOMY XXYpHaui rpynu.
[licns BCTAHOB/MIEHHS NapaMeTpiB eIEMEHTIB 3anMyCTUTU PEXUM MOAESHO-
BaHHA B Multisim TpugasHoro Kona y pisHUX pexumax (MoMoXKeHHAX K/o4iB

Q, W Ta S T1a onopy a3 3a3HayeHnx B Tabsn. 12.1). 3aHecTn fo T1abn. 12.1 noka-
3aHHSA BUMIPIOBA/IbHUX MpUNagis Ana YoTMPbOX-NPOBIAHOT Ta TPbOX-MPOBIAHOT



CXeM MpWY CUMETPUYHOMY Ta HECUMETPUYHOMY HABAHTaKEHHAX, & TakoX Mpw
006puBI Ta KOPOTKOMY 3aMUKaHHI (ha3v HaBaHTaXXEHHS a.

3a faHMuM ekcnepuMeHTiB nobyaysaty (y macwiTabi) BeKTOpHY fiarpamy
(hasHMX Hanpyr i CTPYMiB HaBaHTaXXEHHS YOTMPLOX-MPOBIAHOIO KofMa Ans He-

CUMETPUYHOI0 HaBaHTaXXeHHA. dasHi KyTn ¢4, dp, O BU3HAUNTY 3a (DOPMY/IOHD
¢, =arctg(X,/R,).

MopiBHATM BeNMYMHY No6YA0BAHOrO BeKTOpa CTPyMy ly 3 MOro ekcne-
PUMEHTaIbHUM 3HAYEHHAM, @ TaKOXX BU3HAUMTU CMiBBIAHOLLIEHHA MIX NiHIAHU-
MW | (PasSHUMK Hanpyramu i CTpymMamu 3a piBHOMIPHOIr0 HaBaHTaXKEHHS.

CKonitorTe cxemy Kosna Ha CTOPIHKY 3BITY.

12.2.2. obyayBaTn BEKTOPHI giarpamu pasHUX Hanpyr i CTPyMiB HaBa-
HTa)KEHHS, 3’€lHAHOI0 3IPKO0 6e3 HENTPaNbHOro APOTY, A/1A HEPIBHOMIPHOIO
HaBaHTaXKEHHS, a TakoX Ana pexkumis XX i K3 y dasi HaBaHTaXXeHHS a.

Tabnmua 12.1

BumipsHo

HaBaHTa)KeHHs Un, | Ua, | U, | Ug, | Unns [l | by | les | I
B B B B B AlA|A|A

Tuvn
Kona

PiBHOMipHe (Kno4i SiQ 3aMK-

Hotu- HYTi, W — pO3iMKHYTWIA):

PbOX- Zp=RzjX

anO;%A- HepiBHoMipHe (Kntoui S, 1 Q
3aMKHYTI, W — pO3iMKHYTUIA):

Za=R; Zy=+jX; Zc =R £ jX

PiBHOMIpHe (Knto4 Q 3aMKHY-
IR, S | W — po3iMKHYTI): -
Zp =Rz jX
HepiBHoMipHe (KN4 Q 3a-
Tpbox- MKHYTWi, S'i W — pO3iMKHYTI): —
nposig- Za=R; Z, :iJX; ZC:RiJX
HUiA | HepiBHOMipHa (kntodi S, Qi W
PO3iMKHYTI):06pm1B hasu a -
(Za = 0 (XX)); .
Zp=%)X; Zc =R X
HepiBHomipHa (kntodi Wi Q
3aMKHYTI, S — pO3iMKHYTUIA): —
Zy =0 (K3 thazu a);
Zy=1jX; Zc =R %)X

Mpn  MofentoBaHHi  pexumy XX  (obpuBy  (hasn)  BBOAUTU
Zg =Ry =20 MOM (HopmOBaHWiA onip BUTOKIB Npn 00pMBI (ha3n), a B PEXXUMI
KOPOTKOr0 3aMMKaHHA — Zg, = Ry = 0,1 Om (HopmoBaHwiA onip nposogis npu K3
hasw), NpuuoMy (hasHuin CTPYM laws) = 0 (Npy pexxumi K3 (has3n HaBaHTaKeHHs

a), a CTpyM lp B NiHiiHOMY ApOTi A NPOTIKae Mo 3aMKHYTUX KOHTaKTaxX K/o4a
W, a He no enemeHTax ¢asu.



[MopiBHATM 3HayeHHA Hanpyrn Ugol3 OTPUMaHUMKU B eKCrepuMeHTax
3HAYEHHAMM, & TaKOX NEePEBIPUTM PIBHICTb HYMO CyMu CTpyMmiB: I+ I+ 1. =0.
36eperTu (haitn cxemu.

MpuMiTKa. MNpy NoOYA0BI BEKTOPHOI Aiarpamy BUMIPSHUX Hanpyr HaBa-
HTaXXeHH$, 3’€IHAHOIO 3iPKOKD 63 HEeNTPasIbHOro APOTY, KoOpAMHATU ToUKK O’
(KiHeub BekTOpa Ug:o B KOMM/IEKCHIN NOWMHI) 3HAX0AATb METOAOM 3aCiUoK: 3
BepLMH PiBHOGEAPEHOr0 TPUKYTHUKA NiHIMHKUX Hanpyr (Hanpuknag, A i B)
BiAKNa4aoTb BUMIPAHI BENMNYMHU Uyor Ta Upe. OTpuMaHy Touky O’ 3’€4HYI0Tb
3 BepLUMHOK (OTPUMYHOTb BEKTOP Uco:). MO3NTUBHI HaNpAMKN OTpUMaHUX has-

HUX Hanpyr Uao', Upo' | Ucor HaBaHTaXeHHS Bif Touku O’ ao BepwvH A, B i C
TPUKYTHUKa. Jani 6yaytoTb BEKTOPK Pa3HUX CTPYMIB 3 ypaxyBaHHAM XapakTe-
Py HaBaHTaXKeHHs (has.

12.2.3. 3anyctutn Multisim Ta Ha HabipHOMY noni 3ibpaTt cxemy Kona
ANa JOCNIIKEHHA TPUga3HOro Kona B PisHUX pexmumax poboTy npu 3’efHaHHI
[Kepena i HaBaHTaXXEHHS 3a CXEMOK «3ipKa-TPUKYTHUK» (puc. 12.5).

PexxrMu Ta napameTpu NPUCTPOIB Ta e/IEMEHTIB BKasaHi y n. 12.2.1.

3aHecTun o Tab/n. 12.2 nokasaHHA BUMIPHOBa/IbHUX NPWUIagiB npu CUMET-
PUYHOMY | HECUMETPUUYHOMY HaBaHTaXEHHI, Y TOMY 4ucni npu o6puBi hasu ca
Ta niHiHoro apoty C.

Mo3unuii KnoyiB Ta ornopu (ha3 BKasaHi B Tabs. 12.2.

[MepekoHaTNCA B PIBHOCTI (ha3HMX, a TaKOX NIHIMHWUX CTPYMIB Npu cuMe-
TPUYHOMY HaBaHTaXXEHHI (has.

CKonitorTe cxemy Ko/na Ha CTOPIHKY 3BITY.

36eperTu haina cXxeMmn 3 HOBUM iM’SIM.

3a [JaHUMK eKCrnepuMeHTIB NobyayBaTu BEKTOPHI Aiarpammn (hasHMX Ha-
npyr, asHux i NiHIKHWX CTPYMIB CXeMW Kona Npv HECUMETPUYHOMY HaBaHTa-
YKEeHHI, Yy ToMy umcni npu obpmBax ¢asmn ca i niHinHoro apoty C. ®PasHi KyTu
BM3HAUMTU 3a (hopmysioto ¢, =arctg(X, /R,).

3BEPHYTW yBary Ha 3MiHy NiHiiHMX CTPyMiB npu obpwuei (a3n ca i das-
HUX CTPYMIB npwv 06pwBi niHinHoro gpoty C.



NnaHutora npu 3’efHaHHI [Kepena i HaBaHTaXXEHHSA 3a CXEMOHK) «3ipKa-

THUK»

(kntoy Q po3iIMKHYTWIA,
W — 3aMKHYTUIA):
Zan= R £ jX; Zne= £ jX;
Zea = 0 (XX)

TPUKYTHUK>
Tabnnua 12.2
T BumipsaHo
nn
Kona HaBaHTaXXeHHs Uabs | Uber [ Ucas | Ia, | Igy | ley | lapy | Toer | lcas
B B/ B A A A A A|A
PiBHOMipHe (kntoui Q 1 W 3a-
MKHYTI): Zg = R £ jX
Igg:i)z- HepiBHOMipHe
HUi: (kntoui Q i W 3aMKHYTI):
«3ipKa- Zap=R=* JX; Ip—= 1% JX; Zaa=R
TPYKy- HepiBHOMipHe

HepiBHOMipHe
(kntoY Q 3aMKHYTUMI,
W — pO3iMKHYTUIA):

Zah =R % JX; Zye = £ X

Zca=R; 06puB gpoty C

[MOpiBHATY 3HAaYeHHSI MOAYNIB NOOYA0BaHUX BEKTOPIB NiHIMHMX CTPYMIB

1A, Ig Ta Ic 31X eKCnepuMEHTaIbHUMIN 3HAUEHHAMM.




SMICT 3BITY

1. HalimeHyBaHH$ Ta MeTa po60TH.

2. Cxemu TpuhasHmX Kin i3 HaBaHTaKEHHAMM, 3’ €AHAHMMU 3IPKOI0 Ta TPUKYT-
HUKOM.

3. Po3paxyHKoBIi (hopMynun Ta 064MCNEHHA nNapameTpiB TpuMasHUX Kin. Tabnuui
3 pO3paxyHKOBMMM Ta BUMIPAHUMUW BENIMUNHAMM.

4. BeKTOpHI fiarpaMu Hanpyr ta CTpymiB TPUMasHUX Kifl.

5. BMCHOBKM L1040 poboTy

GhwpE

o

8.

9.

KOHTPONbHI NUTaHHSA

AK YyTBOPHOETLCA TPUasHa cuctema EPC?

fAKa pi3HMLA NOYaTKOBUX (a3 B CUMETPUUHIN cuctemi EPC?

LLlo Take niHiiHa Hanpyra, (hasHa Hanpyra?

FAKe 3’€HAHHA HA3NBAETLCA «3IPKOKO»?

FAKe cniBBigHOLLEHHSA MiXK NIHIAHOKO | (Pa3HOK Hanpyramu nNpu 3’€fHaHHI
«3ipKa»?

Ake cniBBIAHOLIEHHSA MK MTIHINHAM | (DasHUM CTpymMamMu npu 3’€fHaHHI
«31PKOH0»?

AK 3MIHIOIOTLCA CTPYMU B HABAHTXKEHHI B PeXUMI KOPOTKOro 3aMUKaH-
HA OAHIET 3 (a3 HaBaHTaXKEHHA NPU 3’ €AHaHHI «3ipKa»?

AK 3MIHIOKOTLCA HanNpPyry Ha HaBaHTaXXEHHI B PeXuMi 00puBY OAHIET 3
(pa3 HaBaHTaXXeHHS Npu 3’eAHaHHI «3ipKa»?

AK 064YNCNIOETLCA Hanpyra 3cyBYy HeWTpani?

10.4ke HaBaHTaXKEHHA HA3MBAETLCA CUMETPUYHNM?



NOJATOK 12

['pyna
CtypeHT
M.1.nB.
Buknagay
M.1.nb

MPOTOKOJI
BUKOHaHHA nabopaTtopHoi po6oTtn Nel2

TPNDA3HI KOJTA
MeTta poboTn EKcnepumeHTasibHa nMepeBipKa CMiBBIAHOLWEHb, LU0
3B’A3YI0Tb Hanpyru ta CTpyMu TpUMasHUX Kin npu 3’€fHaHHI HaBaHTaXKEHHS
«3IPKOKO» 1 KTPUKYTHUKOM>.

226\(50 Hz :

PucyHok 12.4 — Mopgenb kona B Multisim gns gocnigkeHHa TpudasHoro
NaHuora npu 3’efHaHHI mkepena | HaBaHTaXXeHHS 3a CXEMOH «3ipKa-3ipKa»

PosrpynyBaTyi pucyHOK i No6yayBaTu BEKTOPHI AiarpamMu Hanpyr Ta CTpYMiB.
dasHi Hanpyryn HaBaHTaXXEHHS dasHi Hanpyru gxepena




220 V 50 Hz

(Mpuknan)

PucyHok 12.5 — Mogenb kona B Multisim ans gocnigkeHHs TpudasHoro
NaHutora npu 3’efHaHHI Jkepena | HaBaHTaXKEeHHS 3a CXEMOHO «3ipKa-

TPUKYTHUK»

Po3rpynyBaTv pUCyHOK i mobyayBaTh BEKTOPHI Aiarpamy Hanpyr Ta CTPYMiB
dasHi Hanpyru HaBaHTaXXeHHs

U uU
\ QabB =ab \ ab

/d ) A

U ca ch gca gbC Qca

O6pwuB (hasn ca O6pus gpoty C



Tabnnua 12.1

BumipsaHo
Kona HaBaHTaXXeHHSA Up | Ua, | Up, | Ue, [Unn| oy | o | e | Iy,
B|B|B|B|B|A|AAIA
PiBHOMipHe (Kno4i SiQ 3aMK-
Hotu- HYTi, W — pO3iMKHYTWiA):
pbOX- Zy=RxjX
MPOBIA- ™ HepiBHoMipHE (KoY S, i Q
3aMKHYTi, W — pO3iMKHYTUIA):
Za=R;Zp=%jX; Zc =R %)X
PiBHOMIpHe (Knto4 Q 3aMKHY-
IR, S | W — pO3iMKHYTI): -
Zp =R jX
Tpbox- HepisHomipHe (ko4 Q 3a-
nposig- | MKHYTUN, Si W_— p03||v||<HyT_|). —
HUN La=R;Zp =% )X, Zc =R X
HepiBHomipHe (ktodi S, Q 1 W
PO3IMKHYTI):06pmMB (ha3mn a -
(Za = = (XX));
Lp=%)X;Zc =Rt )X
HepisHomipHe (kntoui Wi Q
3aMKHYTI, S — pO3IMKHYTWNA): -
Z5 =0 (K3 thaszu a);
Zy=%jX; Zc=R %)X
Tabnusa 12.2
Tun BumipsaHo
Kona HaBaHTaKeHHs Uabs | Ube, | Ucas | las I, Ic, | lap | o | lcas
B, B B|A A A A A A
PiBHOMIpHe (knto4vi Q 1 W 3a-
MKHYTI): Zgy = R + jX
Igg:i)z- HepiBHOMipHe
MU (kntoui Q i W 3aMKHYTI):
«3ipKa- Zap =R %)X Zpe= £ JX; Zea = R
TPYKy- HepiBHOMipHe
THUK»

(knto4 Q po3iMKHYTWIA,
W — 3aMKHYTWIA):
Zan= R £ jX; Zne= £ jX;
Zea = 0 (XX)

HepiBHOMipHe

Zca=R; 06pus gpoty C

(kntoY Q 3aMKHYTUMI,
W — pO3iMKHYTUIA):
Zah =R % JX; Zye = £ X




