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1. 3agarak (20)

a)
KomM6unyjyhu uzpas 3a enekTpoMarHeTCKu MOMEHT:
Mg, =K, @, 1,
Y jeTHaYMHY HATIOHCKOT OayiaHca 3a ONMCaHU MOTOP:
U=k, -®,-Q +R-I,
no0uja ce n3pa3 3a MEXaHWIKY KapaKTePUCTUKY MOTOpa:
_ Ky @,-U ~ k -k, @

P
3aMeHOM HyMequKI/IX mogaTraKka HaBSIACHUX Yy 3a1aTKy ]_1061/1_].3 ce H3pas 3a MeXaHI/I[IKy KapaKTepI/ICTI/IKy OBOI’
MOTOpa Mpu HOMHUHAJIHOM HaHajaH)y:

M

Mem[Nm]:60—0.2-Qm[%}

Ha ocHoBy nperxoaHor u3pasa ce oapelyyje mojasHu MOMEHT IITO MPEICTaB/ba MOMEHT NPHU HYJITOj BPEAHOCTH
poTopcke Op3uHe:

My = Mem(Qm =0) =60Nm
Takohe ce Moxe oxpenuTu U Op3uMHA WAEATHOT MPA3HOT XOJa KA0 BPEIHOCT POTOPCKE Op3WHE NPH HYIITO]
BPEIHOCTH €JIEKTPOMAarHeTCKOT MOMEHTA:

Q,=Q, (M
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~0)=300"24,
S
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To ce Moxe U rpapUuKy NpUKa3aTH:
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b)
VY ycTasbeHOM CTamy eJIEKTPOMArHeTCKM MOMEHT MalllMHE jeTHaK je MOMEHTY onTepehema Tj. Bau
Mg, =M, :



60-02-Q =15403.0, =0 =90
S

¢)

Hakon yxmamama jeJHOCMEPHOT H3BOpa KOJUM C€ Hamaja POTOPCKM HaMOTaj M IOBE3MBAHEM EKCTEPHOT
ornopuuka Ry m3mehy A u b npukspydaka poropa 3amouyumbe Mporec JUHAMUYKOT (OTHOPHUYKO) Kouewe. Y
OBOM PaJHOM pexxuMy he mema Koma OUTH Kao IITO je MPUKa3aHO Ha HAPEIHO] CIUIIN:
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AHanu3upajyhu jeqHaunHy HAMoOHCKOT OallaHca, y3 MPETIOCTaBKY Ja je MoOyJAHU HANlOH OCTa0 HENPOMEHCH,
JIOBHja Ce U3pa3 32 HOBY MEXaHHUYKY KapaKTePHCTHUKY:

U=R:I,+E E=k, ®,-Q;U=-R-I,

_ P 1 . _ . _ _ _
<I)p_—-lp_L p-lp, Up_const, Rp_const:> Ip_const = @, =const

Mgy =k, @, -1, = Ia:kmc;;
E=—(R+R) I, >k @, Qm=_(@+@).®Mér
Q. = (R+R) M, =-const-M

k -k -®2 en en



3aMeHOM HyMEpPUUKHX BPEIHOCTH ce J0OHja KOHAYHH U3pa3:

L=-002-Q

M
- R+R
To ce Moxe U rpapuuKy NpUKa3aTH:
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2. 3apaTak (20)
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W, :Léijm de
0

EHepraja cpe:XHOr Moka:

H>H,=> w, =l,uﬂ(Hf +H,‘.?:]2

['yerHHa eHeprije moma: 5
+R°L F \

w, =+ L= (73, sin® (0=, )+ 72 sin? (8)+ 24, 5, sin(6- 6, )sin(6) }d 6
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COnst. const. f(g )



[ R )
Mp,s= +c:1zm :d(;‘ {HDR L;RSJSD |sin[€—t9m)sin(_i9Jd6'J=.
d [ p,R*LJoJ s,
Mg o= 3 ~— 7 cos|f
R—=§ d&m ‘ S ( m]
1, TR’ L P
M g=—Mpy s= _;DTJRUJ.SU Slll(ﬁm )

VY norneny Hajseher MOMEHTa KOjU c€ MOJKE MIOCTUNH y YCIIOBUMA KaJla je MaKCHMallHa HHYKIIMja OrpaHHYeHa
Ha Byax, TOTpeOHO je 3aKJbYYHTH Ja je HajBeha rycTHHA eHepruje moJjba Koja ce Moxke mocThhu Wyax = 0.5 o
Bwax’, Tako za je HajBeha eHepruja Koja ce MOXKe aKyMyJIHPAaTH y CIPEKHOM 0By jeaHaka Wiax = Wiax 2
7RLS. MoMeHT ce MOXe MpPOIEHUTH Kao KOJIMYHHK JOOHMjeHe EHEepruje W jeJHOr o0pTaja MCKa3aHOT Yy
panujanuma (2 7).

3. 3agaraxk (20)

a) EnexTpomMarseTcku MOMEHT aCHHXPOHE MaIllMHE jeHAK je€ KOMUYHUKY CHare OOpTHOT MoJba
KOjy cTaTop mpesaje poTopy, B CHHXPOHE Op3WHE KOJOM ce TIoJbe 00phe y Ba3aylrHOM
P
3azopy: M, = -2
QS
R
Po =3 < Iz s
Qg =g,
R: 2
o =3 1e
M — 3 RR I 2
em— 'R’
wg S

npu yeMy |, mpezacraBiba eeKTUBHY BPETHOCT POTOPCKE CTpYje.

V3 npetnoctasky na je |2~ 12, omHocHO 11a je cTpyja MarHeTHCcama pelaTBHO Maja |I_m| < |I_S

, CTaTOpCKa U

poTopcka crpyja cy jennake. I1o ycnoBy 3amatka Rg =0 uma ce :
U S

I_SzRR

? + ja)S(L}/S + L;/R)

Enextpomarnercku MoMeHaT uMa OOJIHK:

VNG L —
e @S 2
S (F;R) +a%(Ls+Lg)

0) [IpeBasiHM MOMEHT Ce MOXKE OAPEAUTH U3 U3pa3a 3a MOMEHT ME(S), HalakemeM eKCTpeMyMa J1aTe
¢byHKIHjE!




npu yemy je L, =L ¢ +L peKBUBaICHTHA paCHIIHA MHAYKTHBHOCT MaIlMHE.

M = 3 R us 3 us
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IIpu uemy je W =—2 ¢uryke craropekor HamoTaja mpu Ry =0.
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4. 3anarak (20)

Crexelie jeqHaunHe Jajy KOMILIETAH MATeMATHUKH MOIEN eISKTPHYHOT [I0I-
CHCTEMA ACHHXPOHE MAIIHHE ¥ CHHXPOHO POTHpajylieM dg KOOpIHHATHOM CH-
cTeMy. /IBe KOMIIIEKCHS jeTHAUHHE PABHOTEKS HAMOHA Y HAMOTAJHMA CTATOPA
H pPOTOpa, H3ECIACHE PAaHH|E, MOTY CE PAa3ABOJHTH HA PEATHH H HMArHHADHH JCO,
THMe ce J0OH]a]y YSTHPH CKaIapHE jeIHAUHHE.

dy (4.68)
u,=Ri,+ Y -0y,
duy (4.69)
u,=Ri +—=+aw,
dyr (4.70)
0=Ryi,+—2 -
RO ffr BV o

dy, (4.71)
0=Ryi, + d—_'+ g,
t

(moTpebHO je *UMEHOBATH MapaMeTpe U Bapujadle)

VY oarosopu Ha nuTame ,,00jaCHATH U 3aIMCaTH Be3y HAlOHa Uy U Ug ca HArmoHMMa Uy Uy Uc., TIOTPEOHO je HajIpe
objacauT Kiapkuny tpancdopmanujy, ¥ Ipu TOME c€ OTPEACITUTH 32 KOSPHIIMjSHT KOjH OAroBapa
Koe(UIUjEeHTY y U3pasy 3a CHary, KOju clieJiu TomHuje. Y oouuakeno, K =2/3, nok ce koj u3pasa 3a cHary
kopuctu 3/2. [Torom, Tpeba HaBecTH Kako ce nmpuMmemyje [lapkoBa Tpanchopmarmja Koja 1aje BpeIHOCTH
HAIoHa y CHHXPOHO poTHpajyheM cucremy.



Tonasehn ox m3pasa 3a cHary ussopa P, = (3/2)(ugiu,i,) Morylie je ogpemntn
eneKTpoMarHeTckH MoMeHAT. Kopuereln jenHaumHe HamoHCKe paBHOTEXE 32
cTAaTOpcKe HaMoTaje To6mja ce caara ussopa P,=(3/2)(1d, + 1,1,) = (3/2) (Rsi;
+ R; i'gz) +(3/2) (ipd ¥lde + i, d F/de ) + (3/2) o5 ( Fiy -¥yig) =Py +dW,/dt

6. Cabmpax P, mpencTaBiba TYOHTKE ¥ Dakpy cTaTopekor HaMoTaja. Cadu-
pax dw,/dt NPEACTABBA CHALY AKyMyTallje SHEPTH]E ¥ CIOPSKHOM IIOBY, TO
JeCT H3BOI CHEPrHje AKYMYTHCAHE § CTIPSKHOM TOTBY. Cpemma BPEIHOCT H3pa-
3a d¥,,/dt Mopa OMTH jenHAKA HYIIH, 3aTO IITO C& AKYMYIHCAHA SHEPTHja HE MO-
e HempekHaHo yeehasatn. V erywajy ma ryounn y reoxl)y ctatopa Pr, nMajy
3HAYAjHy BpPEOHOCT, Tpebano Hx obpauyHATH ckyma ca dF¥,/df. OcTatak cHare
KO1a JONIA3H M3 H3BODA O3HAUeH ie ca P.. 30Be ce cHaza oODMHOZ NObA U IINE-

Crara P, j¢ jenHaxa
ui, v, =R 2+ )+ (Wi, + i Jr o, (P —2i,). (473

[Tpeu cabupax Ha JecHO) CTPAHH jenHauHHE je P.,1. apyru di¥,/dr, mok octa-
Tak onpeljyje cHary odprHor moska. CHara oOpTHOT nmoska P,; OPHIHHATHE Ma-
[OIHE je

Lt

-. 4.74
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amnje cTaTopa H 130'[01]"1 OIHOCHO SIEKTPOMArHSTCKH MoMeHAT M.,= Pou/(%
KOJHM CTaTOP JeTyje Ha poTop.

3, y (4.75)
ﬁ'fem :E-p{ I'z"fﬂ. Eg _wg'rd }

5. 3agpaTak (20)

PeanHa oca ce MOXe MOCTaBUTH TaKo Jia j€ KOJMHEapHa ca BEKTOPOM CTaTOPCKOT HamoHa, U Tana je Us= Us.
bynyhu na ctpyja 3aoctaje 3a HaroHoM, ls= Iscos(¢) - j Issin(¢). Enextpomoropna cuna je jemnaka Ey = Us -
Xsls= Us - Xsls sin(@) - ] Xds cos(¢). Pemiewe kBagpaTHe jeAHAYNHE Eo2 =Us - Xsls sin(go))2 +
(Xdscos(p))’ maje Xs= 2,4 Q. EnextpomoTopha cuia je jennaka Ey = Ug - Xs Is sin(¢) - | Xdscos(p) = 392 —
j1344 V. VYrao cHare je jennak o= arg(Us) — arg(Ep) = 0 — arg(Ep) = 1,287 rad = 73,74°.



