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3amada 1

ITocTpouts pa3BepHYTYIO U JIEKTPUUECKYIO CXEMBI IIPOCTOU METIEBOU
00OMOTKH

SIKOops MalIMHBI TIOCTOSHHOI'O TOKA €CJIU AaHO:

Z=K=S=24- yucno peajbHbIX Na30B;

2P=4- 4uCJ10 rI1aBHBIX ITOJKOCOB.

Penienue

-OmnpegensieM mar 0OMOTKH 10 KOJIJIEKTOPY
Yk=+1 (oOMOTKa ITpaBOX010Bas)

-OnpenensieM NepBblil YaCTUYHBIN 11ar OOMOTKH IO SIKOPIO

leiiﬂ':—io:6
2P 4

UepTuM pa3BepHYTYIO CXeMYy OOMOTKH SIKOPS

Pa3ssepHymasi cxema o06MOMKU SIKOPS
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Pucyem siekTH4ecKkyto cxemy 0OMOTKHU SKOPSL.
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3amaua 2

JIist ABUraTenst HOCTOSIHHOTO TOKA CMEIIAHHOTO BO30Y K/ICHUSI ,TEXHUUECKUE
JTAHHBIE KOTOPOTO:

Twum [131

P, =1.5kvt — nHomunanvnas mownocme;

U, =220v— nomunanvnoe nanpsicenue,

ny =1500 — nomunanvnas yacmoma epawjenus,

1,, =8.6A— HomunarbHbIL MOK;

R, = 0.4750m — conpomuenernue 0bmomxu 006a60UHbBIX NONIOCOE;

R o = 0.3560m — conpomuenenue nocnedoeamenvHou 0OMOmMKU 8030YHCOEHUS,;
R, =3840m — conpomuenenue enasnoii 06MomKu 6030yiHcoenus;

R, =0.30m — conpomenenue obmomku AKOps..

Onpenenurs:



[aa - HOMUHAIBHBIN TOK AKOPSA

Eaa - Homunansnyo 2J1C

M>b5M.H - HOMMHAQJIBHBIN 3J1€KTPOMATHUTHBIN MOMEHT;

MH - HOMUHaJIBHBIA MOMEHT Ha Bajy;

Ea - DJICobmotku sikopst ipu n = 0,75nh;

1y — HOMUHATbHBLL KOIPhuyuenm nonesno2o oeucmeus,

2P, — cymmapnvle nomepu MowHOCmMU NPU HOMUHAILHOU HAPY3KE,
2P . — nepemennvie nomepu mowHoCmMu nPU HOMUHATLHOU HAZPY3KE,
2P . —nocmosinHbie nomepu MowHOCMU;

PO,MO — MOWHOCNb U MOMEHM XOJI0CM 020 xooa.

Penienue
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pI/IC.CXGMa QJICKTPOABUTATCIIA CMCIIAHHOI'O BO36Y)KI[€HI/IH.

22
Tox 0OMOTKM BO3OYKIACHUA: [, = v_20

=7 =
ot R, 384

+1

B

1

H

Tox oOMoTkU sikopsi- 1, =1, -1, I, =8,6-0,57=8,03 A.

=0,574



COHpOTI/IBJ'ICHI/IC ICTOK U ICPCXOAHOI'0 KOHTAKTaA:

2U 2
R, = “ =8 _-0,249 Om AUw=2B
1 8,03,

aH

2R, =R, +Ry, +Ryy+ R, =0,3+0,475+0,356+0,249 =1,38 Om
U=E, +1,xxR, IIpotuBo-2/1C o6MOTKHM sikopsi : E, =U -1, xXR,
E, =220-8,03x1,38 =208,92B

HoMmuHanbHbIN 3J1EKTPOMAarHUTHBIA MOMEHT:

27zn  2-3,14-1500
60

=157

E(I I(I = M(M'la) = P3J'1 0=

v - @ 157

= = 10,68 Hu
" EI 208,92-8,03

Bpamaronuii MOMEHT:
_P,-60 _ 1500-60

M. = = =
" 2mn,  2-3,14-1500

9,55 Hwu

[Torepu momHOCTH:

P, =U,l, =220-0,57=125,4 Bm-00MOTKH BO30YXICHUS
P, =I’XR, =8,03"-1,38 =88,9 Bm -OOMOTKH SIKOPS
P, =aU, -1, =2-8,03=16,06 Bm -IETKH

p IS0
0

SP=P, +P, +P, +P, +P, +P,=2459 Bm

KII/I nBurarens npu HOMUHAJIBHON Harpys3Ke:

;7=1—2?P P =U,I, =220-8,6=1892 Bm
1
L2459
1892

O1C obmotku sikops ipu n=0,75nH:
. __U-LXR,
T Ce(®, + D)

U-ISR, 220-8,03-1,38
1500

Ce(®, +D,) = =0,14 n,y, =0,75-1500=1125

HOM.

E, =Ce(® +®,)-n=0,14-1125=157,5 B



IlepemMenHbIE MOTEPHU MOLIHOCTHY ITPU HOMUHAJIBHOW Harpy3ke Pvar:
P_=1(R,,+R)+1,U =8,032(0,356+0,3)+220-0,57 =167,6 Bm

3anava 3
s 3-x gazHoro TpancopMaTopa, TEXHUUECKHE JaHHBIE KOTOPOTO:
Tun T™M 630/10

S, =630kBA -HOMHHAJbHAS MOIIHOCTE),

U,, =10kB -HOMHMHAJILHOC IICPBUYHOC HAIPSIHKCHHUE;

U,, =0,4kB -HOMHHaJIbHOC BTOPUYHOC HANIPSKCHUC,

U,5,5%o0m U,, -HalIpsS>KEHUE KOPOTKOI'O 3aMbIKaHUS,

P, =7,6kBm -TIOTepHU MOIIIHOCTH IPH IPHU KOPOTKOM 3aMBbIKaHHUH;
P, =1,68kBm -IOT€pHU MOIITHOCTH Ha XOJIOCTOM XO1Y,

1, 2%oml,, -TOK XOJIOCTOT'O X0/Ja.

Onpenenurs:

-napameTpsl cxembl 3amenienus: R1, R2, RO, X1, X0, X2;

-HAYEPTUTh CXEMY 3aMEIICHUSI C YKa3aHUEM BEJIMYHUH NapaMeTPOB;
-HomuHanbHbIN KITJI, Mmakcumanbusbiii KITJ u KII/I npu 3aganHoil Harpys3ke;
-TIOCTPOUTH TpaduK 7' = £ (/)

-HaMpsDKEHUE Ha BTOPUYHON 00MOTKE TpaHchopMmaTopa mpu

HOMMHaJIbHOU Harpy3ske, Ipy 3aJJaHHOM Harpy3Ke U Py Harpy3Ke

COOTBETCTBYIOLIEN MakcumanibHoMy KIT/I;

-oCTpouTh rpaduk U, = f(f3)
3anannbii kKoddduimeHt 3arpy3ku A3, =0,3,
K03 (DUIIMEHT MOLTHOCTH cosd, = 0,8

Pemenue:

HomunanbHbIN IEPBUYHBIN TOK:

;_S,10° _ 630-1000 _

B, +3-10000

36,414




2%
Toxk xonocroro xona: [, =
100%

-36,41=0,72 4

K02 (PHUITMEHT MOIITHOCTH Ha XOJIOCTOM XOY:

P, 1680

COS = = =
. J3-Uyd,  1,73:10000-0,72

L3 U, =U,

KO3 (PHUITMEHT MOITHOCTH MPU KOPOTKOM 3aMbIKAHUH

1, =1,=36,414

0
U, =227 100002550 B cosgpy == 100 _g
100% BU,  1,73:550-36,41

AKXTHUBHOE COIMMPOTUBJICHUC BCTBU HAMAI'HUYWBAHUWA:

RO= UO .Cos¢0 O:w
31, 1,73-0,72

-1,3=10436,7O0m

I/IHI[}IKTI/IBHOG COIMPOTHUBJICHUC BCTBH HAMAaIrHUYMBAHU

. U .
sing, =t4/1-cos’ ¢, X,=——="sing,

3.1,

sing, = +4/1-1,3° =0,83 XOZM'O,83=6663,40M
1,73-0,72

AKTHBHBIE COMTPOTUBIICHUS] IEPBUYHON BTOPUYHON OOMOTOK:

NETS 1,73-36,41

WNHayKTUBHBIE CONPOTUBIIEHUS IEPBUYHON BTOPUUHONM OOMOTOK:

XI:XQ:{%Sin@{j:Z sing, =+4/1-cos’ ¢, =0,99
K

Rlszz( Us cos¢Kj:2 Rlszz(&-O,ZlJQ:O,%OM

X =x, = —2% _099]:2-4,320m
1,73-36,41



4,32 (Om) 4,32 (Om)

0,91 (Om) 0,91 (Om)
1 Xm
6663,4
(Om)
UIH UZH
10 (xB) 0,4 (xB)
10436,7
(Om)
R,

Puc. Cxema 3amenienus tpancopmaropa:

OnTtuManbHbIi K03QGUIMEHT 3arpy3Ku TpaHchopmaropa:

P, 1680

Bonr. = E ~ 7600 =

0,47

Bennuuny KITJI TpancopmaTopa npu 3ajaHHOM 3HaYEHHUH 3arpy3Ku MO
TOKY S, =1,/1, ONpPEnesatoT METOAOM OTAEIIBHBIX IIOTEPH:
_ B.Sy cos (1)
BS, cosd, + B+ B Dy

n;

s moctpoenus 3aBucumoctu n= f(B) mpu U;= const u cos@,= const B
dbopmyiy (1) mocienoBarenbHo moAcTaBisaOT 3Hauenus Bi= 0; 0,2; 0,3; S, 0,47; 1;
1 Haxo At 7, cos@,= 0,8

ﬂozo 770=0

B =02 1= 0,2-630000-0,8 — 0,980
0,2-630000-0,8+1680+304

0,3-630000-0,8

=0,3 =
&z & 0,3-630000-0,8+1680+ 304

=0,984

B, =0,47 1, = 0,47-630000-0,8 — 0,986
0,47-630000-0,8+1680+304

B,=0,75 15, =0,984



~ 1-630000-0,8 ~
s = 1.630000-0,8+ 1680 + 304

B =1 0,981

Puc. I'paduxk 3aBucumoctu = f (P)

A Tr] %
1,07]
""J:""""'-“"-:‘Irk, |
095 B S A E— |
0,9 | i i
: | - s
; N |i | >
/ 0,2 0,3 0,47 0,75 1
1, 0,980 0,984 0,986 0,984 0,981
i3 0 0,2 0,3 0,47 0,75 1

Hanpspxenue Ha BTOpUYHOM 00OMOTKe TpaHchopmaTopa
- AKTUBHAs1 COCTABJIAIOLIASA HAIIPSKEHUSA KOPOTKOTO 3aMbIKaHHUS;

UK

,=Ugcosg, U, =550-0,21=115,5B
PeaktuBHas COCTaBJsIrOIIAA HAIIPSIKCHUA KOPOTKOI'O 3aMbIKAHUS

UK

P

=Ugsing, U, =550-0,99 =544,5

N3MeHeHrne NepBUYHOTO HAMPSIKEHUS TIPU HATPY3KE;

AU:ﬂ(UKa cos¢2+UKPsin¢2) sin ¢, =i\/1—cosz¢2 =i\/1_0’82 ~0.6

INOA :0,2(115,5-0,8+544,5-O,6):83,82B



U, =0,3(115,5-0,8+544,5-0,6) = 125,73 B
U, =0,47(115,5-0,8+544,5-0,6) =196,9 B
U, =0,75(115,5-0,8+544,5-0,6) =314,3B

aU; =1(115,5-0,8+544,5-0,6) = 419,1B

N3meHeHue BTOPUYHOI'O HAIIPSKCHUA IIPU HAI'PY3KE B OTHOCUTCIIbHBIX CIMHUIIAX

AU:£ Al = 83,82 =0,008 AU2=125’73=0,012 aU; = 196,9 =0,019
U, 10000 10000 10000
* o 314,3 419,9

AU4 =

=0,031 aUs = =0,041
000 10000
Hampsixkenue Ha BTOpUYHOM 0OMOTKE TpaHcPopMaTopa Mpu Harpys3Ke:

U,=U,, (1—AU, j U,, = 400-(1-0,008) =396,8 B

U,,=3952B U,,=392,4B U,,=387,6 B U, ,=383,6B

p1 0 0,2 0,3 0,47 0,75 1
U (B) 400 396,8 395,2 392,4 387,6 | 383,6

ITocTpoeHre BHENIHEH XapaKTepUCTUKK Tpancdopmaropa U, = f(5)



U (B)
4
400
396,8

395,2
392,4

387,6
383,6

0 0,2 0,3 0,47 0,75 1 B

Puc. Buennss xapakrepuctuka Tpanchopmaropa.

3amaua 4

[TocTpouTs pa3zBepHyTYIO cXeMy Tpex(da3zHoil IBYXCIOHHON OOMOTKHU CTAaTOPA,

ecli AaHO:

7=48 -4HCJIO 11a30B

2P=4 - YKCJIO IJIaBHBIX IIOJIFOCOB

£=-3 -4HCJIO YKOPOUYEHUS I1ara OOMOTKH

C -CX€Ma COEICHEHUs CEKLIMOHHBIX IPYII- CMEUIaHHOE
Pemenue

-OIlpeesIsieM ar OOMOTKHU: Y, = ip te= % -3=9




3amaya 5
Jliist Tpex¢a3HOro aCHHXPOHHOTO JBUTATEIISI ¢ KOPOTKO3aMKHYTBIM POTOPOM

TCXHUYCCKNC TaHHBIC KOTOPOTO :

Tun —4A112M4Y3

P, =5,5 Kem - HOMHUHAaJIbHas MOIIMHOCTbD,
n, =1445 06./mun - HOMUHaJIbHas YacTOTa BpalllCHUs,
n; =0,855 - HomuHanbHbIN KI1/I;
cosg;, =0,85 - HOMUHAJIbHBIN KO3 (UIIUEHT MOIIHOCTH;
117
——=7,0 - KpaTHOCTbB IIyCKOBOI'O TOKa;
]H
MH
—=2,0 -KpaTHOCTh IIYCKOBOI'O MOMCHTA,
MH
MK
=22 - KpaTHOCTb MAaKCUMaJIbHOI'O MOMCHTA,
MH
U, =380 B - HOMMHAJIbHOC HaNpsKCHUE
Onpenenurs:
I, -HOMUHAJIBHBIN TOK;
1, -IIyCKOBOW TOK
Sy -HOMHHAJIbHOC CKOJIb)KCHHUC,
M, -HOMHHAJIbHBIA MOMEHT HA Baly;
M, -IIyCKOBOM MOMEHT;
M, - MAKCUMAaJIbHbII MOMEHT;
xP -CYMMapHbIC ITIOTSPU MOITHOCTH.

[Tonw3ysck ynporieHHo popmyoit Kiocca paccuutars U TOCTPOUTH
3aBucuMocth M=f(S)

Penienue:



KIIA- 7= tic} OTCIOJIa MOIIIHOCTh P, = £ 500 6432,7 Bm
P, n 0,855

o B 6432,7 6432,7
HomunanbHeli TOK- 7, = = =

" U, -cosg, 1.73-380-0.85 558,79

11,5 4

CyMMapHbI€ TOTEpU MOITHOCTH- P =P, —P, =6432,7-5500=932,7 Bm

P ! RJM Rwex
P

—hl \L\ [

Hcm H‘m) H'ﬂﬂi‘ I LY

[TyckoBOM TOK- [,=1,-7=11,5-7,0=80,5 4

CUHXpOHHAA YacTOTa BpalLlCHUSA- n, = f, 6—}? =50 % =1500 06 / mun

n—n, 1500—1445

HOMHMHAJIBHOC CKOJIBbKCHHUE- S, = = =0,03
n, 1500
. P, 5500
HOMMHAJIbHbIM MOMCHT Ha Balny- M, =9,55——==9,55 ~m =36,34 H-m
n,

IyCKOBOM MOMEHT- M, =M, -2=36,34-2=72,69 H-u

MaKCHUMAaJIbHBI MOMEHT- M,=M,-2,2=36,34-2,2=79,94 H - m

M

2
K+ MK _1
MH MH

KPUTHYECKOEC CKOJbXKECHHUEC - S, =S,

2
S, =0,03] 224, [T} 4| 1)
36,34\ 36,34
oM,
Su Sk
SK SH

3aBucumoctb M=f(S) mo ¢popmyne Knocca: M, =



0,03

0,1

0,12

0,2

0,4

0,5

0,7

0,8

1,0

0,25

0,83

1,0

1,66

3,33

4,1

5,83

6,66

8,33

4,0

1,2

1,0

0,6

0,3

0,24

0,17

0,15

0,12

4,25

2,03

2,0

2,26

3,63

4,34

6,0

6,81

8,45

37,61

78,75

79,94

70,74

44,04

36,83

26,64

23,47

18,92
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3amaya 6
Jlns TpexdazHOro aCHHXPOHHOTO JIBUTATENS C KOPOTKO3aMKHYTHIM POTOPOM

TEXHUYCCKNEC JaHHBIC KOTOPOT'O:

Tun —4A112M4VY3



P, =5,5 Kem

n, =1445 06./mun

I,=44

R, =0,8 Om
Uwp =44B

P, =0,260 Kem

P, =0,670 Kem

-HOMHHAJIbHAs. MOIITHOCTb;
-HOMHUHAJIbHAs YaCcTOTa BPAIlICHHUS;
-HomuHaJabHbIA KIT/I;

-HOMUHAJIbHBINH KOA(PPHUIIMEHT MOIIIHOCTH;

-KpaTHOCTb IyCKOBOI'O TOKA;

-KpaTHOCTb ITYCKOBOI'O MOMCHTA,

-KpaTHOCTb MAKCUMAJIbHOI'O MOMCHTA,

-HOMUHAJIBHOE HAIPSKCHHCE,

~TOK XOJIOCTOTO XO/1a;

-aKTUBHOE COMPOTHUBJICHUE (ha3bl CTATOPA;

-HaIPSHKCHHE KOPOTKOTO 3aMbIKAHUS;
-MOITHOCTh OTEPh XOJIOCTOTO XO/1a;
-MOIIIHOCTh TIOTE€Ph KOPOTKOT'O 3aMBIKAHUS;

-COCIMHCHUC 00OMOTOK CTaTopa-3BC31a.

1. ITocTpouTh KpyroByto [uarpammy.

2. I/ICHOHBB}’H KPpYIroByro auarpamMmy OIpCACIUTb HOMUHAJIIBHBIC BEJIMYHNHBI U

CPaBHUTDH C IMACIIOPTHBIMU JaHHBIMH.

3. Ucnonb3ys KpyroByro AuarpamMmmy ONpe/ieNuTh MojJoKeHue padboueit Touku «Dy»

€CJIX 3a4aHO:
3.1.S=0.4
32. 1,=31,

Pentenue:

I[J'Ifl IMOCTPOCHHUA KPYFOBOﬁ AuarpaMmbl H€O6XOI[I/IMI)I CICAYIOIINC BCIIMUNHBI:

Do Io Pk IKH Ty h
2pao A 2pao A Om Om
84 4 63 80,5 1,68 0,8




260

h =0.098
J3U,I,  1,73-380-4,0

cos @, =

~ P, ~ 5500 ~
J3-U,, -cosg, -1, 1.73-380-0.85-0.855

HOMMHAJIbHBIN TOK: ,,

cosg, =—Px 10 _ 44 9, =63
3Ugpl,; 3-44-115
TOK KOpOTKOI0 3aMbIKaHU- Iy =1, !, =11,5-7=80,5A

H

Ty =£COS¢K :%.0’44=1,68 Om

1H 4

3agaeMcst MacmTaboM Toka- 2,5 A Ha lcm.

KK, =KK5L=141.28

r, .

=6,7 cm

Macmrab MomuoCTH-  m, =mU, -m, =3-220-2,5=1650 Bm/cm

M _g 551930 10 s Hoven
n, 1500

Macmrab MmoMeHTa- m, =9,55-

OHpGI[@HH@M HOMHMWHAJIbHBIC BECJINYHUHBI,
P, =Dc-m, =1650-3,5=5775 Bm P =5500 Bm
P, = Da-m, =1650-4 = 6600 Bm

P, 5775

6600

=0,875 cosp=0,9

n, =n(-S,)=1500-0,97 =1455 06 / mun  S-HOM.=0,03

11,54






