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[IpencraBnensl 3amadd, IIO3BOJIAIONINE CTYACHTaAM  OBIIAJICTh
METOAAMH IIOCTPOCHHS OCHOBHBIX CXeM Tpex(asHBIX 0OMOTOK
BPAIIAIOIINXCS ANEKTPHUCCKUX MAIIUH TIEPEMEHHOTO TOKa M HaWTH
MIPOCTPAHCTBEHHBIE pacripeneieHus CO3/1aBaeMBIX MU
MarHUTOABIDKYIMX CHJI, a TakXke pacCYylTaTb OOMOTOYHEIE
ko3 dunuenter. [lomyyaemble NMPU 3TOM HABBIKA HUCIOJNB3YIOTCS B
JICNbHEHINIEM TPU BBITIOJIHEHUH PACYETHOTO 3aJlaHMsl 110 CHHXPOHHBIM
MalllMHAM W KYPCOBBIX IPOCKTOB IO ACHHXPOHHBIM H CHHXPOHHBIM
MaIlliHAM.

B pasgene 2 pacdeTHOro 3ajaHus MOSCHSIOTCS METOIBI PCIICHHS
3ama4 TEOPUU ACHHXPOHHBIX 3JICKTPOJBUTATENicH, padoTaroImuX B
HOMUHAJIBHBIX 1 HCHOMHHAIBHBIX PEXIMAaX.

JlanHOE pacdeTHOe 3amaHue BHIMONMHAECTCS cTyAaeHTamu MOT u
N3D. 3amanue MO3BOMUT CTYACHTaM IPAKTHYECKH YCBOWTDH Pa3/Ieibl
"CuHXpOHHBIE MalTHBI" U "ACHHXPOHHBIC MAIIHHBI" TEOPETHIESCKOTO
Kypca. [Ipu BBIIOTHEHWHW 3aJaHUS CTYIEHTHI JOJDKHBI ITOJBH30BATHCS
JUTEPaTypOii, YKa3aHHOW B KOHIIE KQXKIOI'0 MYHKTA.

© MOCKOBCKUH YHEPreTHIECKUH HHCTHTYT
(TexHuueckuii yausepcurer), 2007



PACYETHOE 3A0AHMUE

I. OBMOTKU SJIEKTPUYHECKUX MALLUWH NMEPEMEHHOIO TOKA.
3/]C B OBMOTKAX CTATOPA U POTOPA

1.1. HauepTuTh cXxemy-pa3BepTKy Tpex(a3Hoi OOMOTKH AJIsl BapHaHTa
Ne  (tabm. 1).

1.2. TlocTpouTs KpUBYIO HpPOCTpaHCTBEHHOro pacmpenenenus MJIC
00MOTKH 1. 1.1 ITpU CUMMETPUYHON CHCTEME TOKOB B ee (ha3ax.

1.3. Ompenenuth ob6MoTOYHBIE K03pdumumenter 1, 5, 7, 11 u 13
MPOCTPAaHCTBEHHBIX TAPMOHUK JUIs OOMOTKH 11. 1.1.

1.4. Ompenenutp yactotel JJIC, HaBemenueix 1, 5, 7, 11 m 13
MPOCTPAaHCTBEHHBIMH TapMOHHKAaMH IIOJIsI CTaTopa B OOMOTKE poOTOpa IpH
CKOJIBKEHHUSX POTOpPA OTHOCHUTENBHO 1-0¥ rapmonuku, paBHbIX 1; 0 u 0,05,
€CJIM YaCTOTa CHHYCOUJAIbHOTO TOKa ctaropa fi = 50 I,

1.5. Ins Tpexc¢asHoro nBurarens, OOMOTOYHbBIE HaHHBIE KOTOPOTO
npuBeJIeHbl B Ta0n. 2, BapuanT Ne  onpenenutb DJIC, HaBoAUMBIE B OJHOU
(haze 0OMOTKM cTaTOpa V-i rapMOHHUKOM MarHuTHOro moist (s v = 5,7,11).

1.6. Haiitm 3naduenme Z; Omrpkaiimee, K IONydYeHHOMY IO JTaHHBIM
Tab. 1 W mar oOMoTkmM cratopa, mpu kKotopbix OJIC, HaBeneHHas B HeEH
TapMOHHMKOH V = 5 MarHUTHOTO TIOJIs, paBHA HyI0. ONpenennuTh Ha CKOIBKO
NPOLIEHTOB B JAaHHOM Cllyyae yMEHbIIHTCS mepBas rapmonmka JJIC mo
cpaBHeHHo ¢ DJIC 00OMOTKH, UMEIONICH THaMETPAbHBIN mar. PemuTs 3Ty ke
3amayy Ui v ="7.

1.7. AcHHXpOHHBIN IBUTATENh MHUTAETCSA OT ceTh yacToror 50 ', ITpu
HETIOJIBIPKHOM poTope B Kaxk1oi (aze ero ooMoTku HaBoautest DJC Er = 100
B. Uemy pasna DJ/IC, HaBogumas B (aze 0OMOTKH pOTOpa MpH CIEIYIOLINX
94acTOTaX BpalllCHUs POTOPA 71 U YUCHAX MOJIIOCOB ACHHXPOHHOMN MallUHEI 2p:

n 1600 1500 3600 1200 940 1000 600

2p 2 4 2 6 6 8 8

HanpaBnenue BpamieHHs pOTOpa COBMAgacT C  HaMpPaBICHHUEM
BpaICHUS TOJIS.

1.8. Tlo manHbIM Tabm. 2 ompenenuth DJIC, HaBeneHHYI0O B OOMOTKE
poTopa TpH HEHMOIBIKHOM pOTOpE, IMPH MOMHUHAIBFHONW YacTOTE BpAIICHHUS U
MIPU YaCTOTE BpaIlleHHUs, PABHON MOJIOBUHE HOMUHAJIBHOM.

1.9. lnst aeuratens 1. 1.8 onpeaenuTs 4acTOTy BpallleHUs pOTOpa MpH
MOMEHTE Harpy3ku, paBHOM 0,6 OT HOMHHAIHHOTO.




Il. ACUHXPOHHbIE MALLNHBI

Jiis nBuratessi, JaHHBIE KOTOPOTO MPHUBEIICHEI B Ta0I. 2.

2.1. Omnpenenuts aMmrumuTyny mnepBoid rapmonukn MJIC oOMoTkn
CTaTopa B HOMHHAIBHOM PEKUME PabOTEHI.

2.2. Jlns pexuma XOJIOCTOTO XOJa OINPEeNeTuTh HHAYKIUIO Bs B
BO3AYIIHOM 3a30pe. TOK XonocToro xoia HpuHATH paBHBIM 30% OT i,
K03 (OUIMEHT HACBHILEHWA MarHWTHOM uenu ky=1,5, Kkoap¢unment
BO3IyIIHOTO 3a30pa ks=1,2. Pacnpenenenne MHIYKIIUU B BO3JYIIHOM 3a30p€
CUATaTh CHHYCOMJANBbHBIM. [loTepsMum B CTadlM ¥ MEXaHHYECKHIMH
npeHeopeyb.

2.3. a) OnpenenuTh TOK XOJIOCTOTO XO/Aa M COS(Q JIBUTATEIS, cunTas £
= U, k=15 n ks=1,2. Pacpenenenne WHAYKIMH B BO3AYIIHOM 3a30p€
cunycouaansHoe. [ToTepu X0nocToro xo/1a NpUHATE paBHBIM 5% OT Pou.

0) Ilo maHHBIM M. a pacCYUTaTh TOK XOJOCTOrO XOJia JBUrATElNs, y

KOTOPOTO BO3AYIIHBIA 3a30p yBenuueH Ha 50%, a koadduuuent ks ocrancs
MIPEKHUM.

2.4. Ha Bamy aBurarens, poTop KOTOPOrO BpallaeTcss MO YacOBOU
CTpeNKe, YKpEIJIeH AUCK C CEKTOpPaMHU, YHMCIO KOTOPBIX paBHO 2p. Jluck
OCBEIIICH HCOHOBOM JIaMIIOM, NMHTaeMou OT ceTu ¢ yactorod 50 I'm. Jlms
HOMUHAIIFHOTO PEXMMa paOOTHI JABUTATENSI OTPEICITHTH:

a) B KaKyl0 CTOPOHY BpAIlIalOTCSI CEKTOPHI;

0) B TeUCHHME KAKOTO BPEMEHH OJIMH CEKTOP COBEPIINT MOJHBIH 000POT;

B) YaCTOTY BpAIIEHUS CEKTOpa, 00/MHUH;

T) 9acTOTy TOKa poTopa.

2.5. Onpenenuts Psy, M, Pyy N Pyex B HOMUHAJIBHOM PEXUME PabOTEHI.
IIpunsate L' = 0,8 o.e. ¥ NpUBEACHHOE AKTHBHOE COMPOTHBICHHE OOMOTKH
poTopa coriacHoO HoMepaM BapHaHTOB B TaOII. 2.:

BapUAHTHI 1-4 5-8 9-12 13-16 17-28
r' 0,063 0,047 0,053 0,057 0,05

2.6. OnpenenuTh dJIEKTpUYECKHE TIOTEPH B LIETH OOMOTKH poTopa Py B
HOMUHAIIBHOM pexkume. IIpuHaTh nmotepu B cranu craropa Pe = 0,2ZP, rae
YP — cyMMapHble NOTEpH JBHTaTellsl. AKTHBHOE CONpPOTHBIEHHE (a3bl
obmoTtku ctatopa 1 = 0,015 o.e., 1T00aBOYHBIX CONMPOTHBIICHUH B LIS POTOpa
HeT.

2.7. OnpenenuTh BENWINHY JOOABOYHOTO aKTHBHOTO CONPOTHBIICHHUS B
LI POTOPA, IPH KOTOPOM:



a) HAYaJIbHBIA MTyCKOBOW MOMEHT My paBeH MaKCHMAaJIbHOMY MOMEHTY
Mm;

0) wacTtoTa BpameHHWs JBUTATENsI 0NpPH HOMHUHAJIGHOM MOMEHTE
Harpy3KH paBHA IOJOBHHE HOMHHAIBHOM;

B) 4acToTa BpalleHWs poTopa paBHa 1,2 7| IpPH MOMEHTE, PaBHOM
HOMHHAQJIFHOMY B T€HEPAaTOPHOM PEXUME.

ITapameTpbl aCHHXPOHHOW MAIUHBI, 0.€., TPUHATH paBHbIMU: 71 = 0,02;
r'=0,025;x1=0,1;x2'=0,1; z0=x0=3,0; C1 = 1.

2.8. lns peKUMOB aCUHXPOHHOM MAaIllUHBI, MPUBEJEHHBIX B MIL. 2.7
a,0,B, ompeaenuTh TOK ctatopa npu Uy = Uly.

2.9. lng pexxnuma acCHHXPOHHOTO JIBUraTes, MPUBEAEHHOTO B 1. 2.7 0,
onpenenuts K.1.1. CpaBHUTH €ro ¢ K.II.JA. IBUTaTeNsl B HOMHHAJIBHOM PEKUME,
MIPUBEJICHHBIM B Ta0I. 2.

2.10. PaccunTaTh U TOCTPOUTH 3aBUCUMOCTh n=f(M). Ileperpy3o4uHyro
CIOCOOHOCTH IBUTATENSI MPUHATEH paBHOH 2,0.

2.11. TIpu Hanpspxenusix nutanus Uy Oonbiie HoMuHanbHOTO Ha 10% 1
MeEHblIle HOMUHAJIBHOTO Ha 15% paccuurath:

a) KpaTHOCTH MaKcUMainsHOTO M,,/M, u myckoBoro My/My MOMEHTOB,
MyCKoBOTO TOKa /1y

0) MOMEHT, pa3BHBAEcMbIH IBUTATENIEM, U MOTPEOJIIEMBIN U3 CETH TOK
IpY HOMHUHAJIFHOM CKOJBKEHHH, CPABHUB X C HOMUHAJIFHBIMHU U3 Ta0II. 2;

B) CKOJBXXECHHE M NOTPeOJIsieMBbIi M3 CETH TOK NpPU HOMHHAJIBHOM
MOMEHTE Harpy3ku Ha Baixy My.

Hacpimennem MarouTHO# 1ieny npeHedpeyb.

2.12. Tlpu HOMUHAJIBHOM HampsokeHUH Uly OIpeneauTh Te Ke
BEJIMYMHBL, 4TO ¥ B 1. 2.11 a,0,B, ecnu yacToTa f| CETEBOrO HANpPsDKEHUS
Oonpmie HoMuHANBEHOW Ha 10% 1 MeHbIIe HoMuHAIBEHOU Ha 10%.

2.13. OmpenenuTh YacToTy OHEHHMH TOKa CTAaTOpa ACHMHXPOHHOTO
JBUTATENs, y KOTOPOTO TIOJNHBIE CONPOTHBICHUS (a3 OOMOTKH pOTOpa
HEOJMHAKOBBL. CKOJILKCHUE MPUHITH PABHBIM HOMHUHAIILHOMY .

METOONYECKUE YKA3SAHUA
K nyskry 1.1. OgHOCHONHBIE OOMOTKH BBITIONHATH C JUAMETPATHHBIM
oIaroM y =71, JABYXCJIOHHbIE ICTJACBBIC W BOJHOBBIC OOMOTKM — C

5
YKOPOYCHHBIM MIarom y zg‘[ . Benmmuunbr Yy U T ONpeACINTh B KOJNYCCTBC

3yOIOBBIX JIEICHUI U OKPYTJINTH IO OJIVHKAUIIIero [eToro 3HaYeHusI.
CxeMbI-pa3BepTKA OTHOCIOWHBIX W IBYXCIOWHBIX METIEBBIX 0OMOTOK



JIOJDKHBI OBITH HavepueHbI I BceX TpeX (a3 ¢ BhIBOJAMU M 00O3HAYCHUEM
Hagan (Ci, Ca, C3) u xoH10B (C4, Cs, Ce) Pas.

Jlnist BOJHOBBIX JABYXCIIOWHBIX OOMOTOK JOCTATOYHO HAYEPTHTH CXEMY
onHo#t (a3pl, HO HEOOXOJUMO IMOKa3aTh Haydaia, KOHIBI W TOBOPOTHBIC
coenuHeHus: Bcex Tpex (a3. Ila3el Ha Bcex cxemax JOJDKHBI OBITh

MIPOHYMEPOBAaHEI.
[1,c.402-423; 2,c.242-266; 3,c.114-135]

K  noysxry 1.2. TloctpoeHue  KpHUBBIX  MPOCTPAHCTBEHHOTO
pacnpenenenuss MJIC 0oOMOTOK criexyeT BBIIOIHHUTH JUIs JABYX MOMEHTOB
BPEMEHH, COOTBETCTBYIOIIUX ig=lmax 1 i4=0.

[1,c.430-452; 2,¢.301-326]

K  myskry 1.3. Onpenenernne 0oOMOTOYHBIX — Kod(HIIMEHTOB
MPOU3BOIUTCS TIO0 QopMmysiaM, TOTyYeHHHIM Ha OCHOBAHMHM BEKTOPHBIX
JuarpamMMm Juis Beicminx rapmoHuk D/C.

[1,c.385-397; 2,¢.274-300; 3,c.108-113]

K nynkry 1.4. IIpu ompenenenun vactor 3/]C, MHAYKTUPOBAaHHBIX B
0OMOTKE pOTOpa, CJeIyeT Y4YHWThIBaTh, YTO 4YacTOTa BpalleHHs V-Od
rapmoHuky MJIC B v pa3 MeHbIIIE, @ YUCIIO TIOJIIOCOB B V pa3 OOJbIIIe BETUYUH
Juist 1-0M TapMOHHKH.

Bricne npoctpancTBenHble rapmoHukn MJIC ¢ Homepamu v=6k+1,
rae k=1,2,3..., BpalaloTCsl B TOM >K¢ HAMpPaBICHHWH, YTO W l-s1 TrapMOHUKA.
OTHOCHUTENBHO POTOpPA OHHU BPAIIAIOTCSA CO CKOPOCTHIO

ﬂ—n=ﬂ—nl(l—s),

v \%
T7e 11 - CHHXpOHHas yacToTa BpameHus 1-it rapmonuku MJIC; n - gacToTa
BpAIlICHU POTOPA; S - CKOJIBXKEHUE POTOpPA OTHOCUTENBHO |-Ii FapMOHUKHU.
Otcrona caenyert, uro yactotel DJ[C, HaBeICHHBIX 3TUMU TapMOHHKAMHU T0JIS
B 0OMOTKE poTOpa, ONPEAEIAIOTCs 0 popMyJie

Savip = fill=v(1-9)).

Ecimm porop Bpamraercss ObICTpee TpsSIMO BpaIAIONICHcsl TapMOHUKH,
€ro CKOJBKEHHE OTHOCHUTEIHHO Hee Sy OTPHUIATEIhHO, YTO COOTBETCTBYET
TEeHEPaTOPHOMY pEeXHMY Ui 3TOM rapmMoHukd. OTpumartensHOW OymeT u
uacrora 3/IC, HaBeICHHOH €10 B POTOPE, T.K. f2ypp =Sy /] -

Beicie mpoctpancTtBeHHbIe TapMoHUKH MJIC ¢ HOMepamu v=0k-1,
rae k=1,2,3..., BpamaroTcs B HAPaBICHUH, POTUBOIOIOKHOM HAIPABICHUIO
BpatieHus 1-it rapMoHHKU 1 poTopa. OTHOCHTEIBHO POTOPA OHH BPAIAIOTCS



CO CKOPOCTBIO
n n
—1+n=—1+n1(l—s).
v v
Yactoter DJIC, HaBeIEHHBIX STUMH TapMOHHMKAMH TIOJS B OOMOTKE
poTopa, onpeenstoTces o hopmysie
f2vo6 = fill+v(1-5)).
I[Mo oTHOmIEHHIO K OOpATHOBPAIIAIOIIUMCS TapMOHHKAM POTOP
OKa3bIBACTCS B PEKHME AIEKTPOMArHUTHOIO TOPMO3a, JJIsi KOTOPOTro BCeraa

s5v>0u fryee >0.
[1,c.521-529; 2,c.492-495]

K nyskry 1.5. Bnauane cienyer ompenenuTbh aMmIUIUTYIy IepBOH
rapMOHMKHM MarHutHoro mnoroka @1, BO6, mnpenebperas mnaneHueMm
HaNpsDKEHNS Ha TIOJIHOM COTPOTHBJICHWH OOMOTKM cTaropa. llpm 3ToM
YCIIOBHH MOXHO 3aITHCaTh

Uty =444/1w1k061®Pm1 » B-

AMIUIUTYBI BBICIIMX TIapMOHHMK NOTOKa @, MpPUHATb DPaBHBIMHU

Dl )
v

OOMoTOYHBIE KO3 PHUIIUEHTH! PaCCYUTHIBACTCS aHAJIOTWYHO 1. 1.3.
[1,c.395-397; 2,¢.345-350]

K nynkry 1.6. Ilpu BBINONHEHHH 3TOrO MYHKTa 3aJaHUSl YCJIOBHO
CUMTATh, YTO JUISI BCEX BApUAHTOB TaOJ. 1 OOMOTKHM JBYXCIOWHBIC, T.C.
JIOTTYCKAIOT YKOPOUCHHE II1ara.

v-s1 rapMoHuKa moJisi He HaBogut DJIC B 0OMOTKe, ecnu ee miar y

T o
YKOpOUYEeH Ha — , TJI€ T — IIOJIIOCHOE JieTieHne |-if TapMOHUKH 1os. Beipasus ©
v

B KOJINUECTBE 3yOIIOBBIX JCJCHUIA, CIEAYeT MoJ00parh Takoe Leloe 3HaueHHe
y, 9T00BI OOMOTOYHBIA KOA(DPUIMEHT V- TapMOHWUKHA OBUT MHUHHMAIbHBIM,
€CJIH BO3MOKHO - PaBHBIM HYIIIO, a Z] — IEJIBIM YHCIIOM.

[1,c.395-402; 2,c.345-350]

K nynkram 1.7 u 1.8. DJIC B daze oOMoTku potopa Ers, HaBOIUMAS
pu JTII000M CKONbkeHnH, cBsizaHa ¢ DJIC, HaBOAMMOW MPHU HETOABHKHOM
potope E> cooTHOomeHHeM Er=sE».

[1,c.484-488; 2,c.429-495]




K nynkry 1.9. JIns ompeneneHuss 4acTOTBhl BpAIlEHUs pOTOpa MHpu
MOMEHTE Harpy3kd MEHbIE HOMHUHAJIBHOTO paOOuYMii y4yacTOK MEXaHHYECKOU
XapaKTEepPUCTUKY CUUTATh MPSIMON JTHHUEH.

[1,c.509-518; 2,c.518-523]

K nynkry 2.1. AMIIuTyAa TepBOW HPOCTPAHCTBEHHON TapMOHUKH
MJIC TpexdazHoii 0OMOTKH cTaTopa CBs3aHA C JCWCTBYIOIUM 3HAYCHHEM
CHHYCOHIAJIFHOTO TOKa B 0OMOTKE COOTHOIIIEHUEM
[ =1351wkog1/ P, A.
F1 — Bemmanaa MJIC, npuxosiiieics Ha IBa IOJIOca.
[1,c.438-446; 2,c.309-314]

K nynkry 2.2. Ecnr ipeneOpeds moTepsMu B CTaT M MEXaHUIECKIMH,
TOK XOJIOCTOTO XOJa aCHHXPOHHOIO JBHTATeNs OYAET COIepKaTh TONBKO
PCaKTHBHYIO (HAMarHUYHBAIOIIYI0) COCTABIIOIIYFO.

KoadduireHToOM HACHIICHHS HA3bIBACTCS OTHOILICHHE

_h
2 F6 ’
rae Fis — MJIC Bo3ayuIHoro 3azopa.
B cBoto ouepens mpu pasmepHocTsx Fs (A), Bs (B6), 6 (MM) maneHue
MarHMTHOTO MOTEHIMAaJIa Ha JBa BO3IYIIHBIX 3a30pa PaBHO
Fs =1,6Bsksd-10°.
[1,c.41-45;2,c.479-484; 3,c.170-175]

K mynkry 2.3. AKTHBHAS COCTABIIIONIAs TOKA XOJIOCTOTO X0Ja paBHa

L)
)
3U1H¢)
rne Po — nmorepu xonocroro xona, Uiygp — HOMUHaAIBHOE (ha3HOE HANpPsDKEHHE.
Jns ompeneneHusi peakTUBHOM (HaMarHMYMBAIOLIEH) COCTaBIISIOLIECH
TOKa XOJOCTOTO XOJa CHauana CcIeAyeT HaWTH aMIUIUTYJLy MAarHUTHOTO
MOTOKa, KOTOpasi MPU CHUHYCOUJAIBHOM DPACHpPEEeNICHUH IOJs B BO3AYIIHOM
3a30pe paBHA

Iogq =

E
Dy =—L — BG.
4,44 fiwikogl
Muaykius B BO3AYITHOM 3a30pe
)
——ml , To.

- o§T]



Jns mpocTpaHCTBEHHOW CHHYCOMIBI HONS KO3((UIMEHT MOIIOCHOTO
nepekpsITst as=0,64.

Hanee mno dQopmyram 1. 2.2 onpememstores Fs uo F.
HamaruuuuBaroniuii Tok Oyaet

Iop =—2— NN
L35w1kop1
Tox X0J10CTOTO X013 B COS ()
2 .2 104
Ip = +15 =—,
0 0a " op Cos®Q To

[1,c.479-482; 2,c.484-486; 3,c.385-396]

K nynkry 2.4. Ecniu Ha TOpIie Bajla JABHTATENs 3aKpENUTh JHUCK C 2p
YepHbBIMA U 2p OENbIMH CEKTOpaMH M OCBEIIATh €ro HEOHOBOH JaMIIOW,
BKIIIOYCHHOW B CETh, MUTAIOIIYI0 CTaTOp, TO NPU CHHXPOHHOW 4YacToTe
BpalllcHUsT pPOTOpa 3Be3[a CEKTOPOB OYyJeT Ka3aThCsl HEMOJABHXKHON B
npoctpaHcTBe. [Ipu uyacTtoTe BpalieHHs POTOPE MEHbILE CHHXPOHHOW n<ni
3Be3]a CEKTOPOB OYIeT BpallaThCs C pa3HOCTBIO YaCTOT Mi-# TIPOTHB
HAIpaBJIeHHUs] BPAIICHUS POTOPA, a MPU YacTOTE BPAIIEHUS POTOpE OOoJibIie
CUHXPOHHOHM n>n1 3Be3/la CEKTOPOB OyIET BpAIIaThCs C TOW K€ Pa3sHOCTHIO
4YacTOT, HO [0 HANPABJICHHUIO BpAIeHUs] poTopa. HacTtoTa TOKa pOTOpa MOMKET
OBITh OTPEJICIICHA TI0 YHUCITy 000POTOB 3BE3/IbI CEKTOPOB 715 32 | MUH.

Tak Kak OTHOCHTEIbHAs 4YacTOTa BpAICHHUsS POTOpa paBHA Pa3HOCTH
YacTOT BPAIIAIOUIErOCs MOJIsl CTATOPA 11 U POTOpa 71, TO

n —n _nsg

60 60
UactoTa ToKa poTopa
_ Phsp
2 60

K mynkry 2.5. DneKTpoMarHuTHasT MOUIIHOCTh Psy aCHHXPOHHOTO
JIBUTATEJIsI, OTPEIeNICHHAs! [0 CXeMEe 3aMEelICHHsI, paBHa

Py = ml(l'z)Z% , BT.
DNeKTPOMarHUTHBI MOMEHT

P
M= Hu,
o]

raA€ CHUHXpOHHAsA YIJOBas 4YacToTa Bpall€HUA MAarnuTHOTO IIOJId CTaTopa
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oj=0/p=2nf1/p.
OnexTpuyecKue NoTepu B 00MOTKE poTopa Psz PaBHEI

Pyy =m(13)*13 . Br.
Mexanuuecknue noTepu Pyex aCHHXPOHHOTO JIBUTaTelIsl OMpPEAEISIOTCS
KaK
Auex = Pwm — B2 — Py
rae Py — HOMUHAJIbHAsI MOIIHOCTD Ha Bajly JBUTATEIsl.
ba3zoBoe 3HaueHHE COMPOTHUBIECHUS ZLga3 CIEAYET ONPENETUTh 10

HOMHHAJIBHBIM JaHHBIM Ta0. 2 KaK Zoas=Utng/I1ng-
[1,c.501-510; 2,c.518-532; 3,c.411-417]

K nysxry 2.6. Ilpu pacuere P, cieqyeT OmpelneinuTb aKkTUBHYIO
MOIITHOCTH P, MOTpeOIieMyI0o IBUTATEIIEeM U3 CEeTH B PEXMME HOMHHAIBHON
Harpy3KH. 3aTeM, BBIUTSA M3 3TOH MOITHOCTH HOTEPH B CTaNM cTartopa Pci H
JNEKTPUUYECKUE moTepu P, B 0OMOTKE CTaTopa, HaXOAAT AIICKTPOMATHUTHYIO
MOIIHOCTb Poy. DJEKTpUYECKHE MOTEPU POTOPA MPSIMO MPOMOPLHOHAIBHBI

CKOJIBXXCHHUIO § aCHHXPOHHOT'O JIBUTATCIIA U P3M.
[1,c.500-501; 2.¢.502-506]

K nynkry 2.7.
a) JloGaBouHOE CONMPOTHBICHHE, TPUBEICHHOEC K IIEMU CTaTopa,

KOTOpOe cilelyeT BBECTHM B Ieb poTopa Ui TonydeHus Mo=M,;,
ONpEETsICTCS W3 PaBEHCTBA Syp=1, T.6. M3 YCIOBHA MONyYCHHS
MaKCHMaJIbHOTO MOMEHTA IIPHU ITyCKe ABUTATENsl. DTO COMPOTHBICHNUE PABHO

: L ) VI
VIL06:C—1\/F1 + (v +Crxy )" 15

IIpu pacuere cneayet npunsats C1=1.
Jlis onpeneneHus HENPUBEICHHOTO COMPOTUBIIEHUS 706, BBOAUMOTO B
POTOPHYIO LieNb, CIIEAYET BOCIONb30BaThCS yPaBHCHUEM

2 2
U ] 0 my [ Wikogl
o6 ="o6——| == | =ro6——| ————
a0 Ao Jz A0 k
my\ 12 m2 \ W2ko62
3neck my U my — 4ucna a3 COOTBETCTBEHHO CTaTopa W poTopa; wi U wy —
YUCiia BUTKOB OOMOTOK cTaTtopa M poTopa; kosi U kos2 — OOMOTOUHBIC
KO3 (UIIUEHTHI CTaTopa W POTOpa, KOTOPHIE HAXOIATCS 1O OOMOTOYHBIM

JTaHHBIM TaOII. 2.
6) [Ipu ompeneneHn BETUIUHBI T0OABOYHOTO COMPOTHUBIICHUS B IETIH
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poTopa, MPH KOTOPOM HOMHHAIFHOMY MOMEHTY COOTBETCTBYET 4YacTOTa
BpaIllCHUs, paBHAs IIOJIOBHHE CHHXPOHHOW, HEOOXOIMMO 3HATH BCIUYHHY
HOMUHAIILHOTO CKOJIBXKeHHs nBurarens (cM. tadn. 2). CornacHo gopmMynam 1.
3.1 2JIeKTPOMATrHUTHBI MOMEHT PaBEeH

pmy 27
M="—L(15)*=.
Q)] S
ITockonbky TIpM BKIIOYEHWH B IeNMb poTOpa  J00aBOYHOTO

COIIPOTUBJICHUA MOMCHT Ha Bajly ABUTATCIA OCTACTCA IMOCTOAHHBIM, TO
JOJIDKHA OCTaBaTbCA HEU3MEHHOH BelIMUMHA COIMPOTUBJICHUA LECIIU pOTOpa

2 _2¥7n06
Sy s ’
Js s=0,5 nonyuaem
0,5
o6 =72| —— 1
SH

B) Ompenensercs CKOIBKEHHE, COOTBETCTBYIONIEE YaCTOTE BPAIICHUS
potopa, paBHOU 1,2711. 3aTeM HCMOJIB3YIOTCS COOTHOLICHUS, MPUBEACHHBIE B
MpebIIyIIeM TyHKTE.

[1,c.568-570, 577-578; 2,c.525-527, 564-565]

K nyskry 2.8. [lng ompeneneHus TOKOB CTaTopa, COOTBETCTBYIOIIMX
pexuMaM paboOThl ACHHXPOHHOM MAaIMHBI, MPUBEJICHHBIM B mil. 2.7 a,0,B,
HEOOXOIMMO BOCIOJIB30BAThCS MapaMeTpaMu [-00pa3HOil CXeMbI 3aMeIIeHUs,
OTIPEJICNIUTh TOKU (AaKTHBHYIO M PEaKTHBHYIO COCTABJISIONINE) B €€ BETBAX, a
3aTeM MMPOCYMMHUPOBATH UX.

[1,c.497-500; 2,c.512-517; 3,c.418-425]

K myskry 2.9. Hcmonb3ys mapamMeTpsl CXEMBI 3aMEIICHHs, CIeayeT
OTpEJIeNIUTh MOTEPH ACHHXPOHHOrO apuratens npu s=0,5. MexaHnuyeckue
MOTEPY TPUHAITH PABHBIMH

Buex = 0,01Pyy .
IIpu ckonmxernn s=0,5 cTaib poTOopa MepeMarHnInBacTCs ¢ 9aCTOTON
25 I'u, mosTOoMy cienyer yuecTb moTepu Pc; B CTalud poTOpa. OTH MOTEPU
MOJKHO IIPUHSTH PABHBIMU
FPep =0,3F;.
J106aBOYHBIMHU TIOTEPSMH B CTAIH POTOpPA MPH PACUETe K.I.J. CIEAYET

peHeopeyb.
[1,c.500-502; 2,¢.502-506; 3,c.411-417]
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K nysxry 2.10. IlocTpoeHue MeXaHMYECKOH XapaKTepPUCTUKU
ACHHXPOHHOT'O JBHUTaTeNsl CIEAyeT IPOBOAUTh, HCIOIb3Ys YIPOIIEHHYIO
¢opmynny Krnocca. Ilo pgannbpiM Tabna. 2 onpenessioTcs HOMHHAIBHOE
CKOJIb)KEHHUE Sy IBUTaTENsI M €ro HOMHUHAJIBHBIM MOMeHT My. Ilo 3amanHoin
MEepPErpy30YHOH  CIIOCOOHOCTH ABHTATeNs OINpPEAEISIeTCS] MaKCHMAaIbHBINA
MOMEHT M), M KpUTHUECKOE CKOJBXEHUE Sxp, COOTBETCTBYIOLIEE ATOMY
MOMEHTY. 3ajaBasl 3HAU€HHs CKOJbXKEHUS B mpegenax 0<s<syp, MOIydaroT

3HAYEHUSI MOMEHTA ISl YCTOMYMBOM YacTh MEXaHUYECKOM XapaKTePUCTUKH.
[1,.509-518; 2,¢.525-527]

K nynkry 2.11. IIpu onpenenennn KpaTHOCTEH MaKCUMaIbHOTO My/My
U MyCKOBOrO My/My MOMEHTOB CJEAyeT BOCIIOJIB30BATHCS IApAMETPaMHU
CXEMBbl 3aMELICHUS ACHUHXPOHHOW MAIIMHBI B 0.e. U3 M. 2.7, KOTOpbIE
nepeBojATcss B 3HaueHMs B OM. HomuHanbHBI MOMEHT [BUTaTens
OTIPEETAETCS MOJCTAHOBKOW HOMHHAJIBHOTO CKOJIBXKEHHS, MOITyYEHHOTO MO
JIAaHHBIM Ta0JI. 2, B OpMYITy MOMEHTA

2
U2
2
s (71 +’éj +(x1 +x'2)2
s

Toacrasnss B GopMyTy MOMEHTA CKOJIBXKEHHE, PABHOE KPUTHIECKOMY,
KOTOPOE ONpe/essieTcs Mo YIPOLIEHHOH hopmMyJie

r

r12 +(xp + x5 )2

M =

, HMm.

SKp

IMOJIYYHM BBIPAXKCHUC IS MAKCUMAJIBHOI'O MOMCHTA My,

2
Ui

My, = , Hm.

20/ £ + r12+(x1+x'2)2

IoncraBnsit B ¢dopmysny MomeHTa M CKOJNbXEHHE s=1, MOXXHO
MOTYyYUTh BETUYUHY ITyCKOBOTO MOMEHTa Mj;.

ITo cxeme 3aMemIeHNsT HAXOATCS BEIMIMHBI HOMUHAIBHOTO TOKa (TIpH
§=Su) ¥ ITyCKOBOTO TOKa (IIpu s=1).

Kparnoctn maxcumansHoro M,,/My u myckoBoro Mn/My MOMEHTOB
MPOTIOPIIMOHANIEHBI KBaJIpaTy HAIPSDKEHUs MUTAHWS, KPAaTHOCTh ITyCKOBOTO
Toka mpomnopimonansHa U). [lpu BeimomHenun 3amanms m. 2.11 cnemyer
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HOCTPOUTH 3aBUCHMOCTH MOMEHTa M W TOTpeOIsIeMOro M3 CeTH ToKa [
ACHHXPOHHOTO MIBUTAaTeNsl OT CKOJNBXKEHUS s. I 3TOro HyXKHO 3aIaThes
ISTHIO-IIECTBIO 3HAUCHMSAMH § B mpenenax 0<s<syp, ONPENeNUTh M0 CXeMe
3aMeIleHns] TOKK B ee BeTBsIX W nocrpouts rpaduxu M,[1=f(s) npu U;=(0,9;
1,0; 1,1)Uis. 3aTem Haxomarcs s W [, COOTBETCTBYIOIIHE HOMHHAIHLHOMY

MOMEHTY M.
[1,c.509-518; 2,c.525-527]

K myskry 2.12. Ot 4acToThl f| HTAIONIEH CETH 3aBUCHT CHHXPOHHAS
YIJI0Bask 4aCTOTa BpamleHUs] MAarHUTHOTO IOJI (O] M BEIHMYUHBI HHIYKTUBHBIX
CONIPOTUBJICHUH CXeMBbl 3aMelieHus. [1oaToMy ¢ M3MEHEHHEM f| MEHSIoTCS
BEIMYMHBl MAaKCUMAaJIbHOTO MOMEHTa M,;, KPUTUYECKOTO CKOJIBXKEHHS Skp,
MMyCKOBBIX 3HAaYeHUN TOKa [y 1 MOMeHTa M.

Crnemyer Takxe y4ecTh M3MEHEHHE IOTEPh B CTAIM W MEXAHUYECKHX.
Ilotepy B cTasii NpONOpUUMOHAIBHBI KBaapaTy WHAYKUuM. WHAaykuus B
00paTHO MPOTOPIHOHATIBHA YACTOTE TP IIOCTOSTHHOM CETEBOM HANpSKCHUH.
Kpome Toro ¢ 10cTaTOuHON CTETEHBI0 TOYHOCTH MOKHO MPHHATH, YTO ITOTEPH
B CTalM 3aBHCAT OT YACTOTHI IepeMarHMuMBaHMs fi Kak Pe~fi.
MexaHnuueckue MOTEPU JBUTATENS CIEAYEeT CUUTATh MPONOPIHOHATBHBIMU
KBaJpaTy 4YacTOThl BpalIeHHUs POTOPA, KOTOpas MPONOpPLHUOHAIbHA YacTOTe
nuTaroeii cetr. [I09TOMY MEXaHHYECKHE TOTEPH Pyex~/i2.

[Lc.509-518, 594-595; 2,¢.525-527]

K myskry 2.13. Tlpy HEOAWHAKOBBIX COMPOTHBIEHUSX (ha3 0OMOTKH
poTopa TOKM B HUX OyAyT pa3iHdHBIMH. HecHMMETpHYHYIO CHCTEMY TOKOB
poTopa MOXXHO pa3JIOKUTh Ha COCTABIIIONIME TPIMOW | 0OpaTHOU
MIOCJIC/IOBATENILHOCTEH; IPUYEM T€ U IPYTUE UMEIOT YacTOTY

S2=sfi.

Toku mnpsiMOi MOCIIEOBATEIILHOCTH POTOpa B3aMMOJCHUCTBYIOT C
NpAMOBpAIIAIONINMCS  [OJIeM  CTaTopa, Cco3JaBas MOMEHT  IPSMOM
MoCJIe0BaTeNbHOCTH ABHrarens. [loye mpsMoi MOcieToBaTeIbHOCTH TOKOB
poropa HaBoxuT B 00MoTKe ctaTopa DJIC ¢ 4acToToii fi.

Toxku o00OpaTHOH TOCIENOBAaTEIBHOCTH pOTOpPAa  CO3JAIOT  MOJIE,
BpallaroIeecs: OTHOCUTEIBHO POTOPA CO CKOPOCTHIO

60 >

nyp = =sn].

Cam poTop Bpaiaercs B 00paTHOM HAIPABICHUU CO CKOPOCTHIO
n=1-s)n
[To3TOMY CKOPOCTBH BpallleHHss 00pPaTHOrO IMOJsl pOTOPa OTHOCUTEIBHO
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cTaTropa paBHa
np =n—np=~1-2s)n.
DT0 mose HHaynupyeT B 0oMoTke ctatopa DJIC ¢ gyactoToi
. pnyp :
S2c = =(1-25)11.
60
Orta DJIC BBI30BET TOKM B OOMOTKE CTaTOpa, 3aMBIKAIOIIHECs depe3
ceTb. [Ipu pabovmx CKONBKEHUAX, B TOM YHCIC — B HOMHHAJIBFHOM PEXKUME,
YacTOTa ATHX TOKOB MCHBIIIC YACTOTHI CETH, OHH CKIIAJBIBAIOTCS C OCHOBHBIMH
Tokamu (a3 cratopa (IPAMON TOCIEAOBATEILHOCTH), 0O0pa3ys OHEHus.
Yacrora OucHHII TOKa CTaTOpa paBHA
N=S2c=/1-(1=25)/1=25/1.
[1,c.600-602; 2,¢.590-593]
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Tabuuna 1.
HcxomHble faHHbIE OIS TOCTPOCHUS
CXEMBI-Pa3BePTKH Tpex(ha3zHoit 0OMOTKH

Ne | Tunm oOMOTKH 2p q a
1 OpHocnolHas KOHIEHTpUUYECKas 4 2 1

JIBYXIUIOCKOCTHast 0OMOTKa
2 OpHocnolHas KOHIEHTpUUYECKas 6 2 1

JIBYXIUIOCKOCTHast 0OMOTKa
3 OpHocnoWHas KOHIEHTPUUYECKast 4 2 2

JIBYXIUIOCKOCTHast 0OMOTKa
4 OnHOCIIOMHAsI TPEXIUIOCKOCTHAst 0OMOTKA 2 4 1
5 OnHOCIIOMHASI TPEXIUIOCKOCTHAsE 0OMOTKA 2 6 1
6 OpnHocIoliHast enHasi 00OMOTKa 4 2 1
7 OpnHocIoliHast enHasi 0OMOTKa 4 3 1
8 [lerneBas nByxcioiHas 0OMOTKa 2 3 1
9 [lerneBas 1ByXcioiHas 0OMOTKa 2 3 2
10 | TletneBas AByXcioiiHas 0OMOTKa 2 4 1
11 | TletnmeBas AByXcioiiHas 0OMOTKa 2 4 2
12 | IleryeBast AByXcioiiHast 0OMOTKa 2 5 1
13 | IlemseBast AByXcioiiHast 0OMOTKa 2 5 2
14 | TletneBas AByXcCioiiHas 0OMOTKa 4 2 1
15 | IlerseBast AByXcioiHast 0OMOTKa 4 2 2
16 | IlerseBast AByXcioiiHast 0OMOTKa 4 3 1
17 | IlerseBast AByXcioiiHast 0OMOTKa 4 3 2
18 | IlemseBast AByXcioiiHast 0OMOTKa 4 3 4
19 | IlerseBast AByXcioiiHast 0OMOTKa 4 4 1
20 | TTerneBas AByXcioiiHas 0OMOTKa 4 4 2
21 | TletneBas AByXcCioiHast 0OMOTKA 4 4 4
22 | IlersieBast AByXcioiHasi 0OMOTKa 6 2 1
23 | IlersieBast AByXxcioiiHasi o0OMOTKa 6 2 2
24 | IlerneBast aAByXcioiiHas 0OMOTKa 6 3 3
25 | BosnHoBas iByXciiolHas OOMOTKa 2 4 1
26 | BoxHoBas iByXciolHas 0OMOTKa 4 2 1
27 | BoxHoBas nByXcCloiiHas 0OMOTKa 4 2 2
28 | BoxHoBas iByXclolHas 0OMOTKa 6 2 1




Ta6Jmua HOMUMHAJIbHBIX BCJIMYHH, Pa3MCPOB U 00OMOTOYHBIX JaHHBIX
TpeX(ba?)HBIX ACUHXPOHHBIX ,I[BI/IFaTeJ'IeI\/'I C KOHTAaKTHBIMH KOJIbIIaMHU

Taoauma 2

HoMuHanbHbIE BETUUNHbI %21;2111;:: OCHOBHBIE Pa3MepBI OGMOTOYHBIE TaHHBIE CTATOPA OGMOTOYHEIE IaHHBIE (PA3HOrO POTOpa
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S| g = X s = o, - = S| 5l 2| =2 Ee | BElBEd | H| B s Z S| Bl 2|83 =
28 E || E|E|5| |2 E |52/ 8|5l 283205 4|8 & O|El&g 8|28
25 = | 2 | 7|l £ | @ = S| || x| Fa|FFpd 3|0~ & =l 3|57 O|F 4 O
Pr| U Nu |cosQu| nu | U2 | L | D h/h S |Zi di |un/unhon| ar | wi | v | lep1 | 22 axb un | 2 | @ wa | lep2
1 {10]220/380| 85 | 0,82 |1420({160| 40 |180 | 135/138 0,55 |36 [A/Y |1,25| 38/76 | 2 |114| 1-8 |324|48 | 2,1x3,8 6 |1-11] 1 | Y | 48 |341
2 (10| 500 85 | 0,82 |1420|160| 40 |180|135/138 |0,55|36| Y [1,08]50/100 | 2 [150| 1-8 {32448 | 2,1x3,8 6 |1-11] 1 | Y | 48 |341
3 | 13/220/380| 86 | 0,82 |1420|198| 46 |[180|165/168 {0,55|36 |A/Y|1,45] 30/60 | 2 | 90 | 1-8 |354|48 | 2,1x3,8 6 |1-11] 1 | Y | 48 |371
4 113 500 86 | 0,82 |1420[198| 46 |180|168/168 [0,55[36| Y |1,25| 38/76 | 2 |114| 1-8 |354|48 | 2,1x3,8 6 |1-11] 1 | Y | 48 |371
5 17,5(220/380| 84 | 0,82 | 960 |140| 35 [206| 150/153 | 0.4 |54 |A/Y| 1,5 | 36/36 | 2 |162] 1-8 |300|36| 2,1x4,7 (10| 1-6 | 1 |Y | 60 (338
6 17,5 500 84 | 0,82 | 960 |140| 35 [206]150/153| 0.4 (54| Y | 1,3 | 48/48 | 2 |216| 1-8 {300|36| 2,1x4,7 [10|1-6 | 1 |Y | 60 (338
7 [10]220/380| 85 | 0,83 | 960 [100| 36 [206|190/193 | 0.4 |54 (A/Y | 1,2 | 28/56 | 2 |126] 1-8 |340|36| 2,1x4,7 |10|1-6 | 1 | Y | 60 |378
8 10| 500 85 10,83 1960 |100| 36 [206]190/193 | 0.4 (54| Y [1,04| 38/76 | 2 |170| 1-8 {34036 | 2,1x4,7 [10|1-6 | 1 |Y | 60 (378
9 [5,5(220/380| 82 | 0,72 | 710 [115] 32 |206| 150/153 | 0,4 |56 |A/Y| 1,4 | 42/42 | 2 [190| 1-7 |288|36| 2,1x4,7 [10|1-5]| 1 | Y | 60 |311
1015,5| 500 82 10,72 | 710 | 115 32 |206|150/153 | 0,4 |56| Y | 1,2 | 56/56 | 2 |250| 1-7 (288|36| 2,1x4,7 |10 1-5| 1 |Y | 60 |311




Py| U Nu |cos@u| nu | Ua| L | D hL/h S | Zi di ud/unhisn| ar | wi | v | lept | 22 axb un | 2 | a2 wa | lep2
117,5(220/380| 83 | 0,72 | 710 [150| 37,5 {206| 190/193 | 0,4 |56 |A/Y |1,62| 32/32 | 2 |144| 1-7 |328|36| 2,1x4,7 [10|1-5| 1 |Y | 60 [351
1217,51 500 83 10,72 | 710 | 150 37,5 {206 | 190/193 | 0,4 |56 | Y | 1,4 | 42/42 | 2 |190| 1-7 (328|36| 2,1x4,7 |10 1-5| 1 |Y | 60 |351
13|17 (220/380| 88 | 0,83 [1430(226| 51,4 [{214|165/168 | 0,7 |36 |A/Y| 1,3 | 28/84 | 2 | 84 | 1-8 {410|24| 1,81x3,28 |12 |1-6 | 1 | Y | 48 [405
14117 500 88 | 0,83 |1430|226| 51,4 |214|165/168 | 0,7 |36| Y |[1,12] 38/76 | 2 |114| 1-8 {410{24 | 1,81x3,28 |12|1-6 | 1 | Y | 48 |405
15122 1220/380|88,5| 0,83 [1430(228| 52 [214|205/208 | 0,7 |36 ([A/Y| 1,5 | 22/66 | 2 | 66 | 1-8 |450|24 | 1,81x3,28 | 12| 1-6 | 1 | Y | 48 |445
16 22| 500 |88,5| 0,83 [1430(228| 52 [214|205/208| 0,7 (36| Y | 1,3 | 30/90 | 2 | 90 | 1-8 {450|24| 1,81x3,28 | 12| 1-6 | 1 | Y | 48 |445
17|13 {220/380| 87 | 0,83 | 960 188 | 47,8 [245|165/168 | 0,5 |54 |A/Y |1,35| 28/56 | 2 |126] 1-8 |355|36| 2,44x6,4 [10|1-6 | 1 | Y | 60 (382
1813 500 87 10,83 960 |188| 47,8 |245|165/168 | 0,5 |54 | Y |1,16| 38/76 | 2 |170| 1-8 |355|36| 2,44x6,4 |10 1-6 | 1 | Y | 60 |382
19|17 {220/380| 88 | 0,84 | 960 (240 | 48,2 |245|205/208 | 0,5 |54 |A/Y| 1,5 | 22/44 | 2 |100| 1-8 {395|36| 2,44x6,4 [10|1-6 | 1 | Y | 60 (422
20117 500 88 | 0,84 | 960 |240| 48,2 [245]205/208 | 0,5 |54 | Y | 1,3 | 30/60 | 2 |136| 1-8 {395|36| 2,44x6,4 [10|1-6 | 1 | Y | 60 (422
21110(220/380(84,5| 0,72 | 715 | 158 | 46,3 |245|165/168 | 0,5 |56 |[A/Y |1,25| 32/64 | 2 |144| 1-7 |335|36| 2.44x6,4 10| 1-5] 1 | Y | 60 |363
22110 500 |84,5| 0,72 | 715 [158] 46,3 |245|165/168| 0,5 56| Y |1,08| 42/84 | 2 |190| 1-7 {335|36| 2,44x6,4 [10|1-5| 1 | Y | 60 [363
23| 13 {220/380(85,5| 0,72 | 715 [196| 48,5 | 245|245/248 | 0,5 |56 |A/Y| 1,4 | 26/52 | 2 |116| 1-7 |275|36| 2,44x6,4 | 10| 1-5| 1 | Y | 60 [403
24113 500 |85,51 0,72 | 715|196 48,5 |245|245/248 | 0,5 |56| Y | 1,4 | 34/68 | 2 |152| 1-7 |275|36| 2,44x6,4 |10 1-5| 1 | Y | 60 (403
25130 ({220/380| 89 | 0,84 | 960 [125| 150 [285| 190/196 | 0,6 |72 |A/Y|1,35]| 20/60 | 3 [104|1-11|415|81| 2,63x15,6 | 2 (1-15] 1 | Y | 28 |459
26 (30| 500 89 | 0,84 | 960 |125| 150 [285]190/196 | 0,6 | 72| Y |[1,16] 26/78 | 3 |104|1-11|415|81 | 2,63x15,6 | 2 |1-15| 1 | Y | 28 (459
27122 1220/380(87,5| 0,79 | 720 | 95 | 150 |285|190/196 | 0,6 |72 |A/Y| 1,4 | 18/54 | 2 |108| 1-8 [375|84 | 2,63x15,6 | 2 |1-12| 1 | Y | 28 |441
28 122 500 [87,5/0,79 | 720 | 95 | 150 [285]|190/196| 0,6 |72 | Y | 1,2 | 24/72 | 2 (144| 1-8 |375|84 | 2,63x15,6 | 2 [1-12| 1 | Y | 28 |441

[Mpumeuanus: 1. HomuHanpHas 9acToTa TOKa cTatopa AJis Beex nsurateneit /1=50 I'm.
2. 3HaueHUS COSQu, Nu, Ny, U2, [, TpUBECHHBIC B TAOIUIIE, CICAYET pacCMATPUBATh KaK OPHEHTUPOBOYHEIE.
3. KoaddummenT 3anosHeHns makeTa CTalblO JUIsl cTaTopa M poTtopa mpuHATh paBHBIM 0,95. [lakeThl He UMEIOT paauaIbHBIX BEHTHUIISAIIMOHHBIX
KaHaJoB
4. CtaTopHBIE U POTOPHBIE OOMOTKH — JABYXCJIOMHBIC METIIEBHIE.
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COOEPXAHUE

PACUETHORE 3AJTAHUE.........oooiiiieiieieieieie e
I. OBMOTKH DJIEKTPUUYECKNX MAIIINH
NNEPEMEHHOI'O TOKA. 5/1C B OBMOTKAX

CTATOPA MU POTOPA ..o
II. ACMHXPOHHBIE MAIIMHBL.......ccccoviiiiiiiiiiiicns

METOIMUYECKUNE YKABAHUS ......oooooviiieeeeeeeeeeeeeeeeeeeeeee e
JIATEPATYPA ... s
TAOTHITA 1. oooeeeiiiiee e et e et et e e e etaeeeenes
TAGTIHITA 2 ..ottt e e e e et e e e et e e e et e e e e eaaeeeeetaeaeeans

Yuebnoe uzoanue

Baspun Ockap BacunseBuu
Becnanos Bukrop fxosneBuu
H3BexoB Brnangumup MBanosuu

HIupunckuii Cepreit Branumuposud

OBMOTKU 3JIEKTPUYECKUX MAIINH ITEPEMEHHOI'O TOKA
ACHHXPOHHBIE MAIIINHBI

Meroangeckoe mocoone
K pacueTHOMY 3aJIaHUIO
10 TUCUUIUIMHAM:
"OnexTpoMexanuka", "OIEeKTpUIECKHE MAlIUHbI"
JUTS CTYACHTOB, O0YYArOIUXCS IO HATIPABIICHHUSIM
"DNEeKTPOTEXHHUKA, DJIEKTPOMEXaHHKA, IIEKTPOTEXHOJIOTUN",
"DnekTposHepreTuka’

PeﬂaKTOp H31aTe/ibCTBa
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