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BBenenue

3agaHusl M METOJWYECKHE YKa3aHUs Ha BBIIOJHEHHWE KOHTPOJIBHO-KYPCOBOM
paboOTHIOXBATHIBAIOT ~ OCHOBHBIE  paszzaenbl  kKypca  «llepexomnble  mporiecchl
AIEKTPOIHEPTETUUECKUX CUCTEM.

[enbr0 KOHTPOIBHO-KYPCOBOM PaOOTHISIBIACTCS 3aKPEIICHUE 3HAHUHN CTYJEHTOB
0 OCHOBHBIM paszfieiaM Kypca, a Takxke Oojee riayOoKoe H3yuyeHHE METO/IO0B U
IIPUEMOB pacueTa TOKOB KOPOTKOIO 3aMbIKaHMS (KaK CHUMMETPUYHBIX, TaK U IpHU

HapyLIEHUU CUMMETPUU CUCTEMBI).

OO0mue ykazaHus K BbIINOJHEHUIO KOHTPOJIbHO-KYPCOBOH padoThI

JIJist KaXKI0TO CTY/ACHTAa BapUaHTHI 3aJaHUl OMPECISIIOTCS TocieaHed udpoit
JIOTOBOPA W MPHUBEIECHBI BMECTE CO CXEMOM 3JIeKTposHepreTuyeckoi cuctemMsl (93C)

B [IPUJIOKEHUU 1.

Hepez: BBIITOJIHCHUCM BaI[aHI/Iﬁ CTYACHTBI U3YyYar0T TCOpCTH‘IﬁCKI/Iﬁ Martcpual 1o

JUTEPATYPE.
IIpu BbINOJHEHUH 32IaHUH HE00X0AMMO:

CrtpeMutbes kK Hanbosee palluoHATLHOMY MOPSIIKY PEIISHUS 3a/a4.

VYkazarh NpUMEHAEMYIO CUCTEMY €IUHHII.

BekTopHble AuarpaMMbl NOCTPOUTH C YKa3aHUEM BBIOPAHHOTO MaciuTada.

CxeMbl 1 BEKTOpHBIE TUarpaMMbl BeIOJHATE 110 ['OCTy.

Bce pucynku, cxemsl HymepoBaTh corsiacHo ['[OCTa ¢ 00s13aTensHO# CChUIKOM Ha
HUX B TEKCTE paOOTHI.

dopMyIIbl 3aMTMCHIBAIOTCS CHAYaIa B OOIIEM BHJIE, 3aTEM IMOJCTABISIOTCS ITUDPHI
Y 3aIIUCHIBAETCS PE3yJIbTaT BEIYUCICHUMN.

KonTtponbHO-KypcoBasi ~paboTa  JOJDKHA  coAepXkaThb  THUTYJIbHBIM  JIUCT,

OrJIaBJICHHUC, I]_II/I(I)p BapuaHTa 3adaHusl, UCXOJHYIO M PACUCTHYIO CXCMbI, d TaAKXKC:



UCXOJHBIC JaHHBIE, TEKCT MOSICHUTENIBbHOMN 3alMCKU, MPUIOKEHUs (ecau TpeOyercs),
CIIUCOK JIUTEPATYypPHI.

Pemas nocraBneHHbIe 3a1a4u, HE CIIEAYET OTPAaHUYMUBATHCS HAUCAaHUEM (hopmy
Y BBIUKCJICHUSIMH, & CJIEYET KPATKO OOBSCHUTH (PU3NYECKYIO CYTh PACCMaTPUBAEMBIX
IPOLECCOB U MO KAKIOMY IYHKTY 3aJaHHUs IPUBECTH OCHOBHBIEC IOJOXKEHUS U
C/I€JIaTh BBIBOBI.

Cnucok KCronb3yeMbIX UCTOYHUKOB NpuBoauTcs corsiacHo I'OCTa: aBTop, ero

HHUIKAJIbI, HA3BaHHUC, MCCTO U3JaHUs, U31aTCIbCTBO, I'OJ U3JaHU.

3agaHne HA KOHTPOJILHO - KYPCOBYIO pa0doTy 0 AMCUHMILIMHE

«JIEPEXO/JHBIE ITPOLHECCBHI QJIEKTPOOHEPTETHYECKHUX CUCTEM»

1. Paccuumrarh YHPOIIEHHO AJIEKTPOMArHUTHBIM NEPEXOAHBIA MpOLECC B
CUHXPOHHOM reHepaTope 0e3 neMmdepHbIX KOHTYPOB MpU Tpex(ha3HOM KOPOTKOM
3aMbIKAaHUU HA LIMHAX BBICOKOI'O HAIPSKEHMSI OJHOW M3 CTaHIMM cxeMbl. [IpuHATS,
YTO JI0 KOPOTKOTO 3aMbIKaHUs TeHeparop (cTaHmus) padoTal B HOMHUHAJIBHOM
pEXUME.

Onpenenuth yOapHbIH TOK KOPOTKOTO 3aMbIKaHUSI M €ro JIeHCTBYIOIIEe
3HaYCHHE.

[Toctpouts rpaguku H3MEHEHHs JEHUCTBYIOIIETO 3HAYEHUS IEPUOJUYECKOTO
TOKa KOPOTKOTO 3aMbIKaHHMs, HapsDKeHUs Ha muHax reneparopa, DJC E,E', u Toka
BO30ykaeHust B ¢QyHKiuu BpemeHu ot t=0 o t=3T'y ang 3agaHHOrO BapHaHTa.
[TocTpouTh BEKTOPHYIO JuarpamMmy TeHEpaTropa Uil HOMMHAJIBHOIO peXuMma
reHepaTopa Mo JaHHBIM 3aJjaHus Ha KypCOBYIO paloTy.

2. Ilpu KOpOoTKOM 3amblKaHMM B TOouke «K» cxembl ompenenuts TOK B (a3ax u
[IOCTPOUTh BEKTOPHBIE JUarpaMmbl TOKOB M HANpSKEHUM B MECTE KOPOTKOTO
3aMBIKaHUSl U BEKTOPHYIO AMAarpaMMy HamnpssKEHUM B TOUYKE MOJKIIOUYEHHUS! HArpy3KU

2
AJIs1 Ha4aJIbHOT'O MOMCHTAa BPEMCHH U HCCUMMCTPHYIHOT'O KOPOTKOI'O 3aMbIKaHU S K( ).



MeTtoanyeckue ykazaHus K BbInoJHeHU0 KKP

1. CocTaBjieHue CXeMbl 3aMeIIeCHUsA 1JI PAaCY€TOB TOKOB KOPOTKOI'O

3ambIkanus. OnpenesieHue NapaMeTpoB CXeMbl

PacueThIpe:KnMOBIIEKTPOIHEPTETHUECKUXCUCTEM, TOKOBKOPOTKOTO3aMbIKaHUsI( T
K3)B4acTHOCTH,MOKHOITPOBOANTHBUMEHOBAHHBIX ~WJIM  OTHOCHUTEIIbHBIXEIUHHIIAX.
BnepBomMcitydaeconpoTUBICHUSIBRIPAKEHBIBOMAX, TOKH, HATIPSKEHU ST, MOIITHOCTH -
BKuoammepax(kA),kmioBosibTax(kB),MeraBonpramnepax(MBA)cooTBeTcTBeHHO.BO
BTOpPOMCITy4daeriepeurCICHHBICBETMUYNHBIOE3Pa3MEPHBI, UXITOTYaI0TICTICHUEM
BEITNINH B UMEHOBAHHBIX eAMHUIIAX Ha  Oa3ucHBIC. N3uetbipex

BenuuuH: Uy, 15, Z5, S;pruBBIOOPE0a3UCHBIX BEIMUUHIBEMOKHOHA3HAYU THITPOU3BOJIBHO(
MIPEATIONOKUM U 69 S 6 ),aABEAPYTUEBBIYUCIUTHIION3BECTHBIMCOOTHOIIICHHUSIM
. _ _ 2

I.=S./3-U): Z,=U,I(3-1,)=U2/S,.

BeanunHBIBOTHOCUTENBHBIXOA3UCHBIXEIUHUIIAX

1 ©) =1/1;U ©) =U/UgZ ©) =Z/Z;S ©) =5/8;.

B, =P/S,, M T.1.

Hcnoonp3oBanue OTHOCUTEIBHBIX
eMHULIUMEETPAAITPEUMYIIECTB. ECThBO3MOKHOCTHCOMOCTABISITHIIOPS JOKBEIIMUMHUKO

HTPOJUPOBATHIIPABIIBHOCTHBBIUNCIICHUI; (D a3HBIEUMEK Ty (ha3HBICBEIMIYUHBIBOTHOCH
TeIbHBIXEINHUIIAX M CIICHHOCOBIAAI0T, HETHEOOX O TMMOCTUY YU THIBAThBPACUETEKOI (D
(DULTMEHTHI 3, NER
NHornaBennunHbBIIPEACTABISIOTBOTHOCUTEIbHBIXHOMUHAJIbHBIXETUHULIAX . 31EC
b320a3UCHBICBRIONPAIOTHOMUHAIbHBICBETMYMHBI: HOMUHAJIbHASIMOIITHOCTh, TOK, HATIPS
’keHue.Batoncucremee IMHUIT
YaCTONPHUBOAATIIACIIOPTHBICJAHHBIEHATIPUMEDP,TEHEPATOPOB.
Cxemazamenenusaisipacuera T K3cyiecTBEeHHONPOILECXEMbI3aM e ILIEHU A IIAPAC

yetaHopmanbHoropexuma.lIpupacuere TK3BceTsix110 -  220xkBBcxemesamenieHust



OOBIYHO YYUTBIBAOTTOJIBKOUHYKTUBHBIE CONPOTHUBIICHUS (mpenebperaroT
AKTUBHBIMU CONIPOTHUBJICHUSMU AJIIEMEHTOB CXEMBI,
€MKOCTHBIMUIIPOBOAUMOCTAMUI DI, moTepsamMuxonocroroxogatpaichopmMaTopoB).
IIpn  omnpenemeHnn TOKa K3 B HaydajlbHBIW  MOMEHT  BPEMEHH,
reHepaTophI3aMeLIaOTCBEpXIepex01HOM D JJCcBepXIepex0IHBIMCONPOTUBIEHUEM. D

HConpenenstoTnopopmyiie:

P, .
E"= (U, +5—°X"d )’ X, )? =1+ X, -1, -sing

r r
rae: X - cBepXIepexogHoe CONPOTUBIICHUE TeHepaTopa

BOTHOCUTEJIbHBIXEIMHUIIAX;
Py,0y, 1y — akTUBHAS U pEAKTUBHAS MOLUTHOCTHU U TOK, BBIJABAEMBIE
TEHEPATOPOM B JI0ABAPUIHOM PEKUME BOTHOCUTEIbHBIXEUHNLIAX
@— YTrOJIMEXTyTOKOMUHANIPSHKEHUEMB JJOABAPUIHOM PEXKUME;
Ur— HanpsiKeHUe TeHepaTopa BOTHOCUTENIbHBIXETMHHIIAX.
[Tonyyennasinmoatum gopmynam IJIC, BbIpakeHHass BOTHOCUTENbHBIX 0a3UCHBIX

eMHUIAX, IpHOImKeHHOCOBNanaeTc D JICBOTHOCHTEILHBIXHOMUHAILHEIX
enunnnax.Harpyskn 3amermator DJICuconporusnennem £",,,, = 0,85, X", ~=0,35.

OTU3HAYCHUSTTPUBE/ICHBIBOTHOCUTEIIbHBIXHOMUHAIBHBIXETMHULIAX
Harpy3ku.BcxemeszamenieHusclie Ty e Ty YuThIBaThTOJIbKOMOITHBICHAT PY3KH,
pacnonioxeHHbieOnu3kokToukeK3. EcnunarpyskaynanenaorrouknK3Haasenooneerpa
HC(OpMAIU, TOTAKYIOHATPY3KYMOKHOHEYUYNUTHIBATb.

Bcexemezamemenusiispacueto TK3 K03 PUIEHTHI TpaHchopmanuu
YUYUTHIBAIOTHAATAIIEOIPEIEICHUATIAPAMETPOB, BEIOJIHIA TAKHA3BIBAEMOEITPUBEICHUER
€JIMYMHKOCHOBHOMCTYTIEHUHAIIPSKEHUS. BkauecTBEOCHOBHOMYACTOBBIOUPAIOTCTYIIEH
b,IJICHEO0X 0 TUMOOTIPECISI Th TOKH, HANIPSKCHUS ; HATPUMED, CTYTICHB, T IEPACIIONIOKEeHA
toukaK3.

Bnpubnmkennsixpacueraxkodd puimeHTsI TpaHcHOpMaMnyYu THIBAIOTIIOTAKHA3

bIBACMBIMCPCIHCHOMNHAJIbHBIMHAIIPS?KCHUAM, U cp.n.



,KOTOpble3aatoTcscnenuanpHonmkanon:  6,3;10,5;13,8;15,75;18;20;37;115;230;515
kB.BatomcinyuaepacdeTHbie(hOpMYIIBIYTPOIIIAIOTCS.
DopMyIIBLISIONPEICTSHUSICOTPOTUBICHUIBOTHOCUTEIbHBIX0a3UCHBIX €TMHULIAX

pu NPUOIMKEHHOMpPACUETe.

CornpoTuBiieHuUsI B MCXOHBIX TaHHBIX CONMPOTHUBJICHUS MPUBE/ICHBI B:
% Omax OTH.HOM.€ES.
0
B oTHOCHUTENBHBIX . X% .Sﬁ ¥ ¥ S, X o x S,
® " 100% S 6) — (0m) 2 6) — “A(H)
0a3MCHBIX 0 dy Uy p. I
eIMHHLIAX

[MPUMEP.InsaTpexdha3HOrokOpoTKOr03aMbIKaHUSHAITMHAX BBICOKOTOHATIPSIKEHH
ssapToTpanchopmaropaT?2 (puc.1)

COCTABUTHLCXCMY3aMCHICHUANOIIPCACIUTBCCIIAPAMCTPHI.

T1 T2
rq HH ,&/,i_\ EH {H ’“—i}/é/&

RO w3 cn

&/é L

Q>

'l HH HE ’i-\/{i}/&

SHarp

Puc.1



Hcxonnpie naHHbIE:

I'eneparop (I'l u I'2) Pyy=63MBT, cos@1=0.8,

X7 41=0.2030.€.,.X 41=0.30.¢.,J=2,4TM?;

Tpanchopmaropsr (T1) Suy=80MBa; Ukz=12%, K1=242/10.5;

AstotpancopmaTopsl (T2) Sa=100MBa; Uk3g.=11%,Ux3.1=31%, Ux3c.

1=19%;K1=230/121/38.5 B;

JIuans [=161kwM;

Harpyska Pyy=40MBT, cos ¢)=0.9,Um=35kB.

HammnsinuskoronamnpspkenusarpaacpopmatoponT 1
[IOCTYIIaeTMOLIHOCTBOTABYXI€HEPATOPOB,0HUBOM Y TBCXEMYCBEPXIIEPEXOIHBIMUD JIC
MCONPOTUBIIEHUAMU. Bcxemy3amMeneHusABOM Iy THH Ty KTUBHbIE
cornpoTuBieHusicxem3amenienusTpancopmaroposT 1, mununl,a TAKXKe
00OMOTOKBBICOKOTOMHU3KOT OHANIPSKEHUHAaBTOTpaHChopMaTopoBT2 UHarpyska

CBOMMUUHAYKTUBHbIMcONpOoTUBIeHneMUDJIC (puc.2).

E" X"d XH XL anz sz
— {1} X

marp - Emarp
Xprz Xurz @

7 x

Puc.2
[TapameTpsl cXxembl 3aMellleHUs ONpenenuM NpuOIMXKeHHO, ©0e3 yuera
peanbHBIXKOA (D PHUIeHTOB TpaHCHOpPMAIIHK, B OTHOCUTEIBHBIX 0a3UCHBIX €IMHHIIAX
npu OasucHoi MomtHOCcTH Sg=1000 MBA (BbIOMpaeTcamnpon3BobHO). [lpu TouHOM
pacuere popMyIIbl MPUBEACHUS JIaHbI B [2].
CBepxImepexoiH0€ HHIYKTUBHOE COMPOTUBIICHNE T€HEPATOpPa B OTHOCUTEIBHBIX
0a3MCHBIX eIUHUIIAX:

.S, 1000
200,23
g 63/0,8

X"’;(m = X" =2,580.e.



Ceepxniepexonnas J/]C reneparopa:

E" 6 =E" 21+ X" 4 -sing=1+0,203-0,6 = 1,1 20.e.

j105(6]0)
" " . * P*
E// (6) = E// (n) = (UF(H) +Q*—HX”d(H) )2 + (#X”d(H) )2 =
UF(H) UH(H)
= \/(1 + 016 0,203) + (OiS 0,203)* =1,130.e.

NHayKTHBHOE COMPOTUBIIEHUECXEMBI 3amelieHus Tpanchopmaropal’l

. Uc% S,  12% 1000
T1(6) = — = = 1,J0.e.
100% S,, 100% &0

ConpoTuBiennecxembizamenenus oanou BJI

X 16 = Xolg—i =0,4-161-1000/230* =1,220..

H

ConpoTuBieHusCXeMbI3aMellleHus: aBrorpancopmaropal?

Xoraon =050, ¥V, =U,c_y) =0,5(114+31-19) =11,5%

Xgraowy S, _ 11,5% 1000
100% S,, 100% 100

X 8125y = =1,150.e.

Xraon = 05U,y + U,y —U,y ) =0,5(314+19-11)=19,5%

Xyraoy S; 19,5% 1000
100% S, 100% 100

X*HT2(6) = ,950.e.

ConpoTuBiieHHE Harpy3Ku

. R S
X nazp(6) = X nazp(H) S—6 = 0,35 -1000/ 44,4 = 7,880.8.

Hazp

102, =40 +19.4° = 44,4MBA

20e:S,,, = \/ P’

Hazp.
Bropubmwkennompacuete 3 /[C Harpy3Kku

BOTHOCI/ITGJ'IBHBIX68,31/ICHBIXCI[I/IHI/IH3.XCOBl'[a,Z[aeTC9;[CBOTHOCI/ITCJ'IBHBIXHOMI/IHaJIBHBIX

. E*Haep.(ﬁ) = 0,850.6.



2. DKBMBAJIEHTHPOBAHHUE CXEMbI 3aMelleHH s

[Tocne cocTaBiieHUS CXEMbl 3aMEIICHUS W ONPEACICHHUS €€ MapaMeTpOB
MIPOU3BOJIUTCS SKBUBAJICHTHPOBAHKWE CXEMBI, NPUBEJICHHE €€ K MaKCHUMAaJIbHO
npocToMy BHIY. B mnpeoOpa3oBaHMHM CXEMBl HUCHOJB3YHOT H3BECTHBIC TPHEMBI:
OOBCIMHCHUE  IICTIOYKM M3  IOCICAOBATCILHBIX  CONPOTHUBICHHN,  3aMcHA
napajuIeNIbHBIX BETBEH OJHOW SKBHBAJICHTHOW, JKBHUBAJICHTHPOBAHUEC AKTHBHBIX
JBYXIIOJFOCHUKOB, MPeoOpa3oBaHKE 3Be3llbI B TPEYroJbHUK WJIM OOpaTHOE
npeoOpa3zoBanne. Ilocine mpeoOpa3oBaHUs CcXemMa HYacTO MOXKET WMETh BHUJT

MHOT0JIy4eBOM 3Be3/1blI (puc.3):

a & oz = HITH Ex Xy
TIEeMeHTap HBIH
A PH]I
Ev
Puc.3

Koneunslil Bu npeoOpa3oBaHys 3aBUCUT OT LI€JIEH U METO/IOB pacyeTa.

OmnpenenuM napamMeTpeIdKBUBAICHTHON CXEMBI IO PaHEE COCTaBICHHOMY PHC.2.

Ha mepBom »Jrame paccmMaTpUBaeMoOro IpuUMepa pacdyeT CBOJUTCS K
napayuleIbHOMY OOBEIMHEHUIO JIBYXITOJIFOCHUKOB:

OKBUBAJICHTHBIE [TApaMETPhI CXEMBI 3aMELICHUS I€HEPATOPA:

E =XEY /YXY; X,6 =1/2Y;

E.,=112/258+112/2,58)/(1/2,58 +1/2,58) =1,120.e.

X, =1/(1/2,58+1/2,58) =1,290.e.

DOKBUBAJICHTHBIE TApaMETPhI CXEMbI 3aMelIeHHs TpaHChopMaTopoB 7'/

X, =1/ZY; X, =1/(1/1,5+1/1,5) =0,750.e.

DKBUBAJICHTHBIE ITapaMeTphl cxeMbl 3aMmenieHus BJL.

X =1/5Y; X, =1/(1/1,22+1/1,22) = 0,61o.e.

DOKBUBaJICHTHbIEIAPAMETPHICXEMBI 3aMEIICHUs aBTOTpaHc(HopMaTopoB7?2



X, =1/(1/115+1/1,15) = 0,5750..
X, =1/%Y;
X, =1/(1/1,95+1/195) = 0,9750.c.

TakumoOpa3zom, mosrydeHa mpoMeKyTOUHasl CXeMa ¢ IapaMeTpaMH:

1 2 3 4 3 b
1.29 0,75 0,61 0575 0975788

(> HH—(<)

Er=1,11 EFI:ITTI =ﬂ,35
Puc.4

[TapameTpbl ABYXITy4€BOU CXEMBI:
X7 = X1 —i—X2 + X3 =1,29+0,754+0,61=2,650.e.

X8 = X4 + X5 + X6 =0,575+0,975+7,88=9,430.e.

7 8
2.65 8.65
Fr=1.12 ‘ ; Eﬂm—p =55
Puc.5

3. Pacuer cBepXnepexoHOro Toka (Ha4aJbHOe 3HAYEHHE MEPUOTUYECKOM
cocTaBJifI0IIel) npu Tpex(da3HOM K3, yIAPHOI0 TOKA M €ro JeiCTBYIOLIEro

SHAYCHHUHA

3.1. Pacuernbie GopMyJibl AJI51 CBEPXIIEPEXOHOT0 TOKA 1O
NnpeodPa30BAHHONM CXeMe PHC.5 B NIMEHOBAHHBIX eIMHUIIAX:

Ecnu cxema 6p11a mpeoOpa3zoBaHa K MHOTOJTy4€BOi 3Be3/IE:

S
I =E /X, 0e;1 =21 oe 1;/(“) =1/ 0 kA
B ﬁUCp.H.

EcnucxemaObuianpeodbpa3oBaHakdIEMEHTAPHOMYBUTY :

10



I'=E /X, oe Il . =1 L)

k(ne.) \/chp.H.

Beimonaum pacdyeT CBEPXICPEXOJHOI0 TOKa II0 pI/ICS B OTHOCHTCIIBHBIX

0a3UCHBIX EIUHUIIAX:
CBepxIepexoJHblil TOK OT F'eéHepaTopa
I =E./X,=112/2,65=0,420..
CBepxnepexoaHblii TOK OT Harpy3KH

1!, =E,, | X, =085/9,43=0,l0e.

Hazp.

Tok B Touke K3

Iy =1} +1,, =042+0,1=0,52 oe.

Hazp.
Tok B Touke K3 B UMEHOBAHHBIX €IUHULIAX

1000
I} ey ="y Ligy = 0,52—=———=131xA.

V3230

3.2. Pacuer y1apHOro TOKa M €ro JAeicTBYIOIIEro 3HAYeHN .

B ymapHoMm TOke mpuOIMKEHHO yUWUTHIBAIOTCS alepUOAMYECKas COCTABIIAIOIIAS
Toka crtatopa K3 u BeIHyKIeHHas cocraBisiromas. s pacuera yJapHOro TOKa
ClelyeT  JIONMOJIHUTEJIbHO  COCTaBUTh CXEMY  3aMEIIEHHUS C  aKTUBHBIMHU
CONPOTHUBJIEHUSIMU U ONpeeuTh ee napamerpsl. D/IC B 3TOi cXxeMme He yKa3bIBaloT,
yka3biBatOT y3ibl nojkmouenuss DJC. Ilpu OTCYyTCTBUM TOYHBIX CBeAEHUN 00
AKTUBHBIX COMPOTUBIICHUSX MOKHO IOJb30BATHCS MPUOIMKEHHBIMU JaHHBIMU [2, C

137, Tabi. 6-2].

CxeMyCaKkTUBHBIMHCOIIPOTUBICHUSIMUIIPEOOPA3YIOT K AJIEMEHTAPHOMY BULY:
o—g—/
K

AHaHOFI/I‘IHOHp606p3.3y}OTCXCMy0 WHAYKTHUBHBIMHU COIIPOTUBJIICHUAMMU:

11



Ey X3
@—D—/K

OnpenensaroT DKBUBAJICHTHYIO ITIOCTOSIHHYIO BPEMEHU 3aTyXaHMs

HOCHCI[OB&TGHBHOCTB pacucra:

arepuoIMYECKON COCTaBIISIIONIECH ToKa cTaTopa mpu K3:
T =X, /(o).
20e:w=314(1/c).
OnpenenstoTy1apHbIHK0d P OUITUEHT:
_ -0,01/Ta
k,=1+e :
Y TapHBIUTOK:

i, =2k 1.

JlelicTByIOIIEE 3HAYCHHUE YAAPHOTO TOKA!

1 2
1, =1/ J1+2(k, - 1)

IIpumep:
OnpenenrM yIapHbIA TOK U €r0 I€UCTBYIOIIEE 3HAUCHHE.

I[OHOHHI/ITCJ'IBHOCOCTaBI/IMCXCMYBaMCHICHI/ISICaKTI/IBHBIMI/ICOHpOTI/IBHeHI/IHMI/I.

rr rr r. st 2 FruHr2
— {1 Y garp
rsr2 Iar2 —L
— {1
7k ®
Puc.6

IlapameTpbl cXeMbl 3aMelleHHS.
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AKTI/IBHI)IG COHpOTI/IBJIeHI/ISI B BBICOKOBOJIBTHBIX CCTAX 06bI‘-IHO MCHBIIIC
HMHAYKTUBHBIX. I[JI}I OIpCACIICHUA AKTHUBHBIX COHpOTI/IBJIeHI/Iﬁ
MO>KHOBOCTIOJIb30BaThCIPEKOMEHY EMbIMUTIPUOTIKEHHBIMU3HAUCHUAMU[ 2,C
137,1abm. 6-2].

OnpenensieM:

,,*m) =X'r/60=258/60=0,043 oe

¥ vap ) = X naep0) 1 2,5=7,88/2,5=3,132 o.e.
e =X 16 /3,6=1,22/3,64=0,35 oe.
rriey =X e /27=15/27=0,055 oe.

AHAJIOTMYHO: ¥ 8725 = 0,0130.e.;7 uras) = 0,028 o.e.

[IpeobpazoBaHrEeCXeMbI3aMEIICHUS.
DKBUBAJICHTHOECONPOTUBJIEHUECIEBAOTTOUKNK 3.

= 24 [ 24, 12=0,21650..
DKBUBAJICHTHOECONPOTUBIIECHUECTTPABAOTTOUKNK3.
7o = Popat Pory) /24 1,0, = 315250,

CYMMapHOCaKTI/IBHOCCOHpOTI/IBJICHH63H€MCHTapHOﬁCXCMLI.

rs=1r7,/(r, +r,)=02165-3,1525/(0,2165 + 3,1525) = 0,2030.e.

CyMMapHOEHMHAYKTUBHOECOIIPOTUBIICHUEAIEMEHTAPHON CXEMBI:
X, =X, X (X, +X,)=2,65-9,43/(2,65+9,43) =2,070.e.
Pacuerynapnororoka.

T,=2,07/(314-0,203)=0,032¢; k, =1+ """ =1,73,
i, = 1,31-1,73-+/2 =3,2x4.

JlelicTByOIIE€3HAYCHUEY AAPHOTOTOKA.

2
1, =131J1+2(1,73-1)> =1,89%A.

bonee To4HO ymapHbII TOK MOXXHO OMNPENEIUTh, CYMMHUPOBAB YyJapHbIE€ TOKU

cieBa U crpaa oT Touku K3.
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4. IlocTpoenue rpapukoB U3MeHEHHS IeHCTBYIOLIEr0 3HAYEHNS
NMEePHOAMYECKOM COCTABJAIONICH TOKA KOPOTKOI0 3aMbIKAHHUS TeHepaTopa,
HaNPSZKeHUs] HAa IIMHAX IeHepaTopa, 3.4.¢., £, u E’,, a TakiKe TOKa BO30Yy:KIeHUs
reHeparopa B pyHKIUM BpeMeHHU (FreHepaTop HesiIBHOMOJIIOCHbIN)

OmnpenenseM napaMeTpbl UCXOJHOTO PEXUMa B KaueCTBE KOTOPOro BBHIOMpaeM

HOMMHAJIBHBIN PEXKUM F€HEPATOPA.

Torna:

U,=U, N

Hom 9 UO(H) = 1 4 10 = IFII()M 9 IO(H) = 19
PO = SO COS(¢O) = SIIUM COS(¢H(L\1) 5 E;;H) = ICOS((DHOM) >

QO = SO Sin(("o) = SIIUM Sin((Duo.w) 5 Q;(H) = ]'Sin((pmm) b

0(H) = oo T Aaany | T T Raan |
0(H) 0(H)

\ 2 ) 2
@) P
T . 0(H) o 0(H) ot
E oy = E'oiy = || Yoy T X'aany | T 775 X am
0(H) 0(H)

HCpI/IO,Z[I/I‘{CCKaSI clararomas TOKa CTatopa B HAYaJIbHBIA MOMEHT KOPOTKOI'O

3aMbIKaHUS B 0a3MCHBIX CINHUIIAX:

1 =eq=0=Eq0 e X' pn=X',+X_=X",+X
It=0 X'dz X'dz, dz d 6H d P

[lepuoauueckas ciararomniasi TOka cTaTopa Mpu =oo:

— _ 9%
Ir, =1, _garﬂe X=X, +X,,

Ecnu net popcupoBku Bo30YyKIEHUS, TO

quo - EqO .

[Tpu popcupoBke BO3OYkaCHUS

E, =k E,,

14



qOO

rae k= — KpaTHOCTh ()OPCUPOBKH.

q0
3aKOH M3MEHEHHUs MEPUOJANYECKOM COCTABJISIONICH TOKAa CTaTopa TeHepaTopa

IIpU KOPOTKOM 3aMbIKaHHH 3a TpaHchopmaropom [2]:

—t
I,()=1+('-1)e ",
rae 7T',— MOCTOSIHHAs BPEMEHH OOMOTKH poTopa (0OMOTKHM BO30YXKACHMS) MpU
3aMKHYTOM CTaTOpe:
T',=T, );—'dz ,
dx
1,,— ToOCTOSIHHasT BPEMEHH OOMOTKH poTopa (OOMOTKH BO30OYXKICHHS) TIPH

Pa30MKHYTOM CTaTOpeE:

L

__ "“pomopa
Lpo=—""".

rpomopa
O..C. u HampspkeHus Ha ocHOBaHMHM 3akoHa Oma u 2-oro 3akona Kupxroga

OIIPCACIIAIOTCA CICAYIOIINUM 06pa30M:
Ur= ]r(t)me >
E =I.)X+X,,),
E =I.(0)(X,+X,,),
i (1) =kE (1),
rac k— KOB(b(pI/IHI/IeHT MMPpONOPLHHUOHAIBHOCTH, ITPHW HC YUCTC HACBIIICHUS JKEJIC3a

reHeparopa k= const.

3akoH n3MeHeHus E, (t) npu GOpCcUpoBKe BO30YKAeHH MMeeT BU (1pu 7, =0 ):

a) B CJlydae 3aMKHYTOTO CTaTOpa reHeparopa

—t

T
Eq(t):quo+(EqO_quo)e °

0) B ciiydae pa30MKHYTOT'O CTaTopa reHepaTopa

15



—t
T

Eq (t) = quo + (EqO _quo)e a0 )

rne £, = k~EqO.

3aK0OH U3MEHEHUS TOKa B036y}K,IIeHI/I$I l'fI/I BCCX APYIUX HUCCICAYCMbLIX BCIIMYNH

(Un1r,Ep,E’p) B IpoLiecce raiieHus 1o poTopa reHepaTopa 3aliCbIBaeTCs B BULIE:
-t

zf(t) =ige "

1
rne T, :T'd1 e IIOCTOSIHHAsA BPEMCHM TalllCHUS OIS IIPU 3aMKHYTOM
+

crarope,

1
ww = Tyo——— TIOCTOSIHHas BPEMEHU TalllCHUS TOJSA INPU PA3OMKHYTOM
1+ K

crarope,

K:@=3+5
I’f

9

i~TOK BO30Y K/IEHHsI B MOMEHT Hayaja ralleHus MOJIs.

Crnenyer OTMETHUTh, YTO CKOPOCTh MPOTEKAHUS 3JIEKTPOMATHUTHBIX MPOLIECCOB B
pOTOpe reHepaTropa Ha MOPSJOK MEHbIIE CKOPOCTU MPOTEKAHMS 3IEKTPOMATHUTHBIX
mpoleccoB B crarope. [[ns naHHOW 3aJayd 3TO MO3BOJIIET CUMUTATh MPOLECCH B
cratope Oe3bIHEpUMOHHBIMU. OTClOJa CIEIyeT, YTO MPU KOMMYTAlUsAX B ILEMsAX
ctatopa (KOpOTKoe 3aMbIKaHue, oTkiItoueHue, AIIB) umeror Mecto ckaukooOpa3HbIe

U3MEHEHHUSI BCEX BEIIMYUH KPOME IEPEXOIAHOM 3.1.C. IO MPOJOJBHON ocu (E',), Tak

KaKk OHa [PONOPLMOHAIbHA PE3YJbTUPYIOUIEMY MOTOKOCLEIUIEHHI0 OOMOTKH
BO30YKIEHMSI, KOTOPOE CKAaUKOM HE U3MEHSETCSI.

[Tpu koMMyTanuax B 1enu poropa (PopcupoBKa, ralieHue Mojs) BCe BEIUUUHBI
U3MEHSIOTCS 0€3 CKauKOB.

Eme onna mnonesHas 3axkoHoMepHOCTh. Ha mo00oM BpeMeHHOM yuacTke
IIEPEXOIHOTO MpoLEecca apaMeTphl Hadyajla MPoLecca OMPENESIOTCS 110 IEPEXOAHON

5.4.c. (E')), a YCTaHOBMBHUIMICA DPEXKHM JJid (=00 IO TOKY BO30YXIEHHS U

IPONOPLIMOHAILHOMK eMy 3.1.C.(E, ).
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5. Pacuer cBepxmepexoaHOro ToKa Npu HECUMMETPUYHOM K3

[TpunsTerycnoBHbic0003HaUCHUS: (1) - omnodaznoeK3;(1,1) -
nByxdaznoeK3nazemiio;(2) - neyxdaznoeK3.

[IpakTyecKkrepacyeThIHECUMMETPUYHBIXPEKUMOBIIPUOTHOKPATHONIIONIEPEYHOM
HECUMMETPUHUOOBIYHOBBIOTHAIOTCIIPUMEHEHUEMMETOIACUMMETPUYHBIXCOCTABIISIOLIL
ux [2].

IHopsinok pacuera.

PacueTHaumHAIOTCCOCTaBICHUATPEXCXEM3AMEIICHHS . TIPSIMOM,00paTHOHUHYIEBO
HUI10CJIe [OBAaTEILHOCTEH.

Cxemynpamounocieo0o8amenbHOCMUCOCTABIIOTTAKKE, KAKIIIpaCUETaTOKATPEX
(daznoroK3.HarpyskuzamemarotconpotusieHUIMuU0,3 5u 2J1C

,paBHI)IMI/IO,85BOTHOCI/ITeJILHBIXHOMI/IHaJ'IBHBIXGIII/IHI/IHaX.HaHp}I)KeHI/IGEBTO‘IKCK3B9TOM

CIIy4yaeHeHOJIb,KaknputpexdaznomK3, al,, -

HaIPsKEHUENTPSAMOMIIOCTIEJOBATEIBHOCTH.
CxemaobpamHounocie0o8ameibHOCmu

OTJINYACTCAOTCXEMBITIPSIMONCOPOTUBICHUIMUTEHEPATOPOB( X,
),atakxkeorcyrctBueMIJIC(D1C

3aKOpOYCHBL,paBHBIHYIH0). Harpy3knzameniarorconpotuBaeHuAMu(0,3 SBOTHOCUTEIBH
BIXHOMUHAJIbHBIXeTUHUIIAX. Brouke K3npunokeHOHANpsHKEHNE
ob6paTHoinocnenosarensHoctu U, 5.

Cxemanynegounocie0o8amenrbHOCMUCylleCTBEHHOOTINYAETCSIOTCXEMBITPSIMOM.
EecTtpykTypaonpeaensercsacnoco0oMcoeTMHEHUIOOMOTOKTPaHC(OPMATOPOBH

pexxknumMoM3azeMiieHusInXHenTpanei,BaroiicxeMeHeTIIC. BroukeK3npunoxxeHoHamnps

YKEHHUEHYJICBOUIOCIIEI0OBATEILHOCTH Us.

CocTaBieHHbIECXEMbI YIKBUBAJICHTUPYIOT, TPEOOPa3yIOTKIIIEMEHTAPHOMY BHULY.
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TIPSMAST oGpaTHas HYTIeBasd
OLHF‘,I[OBRIF‘UI:-HOLIL OLHP‘,ILOBRIF‘U_BHOLIL OLHF‘,I[OBRIPHBHOLIB

Utn

— II{AI Imz

Jlis ompeneneHus TOKa B MOBPEXACHHON (aze [,, HEOOXOAMMO ONpPEEIUThH

BEJIUYUHBI AX™ U m™

HononautensHoe compotuieHne AX (n)BBI‘-II/ICJ'I}HOT msikaxkaorosuaaK3mno
dbopmynam:

Xso X . AY® = x

AXY = Xg,+ X
x2 > X2
X5y + X5

o) AX(M) —
0>

Tox mnpsmoii mocieaoBaTeNbHOCTUIA3aAaHHOTOBIAa K3 B OTHOCHUTEIBHBIX

CcANHUIax.

l(n);cAl — =

r7ie n— yCI0BHOE 0003HAYCHHE BH/IA 3aMbIKAHUSI.
OcTaJIbHBICCHMMETPUYHBIE COCTABJISIONIHE JUTSKaX 10roBu1aK 3.
Onnodaznoe 3ampikanne (n=1)

Lo =1Lyo =1Ly

Uin =i X + Xs) s Uiy =-JX sy Ly Uyo == jX 5oL -

JByxdaznoe Ha 3emmto (n=1,1)

_ -JX 50l 14 _ 'XzolkAl. [ = -J X L _ -Xso L
Ly =, = N S
](X22+X20) X5y + Xy J(Xs, +Xo) Xy + Xy
_X22X20£M1

u,=U,,=U,= .
Y = L2 = Hko J(Xy, + Xyy)

JIByxdazHoe (n=2)
Loy =Ly Upyy =Uppn = jX 5oLy

Tok noBpexaenHoii ¢azbl B mecte K3:

18



(ny _ . (n)y(n),
LY =m"1;

- X525 .
(Xyy + Xy)”

coe:m =3, m® = ﬁ; m™ =43

s npuMepa OIIpEEIUM TOKIIOBPEXACHHON
(a3pIMCUMMETPUYHBIECOCTABIIAIOIUEHANPsKEeHUH puaByXpazHoMK3BToukeK.

Cxema 3aMemnieHusi MpPsSMON  MOCIEAOBATEIBHOCTH MO  KOH(PUTypauuu
IIOJIHOCTBIOCOBIIAJAETCOCXEMOM3aMeIeHUs I pacueTaTokarpexdpaznoroK3(cyuerom
Harpy3oK)UINpuBeeHas 1.1 (puc.2).

Cxema 3aMeLICHUS oOpaTHOM HOCJIEA0BATEIbHOCTH
HecoaepkuTI/IC,reHepaTophi3aMeIiatoTCACONPOTUBICHUEMOOPATHONIIOCIIEIOBATENb
HOCTH X,
,CTPYKTYPAaCXEMBITMOJIHOCTHIONOBTOPAETCXEMYIPAMONTIOCef0BaTeIbHOCTH. COMpoTH
BJIEHME reHepaTopa X, BOTHOCUTEIbHBIX0a3UCHBIXEANHNLIAX:

v Kw S _248 1000 _
*@100% S(1) 100 63/0,8

15 oe.

Cxema 3aMEILEeHUS HYJIEBOU
nocinenosarenbHOCTU. (I IpupacuererokanByxpaznoroK3cxeMyHecoCTaBIsIOT, TaK KakK
TOKHU HYJIEBOM MOCIIEA0BATEIHHOCTH paBHBI HYJTIO; OHa
31ECHIPUBOIUTCIISIO0HOCTH ). CocTaBstoTcxeMyoTToukuK 3mo3aganHoiicxemense

kTpudeckoiiceTu(puc. 1);ycioBHONPUHUMAIOT,4TOBTOUKeK3npunokeHoHapsxKeHE
U ., .-TokuHyIeBOMIOCIEN0BATENLHOCTH,PACTEKASCHOTTOUKHK 3, OoynyT

U PKYJTUPOBATHIIO3a3eMICHHBIMHEHTpaNIIMOOOpyA0BaHusa. BnpumepeecTb3azeMieHH

bIeHEeNTpanucnpaBanciaeBaoTTouknK3,BuacxeMbIpuBeeHHApUC. 7.
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XTi X 10 Xerz Yerz |
| P: . 11
X X 10 Xpra | X T2
| @ — ] |
UKD X HT2 X HT2
Puc.7.
Comnporusnenusianii X ;o X ;50 X ;30 BCoOTBETCTBHMCpEKOMEHAAIUAMHI[ 2, C.
301]B03bMeMO0IIBIIIECOTIPOTHUBICHUS IIPSIMOUIIOCIIEIOBATENIBHOCTH, — HAIPUMED,

BJIBapasa.
[IpeoOpazoBanue cxeMbl MPSIMOU MOCIEIOBATEILHOCTH:
KaneMeHnTapHOMYBHIYCXEMATPUBOAUTCIIKBUBAIICHTUPOBAHUEM UCTOUYHUKOB.

1 1

112 S 085 oo
E, = . > 2821056 0. Xy =————=2.031 o
+ - P
2,65 9,43 2,65 9,43

[IpeoOpazoBanue cxeMbl 0OpaTHON MOCIIEI0BATEILHOCTH:

OKBUBAJICHTHOECONPOTUBJIEHUE T€HEPATOPOB, JIUHUI U TpaHC(HOPMATOPOB
X, =1/(/3,15+1/3,15) =1,5750.e. X,; =(1,575+0,75+0,61)//9.43 =2,190.e.

Benuunna Toka nmpsiMoii mocienoBaTensHOCTH AByxda3zHoro K3.

E, 1056
Xe + X5, 2,0314+2,19

1% = 0,250.e.

CuMMeTpuyHBIE COCTaBIISIONIHE P ABYX(Daznom K3.
I,=-025.¢e; U, =U,, =x,1¢) =219-0,25=0,5480..
Tox noBpexnenHou aszel B Mecte K3.

1P =m?I,, =+/3-0,25=0,4350..

BI/IMeHOBaHHBIXGIII/IHI/IHaX.

1000

J3-230

I =150 -1, =0,435 —1,093kA.
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CpaBHUMIIONY4YEHHOE3HAUEHNECOCBEPXIIEPEXOTHBIMTOKOMTpexpazHorokK3

(I=131kd) IV <1} .

6. IlocTpoeHne BEKTOPHOI 1MarpaMMbl HANIPSI2KEHMI B TOYKe K3 U Ha

IIHHAX BBICOKOI0 HanpsizkeHust Tpancgopmaroposn T1

BunsekropHoiiaguarpammbiBTouKkeK3npuseieHs
[2,rnaBal4].JluarpaMMacTpOUTCICY4ETOM Y KEHANJEHHBIXBII. 5
CUMMETPHUYHBIXCOCTABIISIOIIUX.

BunnnarpaMMbIHaIIMHAX BEICOKOTOHATIPSDKCHUSI TPAHC(POPMATOB
T1HEeCKONbKOOTIMYEH: BBIPAXKEHHbIE B OTHOCUTEIBHBIX Oa3UCHBIX EAMHUIAX
BCXEMEMPSIMOMUIIOCIEA0BATEILHOCTUHANPSKCHUSYBEINYMBAIOTCSIHABEIMYMHYTIA/ICHU
AHATPSKEHUAOTTOKAIIPSIMOMITIOCIEIOBATENIBHOCTUB CONIPOTHUBJIEHUU
JTUHUUL;BCXeMeoOpaTHOMIOCIIEI0BATEIbHOCTUHATIPSHKEHUE
YMEHBIAETCAHABSIININHYTAICHISTHATIPSDKCHUSIOTTOKA00paTHONITOCIIE I0BATETLHOCTH
B SKBUBAJICHTHOMIMHUUL ;BCXEME
HYJIEBOUIIOCIEA0BATEIbHOCTUHANPS)KECHUSTYMEHbIIIAI0TCAHABETNYMHYTIAICHUSTHATIPS
KEHUSIOTTOKaHyJIeBOMIOCIefoBaTebHOCTUBIMHUKML — (cM.[2,14.2]). HamnpaBnenue
BEKTOPOB HANpPSOKEHUN MPsIMOM, 00OpaTHOM, HyJIEBOW MOCIIEA0BATEILHOCTENH OCTACTCs
TaKUM K€, Kak B Touke K3.

Onpenenum
CUMMETPUYHBIECOCTABISIONTMECHAIIPS KEHUTHATITTHAXBBICOKOTOHANIPSHKEHUATPAHC(HOP
mMartopos 771.

OnpenenuM najicHUE HaNPSHKEHUSI HA DKBUBAJICHTHOM CONPOTHUBJICHUU JIMHUM L
B CXE€ME MPAMOM MOCIeI0BaTENBLHOCTH (CXEMa Ta ke, YTO Ha puc.2 1.1, HO B TOUKE K3

NPUIOKEHO ocTaTouHoe HanpsbkeHue Ugy;).
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ITosKBHMBaJICHTHOMYCOINPOTUBIICHUIO/ (CXeMa Ta K€, 4TO Ha puc.5 m.2, HO B

TOYKC K3 IIPHUIIOKCHO OCTaTO4YHOC HaIPsAKCHUC

TOKMOieicTBHeMpasHocTuHanpsukenui £, - U, :

B Uy L12-0548 (0

X, 2,65

]Fl

Ha,ZlCHI/ICHaHpH}KGHI/I}IHaCOHpOTI/IBHeHI/II/IX3 :
AU, =X,I,, =0,61-0,245=0,146 o..
HaHpH)I(eHHer}IMOfIHOCJIGI[OBaTeJ'H:-HOCTI/IHaHII/IHaXBBICOKOFO
HanpspkeHusTpancpopmaropaTl:
Upgp =Uy +AU,, =0,548+0,146 = 0,6940.c.
win Uy, =0,694-230/4/3 =92,3xB.

Ol'[peI[CJII/IM BCIIMYNRHY nmaacHusA HaIIPAKCHUA Ha

COIIPOTHUBJICHUHU JINMHUHU L B cxeme 06paTHOﬁ IIOCJIICAOBATCIIbHOCTH.

Ug4;)IpOTEKAET

O9KBHBAJICHTHOM

Cyueromtoro, uro DJIC B 3TOii cxeme paBHbI HYJIIO, & TEHEPATOPhI 3aMEIAI0TCS

CONPOTUBIICHUAMHU X2, TOK 110 S3KBUBAJICHTHOMY COIIPOTHUBIICHUIO 7:
I.,=U,,/X,=0,548/2,945=0,1860.e.
[TaneHneHanpsKeHUIHACOPOTUBIEHUNX3:

AU, = X,I,,=0,61-0,186=0,111o.c.

HaHpH}KCHI/ICO6paTHOﬁHOCJ'IC,Z[OBaTGJ'II)HOCTI/IHaIIII/IHaXBBICOKOFOHaHp}I)KeHI/ISITpa

HcopmaropaTl:
Uy =U,,,—AU, =0,548—-0,111=0,4370.e.
win: Uy, = 0,437-230/4/3 = 58, 1kB.

HOG)TI/IMI[aHHBIMCTPOI/ITCH BCKTOpHa}I,HI/IanaMMaHaHpﬂ}KCHI/Iﬁ.
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1

Cnmcoxk sureparypsl

. IIEKTPOTEXHUYECKUUCTIPABOYHUK. T3.

Ku.1.IIpousBoacTBonpacnpeeieHnedIeKTpudecKondIHeprun/ (oo 0enpenakmein

podbeccopoBMOU:N.H. OpnoBauap.),- 7-e uza., - M.:OHeproaromusaar,1988.

2. Y 1paH0BC. A . DNEKTpOMarHu THHICIEPEX O AHBIEMTPOIIECCHIBATIEKTPUUECKUXCUCTE

Max. -

3.

M.: Dueprus, 1970.

9J'I€KTpI/I‘{€CKa}I‘{aCTLBHCKTpOCTaHHHﬁHHOHCTaHHHﬁ . CnpaBqume

MaTEepUAIBLIUISIKYpCOBOTOUIUILIOMHOronpoektupoBanus. [lonpen.b.H. Hexknenaena. -

M.: Dueprus, 1976.

4.BenukoBB .A.Hep€XOI[HI)I€3JIGKTpOMGXaHI/I‘{CCKI/ICHpOHCCCI)IBC-)J]CKTPI/I‘ICCKI/IX

cucreMax. - M.:Breicmas mkona, 1978, 1985.

KoHTpoJibHBIE BOIPOCHI

. Uto Ha3kIBaeTCs CBCPXIICPEXOAHBIM U YAAPHBIM TOKOM KOPOTKOI'O 3aMbIKaHUs?

Kak onu onpenensrorcs?

Kax onpenensitores ocu d, g poTopa CHHXpOHHOM MaIlIMHBI TI0 €€ IMapaMeTpam u
JTAHHBIM peXHUMa pabOThI?

Kakne cocraBnsionie MOXHO BBIJEIUTh B TOKax cTatopa M poTopa
CUHXPOHHOTO T€HEpaTopa B MEPEXOTHOM IPOIiecce Mpr TpeXx(pa3HOM KOPOTKOM
3aMBIKaHMH Ha IITMHAX cTaTopa?

Kakumu cxemamu 11e1€co00pa3HO  3aMemiaTh CHHXPOHHBIA —TEHEpPaTop
(nBUTaTEH) B YCTAHOBUBIIEMCS U MEPEXOTHOM PEKUMAaX?

Kak o0OocHOBaTh 3aKOHBI M3MEHEHHS PEKHWMHBIX IMapaMeTPOB CHHXPOHHOTO
reHepaTopa B MPOLIECCE KOPOTKOTO 3aMbIKaHUS U €r0 OTKIIIOYEHUs?

Uto Ha3biBaeTcs (OPCUPOBKOWM BO3OYXKJEHMS, JJIsI 4YEero W Kak OHa
OCYILIECTBIISIETCA?

Yto Takoe «rameHue mojs»? I[J'I}I KaKHnXx HCJ’ICI‘/’I H KaK OHO OCYIHCCTBJ]HCTCSI?
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8. B uem 3akiodaeTcsi ajiropuTM MOPAKTUYECKOTO METoAa pacuera TOKOB
HECHMMETPUIHOTO KOPOTKOTO 3ambikaHus1? Kak oH 000CHOBBIBaeTCS?

9. Kak 1oOCTpOUTH BEKTOpHBIE JAMArpaMMbl TOKOB U HAIPsHKEHUU MOpH
HECUMMETPUYHOM KOPOTKOM 3aMbIKaHUM sl Touku K.3 u mns mo0oit npyroi
BETBU WJIU TOYKHU CXEMBI?

10.Yto Ha3biBaeTCsi COOCTBEHHOM U B3aMMHOM MOITHOCTBIO TeHepaTopa?

11.Koraa uaeHTUYHBI yCIOBUSL HACTYIUICHUS Tpejeia M0 aKTUBHOW MOIIHOCTU U
npejena CTaTHYeCKo yCTOMYUBOCTH ?

12. Yto mMOHMMAIOT TMOJ] HEYCTOMYMUBOCTBIO Yy3Ja HArpy3Kd AJIEKTPUUYECKOM
cuctembl? Kakue BaM U3BECTHBI KPUTEPUU YCTOMUUBOCTH?

13.HazoBuTe KpUTEpUH ITUHAMUYECKOW YCTOMYMBOCTHU DJIEKTPUUECKON CTaHLIHU
(cucremsl).

14.Tlepeunciante OCHOBHbBIE CITOCOOBI MOBBIIIEHUS CTATUYECKOW U IMHAMHYECKOU
YCTOMYHMBOCTH AIEKTPUUECKON CUCTEMBI.

15.1TossicanTe, dYTrO Takoe CaMOBO30YXKIEHHE CHHXPOHHOTO TEHEparopa
(nBuraTensi) W OOOCHYHTE XapakTepHblE TOYKH OO0JaCTH CHHXPOHHOTO
camMOBO30YKICHUSI.

16.1Touemy He BO BcEX Ciy4yasix BO3MOXKHA YCIEIIHAS PECUHXPOHU3ALNS
reHeparopa (JIBUraTesns), BbIIABIIEr0 U3 CHHXPOHU3MA?

17.3anmumute 1 o0ocHyHTe auddepeHNraAIbHOS YpPaBHEHWE OTHOCUTEIHHOTO
JBUKEHUS POTOPA CHHXPOHHOI'O FeHepaTopa (JIBUraressi, KOMIEHCATopa).

18.MoxeT Ju CHUHXPOHHBII TE€HEpaTop TOPMO3UTCA B MEPHUOJI KOPOTKOIO
3ambikanus? [IpuBenute npuMepsl.

19. Ob6ocHyliTe MeTO IUTONIAACH KaK KpUTEPUM TUHAMUYECKON YCTONIMBOCTH.

20.Korna cuaxponnas DJ1C E, Moxet ObITh MeHbIIE NIepexoaHol D/IC u nouemy?

21.Kak akTUBHas MOIIHOCTb T'eHepaTtopa (IBUTraTels) CBsI3aHa C €ro BPAIlalOIIUM
MOMEHTOM?
22.YTo0 Ha/lO MPEeANPUHSATH, YTOOBI YBEIIMUNTh aKTUBHYIO MOIITHOCTD, BBIJIaBAEMYIO

CUHXPOHHBIM T€HEPATOPOM B AJIEKTPUUECKYIO CUCTEMY?
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23.IlosicHUTE, TOYEMY B CUCTEME OTHOCUTEIBHBIX EAUHHLL X (4)narp¥0.35 ?
24.Kak MOXXHO YBEJIUYUTh PEAKTHBHYIO MOIIHOCTb, BBIJIABAEMYIO TE€HEPATOPOM B

CUCTEMY, BO3/ICICTBYS HAa PEKMMHBIN MapaMeTp reueparopa’?
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IIpusoxenue 1.

T2

§*H A/

OHOH K3 -
afd| L
['? HH HH
il I =4
SHarp
Cxema D0C
Bapuanter KKP
Bapuant | Dnement 99C [TapameTpsl snementa 39C
T'eneparopsi I'l, 2 Pan, MBT | cosoumy | X aan, Xy, 0.e. | J TM
0.e.
60 0,85 0,21 0,33 3,5
Tpanchopmatop T1 Sm), MBa Uss, %0, Kr
70 11 220/10,5
1 AstoTtpanchopmatop T2 Smy, MBa | Uxk3p.c,% |Ux3p.1,% |UK3c.1,% Kr
90 10,5 32 18 230/110/36
Jluans J1 [ km Xy, OM/Kkm Xo/X1
150 04 2,5
Harpyska Py, MBT Cos P Umn), kB
50 0,85 35
T'eneparopsi I'l, 2 Pan, MBT | cosoumy | X aan, Xy, 0.6. | J TM
0.e.
70 0,75 0,25 0,31 2,5
Tpanchopmatop T1 Sm), MBa Uss, %0, Kt
90 12 230/11
2 AstoTtpanchopmatop T2 Smy, MBa | Uxk3p.c,% |Ux3p.1,% |UK3c.1,% Kr
100 11,5 33 19,5 240/115/34
JInaus J1 I, xm Xy, OM/km Xo/X;
200 0,4 3
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Harpyska Pw), MBT cos Q) Uwm), kB
80 0,75 36
Tenepatopsi I'l, T2 Pan, MBT | cosoumy | X aan, Xy 0.e. | J TM?
o.e.
100 0,85 0,21 0,33 5,5
Tpaucdopmarop T1 Sm), MBa Uss, %, Kt
120 13 120/18,5
Asrtotpanchopmarop T2 Sm), MBa Ux3gp.c,% |Ux3p.p,% |Ux3c.y,% Kt
120 12,5 34 19 130/35/11
JIunans JI L xm Xynr, OM/km Xo/X}
90 0,4 2,5
Harpyska Pw), MBT cos Q) Uwm), kB
85 0,8 10,5
FeHepaTopH Fl, 12 P, (H)s MBT CoS Pn) X ”d(H), X ’d(H), 0.c. J, TM2
o.e.
80 0,75 0,25 0,31 2,5
Tpaucdopmarop T1 Sm), MBa Uss, %, Kt
90 10 130/18
Astotpanchopmarop T2 Sm), MBa Ux3gp.c,% |Ux3p.p,% |Ux3c.y,% Kt
110 11 31 17 110/35/14
Jluans J1 [ km Xy, OM/Kkm Xo/X1
70 0,4 3
Harpyska Pw), MBT cos Q) Uwm), kB
80 0,9 11
FeHepaTopH Fl, 12 P, (H)s MBT CoS Pn) X ”d(H), X ’d(H), 0.c. J, TM2
o.e.
60 0,85 0,21 0,33 3,5
Tpaucdopmarop T1 Sm), MBa Uss, %, Kt
70 11 240/14,5
Astotpanchopmarop T2 Sm), MBa Ux3gp.c,% |Ux3p.p,% |Ux3c.p,% Kt
90 10,5 32 18 220/115/37
Jluans J1 [ km Xy, OM/Kkm Xo/X1
120 04 2,5
Harpyska Pw), MBT cos Q) Uwm), kB
50 0,85 36
FeHepaTopH Fl, 12 P, (H)s MBT CoS Pn) X ”d(H), X ’d(H), 0.c. J, TM2
o.e.
70 0,75 0,25 0,31 2,5
Tpaucdopmarop T1 Sm), MBa Uss, %, Kt
100 11 210/13
Astotpanchopmarop T2 Sm), MBa Ux3gp.c,% |Ux3p.p,% |Ux3c.p,% Kt
120 11,5 33 19,5 235/120/37
Jluans J1 [ km Xy, OM/Kkm Xo/X1
130 0,4 3
Harpyska Pw), MBT cos Q) Uwm), kB
90 0,75 36
FeHepaTopH Fl, 12 P(H), MBT CoS Pn) X”d(H), X’d(H), 0.c. J, TM2
o.e.
60 0,85 0,21 0,33 5,5
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Tpanchopmatop T1 Sm), MBa Uss, %0, Kr
80 13 220/18,5
7 ABTtoTpanchopmarop T2 Smy, MBa | Uk3p.c,% |Ux3p.n,% |UK3c.1,% Kr
100 12,5 34 19 230/120/37
Jluans J1 [ km Xy, OM/Kkm Xo/X1
130 0,4 2,5
Harpyska Py, MBT CoS P Uwn), kB
70 0,8 36
FeHepaTopH Fl, 12 P(H), MBT CoS Pu) X”d(H), X’d(H), 0.c. J, TM2
0.€.
90 0,75 0,25 0,31 2,5
Tpanchopmatop T1 Sm), MBa Uss, %0, Kr
110 10 110/18
8 AstoTtpanchopmatop T2 Smy, MBa | Uk3p.c,% |Ux3p.n,% |UK3c.1,% Kr
130 11 31 17 120/34/10
Jluans J1 [ km Xy, OM/Kkm Xo/X1
80 04 3
Harpyska Py, MBT CoS P Umn), kB
50 0,9 10,5
Tenepatopsi I'l, T2 Pan, MBT | cosoumy | X aan, Xy 0.e. | J TM
0.€.
100 0,85 0,21 0,33 5,5
Tpanchopmatop T1 Sm), MBa Uss, %0, Kr
120 13 120/18,5
9 AstoTtpanchopmatop T2 Smy, MBa | Uxk3p.c,% |Ux3p.1,% |UK3c.1,% Kr
120 12,5 34 19 130/35/11
Jluans J1 [ km Xy, OM/Kkm Xo/X1
90 04 2,5
Harpyska Py, MBT Cos P Umn), kB
85 0,8 10,5
Tenepatopsi I'l, T2 Pan, MBT | cosoumy | X aan, Xy 0.e. | J TM
0.€.
80 0,75 0,25 0,31 2,5
Tpanchopmatop T1 Sm), MBa Uss, %0, Kr
90 10 130/18
10 Astotpanchopmarop T2 |  Su), MBa | Uk3gp.c,% |Ux3p.n,% |Uk3c.y,% Kt
110 11 31 17 110/35/14
JInaus J1 I, xm Xynr, OM/km Xo/X;
70 04 3
Harpyska Py, MBT CoS P Umn), kB
80 0,9 11

28




