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(IIpexcraBiena xadqeapoll 3 TeKTPUUECKHX CeTefi 11 CHCTeM

IMpi pemwlenun peXUMHBIX BOTMPOCOB padoThl ganbHix JIDTT nepemern-
HOTO TOKa C NPOMEXKYTOUHBIMH CHCTEMaMH IOC/jefHHe Hanbojee MpoOCTo
H CTPOTO MOTYT OBbIThb TPEACTaBACHBI CTATHUCCKHMH XapaKTepPHCTHKAMMU,

[lox crarHdeckuMH XapaKTePUCTHKAMII OTPAHUYEHHON 4aCTH 3Heproc-
cTeMbl MJH JJOOOTO 'H3 €€ 3J1eMEHTOB 'OTHOCHTEJNBHO HEKOTOPONl pacueTHOI
TOWKH OyneM TIOHHMAaTb 3aBUCHMOCTH IapaMeTpPOB, OMHCHIBAIOLIHE PeaKIUHO
TOH YacTi CHCTeMBI Ha TIPHJOXKEHHOe K pacueTHOH TOuKe CTALHOHADHOC
BO3MYILEHHE, HCTOUHHK KOTOPOTO HAXOJHTCS BHE paccMaTpHBaeMoil 4acril
cuctembl., Ilpu 3toM TouskKHBI OBITE HEH3MEHHBIMH cOCTaB ODOPYLOBAHUA,
VCTaBKH peryJsitopoB, kosdduuuentnl tpanchopmanun tpancdopMartoporn,
a TakzKe <CXeMa CeTH B paccMaTPUBAEMOII 4acTH CHCTEMBL.

B ‘-K'd‘CT‘HOCT’H, nonm ‘O6‘O6UleH‘HbIMI'I CTATHUECKUMH xapax'ropucrm\'aMM
IPOMERYTOUHON CHCTeMBl OY€M TOHHMATh 3aBHCHMOCTb TAPAMETPOR (HT?}
pexinia BerBu [ (puc. l,a), onpereJeHHBIX B MeCTe IPHMBIKAHHS 3TOI
BETBH IPOMEXKYTOUHON CHCTEMBI K ;Lanb‘Heﬁ II@H, OT NapaMeTPOB peskKuMa
B Caiofl v3J0BOH pacueTHoil Touke C (H,@, Hf;) npH COBMIOICHUN YKa3aH-
HBIX Bbillle OOIUMX VCJIOBHH, T- e. QDYHKIHOHAJbHBIC 3aBHCHMOCTH BU/IA.

IIpi 3ToM omHMH 113 HE3ABHCHMBIX apryMEHTOB OOBIUHO (HKCIPYEeTcs
KaK napamerp.

AxrtiBiag M peakTHBHAs MOIHOCTH yuacTka [ (puc. 1,a) sapiasiorcs
(VHELMIMWI IBVX MapaMeTpoB: MOAVJAS HalpsKeHHst U yIria paccorjaco-
BaHiia, ecau noioxurs U, (£, £,) = const,

Pa§.1=Pl :C.D(UC' a)a
Q, =T (Uc. ).

Ecan B wactu cuctemsl, AJa8 KOTOPOI(l CHpeLedIoTesl CTarTHyecKine Xa-
PaxTeDUCTHKH, TeHePHPYIOLHe HCTOUHIKN OCHAUIEHBl TOJABKO CTATHUCCKIl-
M# PEryJasiTopaMH 4acTOThl, TO VCJAOBUS HEHU3MEHHOCTH VCTaBOK PEryJsiTo-
POB MCTOYHHKOB MOXHO 3aMeHHUTb YCJORHEM HEH3MEHHOCTH aKTHBHBIX MOILL-
HOCTEIl 3THX HCTOUHWKOB HJH 4acTOThl. 1lpm atom yroia § yxe He aABAACTCA
He3aBHCHMBIM APryMEHTOM H BhIpaxKeHus (1) sanuumyres ™

(1)

* 3aech U gasee aKTHBHEI COINPOTHBJICHHS 371€MEHTOB, DABHO KAK II AKTHBIDLIC NOTEPIL,
HE YUUTBLIBArTCAd.
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Pl = "Pl (UC, B) | P =const | = const,

N 2)
Ql = ‘FI(UCa °) | P.=const |,

Ilpy HaJHYNK y TEHEPHPYIOIIHX HCTOYHHKOB aCTaTHYECKHX PEryJsTOpPOB
yacToTa Hapsily ¢ MOLIHOCTBIO £, MOMKeT paccMaTpHBATHCS KaK JMONOJHIi-
TeJbHbII (UKCHUDOBAHHBIH MapaMeTpP CTATHYECKHX XapaKTepPHUCTHK.

MoHOCTs HAarpy30YHOIo y3Ja IPOMEXYTOYHOH CHCTEMBI NMpH TOCTOSIH-
CTBE UYACTOTH! SIBAAETCS TOJNbKO (YHKUHEH HaIpPAMKEHHH

PHaI‘ (U)7 QHal‘(U)'
B aTtonm cayuae 3aBHCHMOCTH (2) 3amHILyTCA:
Pl = (UC)’

Q, =¥ (Uo).

IlpuBenerHele BbIDaKeHUS CIPaBEeAIUBLl 1Jd TPOMEXKYTOYHON CHCTeMb
TTPOU3BOJIBHON CTPYKTYPBl H KOHMHTYpaLHil,

Taxunm o0pasoM, TPH INPUHATHIX YCJAOBHAX O HEH3MEHHOCTH YCTaBOK
PETYJSITOPOB HJH, UTO TO 2K€ — HEH3MEHHOH aKTHBHOM MOIIHOCTH HCTOYHH-
KOB NHTaHHd, (QyHKIMOHAJbHBIE 3aBHCHMOCTH (3), OANO3HAYHO ONHCbIBAs
pPeXHUM TNPOMEXKYTOUHOH CHCTEMH
(T1C), onpenensior BeJUYHHBl 00-
MEHHBLIX TEePETOKOB MOIIHOCTEH, ue-
pe3 xoropuie T1C nposipaser cebd
IpUu H3MEHEeHHHM HallpAXKeHHda B y3-
Je TOAKJIoUeHHs K paqabied JIDII,

(P, = const) (3)

}d Uﬂ A2
3e435/500 ___@
500/42/11

3xK03-7500

T. C. ABJAETCd OTBSTHOM peaknuefl L=100kn
CO CTOPOULl NPCMEXKYTOUHOH CH- ALO-200
CTeMbl TNPH H3MEHEHHH DeXuMa B U
T T i
AJIDTL
[lpakruueckn B psame cayuaes 380/220
VCJIOBHSI, 51 KOTOPBIX JaHHas cTa- 2431575 s-pQ
THYECKAT ~XapaKTePUCTHKA OCTa- 185002
€TCSl  CHPaBe/UIMBON, NOJKUILL CO- 051085 d)

OJI0AaTbCST JHUIb B «30HE BJUSA- .
HUSA» DPEXKHUMA pacueTHOU TOUKI, Puc. 1. Cxema mpomerkyTOuHON CHCTEME
KOTOpast HHOTAA MOXKeT ObiTh Orpa- ‘
HH'UEHA HENOCPEACTBEHHO NMPHMBIKAIOIIMM K 3TOH TOUKe yYACTKOM CHCTEMDI.
Henameunnocts cocrasa o6GopynoBauns norpe6ureseit cJAellyeT TOHHMATh
B CMbIC/I€ HEH3MCHHOCTH HX CYMMAapPHBIX YCPEIHECHHBIX XADAKTEPHCTHK B pe-
AHHME, L/ KOTOPOro ONpejensnach LaHuasg CTAaTHYECKdas XapaKTepHCTHKA.

CraTnueckue XapaKTepHCTHKH MOLYT OBITb CHSTDHI 3KCIIEPUMEHTATbH )
HJH pPacCcyuTaHbl aHaJuTHYeCKH. IIpH aHamHUTHUECKOM pacueTe TOJMKHLI
OLITb H3BECTHBI CTATHUECKHE XaPAKTEPHCTHKH rEHepaTopos, HarpysKH, a tak-
Ke HEKOTOPBI MCXOIHBIN pexkuM. 3a GasaHCHpYOUMA y3ea caefyer npH-
HUMaTh Touky noikmioueHus I1C x gaabnein JISTL.

Cuuxponnas mpojoaeHast 3ic remepatopos [1C, oGopyrosanusx APB
11POTIOPIMOHANBHONO  EHICTBHA, MOXKET OBITb ONpelelieHa yepes Hanpsie-
Hde [-T0 y3/a 10 BhipaxeHHo [2]

E o+ Kou = (F — cos ?)
Xax
E = 4= (4)

q P ) {
1 -k Aoy =22

Xgs
7)



2 2
X v X, Xds . o
F“l/ aLZg ro)__(_q____) SlI’l20§
U, X4 Xqz

E ,, — snauenue CI/IHXPOHHOH 31C B HCXOIHOM DPEeXKHUME;

Koy—— k03 GUuHeHT YCHAEHHS 110 HANPSXKEHHIO;

Xpy — COMPOTHUBJACHUE CBsI3W MEXJY BHIBOJAMH TeHepatopa H [-M Y3J0M,
U,— ycraska APB no nHanpsxenuio;

Xz = Xg + Xgu, Xaz = Xy 4 Xgy-

JLOnOJIHUTENbHYIO CBA3b MeXAy BenHunnamu E, u ¢ naer ypaBHeHue
BJACKTPOMAT HUTHOH MOLLHOCTH

EU, . . Ufx;—Xx, . oo

Po="9" sind 4 ~LZE T4 gin 23, (5)

Xax 2 Xuv Xgx

D¢ CHHXPOHHBIX KOMIIEHCATOPOB, cHabxeHHbHx APB nponopuuonasnsb-
A0T0 NRHCTBHA, TAKXKE MOXKET ObITh IOACUKHTAHA [0 BhpaxenusMm (4) u (5).
ITpeHeGperas aKTMBHOH MOLIHOCTBHIO KOMIIGHCATOPOB, 3TH BhIPAKEHUs

NDUBOAATCA K BHAY
U X
0 d
q() '—["' KOL, ( —_

B, i (6)

xBH
1 4 Kouv

X4y

CratuuecKiie XapaKTepDUCTHKH HArpy3KH B IPOMeXKYTOUHOH CHCTeMe
(puc. 1,a) ¢ JOCTATOYHOM jjist PACYETOB TOUHOCTbIO ANMPOKCHMHUPYIOTCS JH-
HeHHBIMH 3aBUCHMOCTAME [3]

apP
Pﬂar — PHO\A 1 U LHOM
[ + ) dU]
40 (7)
Har — HOM 1 U ;H M 9
Quar = Qo [ +( ) dU]
rae U, U, — COOTBETCTBEHHO HOMHHAJIBLHOE H TEKyLlee HaNpsiKeHHs

i-ro ysJjaa.

IMopsinox pacuera CTATHUECKHX XapPaKTEPHCTHK PAaCCMOTPHM NpPHMEHH-
TeJBHO K CXeMe NPOMEXYTOYHOH CHCTEMBI, H300paxeHHo# Ha pHc. 1, 0.

I. 3agarbca 3HaueHHEM Hampaxenusa U,;, OTVIHYHBIM oOT 3HaYeHH:H
ucxomnoro pexuma. ITo (7) modcyuTaTb HOBbIC 3HAUCHHS MOILHOCTEH Ha-
rpy3ku, PemuTs coBMecTHo ypaBHenus (4) u (5) ormocurensHo E, H 6.

2. Ilo maitmennomy sHauemuio E ,, coorBerctByrOIlelt U; u Pl, olpe-
neanTh HanaHCHPYIOUIYI0 PEeaKTHBHYIO MOILHOCTb

o--Lo )/ By ®)

3. ITo u3BecTHBIM IapamerpaMm I-ro y3jga MOXHO ONOPEACIHTL MOAYJb
HanpsiXKeHHusT CMEXKHOTO j-ro yanaa

1 A ‘
Uj =V UI(UF=2Qx,) + (PT + QD) x;. ©)
i
Peakruprast MoIHOCTL ; ompenessercsi MmO BBIPAXKEHUIO, aHAJIOTHY-
HOMY (8), mpu TIOACTAaHOBKE B HENo COOTBETCTBYIOHIMX BEJWYHH, AKTHBHAI
MOILHOCTb YYACTKOB ‘OfpeAeseTcss u3 ypoBHA Oanamca B y3nax. [lomroGubie
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pacyerbl BeayTCA JO ONpeneseHHA TpefyeMbiX BeIUYHH H MOBTOPAIOTCH
MHOIOKPaTHO.

Hamn Obinn 1upoBefeHB! pacueThl CTATHUGCKHX XApaKTePHCTHK 174
IIPOMEXKYTOUHOH CHCTeMBbl, H300paxKeHHOH Ha puc. 1,6% B ucxoasoMm pexii-
Me mo JanbHedl JIDIl mnporexana HaTypanbHasi MOILHOCTb, a NPOMEXY-
TOYHAsi CHCTEMa CYHTajach CaMo0aJaHCHPOBAHHON KaK 110 aKTHBHOMH, Tak
U DEaKTHBHOH MOINHOCTH. B KauecTBe OrpaHHYeHHs TNPHHUMAIach Iie-
perpyska reHepaTOpOB M CHHXPOHHBIX KOMIEHCATODOB M0 TOKY POTOPA
B pasmepe 3, 5. B pacuerax BBIACHAIOCh BJAHSHHE DEeryJaHPOBAHUS TIeHepa-
TOPOB (M CHHXPOHHBIX KOMNEHCATOPOB), BENHUHHBLI MOU[HOCTH HATPY3KH,
COS (p HATPY3KH, PEryaupyomux 3Q(PeKToB aKTHBHOM H DEAKTHBHOI MOLL-
HOCTell HATPY3KH, BEJHYMHbI CONDOTHBJECHHI CBA3H Y3J0B M HCXOIHOTO
pexkuMa Ha 00GOOLIeHHBIE CTaTHYECKHE XapaKTePHCTHKH IIPOMEXVTOUHO
cucreMbl. ITosyuennsle pesybTaThl MO3BOJAIOT CAEAATH HEKOTOPble BHIBOALI,
ofmue Aag JAOGOH NPOMEKYTOUHOH CHCTEMBL

Tak BHACHHIOCH, 4TO KO3(DOHUHEHT KPYTH3HB OBOGIUIEHHBIX CTATHYE-
cKuX xapakrepucTHK ITC mo axTHBHOH MOIMHOCTH ompedensieTcs B OCHOB-
HOM BeJHYMHOH AaKTHBHOH MOIIHOCTH HArpy30K i HX DervHpyIOUX
5¢dektoB. OH yMeHbLIAETCA € yMeHbUIEHHeM perysmpyiomux sddexros,
aKTHBHOH MOLIHOCTH HArPy30K M _C YBeJIAYGHHEM HX 3JEKTDHYeCKON Y-
JIEHHOCTH Ot y3aa noAkawuenuss [IC k panpmeit JISIT.

s Bcero muorooGpasus GakropoB, KOTOpble VUHTHIBAJAHCH B TaHHOL
paGore, Haubojee CyMeCTBEHHOE BJHsiHMe Ha KO3DPHUUHEHT KPYTH3HBI 006-
OOIIEHHbIX CTATHYECKHX XAPAKTEPUCTHK [0 PEAKTHBHON MOIIHOCTH OKa-
3bIBA€T CTAOMJbHOCTb HANPSIKEHHWS Ha IUWHAX DeHepaTopa 1  BeJIHUHHLI
conporuBienuit ¢Bsisu ysnoB IIC. C ysemuuennem Ky, Ko3apdHIUeHT CTa-
THUCCKHX XapAKTePUCTUK yBeJHUHBAETCA H JOCTHTAeT CBOero npefena (npu
MPOYHX DPaBHBIX YCJIOBHAX) TIPH TOALEPXKAHHH HEH3MEHHLIM HaTpAKeHUS
Ha BhIBOAax reHeparopa. Ilpu mnpumuaTeix mapamerpax cxems (pue. 1,0)

€1. BO3OV KA, .
snauenne K,, =50 -——————=" coorsercreyer U, = const. I1amMeHenue
eJl. Hanp.

COSY HArpy3KH He CKasbIBA€TCA HA CTATHUECKHX XapaKTepHCTHKAax. JIBa
ucxoHplX pexxuMa IIC 1o peakTHBHONW MOIIHOCTH MMEIOT OIMHAKOBLIE CTA-
THYECKHEe XapaKTePUCTHKM, CHBHHYTble APYT OTHOCHTEJIBHO APYra TO OCH
opAnHaT. HesnauntenbHoe BAMAHHE OKa3blBaeT BeJIHUHHA PeryJiHpYIOLIEero
spdekra narpysku (puc. 2a, I —dQfdU = 2, 2—dQ/dU = 4).

BTopeiM (akTopoM, OKa3LIBAIOIIMM CYIEECTBEHHOE BIHSHHE Ha K03(-
$HUMEHT CTATHYSCKHX XaPaKTePUCTHK, SBJSIOTCS BeJHYHHDI CONPOTHBJEHH
oz ysnos IIC. Ha puc. 2 6 mpuBemeHbl craTuueckme XapaKTepHCTHKH,
IIOXCYHTAHHbIE TIPH DA3HBIX 3HAYEHWSIX CONPOTHBACHHH CBI3H: B NMEPBOM
caydae X ¢ =0, B0 BTOpOM — X = 0,142, npu 5TOM Ha 3HAYHTEIbHOM
HATEpBa/Ne M3MEHeHM HAMpPSKEHHd XapaKTePHCTHKA NpAMOJHHEHA.
VICKpHBJIeHHe XapaKTePHCTHK CBSI3aHO C HeJUHElHOCTDIO noTephb, AONS KO-
TOPBIX 3HAYMTE/NBHO CHHXKAETCsl C yMEHbLIEHHEM CONPOTHBACHHIL.

CrabuabocTs Hanpsxkenus gaabHedl JIDII B 3HAUHTEJBHON CTEHEHI
MOKeT ObIThb MNOBHIIIEHA CHHXDOHHBIMH KOMIIEHCATOPaMH, YCTaHOBJEHHBIMIH
Ha HHU3LeH CTOpOHe TpaHCPOPMATOPOB ¢BsA3H. ONHAKO pea H3alluM MOII-
HOCTH CHHXDOHHBIX KOMIIEHCATOPOB, TaK K€ KAK I Pe3ePBHON MOUIHOCTI
HCTOUHHKOB IHTAHMA, NPENSTCTBYeT 3HAYHTEIbHAS BENMYHHA CHEXPOHHOLO
CONPOTHBJICHHST KOMIICHCATOPOB W TPaHC)OPMATOpa CBA3H. ¥ Ka3aHHOC 3a-
TPYAHEHHE MOXKeT OBITb YCTPAHEHO BKIIOUEHHEM KOHICHCATOPOB B 1elln
CalXpOHIOTO KoMNeHcaTopa. CKka3aHHOE WAMOCTPHPYETCH Ha puc. 2 B
(Ne 1 x4 =0; Ne 2 x =0,104, x,, = (,886).

* PacueTsl nmpOBOJMINCH B OTHOCHTETBHHIX eAMHHLAX nipu U g = 230 %6, S5 = Swar (220)==
= 137 wea, Zg == 386 ou.

6. 3aka3s 7484. 81
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Puc. 2a. OBo6uieHHble CTaTHUECKHE XapaKTepHe-
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IIpojlonbHas KoMNeHCANHsl HHIYKTHBHOCTH CHHXPOHHBIX KOMIIEHCATO-
POB MOXKET ABUTLCH 3(Q(EKTUBHBIM CPEICTBOM yBEJHUEHHS PEryaHpPOBOUHLIX
BO3MOKHOCTEfl NPOMEKYTOUHBIX cHCTeM. OaHAaKo 3T0 TpeGyeT CBOEro Tex-
HHYECKOr0 1 3KOHOMHYECKOro 0GOCHOBAHUS,
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