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ACPIHXPOHHOFO HOBUTATEJIA C PETYJIUPYEMOW YACTOTOM

E. B. HOHOHEHKO, 10. I' MEIIEPAKOB

(HpencraBneHa HAYYHBIM CEMHHAPOM Kadelp SIeKTPUYECKUX MaLIHH
U o0urell 3JIEKTPOTEXHHUKH) '

- BosmoxkHocTH uacToTHOrO yrpas/jeHus MO3BOJAIOT o0ecrneuutb Pabory
ACUHXPOHHOTO ABHrartejs B Haunbojgee 3KOHOMHUYHOM pexkHMe BO BCeM aHa-
fla3oHe PEryJHpPOBAHHUsT CKOpPOCTH. B ofiieM ciyuae 3KOHOMHYHOCTh pabo-
Yero pexuMa ONpefe]seTcss COOTBETCTBYIOUIUMH €My KalUTaJbHBIMH H Te-
KymuMmu 3arparamiu. OgHako, ecau CUMTATh KalHTaJbHble 3aTpaThl He 3a-
BUCAINUMH OT pexXkuMa paboThl JABHTATe]s, TO €ro 3KOHOMUYHOCTh OyHeT
ONPENeadTbCsa TEeKyUIMMH 3aTPaTaMHi, BK/JAIOUAIOUIUMH B OCHOBHOM 3aTpaThl
Ha IOTepHM SHEPrHH B JBHUrarejse M CTOUMOCTh KOMIIEHCAIWH pPEAKTHBHOH
3Hepruu. B Takom ciydyae s KOHOMHYHOTO HCIOJb30BAHUS ABHUrATEJS
CJAeLyeT BO BCeM JMalla3oHe pPery/JHpPOBaHUSI NOIAAEPKHUBATH ONTHMAJbHBIE
BeJAHWYUHBI K. II. 4. 4 Ko3(pduuuenra MonHoctu. O6uiue yc/aoBusi, COOTBETCT-
BYIOIlE TAKOMY peXUMY, MOXKHO HaHUTH 6e3 MpUBJACYEHUS TeXHHKO-9KOHO-
MHUYeCKHx pacuetoB. [locmennee mocTturaeTcs Ha OCHOBAHHH COBMECTHOTO
aHa/aM3a 3aKOHOB YACTOTHOTO PEryJUpOBaHHUs, 00eCHeYUBAIOUIUX B OTAE/]b-
HOCTH HaUMeHbllIMe 3HAYeHHs] PEAKTHBHONH MOI[HOCTH H IOTEPb.

HccaenoBanne mpoBOAUTCS [Jisi ACUHXPOHHOrO ABHTAaTeNs C JHHEHHOH
MaTHHUTHOM LeNbi0 NPH JAONYIIEHHAX H O0003HAUEHHUSAX, COOTBETCTBYIOLIHX

[1].

[ToTepu MOIIHOCTH B JABHUTATENEe COCTOSIT U3 3JEKTPUUECKHX [10Tepb B 00+
MOTKax CTaTopa W POTOpa, NOTePb B CTaji M MexaHHUeckHX mortepb. Cymma
fIEPEUHCACHHBIX JI0Tepb BhIpaxkaercs (GopMyJIoi:

3 p = iy + 1,12 + (ke + kg @) 62 ¢ + ky o', (1)
3neck iy, 1o/, ¢, @, ® coorsercTByIOT 0003HaueHHsM [1], ks u ke — K03 du-
{IHEHTHl IIOTEPh Ha BHXpPEBble TOKM W THCTepesuc, ky — koadduuuent mexa-
HUYECKHX [OTEepPb.

ITocne 3amensl B (1) TOKOB, MarHUTHOrO MOTOKA M YacTOTHI HX 3HAUe-
HusMu [1], MOTepu MOIIHOCTH NPHBOJATCS K BULY, YIOOHOMY AJISI HCCIENO-
BaHHUSA:
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Unenwr Vi—=—Vs ABJASIOTCA @}’HKHHHMH CKOPOCTH BpalleHHd.

Oynkuus (2) uecaegyercs Ha sxcrpemMyM. M3 yeiosus Ll dzﬁp =

HaXoAuTesl MHHHMYM (VHKIUH. EMy COOTBETCTBYeT ypaBHEHHe:

anl s v el (3)

3aKoH pery/lupoBaHHs CKOJbKEeHHs, o0ecneunuBammuil paGoTy KBUTa-
Te/ls ¢ MMHUMAaJbHBIMH TOTEPSIMH, PAcCUMTHIBACTCS IO CIeAyIouiel Gopmy-
Je, IIOJYUEHHOH B Pe3y/ibTaTe pelleHUs ypaBHeHHS (3):

Bp:-b_VTQ[Qcos (_“._éi_q’_) ~—1], (4)

1 V3 V2
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¢ 4 Vi 2V2‘)’
3akoH pery/JaupoBaHHS CKOJbKEHHS, COOTBETCTBYIOIIUI paboTe NBHUTa-

TeJIs ¢ MHHUMAJ/JIbHOM PEaKTUBHOIN MOIIHOCTBIO, BBIPAXKaeTCsd B COOTBETCTBUH
¢ |1] saBucUMOCTIMH BHIA:
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[paduku saBucumocrein Pp(w) u Pg(w), paccuntanHele no Qopmyaam (4)
a (5) mas asurartens AO0bl-4 mpu U3MeHEHUH CKOPOCTH OT HOMHHAJBHOH 10
HyJisl, IDUBeAEHBl Ha puc. l.

O6a 3akona peryaunpoBanus Pp(w) # Pq(®) HMeIOT 0OIIYIO 3aKOHOMED-
HOCTB: CKOJIBXKEHHe pacTeT ¢ yBesjuuerEneM ckKopocTH. OJHAKO HHTEHCHB-
HOCTb HapacCTaHUs CKOJIbMKEHHs pas3/jHuHa: B PeXHMe MHUHHMAJbHBIX IOTEDPb
CKOJIbXKEHHE YBeNHYUBAETCs MOUYTH NPONOPLHOHAJBHO CKOPOCTH, B TO Bpe-
Ms Kak JJisl TMOAJMepKaHHsd MMHHMYyMa pEaKTHBHOH MOILIHOCTH Tpebyerca
B 00J1aCTH MaJsIbIX CKOPOCTEll YBEeJHYHBATH CKOJbXKEHHE BeCbMa pe3ko, a Io
Mepe HAa/bHeHNIero pasroHa ABUraTesas H3MEHATb €ro HE3HAYHTE/bHO.

AGcooTHOEe 3HAUeHHe CKOJbMKEHHH NMPU MUHHMAJbHBEIX moTepsx Pp ro-
pasmo MeHblile COOTBETCTBYIOUIMX 3HAYeHHH, O0O0eCHeuynBalOUUX MUHUMYM
peakTUBHOH MOWIHOCTH Pgq. BeaencTBue sToro, Mexay sHaueHusAMH Pp H fq
B paboueM JHamna3oHe CKOPOCTeH CYIIeCTBYeT LIMPOKAas 30HA CKOJIbXKEHHH,
BEPXHIOID TPAHUIy KOTOPO# COCTABJASIOT CKOJbXKEHHS, COOTBETCTBYIOLIHE
MHHUMYMYy PE€aKTHBHOH MOIIHOCTH, a HHMXKHIOIO — CKOJIbXKEHHs, YI0BJIETBO-
PAONHE YCJIOBHSIM MUHHMyMa mnoTepb. [lo Mepe M3MeHEHHsI CKOJbXKEHHUSA B
npenesax OT HUKHejl TPAHUIBl K BepXHell NPOHCXOAUT NOBLILIeHHe KO3(hdH-
IJIeHTAa MOIIHOCTH [0 HauOOJbLIero 3HAYeHWs] M YMEHbIIEHHE K.I. . OT
€30ero MakcuMyMa. 3a mpefenaMy YKa3aHHOU 30HBI H3MEHEHHe CKOJbKEHHUs
B J0O0OM HampaBJIeHWH CONPOBOXKAAETCS yXyJALIeHHeM KakK K. I. d., TaK U
ko dunuenra mMouiHoctu. CremoBaTebHO, ¢ TOYKH 3PEHHS 3KOHOMUYHOCTHU
ONTUMAaJIbHble BeJUYHHBl CKOJIbXKEHUS MJOJIKHB HaXOAHThCH B Ipepesnax 30-
HEL fp<B<Pa.

3HaHue TIpaHHUIl TAKOH 30HBI MMeeT MNpaKTHYeCKMH CMBICJa. B measx
ofJierueHns: ‘peasu3anuy 3aKOHOB PEryJHpPOBaHUS HEOOXOZUMO CTPEMUThCH
K UX MakcuMa/jbHOMy yhpouleHuwo. [Ipu 5T0M BaXKHO 3HaTh, B KaKUX Ipe-
dejax MOMXKHO JONYCKATh OTKJIOHEHHE CKOJbXKEHHS OT PAaCUeTHOH BEJHYHHEI,
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He YXyZAlllag 3aMeTHO SHePreTHdYecKuX IoKasareste#l asuraresas. [Ipuusitne
Hapbosee YHOOHBIX IJIsi yIpaBaeHHs NPUBOJLOM 3aKOHOB pery/upoBasus C
OIpEEJICHHBIM OTCTYIJIEHHEM OT YCJAOBUH Haunbosaee 3KOHOMHUYHOU pPaboThl
ABUraTeNiss B KOHEYHOM CUeTe CHOCOOCTBYET IOBLILIEHHIO SKOHOMHUYHOCTH
BCero IpuBOJa 3a CUET COKpAlLIEHHUs 3aTpaT HAa CHUCTEMY yNpaBJeHHUS.

Jlns pacuera rpaHUYHBIX BEJHUUH CKOJBXKEHHH Bp U Bq HCIIOJIb3YIOTCA
bopmyarr (4) u (5). Popmyna (4) moxker ObITH 3aMeHeHa GoJiee IPOCTOH,
AHaJOrMYHON (POPMyJsie ONTUMAJNBHOTO CKOJbMKEHHS NMPH MUHHMYME IOTEpPb,
moJydeHHOH B [2] mpu ycao0BuH, 4TO YacroTa ABJISETCS He3aBUCHMON Iepe-
meHHoll. MccienoBanue ypaBuenus (2) 415 MaJblX CKOpoCTell TONTBEPHK-
Jaer, 4yTo IJs peXHuMa MHHMMYMa TOTepb JONYCTHMO IpPeAnosoXKeHHe OT-
CYTCTBHA BJIHSIHHS CKOJbXEHHsI Ha YacTOTY BO BCEM JHanasoHe pPeryaupo-
BaHHs, TaK Kak H3MeHeHUe IIOTePh NP H3MEHEHHH YacTOTHl CIepKHBAETCH
3JIEKTPUYECKUMHU IIOTEpPSMH B OOMOTKax CTaTopa ¥ pOTOpa, KOTOphble He 3a-
BUCAT OT 4acTOTH. Ha ocHOBaHUHM 3TOr0 AJs pacueTa CKOJbXKEHHUIl, COOTBET-
CTBYIOIIMX MHHHMYMY IIOT€pb, W AJs1 NAJTbHEHIIHUX HCCAENOBAHHUU HOCTATOY-
HO MPUMeHATb POopMy./y, NONYUEHHYIO TpPH AONYUIEHUH ® > B pesyiabrare
HCCIEeNOBAHUSI Ha MUHUMYM GyHKOUH (2):

= 1/ ag + 15 o (ky + kg 0) (6)
1+ a4 a0 (xp + ko)’
rae :
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W3 cosBmecTHOro pelleHusi ypaBHeHu# (5) u (6) HaxoAuTCsA CKOPOCTh
BpalleHUs, MPU KOTOPOH yc/a0BUS paboOTHl ABUraTesIsi C MUHEMYyMOM MOTEPhb
¥ MHHUMYMOM DEaKTHBHON MOLIHOCTH COBIA[alo0T, TO €CTb ABHrareab pabo-
TAaeT C MAaKCHMAa/lbHLIMK BeJHYHNHAMM KaK K. I. 1., TaK U Kos(duineura
MomHOCTH. TakoMy pexumMy B pabouem [nHanasoHe CKOPOCTel BpamieHUs
COOTBETCTBYeT O/IM3KOe K HYJI0 3HAYeHHE CKOPOCTH IIPH CKOJIbIKEHUH

[ Lotei (7)
‘ 8= 81

Huist Bcex NpYTHX CKOJbXKEHHH 3KOHOMUUYHBIA pexXkuM OyJeT XapakTepHuso-
BaTbCsA ONpEeIeNeHHBM (ONTHMa/ bHBIM) COOTHOIIEHHEM K. I. 1. H K03(hdu-
uuenta mMomuoctd. C yBejqnueHyeM CKODOCTH PeaKTHUBHAas MOIUHOCTb BCJIEMI-
CTBUE TIPONOPUMOHAJBHOCTH YaCTOTe HHTEHCHBHO BO3pacTaeT M COOTBETCT-
BEHHO YBeJMUUYUBAETCs BJAMSHHe KO3(pHIHEHTa MOLIHOCTH Ha 3KOHOMHY-
noctb apuratens. OnTuMajbHas BeTHUHHA CKOJbXKeHHs, obecneunBarolias
SKOHOMHUHYIO pafoTy [BHUrares, CMEmIaeTcsi OT MHHAMyMa IOTepb B Ha-
NpaBJeHuy MMHHAMYMa PEaKTHBHOI MOIIHOCTH. [Ipu HOMHHAJIBHOH CKOpO-
CTH BpallleHus ONTHMa/jbHOe COOTHOIIEHHe MeXAYy K. N. A. H Ko3pduuueH-
TOM MOLIHOCTH B JABUTaTeNax oOLlero NpHUMeHeHHs Habmofaercs OOBIUHO
NPH HOMMHAJBHOH HMJH HeCKO/IbKo Menbinel (ma 15—20%) Bennunne CKOJb-
KEHUS,

B cooTBercTBHH C H3JOKEHHBIM DexKUM pabOTHl ABHraTe/ss MOZKHO BbI-
6upaTh, UCXOAA M3 NONYIIEHHWS, YTO ONTHMaJbHasA 3aBUCHMOCTb CKOJIbKeE-
HHUA OT CKOPOCTH P,(w) BKJlouaer B cebg IBa 3HAUEHHUST CKOJNbKEHHS, OIHO
M3 KOTOPBIX COOTBETCTBYET DEXUMYy MUHHMAJbHBIX MOTEPb IIPH CKOPOCTH,
paBHOM HYJIO, a APYroe — COOTBETCTBYeT HOMHUHAJbHOMY PEXUMY IpPH HO-
MHUHAJbHOH CKOpocTH Bpamienus. IIpocrefinieffi 3aBHCHMOCTBIO, YIOBJIETBO-
piIIoLell 3TOMY YCIOBHIO, OYIeT ypaBHeHHE NPSIMON:

By = Boo T (Bow — Bsp) > (8)

rae Po, onpenensercs no dopmyae (7), Bou= (08--0,9) su.
Bripaxenune (8) sBasiercss NPUONVMKEHHBIM 3aKOHOM 3KOHOMHYHOIO
yacToTHOrO peryiaupoBanus. C TOUYKH 3peHHs yA00CTBa peasn3alud AOCTa-
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TOYHO OTPAaHUUUTHCA NaHHOH JuHeiHO# 3aBucuMocTblo. [Jorpemnocts, obye-
JIOBJIeHHas JONYyIleHHeM JIHHEHHOCTH, NIPAKTHUECKH He OyIeT HUMeTh CKOJb-
KO-HHOYb CYLIECTBEHHOTO 3HAYCHHS.

Hsmenenne CKOMbXKEHHA B COOTBETCTBUM ¢ (8) mpeamosaraer ero
yMeHbllleHHe [0 Mepe CHHXKEHHUsI CXOpOCTH. lIpu ynpaBieHuu 1O H3BECTHHIM
3aKOHAM YaCTOTHOTO PeryJaupoBaHis (KpoMe pacCMOTPEHHOTrO 3Jiech yIpas-
JIEHHS TI0 MHHHUMYMY IIOT€Phb) CKOJibiKeHUe JU0O0 He U3MEHAETCHS B 3aBUCUMO-
CTH OT CKOPOCTH (pE€XHUMBI C HOMUHAJLHBIM CKOJbXKEHHEM, HOMHHAJbHBIM MO-
TOKOM, MHHHMAaJbHBIM TOKOM), JuOO YBeIHYMBAETCA NPU ee CHHUIKEHHU (pe-

U fy M

KHUM u_‘ = T —') s BC.HeIL‘CTB‘He STORY. 1O Mepe CHHU2KEHUA CKOpO'
1H H H

CTH, ABHUTaTeJib HCIOOJb3YEeTCA BCe HoJsiee HEIKOHOMHUYHO.
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CKOPOCTH, COOTBETCTBYIOLIHME MHHU-
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Ha pHc. 1 IpuBeaeH Fpa(pm( H3MeHeHHd CKOJbXKEeHHd B 3aBHCUMOCTH
OT CKOpPOCTH HpH YHKJZIB JICHUH TI0O OCHOBHOMY 3aKOHY YaCTOTHOTO peryJupoBa-
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TR e Rl U E/ M Cxoabxkenne paccuurano B CoOTBeTCTBHH ¢ [2]
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M3 puc. 1 xopoio BUAHO, yTo 06aacTh paboThl IBUraTeNsi ¢ BbICOKHMHU
3HAYEHHUSAMHU K. I. . ¥ KO3(p(pUIHeHTa MOUIHOCTH TPHU YIpPaBJeHHH MO 3aKO-
Hy (9) orpannunBaeTCss BepXHEH 4YacThlo JuamasoHa pery/aupoBanus. [lpn
YMEHbIIEHHHN CKOPOCTH CKOJIbYKeHHe YBEeJHUHBAETCH, UTO NPOTHBOPEUUT He
TOJIbKO TPHHOUIAM 3KOHOMHYHOH paboThl, HO H, KaK H3BECTHO, COINPOBOXK-
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Haercss CHHXKeHHeM MeperpysouHoil CHOCOOHOCTH, H3JIHIIHUM BbiAC/AeHHEM
Tensna B ooMorkax. OueBumHo, HauGosee OMUSKHH K SKOHOMHUHOMY PEKHM
NMONJepKHUBAETCS B BepxXHed 4YacTH JHalla3oHa CKOPOCTeH HpU YIpaBJeHUU
o 3akony P=sy=const, a B HUXKHell 4aCTH — [IpPU YIPaB/JIEHUHU IO MUHUMY-
My norepb (6).

BriBOIBI

1. DHepreTryeckue mokKasaTenu pexuMa paboTbl ABHraTess oOmpeje-
JISIOTCST BEJIMYMHOH ero pabouero CKOJbXKEHHS.

2. OHT’I/IMaJIbeIe BeJIMUUHBI CKOJbXKEHUN HaxoodaATCd - B -30He MeXAY
3HAQUSHUSIMHU, COOTBETCTBYIOIIUMHU MHHUMYMY PeaKTHUBHOM MOLIHOCTH M MH-
HHMYMY I0OTepb, IPHYEM OHH OJHKe K MOCJAEIHHM B 00/1aCTH MaJibIX CKOPO-
cTeH.

3. Ius monzmep:KaHus 5KOHOMUYHOTO pekHMMa INpPH PeryJHPOBAHUH CKO-
POCTH BHH3 OT HOMHHAJIbHOHK ClelyeT YMeHbIIAaTb abCONIOTHOE CKOJIbXKEHHE.
OcoGenHo BazkHO 3To COOJI0AATh B Ciaydyae pabOThl JBUraress Ha MaJiow
CKODOCTH BpPaLICHHUS.
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