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{[IpefpcraBiena Hay4YHbIM CeMHHApPOM HKadeAp SIeKTPHYECKHX MALMWEH
Seo e u 001Iell 3JIEKTPOTEXHUKH)

CyurecTBeHHOe B/IHSHHE Ha TEXHHKO-9KOHOMHYECKHE TOKa3aTeld OKa-
3bIBaeT KauecTBO IlepelaBaeMoll dHeprHu oT mpeolpasoBaTess K HaNpysKe,
TaK KaK TpaHcpopMupoBaHue HECHHYCOHAAJbHOrO HANPSKEHHs Bbi3blBaeT
Ho/bIIKe LOMONHHUTEIbHbIE TOTeDPH CHCTEMbBl B LeaoM. B ¢BA3H ¢ 3THM mpej-
CTaBJISIETCS BaKHBIM pelleHHe Bompoca 00 ONTHMAaJIBHOM BapHaHTe MPOeK-
THPOBAHUS CTATUYECKHX MpeoOpasoBaTenell 4aCTOTHl C TOYKHM 3IPEHHUA TIO-
Jy4YeHHs] CHHYCOHMJAJbHOTO HANpPSXKEHHsS Ha €ro BbIXOJe.

B maumHo#l craThe mpoBOAMTCS aHAJH3 (OpPMBI KPHBOH BBIXOJIHOIO Ha-
MpSIKeHUs B TOKa B HenH (peppoManHuTHOrO (Ie/HTe/]s 4acTOThl.B TPH pasa.

Cxema HCCJIeIYEMOT0 eIHTeNs YaCTOTH mpuBedeHa Ha pme. 1. Oua co-
CTOHUT W3 MOCASLOBATENHHO COSIUHEHHBIX HeJquHelHoro — HI n anmeiro-
ro —J13 snementos, xougerncaTopos C u crenuaJbHOr0 3apsHOro: yETpou-
cmBa 3Y,; BrIOYaouiero B ceds BhIKAOYaTenb K, Ga/iacTaoe conpoTnpieHte
R: u mamomoumslit seHTuap [I1]. ’ e
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Pue. 1

TIpn NOAK/MOUSHHU NENUTENsl K CETH B MOC/eLOBATE/bHOM LeNH, CoLep-
JKalled HeIMHeNHYI0 HHIYKTHBHOCTD M JHHeHHYio emkocTe C, BC/IeECTBHE
ABTONAPAMETPHYECKOTO Pe3oHaHca BO3GYKIAIOTCS MOLHbIE CyOrapMOHHYe-
CKHe KoveOaHus ¢ YacTOTOH B TPH (pasa MeHbllle YaCTOThHl MHTAIOMEH CETH.
IlpakTHuecku 3TH KosneGaHHS HeCHHYCOMJAJbHbI, TAK KaK Ha BBIXOJ PE30HH-
pYIOIIeH CHCTEMbI B JAHHOM CJIydae HEH30eHO NPOHHKHOBeHHE 4aCTOThbl MH-
TaloMLIe# CeTH U rapMOHUK MpeolpasoBaHus ¢ BbIXOAA HEJIHHEHHONO 3JIeMeH-
Ta.

Jast ouenxs ¢opmbl cyOrapMOHHYECKHX KOJAeOAHHH TpH TepHOIrYe-
CKOM XapakTepe npoilecca Bo3OyxaeHHs, 00bIYHO MOIb3YIOTCH KO UIHeH -
TOM rapMOHHK [2] '
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Beauyunsl kocuHycHol U’y u cmHyUHsoﬁ ”n COCTABJAIOUINX OMPeIeIs-
0TCH rpaduuecks MpH PaBJOXKEHHH KPHBOH BbIXOXHOro Hampsokenus U B
psan Pyppe [3].

Hecunyconnaasioctb cyOrapMOHHIEOKHX KOJEOAHUH TakiKe 3ABHCHT H
OT MOJOKEeHHST pabouell TOUKH, XapaKTepHIyioUlell JMaHHBIE pexuM PabOoTH
JeNUTeIs, B Mpefesax o0JacTH CYLISCTBOBAHHS KOJeOaHuM.

Mas nenutens yacToThl B TPH pasa ObLIM ONpPELeNSHbl rpaHHIBl 00-

JIaCTH CyUIeCTBOBAHHS YCTOHUMBLIX »crw@ra:pxwoquetuxnx KoJ1e0aHHH, KOTOpble
TpHUBENEHLl Ha pHC. 2.
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Pue. 2

B pesynbraTe 3KCIEpHMEHTAIBHOIO HCCIELOBAHMS YCTAaHOB/ISHO, 4YTO
P U3MEHEHHH WHIYKIHH B HelH HeTHHeHHOro 3JeMeHTa B Tpegetax 06J/a-
CTH CYLIECTBOBAHUS WIMEHsSETCs W (opMa KPHBOH BHIXOMHOIO Haillp sk eHMs:
OT yNJOWEHHOW — MPH MaviblX 3HAYeHHAX WHLYKIHH — BOJH3YU TpPaBoOi rpa-
HUUBL O6J2ACTH, 10 CHHYCOHIAJbHOH, KOTOpPas NpH OOJBIIHX 3HAYSHMAX HH-
IYKIWH — BOJIM3H JTeBOH NpaHMIBI 00JaCTH, 3HAYHTEIBHO HCKazKaeTCs.

®opMa KpHUBOH BBHIXOIHONO HAMPSZKEHUsT 3aBUCHT TaKXKe M OT BEJHYH-
HBI - @MKOCTH KOHISHCATOPOB, BK/IIOUEHHLIX NOCTEI0OBATENbHO B Iiellb: IPHU
Manbix 3HameHusax C — Qopma kpuBOH B GoJbllel CcTeNeHH MPUOTHKAETCS
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K CHHYCOWZAJBHOH, 3aTeM C yBeJHYeHHEM eMKOCTH KOHIeHCAaTOpPOB — Iepe-
XOIHT K YIJIOLeHHOH U mpH 3HaynTewibHelXx C dopMa KpHBOH BHIXOMHOrO Ha-
NPSAKEHUS OPUOMUKAETCs K TPsMOYroJbHOMH,

CremoBaTeIbHO, BHYTPH O0JACTH CYIIECTBOBAHUS MOXKHO BBIIEIHTb OI-
peiiesieHHble 30HB C KOJe0aHHAMH, COTeprKalldiMH P asJHYHbIH TPOMEHT Tap-
MOHUYECKHX COCTaBJASIOMmMUX. [TyHKTHpHON JMHHeH 3iech BblAeleHa 30HA, B
npegesaax KOTopo# ¢dopMa KPUBOH BBIXONHONO HaMpsuKeHHs B HauOOJbileH
CTEMEeHH TIPUOIHKAETCS K CHHYCOMIAJIbHOH, KoaduIrenT rapmMoHHK Kp
3necp umeHsietcs ot 12 go 189% (soma 1). B Gouabluell cremenn uCKaxeHa
(opMa BBHIXOJHOPO HampszKeHUs, ecad pabouas TOYKa NeJHTes]s HaXOIUTCs
B 30He 2, KOTOpasi Ha PUCYHKe OrpaHH4eHa LITPUXIYHKTHPHOH juHHed. B
npefenax 3TOH 30HBI KOIPPHUIHEHT rapMoOHHK H3MeHseTcs ot 18 mo 40%.

TI'apymonnuecknil aHanIu3 KPHBHIX HANpSAMKeHHs U TOKA B 30He 2 MOKa3ad,
YTO TIPH HWHIYKIHUSAX, 3HAYEHHS KOTOPBIX JexKaT Bbillle 30HbI 1, mpeobaama-

0lllee 3HAUSHHE B KPHUBOH (BBHIXOUHONO HaNPSKEHHsS UMEeT TPEThs H NATAd
rapMOHHYecKHe, a TPHY 3HAUeHUsX WHAVKIHH, JepKalluX HUpKe 30HH 1, B oc-
HOBHOM CKa3bIBaeTCs BJAUSHHE TPeTbell rapMOHHUKH, MOSTOMY GopMa KPHUBOK
BLIXOJIHOTO HaMpAKeHHs 31ech BBINIIUAT GoJsee YIJIOLLEHHOMN.

Ecan pabouyas Touka menuTe]s HAXOOUTCS B 30He 3 IIPH UHAYKUHAX,
3HayeHHUs KOTOPBIX JIezKaT 3a Ipeaeqamu 30HBI 2, GopMa KPHUBOH BHIXOLHOTO
HanpsKeHHus CHJABHO HCKalkeHa H3-3a NPUCYTCTBHS TPeTbeH, TATOH M celdb-
Mo# rapmoHuk. KoadpuuueHtT rapmoHmK B 3TOH 00JaCTH HIMEHIETCH OT
40% wu BbIIE.

Ha puc. 3 mpuBemeHbl OCHHUIIONDAMMBI, CHATble AJs PasJHIHBIX pado-
YHX TOYEK [AeJHTeNs B Ipelenax o00JacTy CyILecTBOBAHHS KOJIeGamnn mno-
KasaHHBIX Ha pHC. 2.

By KpHBBIX BBIXOIHOTO HaMpPSKeHHsT ¥ TOKa JJsi pabouell TOWKH JesH-
Teas A, Haxoxsuedcs B 3oHe 1, mokasaHn Ha puc. 3a. PopMa KPHUBOH BBI-
XO/IHONO Hamnps*KeHUsl HCKarKeHa 3/iech B MeHblleH cremeEH. I apMOHHYeCKHH
aHaJH3 NOKasaJ, 4To KO3(hOHUIEHT rapMOHUK 3jech cocrasiaser 15%, Tpe-
. Tbsl TapMoHuueckasi ks — 8%, maras ks — &Y%, cempmasg k; — 7% . Hambosp-
el Mo aMIVINTYle FapMOHHUECKOH B KPUBOH TOKa B LEMH JEJIHTENS SBJA-
eTcst TpeTbsi, KoTopasi coctaBasier 10%, msras u cenbmas — 29% u 8% co-
OTBETCTBEHHO. :

Kaxuv ofpazom m3MeHHTCss GOpMa BHIXOIHOTO HamMpsKeHHS, eCau J1e-
JuTesb Oymer pa®oTaTh IpH TOH Ke caMOil WHIYKIMH, 4TO U B TOUKe A, HO
MpH OGOJNbIIeM 3HAYEHHH €MKOCTH KOHIEHCATOPOB (B AaHHOM cJaydae pabo-
yas Touka B), Xxopomro BmIHO M3 OCHHJJIONDaMMBbl, IpHUBELeHHOH Ha pHC. 30.
[ apmornyeoknit coctTaB KpHBO# BbIXOIIH!OII‘O HaNMPSKEHHS 3[eCh CAEMYIOIHA:
ke=26%, ks=8%, ks=8%, k;=2,6%. Ilna kpusoii Toka umeeM ky=40%,
k3— (-80/0a k5=18)180/0) k7=‘80/0 %

Ecou npu stom e 3HaueHWH eMKOCTH KOHIEHCATOPOB B LeMH JeJHTE/s
VBEJIHYHTb 3HAUYEHUe HHIYKIWA B HeJHHEeAHOM 3JeMeHTe po 1,15 T4. (pabo-
yasg rouka C, jgexamias B 30He 2), MO KPHBasi BHIXOIHOro HampsizKeHHs Oy-
JeT uoKarkeHa B OoJpliell cremenu (puwc. 3B). [Has xpuBoil HampszKeHHs
anech kr=40%, ks=12%, ks=20%, k;=2,8%; Jas KpHBOH TOKa B LeMmu
neautenss uMeeM kp=93%, k3=29,7%, ks=46%, k;=8%. M3 npusemenno-
ro aHaJju3a BHIHO, 4TO Tpeobjajaioliee 3HaAYeHHE HMeeT TATasds rapmMo-
HUKA.

Ha pmuc. 3r .npmaemema OCIYM/ITOTPaMMa BBIXOJHOTO HaMPSAKeHHs H TO-
Ka B 1emu aJjs pabGoued Touku M, T. e. konma aenuteqap paboraer npu 607b-
WX 3HAYCHHAX WHAYKIHE U eMKOCTH KOHIeHcaTopoB B Ienu. I'apmoHHue-
CKA¥ aHaJM3 TaHHBIX KPHBBIX IIOKaBaJ, uTO JJist KpHBOH  HalpsuKeHHs
ke=038%, ks=26%, ks=9%, k;=2,6%; mnas «xpusod ToKa k.=70%,
ks=60%, k;=36%, k;=20%. CaenosatesbHo, 3uech B OCHOBHOM HpeobJa-
NaeT TpeTbst rapmoHuueckas. Heobxomumo Takske OTMETHTb, UTO NPH 3HA-
YHTEABHBIX SMKOCTAX KOHIEHCAaTOpOB, T. €. TaM, NIe NPH VBeJNWdSHHH HH-
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AYKIAA OT MHHUMAJbHOrO 3HAYeHHs [0 MAaKCUMaJbHOro, pabodas TOuYKa
He TPOXOAUT yepe3 30HY |, dopma KPHBOH BBIXOIHOTO HAMPSMKEHHS H3Me-
HaeTcs He3HauuTe bHO. Popma KPUBOH BHIXOIHONO HaNPAKEHUS 34eChb TIPH-
OJamKaeTcss K NpSIMOYTOAbHOH H NPH yBeJIHYEHHH HHAYKIMH HECKOJbKO 'H3-
MEHSIeTCS B OCHOBHOM 3a CYeT yBeJUUEHHS TpPeTbeH IapMOHHUECKOH.

Wrak, mpoBeneHHbll aHaa#3 (OPMBI KPHBOM BBIXOJHONO HaNpPAXKEHHS
W TOKa B JEJUTeNe NaeT BO3ZMONKHOCTb INPH NPOCKTHPOBAHHH €r'o Olpeje-
JUTh paGouyio TOouKy B Ipefesnax 00/1acTH CyLIeCTBOBaHHsA KoJeOaHHH, Hc-
X051 W3 TPe6OBAHUH, NPEIbSBITEMBEX K (OpMe KPHBOH BBIXOJHOTO Hamps-
JKEHHS.

BbiBOJibI

1. Ilpu 3KcepHMeHTA bHOM HCCJEJOBAHHU JEJNHTeNs yCTAaHOBJEHO, 4TO
B Ipejeax 00/1aCcTH CyLeCTBOBAHMS KoseOauui (opMa KPHBOH BBIXOJAHOTO
HATPAMKEHHs H TOKA B LENH JeJHTe ]Il H3MEHSeTCs B 3aBHCHMOCTH OT HHIYK-
LHH HeJHHEHHOTO 3JeMeHTa H BeJHUYHHBl eMKOCTH KoHAeHcaTopos C.
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