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7.1 KonaeHcaTopbl M HX OCHOBHBIE MAPAMETPLI.

Konoencamop — ycTpOWCTBO JI1 HAKOIUICHHS] DHEPTHM JJIEKTPUUYECKOTO
MoJIsA, MPECTaBIAIONIee COO0M ABYXIOMIOCHUK C ONpPEAEICHHBIM 3HAYEHUEM €M-
KOCTH ¥ MAJIOW OMUYECKOU IPOBOJUMOCTH.

Ilpunyun Oeticmeuss KOHJIEHCATOPAa OCHOBaH Ha CIOCOOHOCTH HaKaIuBaTh
ANEKTPUUECKHUE 3apsiibl HA METANIMYECKUX OOKIIaJKaxX MpU NPUIOKEHUH K HUM
HaIPSKEHHUS.

KonudecTBeHHOI Mepoil COCOOHOCTH HAaKaIuIMBaTh 3apsij SIBISETCS eM-
Kocmb KoHOencamopa. B nipocTeiiiieM ciiydae KOHASHCATOP MPeACTaBisieT coOon
JIB€ METAJUIMYECKNE IUIACTUHBI, PAa3JAEICHHBIE CIOEM IUAIIEKTPUKA, KAK IMOKA3aHO
Ha pucyHke 7.1.

Ilo nasHauenuro KOHAEHCATOPHI MOAPA3ACISIOT HAa KOHTYpPHBIE, Pa3eiiu-

TENbHbIE, OJIOKUPOBOYHBIC, (PUIBTPOBBIC U T.J., IO XapaKTepy U3MEHEHHsI eMKOCTH
— Ha MOCTOSIHHBIC, IEPEMEHHBIE U MOJTyTIEPEMEHHBIE (TIOJICTPOCUHEIE).
Ilocmosinnvle KonOeHcamopvl — OCHOBHOMW KJIACC KOHJIEHCATOPOB, HE Me-
HAIOIIME CBOEH EMKOCTH (KpoMe Kak B TEUYEHHE CpOKa CIyxkObl). [lepemernHvle
KOHOeHCcamopbl — KOHJIEHCATOPbI, KOTOPBIE AOMYCKAaIOT M3MEHEHHE EMKOCTH B
npouecce GyHKIUOHUPOBAHMS alapaTypbl. YIpaBleHUE EMKOCTbIO MOXKET OCY-
MIECTBISTHCS ~ MEXaHWYECKH, DOJCKTPHUUECKUM  HamNpsOKEHUEM  (BapUKOHBI,
BapuKarbl) U TEMIEpaTypor (TepMokoHAeHcaTopsl). [Ipumensitores, Hanpumep, B
paANONPUEMHHUKAX AJI IEPECTPONKH YaCTOThl PE30HAHCHOTO KOHTYpa. [loocmpo-

eunble KOHOeHCcamopbl — KOHAEHCATOPhl, EMKOCTh KOTOPBIX U3MEHSIETCS IpH pa-
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30BOM WJIM MEPUOJUYECKON PETryIMPOBKE U HE U3MEHSETCS B mpouecce (hyHKIHO-
HUPOBAaHU amnmaparypsl. X UCHONB3YIOT Il MMOACTPOMKU U BBIPAaBHUBAHUs Ha-
YaJbHBIX EMKOCTEH COIPAraeMbIX KOHTYPOB, Il NEPUOIUYECKOU ITOACTPONKU U
PEryIMPOBKH 1eNeil cxeM, /e TpeOyeTcss He3HAaUUTEIbHOE U3MEHEHHE EMKOCTH.

Ha pucynke 7.1 noka3aH BHEIIHUI BHJI OCHOBHBIX KOHCTPYKUUWA KOHAEHCA-
TopoB. IIpu 3TOM Ha pucyHke 7.1,a-6 moka3zaHbl MOCTOSIHHBIE KOHAEHCATOPBI: Me-
TaI00yMaKHbIE, MJICHOYHBIE U 3JIEKTPOJIUTUYECKHE COOTBETCTBEHHO, HA PUCYHKE

7.1,c moKka3zaH BUJ MOHUCTOpPA, a HA pUcyHKe 7.1,0 — moACTpOeUYHbIN KOHJEHCATOP.
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Pucynok 7.1 — BHemHuil BUA OCHOBHBIX KOHCTPYKIUN KOHJEHCATOPOB

Ilo mamepuany ousnekmpuka pa3nuyalOT TPU BUJA KOHJIEHCATOPOB: C TBEP-

IBIM (CTEKJIO, CI0/Ia, KEpaMuKa, TOHKUE CJIOM HEOPraHWYECKOU IJICHKH), Ta3000-
Pa3HBIM M KUJIKUM (DJIEKTPOJUTHUUYECKHE U OKCUAHO-TIOIYINPOBOJTHUKOBEIE) JH-
AIEKTPUKOM.

TBepAbIil AUINEKTPUK MOKET OBITH C TIOMOIIBIO TBEPIOTO HEOPTAHUUECKOTO
3aMOJIHEHUSI: CTEKIIO, CJII0JIa, KEpAMUKa, TOHKUE CJIOM HEOPTaHUYECKOU IUICHKH , a
TaKXe C MOMOIIBIO TBEPIOT0 OPTaHUUECKOTO 3aMOJHEHUs: OyMaru, COBOKYIMHOCTH
MeTal-Oymara, IJIeHKM. B KauecTBe KUIKOTO JMAJICKTPUKA MCHOJIb3YETCS
OKCHJIHBIM CJIOM Ha METaJLTMYeCKOM aHojie. Bropas oOkiaaka (KaToa) — 3TO WU
ANEKTPOJIUT (B AIEKTPOJMTHUECKUX KOHJIEHCATOpaX) WM CIOW MOJYyIMPOBOJIHUKA
(B OKCHIHO-TOJTYTIPOBOTHUKOBBIX), HAHECEHHBI HEMOCPEACTBEHHO HAa OKCHHBIN
CIOM. AHOJ W3rOTOBJAETCA, B 3aBUCUMOCTHM OT THNA KOHAEHCATOpA, W3
ATFOMUHUEBOM, HUOOMEBOM MJIU TaHTaJ0BON (DOJBIU MM CIIEYEHHOTO MOPOIIIKA.

Oco0bIM KJIacCcOM KOHJEHCATOPOB, pa3paboTka KOTOPBIX Hayanach B 1997
roJly, SIBIISIIOTCS UOHUCmOpbl (CYTIEp- WU YIAbTPa-KOHJCHCATOPHI), MPEACTABISAIO-
e co0o KOHAEHCATOPhI C OPTAHUYECKUM DJICKTPOJIUTOM, «OOKIagKaMu» B KO-

TOPOM CIIY’)KUT IBOMHOMN JJIEKTPUYECKUM CJIIOM HA TPaHUIEC pasfelia dJIEKTpoJa U
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ANEKTpoNHTa. B CBA3M € TeM, 4TO TOJUIMHA ABOMHOrO 3JIEKTPUUYECKOIO CJOs, T.€.
pacCTOSTHUE MEXIY «OOKIIagKaMi» KOHJICHCATOpa, OYEHb Majla, HOHUCTOPBI UMeE-
10T OOJIBIIFE €MKOCTH IO CPAaBHCHUIO ¢ OOBIYHBIMH KOHICHCATOPAMH TOTO IKE
pasmepa. K ToMy ke HCNOIB30BaHHME JIBOMHOIO 3JEKTPUYECKOrO CJIO0S BMECTO
OOBIYHOTO JUAJICKTPUKA IMO3BOJIICT HAMHOTO YBEIWYHUTH IUIONIAJbh MOBEPXHOCTH
AJIEKTPOa, HAITPUMED, TyTeM HCTIOJIb30BaHUS TaK MOPUCTHIX MaTEPHUAIOB, KaK akK-
TUBUPOBAHHBIN yTOJIb WM BCIICHCHHBIE MaTepUabl. TUITHYHAS €MKOCTh HOHUCTO-
pa — HeckoJibko ¢apaj Nmpu HOMUHANIBHOM Hamnpspbkenuu 2..10 B. Jlns cpaBHeHus
ANEKTPOTUTHICCKUE KOHACHCATOPHI HIMEIOT EMKOCTh TIOPS/IKA COTEH UKo apa.

C mosBJICHUEM MOHHCTOPOB CTAJI0 BO3MOYKHBIM HCITOJIH30BATh KOHEHCATO-
pPBI B DJICKTPUYECKUX IEMAX HE TOJHKO KaK MPeoOpa3yroNIuil AIEeMEHT, HO U Kak
HUCTOYHUK TOKA. Takue 3JIEMEHThI UMEIOT HECKOJIBKO MPEUMYINECTB HaJl OOBIYHBI-
MU XUMHWYECKHMMH HWCTOYHHKAMU TOKA - TajJbBaHWYECKHUMH DJJIEMCHTAMHU U
aKKyMYJISITOpaMH. B 9acTHOCTH, OHU MUMEIOT BBICOKHE CKOPOCTH 3apsIKU U Pas-
PAIKY, MATyI0 A€TPaJaliio Jaxe Mociie COTEH ThICSY LIMKIIOB 3apsiaa/pas3psaa, Ma-
JBI BeeM, HU3KYI) TOKCHMYHOCTh MAaTE€pUANIOB, BBICOKYIO 3(P(EKTUBHOCTHL (OoJie
95%), HenonsipHOCTh. Bee 3TH AOCTOMHCTBA /€NIal0T BO3MOXKHBIM X MCIOJIb30Ba-

Hue B coToBbIX Tenedonax u [TKIIL

Daexmpocmamuyeckuil Daexkmpoaumuyeckuit  C 080UHBIM ITEKMPULECKUM CTI0EM
!

U Inexmpood . Pazderumens
ARMUCUDOSAHHBLI
E Y2018
d

Pucynok 7.2 — CpaBHEHHE KOHCTPYKTUBHBIX CXEM TPEX KOHJAEHCATOPOB:
IIEKTPOCTATUYECKOTO, NIEKTPOJIMTHIECKOTO U HOHUCTOPA
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B Poccun ycnoBHble rpaduyeckne 0003HauUeHUST KOHJEHCATOPOB Ha CXeMax
noJkHBI cooTBeTcTBOBaTh 60 'OCT 2.728-74 nubo MEXIyHapOAHOMY CTaH-
napty IEEE 315-1975. YI'O xonaencaropoB npuBeensl B Tabmute 7.1.

Tadbnuna 7.1 - 006o03naueHus koHaeHcatopoB Ha cxeMax o ['OCT 2.728-74

O6o03HaueHue Onucanue

% Konpaencarop noctosHHON EMKOCTH

—% ITonsspru3oBaHHbBIN KOHAEHCATOP

—EE [ToxcTpoeyHblid KOHAEHCATOP IEPEMEHHOM EMKOCTH

OCHOBHBIMM TIapaMeTpaMU KOHJEHCATOPOB SBJISIOTCS €MKOCTh U pabouee
HanpsbkeHue. KpoMe Toro, cBOMCTBa KOHJIEHCATOpa XapaKTEPU3YIOT PSAOM Iapa-
3UTHBIX ITAPAMETPOB.

Emkocme mipocteiiiiero KoHjaeHcaropa, usmepsiemas B nd, onpenensercs
COOTHOILIEHUEM

&

C=0885" (7.1)

rIe & - OTHOCUTENbHAs IUAJICKTPUYECKas MPOHHUIIAEMOCTh AMDJICKTPHKA; S -
mIomaab oOKIAfOK KoHIeHcaTopa (cM°); O - paccTosHHMEe MEXIy OOKIagKaMu
(cm).

Ha snexTpudecknx MPUHIUMITHATBHBIX CXeMaX HOMHHAJbHAs EMKOCTh KOH-
JICHCATOPOB OOBIYHO yKa3biBaeTcs B Mukpodapanax (1 mx®d = 106 nd) u nukoda-
panax, HO Hepenko U B HaHodapanax. [Ipu émkoctu He 6onee 0,01 Mx®d, EmKoCTh
KOHJ/ICHCAaTOpa YKa3bIBaIOT B MUKO(dapamax, Mpu 3TOM JOMYCTHMO HE yKa3bIBaThb
eIMHUILY U3MEepeHus, T.e. mocTurc «ndy» omyckarT. [Ipn 0603HaueHN HOMUHA-
Ja EMKOCTH B JIPYTUX €AMHMIIAX YKa3bIBalOT eIMHUIY M3MepeHus (nmukodDapan).
JUist IEKTPOIUTUYECKUX KOHICHCATOPOB, a TAKXKE /IS BBICOKOBOJIBTHBIX KOH/ICH-
CaTOpPOB Ha CXeMax, Mocje 0003HAaYeHUs] HOMUHAa EMKOCTH, YKa3bIBAIOT UX MaK-
cuMalibHOE pabodee HampsbkeHue B BosibTax (B) winu xunmoBosbTax (kB). Hampu-

Mmep Tak: «10 Mk x 10 B». /{15 nepeMeHHBIX KOHIEHCATOPOB YKa3bIBAIOT IHANA30H
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U3MEHEeHUs] EMKOCTH, Hanpumep, Tak: «10 — 180». B HacTod1ee BpeMst U3roTaBIn-
BAIOTCSl KOHAEHCATOPHI C HOMUHAJIBHBIMH EMKOCTSIMU U3 JECITUYHO JIorapupMu-
yeckux psanoB 3HaueHuid E3, E6, E12, E24, T.e. Ha ogHy Aekany npuxoaurcs 3, 6,
12, 24 3naueHusi, TaK, YToObl 3HAYEHUSI C COOTBETCTBYIOIIUM JIOMYCKOM (pa3opo-
COM) MEPEKPHIBAIHU BCIO JICKATY.

Ilo oonycmumvim omknonenuam om nomunana + AC KoHaeHcaTOphI pas-
JISJISTFOT Ha KJIAcChl, Kak nmoka3aH B Ta0iwmie 7.2.

Tadnuna 7.2 — Knaccel TOUHOCTH KOHAEHCATOPOB

Knmacc |0,01 |0,02 |[0,05 |00 |O I I Il v |V Vi
Honyck, | £0,1| +£0,2| £05|+1 | +2 | £5 |+£10 | +20 |-10 |-20 |-20
% +20 | +30 | +50

Anekmpuueckana nPOYHOCMb KOHOEHCAMOPA XapaKTepU3yeTcs 3HAUCHHEM
HaMpspKeHUs: Tpo0os ¥ 3aBUCUT B OCHOBHOM OT M3OJISIIMOHHBIX CBOMCTB JUAJIEK-
Tpuka. B TexHUWYECKOW MOKYMEHTAIIMM YKa3bIBAlOT HOMHUHAJILHOE HAIpsKEHUE,
T.€. TAKO€ MaKCUMAaJIbHOE HaIpsIKEHHE, TPU KOTOPOM KOHJEHCATOP MOXKET pado-
TaTh JJIUTEIBLHOE BpeMsl MpHU COOJIOJICHUM YCIOBUM, YKAa3aHHBIX B TEXHUYECKOU
JIOKyMEHTAIIHH.

Cmabunvnocmes emKocmu ONPEENsieTCs] €€ U3BMEHEHUEM 0] BO3ACCTBU-
eM BHemHUX (aktopoB. HauOosnbliiee BIusHHE OKa3biBaeT Temmeparyphel. Ee
BIIMSIHUE OLICHUBAIOT memnepamypuovim korpgpuuyuenmom emxocmu (TKE):

oc = _AC : (7.2)
CoAT

VY BBICOKOUYACTOTHBIX KOHJIeHcaTOpoB BennunHa TKE He 3aBucut ot TemnepaTtypsl
U YKa3bIBAa€TCs Ha KOPIIyCE€ KOHIEHCATOpa OKPacKOW KOopIyca B OINpEAEICHHBIN
LBET C HAHECEHUEM LIBETHOM METKH. Y HU3KOYaCTOTHBIX KOHAEHCATOPOB TEMIIEpa-
TypHas 3aBUCUMOCTb EMKOCTH HOCUT HEJIMHEUHBIN XapaKTep U OLICHUBAECTCS BEIIU-
YUHON memnepamyphoil necmadunvhocmu (IIPENEIbHOE OTKIOHEHHE E€MKOCTHU
[P KpallHUX 3HAYEHUSIX TEMIIEPaTyphl).

KoHnaeHcaTopbl HaX0a4T MPUMEHEHHE PAKTUYECKU BO BCEX 00JIACTIX 3JIEK-

TPOTCXHHKH. OCHOBHBIMH U3 HUX SABJISIOTCS:
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- IOCTPOEHUE COBMECTHO C KaTyUIKaMHU MHAYKTUBHOCTU WU/WIIA PE3UCTOPaAMU
pa3IUYHbIX IENel C YaCTOTHO-3aBUCHUMBIMHU CBOWCTBaMH ((pUIBTPOB, Lienend 00-
paTHOM CBA3M, KOJeOaTEIbHBIX KOHTYPOB H T.11.);

- MOJyYEHUE UMITYJIbCOB OONBIION €MKOCTH (IIpU OBICTPOM paspsjlie KOH-
neHcaTopa) B (POTOBCHBIIIKAX, UMIYJIbCHBIX JIa3€paxX ¢ ONTHYECKOM HAKAuKOMU, Ie-
Heparopax Mapkca 4 T.4.;

- BBIIIOJIHEHUE AJIEMEHTA NaMsATH WM YCTPOWCTBA XPAHEHUS JIEKTPUUECKON
SHEPruu (Ha OCHOBE CIIOCOOHOCTH JJIMTENBHOE BPEMSI COXPAHATD 3apsia);

- IpUMEHEHUE NJii KOMIIEHCAllUU PEaKTUBHOW MOIIHOCTU U B (QUIbTpax
BBICIIMX FAPMOHHUK;

- BBINOJHEHUE W3MEPUTEIBLHOTO MpeoOpa3zoBarens Uil U3MEPEHHs MajbIX
nepeMenieHnii (M3MEeHeHHe pacCTOSTHUS IPUBOJIUT K U3BMEHEHUIO €EMKOCTH), U3Me-
pPEHUS BIAXKHOCTH (M3MEHEHHE BIXKHOCTU OTPAXAE€TCs] B U3MEHEHUN OTHOCUTEINb-
HOM JUAJIEKTPUUYECKON MPOHUIIAEMOCTH );

- peanu3anus JOTUKH padOThl HEKOTOPBIX 3alIMT.

7.2 KaTyIIKi HHIVKTHBHOCTH, TPAHCHOPMATOPHI M APOCCETH.

Kamywika undykmugenocmu — BUHTOBAsI, CIUPaJIbHAS WIM BUHTOCIUPAIIb-
Has KaTylKa U3 CBEPHYTOrO0 M30JIMPOBAHHOIO MPOBOJHMKA, OOJaAaronias 3Hauu-
TEIbHOW MHYKTUBHOCTBIO TP OTHOCUTEIBHO MAJION EMKOCTH U MaJIOM aKTHBHOM
CONMpOTHUBICHUH. Takas cucTeMa CHocoOHa 3amacaTh MAarHUTHYIO SHEPTUI0 MPHU
MPOTEKAHUH HJIEKTPUYECKOTO TOKA.

IIpumensaroTes Ay co3naHus
(GUIBTPOB, DJIEMEHTOB  3aJICP>KKHU
CUTHAJIOB, 3alIOMUHAIOIINX 3JIEMEH-
TOB, OCYIIECTBIICHHS CBSI3HM MEXKIY
LEMNsSMHU 4epe3 MarHUTHBIA MOTOK U

T.HO.

B ornuune or pe3sucTopoB U

KOHJICHCATOPOB OHH HE SsBIsAIOTCS  PHCYHOK 7.3 — KaTyllka MHIYKTUBHOCTH

Ha MaTEpUHCKOM IIJIaTe KOMIIBIOTEPA
CTaHIAPTU30BaHHBIMU U3JIEIIUAMU, &
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W3TOTABJIMBAIOTCS JIII KOHKPETHBIX IICJIed M UMEIOT TaKWe MapaMeTpbl, KOTOpPbIe
HEOOXOIUMBI JIsI OCYIICCTBIICHHS TEX WU WHBIX MPE0oOPa30BaHMM dIECKTPUICCKUAX
CUTHAJIOB, TOKOB W HampsDKCHWH. J[7s yBeTWYeHHs] MHIAYKTUBHOCTH TPUMEHSIOT
CepIIeYHUKH U3 (HEPPOMATHUTHBIX MATEPHUATIOB: JJICKTPOTEXHUYCCKON CTalH,
nepMaios, KapOOHUIBHOTO kKeje3a, heppuToB. Takke CEPACUHUKU UCTOIb3YIOT
JUTSI I3MEHEHUS WHIYKTUBHOCTH KaTyIIeK B HeOONbmUX mpenenax. [Ipumep ka-
TYIIKH WHIYKTHUBHOCTH HA MATEPHHCKOM IIaTe KOMITBIOTEpA MOKa3aH Ha PUCYH-
ke 7.3.

Ha »syekTprueckux NPUHIUIHAAIBHBIX CXEMaxX KaTyIIKH HWHIYKTHBHOCTH

0003HavyarTCAd CUMBOJIOM, TOKa3aHHBIM Ha PUCYHKe 7.4,

= Y Y Y

Pucynok 7.4 — O00o3HaueHue KaTylmKkd HHIYKTUBHOCTH

Pa3HOBHIHOCTSAMHU KaTylIEK UHAYKTUBHOCTH SBIISIFOTCS:

- KOHMYpHble Kamywlku uHoykmugHocmu. VICTIONb3yIOTCS COBMECTHO C
KOHJIEHCATOpaMU ISl TIOJIYYEHHUsS] PE30HAHCHBIX KOHTYpOB. OHM JIOJ>KHBI UMETh
BBICOKYIO CTaOMIIBHOCTh, TOUHOCTh U I00POTHOCTb;

- kamywku ceasu. [IpumeHstoT Ay o0ecrneueHns HHAYKTUBHOM CBA3U MEX-
1y OTIAEIbHBIMM LENSMU M Kackagamu. Takasi CBA3b MO3BOJIAET, HAIPUMED, pa3/e-
JIUTH MO MOCTOSIHHOY TOKY LIeTH 0a3bl U KOJUIEKTOpA U T.J.;

- sapuomempul. KaTylmiky, MHAYKTUBHOCTb KOTOPBIX MOXXHO H3MEHSTH B
IpoLecce 3KCIUTyaTalluy JUIsl MEePeCcTPOUMKHU KojebaTelbHbIX KOHTYpoB. OHU CO-
CTOAT M3 JABYX KaTyIIEK, COEAUHEHHBIX mocheoBaTenbHo. OqHa U3 KaTyllIeK He-
MOABWXKHAs (CTaTOp), Apyras pacroJjiaraetcsi BHyTpU MEPBOM W Bpaiaetcs (po-
Top). Ilpn U3MEHEHNN TOJIOKEHHSI POTOPA OTHOCUTENIBHO CTATOPAa U3MEHSIETCS Be-
JMYMHA B3aUMOMHAYKIIMH, &, CJIEJOBATEIbHO, HHAYKTUBHOCTh BapuomeTpa. Takas
CUCTEMa MO3BOJIIET U3MEHATh MHAYKTHUBHOCTH B 4..5 pa3. B deppoBapuomerpax

WHyKTUBHOCThH U3MEHSETCS TIepeMenieHueM (heppoMarHuTHOTO CepACUHUKA;
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- Opoccenu. Katymku MHAYKTUBHOCTH C OJHON OOMOTKOM, 00Jiamaromniue
BBICOKUM CONPOTHBIIEHUEM MEPEMEHHOMY TOKY M MaJIbIM CONPOTUBIEHUEM IO-
CTOSHHOMY. OOBIYHO BKJIIOYAIOTCSA B LEMAX MUTAHUS YCUIUTEIbHBIX YCTPOMCTB.
[IpenHa3HavyeHsbl A5 3alIUThl ICTOYHUKOB MTUTaHUS OT MOMAJaHUsl B HUX BBICOKO-
YaCTOTHBIX CUTHaj0B. Ha HU3KMX 4acTOTax OHM MCHOJB3YIOTCS B PUIbTpax ueneu
MUTaHUS U OOBIYHO UMEIOT MEeTAJIIMYeckue uin pepputoBbie cepaeuHuKku. KoHet-
pyKIus Apoccens ¢ GeppUTOBbIM CEPJIEYHUKOM MOKa3aHa HAa pUCYHKE 7.5;

- cOB8oeHHble Opoccenu. JIBeé HAMOTaHHBIX
BCTPEYHO KATYIIKH HHIYKTHBHOCTH, HCIIOJIb-
3yl0Tcd B QUIBTpAaX MUTAaHUS. 3a CYET BCTpeU-
HOM HAMOTKM M B3aMMHON WHIYKIUH Oojee
3¢ (PeKTUBHBI NMpU TEX K€ rabapuUTHBIX pa3Me-

pax;

|

T JAIT . i
[Ty

- KamywKu UHOYKMUGHOCMU O 2UO-

puonvix unmeepanvuvix cxem (I'MC). Ilpenna-
PucyHok 7.5 — Onexrpruueckuit

Jpoccelib ¢ peppOMarHUTHBIM
Y BBITIOJTHSIFOTCS B BHJIC TOHKOIUICHOYHBIX CITH- CEPICUHUKOM

3Ha4eHbI JJ1s1 padoThl Ha yactoTax 10..100 MI'1g

panbHEIX Katynrek. Ha mromamn 1 cM® pacronaraercs ue 6oiee 10 ButkoB. J[06-
pOTHOCTH Takux Karymek He npesbimaer 20..30. [Ipennoyturenen BTOpol Bapu-
aHT WCIIOJIHEHUSI — B BUJE TOPPOMAAIBHON KAaTYIIKH Ha (PEPPUTOBBIX CEpJICUHU-
Kax.

B nocnegnee Bpemsi HAMETUIIACHh TEHICHIIMS 3aMEHbI KaTyIIeK HHAYKTUBHO-
CTH CHEUHUaIbHBIMM CXEMAaMH Ha TPaH3UCTOpaxX (TMpaTopbl) U 3JIEKTPOMEXaHHUYe-
CKUMH, MbE30JIEKTPUUECKUMH U aKyCTOAJNEKTPUUYECKUMHU (PUIBTpaMU, OCHOBaH-
HbIMHM Ha NPHUHIIMIE MEXaHMYECKUX YINPYTrUx KoieOaHUi U MEXaHMYECKOro pe3o-
HaHca. CKOpOCTh pacpoOCTpaHEHUsl YIPYrux KojaeOaHuil B TBEPJOM Telle IpUMep-
HO B 100 TBIC. pa3 MeHbIIIE CKOPOCTU PACTIPOCTPAHEHUS dJIEKTPOMATHUTHBIX BOJIH,
YTO IO3BOJISIET CO3/1aBaTh OUYE€Hb KOMIAKTHbIE MEXaHWYECKHUE PE30HATOPHI C pac-
MpeesIEHHbIMU NTapamMeTpaMu, o0aagatouumMu 100poTHoCThIO opsaaka 1000. Pa3z-

BUTHE MUKPO3JIEKTPOHUKHU MPUBEIIO K MOSIBJICHUIO GUIBTPOB Ha prOOpax ¢ 3aps-
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JIOBOW CBSI3bI0 M (PMIIBTPOB HA MOBEPXHOCTHBIX aKkycTudeckux BosnHax. B UMC
HaXOJAT IHPOKOE NpUMEHEHHE aKTUBHBIX RC-(UIbTpbl, B KOTOPBIX UCHOJIB3YIOT
ONEepalMOHHBIE YCUIIUTEIH C TJIyOOKOW YaCTOTHO-3aBUCUMOM OOpaTHOM CBSI3bIO.
OCHOBHBIM TapaMETPOM KATYIIKH UHAYKTHUBHOCTH SIBISICTCS €€ WHOYKMUG-
HOCMBb, KOTOpas OIpeneseT, KaKOH MOTOK MAarHUTHOIO IOJSA CO3JaCT KaTyIIKa

IIPY IPOTEKAHUM Yepe3 Hee ToKa cuiton 1 A:

L=LW?D 107, [mxl'n] (7.3)
rae W — ducno BuTkoB B Katymke; D — nuamerp katymxku (cm); Ly - koaddunu-
CHT, 3aBUCSIIMIA OT OTHOIICHUs JUIMHBI Katymku | k ee nuamerpy D. Jlns omHo-

CJIOMHBIX KaTyIIEK

1
- 01(1/D+0,45)

Lo (7.4)

OnTtuManbHBIM B 3TOM citydae siBisietcs: otHornenue |/ D =0,6..1,0, a nua-

MeTp KaTymku — oT 1 10 2 cm. [Ipu pacuere nuamerp KaTyuiku NpUHUMAETCS paB-
HBIM JIMAMETPY Kapkaca. TUNUYHbIC 3HAYCHUSI UHAYKTUBHOCTEH KaTyIlleK — OT Jie-
caThIX gojier MKI'H, 10 aecsaTkoB [ H.

B xarymikax MHIYKTUBHOCTU OMUMO OCHOBHOTO 3(pdekTa B3auMoeHCTBUS
TOKAa XU MarHUTHOTO MOJI HAOII0at0TCsl mapa3uTHbie YP(EKThI, BCIEICTBUE KOTO-
pPBIX CONMPOTHUBIICHUE KATYIIKU HE SIBJSICTCS YUCTO peakTHBHbIM. Hanuuume mapa-
3UTHBIX P(PEKTOB BEJAET K MOSBICHUIO MOTEPHh B KATYIIKE, OIICHUBAEMBIX COMPO-

THBJICHHEM TIOTEPL R, .

[Totepu CkIaabIBAIOTCSA U3 TOTEPh B MPOBOJAX, TUIICKTPUKE, CEPACUYHUKE U
JKpaHe.

[IoTepu B NpoBOAAX BEI3BAHbI TpEMsA IMMPpUINHAMU

- IPOBOJIa OOMOTKH 00J1aJ1al0T OMUYECKUM COMPOTUBIICHUEM.

- CONPOTHUBJIEHUE MPOBOJA OOMOTKH NMEPEMEHHOMY TOKY BO3pacTaer ¢ poc-
TOM YacCTOThI, 4YTO OOYCJIOBJIEHO CKMH-3()(PEKTOM, CyTh KOTOPOTO COCTOMUT B TOM,
YTO TOK MPOTEKAET HE MO BCEMY CEYEHUIO MPOBOJIHUKA, a MO KOJIbLIEBOM YacTH MO-

MNEPEUYHOTO CCUCHMUA.
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- B MPOBO/IaX OOMOTKHU, CBUTOM B Cripalb, mpossisercs 3pdext 6au3ocTw,

CYTbh KOTOPOT'O COCTOUT B BHITECHEHUHU TOKA MOJ] BO3/IEUCTBUEM BUXPEBBIX TOKOB U

MarHuTHOTO MoJiA K nepudepun npoBoja, Npuilerawlilei K kKapkacy, B pe3yJbrare

Yero Ce4YeHue, 1o KOTOPOMY MPOTEKAET TOK, IPUHUMAET CEPIOBUJIHBIN XapaKrep,
YTO BEJET K JOMOIHUTENHHOMY BO3PACTAaHUIO COMTPOTUBIIEHHUS MMPOBOJIA.

[loTepu B JUDJICKTPUKE O6YCJIOBJIGHBI TEM, YTO MCXKAY COCCAHUMH BUTKAMU

KaTyInKN CyHI€CTBYCT IIapa3nuTHasd éMKOCTB, qTO MPUBOAUT K YTCUKaAM IICPCMCHHO-
o TOKa MCXKJy BUTKaMH.

[loTepu B cepACUYHUKE CKIIaAABIBAIOTCA U3 MOTCPb Ha BUXPCBBIC TOKHU, ITOTCPH

Ha THCTCPC3UC U HAYAJIBbHBIX ITOTCPb.

[loTepu B skpaHe OOYCIOBIEHBI T€M, UYTO TOK, MPOTEKAIOUIUNA MO KaTYIIKE,

UHAYLUPYET TOK B DKPaHE.
C CconpoTUBIIEHUSIMH NOTEPh TECHO CBsi3aHa Jpyras XapaKTEPUCTUKA -

000pomuocms. JI0OpPOTHOCTh KATYIIKW WHAYKTHBHOCTH OIPEAEISICT OTHOIICHUE

MG)KIIy AKTHUBHBIM U peaKTI/IBHBIM COHpOTI/IBJIeHI/ISIMI/I KaTy'I_HKI/I. I[O6pOTHOCTB paB—

Ha.

ol

R

nom

Q= (7.5)

[IpakTyecku BenMuMHA TOOPOTHOCTH JIeKUT B npeaenax ot 30 no 200. Ilo-
BBIIIIEHNE TOOPOTHOCTH JOCTUTAETCSl ONTUMAIbHBIM BRIOOPOM JHMaMeTpa MPOBOJIA,
YBEIIMYEHUEM PA3MEPOB KATYIIKH UHAYKTUBHOCTH U MPUMEHEHUEM CEPJICUHUKOB
C BBICOKOW MAarHMTHOW NMPOHUILIAEMOCTHIO U MAJIBIMU IOTEPSIMH, HAMOTKOM BHJA
"yHHBEpcallb', MPUMEHEHHEM IOCEPEOPEHHOr0 MPOBOJA, MPUMEHEHHEM MHOIO-
KUJIBHOTO MPOBOJIA BUA "MUTIICHAPAT' .

Temnepamypuotit koyppuuuenm unoyxmusenocmu (TKH) —>10 mnapa-
METp, XapaKTepU3YIOIIUA 3aBUCUMOCTh MHAYKTUBHOCTU KAaTYIIKH OT TeMIepaTy-
pel. TemnepaTypHasi HeCcTaOMIBHOCTh UHIYKTUBHOCTH O0YCIIOBIIEHA IIEJIBIM PSIIOM
(hakTOpOB: IPU HArPEBE YBEIMUMBACTCS JJIMHA U TUaMETP MPOBOJIa OOMOTKH, yBe-
JUYUBAETCS JUIMHA W JIUaMETp Kapkaca, B pe3yJbTaTe 4ero M3MEHSIOTCA IIar u

ANaMETP BUTKOB; KPOME TOI'O IIpW U3MCHCHUU TCMIICPATYPbl U3MCHAIOTCA OTUIJICK-
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TpUUYecKasi MPOHUIAEMOCTh MaTepuaia Kapkaca, 4To BeAET K U3MEHEHHIO COOCT-
BEHHOM €MKOCTH KaTYILUKHU.

Ilpumenenue kamyuiex UHOYKMUBHOCMU.

- (COBMECTHO ¢ KOHJIEHCATOpaMH W/WUJIN PE3UCTOPaMU) UCIOJIb3YIOTCS ISl
MOCTPOEHUS PA3JIMYHBIX LIENeil ¢ 4acCTOTHO-3aBUCUMBIMU CBOWCTBAMH, B YaCTHO-
CTH, QUIBTPOB, LIenel 0OpaTHOU CBsI3U, KOJeOATEeNbHBIX KOHTYPOB H T. I1.;

- B UMIYJBCHBIX CTAOUIU3aTOpax KakK 3J€MEHT, HAKaIlJIMBAIOIIUNA SHEPTHUIO
U Ipeo0pa3younil ypoBHU HANPSHKEHUS;

- MPpUMEHEHUE B KaueCTBE MCTOYHHMKA BBICOKOTO HANPSKEHUsS HEOOJbIION
MOIIIHOCTH B CJIa0OTOYHBIX CXE€MaX, KOIJIa CO3JIaHHWE OTAENBbHOI'O BBICOKOTO MH-
TAIOLEro HanpsHKeHHs] B OJIOKE MUTAHMS HEBO3MOXKHO MJIM SKOHOMHUYECKU Helle-
necoobpaszHo. IIpu 3TOM KaTylmka HHAYKTUBHOCTH MUTAETCA UMITYJIbCHBIM TOKOM
OT TPAH3UCTOPHOro Kitoya. Ha karymike n3-3a CaMOMHIYKIUU BO3HUKAIOT BBIOPO-
Chl BBICOKOTO HANpSKEHUS, KOTOPbIE MOXKHO MCIOJIb30BaTh B CXEME, HANpUMEp,
BBITIPSIMUB U CIJIQ/IUB,;

- U3TOTOBJICHHUE JIEKTPOMArHUTOB;

- UICTOYHUK DHEPTUHU JIJIs1 BO3OYKJICHUS] UHIYKTUBHO-CBSI3aHHOM TJIa3MBbl;

- IpUMEHEHUE B KAayeCTBE aHTEHH JJISl M3Jy4Y€HHUs W MpHeMa dJEKTpomar-
HUTHBIX BOJIH (PaMOYHbIE aHTEHHBI );

- JUTsl pa3orpeBa JIEKTPONPOBOSIINX MATEPUATIOB B MHIYKIIMOHHBIX M€YaXx;

- MPUMEHEHNE B KAUECTBE JIaTUMKA MepeMeIeHus (M3MEHEHUE UHTYKTUBHO-
CTHU KaTYIIKU MOXET U3MEHSIThCS B IIUPOKUX MpejiesiaxX nepeMenieHueM (BbITaCKHU-
BaHHEM) CEP/ICUHHKA);

- ISl IOCTPOEHUsl TpaHchopmaTopa U3 JIBYX M 0oJjiee MHIYKTUBHO CBSI3aH-
HBIX KaTYIIIEK.

[lo omnpenenenuto mpancghopmamop — >IEKTPOMATHUTHOE YCTPOICTBO,
MMEIOIIee JIBE WIIM OOJIbIIee YUCIO MHIAYKTHUBHO-CBSI3aHHBIX OOMOTOK M Ipe/IHa-

3HA4YCHHBIC OJIA U3MCHCHMUA 3HAYCHUU NEPEMCHHOI'O HAIIPAXKCHUA U TOKA.
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TpancdopmaTop cocTouT U3 (PeppOMarHUTHOIO MarHUTONPOBOJA (cepaed-
HUKA) U PACHOJOXEHHbIX Ha HEM OOMOTOK. IIpy KOHCTpYKTMBHOM HMCHIOJIHEHUU
MIPOU3BOJIUTENH BHIOUPAET MEXAY ABYMsI 0a30BbIMU KOHCTPYKIUSMHU: CTEP>KHEBOM
u OpoHeBoM. CxeMbl JaHHBIX KOHCTPYKIMS MPUBEAEHBI Ha pucyHke 7.6. Ilpuuem
Ha PUCYHKE C MHJEKCOM «a» IOKa3aHa KOHCTPYKLHS CTEPAKHEBOIO TUIA, & HA PU-
CYHKE C MHAEKCOM «0» - OpoHeBoro tuna. Ha pucyHkax MCHOIb30BaHbI CIENYIO-
e o6o3HayeHusi: | — oOMOTKa BBICOKOTO HampsikKeHHs; 2 — oOMOTKa HU3KOTO

HaIpsDKEHUS; 3 — CEpACYHUK.

a 0
Pucynok 7.6 — Konctpykuuu tpexdasnoro tpancpopmaropa

Paznuuusa JaHHBIX KOHCTPYKIMHU 3aKIIOYAIOTCSA B IPOLECCE UX HU3TOTOBIIE-
HUS: BO-TIEPBBIX, OOMOTKH CTEPYKHEBOTO THIA 3aKJIIOYAIOT B c€0E CEPICUHUK, Cep-
JIEYHUK OpPOHEBOIr0 THIMA 3aKII04YaeT B ceOe OOMOTKH; BO-BTOPBIX, OCb OOMOTOK
CTEP)KHEBOT'O THUIIA, KaK MPABWIIO, UIMEET BEPTUKAIBHOE IMOJIOKEHUE, B TO BpeMsI
KaK B OPOHEBOW KOHCTPYKITMH OHA MOKET OBITh TOPH30HTAIBHON WIIM BEPTHUKAIIb-
HOH.

Paboma mpancpopmamopa.Ha onny u3 0OMOTOK, Ha3bIBAEMYIO NEPEUYHOL

obmomkou MONAETCs HANpsDKEHHE OT BHEIIHEro MCcToyHuKa. lIporekarommii mo
MEepBUYHON OOMOTKE MEPEMEHHBIN TOK CO3/1a€T EPEMEHHbIA MarHUTHBIA TTOTOK B
MarHuTOINpPOBO/IE, CABUHYTHIN 1O (ha3e, MpU CUHYCOMIaIbHOM TOKe, Ha 90° 1o oT-
HOILIEHUIO K TOKY B MEPBUYHONM OOMOTKE. B pe3ynbrare 351eKTpOMarHUTHOW WH-

IOYKIIUH, IEPEMEHHBIN MarHUTHBIN MOTOK B MAarHUTOMPOBOJAE CO3/1aET BO BCeX 00-



13
MOTKaX, B TOM 4uci€ ¥ B nepBuuHoM, DJIC MHAYKIHM NOPONOPLHOHAIBHYIO
[IEpBOU IIPOU3BOAHON MAarHUTHOI'O IIOTOKA, IIPYU CUHYCOUAAIBHOM TOKE CIABUHYTOU
Ha 90° B 00paTHYIO CTOPOHY IO OTHOIIEHUIO K MArHUTHOMY MOTOKY.

Bunel TpancopmaTopos:

- mpancghopmamopst numanus. [IJpuMeHaOT B 0J0KaX NUTaHUS PaUOYCT-
POMCTB M Cy’KaT JUJIsl MOJYUYEHUS! MEPEMEHHbBIX HAaNpsLKEHHH, HEOOXOIUMBIX IS
HOPMaJIbHOTO (PYHKIMOHUpPOBaHMs anmnapaTypel. Hampumep, B TeneBu3ope Hc-
MIOJIB3YIOTCSI HAIIPSKEHUST OT 5 BOJIBT, JUIS MUTAHUS MUKPOCXEM M TPaH3UCTOPOB,
10 20 KUJIOBOJIBT, I MMUTAHUS aHOAA KMHECKoma. Bce 3TM HanpsKeHus mosayda-
I0TCA C MOMOILBIO TpaHC(HOPMATOPOB (HAMPSKEHUE S5 BOJBT C NOMOLIBIO CETEBOTO
tpanchopmaropa, Hanpsbkenrne 20 kB ¢ mOMOIIBIO CTpOYHOro TpaHCchopMaTopa).
B 06noke nuTaHMs MEPCOHAIBHOIO KOMIBIOTEpAa OOBIYHO TaKXke MHPHUMEHSIETCS
TpancopMarop, Ha KOTOpPHIA MOJAETCA TMEPEMEHHBI TOK OT CHEIUaTLHOTO
YOPaBISEMOr0 3JIEKTPOHHOTO TE€HEPATOpa. YTPABICHHE T'€HEPATOPOM IPOU3BO-
JIUTCSl TaK, 4TOOBI BBINPSMIICHHbIE HANpsDKEHUS ObUIM paBHbl 5 U 12 BoJbTaM.
biioku nuTaHus B yCTPOMCTBAX, KOTOPHIE MCIOIB3YIOT HECKOJIBKO PA3JINYHbBIX Ha-
NPSDKEHUH, 3a4acTylo coJepKaT TpaHC(HOpMaTOpbl CO MHOTUMHU BTOPUYHBIMHU 00-
MOTKaMH;

- coznacyroujue mpanchopmamopul. llpenHazHaueHbl U1 W3MEHEHHUS
YPOBHS HANpsHKEHUH (TOKOB) 3JEKTPUYECKUX CUTHAJIOB, HECYIIMX TMOJIE3HYIO MH-
dopmanuio. BMecte ¢ akTUBHBIMU 3J€MEHTaMU (TPaH3UCTOPAMHM, JIAMIIAMH) BXO-
IST B COCTaB YCTPOWCTB, YCHJIMBAIOLIUX JJIEKTPUUYECKHE KOJieOaHUs B IIMPOKOMU
II0JIOCE YacTOT;

- umnyascuvle mpancgopmamopst. [Ipennaznaduens! 1 GOpMHUPOBAHUS U
TpaHchOpMaLIMK UMITYJIbCOB MaJION JITTUTEIbHOCTH.

Oobo3nauenue _mpancopmamopa Ha cxemax NMOKa3aHO Ha pUCYHKe 7.7.

Crnenyer OTMETUTh, YTO YHMCIIO MONTYOKPYKHOCTEH B KAKOM-TO IpyOOM MpuOIIMKe-
HUU CUMBOJIM3UPYET YUCIO BUTKOB OOMOTKH (00JIbIlI€ BUTKOB — OOJIbLIE MOITYOK-

PYKHOCTEH, HO 0€3 CTPOroil MpoNnopLUUOHATBHOCTH).
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Pucynok 7.7 YcnoHo-rpaduueckoe o003HaueHuEe TpaHchopmaropa:
1 — nepBuyHas 0OMOTKa (0OBIYHO cJieBa); 2, 3 — BTOPUUYHBIE OOMOTKH.

Jlsist olleHKU mapameTpoB TpaHc(opmaTopa ucnoaszyercss T-oOpa3Has cxe-
Ma 3aMelleHus, ToKa3aHHasi Ha pucyHke 7.8. Ha maHHOM pucyHKe SKBUBaJICHTHAs
cXeMa 3aMmelleHusl TpaHchopmaTopa C MOJKIIOYEHHON Harpy3kod MoKa3zaHa co
CTOpPOHBI IEpBUYHON 00MOTKH. Ha pucyHnke BBejeHbI cienyroiue obo3HaueHus: T

— k03 unuent tpanchpopmanuu; Ly, - «monesHas» MHAYKTUBHOCTb NEPBUYHON

e Y

R, L, L Ly,/T? Rzu.sz
<|
< Z/T?
L,
<|
)
|

Pucynok 7.8 — DxkBuBanieHTHas cxema TpaHcopmaropa
obmorku; Ly, Ly, - mapa3suTHble MHIYKTUBHOCTH NIEPBUYHON U BTOPUYHOU 0OMO-
TOK (CBsI3aHHBIE MKy co00il paccesHueM); R, , R, - mapasutHele comporubie-
HUS IEPBUYHON U BTOPUYHOM OOMOTOK; Z, - UMIIEJaHC Harpy3KH.

llomepu 6 mpancgopmamope 3aBUCST, TIIaBHBIM 00pa3oM, OT KayecTha,

KOHCTPYKIIMM U MaTepuana TpaHCHOpMaTOPHOTO jkejie3a U 3a CuéT Harpesa IMpo-
BoioB. [loTepm B TpaHchopmarope, TAe <«KEIe30» MOHOJUTHOE 3HAYUTEIIHHO
OoJibliie, yeM B TpaHc(hopMaTope, TJI€ OHO COCTABIICHO U3 MHOTUX CEKIUH (Tak Kak
B 3TOM CJIydae yMCHBINACTCS KOJTUYECTBO BUXPEBBIX TOKOB). ISl CHMIKEHUS TO-
TE€pPh MAarHUTOTIPOBO/] M3TOTABIMBACTCS U3 CICIHAIBHBIX COPTOB TpaHCHOpPMATOP-

HOH CTaJlu C IIO6aBJIeHI/IeM KpEMHUA, KOTOpBIfI MOBLIIACT YJACJIbHOC COMMPOTHUBIIC-
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HHUC KCJIC3a JJICKTPUUCCKOMY TOKY, a CaMHU INNIACTUHBI JAKUPYIOTCA IJI1 U30JIAIUA

JPYT OT APYTa.

Pesicumvl pabomusl mpanchopmamopa.

1. Peotwcum xonocmozo xooa. XapakTepuszyeTcs: Pa3oMKHYTOM BTOPUYHOU
LeNbI0 TpaHcPopMaTopa, BCIAECACTBUE YeTr0 TOK B HEll He TEUET. C MOMOIIBIO OMbI-
Ta Xoioctoro xoxa moxkHo omnpeaenutb KIIJI tpanchopmartopa, xkoddduumeHt
TpaHchOpMaLIMH, a TAK)KE MOTEPU B CTAIIH.

2. Haepysounwvui pesicum. XapakTtepuzyeTcsi 3aMKHYTOW Ha Harpys3ke BTO-
pu4HOM 1enu Tpancpopmaropa. OCHOBHON pabOUYUM PEKUM.

3. Peotcum kopomxoeo 3amvikanus. [lomyyaeTcss B pe3ysibTare 3aMbIKaHUS
BTOPUYHOI 1IenH HAKOpPOTKO. C €ro moMoUIbI0 ONPENENsOTCs NOTepH MOJE3HOU
MOIIIHOCTH Ha HarpeB MpPOBOJIOB B LieNU TpaHCchopMaTopa.

Ixcnayamayusa. Cpok ciiy)Obl TpaHC(HOpPMATOpPA MOKET OBITH Pa3/IelieH Ha

JIB€ KaTETOPUU:

1. Oxonomuueckuii cpox cnyscbbl — PKOHOMHUECKHI CPOK CIIyKObl 3aKaH-
YUBAETCS, KOTJa KanuTaIM3UPOBAHHASI CTOMMOCTh HENPEPHIBHON pabOThI CYyIECT-
BYIOLIEr0 TpaHchOopMaTopa NPEBBICUT KaNUTAIM3UPOBAHHYIO CTOMMOCTH HOBOTO
KanutagoBioxeHus. Ha npakTuke 370 0OBIYHO O3HAYAET, YTO CTOMMOCTBH OOIIMX
MOTEPH CTAPOro TpaHchopMaTopa CTAHOBUTCS CIIMIIIKOM BBHICOKOU. Y BEJIMUMUBACTCS
J10J11 KOCBEHHBIX PUCKOB M YOBITKOB, CBSI3AHHBIX CO BPEMEHEM IPOCTOS AJIEKTPO-
o0opy10BaHMUS.

2. TexHuueckuti cpox cnyncobi.

Paboma ¢ napannenvnom pexcume. I10CKONbKY IPU MajOl Harpy3Ke MOII-
HBI TpaHchopMaTop UMeEET OOJIbIINE MOTEPU XOJIOCTOrO XO0Jd, TO BMECTO HETO
MOJKJIIOYAIOT HECKOJBKO TPaHC(POPMATOPOB MEHBIIEH MOLIHOCTH, KOTOpPHIE OT-
KIIFOYAIOTCSI, €CJIM B HUX HET HEOOXOJUMOCTH.

Ocobennocmu noOKIOYeHUsL:

1.  nmapamienbHO MOryT paboTaTh TOJBKO TpaHC(HOPMATOPHI, UMEIOIINE
OJINHAKOBYIO YTJIOBYIO MOTPEIIHOCTh MEXK/y MEPBUYHBIM U BTOPUYHBIM HaIpsiKe-

HUSIMU,
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2. MOJII0CAa C OJAMHAKOBOM MOJISIPHOCTBHIO Ha CTOPOHAX BBICOKOTO U HM3-
KOT'O HaIpsiKEHUS JOJKHBI ObITh COEIMHEHBI MApaJlIeNbHO;

3. TpaHcHOPMATOPHI JOJKHBI UMETh IPUMEPHO TOT K€ CaMbli KO3 u-
LUEHT Nepe/layyl 10 HaIMPSKEHUIO;

4. HaIpsHKEHUE MOJIHOIO COMPOTHUBIICHHUSI KOPOTKOTO 3aMBIKAHUS JIOJIK-
HO OBITH OJIMHAKOBKIM, B nipeaenax =10 %;

5. OTHOIIIEHUE MOITHOCTEH TpaHCHOPMATOPOB HE JOJKHO OTKIIOHSATHCS
6omee uem 1:3;

6. NEePeKIYaTeNId YUCiIa BUTKOB JOJKHBI CTOATh B MOJOKEHUAX, Aar0-
X KO3(p(UIHUEHT Nepenadu Mo HanpsHKeHHIO Kak MOXKHO Onumxke. OTKIIOHEHUE
OT BBIIIECNPUBEICHHBIX TPEOOBAHMI BO3MOKHBI MPU YCIOBUHU, YTO UMEIOTCS B Ha-
JUYUH COOTBETCTBYIOUINE 3HAHUS.

Yacmoma. Tpancpopmatop, pazpadoTtanHubiii ajist yactorsl 50 ', moxer
UCIOJIb30BaThCs Uil yacToThl 60 ', HO He HaoOopot. Ilpu 3TOM HEoOX0IUMO
MPUHATH BO BHUMAHUE, YTO BO3MOXKHO MOTPEOYETCS 3aMEHUTh HABECHOE AJIEKTPO-
o0opyaoBanue. [lpu yacTore MeHbIlIE HOMUHABHON PEAKTUBHOE CONPOTHUBIICHHUE
0OMOTOK MaJaeT, YTO BEAET K YBEIMUYECHHUIO TOKOB Yepe3 HUX U, KaK CIEeJCTBUE, UX
MIEPErpeB € BBITEKAIOIUMH MOCIEICTBUIMMU.

Ilepenanpascenue mpancghpopmamopos. B 1mipoliecce UCHOIb30BAHUS
TpaHcHOPMATOPBI MOT'YT MOJBEPIaThCsl HAMPSKEHUIO, TPEBOCXOAAIIEMY paboune
napameTpbl. JlaHHbIE MepeHanpsKeHUs: KIaCCUPUUUPYIOTCS MO UX HPOJOJIKHU-
TEJIBHOCTH Ha JIBE TPYIIIbI:

- Kpamro8peMeHHoe neperanpsidcenue - KojaebdaHus B npejenax ot mexee 1
CEKYH/Ibl 0 HECKOJIbKMX YacCOB;

- nepexooHoe nepeHanpsaxiceHue - MepeHanps>KeHrue B Mpejenax oT HaHOCe-
KYHJ 10 HECKOJbKMX MWIIMCEKYHJ. OOBIYHO MMEIOT OJHOHAMNPABICHHOE JIEUCT-
BUE.

TpancdopmaTop Takke MOKET ObITh MOABEPTHYT KOMOMHAIIMU KPAaTKOBpE-
MEHHBIX U MEPEeXOJHbIX NepeHanpsbkeHuid. KparkoBpeMeHHbIe MepeHanpsKeHus

MOTYT CIIeJIOBATh Cpa3y 3a MEePEXOIHBIMU MEPEHATPSIKECHUSIMH.
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Ilo npoucxosicoenuro NEPCHANPSIAKCHUS pa3IUYalOTCs Ha.

- BbI36AHHbBIE AMMOCHepHbIMU 8030eticmausmu. Yarie BCIeCTBUE TPO30BBIX
pa3psioB BOJM3M BHICOKOBOJBTHBIX JIMHUM Mepenay, MOJACOCAMHEHHBIX K TpaHC-
dbopmaTopy, OJIHAKO MUHOT/Ia TPO30BOM MMITYJILC MOXKET MOPa3uTh TpaHchopmarop
WIA caMmy JIMHUIO nepenadd. [IMkoBas BenvuMHA HAINpPSKEHUS 3aBUCUT OT TOKa
rPO30BOTO UMITYJIbCA U SIBJISIETCA CTATUCTUYECKON MEPEMEHHOM. B COOTBETCTBUH C
m3MepenusiMu B 50 % ciiydasx MMKOBasi BEJIMYMHA TOKOB I'PO30BOI0 UMIYJIbCA Ha-
xonuTcs B mpeaenax ot 10 go 20 xA;

- chopmuposannvle nympu cunogou cucmemsl. OOYCIOBICHBI U3BMEHEHUEM
YCJIOBUH JKCIUTyaTallud U OOCIYKUBAHUSI CUIIOBOM CHUCTEMBbI. MOT'yT OBITh BbI3Ba-
HbI HAPYILIEHUEM ITPOLIECCA KOMMYTAILIMU WM MOJIOMKOM. BpeMeHHbIe nepeHanpsi-
KEHUS BBI3BAHBI KOPOTKUM 3aMbIKAaHHEM Ha 3€MIII0, COpOCOM Harpy3ku win ¢e-
HOMEHOM HHU3KOYaCTOTHOTO pe30HaHca. MOryT BO3HUKHYTH NpPH BO3TOpPaHUU

BHENIHEN U30JSAIUHN.



