MeToauueckune MaTepHaJbl 1JId IIOCTPOCHUA 00OMOTKHM MAaIlIMHbI MOCTOSIHHOI'O
TOKa

OOMOTKa SKOpsA TPEICTaBISIET COOOM 3aMKHYTYIHO CHUCTEMY HW30JIUPOBAHHBIX
IPOBOJHUKOB, 00ECIIEUNBAIOIIUX NoydyeHue Heooxoaumoit D/1C u npoxoxaeHue
33JJaHHOTO TOKa. B COBpEeMEHHBIX MalIMHaX IMOCTOSHHOTO TOKAa IIPUMEHSIOT B
OCHOBHOM JIBYXCJIOMHBIE OOMOTKHM OapabaHHOro sikops. B cooTrBeTcTBUM C
Ha3HAYCHHEM MaIlMHBI K OOMOTKaM MpenbsBiseTcs psn TpeboBanuil. OOMOTKa
JOJKHA MMETh BO3MOXXHO MEHBIIMK PAcXxoJ MEIW NPH OOECHEYEHHH BO3MOKHO
oomprmx DJIC w KIIJl, ObITh 1O BO3MOXHOCTH CHMMETPHYHOHM, 00JaaaTh
JOCTATOYHOW DJIEKTPUYECKOM, TEPMHUYECKOM M MEXAaHMYECKOM IPOYHOCTHIO.
OOMOTKa COCTOUT U3 OT/AEIbHBIX BUTKOB U CEKIIMA. BUTOK — 3TO /1Ba MpOBOHUKA,
COEMHEHHBIX MEXIy co0oil mnocienoBaTenbHO. Heckosbko mocienoBaTesIbHO
COEIMHEHHBIX BUTKOB 00pPa3yIOT CEKIUIO.

Cekuusi IMEET JIB€ aKTHBHBIE CTOPOHBI, PACIIOIOKEHHBIE B I1a3aX SIKOPS MO
Pa3HOMMEHHBIMU IIOJIFOCAMHM MaIllMHBI, [PUYEM JIeBas AaKTUBHAs CTOPOHA
YKJIaJbIBAETCSI B BEPXHEM CJIO€ Ia3a, a mpasas — B HIDKHEM ciioe. B pe3yinbrare
ANEKTPOJBUKYIINE CHJIBI aKTUBHBIX CTOPOH CEKLHH CKJIAJbIBAIOTCS, & OOMOTKa
MOJydaeTcsd ABYXCIOMHOW. KOHEI OJHOW CEKIMH NPUCOCIUHSETCS K Hadaly
CIEeyIOUEH CeKIIMM U OJHOBPEMEHHO K KOJUIEKTOPHOW IUIACTUHE, BCJIEICTBUE
YEro BCE CEKUMU OOMOTKM OKa3bIBAIOTCS COEAMHEHHBIMH IOCIEI0BATEIBHO U
00pa3yloT 3aMKHYTHIM KOHTYp. AKTHBHBIE CTOPOHBI COCTaBJISIIOT MAa30BYIO 4YacTb
CEKLIMH 1, a Te 4acTH, KOTOpBIE CIIy>KaT I COEUHEHUSI aKTUBHBIX CTOPOH MEXKY
co00i1 ¥ C KOJJIEKTOPHBIMH TUIACTUHAMU, Ha3bIBAIOT JIOOOBBIMU YacTsAMU 2. KoHIIbI
CeKIuii 3,4 MOTYT OBITh CBEJICHHBIMU HJIU pa3BeACHHBIMH (puc. 1).

Puc. 1. Cexunn 0OMOTOK SIKOPSI



Jns nomyuenusi HanOousbiero 3HaueHus JJIC paccrosiHEEe MEXAy aKTHBHBIMU
CTOPOHAaMH CEKI[MH, HAa3bIBAEMOE MEPBBIM YACTUYHBIM IIArOM OOMOTKH, JOJKHO
OBITh PaBHO IOJIIOCHOMY JEJICHUI0. BepXHsisl akTUBHAsI CTOPOHA OJIHOM CEKIUH U
pacrojio’KeHHasl MOJ] HeM HUXKHSS aKTUBHAs CTOPOHA JPYrod CEKUUU 00pas3yroT
ayieMeHTapHbIil ma3. [lockoybKy Kakhash CEeKIUsl COCTOUT W3 JBYX AaKTUBHBIX
CTOPOH, @ K KaXI0H KOJUIEKTOPHOW IUIACTUHE NPHUCOEIUHSIOTCS KOHLBI JBYX
CEKLIUA, TO B OOMOTKE SIKOpS YHCJIO CEKUUH S paBHO YHCIY AJIEMEHTApHbBIX M1a30B
Y YHCITy KOJUIEKTOPHBIX T1acThH K

S=7,=K.

B pC€ajlbHOM IIa3y AKOPA MOIKCT OBITh HECKOJILKO 9JICMCHTAPHbIX, ITO3TOMY YHCIIO
PCAJIbHBIX I1430B 7. MEHBbIIIC YHCIIa QJICMCHTAPHBIX K PABHO

PaccTostHuss MeXay AKTUBHBIMM CTOPOHAMHM CEKIMM HU3MEPSIOT  YHCIOM
AIIEMEHTapHBIX Ma30B. [[0CKOMbKY MIMpUHA CEKIUI A0 KHA OBITh TPUMEPHO PaBHA
MOJIFIOCHOMY JIEJI€HHI0, TO TEpPBbIM YaCTHUYHBIA IIar OOMOTKHM  OINpeJensieTcs
BBIPaXKECHUEM

Zy*te
V1= 2p

3nech € - npobOb, MpU KOTOPOM y; CTAHOBUTCS IMeJdbIM YucioM. Eciau yuciom
AJIEMEHTAPHBIX IMa30B M3MEPSATHh W TOJIOCHOE JieJieHue , To (opmyna s €ro
ornpeseneHus OyJaeT UMETh BUJT

[lepBblii YaCTUYHBIMA IIAr MPU Y; = T HA3bIBAIOT IOJHBIM WIM AHaMETPaTIbHBIM;
ecinu Y, < T TO IEpBbIM IIAr HA3bIBAIOT YKOPOYEHHBIM; IPHU TO NEPBBIM IIar
HA3bIBAIOT YKOPOUEHHBIM; MPHU Yy > T - IIar yUIMHEHHbIM. OOMOTKa C MOJHBIM
maroM wumeer HaumbOonpmyro OJIC. VYkopoueHue WIM YUIMHEHHE NEPBOrO
YaCTUYHOTIO I1ara npuBoauT K ymeHblieHuto DJIC, mockoiabKy B 1000 MOMEHT
BPEMEHU AaKTHUBHbIE CTOPOHBI CEKIUH OyayT HAaXOAUTCS B HEOJHMHAKOBBIX
MarHUTHBIX yCIIOBUSX. {751 Gosee HarisiIHOTO MPECTAaBJICHUS CXEMbl OOMOTKHU
WIMHIPUYECKYIO TOBEPXHOCTh SIKOPSI BMECT€ C OOMOTKOM, KOJIJIEKTOPOM U
IIOJIIOCAMM  YCJIIOBHO PAa3pe3ar0T BAOJAb OCH MAallMHbl M Pa3BOPAYMBAIOT B



IUIOCKOCTh, @ BCE COCAMHEHHUS B CXEME HM300pakaloT MPAMBIMHU JUHUSIMH. [Ipu
TOM JHAMETP KOJUIEKTOpa INPUHHUMAIOT PABHBIM JMAMETPYy SAKOps, a IIOJOCHI
CYUTAIOT PACIOJIOKEHHBIMU HaJ IJIOCKOCTBIO 4epTexka. Ila3pl BbIYEpUMBAIOT HE
peainbHble, a eMeHTapHble. CEeKIMU CUUTAIOT OJHOBUTKOBBIMU.

BrlnoniHeHHass B TakOM BHUJE CXeMa OOMOTKM Ha3bIBaeTcsi pas3BepHyToil. [lpu
U300pKEHUH CXEMbl OOMOTKH IOJIaraloT OJMHAKOBBIMHU MOPSIKOBBIE HOMeEpa
KOJUICKTOPHOM IUIACTHHBI, CEKIWH, MPUCOCAVMHEHHOW K JTAaHHOM KOJUIEKTOPHOU
IJJACTUHE JIEBOW aKTUBHOW CTOPOHOW, M AJIEMEHTAPHOIO I1a3a, B BEPXHEW 4YaCTH
KOTOPOT'0 PacnoJIOKEHA JIEBAsl aKTUBHAsL CTOPOHA JAHHOM CEKIIUH.

[To cnocoOy coeAHEHMS M BHEIITHEMY BHUIY CEKIIMM OOMOTKH JEJAT Ha:
* IETJIEBBIE;
* BOJIHOBBIC,

* KOMOMHHPOBAHHBIE.



HpOCTaﬂ nertJieBast 00MoOTKa

[leTneBoit 0OMOTKY Ha3bIBAIOT OTOMY, YTO €€ CEKIIUU UMEIOT (POpMY MEeTIIN.

Ha puc. 2. m3o0pakeHa 4acTh pa3BEpPHYTOH CXEMBl M TIOKA3aHBI IIArd
MPOCTOM METIIEBOM OOMOTKH.
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Puc. 2. Cexunu npocToi meTaeBo 0OMOTKH:

a) — MpaBoOXo/I0Basi 0OMOTKa, 0) — JIEBOX0/10Bast 0OMOTKa

OTAMYUTENEHBIM CBOMCTBOM MPOCTON TMETIEBON OOMOTKH SIBIISIETCS TO, YTO

KaXJasi CEKIMUs TMPUCOCIUHACTCS K JBYM PSIAOM JIeKAIIUM KOJUIEKTOPHBIM
IUIaCTUHAM, CJIeA0BATEIbHO

y=v.=+1

3HaK IUIIOC COOTBETCTBYET CIIy4dar, KOIjaa ‘yz‘ <y1 U Takue OOMOTKH
Ha3bIBAIOTCA MPABOXOJOBBIMH, HENEPEKPEHIeHHbBIMU (puC. 2, a). 3HaK MHHYC

COOTBETCTBYET CIIy4aro ‘yz‘ > Y11 Takue OOMOTKU Ha3bIBAIOTCS TMEPEKPEIICHHBIMU

(puc. 2, 6)

B mepekpemieHHBIX 00MOTKax pacxoj MEAH HECKOJIbKO OOJBIINM, YeM B
HETMEPEKPEIICHHBIX, U MMOATOMY NMPUMEHEHHsI TakKux 0oOMOTOK m30eratot. [lepBbrit
YACTUYHBIN ITIaT MMPOCTON NMETIIEBOM 0OMOTKH OmnpeesieTcs mo Gopmyre

Y1 =Z3 / 2p$ g,



rae Z =Z-U, — 4UCJIO DIEMEHTAPHBIX MA30B; € — YKOPOUYCHUE WM YITHHEHHE

miara 0OMOTKH, MPEACTABISIET CO00M TaKylo MPAaBUIBHYIO JpO0b, MPU KOTOPOH Y1
Ooynmer uensiM yuciaoMm. Ilpu € = 0 mar sBiasercs MOJHBIM. 3HAK MHHYC
COOTBETCTBYET OOMOTKE C YKOPOUEHHBIM IIIaroM, 3HaK IUIIOC —OOMOTKE C
YAJIMHEHHBIM [IAarOM.

CDOpMYJIa HJI1 OIIPCACIICHUA BTOPOI'O YaCTUYHOTO IIara

Y2=y-Y1=+1-y.

HpOCTBIC IIETJICBbIE OOMOTKH CHA0KaIOTCS YPaBHUTCIIbHBIMU
COCAMHCHUAMU IICPBOI'O pOaa, BbIPABHUBAIOIIINMHA SHC ImapauICIIbHBIX BCTBECH.
ypaBHHTeJIBHBIG COCIMHCHUA BBIIIOJIHAIOTCA 0o Ha CTOPOHC KOJIJICKTOpPAa

(1 TOrma OHM COCOUHSIOT IUIACTHHBI C PaBHBIMH MOTEHIMAIaMHu), JHOO Ha
MIPOTHUBOMOJIO)KHOM OT KOJUIEKTOpa CTOpPOHE (M TOrJla OHM COEIUHSIOT
PaBHOIOTEHIIMAIBHBIE TOYKH JIOOOBBIX 4YacTed cekiuii). Illar ypaBHUTEIBHBIX
COeIMHEHNH

Yyp = Kip,

rae K — 4uciI0 KOJUJIEKTOPHBIX IUIACTUH. B MpOCTBHIX METNEBBIX U BOJHOBBIX
oomoTkax K = Z. MakcuMabHOE YUCIIO YpaBHUTEIEH epBoro poaa paBHo K/p.

[TomHBIM KOJMMYECTBOM YpPAaBHUTEIBHBIX COCAUHEHUN CHA0XKaIOTCS TOJIBKO
KPYITHBIE MAIITMHBI C TSHKETBIMU YCIIOBUSIMUA KOMMYTaluu Toka. [lepBbrii ma3 (JioboBas
4acTh) JJIsl IPOCTAHOBKU YPaBHUTEIBHBIX COCTMHEHHI BEIOMPAETCS IPOU3BOJIBHO.

OcranbHble 0COOEHHOCTH MPOCTOM TETIeBOM OOMOTKH TOSICHCHBI HIKE, B
MIPUMEPE BBITTOJTHEHUS €€ CXEMBI.



IIpocTas Bo1HOBasi 00MOTKA

Ha puc. 3 npeacraBieHbl CEKIMU IPOCTOM BOJIHOBON 00MOTKH. I1epBhiii (V)
U BTOpoi (Y,) YaCTUYHBIC IIArM OMPEICIIAIOTCA TaK K€, KaK U JUIS TPOCTOM
nerjaeBo oOMoTku. Ho B oTiMuue OT IMpOCTOM MeTIeBOM OOMOTKM o0a Iara
HMMEIOT MOJIOKUTEIbHBIN 3HAK.

PesynpTupyromuii mar mpoctoil BoJaHOBOW oOMOTKH (Y) paBeH Iiary o
KOJUTEKTOPY (V) U OIPEIeTSAETCS TI0 CISAYIONIe GpopMmyie
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r7le 3HaK MUHYC O3HAyaeT JIEBOXOJIOBYIO, HEMEPEKPELICHHYIO, (pHUC. 3, a) U 3HaK
IUTIOC — MPABOXOIOBYIO, TIEPEKPEIIeHHYO, (puc. 3, 6) 0OMOTKH.
VY neBoxo10BOi1 0OMOTKH NEPBBIM 00X0]1 BHEITHEN MOBEPXHOCTHU SIKOPS TIPH

YKIIQJKE CEKLIHMM 3aBEpIIACTCSd HA KOJUIEKTOPHOM IUIACTUHE COCEIHEH CJIEBA OT
MCXOJHOW KOJUIEKTOPHOM IUIACTUHBI, YTO U MOCTYKUJIO IPUYUHON €€ Ha3BaHUS.

Puc. 3. Cexuu npocToii BOJTHOBOM OOMOTKH:

a — IeBOX0/10Bast 0OMOTKa, O — MPaBOX010Bast



