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Harpy3ouyHasi XapaKTepUCTHKA IH{éT0YHO-KOVIEKTOPHBIN Yy3eJ1
Henocrarkn MIIT Aaexrpoasukymas cuia (31C)
Ooboiima JJIeKTPOMATHUTHBII MOMEHT
Oo0moTKa JIeKTPOMATHUTHASI MOIIHOCTH
Oo6moTkoii skopss MIIT JJIeKTPOMATHUTHASI MOIIHOCTH
OxpyskHasi CKOPOCTh DJIeKTprYecKne NoTepH
OcHOBHBIE BeJIMYMHBI T'eHepaTopa JHepreTuyeckas JuarpaMmma
OcCHOBHBIE YYACTKH MATHUTHOM LN JTanbl KOMMYTAUMHU

OcHOBHAasi XapaKTepPUCTHKA X0JI0CTOI0 X0/a. Axopsb

1.1 HaznayeHue, yCTPOHCTBO M NPUHIUI JeiiCTBUS
1.1.1 Haznauenue MIIT

JIBuraTenb MOCTOSIHHOTO TOKA € 3JIEKTPOMAarHUTHBIM BO30YXAEHUEM ObUT CO3[1aH B
Poccun akagemukom b.C. SIko6u B 1834 romy, KOTOpbIii Ha3Bajd €ro MarHUTHOW Malllu-
Hoil. B 1838 romy um Obl1 mocTpoeH Oojiee MOLIHBIA 3JIEKTPOJBUTATENb, KOTOPBIN HC-
M0JIb30BAJICS ISl IPUBOJA TPEOHOT0 BUHTA PEYHOTO KaTepa.

3HAUUTENBbHOE PA3BUTHE TEOPHS] MAIIMH MOCTOSHHOIO TOKAa MOJy4Yuja B TpyJax
JI.A. JlaunnoBa. B 1880roay on omyGnukoBas Tpyh «IJeKTpoMexaHuueckas paboTay, B
KOTOPOW paccCMOTpET BOMPOCHI CO3aHus Bpamatomero momenrta, KI1J1, ycnoBusa nutanus
JBUTATENSI OT reHepaTopa M Jlaj KiacCU(UKALMIO MAIIUH MOCTOSIHHOTO TOKa MO CIOCO0y
BO30YKICHHUS.

Marmunasl noctosiHHOTrO TOKa (MIIT) MpUMEHSIOT B KaYECTBE JIBUTaTesieil U reHepa-
TOPOB.

DJIEKTPOJBUTATEIN UMEIOT:

- XOpOILINE PEryJIMPOBOYHBIE CBOMCTBA;

- 3HAUUTEJIbHYIO MEPErPy30UHYIO0 CIIOCOOHOCTB;

- BO3MOXKHOCTb MOJIYYEHUS )KECTKUX U MITKUX MEXaHUYECKUX XapaAKTEPUCTHK.

JIBuraTenu nmoctostHHOro Toka (/{I17) ucnoyib3yroTcs JJid NPUBOAA Pa3IMYHBIX Me-
XaHU3MOB, Ha TPAHCIIOPTE, B TPY30I0IbEMHBIX U 3€MJIEPOMHBIX YCTPOKWCTBAaX, HA MOPCKHUX
U PEYHBIX CyJaX, B aBTOMATU3UPOBAHHBIX 3JEKTPOINpPHUBOJAxX J[BUraTEIM Majaol MOIIHO-
CTH IPUMEHSIOT BO MHOTHUX CUCTEMAaX aBTOMATHKH.

["'eneparopsl noctostHHOrO TOKa (I 7/T) NIpUMEHSAIOTCS /ISl MMTaHUs JABUTATENeH 1Mo-
CTOSIHHOTO TOKa B CTAllMOHAPHBIX U MEPENIBMXKHBIX YCTAHOBKAX U KaK MCTOUYHHUKHU DJIEK-
TPUYECKOMN SHEPTUM JIJIS 3apsiJia aKKyMYJISITOPHBIX OaTapeil.

Ilpeumywecmea:

1. Xopomme nmyCKOBbIE U PETYIMPOBOYHBIE CBOMCTBA,

2. Bo3aMoxHOCTB TIOSTy4YeHUs 4acToThl BpaieHus 6osee 3000 06/muH;

3. BO3MOHOCTb NOJIyYEHHS )KECTKUX U MIATKUX MEXaHUYECKHUX XAPAKTEPHUCTHK.
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Heoocmamku:

1. OTHOCUTENBHO BBICOKAsA CTOUMOCTB;

2. CHOXHOCTb B H3TOTOBJICHUM M IIOHMKCHHAs
HaJC)KHOCTB;

3. Huskwuii KII/I.

Bce nmocromnctBa m Hemoctatku MIIT cBszansl €
€€ KOHCTPYKTHBHBIMH OCOOEHHOCTSIMHU.
1.1.2 YerpoiicTBO MAIIMHBI OCTOSIHHOTO TOKA

S .‘
s
1{/(\?_,/

MaivHbl MOCTOSIHHOTO TOKa, IMPEJHA3HAYEHHBIE
Juist paboOThl B PaA3JIMYHBIX 3JIEKTPOYCTAHOBKAX, MOTYT
VMETh PasHbIE KOHCTPYKTHBHBIE OCOOEHHOCTH, HO OC- Pycl.l. - Koucrpykuus
HOBHBIE y3JIbl Y BCEX MAIIUH OJWHAKOBBI.

Ocnosnbie y31b1 MIIT npuBenens Ha pucynke 1.1.

JIro0ast rrekTprudecKkasi MaliuHa COCTOUT U3 HEMOIBMYKHOM M MOJIBUKHOM YacTH.

Henonswxnas yacte MIIT HaspiBaeTCsl MHAYKTOPOM, BPAlIAIOMIASICA YaCTh — SIKO-
peM.

Hnoykmop coCcTOUT U3:

- 8 cmanunpl, KOTOpAsk CIAYXKUT JUIsI KPETUICHUSI TTIOJIOCOB W MOAIIMITHUKOBBIX IITHU-
TOB U SIBJIIETCA YACThIO MAarHUTONpPoBOoJa. CTaHMHY M3rOTaBIMBAIOT U3 CTAJIU, 00Jagaro-
el JTOCTaTOYHOW MEXAaHUYECKON MPOYHOCTHIO U OOJIBIIION MAarHUTHON MPOHUIIAEMOCTHIO.
B HmxHel yacTu cTaHMHBI UMEIOTCs Jianbl 11 fi1a kperieHus: MaluHbl K GyHAaMEHTY;

- 6 2nasuvix noawcoe (puc.l.2), KoTtopsie
MPEIHA3HAYEHbl Ul CO3JaHUS MAarHUTHOIO IIOJIs
BO30YKICHHUSI.

I'1aBHBIN TTOJIFOC COCTOUT U3:

- 2 cepoeunuka. Ero aenaroT MHUXTOBAHHBIM

W3 JIMCTOBOW 3JIEKTPOTEXHUUYECKOM cTanu. Co CcTopo-
HBI, OOpaIlEeHHON K SKOPIO, CepPACYHUK TOII0Ca UME-
€T MOJIIOCHBIM HAKOHEYHMK, KOTOpHIH obecreunBaer Puc. 1.2 — masnbiit nomroc MIIT
HE00X0MMOe pacnpeiefieHue MarHUTHOW MHAYKIIMU B BO3IYILIHOM 3a30)€;

- 3 NOIIOCHOU KamyuwiKu, KOTOPYIO U3rOTaBIUBAIOT U3 U30JIMPOBAHHOTO MEIHOTO
MIPOBOJIA KPYTJIOTO UM MPSMOYTOJIBHOTO CEYEHUSI.

[Tomoca kpensitcst k ctanuHe Oontamu. Pe3pOy g O0NTOB HApe3aloT B IIUXTO-
BaHHOM CEpJICUHUKE.

Jlyis perynupoBaHus BETUYMHBI MATHUTHOTO TIOJISI MAlIMHBI Ha TMOJIIOCA YKJIaIbIBa-
10T OOMOTKY, KOTOpasi Ha3bIBAETCS 0OMOMKOU 6030)dcOeHUs, N TIOAKII0UAIOT €€ K UCTOY-
HUKY MOCTOSIHHOTO TOKa.

Axops MIIT (pucynok 1.1) coctout us:

- 1 Basa, Ha KOTOPBIN KPETUTCS CEPIICUHUK SIKOPS U KOJUIEKTOP;

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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- 5 cepoeunuka ¢ 0omomkoi. CepIeUHUK KO-
psa (puc.l.3) uMeeT IIMXTOBAaHHYIO KOHCTPYKIIHIO,
HaOMpaeTcsl U3 MTAaMIIOBaHHBIX TIacTUH. Ha moBepx-
HOCTH CEepJCYHUKA SKOPS UMEIOTCS MPOJIOJIbHBIC T1a-

3bl, B KOTOPBIE YKIIAJbIBACTCSA OOMOTKA SKOPSI.
OOMOTKa SIKOpsi HW3roTaBaMBacTcs M3 mpopojga Puc.l.3 — Cepaeunnk skops MIIT
KPYIJIOTO WM MPSIMOYTOJIBHOTO cedeHus. OObIUHO
COCTOUT U3 OTAENbHBIX SIKOPHBIX KATYIIEK, KOTOPHIE U30JIH-

POBaHBI JIPYT OT JAPYra;

- 3 konnekmopa. Konnekrop (pucyHok 1.4) sBisiercs
OJTHAM W3 CIIOKHBIX Y3JIOB.

Puc.1.4 — Korexrop MITT OCHOBHBIM JICMEHTOM KOJUICKTOPA SIBIISIOTCS METHBIS
IJIACTUHBI TPaNeNeuaabHOTO ceueHus 6. Mexmay IiacTu-
HaM{ HaXOAMUTCS HW3OJSIIMOHHBIC TPOKIATKkH. K KOJJIEKTOPHBIM IIJIACTHHAM KPEIISATCS
KOHIIBI OOMOTKHU SKOPAI.

DNEKTPUYECKUNA KOHTAKT C KOJUIEKTOPOM OCYIIECTBISIETCS TMOCPEICTBOM IIETOK,
pacrioyiaraeMbIxX B ugemxooeprcamensnx 4 (pucysok 1.1).

[IleTkonepkaTens (pUCYHOK 1.5) cocTOUT U3:

- 4 060iimbl, B KOTOPYIO IIOMEIIAIOT METKY 3;

- 1 Kypka IpeACTaBISAIONIETO OTKUIHYIO JIeTajlhb, IEPESIAONIYIO TaBICHUE TPy KUHBI
2 Ha TIETKY.

[IleTrka cHabkaeTcss TMHOKUM TPOCUKOM 6 , KOTOPBIN
CIIYKUT ISl BKIIFOUEHHUS €€ B DJICKTPUYECKYIO IIeTh Ma-
IITUHBI.

[IleTkonepkarenu OAHOM MHOJISIPHOCTU COEAUHEHBI
MEXy cO00i COOpPHBIMHU IIMHAMH, MOJKIFOYEHHBIMU K

BBIBOJIaM MAIlIVHBI.

Konn4ecTBo IMmeTkoAepKaTeeil pABHO KOIMHYECTBY  pyc 1.5 — [lletkonepxatems MITT
IVIABHBIX MOJIFOCOB MAllIMHBI.

II]emKu SBIAIOTCS HEMOJBH)KHOM YacThiO0 MAlIMHbl. OHU KpEIsATCS K CTAHUHE Ma-
muHbL. [log meTkamu CKOMIBb3AT KOJUIEKTOPHBIE TUIACTUHBI U CIIYKaT I IM0JBOJA WIN OT-
BO/JIA JIEKTPUYECKOr0 TOKA.

Illemouno-konnexkmopnutit y3en ssnsgercs rinaBHeiM y3ioM MIIT u ciyxur s
MEXaHUYECKOTO MpeoOpa3oBaHMs MOCTOSIHHOTO TOKA BHEIIHEW 1IN B MEPEMEHHbBIA B TOK
O0OMOTKH SIKOPSI B IBUTATEJILHOM PEKUME, U, HA00OPOT, B TEHEPATOPHOM PEKHUME.

Jonoanumensnsie y3uol.

- JIBa TIOJAIIMITHAKOBBIX IIUTA: TIEPEAHUN 2 (CO CTOPOHBI KOJUIEKTOpA) U 3aaHuil 9
(pucynok 1.1).
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- CMOTPOBOE€ OKHO, PacIoJiaraeTcsi Ha NepeJHeM MOAIMITHUKOBOM IIUTE U CIIYKUT
JUTSI BU3YaJIbHOTO OCMOTPAa KOJUIEKTOP U HIETOK, HE pa30upas MalluHbI,

- BeHTWIsITOp 10 Ccmyxut 171 caMOBEHTWISIIIMU MalnHbl. Bo3ayx momanaer B ma-
IIMHY CO CTOPOHBI KOJIJIEKTOPA, OMBIBAET, HAIPEThIC YACTU U BHIOPACHIBAECTCS C IPOTUBO-
ITOJIOKHOW CTOPOHBL.

1.1.3 Knaccupukanusa MIIT

MarnautHoe mosie B MIIT 00b14HO co3maeTcsi o0OMOTKOM BO30y)nenus (OB), nuta-

emoii moctossHHBIM TokoM. CBotictBa MIIT onpenensitorcs cnocobom BritoueHust OB.

Us
los Uon Iy U, Ux

a) f lon B) Lo OB2
, '
s |0B B IOBZ
r)

j— los1 OB1

L

Puc. 1.6. — Cioco6s1 Bo30yxneunst MIIT

MIIT xnaccuduumpyroTcs Mo cnoco0y BKIIOYEHUS OOMOTKHM BO30Y>KIEHUS WIU
croco0y BO30YXIEHUS:

Mawunwl ¢ 31eKMPOMAZHUMHBIM 6030ycOeHUEeM, KOTIA MATHUTHOE TI0JIE Mallu-
HBI CO3/1a€TCS AJEKTPUUECKUM TOKOM:

- MIIT c ue3aBucumbIM Bo30Yyxaenuem (MIIT HB), OB nutaercsi MOCTOSHHBIM
TOKOM OT MCTOYHHUKA, DJICKTPUYECKU HE CBSI3aHHOTO ¢ 0OMOTKOM sikops (OfA) (pucyHOK
1.6,a);

- MIIT ¢ napamiensabM Bo3OykaeaueM (MIIT I1B), OA v OB coenviHeHbI mapali-
JIENBHO U MUTAIOTCS OT OJIHOIO UCTOYHHUKA (pUCYHOK 1.6,0);

- MIIT ¢ mocnenoBatensubiM Bo30yxacaueM (MIITT Ilocn.B), OA v OB coenune-
HBI TIOCJIEIOBATENBHO M MUTAIOTCS OT OJJHOTO UCTOYHUKA (PUCYHOK 1.6, B);

- MIIT co cmemannbiM Bo30yxaeHueM (MIIT CB), nmeroTcss 1Be OOMOTKH BO3-
Oy>X7eHus TIoclieIoBaTeIbHAsT U mapajuiesbHas (pUCYHOK 1.6,1);

Mawiunot ¢ mMazHumoIneKmpuuecKum 6030yicoeHuem, KOraa MarHuTHOE I0JIE
MAaIIUHBI CO3/1a€TCS MAarHUTHBIMU MOJIOCAMH.

1.1.4. llpyHUMN AeiicCTBUSA MAIIUHBI MOCTOSTHHOTO TOKA

[TpuHun aecTBUs 000U SIEKTPUUYECKON MAIIMHBI OCHOBAH Ha 3aKOHE JIEKTPO-
MarHATHOW UHAYKIMU. Mexny saxopeM u ctatopoM MIIT cymecTByer BO3ayHbINA 3a30p.
[ToaTOMy HU PNEKTPUUYECKON, HU MEXaHUYECKOM CBSI3U MEXIy 0OMOTKamH HeT. B3anmo-
JNEUCTBUE OCYILECTBIIACTCS MOJT IECTBUE MATHUTHBIX MOJIEH.

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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JIrobast snexTpuyeckas MalluHa o0JaJaeT CBOWCTBOM OOpaTUMOCTH, T.€. MOXKET
paboTaTh B IBYX OCHOBHBIX PEKUMaX: FT€HEPATOPHOM U JIBUTATEIHLHOM.

I'enepamopmubwtii pexcum.

B sToM pexxuMe MexaHudecKas SHEpTus MPUBOAHOTO MEXaHHU3Ma MpeodpasyeTcs B
ANEKTPUYECKYIO SHEPTUIO HA 3a)KUMAaX MalIUuHBI.

Baj MammHbBI ¢ TOMOIIBIO PUBOIHOTO MEXaHWU3Ma MO JeiicTBueM MoMeHTa (M)
MPUBOJIAT BO BpAIICHHUsS C 4acTOTOH (N), OMHOBpEeMEHHO OOMOTKA BO30Y>KICHHS MOIKITIO-
YaeTcsl K UCTOYHHUKY MTOCTOSTHHOTO TOKA.

[Ton netictBuemM Toka (le), MpoTEKarOIIEro Mo 0OMOTKe, B HEM CO3/1aéTCsl MarHuT-
HOE T10J1€. DTO TMOJIe XapaKTEePU3yeTCs OCHOBHBIM MarHUTHBIM MTOTOKOM (@yy).

SKopb MalIMHBI HAYMHAET BPAIAThCA B MArHUTHOM MOJIE U COTJIACHO, 3aKOHA AJIEK-
TPOMAarHUTHOM MHAYKIMU B BUTKax oOMOTKH sikops HaBoautcs D/C (E,). Hanpasienue
O/J1C onpenensercs o NpaBUILy «IIPABOU PYKN».

Ecnu 0OMOTKY SIKOpSI U MOMOIIHM IETOK 3aMKHYTh Ha HArpy3Ky, TO Mo 0OMOTKe
saxops moteueT ToK (lox) HampaBiieHHe, KOTOpOro OyAeT coBnaaaTh ¢ HanpapiaeHueM DJIC.

[lon nedicTBUEM ToKa SIKOpsl B OOMOTKE Oy/IeT HaBOAMTHCS CBOE€ MArHUTHOE I0JIE
(®,s). B pesynbraTe B3aMMOACHCTBUS JIByX MarHUTHBIX IMOJICH HA MPOBOJHUKH OOMOTKH
AKOpS HAYHET JelcTBoBaTh AnekTpoMarHuTHas cuna (F,,). Hampasnenuwe 1ol cuiibl
OMpEIENSeTCs 1O MPABUITY «JIEBOU PYKW».

COBOKYIIHOCTB BCEX CHUJI, AEHCTBYIOIIMX Ha MPOBOJHUKH, CO3JACT Ha SKOPE DIICK-
TPOMAarHUTHBIA MOMEHT (M), KOTOPBINA CTPEMUTCS] TIOBEPHYTh SIKOPb B CTOPOHY MPOTHU-
BOIOJIOKHYIO HAIPABJICHUIO BPAIllEHHs IPUBOJIHOTO MEXaHU3Ma.

Jlornueckas Lenoyka MpUHIMIA JACHCTBUS B TEHEPATOPHOM pEXKUME NMPUBEJICHA Ha
pucynke 1.7,a.

DNEeKTPOMArHUTHBIE MOMEHT, BO3HHKAIOIIUKA B OOMOTKE SKOpS B T€HEPATOPHOM
peXuMe, Ha3bIBACTCS MOPMO3HbIM, TAK KaK HAMPABJICH MPOTUB BPAIEHUS SKOPSI.

DJIC sxops B reHepaTOpHOM pekume HazbiBaeTcss I/ C- epawyenus.

Ha 3axumax reneparopa Oynetr cHumatbes Hanpspkenue (Uy). Bennuuna nanpsxe-
Hust OyneT MeHbIe BeaudruHbl DJ[C 0OMOTKH SIKOPS Ha BEJTMYMHY TaJICHUS HAIIPSHKCHUS B
00OMOTKE SIKOps. YpaBHEHUS HAIMPSKEHUsSI Oy1eT UMETh BU/I;

U =E-IR (1.1)
euzamenvuwtii pexcum.

B nBUratenbHOM pexuMe 3JIEKTPUYECKasl SHEPrusi, MOCTYIMAOMIasi Ha 3aKUMbI Ma-
IIMHBI, TPpeo0pa3yeTcsi B MEXaHUYECKYIO SHEPTUIO Ha €ro Baly.

Ha 3axxumbr mamuasl  (U,) 1 Ha 3akuMbl 00MOTKH Bo30yx)aeHust (U,) omHOBpeE-
MEHHO ITO/Ia€TCS HANPSHKCHUE OT MCTOYHHUKA MOCTOSHHOTO Toka. ITo oomoTtke sikopst (lox)
1 00MOTKH BO30YX1eHUS (lo¢) TOTEUET TOK, KOTOPHIN B KaXAOU M3 0OMOTOK CO3/1aCT CBOE
MAarHMuTHOE MOJIE.

B3aumojeiicTBie ABYX MarHUTHBIX MOJCH, 0OMOTKH SKOPS (@Pos) B OOMOTKH BO3-
oyxaeHust (Do) CO3AACT HA IKOPE AIIEKTPOMATHUTHYIO CHITY(Fss).
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COBOKYITHOCTh BCEX CHJI, NEUCTBYIOIHUX HA BUTKH OOMOTKH SKOPS, CO3JaayT B
AIEKTPOMATHUTHBI MOMEHT (M), TIOJl IEUCTBUEM KOTOPOTrO SIKOPh MPUJET BO Bparie-
Hue. HampaBneHue 3IEKTPOMArHUTHOTO MOMEHTA, OyJEeT COBIAJaTh C HaIlpaBlIEeHUEM
BpalllCHMUS.

Sxophs MalMHBI BpaIaeTcsl B MArHUTHOM TI0JIE, B OOMOTKE SIKOPsI Oy/1eT HaBOIUTh-
cs DJIC (E,), nHampaBieHue, KOTOPOii Oy1eT MPOTUBOIIOIOKHO HAMPABICHUIO TOKA.

Jlornyeckas 1ernovka MpUHIIUIA JSHCTBUS B JBUTATEIHHOM PEXUME TPECTaBICHA
Ha pucyHke 1.7,0.

B nBuratenbHOM peKUME AIEKTPOMATHUTHBI MOMEHT Ha3bIBACTCS 8pawjaowum, a
O/1C, Bo3HMKaroIIast B 0OMOTKE sIKOpsi, Ha3biBaeTcs npomuso-3/]C.

Bennuuna DJIC sikopst Oy/ieT MeHbIIIe HAMPSKEHUST Ha 3a)KMMax MalllMHbI Ha BEJIU-
YUHY ITaJICHUS HAMIPSOHKEHUS B OOMOTKE SKOPsI. Y paBHCHHsI HANPSDKCHUS OyI€T UMETh BHI:

U =E +IR (1.2)
U, E,
a) M,=>nl g u,=I,=ao l
E=1, =0 =F =M, 6) F,=>M,_ =n
U, =I1=aoMM U,=I,=aoN

Puc. 1.7 — Jlornueckue nenouku npunuumna aecreus MIIT

TecToBBIEe 3a0aHns

1.2 OomoTtku sikopst MIIT
1.2.1 OcHOBHBIE MOHATHSA

Oomomka - 3TO KOHTYp, [0 KOTOPOMY HPOTEKAET TOK, CO3AAIOIINI MarHUTHOE I0-
JIe MaIINHBbIL.

OOMOTKH 31eKTPHYECKHX MALIHH

‘/H) qnc[ly q)%\A y ey Hw:{ml

Onnodazubie JAByxdasHblie 4‘)ﬂpezle.nemnﬂe CocpenoroueHHble

Tpexdaznsie
IpocTeie CioxHble

OnpHocoiiHbIE /

BYCJIOHHBIE

IIpocras Mpocras CaoxHo CaoxHo
netjeBasi BOJIHOBas nerjeBas BOJTHOBast
Jiarymaubs

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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OomomKka 31eKmpuvecKoll Mawiunsl - 3TO OJJHA U3 IVIABHBIX YacTE€l MAIIWHbI, OT
KOTOpPOM 3aBUCST OCHOBHBIE SJIEKTPUUYECKUE U MAcCOTrabapUTHBIE XapaKTEPUCTUKHU.

[Ipu BeIMOTHEHUHM OOMOTOK HEOOXOJIMMO OOECIICUUTH:

- MEXaHUYECKYIO POYHOCTh U JOCTATOUYHYIO HArpeBOCTOMKOCTB;

- YI0OCTBO pPEMOHTAa;

- MUHUMAJIbHYIO Maccy;

- HaJIEKHO padoTaTh NMPU HAMITYUIINX SHEPTETUYECKHUX MTOKA3aTEIsIX.

Cocpeoomouennana 0d0momka — 370 0OMOTKa BCE BUTKH, KOTOPOIl UMEIOT OJIMHAKO-
BOE MOTOKOCIEIUICHHUE C MOJIEM B3aUMHOW UHYKIIUU.

Pacnpeodenennan oomomka - 370 0OOMOTKA, Yy KOTOPOM B KaXKblii MOMEHT BPEMEHHU
M3-3a Pa3JIMYHOTO NOJIOKEHUS! BUTKOB B MATHUTHOM I10JI€ ITIOTOKOCLEIUIEHUE Pa3InYyHO.

Oomomkoii akopa MIIT - Ha3pIBAIOT 3aMKHYTYIO0 CUCTEMY HNPOBOJAHUKOB, OIpE/e-
JIEHHBIM 00pa30M YJIOKEHHBIX Ha CEpJICYHUKE SAKOPS U MPUCOECIUHEHHBIX K KOJJIEKTOPY.

DOneMeHTOM OOMOTKH SIKOPSI SIBJIIETCSA CeKyus, KOTOpas COCTOUT U3 OJHOTO WM He-
KOTOPOTO KOJIMYECTBA MOCJIEAOBATEIbBHO COEAMHEHHBIX BUTKOB M NPHUCOEIUHEHHAs
CBOMMH KOHIIAMH K KOJUIEKTOPHBIM ILUTACTHHAM (pUCYHOK 1.8).

DJIeMEHT CEKIIMH, PACIOI0KECHHBIN B a3y, Ha3bIBaeTCs nazoeou cmoponoi (1).

DNEMEHT CEKIMH, PACIIOJIOKEHHBIN BHE Ma3a U CIyKAIIWW U1 COCJUHEHUS I1a30-
BBIX CTOPOH Ha3bIBACTCS J1000601 uacmoio (2).

0)

Puc. 1.8 — OnnoBuTKOBas (a) U ABYXBUTKOBas (0) cexus

DJIEMEHTHI CEKIIMH, CIyXKaIue Uil TPUCOSAMHEHNS OOMOTKH K KOJUIEKTOPY Ha3bl-
BaIOTCS KOHyamu oomomxu (3).

Jns ymoOGHOTO pacmhoJIOKEHHUsI BBIXOASIIUX M3 TA30B JIOOOBBIX YacTel OOMOTKH
SIKOPS BBITIOJTHSIFOTCS IBYXCIIOMHBIMH.

[Ipu 5TOM B Ka)xJOM Ma3y CEKIMU PaCIOararoTcsa B JBa CJIOS: OJIHA CTOPOHA CEK-
U1 — B BEPXHEM CJIO€ OJHOT0 1a3a, a Ipyrasi — B HUKHEM CIIO€ IPYToro.

Paccrosinne Mexy mMa3oBBIMU YaCTSIMH CEKIMH JOJKHO OBITh PABHO IMOJIIOCHOMY
JIEJICHUIO:
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r=7D,/2p, (1.3)
TJ¢ 7 - IOJIFOCHOE JICJICHUE, MM;
2p — 4KCIO TMOJIFOCOB;
Dy — nnameTp sKopsi, MM.
[TapameTpsl 0OOMOTKH SIKOPSL:
S - YHCIIO CEeKIIHH;
Z - 4HCJIO MAa30B;
Su=S/Z - uncno cekumii, IPUXOIAIINXCS HA OJUH T1a3;
Wc - YHCJIO BUTKOB B CEKIIHH;
N - 9HCIT0 Ma30BBIX CTOPOH B 0OMOTKE;
N, =N/Z =2w_S, - 4iCJIO [T1a30BbIX CTOPOH B OJHOM I1a3y;

K — 41c0 KOJIJIEKTOPHBIX TUIACTHH.

Hlazu o6momKu:

Y1 — PACCTOSIHUE MEXKy HA4aJIOM U KOHIIOM CEKIIHH;

w=2,/2p+teg, (14)

II€ ¢ — HEKOTOpasl BEJIMYMHA, BBIUUTAS WA CYMMUPYS, KOTOPYIO MOJIYYarOT LET0E
YUCJIO.

Y - pe3yJIbTUPYIOIIUH 11ar, PACCTOSHUE MEXY ABYMS MOCJIEI0BATEIBHO COCTMHEH-
HBIMU CEKIUSIMU;

Y2 — PacCTOSIHUE MEXKy KOHIIOM MEPBOM M HaYaJoOM COCEIHEN CEKIUU;

Y« — PacCTOSTHUE MEXAY ABYMS KOJUICKTOPHBIMU IUIACTUHAMH, K KOTOPBIM MPHUCO-
€IMHEHBI HAYaJ0 U KOHEI OJTHOW CEKIIHH.

Cexruu OOMOTKH SIKOPSI COSIUHSIIOTCS IPYT C APYTOM B MOCJIEAOBATEIbHYIO IIETIh,
T.€. Hayajo TMOCJEIYIONIUN CEKIMU MPUCOSAUHSIETCS K KOHILy MPEAbIAYIIUNA U K oOmei
KOJUIEKTOPHOM TIJIACTHHE.

CnenoBatesbHO, 15 OOMOTKH SIKOPSI CIIPaBEIJIMBO PABEHCTBO:

Z =S=K. (1.5)

B coBpeMeHHBIX SIKOPHBIX OOMOTKaX COCIMHEHHBIX TMOCIEA0BATEIbHO APYT C JIPY-
rOM CEKLMHU 00pa3yroT 3aMKHYTYIO Ha ceOs LeIb.

DTa 1enb MOXKET COCTOATh U3 2-X WJIM HECKOJBKUX Mapasuie/ibHbIX BeTBel. Kaxmas
L[eTIh UMEET MOCIeA0BaTEIbHO COCIMHEHHBIE BUTKU U TTPOBOTHUKH.

[TocnenoBaTenbHO COCMHEHHBIC BUTKHU OMPEACIISIOT HAINPSHKEHWE MalllMHBI, a Ta-
pajuieNibHbIE — TOK MAIIIUHBI.
1.2.2 Tunbl 00MOTOK SIKOPA

Ilpocmasn nemnesan oomomka

Ilpocmoint nemneeoii oomomroii (IITl) nHazpiBaeTcss 0OMOTKA SKOPS KaXKasi CEKITHS,

KOTOpPOH MpUCOEANHEHA K JIBYM DPSIOM JIEKAIIMM KOJUIEKTOPHBIM IUTACTMHAM (PUCYHOK
1.9).

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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[Ipu yknagke CEeKIMM HAa CEPACYHUKE SIKOPS HAYaJI0 Ka)JAOM MOCIEeAYIOUNNA CEKIUN
COEAUHSETCS C KOHIOM MPEbITYIIUN.

<N~

| | 0)

i |
1 |

y2 I

¢ P ol

g |

|
|
ﬁ’J !’J

2

A A
-
< <
=

Puc.1.9 — Ilpocras nerneBas 0OMOTKa a) MPaBOX0A0Basi 0) JIEBOXOA0BAs

3a olvH 00X0A MO SKOPIO YKJIAJBIBAIOT BCE CEKIMU OOMOTKU. B pesynbrare KoHen
MOCJIETHEN CEKIIMM OKAa3bIBAETCS MPUCOCAMHEHHBIM K Hadally MEepBOM CEKIMH, 0OMOTKa
SAKOPS 3aMBIKACTCA.

Ecnu yknaaka cekuuid BeJIeTcs ciieBa HalpaBo, TO OOMOTKA HA3bIBAETCS NPagoxXo-
008601i.

Ecnu yxnanka cexuuii BeZieTcsl crpaBa HajieBo, TO OOMOTKa Ha3bIBA€TCS J1€60X000-
801.

Jst TIIT oOMOTKHM XapaKTepHbI CIEYIONUE TapaMeTphI:

BTOpo# yaCTUYHBIN 1IAr 1O SKOPIO

Yo =0ty (1.6)
«+» — IPaBOX0/I0Basi 0OMOTKA;
«-» — JIEBOXOI0Bast OOMOTKA.

[ITar oOMOTKM TIO KOJIJIEKTOPY B TPOCTOHM TMETIIEBOW OOMOTKE OMpPENeNseTcs IO
dbopmyre:
Ve =y=41, (1.7)
B npocToii metieBoit 00MOTKE YHCIIO MapaUieIbHBIX BETBEH PABHO YMCITY TIIaBHBIX
MIOJIFOCOB MAIIUHBL:
2a=2p (1.8)
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Puc.1.10 — Pa3zBepHyTas cxema MpocToil MeTiaeBoil 0OMOTKH.

Ilpocmasn éonnosan oomomka

Ilpocmoi eonnoeon oomomkou (IIB) Ha3pIBalOT OOMOTKY SIKOPS, MOJTYy4YaeMYIO
MIpY MOCJIEA0BATEIILHOM COCIMHEHUM CEKIUM, HAXOASAIIMXCS IO Pa3HbIMU MapamMu MOJIto-
coB. KoHIIbI CeKIuii MPUCOCTUHEHHBIX K KOJUICKTOPHBIM IIJIACTUHAM, YAAJIECHHBIC JIPYT OT
ApyTa Ha pacCTOSIHHMH IIIara o KoJurekropy (pucysnok 1.11).

3a oMH 00XO0J MO SKOPIO YKJIaJABIBAIOT CTOJBKO CEKI[MH, CKOJBKO Map MOJIIOCOB,
MIPU ATOM KOHEII MOCEHEN CEKIIUU MPUCOSTUHSIETCS K TUIACTUHE, PACIIOIOKEHHOU psIoM
C VCXOJHOM INIAaCTHHOM.

Jlesoxo0o060ii Ha3bIBaeTCI OOMOTKA, €CJIM KOHEI] MOCJEIHEeH Mo 00XO0Iy CEeKIUi
MPUCOETUHACTCA K KOJUIEKTOPHOU MJIACTUHE, HAXOISAIIECHCS CJIeBa OT UCXOJHOM.

Ilpasoxo0oeoti Ha3pIBaeTCsI OOMOTKA, €CJIM KOHEI] MOCASIHENH CEKIIMKM pacIioaracT-

Cs cpaBa OT UCXOJIHOM.

6) o~ ;

Puc.1.11 — Ilpocras BonHOBasi 0OMOTKA a) MPaBOXo0Bas 0) JIEBOXOJ0BasI

Jnst 1B 0OMOTKM XapaKTepHbI CAEAYIOIINE TapaMeTPhl:
Hlar oOMOTKH MO KOJIJIEKTOPY B IPOCTOM BOJHOBOM OOMOTKE OIpenenseTcs Mo

bopmye:

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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y=y, =2t (1.9)
K p y .

Bropoit yacTu4HbIH mar B mpocToi BOJIHOBOW 00MOTKE omnpeaenseTcs no hopMmyIie:
Yo=Y~ VY1 (110)
B mpocToii BOTHOBOI 0OMOTKE YUCIIO MapajiieNbHbIX BETBEH BCErja paBHO 2:
2a=2. (1.11)
Cnoocnan nemneeas 0omomka
Choscnas nemnesas 00mMomKa COCTOUT U3 HECKOJIBKUX MPOCTHIX, YIOKEHHBIX HA
OJIHOM SIKOPE U MPUCOEANHEHHBIX K OTHOMY KOJUIEKTOPY.
B HuzkoBonbTHEIX MIIT TpeOyeTcs moimyduTh NeTaeByt0 0OMOTKY C OOJIBIIUM YHUC-
JIOM MapaijIesIbHbIX BETBEH AJI ATOr0 NPUMEHSIOT CJIOKHYIO METIEBYI0 OOMOTKY.
upuHa 1meTok NpUHUMAETCs TaKOW, YTOOBI OJIHA LIETKA OJIHOBPEMEHHO MEPEKPHI-
Bajia CTOJIBKO KOJUIEKTOPHBIX IJIACTHH, CKOJIBKO MPOCTHIX NETJIEBBIX O0OMOTOK.
Yucio napaniesbHbIX BETBEW B CJI0KHOM NETIEBOU OOMOTKE:
2a=2pm, (1.12)
rzie M — YKUCIIO MPOCTHIX NETIEBBIX OOMOTOK.
Pe3ynpTHpyromumii mar u mar o KoJJIeKTopy OIpenesseTcs o popMyie:

y=y,=tm, (1.13)
[laru y1 1 y2 onpeaensitoTcs aHaJOTUYHO MPOCTON METIEBOM 0OMOTKE.
Cnosicnas 60110841 0OMOMKA
Cnosxcnan 601H06ass 0O0MOmMKaA — 3TO COYETAHUE HECKOJIBKUX MPOCTHIX BOJHOBBIX
00MOTOK, KOTOpBIE BKJIFOUAIOTCS Ha MapajuIeIbHYI0 paboTy C TOMOIIBIO MIETOK.

Puc.1.12 — Pa3BepHyTas cxema npocToil BOJIHOBOM 0OMOTKH

Uwucno napanienbHbIX BETBEHM TaKOW 0OMOTKH:
2a=2m. (1.14)
[ITar mo KOJJIEKTOPY W PE3yJbTUPYIOIINH IIar AJis CJI0KHOW BOJTHOBOW OOMOTKH
onpenensiercs no Gopmyie:
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(1.15)

[aru y1 u y2 onpenaensieTcs mo GopMysiaM IPOCTOM BOITHOBOM OOMOTKH.
1.2.3 YcaoBusi cuMMeTpUH 00MOTOK SIKOPSI
OOMOTKY SKOpPsSI Ha3bIBalOT CMMMETPUYHOM, €CIIM OHA YJIOBJIETBOPSET YCIOBUSIM
CUMMETPHUH U €€ MapaijiebHbIe BETBU 00J1aJal0T OJMHAKOBBIMHU JJIEKTPUUYECKUMH CBOM-
CTBaMH:
- UMEIOT OJIMHAKOBBIE COMPOTUBIICHUS;
- umeroT oguHakoBbie D/[C skops;
- UMEIOT OJIMHAKOBBIE TOKH BO BCEX MApAJIICIbHBIX BETBAX.
Ycnosus cummempuu
1. Kaxxmast mapa mapajuiesIbHbIX BETBEH JOJKHA COCTOSITH M3 OJIMHAKOBOTO YHCIIA
CEKILIMH.
S/a =1eJ0€e YUCIO
2. CekuMM KaXI0W mapsl MapajuiesIbHbIX BETBEH JOJLKHBI 3aHUMATh Ha SIKOPE OJIH-
HAKOBOE€ YHCJIO I1a30B.
Z/a =1eJ0¢e Yuciio
3. Kaxnas mapa mapajuielIbHBIX BETBEH OOMOTKH JOJDKHA 3aHMMAaTh OJMHAKOBOE
ITOJIO’KEHUE OTHOCUTEIBHO CUCTEMBI TJIaBHBIX MOJIIOCOB.
2p/2a =1€710€ YUCI0

1.2.4 DneKTPOMATrHUTHBII MOMEHT M YJ1eKTpoABM:KYymas cuia MIIT

Inexmpoosusrcywiasn cuia

Onexrpoapwkymas cuia (3C) B 0OMOTKe SKOPS HABOJUTCS OCHOBHBIM MarHUT-
HBIM TIOTOKOM. BenmnunHa, KOTOPOTO 3aBUCUT OT (DOPMBI pacrpenesieHuss MarHUTHON WH-
TYKITUW B BO3IYIITHOM 3a30pe.

JlelicTBUTEILHOE pacHpeie/iecHue MarHUTHONH MHIYKIIMA WMEET BHUJ KPHBOJWHEH-
HOM Tparenuu, HO JIJIs yI00CTBA pacueTa ero 3aMEeHSIOT MPSMOYTOJIbHUKOM.

BricoTa npsMoyrojpHIKa paBHA MAKCHMAJILHOMY 3HAYCHHUIO MAarHUTHOW MHITYKITUH
(Bsmax), a mupHHa — pacdeTHOM mosrocHo# ayre (bi):

b, =,
riae ai = 0,6...0,8 — k03hPUITUEHT MTOTIOCHOTO MEPEKPHITHUS;
7~ TIOJTFOCHOE JICJICHUE, MM.
BenmnunHa OCHOBHOTO MarHUTHOTO MOTOKA OMPEACIIUTCS 10 (opMyIIe:
®=B,bl,-10° =b,a7-1,-10°
rjie Bs - MarHUTHAS MHAYKIMS B BO3YIITHOM 3a30p¢;
li - nmuHA sIKOpSI, MM.

CornacHo, 3ak0oHa deKTpoMarauTHOW nHAYKIHH J/]C NmpoBOgHUKA OMpEnenuTCs

o ¢opmye:

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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E, =BV,
D n _ 2pm
60 60
N —YacToTa BpalllCHUs ABUTraTEIIs, 00/MUH.

DJIC ooMoTKH sIKOPSI, cocTosIast w3 N IpOBOAHUKOB, ONIPEACITUTCS IO hopMyIIe:
E,=E, o N/2a,

rae V = — OKPYXHasi CKOPOCTb SIKOPsI, M/C;

rac N — 9nCI0 1a30BBIX CTOpOH O6MOTKI/I;
2a — 4uCII0 IMapaiICIIbHBIX BETBEH.
QJC o00mMomKu AKopAa 3aBUCHUT OT BCIIMYHMHBI MArHUTHOI'O IIOTOKA, KOHCTPYKTUB-
HBIX IIapaMCTPOB MAallIMHbI U OT YaCTOTHI BpalllCHUS MAIlIMHbBI.

pN
E = —acbn =C,Dn (1.16)
rac @& — BenuMHa OCHOBHOTO MAarHUTHOT'O II0TOKa, B6;
pN
e — % - ROCMOAHHAA QﬂC, 3aBUCAIIAA OT KOHCTPYKTHUBHBIX I1apaMCTPOB.

3nauenne DJ[C 0OMOTKU SIKOPS 3aBUCHT:

1. OT WIMpUHBI CEKIUU p1:

ecnu y1=7, E4=Ej; max, T.K. MATHUTHBIN MMOTOK CUETUISIETCS CO BCEU CEKIIUEH;

ecnu y1<t; y1>7 E, yMeHbIIaeTcs, T.K. MAarHUTHBIN MOTOK CUEIUIAETCA TOJIBKO C OJ-
HOW YaCThIO CEKIMHU, @ C JPYTOM YaCThIO CEKIUM CLETUISICTCS MAarHUTHBIN MTOTOK JPYTrOT0
3Haka. Cie10BaTeIbHO, PE3YJIbTUPYIOMINI MAarHUTHBIN TOTOK OYJI€T MEHBIIIE OCHOBHOTO.

2. OT nom0X’eHus METOK:

[Ipr HaXOXIEHUM WIETOK CTPOro noA noiatocoM E,= E; max, T.K. B 3TOM ClIy4aec B
KKJI0M TMapajuiebHOM BETBH OOMOTKHM BCE CEKIIMM MMEIOT OJMHAKOBHIC HAINpPaBIICHHUS
S/C.

Ecnu mieTtkn cMecTuTh, TO B MApayIEIbHBIX BETBSIX OKAXYTCS CEKIUU C MPOTUBO-
no10kHbIM HanpasieHueM DJIC, u pesynbTupytomias IJIC OyaeT yMEeHbIIaThCS.

DneKmpomazHumHblii MOMeHm

Ecnu na3oBbie CTOPOHBI HAXOAATCSI B MATHUTHOM TMOJIE M 110 HUM MPOTEKAET TOK, TO
COTJIaCHO 3aKOHA JJICKTPOMArHUTHOW WMHAYKIIMM B HUX OyJET HAaBOAMUTHCS DIEKTpOMAr-
HUTHas cuja. Bennunna, KoTopoit OyaeT onpeaensThes o Gopmyie:

F,.=B;li,,

rae i, =1,/2a - TOK OJTHOM NapasieIbHON BETBH, A.

COBOKYITHOCTB BCEX CHJI CO3/Ia€T Ha SIKOPE AJEKTPOMATHUTHBI MOMEHT, BETUYMHA
KOTOPOTO OMpeensiercs mno Gpopmyie:

rae N, =¢;-N - 4nCII0 MPOBOJIHUKOB, HA KOTOPBIE OJHOBPEMEHHO JEUCTBYET
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QJICKTPOMArHuTHAA CHJIA,

~ - TIJIEY0 CUJIBI, MM.

[Tocne maTemaTuyeckux npeoOpazoBaHuil Gopmyia 3JIEKTPOMAarHUTHOTO MOMEHTA
MIPUMET BUJT;

N
M =—Pao; =C oI, (1.17)
27a
Trac CM = 2N—p = ROCMOAHHAA IJICKMPOMACHUMHO20 MOMerma,
na

Ecnu B popmyne D/IC vacToTy BpalleHUs 3aMEHUTh YTJIOBOM CKOPOCTBIO, TO MOJTY-
YEHHBIE B 3TOM ciyyae noctosgHHble D/IC U 3JeKTpOMarHuTHOIrO MOMEHTa OyIyT paBHBI
KOHCMPYKMUGHOMY KOI(PPuyuenmy MallvHbL:

k=K, =K, =P (1.18)
27a
®dopmyiel DJIC 0OMOTKH SAKOPS U 3JICKTPOMATHUTHOTO MOMEHTA TIPUMYT BHUI:
E =xk®w
M, =k®l’ (1.19)

27m
IIe @ =-_- - yeno6as cKopocms, pan/c.

BenuunnHa 351€KTpOMarHuTHOTO MOMEHTA MOKET OBbITh OMpeiesieHa uepe3 IIEKTPO-
MarHUTHYIO MOIIIHOCTb:

M, =—= (1.20)

rneP,  =FE_| — n1eKmpomacHumuans mouwiHoCms Wil MOIIHOCTL BO3AYIIHOTO 3a-

30pa, BT.

TecToBble 3a1aHus
[Ipaktuueckas padota 1
[IpakTuueckas pabora 2

1.3 MaruuTHas 1enb U peakuus ssKops
1.3.1 MaruutHas nens, MIIT

MarnauntHas nenp MIIT
(pucynok 1.13) coctout u3 cranuHsl (Lc1), CEpACUYHMKOB TJIABHBIX MOJKOCOB C MOJIOCHBI-
MU HakoHeuHUKaMu (Nm), BO3AYIIHOTO 3a30pa (J) u cepacunuka skops (Lc2).

Marunutnoe noje MIIT co3naeTcs 0OMOTKON BO30Y>KICHHS M 3aBUCUT OT BEJIMUUHBI
MarHutoaBwkyIas cuibl (F,s), KoTopas onpeaensiercs mo Gopmyiie:
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Puc. 1.13 — Maruuthas uens MIIT

F, =2F+2F +2F +2F +F (1.21)

rae Fs - MarHuToABMKYIIas CUjla BO3AYIIHOIO 3a30pa, A,
F, — MmarauToABMIKYIIIAs CHJIa 3yOIIOBOTO CIIOS SIKOPS, A;
Fm— MarHUTOBIOKYIIAS CHJIA TJIABHOTO ITOJIOCA, A;

F. — MarHuTOABIIKYIIASI CHJIA CTCHKHU SIKOPSI, A;
F.— MarHUTOJBMKYIIIAsl CHIIA SIKOPS, A,

3nauenne M/JIC st pa3nuyHbIX Yy4aCTKOB MAarHMTHOM LIENMW HEOJMHAKOBO U 3aBH-
CUT OT MarHUTHOTO COMPOTUBJICHUSI ATOTO ydacTka. HaumOoJbIIMM MarHUTHBIM COMPO-
TUBJICHMEM 00JiafaeT BO3AYIIHBIN 3a30p. Bemmuumna MJIC Bo3aymHoro 3asopa  (Fs )
ompeaesieTcs mo hopmylie:

F, =0,8B,5 -k,10°, (1.22)

IJi€ 0 - BeJIMYMHA BO3IYIITHOTO 3a30pa, MM;

ks>1 — k03 PHUIHEHT BO3IYITHOTO 3a30pa;
Bs;=10,6 ...1,0 - MaruuTHasA UHAYKUMS BO3AYIIHOTO 3a30pa, TII.

Jlpyrue y4acTKH IIeTH BBIMOJHSIIOT U3 (epPOMArHUTHBIX MaTepuaioB. [{is ux usro-
TOBJICHHS] IPUMEHSAIOTCS CIEIYIOIINE MaTepUabl:

- CEpJIEYHUK SIKOpS — TOHKOJIMCTOBBIE JJIEKTPOTEXHHUECKHE cTailu Mapok 2013,
2312, 2411 TommuHOMK 5 MM;

- CEpJICUHMK TIJIABHOTO TOJIKOCA — JIMCTOBAs XOJOAHOKAaTaHasl cTtajib mMapku 3411
TOJIIMHON 1MM, TUTACTUHBI HE U30JIUPYIOTCS;

- CTaHWHA — B MalllMHaX MaJIOW MOITHOCTH M3 CTaJbHBIX IEIBHOTSIHYTHIX TPYO, a B
MaIlluHaX CpeaHer U OOJIBIIION MOIITHOCTH CBapHAs U3 JIMUCTOBOW KOHCTPYKIIMOHHOW CTalln
Mapku Cr3.

MarnutHast MTHAYKIHS BO3IYIIHOTO 33a30pa MPOMOPIMOHATIbHA BEIMYMHE OCHOBHO-
0 MarHUTHOTO ITOTOKA.

MarauTHbIM MOTOK TJIaBHBIX MOJIFIOCOB COCTOUT U3 2-X HEPABHBIX YaCTE: OCHOBHO-
0O MarHUTHOTO MOTOKA U MArHUTHOT'O MOTOKA PACCEUBAHUS.

O =0+D_=D(1+0,), (1.23)
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riae @m — MarHUTHBIA MOTOK IJIAaBHBIX MOJIOCOB, BO;
@ — OCHOBHOM MarHHWTHBIN ITOTOK, BO;
@5 — MarHUTHBIN MIOTOK paccenBaHus, BO;
om=0,1...0,25 — ko purueHT paccenBaHus.
1.3.2 Peakuus sikopsi MIIT

I !
[Tpu pab6ore MIIT B pexxume XOJI0CTOTO :'_ s _’_ & _}" :'- s j
xona (pucyHok 1.14) Tok B 0OMOTKEe SIKOps OT- '| o2 “’6 ’ =
CyTCTBYET. _hr:/ HATHE =
MarsnuTHoe 10JIe MallIuHBI OMPEACISICTCS | \ ;I‘ ;ﬂ
toiapKk0 MJIC OB 1 cUMMETpUYHO OTHOCHUTEIID- __L UL L"J’)
HO OCHM TJIaBHBIX TOJIOCOB. ['paduk pacmpene- B = o -

JICHUS] MATHUTHON MHIYKIMH B BO3MAYIIHOM 33-  pyc 114 — PaGota MIIT B pesxume
30pe UMEET BUJ KPUBOJIMHEUHOMN TPaIeLyH. XOJIOCTOTO X0/1a

Ecnu mammHy HarpysuTth, TO B OOMOTKE
SAKOPS TOSIBUTCS TOK, KOTOPBINA MpuBeAET K co3aanuio MJIC oOMOTKU SKOpsSt B COOCTBEH-
HOT'O MAarHUTHOTO TOJIA.

Ecnu meTkn ycTaHOBUTh HAa T€OMETPUYECKON HEUTpAIM U MPHU OTCYTCTBUHM TOKa
Bo30Oyxaenus (I, = 0. Torma marautHOE moJe, co3nanHoe 3Toi MJIC Oyner uMeTh BU
MOKa3aHHbIA Ha pucyHke 1.15.

HauGonbimee 3nauenne MJIC skops — Ha JIMHUM LIETOK, a MO OCH MOJIOCOB 3Ta
M/IC paBHa HyII1O.

B HarpyxeHHO#l MallviHe OJTHOBPEMEHHO JIEUCTBYIOT 10JIE OOMOTKH SKOPS U TOJIe
oOMOTKH BO30YyxaeHUs. OOpa3yloT pe3yibTHPYIOIIEE TOJIe, XapaKTepUCTHKa KOTOPOIo
nokaszaHa Ha pucyHke 1.16.

Puc. 1.15 — Pa6ora MIIT npu orcyrcTBUM Puc 1.16 — Peakuus sikopst B MIIT
BO30YXKJICHUSA

[TonsipHOCTH MOJIFOCOB Y HAMPABJICHUE TOKA AKOPSI COOTBETCTBYIOT:
- peXKUMY reHepaTopa, KOrja sIKOpb BpallaeTcs 10 YaCOBOW CTPEJIKE;
- PeKUMY JBUraTelis, KOrJa KOpPh BpAIlAeTCsl MPOTUB YaCOBOU CTPEJIKHU.
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Pa3zBuBaeMblii B MalllMHE 3JEKTPOMArHUTHBII MOMEHT MOKHO PacCMaTpUBaTh Kak
pe3yNbTaT B3aUMOJIECHCTBUSA MOJIOCOB TOJISL IKOPS U TIOJIFOCOB TOJIsT BO30Y K/ICHUS.

Peaxyuen axkopsa naspiBaercsa BiuussHue MJIC 0OMOTKHM SIKOpSi HA MarHUTHOE TOJIE
MAaIlIWHBI.

Peakius axopsi MCKa)KaeT MAarHUTHOE MOJIE MAlIWHBI, JEJIA€T €r0 HE CUMMETPUY-
HBIM OTHOCUTEIILHO OCH MOJIKOCOB.

[Ipu ycTaHOBKE IMIETOK HA TEOMETPUUECKOM HEUTpAJIEe MOJIE SIKOPS HAIPABIICHO IO-
MEPEK OCH IOJIFOCOB U HA3BIBACTCS NOJIEM NONEPEYHOUl PeAKUUU AKOPAL.

[Tonepeunast peakiusi sIKOpsi BBI3BIBACT OCJA0JICHHE TOJIA O] OAHUM KpaeMm Io-
JIF0Ca U €T0 YCUJIEHUS MO APYTUM.

Pe3ynpTHUpyronmii MarHuTHEIM HOTOK OBOPAYMUBAETCSI OTHOCUTEIBHO OCH I'JIABHBIX
MOJIFOCOB Ha HEKOTOPBIKA yroj. OCh pe3yJbTHUPYIOUIErO MOJIs MOBOPAYUBAETCS B T€HEPA-
TOPHOM PEXHUME IO HAIPABJICHUIO BPAIllCHUs], a B JIBUTATEIbBHOM pPEKUME — B OOpaTHYIO
CTOPOHY.

Yewm OoJibliie Harpy3Kka MalluHbl, TEM OOJIbIIE UCKAKEHNE PE3YIbTUPYIOLIETO MOJIA.

EcnM IeTKM CABHHYTHI ¢ reoMerprdeckoil HelTpamu Ha 90°, To mone sxops neid-
CTBYET BJIOJIb OCH IIOJIFOCOB U HA3bIBACTCS HOJIEM HPOOOIbHOU PeaKUUU AKOPA.

Ecnu marHutHasi cucremMa MallvHbl He HacblujeHd, TO Peakius aKops OyaeT hcka-
XKaTh PE3yJIbTUPYIONIMI MATHUTHBIN MOTOK, HE U3MEHSS €r0 3HAYCHUSI.

Ecnau MarHuTHas cuctemMa MallluHbl HACblujeHd, 4TO XapaKTEPHO JJisi OOJIIUHCTBA
MaIlIUH, TO MOJMarHUYUBaHUE OJHOTO Kpas MOJIIOCHOI0 HAKOHEUHHMKA U 3yOIIOBOI 30HBI
MPOUCXOJUT B MEHBIIEH CTENIEHU, YEM pa3MarHU4MBaHus APYroro.

DTO BEIET K YMEHBIICHHUIO PE3YJIbTUPYIOIIETO0 MArHUTHOTO TOJISI, U PEaKLHs SIKOPSI
Pa3sMarHU4YMBACT MAILHUHY.

1.3.3 Cnoco0bl ycTpaHeHUs BPEIHOT0 BIUSIHUS PeaKIUU SIKOPS

HckaxxeHne pe3yabTUPYIOMIETO MOJISI MAIIMHBI HE OJaronpusTHO OTpakaeTcs Ha ee
pabounx CBOMCTBAX:

- CJIBUT (DU3UYECKON HENTpaIu OTHOCUTENBHO F€OMETPUUYECKON IPUBOJIUT TAXKEIBIM
YCJIOBUSAM paOOThI IIETOYHOT'O KOHTAKTA,

- BJICUET 3a COOOM mepepacipeeIeHe MAarHUTHON MHIYKIIMH B BO3YIITHOM 3a30pe.

[Toaromy mpu npoexktupoBannu MIIT npuHMMarOT Mepbl K YCTPaHEHUIO WU
OCIJIa0JICHUIO BIUSHUS PEAKIIUH SIKOPSL.

Komnencayuonnasa oomomka.

DTy 00OMOTKY YKJIaJbIBAIOT B Ma3bl MOJIOCHBIX HAKOHEUYHUKOB U BKJIFOYAIOT IMOCHIE-
JOBaTeIbHO C OOMOTKOM sikopsi, Tak 4ToObl MJIC KOMIIEHCAIlMOHHON OOMOTKH HMEJIO
MpOTHUBOIOI0)KHOE HanpasieHue ¢ M/IC oOMoTku sSKOpsI.

BxmroueHHast TakuMm 00pa3oM KOMITIEHCAIIMOHHAsE OOMOTKa OOECIeurnBaeT aBTOMa-
TUYHOCTh KOMIIEHCALIMU PEAKIIUU SIKOPSI U 3aKOH PACIPEICIICHUsI MATHUTHOW MHIYKIWH B
BO3YIIIHOM 3230pP€ OCTAETCA HEU3MEHHBIM.
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KomneHncanuonnyo oOMOTKY NMPUMEHSIOT B MAIIMHAX CPEIHEN 1 OOJIBIION MOIIHO-
CTH (Pyon> 150...500 kBm) nipu Hanpspkernn nipu U > 400 B, paGoTaronux ¢ pe3KUMH KO-
neOaHUsIMU HATPY3KHU.

Yeenuuenue 6o30ymnoco 3azopa.

Bpennoe BiusiHHE peakluu SKOPS OCHAOISIOT COOTBETCTBYIOIIMM BBIOOPOM BO3-
OymHOTo 3a30pa. ClielyeT yYuThIiBaTh, YTO MPU YMEHBIIEHUH BO3IYIIHOTO 3a30pa U yBe-
JMYEHUU HATPY3KU PEAKIHS STKOPS MOXKET HE TOJIBKO OCIaOUTh MarHUTHOE TIOJIE, HO U BbI-
3BaTh €ro NepeMarHn4MBaHUE.

VYBenuueHue BO3AYIIHOTO 3a30pa BEAET K HEOOXOUMOCTH YBEIUYEHUS TOJIOCHBIX
KaTyIIeK, MOJIF0COB U rabapyuTOB MAIIMHBI.

[IpumensieTcs B MallMHaX MaJOd U CPEJHEN MOUIHOCTH, HE MMEIOLIUX KOMIICHCa-
IIUOHHOU OOMOTKH.

1.4 KomMyTanusi B MAIIMHAX MOCTOSHHOI'O TOKA
1.4.1 Ilpu4uHbI, BbI3bIBAIOIIME HCKPEHHE HA KOJUIEKTOpe

[Tpu pa6ore MIIT mieTkH U KOJJIEKTOP 00Pa3yrOT CKOJIB3SIINN KOHTAKT. [lnomansp
KOHTaKTa IIETKU BHIOMPAIOT IO 3HAUEHHUIO pab04ero TOKa MalluHBbI.

Ecny 1o Kakod TO NpHUYMHE IIETKAa MPUJIETaeT K KOJUIEKTOPY HE BCEW MOBEPXHO-
CTBIO, TO BO3HUKAIOT MECTHBIE TOKH, IPUBOIAIINE K HCKPEHUIO HA KOJUIEKTOPE.

[IpruunHBI, BRI3BIBAIOIINE HCKPEHNUE HA KOJUIEKTOPE, AEIATCA HA JIBA BUJA: MEXaHHU-
YECKHUE U DIIEKTPOMArHUTHBIE.

Mexanuueckue npuuunpl — 3TO NPUYUHBI, BBI3BIBAIOIINE HAPYLIEHUE JJIEKTpUYE-
CKOI'0 KOHTaKTa MEXAY IIETKON U KOJUIEKTOPOM.

K HUM oTHOCATCS: cnaboe AaBlieHUE IETOK Ha KOJUIEKTOp, 3arpsi3HEHUE KOJUIEKTO-
pa, BUOpaIus mEeTKOAEPKaTEeIs.

IIpuuuHbI, BHI3bIBAIOIIME HCKPEHHE HA KOJIJIEKTOpe

Mexannueckue

DJIeKTPOMATHUTHBIE

—

IloTeHnuaabLHbIE KOMMyTaHHOHHbIe

Ilomenyuanvnvie npuuuHbl — STU NPUYMHBI BO3HUKAIOT IPU HANPSHKEHUN MEXKITY
CMEKHBIMH KOJUIEKTOPHBIMH IUIACTUHAMM, MPEBBIIIAIONIETO JOMYCTUMOE 3HAYEHUE
HaIpspKEHUs. DTO UCKPEHUE HanboJee OMacHoe, T.K. CONPOBOKIAAETCS MOSBICHUEM dJIEK-
TPUYECKOU TyTH.

Kommymayuonnsie npuuunst — co3narorcss GU3NYECKUMU NPOIEcCaMu, MPOUCXO-
JSIMMH B MallIHE.
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HckpeHne, BbI3BaHHOE 3JEKTPOMArHUTHBIMU NPHYMHAMH, MPUBOAAT K MOBPEKIE-
HUIO IUIOLIAAM KOJUIEKTOpa K BHOpalMM IIETOK, T.€. CHOCOOCTBYET BOZHUKHOBEHHIO HC-
KpEHUsl N0 MEXaHWYECKMM NIpuYMHaM. HeycTONYMBOCTH IIETOYHOIO KOHTAKTa CyIe-
CTBEHHO BJIMSET Ha 3JIEKTPOMArHUTHBIC ITPOLIECCHI.

Wckpenuss mETOK HAa KOJUIEKTOPE SIBISAETCA PE3YIbTATOM COBMECTHOIO JEHCTBHS
MHOT'MX MPUYHH.

HckpeHne Ha KOJJIEKTOPE OLEHUBAETCA CTENEHBIO UCKPEHUS MO/ COeraronmm Kpa-
€M ILIETKH.

Cmenenu uckpenus corinacuo I'OCTy npuBenieHs! B Tabnuie 1

Ecnu nonmyctumast cTereHb UCKPEHUS B ACIIOPTE MAIlMHBI HE YKa3aHa, TO IIPU HO-
MUHAJILHOM Harpy3Ke OHa HE J0JDKHA MPEBBINIATh cTeneHsb 115 .
1.4.2 KommyTanusi. Buabsl kKoMmmyTanuu

[Ipu Bpamenun sskopss MIIT KOJUTEKTOpHBIE IUIACTUHBI TOOYEPETHO BCTYIIAIOT B CO-
IIPUKOCHOBEHHUE €O HIeTKamMu. [Ipu 3TOM mepexon mETKH C OJHOW IUIACTHHBI Ha APYTYIO
COMPOBOXK/IAETCS MEPEKIIOUYEHUEM CEKIIMM OOMOTKM M3 OJHOM MapajuiebHOM BETBU B
APYTYIO.

Kommymauus - 3170 npoLecc MEPEKIIFOUYECHNs CEKIIMM U3 OJHOM IapajuleIbHON BET-
BU B JIPYTYIO ¥ CONPOBOK/IAIOIINE €TO SIBJICHUS.

Cexuusi, B KOTOPOU MPOUCXOAUT KOMMYTALNSI, HA3BIBACTCS KOMMYMUPYIOULCHL.

Tabnuua 1 — CTeneHn UCKPEHUs U UX XapaKTEPUCTUKU

Crenenu
XapaKkTepUCTUKHU CTETICHH NCKPEHHUS CocTosiHHE KOJIEKTOpa U I1ETOK
UCKPEHUS
1 OTCyTCTBUS UCKPEHUS (TeMHas KOMMyTaLus)
13 Cnaboe uckpeHue noJ HeOONbIIONW YacThio 1ieT- | OTCYTCTBUE MOYEPHEHUS KOJUIEKTOpa
4
KH. U Harapa Ha IIeTKax.
[TosiBneHnune Harapa Ha IIETKaxX U cle-
1 . JIOB TIOYEpHEHUs Ha KosiekTope. Jler-
1Y/ Cnaboe uckpeHue moJ1 OOIBIION YaCThIO METKH.
KO YyCTpaHsieTcsl MpOTHpPaHUEM TIOo-
BEPXHOCTH KOJIJIEKTOpA.
[TosiBnenne Harapa Ha IIETKax W Clie-
Uckpenue non BceM kpaem metku. [Jomyckaercs
JIOB IIOYEpHEHMUS Ha Kosiekrope. He
2 TOJIBKO TIPH KPAaTKOBPEMEHHBIX TOTUYKAX Harpys-
yCTpaHSETCsl MPOTUPAHUEM MOBEPXHO-
KU U TIePEeTPy3KH.
CTH KOJIJIEKTOpA.
3HaYnTEIbHOE UCKPEHHUE TI0J] BCEM KpaeM IIETKU | 3HAaYUTEIbHOE IIOYEpPHEHUE Ha KOoJ-
3 C HaJIMYUEeM KPYIHBIX BBUIETAIOMMX HUCKp. Jlo- | JeKTope, He YCTpaHseMoe MPOTHpaHU-
MycKaeTcsl TOJbKO JUIi MOMEHTOB HpsSMOro | eM Kosuiekropa. Iloarap u paspymie-
BKITIOUCHUS WIIM PEBEPCUPOBAHUS MAIIIHHEI. HUE IIETOK.

ITepuooom kommymauuu (T.) - Ha3bIBACTCS MPOIOJIKUTEIBHOCTh MPOIIECCa KOM-

MyTalluu.

T, =[60/Kn]- (b, /b, ),

(1.24)
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rue b, — mupuna meTku, MM;
K — 9mcio KOJUIEKTOPHBIX MJIaCTHH;
N — gacToTa BpalleHUs IKOpsi, 00/MUH;
b, — paccTosiHre MEXIY CepeIMHAMU COCETHUX KOJUICKTOPHBIX IIACTHH, MM.
B coBpeMeHHBIX MalIMHaX MOCTOSHHOTO TOKA MEPUOJ KOMMYTAITUU W3MEHSETCS B
npeaenax ot 0,001c o 0,0001c.
KadecTBO KOMMYyTaITNU OIICHUBACTCS CTETICHBIO HCKPEHUS (KAACCOM KOMMYMAayuu)
o1 cOeraronuM KpaeM MIETKH, U3-110] KOTOPOTO BRIXOIST IUIACTUHBI KOJUIEKTOPA IPH €T0
BpAIIEHUH ¥ IJIOTHOCTHIO TOKA B MEPEXOTHOM KOHTAKTE IIETKA - TUTACTUHAY.

ITnomnocms moka (f) — MO IIETKOH HPSMO MPONOPIIMOHATIBHA TAHICHCY YTJja
MEXy OCBhIO0 a0CIIUCC U TPahUKOM KOMMYTAIIHH.

[Ipouecc KOMMyTauy SIBJISIETCS. OYEHB CIOKHBIMU M JIEIUTCS Ha 3 OCHOBHBIX JTa-
mna.

| oman:

B HauvanpHBIE MOMEHT BPEMEHHM KOHTAKTHAs IMOBEPX-
HOCTb LIETKH KacaeTcs TOJIbKO MIacTUHBI 1.

Tok B KOMMYTHUPYEMOM CEKIUH, TPUCOECIMHEHHOM K IUIa-
ctiuHaM 1 U 2, paBeH I, ¥ HaNpaBJICH OT IJIACTUHBI 1 K IJ1acTHHE
2. ToK MIETKU MPOXOIUT Yepe3 ImiacTuny 1.

JI1st 5TOr0 MOMEHTa BPEMEHH CHPABEJIMBBI aHAUTUYE-
CKH€ BBIPAXKCHMUSL:

— t=0;i,=2i i, =0

Il osman:

IInactura 1 mocTeneHHO cOeraeT co IMIETKM M HAa CMEHY €M
HaOeraeT 1utactuHa 2. OmHa 4acTh HMIETKHA
IPOXOJIUT Yepe3 IIacTuHy 1, a npyras de-
pe3 MIacTUuHy 2.

B cepenune mpouecca KOMMyTaluu
KOHTAKTHAas ITOBEPXHOCTh IIETKH PaBHO-
MEpPHO TEpEeKphIBacT 00¢ KOJIICKTOPHBIS

[IJIACTUHBI.
KoMmmyTupyromas cekuus OKa3blBAETCs, 3aMKHYTa IIET-
KOU, U TOK B HEU IOCTENIEHHO YMEHBIIIAECTCH.
s 5TOro MOMeHTa BpEMEHU CIIPABEJIMBBI aHAJUTHYE-

CKHUEC BBIPpAKCHUAA:

t=05T_;i, +i, =2i,
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Il sman:

B koHIle KOMMYyTalMK MIETKA MOJHOCTHIO MEPEXOIUT Ha MJIACTUHY 2 U TepsAeT KOH-
TaKT C IJIacCTUHOM 1.

Tok B KOMMYTHPYIOIIEH CEKITUU OCTAETCS PaBHBIM IO 3HAYCHUIO U MTPOTUBOIIOIOK-
HBIM TIO HaIlPaBJICHUIO OTHOCUTEILHO Hayalla KOMMYTAITUH.

J171st 5TOr0 MOMEHTa BPEMEHU CIPABEIJIMBHI aHATUTHYECKUE BBIPAKCHUS:

t=7T_1,=2ii, =0
1.4.2.1 llpsimosinHeliHAsE KOMMYTAaLMsI

KoMmmyTanus, npu KOTOpoil TOK B KOMMYTHUPYIOUIEH CEKIIMU U3MEHSAETCA MO Mps-
MOJIMHETHOMY 3aKOHY, Ha3bIBACTCS HPAMOIUHECHUHOU (UOEaTbHOI) KOMMYymayueil.

OTOT BUJI KOMMYTallUd UMEET MECTO B MalllMHE, €CIIK B MPOIIECCe KOMMYTAIMU B
komMmytupyromien cekunu JC He HaBoguTces win cymma D/]C B KOMMYTHPYIOIIEH CEK-
Y paBHA HYIIIO.

i,R, —i,R, =0, (1.25)
rae R; u Ry — mepexoiHbie COMPOTUBICHUS MEXIY MIETKOM U cOeraroiei u HaOe-
rarouiel MmiacTuHaAMU;
=1, +1 .
i TOKH, IEPEXOAAIINE B OOMOTKY SIKOPS uepe3 IIacTUHbI 1 1 2;
| - TOK B KOMMYTHPYIOIICH CEKIIHH.

3aK0H M3MCHCHHS TOKAa B KOMMYTHPYIOIIECH CEKIIMW B (YHKIIUA BPEMCHH HMEET

BHU/I;

i=i (1-2tT,), (1.26)

I'paduk i=f(t) npeacrasiser coGoil mps- i

MYI0 JIMHHIO, IEPECeKaronlyl0 OoCh abcuucc B
Touke t=0,5T,. I'paduk nanHO#i QyHKIMM mpea-
cTaBjeH Ha pucyHke 1.17.

Ceolicmea npsamMoIUHEUHOU KOMMYMAyUuU. T2

1. II;moTHOCTH TOKA IOM IIETKOM BEJIMYMHA
IIOCTOsIHHAA |, = j, =Const.

2. Bwixon miacTUHBI M3-TIOJ IIETKH 0O€3
pa3pbiBa TOKA.

3. KoMmmyTanusi HE CONPOBOXKAAETCSA MC- < T >

KPCHUEM Ha KOJLTICKTOPE. Puc. 1.17 — I'paduk Toka npsMOIHMHEHHON
1.4.2.2 KpuBoJinHeiiHasi 3aMe/lJIeHHAST KOMMY- KOMMYTAI[HH
TalMs

KomMmyTanus, mpu KOTOpor TOK B KOMMYTHPYIOIIEH CEKIIMA U3MEHSIETCS 110 KPUBO-

JIMHEWHOMY 3aKOHY, Ha3bIBACTCS KPUGOIUHEUHOU 3AME0/ICHHOI KOMMYmayuei.
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OTOT BUJ KOMMYTallMl MMCCT MCCTO B MAIIMHC, €CJIIM B IIPOLHECCCC KOMMYTAallUU B
KOMMYTHpYoIIel cekunu cymma JJ]C He paBHA HYIIO.
iR —i,R, =D e, (1.27)
rae Ze =e, +e,- CyMMa OJIC, neiCTBYIONIMX B KOMMYTHUPYIOIIEH CEKIIUU;
e, =e_+ ey, - PCaKTUBHAs PE3YyJIbTUPYIOLIAs SC;
e, =B 2lw.yv - O/1C BpalieHus1, BOZHUKAIOIIAA [0 IEHCTBUEM PEAKIUU SKOPSI.

O/1C Bpamienust B ominuue ot peaktTuBHOM D/]C MOXKeT uMeTh pa3iMyHOE HAIlpaB-
JIEHUE B 3aBUCUMOCTH OT TOJIIPHOCTH BHEITHETO MAarHUTHOIO IMOJISI B 30HE KOMMYTAIIHH.
3aK0H U3MEHEHHUS TOKa B KOMMYTHUPYIOLIEH CEKIIMU B PYHKIIUU BPEMEHHU:
i=i,, +i,, (1.28)

e I,, — TOK IPSIMOJIMHEHHON KOMMYTAIINY;
Ip — TOTIOJIHUTEIILHBIA TOK KOMMYTAIIMH, BOZHUKAIOLIMIA B KOHTYPE KOMMYTHPY-
fomiel cexuuu oA AckcteueM cymmbl DJIC.
I'paduk M3MEHEHMS PE3yIbTUPYIOIIETO TOKA KOMMYyTalMu i=i,, +i, = f(t) momyua-

€TCSl IIyTEeM CJIOXKCHHUS OpJUHAT TpadHUKOB TO-
Ka TPSMOJIMHCHHONW KOMMYTAIlMM U J100aBOY-
HOTO TOKa KOMMYTAallM{ ¥ IMOKa3aH Ha PUCYH-
ke 1.18.

KpuBonunelinbii Bug 3TOr0 Tpaduka

OOBSCHSETCS KPUBOJIMHEMHOCThIO Tpaduka
JOTIOJTHUTENBHOIO TOKA.

[ToaTtomy B cepenviHE KOMMYTalluu Be-
JUYMHA TOKA i=i,, KOTOPbIA MMeeT HaubOJIb-

mec 3HAYCHUC.

<
<

\ 4

[Io cpaBHEHHIO C TIPAMOJIMHEHHOU
Puc. 1.18 — I'paduk TOKa KpUBOJIMHEHHON

KOMMYTAallMel MpOLEeCC M3MEHEHUs TOKa [0
KOMMYTallun

HyJISl ¥ TI0 HAIpaBJICHUIO HACTyIMaeT BO BTO-
POl IOJIOBHHE NIEPUO/IA U 3aTATUBAETCS BO BPEMEHHU.

[Ipy 3HAUUTENBHBIX HArpy3Kax MaIIUMHBI IJIOTHOCTh TOKa MO COErarolnM Kpaem
IIETKU JOCTUTACT HEJOMYyCTUMO OOJIBIIIOrO0 3HAYEHUS! U BBI3BIBACT MCKPEHUS HA KOJUICK-
TOpE.

Ceoticmea Kpu8oIUHEUHOU 3AMe0IeHHOU KOMMYMayuu

1. [ToBbITIEHHE TUIOTHOCTH TOKA MO/ COETAIONUM KpaeM IIETKH.

2. IIpoucxoauT pa3ppiB TOKa KOMMYTAIUH TPU BBIXOJIE COETAIOIICH MIIACTUHBI W3-
MO/ IIETKHU.

3. BO3HMKHOBEHHUS UCKPEHMSI Ha KOJIJIEKTOPE MOJ] COETalMUMU KPasMH IIETOK.

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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1.4.3 Cnioco6sb! yay4dnieHUsi KOMMYTalUu
OcHoOBHas mpuUuYrHA HEyHOBJIETBOpUTENbHON KoMMyTauuu B MIIT — 310 Hanuuume
7100aBOYHOTO TOKA KOMMYTAIIHUH.
i,=>e/> R, (1.29)
rae 2e — cymmapHas DJ1C KoMMyTUpYIONIEN CEKIUU;
2R, — cymMMapHOEe CONPOTUBIICHUE CEKIIHH.

BennunHa 3TOro0 TOKa 3aBHCUT OT CYMMBI DJIEKTPUYECKHX CONPOTUBICHUM.
HaunOoubliee 3HaueHNE UMEET COMPOTUBIIEHUE IIETKU U MEPEXOAHOIO0 KOHTAKTA.

Jj1s TOr0, YTOOBI YMEHBIINUTH JOOABOYHBIN TOK HEOOXOAUMO:

- YBEJIMYUTH BEJIMUHUHY COINPOTHUBIICHHS IIETOK;

- YMEHBIIUTH BeJINUnHY cyMMapHOU D/[C B KOMMYTUPYIOIIEN CEKLIAH.

Buvioop wemok.

s obecriedeHus yI0BIETBOPUTENIBHON KOMMYTAIMM LEJI€CO00pa3HO MPUMEHSTh
IIETKHU C OOJIBIIMM MEPEXOAHBIM Ma/ICHUEM HANPSHKEHUS B IEPEXOTHOM KOHTAKTE.

OpHako aonycTuMas IJIOTHOCTh TOKA B ATHX LIETKAaxX HeBenwnka. [loaromy mpume-
HEHUE X B MalIMHaX ¢ OONBIIMM pabOYUM TOKOM BEAET K HEOOXOJAMMOCTU YBEJIUYEHUS
HIETOYHOTO KOHTAKTAa, a, CJIEAO0BATENIbHO, TPEOYEeT YBEIUUECHUS IJIOIIAIU KOJUIEKTOpa 3a
CYET €ro JJIUHBI.

[IleTkn ¢ OGOABIIMM CONPOTUBICHUEM MPUMEHSIOT B MAIIMHAX C BBICOKUM HaIlpsi-
KEHUEM U C HEOOJBIIINM pab0uYUM TOKOM.

[leTkn o5l ANEKTPUYECKUX MAIMH PA3AENSIOT HA YEThIPE TPYMIbI, pa3inyaromnx
COCTaBOM, CIIOCOOOM M3TOTOBJICHUS U XapaKTepUCTUKaMH. BbIOOp THIIa HIETOK 3aBUCUT OT
YCIIOBHM 3KCIUTyaTallud MAIIUHBI.

/Jlobagounwie noarca.

Ha3nauenne 100aBOYHBIX MOJIOCOB — 3TO CO3JaHUE B 30HE KOMMYTAllU MAarHUTHO-
rO TIOJI TAaKOW BEJIMYMHBI U HANPABJICHUS], YTOOBI HABOJUMASI ATHM I0JIEM B KOMMYTHPY-
roreit cexunu 3/]C BpamieHuss komneHcupoBaia peakTuBHyro J/1C.

JloGaBouHbIe MOJIIOCA PACIOIaraloT MEX1y TJaBHbIMU notocamu. LlleTku pacmnona-
rar0T Ha TEOMETPUUECKOU HEUTPAJIH.

Yuciio 1006aBOYHBIX IMOJIOCOB PAaBHO KOJMYECTBY TJIABHBIX IOJIOCOB WM BJBOE
MeHblIe. Yuciao BUTKOB OOMOTKHM J100aBOYHBIX MOJIOCOB BHIOMPAIOT TakuM, uToosl MJIC
100aBOYHBIX MOJIIOCOB KomneHcupoBasia MJIC 0OMOTKH sIKOPSL.

Jlnst obecnieuenust kommneHcauu peaktuBHoM DJIC mpu pa3nmuyHbBIX Harpy3kax ma-
ITUHBI 0OMOTKY T0OABOYHBIX MOJIFOCOB BKIIFOUAIOT MOCIEA0BATEILHO C OOMOTKOM SKOPSI.

JloGaBouHbIe MoIOca OOECIEeYMBAIOT YIOBICTBOPUTEIBHYI0 KOMMYTAIMI0O B Ma-
IIMHE B MpeJiesiax HOMUHAJIBbHON Harpy3KH.

Cmewienue wiemok ¢ 2eomempuyecKkoil Helmpasiu.

JlaHHBIN croco0 MPUMEHSIIOT B MalllMHAX MOIIHOCTHIO 0 1kBT, KoTOpBIE BBHINOJI-
HsIOTCS 0€3 100aBOYHBIX MOJIIOCOB.
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CMmernieHne meTOK ¢ TeOMETPUUYECKON HEUTpasid MO3BOJIAET CO3/1aTh KOMMYTHUPYIO-
1iee mnoje, KoTopoe OyAeT HaBOAUTh B KoMMyTHpytoiel cekiuu 3 /]C Bpaitienusi, paBHyIo
peaktuBHOM DJIC U NPOTUBOMOJIOKHYIO € 10 HAMIPaBJICHUIO.

PeaktuBnas D/IC Oynetr KOMIIEHCHUPOBAaHA U KOMMYTallUs CTAHET MPSIMOJIUHEHHOM.
Jlnst momydenust HeoOxonumoro 3¢ @deKTa meTKn HeoOXOAMMO CMeNaTh B HAIPABICHUH
BpAIlICHHUs SIKOPSI B TEHEPATOPHOM PEKMME WM MPOTHB BPAILIEHUS SKOPS B IBUTATEIHHOM
peXHME.

JlaHHbIN c10c00 UMEET CYIIECTBEHHbBIE HETOCTATKH:

- KOMMYTHUPYIOIIE€e MoJe U3MEHSAETCS HE MPOMOPIIMOHAIBHO HArpy3Ke, 4YTO MCKIIIO-
YaeT MOJHYI0 KoMIleHcaluio peakTuBHOM D1C;

- YCWJIMBAETCS pa3MarHUYMBAIOLIEECs IEUCTBUE PEAKIIMU AKOPS;

- HEJIOMYCTUMO JJII MallvH, paO0TaIOIINX B PEBEPCUBHOM PEXHUME.

TecToBBIE 3a1aHN

1.5 KIIJI u morepu MIIT
1.5.1 Iorepu MIIT

HOTepH IJNCKTPUICCKUX MAIIIUH

/ JoGaBouHble moTepu

OcHoBHBIE IOTEpPH

\

IlepemenHbIe MoTEPH IlocTosiHHbIE MOTEPH
Mexannuyeckue norepu MarHuTHbIe IOTepH

DJIeKTpuYecKue MNoTepu

Jlobasounvie nomepu (APyo5)— 3T0 BCe TPYIHO YUUTHIBACMbBIC TIOTEPH.
B MIIT x HUM OTHOCATCS TOTEPU HA BUXPEBBIE TOKH, IIOTEPU B YPABHUTEIIBHBIX CO-
€IMHECHUAX U B TIOJIOCHBIX HAKOHCUHUKAX.
Jo6asounsie motepu B I'TIT cocraBisror 1% ot HOMHHANBHOM MomIHOCTH, a B J{I1T
— 1% oT noaABOAMMOI MOITHOCTH:
AP,,;=001P,,
AP, .=0,01P,

Anekmpuueckue nomepu 3aBUCAT OT BEIUYUHBI HATPY3KHU, TOATOMY SIBJIIOTCS ne-

(1.30)

pemenHbIMu 1 00YCIIOBJICHBI HArPEBOM OOMOTOK M IIIETOYHOI'O KOHTAKTA.
B MIIT oHu nenstcs Ha JBa BUA: MMOTEPU Ha BO3OYXKIACHUS U MOTEPU B OOMOTKE
SIKOPSI.

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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Ilomepu na 6030yscoenusn (AP,) onpenensiroTcs MOTepSIMA B 0OMOTKE BO30YXk1e-
HUS U B peocTare, BKIIIOUEHHOM B LI€TIb BO30YXKACHUSI.
ITomepu ¢ oomomke axops (AP,;) onipeeNatOTCs NOTEPSIMU B IKOPHOU IICTIH.
N
AP =1'R
“ IR =
APae - I(;Rs _Usle

Maznummnsie nomepu (AP,) TPOUCXOAAT TOJIBKO B CEPIACYHUKE SKOPS, T.K. OH

(1.31)

MOJIBEpraeTcs nepeMarHianuBaHuIo.

BenuunHna MarHUTHBIX MOTEPh 3aBUCHUT OT YAaCTOThHI MEPEeMArHUYMBaHUS, 3HAUCHHUSI
MarHUTHOM MHIYKIIMK BO3IYITHOTO 3a30pa U MarHUTHBIX CBOMCTB MaTepualia U3 KOTOPOro
M3TOTOBJIEH CEPACYHUK SIKOPSI.

Mexanuueckue nomepu (APyex) — 3T0 IOTEPU OT TPEHHS METOK O KOJUIEKTOP; Tpe-
HUS B MTOIIAITHAKAX; BEHTUJISAITHUIO.

MarnuTHble 1 MEXaHUYECKHUE MOTEPHU NMPU MOCTOSHHOW 4acTOTE BpalllEHUS SIBIISIOT-
CSL HOCMOAHHBIMU NOMEPAMU, Y UX CYMMA COCTABJISIET OTEPU XOJOCTOrO X0/1a.

Apxx :APM +APM€X’ (132)

1.5.2 Dnepreruyeckas nuarpamma MIIT
DHepzemuueckou ouazpamma — 3T0 JUarpaMma, Moka3bIBaroIas, Kak mpeoopasy-
€TCsl U Ha 4TO PacXOyeTCsl MOLHOCTb, OCTYMHAIOMIAsl Ha BXOJ] 3JIEKTPUUECKON MAlllUHBI.

a) 0)

b\\ AP, b\‘ AP

N\ AP. \ AP.,
P (NN APves N .

P
\ APros ¢ 'l :\ AP
‘T’N AP,y ‘T’N AP o5
P2 P2

Puc. 1.19 — DOneprernueckne auarpammsl MIIT:
a) I'IT; 6) AIIT

Mowgrocmos na 6xode zenepamopa (Pir) — 510 ogBOMMAas OT IPUBOIHOIO JBHTa-
TEeJIsl MeXaHUu4ecKkas MOITHOCTh, KOTOpasi OnpeaeseTcs mo Gopmyre:
P =M o
L ! (1.33)
Mownocms na éxooe osuzamens (Pyg) — 3T0 TOABOIUMAS OT CETH IAeKMPUHECKAsL
MOIIIHOCTb, KOTOPast ONpeaeseTcs mno Gopmyse:



KoHcnekT Jeknuii 29 BoiickoBas E.1O.

P, =Ul (1.34)
Inekmpomaznumuan mouwgpocms (Psy,)— MOIIHOCTH BO3AYIIHOTO 3a30pa, B KOTO-
pyro peobpazyercst MomHOCTh Ha BXoae MIIT 3a Ber4eToM moTepsb.
B reneparope — 3To moTepu XOJIOCTOrO X0J1a U J00aBOYHBIE TOTEPHU, a B IBUTATEIE
— 3TO BJIEKTPUYECKUE ITOTEPH.
P, :Pl_(Pxx +AP006):E;1|;1
Pl =P,~(aP,+AP,)=E,|, (1.35)
Mouwnocmsb na evixoode zenepamopa (Pzr) — 370 TI0N€3Hast MOIIHOCTbB, KOTOPAs 10~
CTYIAEeT Ha BXOJ MOTPEOUTENS WU I1eKMPUiecKas MOIIHOCTb:

PZ :Pa,w _Apaﬂ :Pl _ZAP:U I (1,36)

HOM =~ HOM

Mowgrocmb Ha evixode dsuzamens (Pzq) — 3TO MOJIe3HAs MOIIHOCTh HA BaJly JBH-
raTciiid Uin mMmexanudeckadd MOIIIHOCTh:
P,=P, —AP_ =P, —> AP=M,o, (1.37)

rae 2AP - 310 cymMMa BCeX IOTEPH B ANEKTPUUECKON MAIINHE;

[Tone3Hass MOIIHOCTh OJHOBPEMEHHO SIBJIIETCSI HOMUHAJIBHOM MOIIHOCTBIO. B mac-
MOPTHBIX JIAHHBIX 3JIEKTPUUYECKON MAIlMHbBI YKa3bIBaeTCAd €€ HOMUHAIbHAS MOIIHOCTb.
1.5.3 KoappuuueHnT nosie3Horo aeiicrBus

Kosy¢ppuuuenm nonesnozo oeiiccmeus (KII/)— 310 OTHOIICHHE MOIIHOCTH Ha BbI-
XO/JI€ AIEKTPUYECKOW MAIIMHBI K MOIIIHOCTH Ha €€ BXOJE.

s renepaTopoB nocrossHHOro Toka KIIJI onpenensares mo dpopmyie:

P U 1 AP
772 — 2 _ HOM ™ HOM =1— Z ’ (138)
P 1 U HOM I HOM + Z AP U HOM I HOM + Z AP
Jns nurateneit nocrosiuaoro Toka KITJ[ onpexnensitcs mo dhopmyie:
p, U 1 —>» AP AP
77()6 _ 12 _ T wou nom Z =1— z ’ (1.39)
Pl U HOM I HOM U HOM I HOM

KII/ a;mekTpuyeckux MamuvH 3aBUCAT OT HOMHHAJIBHOW MOIIHOCTH MallWHbL. Uem
BBIIIIE HOMUHAJIbHAsI MOIITHOCTh, TeM BbIie ee KII/I.

Tak g MIIT mommuocThiO OT 1 1m0 100kBT KIIJ cocraBnser 0,75...0,9; nnsa ma-
mH MoInHOCTRIO cBhile 100kBT KIII coctasmser 0,9...0,97.

1.6 I'enepaTOpbI MOCTOSTHHOTO TOKA
1.6.1 O6mme cBexeHud

['enepatopsl octosiHHOro Toka (I'TIT) mupoko UCHONB3yIOTCS B pa3IuyHBIX MPO-
MBIIUIEHHBIX, TPAHCIIOPTHBIX U APYTUX yCTaHOBKaX i nuTanus Ol ¢ mHupokum perynu-
POBAaHHEM CKOPOCTH; B JIEKTPOJIM3HON IPOMBIIIIEHHOCTH, Ha Cy1aX, TEIUIOBO3ax. B aTux
cinyuasx ['TIT npuBoasTcs BO BpallleHUE 3JIEKTPOABUTATENSIMU MEPEMEHHOIO TOKA, Mapo-
BBIMU TypOMHAMU WM JIBUTATEISIMUA BHYTPEHHETO CTOpaHusl.

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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['TIT xnaccupuupyroTcs Mo cnocody BO30YyKACHHUS.

I'enepaTopbl NOCTOSTHHOTO TOKA
I'eneparopsnl

I'enepaTopbl HE3AaBUCUMOTO
€ CaMOBO30Y:KIeHHeM

BO30YKIeHUs /
/ ITapansenbHoro \
D1eKPOMATHUTHOE st . ITocaenoBaTesibHOTO
BO30YKIeHUsI
BO30Y:KIeHHe BO30YKIeHHUs
CMelaHHOT 0
MarsurodjieKTpu4ecKue
BO30Y:KIeHUsl

B zenepamopax c¢ snekmpomaznummnsim 6030yxcoenuem oOMOTKA BO30YXKICHUS
MATAETCS TOCTOSIHHBIM TOKOM OT OCTOPOHHETO0 UCTOYHHKA.

B maznumosnekmpuueckux cenepamopax noiroca BBIIONHSIOTCA B BHJIE MOCTO-
STHHBIX MArHUTOB.

B 2enepamopax ¢ camoeo3zdysycoenuem o0OMOTKY BO30YKIECHUS MUTAKOTCS AJIEKTPO-
SHEpruei, BbIpadaThiBaeMoOil B camoM reHeparope. Ha 3to pacxomyercs or 0,3 mo 5%
HOMUHAJIBHOW MOIIHOCTH MAIlIHBI.

B cenepamopax napannenvnozo 6030yscoenus 1ok Bo30YKISHHUsS COCTaBISET OT 1
10 5% OT HOMHHAJIBLHOTO TOKA WJIM TOKa Harpy3ku. OOMoTKa BO30YK/ICHUS BHIMOTHAETCS
¢ OOJIBIIIUM YKCIIOM BUTKOB MaJIOTO CEUCHHUS.

Toxk Harpy3ku onpezaensercs 1no popmyse:

| =1 +1, (1.40)
B 2enepamope nocneoosamenvnozo 6030ysycoenus TmaneHus HaNpsHKEHUS B 00-
MOTKe BO30ykaeHus coctapisieT oT 0,2 10 1,0% oT HoMuHaILHOTO HampsikeHus. OOMOT-

Ka BO30YXJICHUS BBITIOJHSAETCS C MaJIbIM YMCJIOM BUTKOB OOJIBIIIOTO CEUCHHSI.
Bce Toku paBHBI Mex Ty COOOM:
l,=1=1, (1.41)

I'enepamopuvt cmewiannozo 6030yxcoeHus MMEOT TBe OOMOTKH. DTH OOMOTKH
pacroJiararoTcs Ha OOIINX TIaBHBIX mojtocax. OOMOTKH BO30YKICHUS BKIIIOUAIOTCS MEXK-
Iy COOOM COTJIACHO MJTM BCTPEYHO.

Ecmu  oO6moTku co3patror MIC 0aMHAKOBOTO HampaBi€HHUs, TO MX BKIIOYCHHUE
Ha3BIBACTCS CO2/IACHBIM.

Ecomu o6moTku co3paror MJIC mpOTHBOIOIOKHOTO HAMPaBJICHUS, TO UX BKJIOUYE-
HUE HA3BIBACTCS 6CHPEUHDBIM.

OOBIYHO MPUMEHSIETCS] COTJACHOE BKJIIOYEHHE OOMOTOK BO30YXACHHUS, TaK YTOOBI
OCHOBHAsl YaCTh MAarHUTHOTO TIOJISI BO30YXKIEHUS CO3/1aBaJIach MapaJlIeIbHOU 0OOMOTKOMN
BO30OYXIEHHS.

[To cBOMM CBOMCTBAM T'€HEPATOPHI MAPAUICTBHOTO M HE3aBUCUMOTO BO30YXKICHUS
OJINHAKOBBI.
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B mpoMbIIieHHOCTH OOBIYHO MPUMEHSIOTCS T€HEpaTOpPhl HE3aBHCHUMOIO BO30YIK-
JEHMS, apaJJIEIbHOTO U CMEUIEHHOT'O BO30YKICHMSL.
1.6.2 OcHOBHbBIE XaPAKTEPUCTHKH F'€HEPATOPOB MOCTOSIHHOTO TOKA

CBolCTBa TE€HEPATOPOB AHAIM3UPYIOTCS C IOMOIIBIO XapaKTEPUCTUK, KOTOpHIE
YCTaHABIIMBAIOT CBSI3b MEKIY OCHOBHBIMU BEIIMYMHAMM, OMPEICISIONIMMHA paboTy TeHe-
paTopoB.

OcHoeHbIMU 6euyUHAMU SBIAIOTCS: HaNpspKeHUE Ha 3aKUMaX Unow; TOK BO30YXK-
nenus lg; Tok 00MOTKM sIKOPS |y Witk TOK HAarpy3ku luox; 4acTOTa BpaIeHUS Nuon-

Oo6bryno I'TIT paboraer mpu N=CoNst, m0O3TOMY OCHOBHBIE XapaKTEPUCTUKHU pac-
CMaTpPUBAIOT [IPU 3TOM YCIIOBUHU.

Cy1ecTBy€eT YeThIpe OCHOBHBIX XapaKTEPUCTHUK T'€HEPATOPOB.
1.6.2.1 XapakTepucTHKA X0J0CTOI0 X0/1a

Xapaxmepucmuka xonocmozo xoda U = f(1,) - 3T0 3aBUCMMOCTb HAINPSKEHHUS Ha

BBIXO/IE TE€HEpAaTOpa B PEKUME XOJIOCTOTO X0/a OT TOKAa BO3OYXKIACHUS MPU YCIOBHUH, YTO
TOK Harpy3Ku paBeH HYJIIO.
XapakTepucTuKa XOJOCTOrO XO0Ja M TO3BOJSET CYyJAUTh O MAarHUTHBIX CBOMCTBax
MAIIIHHEI.
+Up JlaHHYIO XapaKTePUCTUKY IS BCEX TH-
*Uomax '——_:/_;;”“? OB TEHEPaTOPOB CHUMAIOT TPH HE3aBHCHU-
&7 MOM BO30Y>KJIE€HUH, KOTJa TOK BO30YXKICHUS
MOYHO U3MEHUTH B npeenax ot 0 10 l¢ uom.

l

l

I

I

la Jns CHATUSA HNAHHOW XapaKTEPUCTUKU
1

3 yCTaHaBJIMBalOT HOMUHAJIBHYIO YacTOTY Bpa-
[ICHUS U TIOCTENIEHHO YBEIUYHBAIOT TOK BO3-
OyXIIeHus OT HyJeBoro 3HaueHus 1o + |, mpu
KOTOpOoM Uxx =1,15U0xn 1 cTpoOsAT KpuBYIO 1.

3aTeM yMEHbBIIAIOT TOK BO30YXKIACHUS

Puc 1.20 - XapakTepucTuka X0J0CTOI0 X074 A0 HYIDL M, HSMCHHB Cr0 HAMPABICHHC, 0=
CTEIEHHO YBEINYUBAIOT 10 - l,.
[Tonyuennass kpueas 2 Ha3bIBaeTCs

HHUCXOJSIIEH BETBbIO XapaKTEPUCTUKH.

[lanmee ombIT TPOBOASAT B APYrOM HANpPaBICHUW U TOJYYAIOT Kpueyro 3, Ha3bIBac-
MYIO BOCXOJIAIIECH BETBbIO XapaKTEPUCTHUKH.

Hucxopsmas u Bocxoasiias BETBU 00pa3yroT MeTII0 HaMarHn4uBaHUsI.

CpenHsst TUHUSI MEXKIy 3TUMU KPUBBIMU SIBIISIETCS. OCHOBHOU XAPAKMEPUCHUKOU
X0J710cmo20 xo00a.

Oco0eHHOCTH XapaKTePUCTUKH XOJIOCTOTO XO/a:

- Hanmnuue octatounoit D/1C;

- OTHOCHUTEIBHO IHAPOKas IETIIA TUCTCPE3NCA,

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT



32

- [ToBTOpAT B Apyrom macmrabe mar- U
HHUTHYIO XapaKTEPUCTHKY MAIIHHBI.

1.6.2.2 BHemHsis XapaKTepUCTUKA

Buewnsan Xapakmepucmuka
U=f(l) - 3aBUCUMOCTb HampsHKECHUSA Ha
BBIXOJIC T€HEpaTopa OT TOKA HATPY3KH IPH
YCJIOBUHM, YTO TOK BO30YXXJICHHS OCTaeTCs
BEJIMYUHOM ITOCTOSIHHOM.

I HOM

BHeIHssT XapakTeprucTUKa XapaKTepHu-
3yeTcsl BETUYMHOMN TaJIeHUs HAPSKEHHUS. Puc 1.21 - Onpenenenue u3MeHEHUsS
Ilaoenue nanpscenus (AU)— ompe- HOMHUHAJIBHOTO  HADSKCHAA
JeISICT HAKJIOH BHENTHEH XapaKTePHCTHKU K OCH a0CIHCC, ONCHWBACTCS HOMHHAIBHBIM
HaIpsHKEHUEM TeHepaTopa Mpu cOpoce Harpy3KH.

AU = UMU_—UHO -100% (1.42)

Ha pucynke 1.21 npuBenena Buemnss xapakrepuctuka ['TIT HB.

ITpu | = 0; U = Uy..

C pocTOM Harpy3Ku HanpspKEHHE YMEHBIIAETCS 110 JINHEWHOMY 3aKOHY.

[Tpu Harpy3kax OJM3KUX K HOMUHAJIbHBIM, HANPSXKEHUE U3MEHSETCS M0 HEeJIUHEH-
HOMY 3aKOHY.

Yem mensbiie AU, TeM BbIIIE )KECTKOCTh BHEIIHEW XapaKTEPUCTHKU.

JUia T'TIT HB AU, =5..10% g I'TIT I1IB AU, , =10...30%.

Ha pucynke 1.22 noka3ansl BHemHue Xapaktepuctukul ['TIT npu paznuuHbix cxe-
Max BKJIIOUCHHSI OOMOTKH BO30YKICHUS.

BHenHsAa XapakTepucTrKa reHepa- U
TOpa MNapajuIeIbHOrO BO30YXAEHUS MPHU
neperpy3kax OTJIMYaeTCs OT XapakTepu-  Ux
cruku ['TIT HB.

D10 00BsAcHSIETCS TeM, uto B I'TIT
[IB ymMmeHblIeHUE HAIpsSKEHUs BbI3BIBA-
eTCs el M IMaJICHUEM HalpsKEeHUS B 00-
MOTKHU BO30YKJICHHSI.

[pu 1y max>>14 wom BO3HHKACT KpY-

TOBOM OI'OHb.
B remeparopax CMENIAHHOTO BO3- 1-ITITHB; 2- I'ITIIB; 3 —I'TIT CB coen ;

OyXIeHUS BMI XapakTepucTuku 3asucur 4 —THTCB scmp; 5—TT Iocn.B

OT CXEMBI BKIIIOUYCHUS OOMOTOK. Puc 1.22 - Buemmnue xapakrepuctuku ITIT
[Ipu cormacHOM BKJIIOYEHMH Xa- PasINIHOrO BO3OYKICHMUs
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pakTepucTuka 6oJee xecTkoi. HampspkeHue mpu yBeNIWYEHUH Harpy3KH OCTAeTCsl HEeU3-
MEHHBIM.

[Ipu BCTpEUHOM BKJIFOUEHUH C POCTOM HArpy3KHU HaIpsKEHHE Ha TEHEPATOPE PE3KO
YMEHBIIIAETCS.

B I'TIT nocnenoBarenbHOr0 BO30OYKACHUS C POCTOM HArpy3Ku HaIpsKEHHE TakKe
yBennuuBaeTcs. [Ipn HeOoMbIUX TOKax HANPSKEHUE PACTET JUHEHHO, a MPU 3HAYUTENb-
HBIX TOKaX OyZeT YMEHbBIIATHCS U3-3a BIUSHUS PEAKIIHH SKOPSI.

Tak kak HanpspkeHust ['TIT nocinenoBarensHOro Bo30y:K/I€HUS CHIIBHO U3MEHSIETCS C
MU3MEHEHHEM Harpy3KkH, TO OH HE MPUTOJEH JIs MUTaHus OOJIbIIMHCTBA MOTpeOUTeNeH.
1.6.2.3 PeryjinpoBoYHasi XapaKTepUCTUKA

Pezynuposounasn xapakmepucmuka |1, = f(l ) — 3aBUCUMOCTb TOKa BO30YKJICHUS

OT TOKa HAarpy3Kd IPH YCIOBHH, 4YTO

HANPSDKEHUE HAa BBIXOJIE TE€HEpaTopa
OCTaETCS BEJIMUYUHOU MTOCTOSHHOM.

PGFYJII/IpOBO‘-IHaH XapaKTCPHUCTHKA

. /4~ MOKA3bIBAECT, KaK HAN0 HU3MEHUTh TOK
PR BO30YXKJICHUS NPY U3MEHEHUM HAarpy3KH,
o7 yTOOBl HAIpPSHKEHHE Ha BBIXOJIE T'eHEepa-
I sutom e -7 _— TOpa OCTAaBAJIOCh BEIMYMHON TMOCTOSH-
= — . — . 3 ik
Ha pucynke 1.23 mnoka3ansl pery-
nupoBouHble xapakrepuctuku I'TIT pas-
s JUYHOTO BO30YKICHUS.
1- TOTHB; 3-TNT CB coru; Jns reHepatopoB ¢ TOCIEIOBa-

2-THOTOB; 4-TTIT CB Betp

Puc. 1.23 - PerynupoBouHbIE XapaKTEPUCTUKH

TEJIbHBIM BO30YKJIEHUEM pPEryJIupoBOY-
Has XapaKTEPUCTUKA HE CHUMAETCS.

T'TIT pasauyHOro BO30OVKIECHUS

1.6.2.4 Harpy3o4yHasi XapaKTepUCTHKA
Haczpyzounaa xapakmepucmuka U = f(l,) — 3TO 3aBUCHUMOCTb HaIPsKCHUA Ha

BBIXOJI€ OT TOKa BO30Y>KJICHUS MIPU YCIOBHUH, UTO TOK HArpy3Ku OCTACTCSl BEITUYUHOM MO-
CTOSIHHOM.

Harpy3ounasi xapakTtepucTuka sBISET- v
Cs1 BCIIOMOTaTeJIbHOM XapaKTEPUCTUKOM. >

Harpy3ounasi xapakTepucTuka 1o BUIY HX
CX0%a C XapaKTEPUCTHUKOU XOJOCTOTO XOJa U
MPOXOJAUT HECKOJIbKO HWXKE H3-3a MNaJCHUS
HaIPSLKEHUSI B LIETIHU SIKOPSI.

JlaHHYyI0 XapakTEepUCTUKY JIs BCEX TH-

ls
OB TCHCPATOPOB CHUMAIOT IIPpHY HC3aBUCHUMOM '

3aatUK nm. I1. I1. AnocoBa /
Puc. 1.24 - Harpy3ouHasi XapakTepuCTHKa

r. 3uaroycr
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BO30YXJICHHH, KOTJJa TOK BO30YKICHHS MOKHO U3MEHUTH B mipeienax oT 0 10 g won-

IIpu cHATUM JaHHBIX U1 HOCTPOECHUS HArPy30YHOU XapaKTEPUCTUKU IIPU U3MEHE-
HUU TOKa BO30YXKJEHUS TOK B SIKOpE MOJACPKUBACTCS HEM3MEHHBIM IMYyTeM W3MEHEHUS
COIIPOTHUBIICHUS B LEIIH SIKOPSI.

TecToBrle 3amanus

1.7/IBUrarejid NOCTOTHHOTO TOKA
1.7.1 O6mme cBeaeHus

JlBuratrenu mnoctosHHOro Toka (JIIT) mpeoOpasyroT 3JIEKTPUUYECKYIO SHEPrUIO B
MEXaHUYECKYIO SHEPTHUIO.

JIIT HaxoAsT MHUPOKOE MPUMEHEHUE B MPOMBIILICHHBIX, TPAHCHOPTHBIX U JIPYTUX
YCTAHOBKax, rje TpeOyeTcs IIMPOKOE U IJIABHOE PETYJIUPOBAHUE CKOPOCTH BpalleHUs
(TIpoKaTHBIE CTaHbI, MOIIIHBIE METAJUIOPEKYIIIUE CTAHKHU). DTO BO3MOXKHO M3-32 HAJIMYMS B
JIIT wmexaHnudeckoro mpeoOpa3oBaTeilsl 4YacTOThl, KOTOPHIM SIBISETCS IIETOYHO-
KOJUICKTOPHBIHN y3ell.

J_IBI/II“aTeJII/I NMOCTOSAHHOI'0 TOKa

/ I[B],[raTeJ'l“
I[BHFaTeHH HE3AaBUCUMOI'0

BUCUMBIM B HUEM
BO30Y:KIEeHHS C 3aBHC 030yKIeHne

IlapanaenbHoro IMocaenoBaTeIbHOTO
BO30YK/IeHUs BO30YKAEHUSI

CMel1aHHOT 0
BO30y:KIeHUs

Cxewmpbl BKJTIOUEHHS M 0CHOBHBIE ocoOenHoctu JIIT npuBeaensl B Tabnuie 2

Tabmauia 2 — CBoiicTBa OCHOBHBIX THIIOB ABUTaTEIEH IIOCTOSTHHOTO TOKA

Tumn nBuraress Cxema BKIIIOUEHUS OcCHOBHEIE CBOMCTBA
Loz Uox
HesaBucumoro LE‘]J
- @ UHOM :Uwz’ Uoﬂ;éU()@
BO30YKJICHUS
(JIHT HB) II-wV:IOﬂ; I()}l¢|08
I
ITapannensHoro
p U HOM = U o5 = U 086
BO30YKJICHUS

(JIT IIB)
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I:x
Ix
IlocnenoBaTenbHOTO X
BO30YKICHUS Pe U =U,, +U,,
(I[HT HOCHB) Uos Iwz = IHo,w = Ias
UHOM = Uwz +LJ032
CMeraHHOTo | |
Hom — losa + 06l
BO30YKICHUS
Uo;z = Uosl
(HIIT CB)
IHOM = |032

[To cBoum paGounm u perynupoBouHbIM cBoiicTBam JIIT HezaBucumoro u mapai-
JIENBHOTO BO30YKJI€HHSI OJIMHAKOBBI, IO3TOMY B JlajJbHEHIIEM UX OyleM paccMaTpHBaTh
KaK OJMH KJ1acc.

OKCIUTyaTallMOHHbIE CBOMCTBA JIBUraTelIsl ONPEEISIIOTCS €ro pabounMu XapaKkTepu-
CTUKAMH, & PETYJIMPOBOYHBIC — MEXAHUUECKON XapaKTEPUCTUKOM.

1.7.2 MexaHnuyeckasi XapaKTepUCTHKA

Mexanuueckoit xapakmepucmuxoii W = f(M) Ha3pIBaeTCS 3aBUCMMOCThH 4aCTOTHI
BpAILICHM Bajla JBUTATENS OT BEIMYMHBI MOMEHTA HA €r0 Baly.

JIns monyyeHus: aHATUTUYECKOTO BBIPAKEHUS 3aBUCHMOCTH YaCTOThI BPALIEHUS OT
MOMEHTA Mpeo0pa3yeM ypaBHEHUE CKOPOCTH U MOJICTABUM B HETO YpaBHEHHE TOKA U3 BbI-
pasKeHHS 3JICKTPOMAarHUTHOr0 MoMeHTa (cM. 1. 1.2.4, dopmyisr 1.19):

LU MR,
ko (k)

N3 nostydyeHHOU 3aBUCUMOCTH ciienyer, yTo dactora BpaumieHust JIIT npsmo mpo-

(1.43)

MMOpHHOHAJIbHA BCIUMYHNHC IIHTAIOMICTO HAIIPAXKCHUA U O6paTHO IIpOoIopuroOHaIbHA HU3MC-
HCHHIO BCIIMYHUHBI MAarHUTHOI'O IIOTOKA.

1
°|

PU3NYECKUN CMBICI 3TOTO YTBEPKIACHUS CIIEAYFOLIUN!

‘U-ET"T‘ Mo T‘MFConst ) 1 T

VYBenuueHue Hanps>KeHUs WM YMEHBIIEHUE MAarHUTHOTO MOTOKA BBI3BIBAET YBEIIH-
YeHHE Pa3HOCTH Mexay HampspkeHueMm cetd U DJ[C oOMOTKHU SKOps, 3TO BEIET K POCTY
ToKa AKkops. CiieqoBaTebHO, NOBBIILIAETCS BpA[AlOIIUHA MOMEHT JIBUTaTEIs.

Ecnu Harpy304HbIii MOMEHT MOCTOSIHHBIM, TO YacTOTa BpallleHUs JBUTATENs OyaeT
YBEJIUYHBATHCA.

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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XapakTepHble TOYKH MEXaHMYECKOW XapaKTEPUCTUKH W MX OCHOBHBIC MapaMETPhI
IpUBEJICHBI B Ta0uUIIEe 3.

Ta6JII/IIIa 3- KOOpI[I/IHaTI)I OCHOBHBIX TOYEK MEXaHUYECKOM XApaKTCPHUCTHUKHU

Koopannatel
XapakTepHas TOUKa -
Mowmenta, M(Hwm) YrioBoit ckopocTtH, w(pad/c)
XO0JIOCTOro X0/1a M=0 W = wo
HomunaneHOTO pexnma M=M,,, W = Wyom
ITycka (KOpOTKOro 3aMbIKaHHS) M=M, =0

1.7.2.1 JIBurarejib NOCTOSTHHOTO TOKA HE3aBUCHMOTI'0 BO30Y KIeHUsI
JIs naHHOTO THIIA ABUTATENIS MOJyYeHHAs: 3aBUCUMOCTD OCTaeTcs 6€3 U3MEHECHHS 1
MO>KET OBITH 3allCaHa B BUJIE:
W= 0, —Aw,

U
rac w, = _CD - CKopocmb UOeaNbHO20 XO010CH 020 x0()a;
K

MR .
Aw = ( @;2 - UBMEHenue yziosou ckopocmu, BbI3BAHHOC NUI3BMCHCHHUEM HaArpys-
K

KH.

M3MeHeHre 4acTOThl BpAILECHUS, BBI3BAHHOE W3MEHEHUEM HArpy3KH, OIPEIEIsieT
HAaKJIOH XapaKTEPUCTUKH WIINA €€ KECTKOCTb.

Yem MeHbIIIE 3Ta BEJIMYMHA, TEM HAKJIOH XapaKTEPUCTUKUA OTHOCHTENIBHO OCH abc-
LIACC MEHBLIE.

Jns ATIT He3aBucuMOro Bo30yXAEHHUS BUJ MEXAHUUYECKOW XapaKTEPUCTUKHU — ITO
npsiMasi JIMHUS, TPOXOIAIIAs Yepe3 TOUKY XO0JIOCTOro Xo/a (pucyHok 1.25, a).

® A) ®
b)
wo
"""""""""""" i Aw
(42 177V I :_
I M
MHOM MK3 M
\

Puc.1.25— Mexannueckasi XxapakTepUCTHUKA
A) JIIIT me3aBucumoro Bo30oyxaecuus  b) JIIIT mocienoBaTeIbHOr0O BO30YKICHHS

1.7.2.2 JIBurareb NOCTOAHHOI0 TOKA MOCJI€A0BATEJIBLHOI0 BO30Y:KIeHUS
Oco6ennoctrio JIIIT mocnenoBarenbHOTO BO3OYKACHUS SBISETCA, TO, YTO TOK KO-
psl paBEeH TOKY Harpy3kd U paBeH TOKY OOMOTKU BO3OY>KICHHUS.
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CrnenoBaTenbHO, MArHUTHBI TOTOK OOMOTKH BO30YXACHHS TpU HEOOJIBIIOM
Harpy304HOM MOMEHTe Oy/AeT NMPOIMOPLHOHANIEH TOKY HAarpy3kH, a BeJIMYMHA 3JIEKTPO-
MAarHUTHBI MOMEHT MPOIMOPIIMOHATbHA KBAAPATY TOKA.

D=x,l, (1.44)

M, =xK,l? (1.45)

rie Ky — Ko3(pQUIUEHT NponopLUUuOHaIbHOCTH MEXAY TOKOM M MarHUTHBIM IOTO-
KOM.

YpaBHEHUE MeXAHUUECKOU XAPAKMEPUCMUKU 01 08U2AMeNs NOC1e008Am e/IbHO-
20 6030yycoeHusn OyieT UMETh BU/L;

w-—Y R (1.46)

KKd)M KK,

JIisl TIOCTPOCHMST XapaKTEPUCTUK HEOOXOJUMO MPOAHAIM3UPOBATH ITOTyYEHHBIC
BBIPKCHHSI.

B manHOM 3aBHUCHMOCTH yTJIIOBas CKOPOCTh 0OpATHO MPOITOPIMOHATIFHA U3MEHEH U0
BEJTMYMHBI MOMEHTA.

['padrixom MexaHnnueckoi xapakTepucThku (pucyHok 1.25, 0) siBnsiercs runepbona.

ACHUMITOTHI XapaKTEPUCTUKU:

pu M — 0, mo w — . Och CKOPOCTH SIBJIACTCS BEPTUKATBHON aCUMIITOTOM;

mpu M — o, mo w — _kia' [Ipsimas nMHMSA, C OPAUHATON @ = _k_R;l , SIBIISIETCA TO-
PU30HTAIBHOM ACUMIITOTOM.

Oco6ennocteio JIIT mocnenoBarenbHOTO BO30YXKIEHUS SIBISETCS TO, YTO OH
YCTOMYMBO pabOTaeT MpH JIFOOBIX MEXaHWYECKHX Harpy3kax M HE MOXKET paboTarh MpH
Harpy3kax OJM3KUX K HYJIIO.

JIaHHBIN TUI IBUTATENs] MPUMEHSETCS B CIy4YasiX TSXKEJIbIX YCIOBUHM MyCcKa U U3Me-
HEHHUH HArpy30K B HIUPOKUX Mpeaeiax.

DTO DAEKTPUUECKUN MPHUBOJ ISl AIEKTPUUYECKON TATH B AJICKTPOTPAHCIIOPTE U B
MOABEMHO-TPAHCIIOPTHBIX MEXaHU3MaX.
1.7.2.3 /iBurarejib NOCTOSTHHOTO TOKA CMEIIAHHOTO BO30Y KIeHUs

Hamwaue B 11T cmewannozo 6036yscoenuss AByX 0OMOTOK ONIPENeNsieT ypaBHCHHE
U BUJl MEXAHUYECKOIUl Xapakmepucmuku. JJanHasi 3aBUCUMOCTb BBIpaKaeTcst pOPMYIIOH:

U M, R,
(@, 0;) (K@, D) (1.47)

rie @1 u @, — MarHUTHBIE TTOTOKH TapajuIeIbHOM M MOCIIeI0BAaTeIbHON 0OMOTOK
BO30YKJICHUS,

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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3HaK «1+» COOTBETCTBYET COTJIACHOMY BKJIIOYEHHIO OOMOTOK. OOIIMii MarHUTHBIHI

IOTOK YBEJIWYUBAETCS, YTO MNPUBOAMUT K

o YMEHBILIEHUIO YaCTOTHl BPALICHUS] OTHOCHU-
™o TEJIbHO HE3aBUCUMOTO BO30YKICHUS.

3HaK «-» COOTBETCTBYET BCTPEUHOMY

BKJIFOUEHUIO 0OMOTOK. OOUIMI MarHUTHBIN

NOTOK YMEHBIIIAETCS, YTO MPUBOIUT K yBe-

M JUYEHHUIO0 YaCTOTHl BPAIICHUS OTHOCHUTEIb-

HO HE3aBUCUMOT0 BO30yxaeHus. [Ipu stom
Puc.1.26 — Mexannuueckas XapaKTEPUCTUKA paboTa ABUraTeNsi CTAHOBUTCS HCYCTONYH-
JIIT cMmeranHOro BO30YKICHUS BOM.
Mexannueckas XapaKTepUCTUKA

JIIT cMemaHHOTro BO30YXAEHUS HAXOAUTCS B MPOMEXYTKE MEKIY XapaKTEepUCTUKONU He-
3aBUCUMOTO BO30YKJIEHHUS U MTOCJIEI0BATEIBHOTO.
1.7.3 PaGoune xapakTepUCTHKHU

Bun pabounx xapakTepUCTUK JABUTaTENEH, KaK U MEXaHUYECKUX XapaKTEPUCTHUK 3a-
BHCHUT OT CII0C00A BKJIFOUEHUSI OOMOTKHU BO30YXACHHUS.

1.7.3.1 /iBurareib MOCTOSTHHOT0 TOKA HE3aBUCUMOTI0 BO30Y:KIeHUA

P Paoouumu Xapakmepucmukamu

n Ny ________,_...-"" JIITHB wna3plBacTCsl 3aBUCMMOCTb YaCTOTBI
M n,;;, - BpauieHus (N), Toka (1), mose3HOro MOMEHTa
I M(1) (M), Bpamaromiero momenra (M,,,) oT mori-
Muor ({ugm) HOCTH Ha Bajy nBuraress (P;) mpu ycloBUU

U = Const, I, = Const.

Ckopocmmuoit XapaKmepucmuKkou
HAa3bIBAECTCA 3aBUCUMOCTH YacTOThI Bpallle-
HHUS OT MOJIE3HOW MOIIIHOCTH HA Bajly JIBUTa-
tens N = f(Py).

0 DTa 3aBUCUMOCTH OIpPEAEIAETCS BbI-
paXeHUEeM:
Puc. 1.27 — PaGouue xapakrepuctuxu JIITHB
U-1R
n=——=+= (1.48)
C.®

[Tpu HEM3MEHHOM HaNPsHKEHUHM Ha YaCTOTY BpaIlleHUs BIUSIOT JiBa (pakTopa:

- MaJICHUE HAIPSKEHHUE B LEMU SKOPS;

- BEJIMYMHA MarHUTHOTO MOTOKA.

[Ipu yBenMueHUN HArpy3KH YMEHBIIIAETCS YUCTUTEb U BCIEICTBUE PEAKIIUU IKOPS
yMEHbIIaeTCsl U 3HaMmeHaTeb. [1epBolil pakTop HAa U3MEHEHUE YaCTOThI BpAIIEHUS BIMSET
cuipHee, 4yeM BTOpoi. [losToMy 4acToTa BpalleHUs [BUTATeNlsl C POCTOM HArpy3Ku
yMEHbIIaeTcs, a rpaduk npuoOpeTaeT nagaroninil BUj ¢ HEOOJIbIION BBIMYKIOCTBIO.
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M3MeHeHune 4acToThl BpaliCHUA ABHUTaTCIsl IPH IICPCXOJAC OT HOMMHAaJIbHOM Harpys-
KN K XOJIOCTOMY XOIOY, BBIPAKCHHOC B IIPOLUCHTAX, HA3BIBAIOT HOMUHAIbHbBIM U3MEHEHU-

em yacmomol epawenus (An):

An =0 Deu 1000, (1.49)
n

HOM

rzie Np — 4acToTa BpallleHHsl IBUTaTeNsl B PEXKUME XOJIOCTOTO X013, 00/MUH.
3asucumocmo nonesnozo momenma om nazpysku M> = f(P2) ycrtanosieHna gop-
MYJIOU:
M, 9552
r.]2
T.K.. C yBEIMUEHUEM HArpy3KH 4acTOTa BPAICHUS CHUXKAETCS MOATOMY JTaHHAs 3a-
BHCUMOCTbH KPUBOJIMHEITHA.
BenuunHa Bpamaroiero MOMEHTa JBUTATeNsl ONPEACIISIETCS 3aBUCUMOCTBIO:
M=M,+M,,
rae My — BeIu4rHa MOMEHTa X0JIOCTOro xoaa, Hwm.
T.x. pabourie XapaKTepUCTUKHA CTPOSITCS mpu ycioBur, 9to |, = Const, To MoMeHT
X0JIOCTOTO X0/1a OyAeT BelnunHoM roctosiHaoi M, = Const. I'paduk zaséucumocmu
M = f(P2) npoxoauT nmapauieabHo KpuBoi My = f(P5).

3asucumocmov moka om nonesnou mownocmu | = f(P2) onpenensercs 3aBHCUMO-
CTBIO:
M =C,@I
Ecnu npuHsSTH, YTO BEJIWYMHA Mar- M
HUTHOTO TIOTOKA HE U3MEHSIETCs, TO Tpaduk n
sapucumoctu | = f(P,) Gymer coBmagath ¢ Myom
rpadukom M, = f(Py). “
1.7.3.2 /IBurarejib MOCTOSIHHOTO TOKA T0- -
CJIeI0BATEIBLHOT0 BO30Y KIeHUSA
Pabouumu Xapaxmepucmukamu R
JIITIIB nHa3pIBacTCS 3aBUCUMOCTH YaCTOTHI
BpaieHus (N) u Bpamaromero momenra (M) M, :
ot Toka (). 0 0,250, S
Cropocmuas xapaxmepucmuka N = pye 128 — Pagoune XapaKTEpUCTUKU JBUTATEIIS
f(l) onpeoennemcs svipasicenuem: T0CIIEI0BATENEHOTO BO30Y KICHHS
n=o LR (1.50)
Cryl,

JlaHHO€ BBIpa)K€HUE TOKA3bIBAET, YTO YACTOTA BpAIIEHUS 3HAUUTEIBLHO MEHSETCA
IpY U3MEHEHUHU Harpy3KHu:
- IPY YMEHBIIEHUH PE3KO BO3PACTET;

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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- TIpU Harpy3ke mMeHblie 25% OT HOMUHANBHOM, CKOPOCTh JOCTUTAET OMACHBIX 3HA-
YECHUM.

B oTnuume oT nBuratennsi He3aBUCUMOTO BO30YXKICHHUS JaHHAsS XapaKTePUCTHUKA SIB-
JISIETCS MSTKOM.

3agucumocms epawiarouieco momenma om moxa M = f(I).B npurarensax nocueno-
BaTEJIbHOTO BO30YXKIEHUS BEIMYMHA MAarHUTHOIO MOTOKA 3aBUCUT OT BEJIWYMHBI TOKa
Harpy3ku, MO3TOMY 3aBUCHUMOCTb 3JICKTPOMAarHUTHOTO MOMEHTa OT TOKa OMpeAessieTCs
BBIPAXKEHUEM:

M = CVIK¢|EZ

[Ipu GonbIIMX HArpy3Kax HACTYMAECT HACHIIICHUE MArHUTHOW CUCTEMbI IBUTATENS U
BEJIMYMHA MAarHUTHOTO IMOTOKAa HE MEHSETCA U XapaKTePUCTHKA MPUOOpPETAET MPSIMOJIH-
HEWHBIA XapaKTep.

TecToBrle 3amanus
[TpakTudeckas padora 3
[TpakTudeckas padora 4


Сборник%20тестов.pdf
Сборник%20тестов.pdf
Практические%20работы.pdf
Практические%20работы.pdf
Практические%20работы.pdf
Практические%20работы.pdf
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2 JJEKTPOIIPUBO/J C ABUT'ATEJIEM IIOCTOAHHOI'O TOKA

OcCHOBHbBIC MOHATHUSA

AKTHUBHBIH CTATHYECKUH MOMEHT

PeocTaTHBI# cl1OC00

BeHTHJILHBIH 3J1eKTPONPUBO/I

PeBepcupoBanue

I'enepaTopHblii peskuM padoThI

PeBepcuBHbBIii ynpaBJ/isieMblii mpeodpa3oBareJib

I'enepaTopHbIil peskuM padoThI NAPAJLJIeJILHO €
CeThI0

Pexum KOPOTKOI'0O 3aMbIKaHUA

FeﬂepaTopHmﬁ PEKUM IIPHA MMOCTEA0BATETBHOM
COCAMHECHHUHU C CE€THIO

Pe:xum xos10¢TOr0 X01a

I'pannunblie pe:KUMBbI padoThI

PexynepaTuBHOE TOPMOIKEHHE

JABurarejJbHbIA peskuM padoThl

Cucrema «reHepartop - ABHraTejb

Jlnana3oH peryJiMpoBaHUsi CKOPOCTH

CucremMa «THPUCTOPHBIN Npeodpa3oBaTeb -
ABHUTaTeJIb)

JIMHAMHYeCKOro TOPMOKEeHHs IIPH He3aBUCH-
MOM BO030Y:KIeHHHU

CTadtnabHOCTH CKOPOCTH

JlnHaMH4ecKoe TOPMOKeHHE ¢ CaMOBO30Y:Ke-
HHEM

Topmo:keHHe MPOTHBOBKJIIOYEHUEM

JlomycTHMasi Harpy3Ka JBHraTeJisi

XapakTep peryJiupoBaHus

MexaHuueckoe TOPMOKECHUE

JKOHOMUYHOCTH pPeryJMpoBaHus

Hanpasienue peryiupoBaHus

3J1eKTpnqec1c0e TOPMOKEHUE

HepeBepcuBHblii npeo6pa3oBaTeb

3J'leKTp0MeX3HI/I‘IeCKaﬂ XapaKTEepUuCTUKa

PeakTuBHBIN cTaTHYeCKUH MOMEHT

JHepreTu4ecKue peskuMbl padoThl

3aatUK um. I1. I1. AnocoBa

r. 3uaroycr
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2.1 O0mme cBeeHUA

DNeKTpoTEeXHUYECKasi MPOMBIIUIEHHOCTh BblllyckaeT [IIT ocHoBHOM oOmienpo-
MbllieHHOW cepuu 211 ¢ puanazonom mMomHoctd ot 0,13 mo 200 xBt. DTt nBurarenu
UMEIOT BCTPOECHHBIN TaTUYUK CKOPOCTH M OPUEHTHUPOBAHBI HA MUTAHWE OT THUPUCTOPHBIX
npeodpazoBareneid. YcoBepiieHcTBoBaHHas cepust 411 ¢ HanpsbkenueM nutanus 110 u
220B; ckopoctsio BpamieHus ot 750 1o 3000 06/MUH; HOMHUHATFHBIM MOMEHTOM OT 2 10
15000 Hwm.

Jnst OI1 metamnopexymux craHkoB BbltyckaroTcs asuratenu cepuu [IBCT u III'T
1 BeICOKO MoMeHTHbIC auratenu I1bB, 1K1 u JIK?2.

{1 KpaHOBBIX MEXaHU3MOB cepuM J| ¢ HE3aBUCHUMBIM U IMOCIEIOBATEIbHBIM BO3-
Oy>KJIeHUEM.

B anekTponpuBojie 3JIEKTPUUYECKOTO TPAHCIOPTA W psifia TPY30MOIBEMHBIX MeXa-
HU3MOB HAIUIM ITUPOKOE MPUMEHEHUE JIBUTATENIHM MTOCTOSTHHOI'O TOKA MOCJIEI0BATEIIBHOTO
B0o30yxnaenus (D11 ¢ AT [HocaB).

Onexrpuueckuit npusoA ¢ AIIT HB (3I1 ¢ JAIIT HB) siBnsiercss OCHOBHBIM BUIOM
peryiaupyeMoro snekrponpuBoia. Co3naHHbie HAa 0a3e CUCTEMbI «YMPABIISIEMbIA BBITPSI-
MUTEJb — JABUTATEIIb» 3aMKHYTHIE DJIEKTPONPHUBO/Ia 00ECIIEUNBAIOT PEryIUPOBAHUE KOOP-
JUHAT JBMYKEHUS UCTIOJHUTEIHHOTO OpraHa BO BCEX PEKUMAaX padOThl ¢ BHICOKMMH MOKa-
3aTeJsIMU KavyecTBa.

2.2 CTaTnyecKue XapaKTepPUCTUKHU U JHepreTudeckue pexxumsbl padorsl JII ¢ AT
2.2.1 Daexrponpusoj ¢ JAIIT nHezapucumoro (mapaiiejibHOro Bo30y:KIeHMs1)

OCHOBHBIE CBOMCTBA 3JIEKTPOIIPUBO/IA ONIPEAEIISIOTCS CBOMCTBAMHU ITPUMEHSEMOIO B
HEM JIBUTaTENb.

ITo cBoum perymmpoBounbiM cBoricTBaM JIIIT ¢ HB u AIIT ¢ IIB ogunakoBbl, T.K
0oOMOTKa SIKOpSi M1 OOMOTKa BO30YXKIEHUS pAacCIojararoTcs MapauieIbHO OTHOCHTEIBHO
ApYT Apyra.

CxeMbl BKJIIOYEHHUS] U1 OCHOBHBIE CBOMCTBA 3TUX JIBUraTeseil MPUBEIEHbI B TaOIULIE
3. (cm. myHkT 1.7.1)

OcHoBHBIMM KOOpAMHaTamMu DI ABIAIOTCA: CKOPOCTh, TOK, MOMEHT U MOJIOKEHHUE.

[Tpu ananuze paboOTHI JIEKTPONPUBOIA UCTIOIB3YETCS MEXaHUUECKas U JIEKTpOMe-
XaHUYECKasi XapaKTepUCTHKA.

[Ipu ouieHKE PEryaMpOBOYHBIX BO3MOYKHOCTEHN AJIEKTPOIPUBOAA MCIOJb3YETCS Me-
XaHndeckas xapakrepuctuka (o = f (M)).

VYpaBHeHue u rpaduk MEXaHUYECKOM XapaKTEPUCTHUKUA PACCMOTPEHbI B IYHKTE
1.7.2.1.

IIpu oLleHKE MYCKOBBIX CBOMCTB 3JIEKTPONPUBOJA — JIEKTPOMEXAHUYECKASI XapaK-
TEPUCTHUKA.

Inekmpomexanuueckoii xapakmepucmukou o = f (1) Ha3pIBaeTCS 3aBHCUMOCTD
CKOPOCTH JIBUTATENSl OT BETMYMUHBI TOKA, IPOTEKAIOIIETO IO OOMOTKE SIKOPA.
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[Ipu BBIBOZIE JAaHHOW 3aBUCHUMOCTEH HCIIOJIB3YETCsl ypaBHEHUsS! HampspkeHus (Qop-
myna 1.2) u ypaBaenue IJIC (popmyna 1.19) u npuHUMaroTCs Cleayromue JOmyeHus:

- peaKkuus sIKOpsi HE YYUTBIBAETCS;

- MOMEHT Ha BaJly ABUTATENS PABEH 2JIEKTPOMATHUTHOMY MOMEHTY.

YpaBHEHHE NEKTPOMEXAHUUECKON XapAKTEPUCTUKH ONPEEISIETCS 3aBUCUMOCTBIO:
U-IR 2.1)

k®
B anexrpornpusoae ¢ AIIT rpadhmk MexaHUYECKON M DIIEKTPOMEXaHUIECKOM Xapak-

=

TEPUCTUKHU COBIIAIACT, IPH ycioBuHU, uTo K@ = Const.
['paduixom sBIsieTCSs HAKJIOHHAs NpsiMasi JIMHUS TepeceKaronas och CKOPOCTH.
HakJioH XapakTepruCTUKH 3aBUCUT OT BEJIMUMUHBI HATPY3KH.

Ta6nuna 4 — KoopiMHaThl OCHOBHBIX TOUEK MEXaHUYECKOW U AJIEKTPOMEXaHUUECKOUN Xa-

paxrepuctuku D1l ¢ AIIT HB
KoopauHatel XapakTepuCTHKH
Mexannueckas DNeKTpOMEeXaHUIeCKas
XapakTepHas TOYKa
VYrinosas VYrinosas
Mowment, M Tok, |
CKOPOCTH, @ CKOPOCTb, ®
Xo0JI0CTOr0 X013 M=0 o, Y =0 o, Y
JIOCTOT'O X = = = -
A ko ° ko
HomunansHOTO peskuma M =M, W = Wuon I = lou W = Wyon
ITycka U.-x® U
Y M, = w=0 I, =—— w=0
(KOPOTKOTO 3aMBIKaHUSI ) R,. R,.
U3zmenenue MR IR
o Aa) = 2 Aa) = —
YIIIOBOM CKOPOCTH (ko) kd

Inepzemuueckue pexcumot pavomur I ¢ /[IIT HB

MainHa nocTOSHHOTO TOKa MOKET paboTaTh Kak B JBUTATEIbHOM, TaK U B reHepa-
TOpHOM pexume. Ilepexoa U3 0AHOTO pexuMa B Ipyroil BO3MOKeH 0€3 U3BMEHEHHS CXEMBbI
BKJIFOUECHMUSI.

[Ipu pabote ABUTATENSE B TEHEPATOPHOM PEXKUME HA BTy 3JIEKTPUUECKON MAIIMHBI
CO3/1a€TCs TOPMO3HOM MOMEHT, 00€CTeYMBAIOUINI MHTEHCUBHOE MPUHYIUTEIBHOE TOP-
MoOKeHHe BrkeHus Ol

OHepreTudeckre peKUMbl padOThl ONPEAEAIOTCA U3 B3aUMHbBIX HANpPaBICHUM IBYX
MIEPEMEHHBIX:

- anektpuueckux: IJC u Toka;

- MEXaHUYECKHUX: MOMEHTA U YTJII0BOW CKOPOCTH.

Jleuzamenwvuwlit pexcum padomsvl BOSHUKAET MPU OJAMHAKOBBIX HANpPABICHUSIX YT-
JIOBOM CKOPOCTH M MOMEHTA U Pa3HbIX HampasiieHusax Toka u J/1C.

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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I'enepamopmnptit pestcum padomupl — NP TPOTUBOIIOJIOKHBIX HAIPABIEHUSAX YTJIO-
BOM CKOPOCTH M MOMEHTA U OJIMHAKOBBIX HanpaBieHuax J/C u Toka.

I'panuunvie pesxrcumuvl padomsl — 3T0 PEKUMBI IPU KOTOPHIX OJIHA DJIEKTPUUECKAS U
OJIHA MEXAHUYECKAs IEPEMEHHBIC PABHBI HYJIIO.

K Takum pexuMaMm OTHOCATCSA PEKHM XOJIOCTOTO XOJa M KOPOTKOTO 3aMBIKAHMS
(mycka).

Bun mexannyeckoil (3JIEKTPOMEXaHUYECKOW) XapaKTEPUCTUKU JJISI pa3IUYHBIX pe-
’KUMOB pabOThI pUBEAEH HA pUcyHKe 2.1,

XapakTepucTUKa OCHOBHBIX SHEPTETUUYECKUX PEKUMOB IMpeCTaBiIeHa B TabIuIe 5.

1-M=1(w)npuU =U,py 2—M =1 (w) npuU =0

Puc. 2.1 — Mexannueckas (JIEKTpOMEXaHUYECKAsI) XapaKTePUCTHKA

M, Hwu
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Tabnuma 5 — XapakTepucTuku 0CHOBHBIX 3HepreTuyeckux pexkumon D11 ¢ AT HB

VYyacTtok
OHepreTUYeCcKuil pexxum Cxema [TapameTpsl Xapaxrepu-
CTUKHU
(pucyHok 2.1)
+T Usom I I =0,
Pexcum xonocmozo xooa E—U = kpb
JBurarens TIOJIyaeT SHEPIHIO U3 J;__m‘,??\_. WP mouka A
AJIEKTPHUYECKON ceTu U paboTaeT 6e3 U=E M =0,
HarpyskKu - » = w,
. + 937 'U' ; EU,
Jeucamenvuulii pexcum _T o L
OnexTpuyecKas YHEPrusl NOCTYyNaeT 1| + oB - | = u-e ETI
U3 CETH. e R,, yuacmoxk |
MexaHuueckast PHEprus nepeaaércs M = k@I NS
WCIIOJIHUTEIILHOMY OpPTaHy M3 o M X, MT o
w=0,
Pestcum Kopomrkozo 3amvlKanus
SIxopb HENOABMIKEH NPU NOJIAHHOM E =0,
HaIpsHKEHUN U mouxa B
DneKTpuUYecKas YHEPrUs pacCEeUBAET- =1, = R
csl B BUJIE TeIUIa B SIKOPHOM Lienu M = k@I
I'enepamopuutii pesxrcum npu nocie-
006amenbHOM COEOUHEHUU C CEMbI0 (0
(Topmoosrcenue npomugosxniouenu-
em) MM
DJeKTpuUecKasi JHeprusi, MOCTyIak0- MT ol T
11asl U3 CETU U BbIpabaTbiBaeMas ca- U+E yHacmox
MUM JIBUTATEJIeM 3a CUET MeXaHude- WS 4 I = T
CKOM »Hepruu pabodel MaluHbl, w El1d
pacceuBaeTcs B BUJIE TeIJIa B Pe3U-
CTOpax LENH SIKOPS.
I'enepamopnbutii pexxcum padvomul + T 9&;& T -
napanienvHo ¢ cemvio T e o), M(0
(PeKkynepamuenoe mopmoicenue) | e, Mot
JIBUTaTeh MOIy4yaeT MEXaHNIECKYIO yuacmoxk |11
SHEPTUIo OT paboyeil MalIuHbI U OT- . E)U
JIaET €€ B BUJE DJIEKTPUUECKOM SHEp- ETIT
TUH B CETb. "
Peorcum asmonomnozo zenepamopa - BO3HHUKAET IpH
(Pesxtcum ounamuueckozo mopmo- It + OB - BKJIFOYEHUH JBUTATE-
dHcenus) JI1 Ha aBTOHOMHYIO
DJeKkTpuiecKasl JHeprus, BbIpadaThl- o HATPY3KY. Xapaxmepu-
BaeMas 3a CUET MOCTYMAKOIIEH ¢ Baja U =0, cmuka 2
MEXaHUYECKOH sHeprun padboyei v
MAIlIMHBI, U PACCEUBAETCS B BUIE | = —£
TEIUIA B PE3UCTOPAaX SKOPHOU LIENH. R

3aatUK um. I1. I1. AnocoBa
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2.2.2 Jaexrponpusoj ¢ AIIT nocienoBaresbHOr0 BO30y:KIeHHsI

CxeMbl BKIIIOUEHUS U OCHOBHBIE CBOMCTBA JBUTATENS IPUBEEHBI B TabmuIe 3. (M.
nyHkT 1.7.1)

Oco6ennoctrio DI ¢ JIIT [MocnB sBasieTcst To, 9TO TIpU HEOOJIBIIUX TOKAX U MO-
MEHTaxX CKOPOCTb JABUTATEIIS MPUHUMAET OOJIBIITNE 3HAYCHU.

OII ¢ AIIT I[TocnB Henb3s pa3rpyxath 10 3HaueHust M = (), T.K. B 3TOM cllydae JABU-
raTeiab NOMAET «BPa3HOCY, T.€. CKOPOCTh HAUHET PACTH HEOTPAHUUYEHHO.

C yBeJIMYEHHEM TOKA HAarpy3KH CKOPOCTb JIBUTATENsl 3HAUYUTEIIBHO YMEHBIIIAETCS —
XapaKTEPUCTHKU MSTKUE.

Kectrocte Mexannueckoil xapakrepuctuku JIIIT ITocnB nepemenna u Bo3pacraer
C YBEJIMYEHUEM HATPy3KH.

DT0 00CTOSTENLCTBO HIMPOKO HCIONL3YETCS MpU MPUMEHEHUHU JBUTATENed Ha
TPAHCIIOPTHBIX AJEKTPONPUBOJAX, KOTJA IPU JIBMXKEHUU TPAHCIIOPTHOTO CPEJICTBA C YBE-
JUYEHHOM HArpy3KOil MOMEHT JBUTATENIs 3HAUUTEIILHO BO3pacTaeT. TOK M MOUTHOCTh MpU
3TOM yBEJIMYUBAETCS B MEHBIIIEH CTEIICHU.

Ouepeemuueckue pedxcumol pabomol 11 ¢ JIIT IlocnB

Hnsa OI1 ¢ AIIT IMocnB BkIIOUEHHOTO 1O OCHOBHOM CXE€ME HE CYIIECTBYET DHEpre-
TUYECKHUX PEXKUMOB: PeAHCUMA X0JI0CHO20 X00a U pexcum eeHepamopa, pabomarouje2o na-
pannenvHo ¢ cemovio (PeKUMa PEKYNEPATUBHOTO TOPMOXKEHUS), T.K. MEXaHUUYECKUE XapaK-
TEPUCTUKHU HE MPOXOJAT BO BTOPOM KBaJIpaHTE.

DTO 00BACHSETCS CIETYIOIINM:

mpu |l - 0, M — 0, mo @ — 0 u E — U, 1.e. npu moboii ckopoctu £ <U u otnaun
SHEPIruM B CETh MPOUCXOIUTH HE MOXKET.

Octanbabie pexumbl padotsl D11 ¢ JIIIT TlocnB anamoruunsl pesxkxumam padotst I11
¢ AIIT HB:

- 0sucamenvhwill pedicum nipu 0 <@ <oo;

- pexcum Kopomrozo 3amvikanus npu o = 0;

- 2eHepamopa, GKIOYEHHO20 NOCAEO08AMENbHO ¢ cemblo (PEKUM TOPMOKCHHUS MIPO-
TUBOBKJIIOUeHUS ) Tipu @ <0;

- pedcumM OUHAMUYECK020 MopmModiceHus (TEHEPATOPHBIN PEXXUM HE3aBUCUMO OT Ce-
TH TIOCTOSTHHOTO TOKQ).

TecToBbIC 3a/1aHU
2.3 Cnoco0b1 peryaupoBanus ckopoctu B JII ¢ AT

PerynupoBounbie cBoiictBa OIl ¢ m100bIM THUIIOM ABUTATENS OMPEACIAIOTCS W3
YPaBHEHUS MEXaHUYECKON XAPAKTEPUCTUKH.


Сборник%20тестов.pdf
Сборник%20тестов.pdf
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JlJis KOJNIMYEeCTBEHHOM OIIEHKM CIOco0a PeryJupOBaHUS CKOPOCTH HCIOIb3YHOTCS
[IECTh OCHOBHBIX MMOKa3aTeJEH.

llokazamenu konuuecmeeHHOU OYEHKU CNOCOO08 PecyIUpPOBaAHUsL CKOPOCHIU.

1. luana3zon pecynuposanusn ckopocmu, OTHOIICHUE MaKCUMAJIbHOU YIJIOBOU CKO-
POCTH K MUHUMAJIbHON BO3MOKHOM MPHU TaHHOM CIIOCO0€ PETyIUPOBaHUS.

D = “mx (2.2)

Onin

Jnamna3oH peryaupoBaHus IPU 3aJJaHHOM MOMEHTE HArpy3Kd OINpEeIesieTcss OTHO-
IEHWUEM HOMUHAJIBHOM CKOPOCTH JIBUTATENsI K CKOPOCTH Ha €ro MCKYCCTBEHHOM XapakTe-
PHUCTHUKE:

D=w,,/w, (2.3)

2. CmabunvHocms cKopocmu, XapaKTepu3yeTcss U3MEHEHHUEM CKOPOCTH TPH BO3-
MOYHBIX KOJICOAHUSX HATPY3KH Ha BaJTy JBUTATEIIS.

OnpenensieTcs N3BMEHEHUEM JKECTKOCTU UCKYCCTBEHHBIX MEXaHUUYECKUX XapaKTepH-
CTHK.

3. Xapaxmep pezynupoeanus — 3T0 Tiepenaja CKOPOCTU MPH MEPEX0JIe ¢ OJHON HC-
KYCCTBEHHOW XapaKTEPUCTUKHU HA JIPYTYIO.

XapakTep peryiupoBaHUs JEIUTCS Ha TPU BUJA: CKAYKOOOpa3HOE, CTYIEHYATOE U
MJIAaBHOE.

UYewm Oombliie B 3aITaHHOM JTHAMa30HE PETYJIUPOBAHUS CKOPOCTU MOXKET OBITh MOTY-
YEHO MCKYCCTBEHHBIX XapaKTEPUCTUK, TEM IJIABHEE MPOUCXOJAUTH PETyJIUPOBAHUE CKOPO-
CTH.

4. Hanpaenenue pezynupoeanus, TOKA3bIBAET, KaK MPOUCXOJIUT PETyTUPOBAHUE
OTHOCHUTEIHbHO HOMUHAJIbHON CKOPOCTH.

5. lonycmumasn nazpyska oeuzamesisa — 3TO Harpyska, mpu KOTOPOM, padoTas Ha
HMCKYCCTBEHHOW XapaKTEPHUCTUKE, TOK JIBUTATEIIS], HE MPEBBIIIAET HOMUHAIBHOTO.

JIBuraresib MpoOEKTUPYETCS HA HOMUHAIBHYIO Harpy3Ky, IMpU KOTOPOM OH HE Harpe-
BaeTCs BBIIIE 33ITAHHOU TeMIIEepaTyphl.

[TosTOMy 1711 COXpaHEHHs] HOPMATHUBHOI'O HarpeBa Mpu paboTaeT Ha MCKYCCTBEH-
HBIX XapaKTEPUCTHKAX, HArpy3Ka JTOJDKHA OBITh TaKOM, MPU KOTOPOH TOK, MPOTEKAFOIIIHIA
0 OOMOTKE SIKOPSI HE TIPEBBINIAT HOMHHAIBHOTO.

6. IKkoHomuunocms pecyruposanus.

JIJ1st O1leHKH SKOHOMHUYHOCTH CITOCO0a PETyJMpPOBAHUS MCIOJB3YIOTCS pPa3InYHBIC
TEXHUKO-2KOHOMUYECKHE MOKA3aTENH:

- KaluTaJIbHBIC 3aTPaThl;

- OKCILTyaTallMOHHBIE PACXO/IbI;

- CPOK OKYNaeMOCTH;

-HaIEKHOCTh, YI00CTBO M MTPOCTOTA B IKCILTyaTAIIHH.

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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N3 ypaBHeHusa mexanndeckou xapakrepuctuku IIT cienyer, 94To CKOpOCTH MOKHO
PEryJIupoBaTh TPEMs OCHOBHBIMH CIIOCOOaMMU:

- U3MEHEHUEM CONPOTUBIICHUS B LIETTH OOMOTKH SIKOPSI;

- U3MEHEHUEM BEJIMYMHBI MUTAIOIIETO HANPSIKEHMUS,;

- UI3MEHEHUEM BEJIMYMHBI MATHUTHOTO TIOTOKA.

AHanu3 JaHHBIX CHOCOOOB pEryJMpoBaHUsl OyJEeT CTPOMTHCA HA OCHOBE KOJIMYE-
CTBEHHBIX ITOKA3aTEIIEH.

OnHOBpEMEHHO HEOOXOAMMO OOpATUTh BHUMAHHE HA TO, KaK M3MEHSIOTCS OCHOB-
HbIC BEJIMYMHBI, BXOASAIINE B YPAaBHEHUE MEXaHUYECKON XapaKTePUCTUKH.

2.3.1 PeryiupoBaHue u3MeHeHHEM CONPOTUBJIEHHUS B LleNU 0OMOTKHU SIKOPSI

JlaHHBIN c110CcO0 peryaupoBaHus KOOPAUHAT HA3bIBAIOT PeOCH AnHbIM.

OH sBIIE€TCS IPOCTHIM MO CBOEH peaiu3allii U UPOKO MCHOIB3YETCS ISl PEryiu-
pPOBaHUSI CKOPOCTH, TOKA U MOMEHTA.

JlanHbIil crioco® pean3yercsd MyTEM MOCIEI0BAaTENbHOIO BKJIOYEHUS B LENb 00-
MOTKHU AKOPS PETYIUPOBOYHOTO peocTaTa U IHUPOKO UCHOJIb3YETCA sl OTPAaHUYECHHS TOKA
OOMOTKH SIKOpSI IPU ITyCKE JIBUTATEIIS.

[ToaxaroYeHUE K HAIPSHKEHUIO MTUTAOIIEH CETH:

- 0OMOTKH SIKOpsi, 0OOMOTKH TapauIeIbHOTO (PUCYHOK 2.2, a, B) U MOCIIEAOBATEIb-
HOro (puCyHOK 2.3) BO30OYXKICHHS OCYIICCTBIIACTCS JHMHCHHBIMU KOHTakTopamu KMI wn
KM?2,

- OOMOTKH HE3aBUCUMOTO BO30YXAeHUsI KOHTaKTOp KM6 (pucyHok 2.2, 0);

- OOMOTKa HE3aBUCHMOI'O BO30YXIECHUS MOXKET MOJKIIOYATHCS K MHUTAIOIIEMY
HaMPSHKCHUIO ¢ TIOMOIIBIO BhIKITIoYaTess Q (pucynok 2.2, a).

B) B)
" —_ +
5 KM§ KM3 : R S S S
m: !{2 m:; KM2 t _ . oy F-i’f] L KMS]KM@EWJEsz
T R R (M) I———— ‘Wf” _"“”
: M I Lfg '

Puc.2.2 — Cxemsl BkitoueHus myckosoro peocrara B J{IIT HB (HB)

. A) _
\ N o
ﬁrjj WS KMﬂ- kM3 s fM3
I o gl PO A
W RE AT ' R K
Puc. 2.3 — Cxemsl BkitoueHus nyckoBbix peoctatos B [IIT [TocnB

BriBeneHue CcTyneHerd ImyCKOBOIO PE3UCTOpPA OCYIIECTBIAETCS 3aMBIKAHUEM KOH-
TaKTOB KOHTaKTOpOB yckopeHus: KM3, KM4 v KM35 npu Tp€xX CTyneHsxX IMyCKOBOI'O pe3u-
cropa (R1, R2 u R3).
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Cxema (pucynok 2.2, 6 u 2.3, 6) ucnonsdyercs 1 JIIT momuocTeio 1o 150xkBT
npu HanpsbkeHnd 10 220B. B cxeme ucnonb3yroTcsi BCe KOHTaKTOPbl OAMHAKOBOW BEJU-
YUHBI, TaK KaK MPH BBIBEICHHOM ITYCKOBOM PE3UCTOPE BCE MX KOHTAKThI IIPOITYCKAIOT TOK
AKOPSL.

Cxema (pucyHok 2.2, a u 2.3, a) ucnonssyercs ana AT momuoctsio 10 300kBT,
HarnpspbkeHueM 10 220B, paboTatomux B MPOAOKUTEIBHOM PEKHMME, KOTJa KOHTAKTHI
KOHTakTopoB KM2, KM3 n KM4, nponycKarolye TOJIbKO ITyCKOBBIE TOKH, BBIOUPAIOTCS €
MEHBIIIe KOMMYTAIIHOHHOM CITIOCOOHOCTH.

Cxema (pucynok 2.2, B u 2.3, B) ucnonbzyercst aisa JIIT 6onbiioit monrHoctu. OHa
MO3BOJIIET MPUMEHUTh KOHTAKTOpbl KM?2, KM3 n KM4 MeHblIEH BETUYMHBI HE3aBUCUMO
ot pexxuma padotsr JIIIT.

HenoctaTtkoM HaHHBIX CXEM SIBISIETCS. BO3MOXXHOCTh BO3HMKHOBEHHS aBapUITHOTO
peXrMa IpU IIPUBAPUBAHUN KOHTAaKTa KOHTakTopa KM5. [Ins npenoTBpameHns 3TOro B
CXEME YIpaBJeHHUs UCIOJIb3YeTCa OJMOKHPOBKA, 3alPEIaoNias MyCcK, €l XOTs Obl OJUH
KOHTaKTOp YCKOPEHUS MOCJE OTKIIFOUEHHUSI OCTAJICS 3aKPBITHIM.

MaxkcuManabHOE CONPOTHUBIEHUE ITyCKOBOTO peocTara MOJOMpaeTcsi TakK, YTOOBI
IIyCKOBOM TOK OBbLI paBeH ISl JBUTATENEH:

- OonbImIoN U cpenneit MomHoCTH |, = (1,4 + 1,8) Loy ;

- Masioi MottHOCTH |, = (2 + 2,5) 1,105

[Iporecc peocTaTHOTO MycKa OCYIIECTBISIETCS CIEIYIOUIUM 00pa3oM:

- B HayaJbHBIM MEpHUOJ MyCKa COMPOTHBIECHUS R, MycKOBOro peocrata COOTBET-
CTBYET MAKCUMAJIbHOMY 3Ha4€HHIO. J[BUTraTenp pa3BUBaeT MAKCUMAJIbHBIN ITyCKOBOW MO-
MEHT Mymax;

- I0 MEpE€ pa3roHa MOMEHT JBUraTelil YMEHBIIAETCA, TaK KaK C YBEIMUYECHHUEM Ya-
CTOThI BpaiieHus Bo3pactaeT I/JC u ymMeHbIIaeTCs TOK SIKOPS;

- IIPU AOCTHKEHUU HEKOTOPOro 3HAY€HUs M,y 4aCTh CONPOTUBIIEHUS ITyCKOBOIO
peocTara BBIBOJUTCS, BCIEACTBUE YETO MOMEHT CHOBA BO3PACTAET 10 Mymax-

YMeHbllasg MOCTENEHHO CONMPOTHUBIIEHHE ITYCKOBOI'O peocTaTa, OCYIIECTBIAIOT pa3-
TOH JIBUTATEJSI MO OT/IEIBbHBIM OTPE3KaM PEOCTATHBIX XapaKTEPUCTHUK.

s ompeneneHuss Mokasareieil perylMpoBaHHUs HEOOXOAMMO MPOBECTH aHAIHU3
YpaBHEHUSI MEXaHUUECKON XapaKTEPUCTUKHU ABUTATEIIS.

Tabmuna 6 — KoopauHaThl OCHOBHBIX TOYEK MEXaHMUYECKOW XapaKTEPUCTUKH MPH U3MeE-
HEHUH COMPOTHUBIICHUS B IIETTH OOMOTKH SIKOPSI

XapakTepHbIe TOYKH 3HaueHue
U
CKOpOCTb X0JIOCTOr0 X012 @ = > R, T= w,= Const
U -x®
MomeHT nycka (KOPOTKOI'O 3aMBIKAHH ) TR R, T=M, |
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MR
V3MeHeHue yriIoBOM CKOPOCTH Aw=_——2-—>R T= A0 T

(ko)?

Jlnst onpenenieHnst pacioyIOKEHUSI UCKYCCTBEHHBIX MEXAHMUYECKHX XapaKTEPHCTHK
OTHOCHUTENIFHO €CTECTBEHHOW BOCHOJb3yeMcs (popmyroi 2.1, HaliiéM OTHOLIEHHE CKOPO-
CTH Ha €CTECTBEHHOM K CKOPOCTH HAa MCKYCCTBEHHOW XapaKTEPUCTHUKE, IPU YCIOBUH, YTO
TOK (MOMEHT) U MarHUTHBII MOTOK UMEIOT PUKCUPOBAHHOE 3HAUCHUE.

we:U—IRﬂ 0, =U—I(RH+R5) o :a)eU—I(RngRu) (2.4)
KD KD U-IR,
(R, +R,)T=1-(R,+R,)T=U-1-(R, +R ) ))i=a, ¥ (2.5)

[lony4deHHOE BBIpa)KEHUE MO3BOJSAET ONPEICIUTHh PACHOJIOKEHUE HCKYCCTBEHHBIX
XapaKTEPUCTUK OTHOCUTEIBHO €CTECTBEHHON XapaKTepUCTUKU. VICKyCCTBEHHBIE XapaKTe-
PUCTHKH PACIOJIAratoTCsl HUKE €CTECTBEHHOM.

HckyccTBeHHBIE XapaKTEPUCTUKU, TIPU BBEJIEHUH B LIENIb OOMOTKH SIKOpsl 100aBoY-
HOT'O pe3UcTOpa, OyAyT pacnoiararbCs HUKE €CTECTBEHHOM XapaKTEPUCTHKU.

Yem Oosplie BETUYMHA J100ABOYHOTO COMNPOTHUBIIEHUS, TeM OoOJblle OyIeT CHU-
KATbCSI CKOPOCTh IBUTATENS.

Jlns nBurarened ¢ mociieqoBaTENbHBIM BO30YXIECHUEM BCE MCKYCCTBEHHBIE Xapak-
TEPUCTUKHU UMEIOT CBOEH BEPTUKAIBHONW aCUMITOTON OCh CKOPOCTH, T.K. ipu | — 0 (M —
0)—=ly—0 ®— 00— w— o,

Bua MmexaHn4ecKnX XapaKTepHUCTHK MPEICTABICH Ha pUCYHKE 2.4.

KoymmuecTBO CTyleHel MmyCKOBOTO PEOCTaTa 3aBUCUT OT JKECTKOCTH €CTECTBEHHOU
XapaKTePUCTUKU U TpeOOBaHM, MPEABbABISEMBIX K IUJIABHOCTH IycKa (JOMYCTUMOMN pas-
HOCTU M ymax — Momin ).

@, padic A)

w, padic b)

LY

LU P

1-Rows=0; 2-0<Ros2 <Roosz 3—Roos2<Roos3 <Rooss 4—Roos3 < Rooss

Puc. 2.4 — Mexann4eckre XapaKTepUCTHKH ITPH U3MEHEHHH COMTPOTHBIICHHS B IS OOMOTKH SIKOPS

A) B DIl ¢ AIIT HB (IIB); b) B OII ¢ AIIT ITocnB

Iloxazamenu pezynuposanusi.
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1. JInama3oH peryi1mpoBaHus CKOPOCTHA HEOOIBIIION, TaK KaK CHIKACTCS KECTKOCTh
XapaKTEPUCTHUKH 110 MEPE YBEJIMYEHUS T00aBOYHOIO COMPOTUBIICHUSI.

2. CTaOUIBHOCTDh CKOPOCTH CHI)KAETCS 110 MEpE YBEJIMUYEHUS TUuana3zoHa peryaupo-
BaHUs, TaK KaK CHUYKAETCS KECTKOCTh PETYIMPOBOYHON XapaKTEPUCTHKHU.

3. JlaHHbI# cioco0 oGecreunBaeT CTYNEeHYaToe peryIupoBaHUEe CKOPOCTH.

4. HanpaBiieHHsl peryJaupoBaHus CKOPOCTH — BHU3 OT HOMHUHAJIBHOM CKOPOCTH.

5. lomyctumas Harpy3ka Ha HCKyCCTBEHHOM XapaKTEPHUCTHKE ONPEACISIETCS Ipe-
JEIBHO AOIYCTUMBIM MOMEHTOM, KOTOPBIM MOKET Pa3BUBAThH JIBUTATEINb, HE IIEPETPEBASICH
BBIIIIE HOPMBI.

[Tpu ycnoBuwu, uro k@ = Const, o M,,, =kl @, =M,

JIBuraTenb MOKET paboTaTh Ha 000 pEeryJIMPOBOYHON XapaKTEPUCTUKU C MOMEH-
TOM Harpy3kH, paBHbIM HOMHUHAJIBHOMY.

6. DKOHOMUYHOCTb PEryJMPOBaHUS CKOPOCTH OLICHMBAETCS KalUTaJIbHBIMU 3aTpa-
TaMU Ha pealin3allyio JaHHOTO CI0Cc00a U CTOMMOCTBIO TOTEPh MOIIHOCTH MPHU PETYJINPO-
BAHUHU.

KanuranbHble 3aTpaThl Ha TPUOOPETEHUS 100aBOYHBIX PE3UCTOPOB HEOOIIBIIKE.

[ToTepn MOITHOCTH B LIETIH SIKOPS ONPENEATHCA 10 (HOpMyJIe:

AP, =Ul - Mo = ko, |® — kol ® = klp,d 22— = ps (2.6)
2

W, — @

rae o = - OTHOCHUTEJIbHBIN MTEPENal CKOPOCTH.

Wy
od=6T=>AP, T AP, T= Y APT=0 (2.7)
ITorepr MOIIHOCTH M HENMPOU3BOAUTEIBHBIN PACXO[ AJIEKTPUUYECKON SHEPIrUM OKa-
3BIBAKOTCS CYLIECTBEHHBIMU.

JanHblil crioco® ucnoisib3yercs Mpu HEOONbIIMX AWana3zoHaxX PeryjIupOBAHUS WU
KpaTKOBPEMEHHOM paboTe ABUTATENs Ha MOHM)KEHHBIX CKOPOCTSIX.

[IpakTuueckas padota 6

2.3.2 PeryiupoBaH#e CKOPOCTH U3MEHEHHEM BeJIMYMHBI MUTAKIIEr0 HANPSKEHUs

OTOT crocol SBJIAETCS OCHOBHBIM IPH CO3JaHUM PETYIHPYEMOI0 3JIEKTPOIPUBOIA
C JBHUTaTejieM MOCTOSHHOIO TOKA M IIMPOKO HCIOJB3YETCS IJsl PEeryJMpOBaHUS JTHOOBIX
KOOPAMHAT AJIEKTPONPUBOAA.

Peanuzyercst gaHHbI crioco0 MyTEéM MUTAaHUS JBUTATENS OT MpeoOpa3oBaTesl, Bbl-
XOJTHOE HAMpsKEHUE KOTOPOTo PErysupyeTcs mo 3HaueHuto. B kauecTBe npeobpas3oBare-
JIs1 UCTIOJIb3YETCSl YIPABIISIEMBIN BBIIPSAMUTEIND (VB), KOTOPBIN XapaKTepU3yeTcCs:

- DJIC nmpeobpazoBatens E,;

El'l .
- ko3 durmenToM ycusiaeHus npeodpazonarens k, = 0
y
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- BHYTPEHHUM CONPOTUBIIEHUEM ITpeoOpa3oBarens R,.
HanpsbkeHue Ha BbIXOJle IIpeoOpa3oBaTes BCIEICTBUE HAIMUYUS BHYTPEHHETO CO-
IPOTHUBJIEHUS ONpeaeIseTcs o popmye:
U=E, - IR, (2.8)
YpaBHEHUS IIEKTPOMEXAHUYECKOM M MEXAaHMYECKOM XApAKTEPUCTUKHU IIPU BKIIIO-
YEHHUHU B LICNIb TUTaHUsI OOMOTKHU SIKOPS YIIPABJISIEMOIO BBIIPSAMUTENS Oy1yT UMETh BUJL:
E, M(R,+R)) E -I(R,+R))

n

o= MR R) (2.9)
ko (ko) R

HOI[BOI[I/IMOEE HaIIPpAKCHUC Ha AKOPC ABUTATCIIA U3MCHAIOT B IIPCACIIAX OT HYJIA OO0
HOMHUHAJIBHOT'O 3HAYCHU .

Tabmuua 7 — KoopauHaThl OCHOBHBIX TOYEK MEXAHMYECKOW XapaKTEPUCTUKHU MPH H3Me-
HEHHUH BEJIMYUHBI IUTAIOLIETO HAIIPSKEHUS

XapakTepHbIE TOUKU 3HaueHue
U
CKOpOCTb XOJIOCTOTO X012 @ = —Ul=a0,{
U -x®
MowmeHT mycka (KOPOTKOTO 3aMbIKAHHMS ) M, = R —Ul=M,

A

MR, U= Aw-Const

HN3menenue yriioBoi CKOPOCTH 0w=—2"—
: P (@) R, 1= Ao)ra,,

E,.,
(Rﬂ - R”)T:> I -(R}Z + R,1)T:> (E”_| -(Rﬂ N R()))J,:> o 4 (2.10)

CormacHo dopmyisl 2.10 UCKYCCTBEHHBIC XapaKTEPUCTUKH, IPU U3MEHEHUHN BEJTHU-
YUHBI MUTAIONIETO HANPSIKEHUS, OYyT pacnoyiaratbCsi HUXKE €CTECTBEHHOW XapaKTepu-
CTHKH.

Jns nBurartenel ¢ mociaeaoBaTebHBIM BO30YKIC€HHEM BCE MCKYCCTBEHHBIC Xapak-
TEPUCTHKH UMEIOT CBOCH BEPTHKAJIBLHON aCHMIITOTOM OCh CKOpOCTH, T.K. ipu | — 0 (M —
0)—=lg—0 @— 00— w— o

JlaHHBIN CcrOCOO peryaupoBaHUS CKOPOCTH, B 3aBUCUMOCTH OT HCIIOJIB3yeMOTO
YIIPaBJISIEMOTO BBIIPSIMUTENS, MO3BOJISIET PEAIM30BATh BCE DHEPTETUUECKUE PEKUMBI pa-
OOTBI ABUTATEIS.

lloxazamenu pe2ynupoganusi.

1. Jlnama3oH peryjaupoBaHUsl CKOPOCTU 3HAUUTENbHBIM 70 10 1 Gonee, T.K. KECT-
KOCTb PETYJIMPOBOYHBIX XAPAKTEPUCTUK OCTAETCS TOCTOSHHOM.

2. CTaOuabHOCTh CKOPOCTH OCTAETCSI BEIMYMHON MOCTOSTHHOW HE3aBHCHMO OT Be-
JUYUHBI TUTAIOIIETO HAMPSIKEHUSI.

3. lanHblii crioco® obecrneurBaeT MIaBHOE PETyIMPOBAHUE CKOPOCTH.

4. HammpaBiieHHE pETyJIMpPOBaHUs — BHU3 OT €CTECTBEHHOM XapaKTEPUCTUKH.
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5. IIpu nanHoM croco0e peryJnpoBaHUs BETUYMHA MATHUTHOTO MOTOKA HE N3MEHS-
eTcs, IOPTOMY JIBUTATEbh MOXKET paboTaTh Ha JI000H pErylInpoBOYHON XapaKTEPUCTHKH C
MOMEHTOM Harpy3KH, paBHbIM HOMUHAJIbHOMY MOMEHTY.

6. DKOHOMHYHOCTb IIPU JJAHHOM CIIOCOO€ pEeryJIMpoOBaHMs 3aBUCUT OT THUIIA IIPE0o-
pa3oBaTelis, KOTOPBIA UCTIONB3YETCS ISl U3MEHEHHSI BEIMYMHBI TUTAIOIIETO HANIPSKEHUS.
2.3.2.1 OcHOBHbIE THUIIBI YIIPABJsieMbIX BhINPAMUTEJICH

YnpaBnsieMblil BHITPSIMHUTENb BBIMOIHIECTCS ABYX BUIOB:

- JIIEKTPOMAIINHHBIN TPeoOpa30BaTeNb THIIA CUCTEMBI «T€HEPATOP - ABUTATENbY;

- CTaTUYECKU MpeoOpazoBaTeNb TUIA CUCTEMBI «TUPUCTOPHBIN Mpeodpa3oBareib -
JBUTATEIb.

Cucrema «reHepaTop - ABHraTejb» (PUCYHOK 2.5).

a
Eq
! j’m,M

=0

UC‘ E

1 — IlpuBoaHOI NBUTATENR; 2 — DIEKTPOMAIIMHHBIA BEIIPSMUTEND; 3 — SAxops ['TIT;
4 — Sxops JIIT; 5 — llenb 0OMOTKH BO30YXneHHs nBUTatens; 8 — [loreHmomerp;
6 — PerynupoBounsblii pe3uctop; 7 — Llenmb 0OMOTKH BO30YXKICHHS Te€HEpaTopa

Puc.2.5 — Cucrema «reHepaTop — IBUTATENb)

DNEKTPOMAIIMHHBINA BRIMPIMHUTENb TPEX(HA3HOTO TTEPEMEHHOTO TOKA B MOCTOSHHBIM
MPEACTABISIET COOOW ACMHXPOHHBIN JIBUTATEIh C KOPOTKO3aMKHYTHIM POTOPOM U SIKOPb
reHepaTopa IMOCTOSIHHOTO TOKa, KOTOPBIM HEMOCPEICTBEHHO MPUCOCIUHSIETCS K SKOPIO
JIBUTATEIIsl MIOCTOSIHHOTO TOKA.

Sxops reHepaTopa BpallaeTcsi ¢ MOCTOSSHHON CKOPOCTHIO.

N3mMeHeHne ¢ MOMOIIIbIO MOTEHITMOMETPa TOKa BO30YKIEHUS TeHepaTopa MPUBOIUT
Kk u3meHenuro DJIC reneparopa U COOTBETCTBEHHO M3MEHSIETCS] BEJIMUMHA HANPSHKCHUS Ha
BXOJI€ SIKOPS JIBUTATEJIS.

Cucrema «reHepaTop — JABUTATENb) 00ECIEYUBACT ABY30HHOE PETYIMPOBAHUE CKO-
poctu nipu ucnonszoanuu AT HB (I1B):

- TIepBasi 30HA MOJIyYEHHUE CKOPOCTH HUKE€ HOMUHAJIBLHOMW MPU PETyIHPOBAHUU Be-
JUYUHBI TUTAIOLIETO HAMPSKEHUS;

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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- BTOpasA 30HA IMOJYUYCHHC CKOPOCTHU BbBILIIC HOMMHAJIbHOM IIpru pCryJimpoBaHUU BC-
JIMYMHBI MAarHUTHBIN IOTOK 3a CYET BKIIIOUCHHUS B OCIIb OOMOTKH BO36Y)KI[€HI/ISI peryjimpo-
BOYHOT'O PE3UCTOpA.

MexaHndeckue XApaKTCPUCTHUKU B CUCTCMC «T'CHCPATOP — ABHUIATCIIb» IIPCACTABIIC-

A) b)
2]

[aly,
fehyom
o
w3

i

£ 2

g 3

—
A
MGM

1-U= UHOM 2- UH()M > El > EZ 3' EZ > E3 > E4 4- E3 > E4

Puc. 2.6 — MexaHnnueckue XapaKTEpPUCTHKH IIPH U3MEHEHUH BETMYMHBI MIATAIOIIETO HAMIPSHKEHUS
a) OII ¢ AIIT HB (I1B); 6) OI1 ¢ AIIT [TocnB

HBI Ha PUCYHKE 2.6.

Jlocmouncmea cucmembi.

1. Bounbiio¥ qUana3oH U IIaBHOCTh PETYJIUPOBAHUS CKOPOCTH.

2. Bricokast )KECTKOCTb U JUHEUHOCTh XapaKTEPUCTHK.

3. BO3MOXXHOCTb MOJIy4Y€HUsI BCEX IHEPIETUUYECKUX PEKUMOB pabOThI, B TOM YHUCIIE
PEKYIIEPATUBHOIO TOPMOKECHUS.

Heoocmamku cucmembi.

1. OcymecTBasieTcss TpEXKpaTHOE MpeoOpa3oBaHKe YHEPTUHU, KOTOPOE COMPOBOXKIA-
€TCS MOTEPSMU DHEPTUH.

2. Huzkuit KT/ cucteMsl.

3. NHepuMOHHOCTH Mpoliecca PEryJIupOBaHUs CKOPOCTH.

4. Illym npu paboTe CUCTEMBI.

Cucmema «mupucmopHulit npeodpazosameins - OBU2AMENb)

OCHOBHBIM THIIOM MpeoOpa3oBaTesieil, MPUMEHIEMBIX B HACTOAIEE BpPEMs B pery-
JUPYEMOM BJIEKTPOIIPUBOJIE MIOCTOSHHOTO TOKA, SIBJSIOTCS IMOJYIPOBOIHUKOBBIE CTATHYE-
cKkue rnpeoOpazoBaTesu.

Benmunwvuwiit 21eKkmponpueod — 3T0 3IEKTPONPHUBOJ, B KOTOPOM IMpeodpa3oBa-
TEJIbHBIM YCTPOWCTBOM SIBIISIETCS YIPABIISEMBIN CTATUYECKHM TPeoOpa3oBaTeb.
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Bennunna HanpspKeHUs Ha SIKOPE ABUTATENsl PETYJIMPYETCS 32 CUET UBMEHEHUS yria
OTKpbIBAaHUS TUPUCTOPOB.

TupucropHble npeoOpa3oBaTenu AEIATCS HA JBa BUA: HEPEBEPCHUBHBIE U pPEBEp-
CUBHBIE.

CxeMbl BKIIFOUEHUSI THPUCTOPHBIX ITpeoOpa3zoBarTenell NpuBeACHbI HA PUCYHKE 2.7.

X !
LT
U, E § %
| AYS VS2 147] VS2
| AY} 11 L
SZ\ /SZ w | — V52 '):VSJ’ H: VsS4
= 2 [ ::;j (I:VS5 (: vsé
S s |C o 2t
, —~Vs6 T _C
U Ua L
—L= CUDY T oB 2

Puc. 2.7 — Cucrema «THPUCTOPHBIN MPeoOpa3oBaTEINb - TBUTATEb)
a) HEPEeBEPCHUBHBIN IMPeoOpa3oBaTellb; 0) peBEPCUBHBIN IPe0Opa3oBaTEIh

Hepegepcuenwlit npeoopazoeamensv (pUCyHoOK 2.7, a) COCTOUT H3.

- coracyromuit Tpanchopmarop (7)), UMEIOIINiA 1Be BTOPUUHBIE OOMOTKH;

- mea Tupucropa (VS1, VS2);

- CTJIQKHUBAIONIUN PEAKTOpP ¢ MHAYKTUBHOCTBIO L, KOTOPBIN CIYXHUT IS YMEHBIIIE-
HUS BPEIHOTO BIMSHUS MyJIbCAIIMHA TOKA B IIETIH SIKOPST;

- CUCTEMY UMITYJIbCHO-(pa3oBoro ynpapienus CHDY.

OO6MoTKa BO30YKICHUS IBUTATENS TUTACTCS OT OTAEIBHOTO UCTOYHHUKA.

PerynupoBanue BelIWYUHBI HAMIPSHKCHUS HA IBUTATENIC OCYIIECTBIICTCS 32 CUET U3-
menenus JJIC npeobpazoBaTesi, KoTopas onpeaensieTcs no Gopmyne

E, =E,_,Cosa (2.11)

rne Eqo— DAC npeobpasosarens npu a = 0;

cp0

0. — YroJl OTKPBIBaHHS TUPUCTOPA, KOTOPBIN 33Ja€TCS C MOMOIIBI CHCTEMBI UM-
MyJIbCHO-()a30BOTO YIIpaBICHUS
Ecin yron a = 0, T0 npeobpa3oBarenb OCYIIECTBISET ABYXIIOIYIEPUOAHAS BbI-
MPSIMJICHUE U Ha SIKOPb JBUraTelIs MOJAETCS MOJHOE HANPSYKEHUE TTUTAHUS.
Ecnu yron a # 0, To 3/1C npeoOpa3oBaTeiisi CHUXKAETCS U YMEHBILIAETCS BEJIMYMHA
ITOJBOJUMOTO K IBUTATENI0 HANPSKEHUS.
VYpaBHeHHEe MeXaHUYECKOW U 3neKTpoMexannueckoit xapakrepuctuku AIIT HB Oy-

JIET ONIPEACIATHCS 0 (hopMyiam:
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e E_,Cosa MR, +R,) e E_Cosa-1(R, +R,)

; (2.12)
ko (ko) ko

X, M
rae R, =——+R; + R - 95KBUBAJICHTHOE COMPOTUBJICHUE MPeoOpa3oBaTes;
n 272_ T L ’

X1 ¥ RT — MHOYKTUBHOE U aKTUBHOE CONPOTHUBIIEHHE TPaHC(HOPMATOPA;
RL — aKTHBHOE CONPOTUBIICHUE CTIAKUBAIOIIETO PEaKTOpa.
OCco0eHHOCThI0O MEXaHUYECKIX XapaKTEPUCTHK (PUCYHOK 2.8, a) IBUTATENs MIPH UC-
MOJIb30BAHNU HEPEBEPCUBHOTO MPeoOpa3zoBaTeis SABISETCS:
- HaJIMYue 00JIaCTH, TJI€ XapaKTEpUCTUKN HeIuHelHble. B 3Tol o0nactu nBUraTesns
paboTaeT B peKUME IIPEPHIBUCTOIO TOKA U CHUKAETCS KECTKOCTh XapaKTEPUCTHK;
- XapaKTEepUCTUKU pacrnoiaraiorcst B 1 u 4 kBagpaHTte 1U3-3a OHOCTOPOHHEH MPOBO-
JAUMOCTH TpeoOpa3zoBaTels.
MenpuM yriaMm ynpasiaeHus: cootBeTcTByeT Oounbinas 3/IC u Oonee BbIcOKasi CKO-
pPOCTb JABUTATEIS.
IIpu a = 90° DJIC npeobpazoBaTens paBHO HYJIIO ABHUTATENlb pabOTAET B PEKUME
JUHAMHYECKOT'O TOPMOKEHHUSI.

A

LM

TR

A Y e I I

1-a=0%2-a=30%3-a=60°%4-0=90%5-0a=120°%6—0a=150°5—a=180°

Puc.2.8 — Mexannueckue xapakrepuctuku B cucteme TII — /]
A) HepeBepCUBHBIN MpeoOpazoBaTeib; b) peBepcuBHBIN mpeoOpa3oBaTeb

Pegepcuenstii ynpasisaemulit npeodpazoeamend CTpoUTcs 1Mo TpExda3zHOM MOCTO-
BOM cxeme (pPUCYHOK 2.7, 0) COCTOUT U3 ABYX HEPEBEPCUBHBIX BBIIPSMUTEIEH.

Tupucropst VS1, VS3, VS5 obecnieunBatoT BpailleHHe JBUTATENs] B OJHOM HaIpaB-
neHuu, a Tupuctopsl VS2, VS4, VS6 — B mpyrom.

Hcnonb30BaHWE TAHHOW CXE€MbI O3BOJISET:

- YMEHBIIUTH MyJbCAIUHA TOKA B LEMH SIKOPS;

- MIOJIYYUTh JIMHEHHBIE UCKYCCTBEHHbBIC XapaKTEPUCTUKU;

- peaIn30BaTh PEKUM PEBEPCA IBUTATEI U PEKYTIEPATUBHOE TOPMOKEHHUE.
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MexaHn4eckue XapaKTepUCTUKH [BUIaTeNasl NPU HMCIOJb30BAHUM PEBEPCHUBHOIO
npeoOpazoBates Npe/ICTaBlIeHbl Ha pucyHke 2.8, 0.

Llocmouncmea cucmembi.

1. ITaBHOCTP M 3HAYUTENBHBIN TUANA30H PETYIUPOBAHUSA CKOPOCTH.

2. Bricokast ;kE€CTKOCTh HCKYCCTBEHHBIX XapaKTEPHUCTHUK.

3. Beicokuii KIIJI snexktponpuBoaa, onpenensiembiid BeicokuM KIIJI Tpancdopma-
topa (0,93...0,98) u Tupucropnoro npeodpazosarens (0,9...0,92).

4. becuryMHOCTB B padore.

Heoocmamxku cucmembi.

1. [IpeoOpazoBarenb UMeET OJTHOCTOPOHHIOIO MPOBOAUMOCTb.

2. [Inst nmonydeHusl XapaKTEpUCTUK BO BCEX YETHIPEX KBaJpaHTax HEOOXOIUMO HC-
MOJIb30BAHUSI PEBEPCUBHBIN IBYXKOMIUJIEKTHBIN IPE0Opa30BaTENb.

3. HanpsokeHne Ha SIKOpE M TOK MUMEIOT MYJbCUPYIOIIHUM XapakTep, YTO YXYALIAET
YCJIOBUS pabOThI IBUTATEIIA.

4. Jliia crnaXuBaHUs IyJIbCAalUd TOKA IPUMEHSIOTCS PEAKTOPHI.

5. Pabora tupucTopHOro npeoOpa3oBaTelisi XapaKTepU3yeTcs PEeKUMOM IPEpPBIBU-
CTOTr'0 TOKa, IIPXU KOTOPOM PE3KO NAAAET )KECTKOCTh XapaKTEPUCTHK.

6. C pocTOM Juamna3oHa peryjiupoBaHUs CHIXKAeTCA KOA((UIMEHT MOIIHOCTH CH-
CTEMBI.

7. TupuctopHbsie peoOpazoBaTeIn 001a1at0T HEBBICOKONW MTOMEX03alUIEHHOCTHIO
Y MaJIol Meperpy304Hon ClOCOOHOCTBIO.

Cucrema «TUPUCTOPHBIN MpPeoOpa3oBaTeNb - ABUTATENb) SIBISETCS BbICOKOA(D(DEK-
THUBHBIM peryiaupyeMbiM Ol MocTostHHOro TOKa.
2.3.3 PeryiupoBaHue CKOPOCTH M3MEHEHNEM BeJIMYUHbI MATHUTHOTO MOTOKA
2.3.3.1 PeryinpoBaHne CKOPOCTH U3MEHEHHEM BeJUYUHbI MATHUTHOTO NMOTOKAa B JII
¢ IIIT HB

DTOT cnocod MCHOJIb3yeTCsl MPEUMYIIECTBEHHO AJI PEryJUpOBaHUS CKOPOCTH U
HaxXOJIUT MIMPOKOE MPUMEHEHHE U3-3a MPOCTOTHI €ro peanu3alud U 3KOHOMUYHOCTH, T.K.
OCYUIIECTBJISIETCS. B OTHOCUTEIBHO MAJIOMOIIHOM LIE€MU BO30YXKIACHUS ABUTATEN U HE CO-
IIPOBOKJIAETCS NOTEPSIMH MOLITHOCTH.

T.K. MAarHWTHAasA CUCTEMA MAILWHBI SBJISIETCS HACBIIEHHOW, TO YBEJIUYEHUE MATHUT-
HOT'O NIOTOKA HE JAET CYIECTBEHHBIX U3MEHEHNUI CKOPOCTH.

[ToaTOMY Ha IpPaKTUKE AJIA PETYIUPOBAHUS CKOPOCTH BEJIMYMHY MarHUTHOIO TIOTO-
Ka YMEHBIIAIOT OTHOCUTEIbHO HOMUHAJIBHOTO 3HAYEHUS 32 CUET CHUXKEHHUS TOKa BO30YXK-
JICHUSL.

s peanu3zanuu JTaHHOTO crioco0a B 11eMb 0OMOTKU BO30YKICHHS BKIIFOYAETCS .

- PEryJaupoBOYHBIN peocTaT (pUCyHOK 2.9, a);

3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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- YIpaBIsiEeMbId BRIPSAMUTEND (PUCYHOK 2.9, 0), KOTOPBII UCMONB3YETCS ISl Pery-
JUPOBaHUS TOKa BO30YXKJIEHHUS B JBUTaTEIsAX OOJBIION MOIIHOCTH, pabOTaroIIMX B 3a-

L+ A _ + > -
U
1 v 1}
OB R, e OB
At o

Uy

— ]

YB
Puc. 2.9 — Cxembl u1s peanu3zanuu crocoda peryjaupoBaHusi BEIMYUHBI MarHUTHOTO NIOTOKA B

I ¢ JIIT HB

A) ¢ TOMOIUIBIO PEryIHPOBOYHOTO PE3UCTOPA; b) ¢ MOMOIIBIO YIIPaBISEMOT0 BBIIPAMUTENS

MKHYTBIX 3JIEKTPOIIPUBOJAX.

Tabnuna 8 — KoopiMHaThl OCHOBHBIX TOUEK MEXaHUYECKOU U AJICKTPOMEXaHUYECKOU Xa-
PAKTEPUCTUKU TPU U3MEHEHNUH BEJIMYMHBI MATHUTHOTO TTOTOKA

XapakTepHbIe TOYKH 3HayeHue
U
CKOpOCTb X0JI0CTOr0 X012 @ =1 —dI= 0, T
U -x®
MoMmeHT mycka (KOPOTKOTO 3aMBIKAHH ) M, = R —®l=>M,
Y Lol
TOK KOPOTKOTO 3aMBIKAHUS Ly =g~ —®@v=1, —Const
i MR, ol Aw?
M3MeHeHune yriioBoil CKopocTu Aw = kD)’ —Pv= Aw

[Ipu manHOM crocobe peryaupoBaHus Tpa@uKd MEXaHUYECKUX U DJICKTPOMEXaHU-
YECKUX XAPAKTEPUCTUK HE COBITAIAIOT.

T.K. BETMUMHA TOKAa KOPOTKOTO 3aMBIKAHUSI HE U3MEHSIETCS, TO DJIEKTPOMEXAHUYE-
CKHE XapaKTePUCTUKHU NMPU U3MEHEHUHU BEIMUUHBI MAarHUTHOTO MOTOKA OYyyT mepeceKaTh-
Csl B 3TOU TOUKE.

MexaHM4eCKre XapaKTEPUCTUKHU NIEPECEKAIOTCS B TOYKE, COOTBETCTBYIOIIEH 3HAYE-
HUIO MOMEHTA KOPOTKOI'O 3aMbIKaHUSI B HOMUHAJIBHOM PEXUME.

U-IR, U-IR, KD

w,=—>=> 0,=——"2= > 0, =0, — (2.13)
KD KD, KD,
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kDY D, = % = o, T (2.14)

1
CornacHo gopmynsl 2.13 u 2.14 uCKyCcCTBEHHBIE XapaKTEPUCTUKH, TIPU U3MEHEHUU
BEJIMYMHBl MATHUTHOTO MOTOKA, OyAyT paclojaraThCsl BBIIIE €CTECTBEHHOW XapaKTepH-
CTHUKH.
['paduxu perynupoBounsix xapakrepuctuk ais I ¢ AT HB(I1B) npuBenens Ha
pucyske 2.10.

eal
mar
e §

e

o

Mo Muzz Misi Moz

1_@12@H0,M;2_@1> @2>CD3;3— Do > D3

Puc. 2.10 — PerynupoBouHble XapaKTEpUCTUKHU IIPU U3MEHEHUU BEJIMYMHBI MATHUTHOTO IIOTOKA
B OII ¢ AIIT HB
A) MexaHnuueckue XapakTepucTuku; b) DnekrpoMexaHnueckue XapakTepUCTHKU

2.3.3.2 PeryiupoBaHue CKOPOCTH M3MEHEHUEM BeJIUYUHbI MATHUTHOTO MOoTOKAa B D11

¢ AT IHocaB
P
A) b)
e
+
\ 3
/ 2
- i

M (D)

Puc. 2.11 — PerynupoBaHue CKOpOCTH IIPY U3MEHEHUM BEIMYHMHBI MAarHUTHOT'O MTOTOKA B
OII ¢ JAIIT ITocnB
A) Cxema BkiroueHus asurarens b) PerynnpoBodyHnsie XapaKTepUCTUKU
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PerynmupoBanue ckopoctn uzmeHenueM marnutHoro noroka B JIIT IlocnB ocy-
IIECTBIISIETCS] C TIOMOIIBIO0 TIEPEMEHHOTO PE3UCTOPA, BKIFOUEHHOTO MapaiieIbHO OOMOTKE
BO30YxKaeHHs (prcyHOK 2.11, a).

PerynupoBaHue BeIWYMHBI MAarHUTHOTO MOTOKA JIJI ATOTO TUNA JBUTATEIEH HE SIB-
JISIE€TCSI MIOJIHOCTHIO HE3aBUCUMBIM, T.K. BEJIMYMHA MATHUTHOTO MOTOKA MPOIIOPIHUOHAIBHA
TOKY SIKOPsI, KOTOPBIH OTpeessieTcs Harpy3Koi anekTponpusoa (cM. popmyiry 1.44).

['paduk perynupoBOYHON XapaKTEPUCTHKH 3aBUCUT OT 3HAYEHUSI COMPOTUBIICHUS
myHra (pucyHok 2.11, 0)

[Ipu R,, — oo (pa3phiB HNIYHTUPYIOIICH IIEMNH), ABUTATEIb BKIOUEH IO OCHOBHOM
CXEME, YEMY COOTBETCTBYET €CTECTBEHHAs XapAKTEPUCTUKA.

ITpu 0 < Ry, < o0 "acThk TOKa SAKOPs MOCTYMNAET B IIYHTUPYIOIIYIO CETh, TOK BO30YXK-
JE€HUSI U MAarHUTHBIA TOTOK YMEHBILIAIOTCS.

OTO BBI3BIBAET YBEIMYEHUE CKOPOCTHU JIBUTaTENsl U XapaKTEPUCTUKH, OYIyT pacio-
JIaraThCs BBIIIE €CTECTBEHHOW XapaKTEPUCTUKH.

Ectul - 0 (M — 0), mol, > 0 @ — 0, a W — o0, TO BCE UICKYCCTBEHHBIE Xapak-
TEPUCTUKU UMEIOT CBOEU BEPTUKAIBHOW aCUMIITOTOW OCh CKOPOCTH.

Tloxazamenu pe2ynupoganusi.

1. Jluana3oH peryaupoBaHUs CKOPOCTU HEOONbLION U paBeH 3...4, T.K. CHUXKAETCA
KECTKOCTh PETYIUPOBOYHBIX XAPAKTEPUCTHUK.

2. CraObuibHOCTh CKOPOCTH JOCTAaTOYHO BBICOKAs, XOTS M CHHXKAETCS MO Mepe
YMEHBUIEHUSI MArHUTHOTO MOTOKA.

3. Xapakrtep peryJupoBaHUsl 3aBUCUT OT THUIA MPeoOpa3oBaTelis: NPy UCIOJIb30Ba-
HUE PEryJIMPOBOYHOIO peocTaTa — CTYIEHYATOE; PEryJUpOBAHHUE, MPU HCIOJIb30BAHUU
YIPABJISIEMOTO BBIIPSIMUTEIS — IUIABHOE.

4. HanpaBiieHHE PEryJIMPOBAHMS — BBEPX OT €CTECTBEHHOM XapaKTEPUCTHUKHU.

5. JlonmycTrMas Harpy3ka OmpeIessieTcs i3 COOTHOIICHUS:

l=1,,, M, =k, & @D, =M

BHOM

M, (2.15)

[To ycrnoBust HarpeBa, paboTasi Ha MCKYCCTBEHHOM XapaKTEPUCTUKE, ABUTATENb HE

oon

MOKET OBITh HATPY>KEH HOMUHAJTLHBIM MOMEHTOM.
Jlns onpeniesieHust BEIMUUHBI JOITYCTUMOW HArpy3Ke BOCIIOJIb3yEMCSl YPaBHEHUSIMU
OJIC u HanpsKeHUsT JBUTATES.

Ee = kQHOMa)H()M = U Hom I HOM R;z Eu = k@u a)u = U wom I HOM R;z Ee = Eu
D 1)
M — kl HOM TTHOM M HOM
oon HOM a)u HOM C()u (2 ) 16)

M, 0o =M,o0,,
[Ipy maHHOM crocobe peryaMpoBaHHs CKOPOCTH [IBHMIAaTelb, paboTas Ha HCKYC-
CTBEHHOW XapaKTEPUCTHKE, MOKET ObITh HATPY)KEH HA HOMUHAIBHYIO MOIITHOCTb.
D10 06eCIEeYNBAET MOJTHOE UCIIOIB30BAHMS JIBUTATENS IIPH padoTe Ha MCKYCCTBEH-

HOM XapaKTEPUCTHKE.
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6. Cioco0 SKOHOMHYHBIN, T.K. PETYJIUPOBAHUS CKOPOCTH HE COMPOBOXKAAETCS MOTE-
PSMH MOILIHOCTH.

2.3.4 PeryiupoBaHue CKOPOCTH IIYHTUPOBAHNEM 00MOTKH SIKOPSA

JlaHHBIN crioco0 peryiaupoBaHUsi CKOPOCTH SABIJISIETCS KOMOWHUPOBAHHBIM, T.K. CO-
YyeTaeT B ce0e PeryJIMpoBaHrs U3MEHEHUS BEIMYHUHBI TOABOIUMOIO K SKOPIO HAIPSKEHHS
Y TOKa BO30YKJIEHUS C PEOCTATHBIM CIIOCOOOM.

[To cBOMM moOKazarensiM JaHHBIM COCOO PEryaupoBaHUs CKOPOCTH 3aHMMAET Mpo-
MEXYTOUHOE TOJIOKEHHE MEXIy CIIOCOOaMU M3MEHEHHsI BETUYMHBI MMUTAIOIIErO Harmps-
KEHUS U UBMEHEHHS COTPOTUBIICHUS B IS OOMOTKHU SKOPS U UCTIOIb3YETCS:

- B OII ¢ AIIT HB nogb€MHO-TpaHCIOPTHBIX MAIIMH U MEXaHU3MOB C LEJIBIO MOy~
YEHUs IIOHWKEHHBIX CKOPOCTEN IBUKEHUS UCIIOJIHUTEIBHOIO OpraHa,

- B OII ¢ AIIT [TocnB mist momyyeHust CKOPOCTH UIICATBHOTO XOJIOCTOTO X0/4a U T0-
HIKEHHBIX CKOPOCTEM.

- Ui ABUTaTesiell HeOOIbIIOW MOLIHOCTH WJIM ITPU KPaTKOBPEMEHHOM padoTe 3JIeK-
TPONPUBOJA HA TOHMUKEHHBIX CKOPOCTSIX.

Jljig peaim3zanuy JaHHOTO CIIOCO0A PEryJINpPOBaHUS:

- B OII ¢ AIIT HB mapamienbHOo ¥ MOCIEI0BATENHHO OOMOTKH SIKOPSI BKIIFOUAETCS
PEryJIMpOBOYHBIN PEOCTAT;

- B OII ¢ JIII ITocnB myHTHpOBaHMEM €ro 0OMOTOK MpH 0053aTEILHOM HAJIUYHUH B
uenu oOMOTKHM BO30YXAEHUS, MOCIEAOBATEIbHO BKIIFOUEHHOTO JOOABOYHOIO PETYJIHUPO-
BOYHOI'O PE3UCTOPA.

[IyHTHpYIOWHN SKOPH PE3UCTOP U MOCIEIOBATEIBHO BKIFOUEHHBIM PE3UCTOP BME-
cTe ¢ 0OMOTKOI BO30YyXJIeHUs1 00pa3yloT EIUTENb HanpsKeHus: 3a CYET 3TOTO K SKOPIO
IIOZBOAUTCS IIOHMYKEHHOE HAIIPSKEHUE

Cxembl BKIIIOUEHUs JBUTATENeH NpU JaHHOM CIOCOOe peryaupoBaHUsl IPUBEIEHBI
Ha pucyHke 2.12.

A) B)
o+ U -0
3w, C 3w
I | WS |
R N Rw: o ERH i
T I

+ OB -

Puc.2.12 — Cxemsi Biitouenus JI1 ¢ JAIIT npu nryHTHpOBaHUN OOMOTKH SIKOPS
A) OIl ¢ AIIT HB; b) OI1 m AIIT ITocnB
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VYpaBHeHue mexanundeckoil xapakrepuctuku aig O11 ¢ AIIT HB BeiBonsATcsa Ha oc-
HOBE ypaBHEHHS HampspbkeHus asuratens (popmyna 1.2) ¥ COOTHOLIEHHH, BBITEKAOIINX
U3 aHAJIN3a CXEMBI:
U=E+IR +I| R
Uu=I,R, +IR, (2.17)
| =1+1,
Hcronb3ys Oy4eHHbIE COOTHOLICHUS, YDABHEHNE MEXAHUYECKOU U AJIEKTPOMEXa-
HUYECKON XapaKTEPUCTUKH IPUMET BU:

R +aR
w=aw, —-M—4—" 2.18
0 (K(D)Z ( )
w=aw0_|ﬂ (2.19)
KD
riue Q—L
"R, +R,

Tabnuua 9 — KoopauHaThl OCHOBHBIX TOYEK MEXAHUYECKON U AJIEKTPOMEXaHHUECKOU Xa-
PaKTEpUCTUKH MpH ITyHTUpOoBaHUU 00MOTKH sikops B OI1 ¢ ITIT HB

% 3HaueHue
apaKTEPHBIC TOUKH R.= Const R1 R.= Const, Rt
R, T
CKOPOCTB XOJIOCTOTO X014 (R, +R ) T=al=w, ((R+—R)Tj I=al=w, 1

(R, +R,)T=al

(R, +aR,)T= Ao ® R, +ak,)T= Ao

N3meHeHune yriaoBoi CKOPOCTH

Touka nepeceyeHus XapakTepu- U U

CTHK R, R,

VYTri10Bast CKOPOCTh JBUTaTENs PEryJUpyeTcs BHU3 OT OCHOBHOM CKOPOCTH B JIOCTa-
TOYHO IIMPOKUX Mpeeaax, KOTOPbIE 3aBUCAT OT COOTHOLIEHUI BEJIMYMHBI NAPAJIJIEIBHO U
IIOCJIEIOBATEIbHO BKIOYEHHBIX PE3UCTOPOB.

PerynupoBouHble XapaKTepUCTUKH pacroyaratorcs B 1 u 2 KBajapaHTe.

['paduxu perynupoBounsix xapakrepuctuk JI1 ¢ JIIIT HB npuBeaens Ha pucyHke
2.13.

Ocob6ennocThi0 JanHoro criocoda perynupoBanus s JI1 ¢ JIIT ITocnB sBnasercs
TO, YTO PETYJMPOBOYHBIE XaPAKTEPUCTUKH UMEIOT TOUKY HUAEATBHOTO XOJIOCTOrO XOAa.

[Tpu 3a1aHHOM TOKE SIKOPS MOKHO IOJIy4aTh Pa3IUYHbIe TOKH BO30YKIEHUS, €CIIH
W3MEHSATH BEJIUYHMHY ITYHTUPYIOIIETO PE3UCTOPA.

['paduiky peryampoBOYHBIX XapaKTEPUCTUK (PUCYHOK 2.14) uMeroT cienyroume xa-
PAKTEPHBIE TOYKH M ACUMIITOTHI:

mpu l =01,#0, mx. R, #0, D+ 0 u w = wo,

mpul - UR, ,— 0 @ >0 uw— x.
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mpuw =wo | =0 M=0;
npu | — - U/R, ® - 0 M — 0, 0cb CKOPOCTH SIBJISICTCS BEPTUKAJIBHON aCUMIITO-

TOM;
npu w — oo M = 0.
B npoMexyTO4HOM MHTEpBaJie CKOPOCTU XapaKTEPUCTUKA UMEET MAKCUMYM.
)
& B) tooe
\1\
i 2 wWal
| ‘f\ 2
| & i
- ' 'C
1= DR ﬂ;\m e
A)l_Rn:O; 2_0<Rn1<Rn2 3_Rn1<Rn2<Rn3 4_Rn3<Rn4
b) 1 — ecmecmeennas 2 —Ru3 <Ru2 3—0<Ruz <Ru2 4-Ru=
Puc.2.13 — PerynupoBo4HbI€ XapaKTePUCTUKHU MPH MIYHTHpoBaHUU oOMoTKH sikops B D11 ¢ ATITHB
A) npu R, = Const; R, =00;  B) mpu R, = Const; R, =
E o B)
H ] k
i g 1)
- DR I
: Mmax 0 iﬂ{r

Puc. 2.14 — PerynupoBouHblE XapaKTEpPUCTUKU MpPHU LIYHTUPOBAaHUU OOMOTKHU sikopst B OII c
HIIT TTocnB:
A) anektpoMexanndeckas;  b) mexanuueckue npu R, = Const; R,, = var (2 — npu R, = 0);
B) mexanunueckue npu R, = Const; R, = var (1 —npu R, = 0).

Iloxazamenu pe2yniuposanusi:
1. lnanazoH peryJmpoBaHus CKOPOCTH S...6.
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2. XKecTKOCTh UCKYCCTBEHHBIX XapaKTEPUCTUK OTHOCUTENIHO BHICOKas B 00JacTH
MaJIbIX CKOPOCTEH.

3. XapakTtep peryJIupoBaHus ONPeIesSeTCsl CIOCOOOM U3MEHEHHS CONTPOTUBIICHHM.

4. HanpaBieHre BHU3 OT OCHOBHOM CKOPOCTH.

5. Ilpu nanHOM criocoOe peryiIupoBaHusl CKOPOCTU ABUTATEIh MOXKET paboTaTh Ha
0001 peryJIMpoBOYHON XapAaKTEPUCTUKH C MOMEHTOM Harpy3Ku, paBHbIM HOMHUHAJIbHO-
My MOMEHTY.

6. DKOHOMHUYHOCTh HEBBICOKA M3-3a 3HAUUTEJIbHBIX IMOTEPh MOLUTHOCTH B LEMU SIKO-

;8

TecToBrle 3amanus
Onuncanue cxem

2.4 Cnoco0bl peasiu3aniui OCHOBHBIX BU0B TOPMOKEHUS

TopMmokeHue HEOOXOAMMO NJIsi TOrO, YTOObl YMEHBIIUTH BpeMs BbIOera JBUraTe-
Jeil, KOTOpO€ MPHU OTCYTCTBUU TOPMOMKEHHSI MOXKET OBbITh HEJONMYCTUMO BEJIMKO, a TAK¥KE
1 (pUKcalMy MPUBOJUMBIX MEXaHU3MOB B ONPEEIEHHOM IOJIOKEHHH.
2.4.1 MexaHn4eckoe TOPMOKeHHe

Mexanuueckoe Ttopmosxenue B Ol ¢ JIIIT npousBoguTes myTéM HajI0KEHUS TOP-
MO3HBIX KOJIOAOK Ha TOPMO3HOM IIKUB ¥ TPUMEHSIETCS:

- KOT/1a HE OTPaHUYEHBI BPEMS U TOPMO3HOM IyTh;

- JUIsl PUKCUPOBAHUS MEXaHN3Ma B ONPEACIEHHOM MecTe (IOIbEMHHUK).

IIpu ocTaHOBKE ABUTATENSA B MEXaHU3MaX IEPEMEILICHNS WA NTOAbEMA IIPUMEHSET-
Cs MEXAHUYECKOE TOPMOKEHHUE, OCYIIECTBIAEMOE KOJIOAOYHBIM 3JIEKTPOMArHUTHBIM WJIU
IPYTUM TOPMO30M.

Henocraroxk:

- TOPMO3HOW MOMEHT U BpeMs TOPMOXKEHUS 3aBUCST OT CIydyailHbIX (PaKTOPOB: IO-
MaJlaHxs Macja WM Biard Ha TOPMO3HOM IIKUB U JIPYTHX.

VYnpasieHue TopMO30M 00€CIIeUrBaET 3EKTPOMAarHUT YB, mpu BKIIOYEHUH KOTO-
pPOTO TOPMO3 PACTOPMAKUBAET JABUTATEND, & IPU OTKIIFOYEHUAX — 3aTOPMAKUBAECT. Y 31IbI
CXEM BKJIFOUEHUS JIEKTPOMArHUTA IPUBEACHBI Ha PUCYHKE 2.135.

A) B) B) )

+m5 Y8 ms— + KMt Klyl5 - bokMz  KMS _ K KM -
L

1753 _ kM4 1

Puc. 2.15 — V31bI cxeM BKIIOYEHHS 2JIEKTPOMAarHUTHOTO TOPMO3a


Сборник%20тестов.pdf
Сборник%20тестов.pdf
Описание%20схем%20окон.pdf
Описание%20схем%20окон.pdf
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Jlsist BKJIFOUEHHSI SJIEKTPOMArHUTa ero 0OMOTKa, UMEOIasi OOBIYHO OOJIBIIYIO WH-
OYKTUBHOCTb, MOJKIIIOYAETCS K HANPSHKCHUIO MHUTAaHUS KOHTAKTOPOM C IyroramieHHeM
KMS5 (pucynok 2.15, a).

Bkirogaercss ¥ OTKIIIOYAETCsl 3TOT KOHTAKTOP BCIIOMOTAaTeIbHBIMU KOHTAKTaMHU JIU-
HeitHoro KoHTakTopa KM (pucyHok 2.15, 6) unu koHTakTopoB peBepca KM2 u KM3 (pu-
CYHOK 2.15, B) B p€BEpCUBHBIX CXEMaX.

OOBIYHO MEXaHUYECKOE TOPMOKEHHIE OCYIIECTBISIETCS BMECTE C DJICKTPUICCKHM.

B sTom ciydae TopmMo3 cpabaThIBaeT, OCIEe OKOHYAHUS DIICKTPHYECKOTO TOPMOKE-
HUSI WJIH C BBIIEPKKOM BPEMEHHU.

[Tutanue 0OMOTKH d7eKTpoMarHuTa Y B Mpu HATUUUU SJEKTPUIECKOTO TOPMOXKEHUS
OCYIIECTBIISIETCS KOHTAKTOPOM TOPMOJKE-

Hust KM4 (pucynok 2.15, r). 4- KAS -

Yacto 3IEKTpOMArHuThbl  TOPMO30B RMS 2 YR XA
BKJIFOYAIOTCS ¢ (DOPCUPOBKOM, OCYIIECTBIISA- Lo
€MOW JOMOJIHUTEIbHBIM KOHTaKTOpoM KM6 kM1 ' A5
(pucynok 2.16). OtkimouyaeTcss 3TOT KOH- l 1 4
TaKTOp TOKOBBIM peiie K4, KOTOpoe BKIIIO- KT . | I
YaeTcsi NpU BKIIOYEHUU DJIEKTPOMArHuTa r—ai-—.—
topmo3a YB. | KA g‘
HacrtpauBaercsa pene KA Ha cpabaThi- G
BaHWE TPU TOKE, PAaBHOM HOMHHAIHLHOMY KM1 KT
TOKY XOJOJHOH OOMOTKH 3JEKTPOMArHuTa i ﬂ'

topmo3sa YB npu [1B =25 %.
Pene Bpemenu KT wucmonb3yercs s
oOecrieueHuss HAJIOKEHUS MEXaHUYECKOI O

Puc.2.16 — Y3en BKIIOUEHMS JIEKTPOMAarHUTHO-
IO TOPMO3a C BBIACPKKON BPEMEHN

TOPMO3a MPU OCTAHOBKE JBUTATEISI.
2.4.2 JneKTpUUYECKOe TOPMOKEHHUE

dnexkmpuueckoe mopmorceHue TPOUCXOANT, KOT/Ia HAMpaBJICHHE TOKAa OOMOTKH
SKOps coBmamaeT ¢ HampaiaecHueM DJIC nBuratens, oOecrieunBacT TOYHOE IMOTYUCHHUE
TpeOyeMOoro TOPMO3SIIIET0 MOMEHTA, HO HE MOXET 00ecTeunTh (PUKCaIMio MEXaHu3Ma B
3aJIaHHOM.

JIst OCYIIECTBICHUSI MPUHYAUTEIBHOTO SJIEKTPUYECKOTO TOPMOXKEHHUS JIBUTATEIh
HEO0OXOMMO TIEPEBECTH B TEHEPATOPHBINA PEKUM PAOOTHI.

DIEKTPUYECKOE TOPMOXKCHHE TPH HEOOXOAMMOCTH JOTOTHACTCS MEXaHHUCCKHM,
KOTOPOE BXOJIUT B JIEHCTBHE MOCIIC OKOHYAHUS DJIICKTPHIECKOTO.

CymiecTByeT TP OCHOBHBIX CIIOCO0A AJIEKTPHUYECKOTO TOPMOKCHHS: JUHAMHUYC-
CKO€, peKyIepaTUBHOE, TIPOTUBOBKITIOYCHHUEM.
2.4.2.1 IluHaMH4YecKOe TOPMOKeHH e

OT10 Hanbosee pacpoCTpaHEHHBIN CIIOCOO TOPMOKECHHUS IBUTATEIS.
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Heo0xoaumMocTh B TaKOM TOPMOKEHUHM BO3HUKAET, KOTJa MOCJe OTKIIOUYECHUS JBU-
rateiasi OT CETH €ro SKOpb IOJ JIEHCTBUEM KHHETUYECKOM PHEPIMM JBHKYIIHUXCS Macc
AJIEKTPONPUBOJA MTPOJOJIKAET BPAIIATHCA.

Ecin 0OMOTKY SIKOpsSI OTKIIIOYMTH OT CETH, 3aMKHYTh Ha T0OABOYHBIN PE3UCTOP, TO
ABUTATENb Nepeinér B reneparopublil pexxum. [lpu stom B D11 ¢ AIIT HB(IIB) oOMoTKa
BO30YKJCHHS JIOJDKHA OCTABaThCS BKIIIOUEHHOU B ceTh (puUcyHok 2.17, a).

A) B) B)

Fa
Y

Puc. 2.17 — Cxems! Brarouenust 1T s peanuszanuu 1MHaMU4ECKOTO TOPMOKEHUS
A) OI1 ¢ AI1T HB; b) 311 ¢ JAIIT ITocnB ¢ He3aBUCHMBIM BO30YKIEHUEM;
B) OII ¢ AIIT IMocnB ¢ camoBo30yxaeHIEM

BripabatbiBaemast 3JIEKTPOIHEPTUsl HE BO3BpAIlaeTcsl B CETh, a MpeoOpasyercs B
TEIUIOTY, KOTOPasi BBIIEIIAETCS B COITPOTUBJIEHUM.

B pexxuMe TUHAMHYECKOro TopMoxeHus: I//C aKopsi HE MEHSIET CBOEro HallpaBiie-
HUSL.

T.x. o6moTKa sikops oTkioueHa ot cetu (U = 0), To TOK KOpsi U3MEHUT HarpasJie-
HUE, TaK Kak OyneT co3gaBathes 3/[C 0OMOTKH SIKOPSI.

B pe3ynbTaTe 37€KTpOMAarHUTHBIA MOMEHT TaKK€ U3MEHUT HANpPaBJICHUE W CTaHET
TOPMO3SIINM

[Iporiecc TOPMOKEHHUS TIPOTOIDKACTCS JIO TIOJTHOM OCTaHOBKH sikops (o = ().

PerynupoBanue TOPMO3HOTO MOMEHTA OCYLIECTBIIAETCS NMYTEM HU3MEHEHUS CONPO-
TUBJICHUS PETYJIHUPOBOYHOTO peocTaTa NOIKIIOYEHHOTO K OOMOTKE SKOPSL.

P M, =1, (2.20)
R, + Ry,

MaiunHa He MOXET ObITh 3aTOPMOXKEHA B HETIOIBHIKHOM COCTOSIHUU.

MexaHndeckue XapakTepUCTUKH MpU IruHaMu4eckoM Topmoxkenuun ais OI1 ¢ AIIT
HB npuBenens! Ha pucyHke 2.18, a.

Hunamuueckoe Topmoxxkenue 11 ¢ AIIT [TocnB ocyiiecTBaseTcs Mo JByM CXeMaMm:
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- C HE3aBHCHUMBIM B0O30Yyx1eHueM (pucyHok 2.17, 6);

- ¢ caMmoBO30ykaeHHuEeM (pucyHok 2.17, B).

JIunamuueckozo mopmoxnceHus npu He3A6UCUMOM 6030YHCOEHUU PEATIN3YETCS B
CIEAYIOUIEM MTOPSIIKE:

- IBUTaTENIb OTKJIIOYAIOT OT CETH;

- 0OMOTKY BO30YKICHHS OTKIIOYAIOT OT OOMOTKH SKOPS M MOAKIIOYAIOT K MHTA0-
el CeTU MOCIEA0BATEIBLHO C OTPAHUYUTEILHBIM COMTPOTUBIICHUEM;

- 0OMOTKY SIKOPSI 3aMBIKAIOT Ha BHEIIIHEE CONIPOTUBIICHNE.

HamnpaBnenue Toka B 0OMOTKE BO30YKIEHUS HE MEHSETCA, a 0 0OMOTKE AKops Oy-
JIET MPOTEKATh TOK MOJ AercTBUEM ocTtatouHon D/C.

BennunHa orpaHUYUTENBHOTO COMPOTUBIICHUSI BBIOUPAETCS U3 YCIOBHUSA, YTOOBI TOK
B 0OMOTKE BO30Y>K/I€HUS HE MPEBbIIIAT HOMUHAILHOTO 3HAUCHUS:

_Yn g (2.21)

oep I HOM
HOM

MexaHnueckue XapakTepUCTUKHU MPU JAaHHOM BHJIE€ TOPMOKEHUS OyAyT COBMaaaTh
¢ mexannyeckumu xapakrepuctukamu 1t D11 ¢ JATIT HB (pucynok 2.18, 6)

A) B

1-Ru1>0; 2— Ry >R ; 3 - ecrecTBeHHas

Puc. 2.18 — Mexanuueckue XxapakTepUCTUKH MPU JUHAMUYECKOM TOPMOKEHUHU
A) OI1 ¢ IIT HB; b) OI1 ¢ AIIT IMocnB ¢ He3aBUCUMBIM BO30YXKIEHUEM;
B) OI1 ¢ AIIT [TocaB ¢ camoBo30yk1eHIEM

unamuueckoe mopmosicenue ¢ camoeo3oyicoeHuem

Pexum ToOpMOKEHUS ¢ CaMOBO30YKACHUEM HCIIONb3YETCs JIJIsl MHTEHCUBHOIO JJICK-
TPUYECKOTO TOPMOXKEHUS B AJIEKTPOINPUBOAAX TPAHCHOPTHBIX M TPYy30NOABEMHBIX MeXa-
HU3MaXx.

[Ipyn naHHOM BHJE TOPMOXEHUSI BHEIIHMM MCTOYHUK BO30YKIEHUS JIBUTaTeNsl OT-
CYTCTBYET.

Jlis BO3HUKHOBEHHUS! M CYIIECTBOBAaHHUS pPEXUMa CaMOBO30YXACHHUS HEOOXOAMMO
BBIIIOJIHEHHE CIEAYIOIINUX YCIOBUM:

- HAJINYHUE OCTATOYHOT'O MAarHUTHOI'O IIOTOKA B IBUTATEIIE,
3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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- COBIIQJICHUE T10 HAIPABJICHUIO OCTATOYHOTO U OCHOBHOI'O MAarHUTHBIX IMOTOKOB;

- CONPOTHUBIICHUE IIEMU OOMOTKHU SIKOps (C Y4ETOM JOOABOYHOTO CONPOTHUBIICHHMS)
MEHBIIIE KPUTUYECKOTO;

- 1IeTIb OOMOTKH SIKOPSl 3aMKHYTA;

- CKOPOCTb JIBUTaTENs HE PaBHA HYIIIO;

- HaBonuMmas DJIC momxkHa OBITH paBHA CyMMapHOMY TAJCHHUIO HAIPSKEHUS B pe-
3UCTOPAX IKOPHOU LIETIH.

[Tpu BBITTOIHEHUU 3TUX YCIOBUN TOPMOKEHUE MPOUCXOAUT CIETYIOINUM 00pazoM:

- IO AEHUCTBUEM OCTATOYHOI'O MAarHUTHOIO TOJISI B IIPOBOJHHMKAX BPAIIAKOLIETOCS
axopst HaBogutcsa DC;

- nox nevictBuem JJIC B 0OMOTKE SKOps MPOTEKaTh TOK MPOTHUBOMOJIOKHOTO
HarnpapJIeHUs! (OTHOCUTEIHLHO TOKA B ABUTATEILHOM PEKUME) U MPEKHETO HAMPABJICHUS B
00OMOTKE BO30YKICHHUS;

- B3aUMO/ICVICTBHE MATHUTHOTO IMOTOKA C TOKOM SIKOPSI CO3IAET TOPMO3HOM MOMEHT.

Jlnst coxpaHeHus HampaBJieHUs] TOKa BO30YKJACHUS B LIENH JBUTATENS MPOU3BOIST
MEePEKITI0YEeHNE 0OMOTOK TaKUM 00pa3oM, YTOObI BOSHUKIIINI HAYaJIbHBIN TOK YBEITUYMBAJ
OCTaTOYHBI MarHUTHBIN ITOTOK.

be3 nepekitoueHuss 0OMOTOK JIBUTATENb Pa3MarHUYMBaeTCS U TOPMO3HOTO MOMEHTA
HE CO31a€ET.

MexaHnnyeckre XapakTepUCTUKH MTPU TAHHOM TOPMOKEHUU MPUBEICHBI HA PUCYHKE
2.18, B.

Jlocmouncmea.

- He TpeOyeTcs UCTOYHHMKA YHEPTUU JJI BO3OYKICHMUS;

- TOPMOKEHNE BO3MOXKHO IIPU MCUE3HOBEHUHN HANIPSKEHUS TUTAOIIEH CETH;

- BBICOKAs HAJIEXKHOCTb.

Heoocmamox:

YMenbIiieHue TopMo3HOTO 3 (PeKTa Mpu CHUKEHUU CKOPOCTH M MpEKpalieHue mpu
CKOPOCTH PABHOU KPUTHUUYECKOM.
2.4.2.2 TopMo:keHHEe NPOTHUBOBKJIIOYEHHEM

BrimonHsieTcss myTéM TEpeKITIOYEHUsT BpaIlarolierocs IBUTATeNls Ha oOpaTHOe
HANpaBJICHUE BPAILICHUS.

[Tpu stoM D/IC u HanpsKEeHUE CETH B SIKOPE CKIIAJIBIBAIOTCS, W ISl OTPAaHUYCHUS
TOKAa CJIEYET BKJIOYATh PE3UCTOP C HAYAIIbHBIM COITPOTUBIICHUEM
E, +U,

I

max

(2.21)

R005 =

T71€ |jngxy — HAUOOTBIIUI JOMMYCTUMBIN TOK.

TopMoxkeHHUE CBA3aHO ¢ OOJBITUMU OTEPSIMH SHEPTHH.

Topmoskenue npotuBoBkirodeHueM B JIIIT peanuzyercs 1Byms ciocobamMu:
- IPU PEAKTUBHOM CTATHYECKOM MOMEHTE

- IPU AKTUBHOM MOMEHTE Harpy3ku, koraa M. > M,..
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Ilpu nanuyuu peaxmueno2o cmamuiecKko2o MoMeHma TOPMOKEHHS POTUBOBKIIIO-
YEHUEM JIOCTUTAIOT, U3MEHSIS MOJISIPHOCTh HA 3a)KMMaX SIKOPS M BKJIIOYAsi B €ro Ierlb TOp-
MO3HOU peoctaT R,. ¥ Mpu COXpaHEHUU TOTO K€ HAMPABICHUS TOKA B OOMOTKE BO30YK-
neHust (WM Hao0opoT).

CxeMa BKIIFOUCHHSI 1 MEXaHUYECKHE XapaKTEPUCTUKH MPH JAHHOM BHJIE TOPMOXKE-
Hus ais D11 ¢ AT HB npexncraBnens Ha pucynke 2.19.

L BT

Puc. 2.19 — Pexxum TOpMOXKEHUS MPOTUBOBKIIOUEHNEM IIpu peakTuBHOM MomeHTe B OII ¢ JIIIT HB
A) Cxema Brutouenus; b) Mexannueckue xapakTepUCTHKH

[Ipoiiecc TOPMOKEHUS OCYIIECTBIIAECTCS CAEAYIOMIMM 00pa3oMm:

[Tocne mepekmtoueHus: NMOJAPHOCTH (PUCYHOK 2.19, ©) aBurarenb NepexoauT U3
TOYKH A (XapakTepucTrka 1) B Touky B MexaHWYeCKO# XapaKTepUCTHKH 2, TIPOXOISIIYIO
yepe3 TOUKYy -ap. HakioH Oyner 3aBUCETh OT BEJIMYMHOW COMPOTHUBIIEHHS TOPMO3HOIO
peocrara.

brnarogapst AelCTBHIO CYMMAapHOTO OTPHUIIATEIIBHOTO JUHAMHYECKOTO MOMEHTA
MPOUCXOJUT UHTEHCHUBHOE TOPMOKEHHE. TOK M MOMEHT JBHUrareisi MU3MEHSIOT 3HaK Ha
MPOTUBOIIOJIOKHBIN.

B Touke C (xapakTepucThka 2) MPOUCXOAUT OCTAaHOBKA JABUraTeNs, T.K. M YM,

PeakTuBHBIN CTATUYECKUHA MOMEHT MEHSET CBOW 3HAK M MPENATCTBYET BPALLCHUIO
JIBUTATENS B IPOTUBOIIOJI0KHOM HAPAaBJICHUHU.

Ecnu nepeBoAUTh ABUTATENh B PEXKUM MPOTHUBOBKIIOUECHUS MPU MEHBIIEM 3HAue-
HUU COTIPOTUBIICHUSI TOPMO3HOT'O PeOCcTaTa, TO ABUTaTeb U3 TOUuKU A miepeier B Touky D
HOBOM MEXaHWYECKOM XapaKTEPUCTUKH (C MEHBIITUM HAKJIOHOM K OCH abCITuCC).

B 3TOM Cilydyae TOpMO3HOH pexUM HE 3aKoHYMTCs B Touke E. (M (M, ) u nBura-

UH

TEJIb MOXKET MEPEUTH B PEKUM PEBEPCUPOBAHUS.
3aatUK nm. I1. I1. AnocoBa r. 371aT0yCT
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Jlst Toro, 9TOOBI UCKITIOUUTH PEBEPC M OCTAHOBHUTH JBUTATENb B TOUKE F, €ro ot-
KJTFOYAIOT OT CETH U MPUMEHSIIOT MEXaHUYECKOE TOPMOKEHHE.

Jns peanuzanuu 3toro pexkuma B D11 ¢ JAIIT [MocaB (pucynok 2.20, a) Tok B 00-
MOTKE BO30YKJIEHUS UMEET TOXKE HaIpaBJICHHE, YTO U B JIBUTATEIHLHOM PEXUME, a TOK
O0OMOTKH SIKOPSI MEHSIET HapaBJICHUE HA MPOTUBOIIOIOKHOE.

[Ipu 3TOM M3MEHsIETCS 3HaK MOMEHTA ABUTATENs. /{151 OorpaHu4eHus: TOKa B peKUME
TOPMOKEHUS B LIEb SIKOPS. BBOAUTCS JOTOJIHUTEIBHBIN PE3UCTOP.

b)
A) @
® 1 7 B
I

OB R s
E |~
ICEIIDL'

o
M.

Pucy. 2.20 — Pexxum TopMOKeHHE TPOTUBOBKIIOUeHHEM ITpu peakTuBHOM MoMeHTe B DI ¢ JIIIT ITocnB
A) Cxema Bxitouenust; b) Mexannueckue xapakTepUCTUKH

Jlo TopMmoskeHus aBUTaTeNh padoTan B Touke 4 xapakrepuctuku 1 (pucynok 2.20,
0), mpeo10JieBasi MOMEHT CONTPOTUBIICHUS M.,.

[Tocne n3MeHeHus: MOJISIPHOCTH HANpsDKEHHsST Ha OOMOTKE SIKOpsl M BBOJa J00aBOY-
HOTO COMpPOTUBIEHUSI R, ABUTATEIh MEPEXOaUT HA paboTy MO XapakTepucTHKe 2 (To4ka
B). Haunnaetcs mpouecc TOPMOXKEHUSI MPOTUBOBKIIOYEHUEM, KOTOPOMY COOTBETCTBYET
yuactok BC.

B Touke C (M, )M, ) TOPMOXKECHHE 3aKaHUMBAETCSA (CKOPOCTD JBUTaTeNs paBHA HY-

UH

JI10), U IBUTATEJIb OTKIIFOYAETCS OT CETH.

Ilpu nanuuuu aKmueHo20 cCMamu4ecKo20 MOMeHma B PEKUM ITPOTUBOBKIIIOYE-
HUS JBUTATEIh MOKHO BBECTH 0€3 M3MEHEHHS TOJSIPHOCTH HAMPSOKCHUS YIIPaBJICHUS Ha
sIKOpe.

Jlyist aTOTO ABUTATENh HEOOXOIUMO HATPY3UTh aKTUBHBIM MOMEHTOM, BEJIMYMHA KO-
TOpOTO OOJIBbIIIE MOMEHTA KOPOTKOTO 3amblkanus (M.,> M,;), IUIsl 3TOTO B IIeTTb OOMOTKH
SIKOPSI BBOJUTCSL J0OABOYHOE COMPOTHBIICHHE OOJNBINON BenuuuHbl. [log nmericTBueM mo-
TEHIUAJIBHBIX CUJI IPOUCXOJAUT TOPMOKEHHUE SIKOPS 10 OCTAHOBKH.
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O/1C npu 3TOM MEHSIET CBOM 3HAK Ha MPOTUBOIOJIOKHBIN, a TOK (MOMEHT) COXpaHsi-
€T MpeKHEee HallpaBJICHUE.

DTOT BapuaHT TOPMOXKEHHUA MoKa3aH Ha pucyHke 2.2 1.IIponecc TopmoxkeHus He 3a-
BUCHUT OT THIIA JIBUTATEJIS.

JIBuraTenb B HCXOIHOM pPEXHUME pabOTaeT B TOUKE A XapaKTepUCTUKHU 1, mpeoosie-
Basi MOMEHT CONIPOTUBIIEHUS M.

[Ipu BBeleHUM B 1IETTb OOMOTKH SIKOPS OOJIBIIOTO COMPOTUBIICHHUSI TOPMO3HOTO PEO-
crara oH nepexoaut B Touky B u C (xapakrepucruka 2).

[Ipu yBenuueHUH CONMPOTUBIIEHUS TOPMO3HOTO peocTaTa JABUTraTeNb MOKET HAayaTh

BpaliaThCs B JIPYryr0 CTOPOHY (mepexon u3 Touku A B Touku D, E u K. xapakrepuctuku
3).

b)

o A)

oo

-

Puc. 2.21 — MexaHnuueckue XapaKTEpUCTUKU IPU PEKUME TOPMOKEHHE IMPOTHUBOBKIOYEHHEM
IIpY aKTUBHOM MOMEHTE Harpy3Ku
A) 3I1 ¢ AIIT HB; b) 3I1 ¢ AIIT IlocaB

JlaHHBIN CITOCOO TOPMOKEHUS UCIIONIB3YETCSl B TPY30MOAbEMHBIX MAIllMHAX U MeXa-
HU3Max IPH CIIyCKE Ipy3a.
2.4.2.3 PeBepcupoBaHue ABUraTe/ieil NOCTOAHHOTO TOKA

Pesepcuposanue [IIIT ocymecTBiseTcss CMEHOM IMOJIIPHOCTH HAIIPSIKEHUS HA SIKOPE

WM OOMOTKE BO30YKJICHHUS.

st aToro TpeOyeTcss U3MEHUTh HAMPaBIEHWE MAarHUTHOTO MOTOKA JBUTATENs IO-
CTOSIHHOTO TOKa, T. €. IEPEKIIIOUYUTh OOMOTKY BO30YKJIEHUSI MU SIKOPb, IPH 3TOM B SIKOpE
OyZeT mpoTeKaTh TOK APYroro HarpaBICHHUS.

[Tpu mepexmoueHny U 1enu Bo30YKIEHUs, U SKOPsI HaIllpaBJICHUE BPAILLEHUS OCTa-
HETCS IPEKHUM.
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OOMoOTKa BO30YXKIEHHUSI JBUTATENsl MapajlIeIbHOTO BO30YXKICHHS UMEET 3HaA4H-
TEJIbHBIN 3arac YHEPrUu: MOCTOSIHHAS BPEMEHH OOMOTKU COCTABIISIET CEKYH/IbI JUIsl JBUTA-
Tenel OONBIINX MOUTHOCTEH. 3HAUUTENIbHO MEHBIIE MOCTOSHHASI BPEMEHU OOMOTKH SIKO-
psi. [ToaTOMy 17151 TOrO YTOOBI peBEPCUPOBAHUE MPOXOANIO BOZMOXKHO OBICTpEE, TPOU3BO-
JUTCS TIEPEKITIOUCHUE TKOPSL.

Tonpko Tam, rae He Tpebdyercs: ObICTPOACHCTBHSA, MOXHO BBINOJHITH PEBEPCUPOBa-
HUE MyTEM MEePEKIIOUEHUS IeTH BO30YKICHUS.

[Tpu peBepcupoBaHUM IBUTATENS SIKOPh CIIEpBa OTKIIIOUAETCS OT MCTOYHUKA TMUTa-
HUS U ABUTATE]Ib MEXaHUYECKU TOPMO3UTCS UM TIEPEKITIOYAETCS AJI1 TOPMOKEHUS.

[Toce okOHYaHUS TOPMOKEHHUS AKOPb MEPEKII0YAETCs, €CJIU OH HE ObLIT MEPEKITIo-
4EH B MPOLIECCE TOPMOKEHUS, U BBIIOJIHAETCS MMYCK MPH IPYTOM HAIIPABJICHUU BPALLECHUS.

Jns JIITT mamnoit MOIIHOCTU (IECATKU U COTHHU BaTT) UCIOJIB3YIOTCS CXEMBI, MPUBE-
AEHHBIE HAa PUCYHKE 2.22, TJIe B KaUeCTBE IMMYCKOBBIX amlllapaTOB MCIOJB3YIOTCSA pelie WU
BCIIOMOTATeNIbHbIE KOHTAKThl KOHTAaKTOPOB.

VY31b1 cxeM (pucyHOK 2.22, a u 0) ucnionb3yrores 1ist JJI1T HB.

B cxeme ucnomnb3ytorcs koHTakTophl K/ 1 K2, uMeroye o 0JHOMY 3aMbIKaloIeMy
U OJIHOMY pa3MBbIKaIOUIEMy KOHTakTy M ocyectsistonme myck /T B ycmoBHBIX
HaIpaBJIeHUsX «Bnepéoy n «Hazaoy. B 3ToM ciydae MOTYT HUCIIOIB30BaThCS pefie ¢ mepe-
KITIOYAIOITIMH KOHTAKTaMHU.

[Tpu octanoBke [IIT cxema (pucyHok 2.22, a) obecrednBaeT TUHAMHYECKOE TOP-
MO>KEHHE.

V3nb1 cxeMm ucnonb3yrores anst JIT 1B Bo30yxaenus ¢ onHoi (pucyHoK 2.22, B) U
IByMsi (pUCYHOK 2.22, T) 0OMOTKamMHu BO30YXKICHUS, B 3TOM CJIy4ae HCIOJL3YIOTCS JIBa
anmnapara, UMEIOIIMX 110 OJJHOMY 3aMbIKAIOILEMy KOHTAKTY.

kKt ki @ )
+ K1 K1

3 L K1 X1 K2 @ -
1M + K1 X2

= & o % M=

Ke K1 K2 % )

3_}2 LEM‘ 2 .5_0_%0_ i) ‘

Puc. 2.22 — Cxewmbl ans peanuzanuu pesepca T
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st pesepcupoBanust [AIIT cpenHeil u OOAbIION MOIIMHOCTH HMCHOJB3YIOTCS Y3JIbI
CXEM C PEBEPCOM TOKa B OOMOTKE SKOps (pUCYHOK 2.22, 1) © B 0OOMOTKE BO30YKJACHUS
(pucyHok 2.22, ¢). B 3TuX ciiydasx HUCIOIb3YIOTCS KOHTAKTOPHI C JIBYMsI 3aMbIKAIOIIIMMHU
KOHTaKTaMH, 00eCIIeurBarole TBOMHON pa3phiB 1ienu npu octanoske I1T.

KoManapl Ha BKJIIOYEHHE M OTKIIIOUEHHE PEBEPCHUBHBIX KOHTAKTOPOB MOTYT IO-
JaBaThCsl KHOMKaMH yripaBiieHus: SB u komanmokonTposuiepamu SM (pucynok 2.23).

B peBepcuBHBIX cXeMax HCIOJIb3YIOTCA MycKoBble KHOMKH SB2 u SB3, mopmaromiue
KOMaH/Ibl Ha MYCK JBUTATeNsl B YCIOBHBIX HampaBleHUSX «Bnepéoy» u «Hazao» wmu
«Beepx» u «BHuzy (kontakropamu KM3 unn KM4, pucynok 2.23, a).
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Puc. 2.23— V3nb1 cxeM ynpaBiieHHs! 17151 OCYIIECTBIEHUS peBepca

KHomku ynpaBieHus: IPUMEHSIOTCS IBYXIIEITHBIMH C 3aMBIKAIOIIMMHU U Pa3MbIKat0-
IIUMU KOHTaKTaMU, HEOOXOIMMBIMU JIJIsi OTKJIFOYEHUS! BKIIFOUEHHOTO JI0 peBepca KOHTaK-
TOpAa.

[Ipu ucnonp30BaHNM KOMaHAOKOHTpoiepa SM (pucyHok 2.23, 6) BKIIOYCHHE pe-
BEPCUBHBIX KOHTakTOpoB KMI u KM?2 obecrieunBaeTcst yctaHOBKOM SM B monoxenus 1
W 2.

KomaH1pl Ha BKJIIOUEHHE U OTKJIFOUEHHE KOHTAaKTOpoB KM3 u KM4 MoryT Takke 1o
JaBaThcs OT KOHEeUHBIX BhIKMouarened SQ1 u SQ2, obecneunBaronux ynpaBieHUE BO3-
BpPATHO-TIOCTYNATEIbHBIM JIBIDKCHHEM MEXaHW3Ma C KOHTPOJIEM IMOJIOKEHUsT (PUCYHOK

2.23, a).
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