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1. 3amanme Ha pacueTHO-TpadmiecKyio pabdbory.
1.1. 3Bamaua Ned. Bapuantsr 1 — 25.

JIBurare/ib MOCTOAHHOIO TOKA IapaJlIeIbHOIO BO30YK/I€HUA, HOMUHAJIBHOE
Halpsizkeane Koroporo Uy, pu HOMHHAJILHON HAarpyske moTpedJisger ToK I,
a IpHU XOJIOCTOM Xojie 1norpebsser Tok Iy Homunanbhnast gacrtora Bparie-
HUSI JBUTATEsIsI paBHA N, COIPOTUBJIEHNE OOMOTKU AKOPSI JBUTATE/IsT PABHO
R, conpoTuBjienue e 0OMOTKH BO30YKIeHUd JIBUTaTe/ s paBuo R;. Mar-
HUATHBIE 1 MEXaHUIECKHUE MMOTEPU MPUHATH MOCTOSTHHBIMU IIPH BCEX PEKUMaxX
paboThI JIBUTaTE I,
OrnpeneuTh:

® HOMWHAJbHYIO MOITHOCTD JIBUTATENA Py,

e HOMUHAJIBbHBIN Bpalmaomii MomeHT M,

® HOMUHAJbHBIN KOI(DMUIUEHT MTOJI€3HOTO JAEHCTBUS 1)y,

® IIyCKOBOIl TOK jBuraress I; 6e3 IycKOBOIO peocTaTa,

® COIPOTHUBJICHHE ITYCKOBOI'O peocTaTa mpu ycjaosuu I, = 2,51,

® IIyCKOBOIl MOMeHT M, U IyCKe JIBUTATETISI C PEOCTATOM.



Tabuma 1.

Ne Up | I Iy R, R, | ng
Bap. | B | A A Om | Om | 06/Mun
220 | 53 9,3 {0,212 | 33 1225
115 | 100 | 9,5 | 0,11 |50 1000
110 | 267 | 5 0,04 | 27,5 | 1100
220 | 16,5 | 1,78 | 1,16 | 75 1025
110 |78 0,7 (08 210 | 1240
220 1 19,8 12,0 [ 1,5 150 | 960
110 | 35 3,2 10,6 60 1400
220 | 32 2,8 10,94 | 120 | 1600
9 220 | 34 3,0 10,45 | 110 | 1100
10 110195 |09 |19 200 | 850
11 110 | 20 1,8 10,7 80 940
12 220 | 15 1,5 10,82 | 200 | 1350
13 110 1 8,2 | 0,8 |14 220 | 1450
14 1220205235074 |258 | 1025
15 220 | 40 42 10,32 | 190 | 1420
16 11010512 |12 |160 | 960
17 110 | 18,6 | 2,0 | 0,9 120 | 825
18 220 | 16 1,8 10,6 270 | 1600
19 220 | 32 3,5 10,62 | 200 | 1350
20 |110]28 |32 |055 |80 |875
21 110 | 25 2,6 10,58 |90 1110
22 220 | 60 6,8 |04 130 | 93,5
23 220 | 50 0,7 10,4 150 | 1340
24 220 | 102 [ 9,56 | 0,12 | 110 | 750
25 220 | 151 | 15 0,07 |75 1000
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1.2. 3Bagaua Ned4. Bapuautsr 26 — 50.

JlBuraresib MOCTOSTHHOTO TOKa MapasIIeIbHOTO BO30YIKI€HUs, HOMUHAJIHHOE
Halpsi2KeHrne KoToporo pasHo Uy, pa3BUBaeT HOMHUHAJIBHYIO MOIIHOCTD Py.
HomunasibHas dacToTa BpallleHUs JBUTraTe/s paBHA My, HOMUHAJbHBIH KO-
s durueHT 11oIe3H0ro0 JeficTBus paBeH 7). [loTepu MomHoCTH B 1Ie1n AKOpst
U B IeNN BO3OYXKIEHHUSI 3aJaHbl B IIPOIEHTAX OT MOTPEO/IsIeMOil MOIIIHOCTH
aBuraTesad Ppy,.



OrnpeneuTh:

TOK B Ileln OOMOTKYU BO30yKJeHus [y,

TOK B OOMOTKE SIKOpsi IIPU HOMUHAJIBHOI Harpyske gy,
HOMMHAJIbHBII Bpalmaommii MoMeHT M,

COTTPOTUBJIEHUE TTyCKOBOT'O peocTtaTa mpu ycaosuu I, = 2,51,

IIyCKOBOIT MOMeHT M), TP IyCKe JBUTATE]ISI C PEOCTATOM.

Tabaumna 2.

NQ UH PH AP;{ A-PB nH ,r]H
Bap. | B | kBr | % % 06 /muH | %

26 | 110 | 60 |52 |48 | 1225 |86,
27 22010 |50 |48 |1000 |86,
28 22040 [62 |42 |1100 |822
29 [220]66 |62 |41 |1025 |855
30 22044 [65 |48 | 1240 | 845
31 [220]25 [58 |48 |960 85,0
32 122010053 |44 |1400 |83,0
33 11077 |50 |42 |1600 |853
34 11080 |54 |45 |1100 |858
35 [110]92 |53 |41 |850 86,5
36 [110(86 |62 |50 |940 85,5
37 11035 |63 |52 |1350 | 845
38 | 110 |45 |57 |46 |1450 |85,0
39 22015 |50 |40 |1025 |845
40 [220]10 |52 |42 |1420 |855
41 [220]58 [6,0 |50 |960 84,0
42 22019 |48 |45 |825 86,5
43 122029 |50 |43 |1600 | 86,0
44 220|465 |54 |48 | 1350 |822

45 122014 |40 |46 |87 84,0
46 12201205 |51 |42 [1110 |855
A7 | 220|335|55 |40 |935 84,5
48 22085 |40 |41 |1340 |855
49 220|135 |48 |42 | 750 85,0

20 110 | 60 | 5,0 | 4,0 | 1000 84,5
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2. HeO6XO,Z[I/IMbIe cBeJcHMrsd O MalrdHuTHBIX fBJICHUMAX.

K Mal'HUTHBIM ABJICHUAM OTHOCATCA TaKHE ABJICHUA, KOTOPbIE CBA3aHbI C B3a-
UMOJICHCTBUEM U JIBUKCHUEM TOKOB. YCTAHOBJICHO, YTO TOKH B3aUMOJIEHCTBY-
0T MexKIy coboii. ITpocreiimum nmpuMepoM B3auMOJIEHCTBUSA TOKOB CJIyKUT
onbIT Amiepa.

2.1. OmnbiT AMuepa.

Paccmorpum napasuienbabie poBoauuku JymHoil [ (Puc.1.), mycrs paccros-
HHUE MeXK/ly IPOBOJHUKAMU PABHO T U 110 IPOBOJIHUKAM TEKYT TOKH COOTBET-
CTBEHHO i; U ip. ! COIJIacHO SKCIIEPHMEHTY TaKHe MPOBOIHUKHI IMPUTATHBA-
I0TCs IPYT K JIPYTY, IPUYeM CUJIa MPUTKEHUS OIpeieiseTcs (hopMyIoit

 2.mer

F (-1.1)
3JIECh [ TIOCTOSHHBIN KOI(DDUIMEHT, HA3BIBAEMBIH MA2HUMMHAA NPOHULGE-
MOCMb CPeNibl, B KOTOPOI HAXOISTCs IPOBOMHUKN C TOKOM. lIpuBemeHHas
dopmyna HasbiBaeTCs 3arxoHom Amnepa TSI TApPAJIeIbHBIX TPOBOIHUKOB,
a CUJIa B3aMMOJIEHCTBHUS MeXKIy MPOBOJHUKAMI HA3BIBAETCS cu.A0l Amnepa.
Bce marepuasibl, 3a HCKIIOUEHUEM (PeppomaHummvir 001aal0T MarHuTHON
IIPOHUIIAEMOCTHIO

H
-7
A2
KOTOpasd Ha3bIBa€TCA Ma2HUMMHOU NPOHUYAEMOCTNDBIO 6AKYYMA. Hapmyqnme
(beppOI\laI‘HI/ITHbIe MaTepuaJibl UMEIOT MalrHUTHYIO IIPOHUIIaeMOCTD

A g - 100

VMeHHO TI09TOMY JIJIst YBeJIMYeHUsT CIJIbl AMIIepa Bce IMPOBOJHUKH C TOKOM
B 9JIGKTPUYECKUX MAaIllMHAX OKPY2KaloTcsd (eppoMarHuTHoi cpejoit. Kon-
CTPYKTHUBHBIE 3JIEMEHTBI, BBIITOJHEHHBIE U3 (DEPPOMATHUTHOIO MaTepuaJa u
HCIIOJIb3yeMble JIJIsi YKa3aHHON IEIN, HA3BIBAIOTCS MaA2HUMONPOGOJOM.

'TIpoBOIHIK ¢ TOKOM yIOGHO PAaCcCMATPHBATEL KAK BEKTOD, BEJIMUMHA KOTOPOLO PaBHA
JJIUHEe TTPOBOIHUKA, a HAIpaBJIEHUEe COBIIAJAeT ¢ HampaBieHneM Toka. Ha puc.l. ncrmomsb-
30BaHa CHMBOJIMKA, KOTOPasi Oy/IeT IPUMEHSTHCS B JAJIbHEIIIeM: BEKTOD, IIePIIEH/INKY-
JIIDHBIN IJIOCKOCTH JINCTA M HAIIPABJIEHHBIH K HaOJIIOaTes 0, 0003HAYAETCH KPYXKKOM C
Toukoit. Ha puc.2. mcrosb3oBaHa CUMBOJIMKA, KOTOpas OYIeT MPUMEHATHCI B JTaJIbHEH-
eM: BEKTOP, MEPIEHIUKY/ISTPHBIN [LJIOCKOCTH JINCTA U HAIPABJIEHHBIH 0T HaOJIIOATe s,
0003HaYAETCH KPY?XKKOM C KDECTUKOM.
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Puc. -1.1: Oubir AMmuepa ¢ of-
HOHAIIPABJIEHHBIMI TOKAMH.
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Puc. -1.2: Oubrr AMmmepa ¢ pas-
HOHAIIPABJIEHHBIMI TOKAMI.

Ecyin B mpeipiIyineM ombiTe OJMH U3 TOKOB (HAIPUMED, TOK i3) HAIPa-
BUTH B IIPOTHUBOIIOJIOKHY0 cTOpony (Puc.2.), To B 3TOM cityuae IpoBOJHUKN
OTTAJIKUBAIOTCS IPYT OT JIPyTa, MPUYeM BeJIUYNHA CUJIbl OTTAJTKABAHUS II0-
npexkHeMy ornpejesisiercst popmydioit (-1.1).

OmbpIT MOKa3bIBaeT, 9TO B CJydae, KOLJIA
/ /i IIPOBOJIHUKHU C TOKAMU TEPIIEHIUKYIISIPHBI JIPYT
A A F=() APyrY (Puc.3.), mpoBOSHUKN He B3amMOJEii-
© cTByIOT. lHade roBops, cujia B3aMMOJIeHCTBUA
MeXKJIy TPOBOTHUKAMH B 9TOM CJIydae paBHA
HYJTIO.
/o / Jlnst Toro, 94ToOBI MOHATH O KAKHUX II0 Be-
JITYUHE CUJIaX UJAET pedb, BBIYUCIUM CHUJy OT-
TaJKUBAHUSA MEXKJIy YydacTKaMu TpoJLieiidyc-
HBIX TIPOBOJIOB JIMHOMN [ = 1M, HAXOIAIIMXCS
Puc. -1.3: Oubrr AMmmepa ¢ Jpyr oT Jpyra Ha paccrogHun r = (,5M, u 110
HEePIEHINKYISIPHBIMEA TOKa- KOTOPBIM TEKYT TOKH i1 = ig = 10A.
MH.
4-7-107"H/A% - 10A - 10A - 1m
2-m-0,5Mm

F— =4-107°H.

C raxkoit cuyoit Mmacca 4-10~°r npurarusaerca ¢ 3emie. Mnaue rosops, cu-
Jla HIYTOXKHO MaJia Mo BejauduHe. Ecam Tposuieitbycnble TpoBo/ia OKPYKHUTD
deppoMaruuTHOI cpeoil ¢ MaKCUMAaJILHONM MarHUTHON ITPOHUIIAEMOCTHIO, TO
cuna Ammepa yBesmantcs 10 40H, 910 95KBUBaJEHTHO CUJIE MPUTSKEHUT K
3emyie Macchl 4K, 9TO BIIOJIHE OIILY TUMO.



2.2. MarautHoe noJie. BeKTop MarHuTHOU WHIYKIAN.

Onupasicb Ha yKa3aHHBIE OMBITHI MOXKHO CKA3aTh, YTO ITPOBOTHUKH C TOKa-
MU B3aMMOJIEHCTBYIOT HA PACCTOAHUU JPYT OT JAPyra. DTOT (DAKT sABJIAETCA
HEOOBITHBIM, TaK KaK B OOJIBIIIMHCTBE CJIy4YaeB, ¢ KOTOPBIMU HMEIOT JeJI0
Ha IIPaKTUKE, B3aUMOJICHCTBHAE TeJI COIIPOBOXK/IACTCA UX HEIIOCPEJICTBEHHBIM
KOHTAKTOM JIpyT ¢ apyrom. [[jist omucanus 3Toro ¢phakTa BBOJAUTCS ITOHSTHE
Maz2HumHoe nose. MaraHuTHOe T0JIe - 3TO IMPOCTPAHCTBO WM €r0 9acTh, B
KazKJ0/ TOYKE KOTOPOI'O Ha TOK, BHECEHHBIA B 3Ty TOYKY, JEUCTBYET CUJIA.
[IpencraBum cebe, YTO B TIEPBOM OIIBITE ITPOBOJIHUK C TOKOM i9 BHOCUTCS B
IIPOCTPAHCTBO, OKPY2Kalolee MPOBOJHUK C TOKOM %7. laK KaK Ha IPOBOJI-
HUK C TOKOM iy JieficTByeT cujia Amiepa, To, Cjae10BaTe/IbHO, IIPOCTPAHCTBO,
OKPYZKalolliee IMPOBOJTHUK C TOKOM %1, IIPEJICTaBJIsAeT cOOOI MarHUTHOE TOJIE.
Hemounurom 3TOro MarHuTHOTO TOJIst ABJIAETCA POBOJIHUK C TOKOM 171.
KonmyecTBeHHO MarHmTHOE TOJIE XapaKTepU3yeTcs BEKTOPOM, KOTOPBIA
HA3BIBAETCSH 6€KMOP Ma2HUMHoU uhdykuuy n odbosnadaercd B. 9Tor BekTOp
BBOJUTCA B KazKJOW TOYKE MArHATHOI'O IIOJIS M OIPEJICIAEeTCs TeM YCJIOBU-
eM, 4TO BeKTOp cmibl F| jeficTBytomeit Ha MpoOBOJIHUK JIUHOM [ ¢ TOKOM 1,
BHOCHUMBIil B TOYKY MAarHUTHOT'O TOJIA C BEKTOPOM MATHUTHON MHyKInu B,

paBeH>

F=i-]l,B]. (-1.2)

3nech 1 970 BeKTOp, BeMYMHA KOTOPOTO PaBHA JIJINHE MPOBOJHUKA, & Ha-
IIpaBJICHUE COBI/IaeT ¢ HAIIpaBJIeHNEM TOKa . KBajpaTHble CKOOKN O3HAYa-
10T 6ekmoproe niponssejierre BekTopos 1 u B. Takum oOpa3oM, BEKTOD CHJIBI
F 310 BekTOp, BeTm4ImHA KOTOPOT'O PaBHA

F=i-1-B-sina, (-1.3)

rae o 3To yroy Mex 1y Bektopamu 1 u B. Hamnpasiienne BekTopa cuibl onpe-
JiesisieTcst IpaBuioM Ae6otl pyku. CHOopMyIHpyeM 9TO MPaBUJIO: €CJIH BEKTOP
MarsuTHOW MHAYKIUA B BXOAUT B JIaJOHb JIEBOH PYKH, a YeThbIpe IMajblia
HAIIPaBJIEHbI 110 BeKTOpYy 1, To BekTOp cuibl F HampaB/ieH 110 OTOTHYTOMY
6osbiomy nasbity. CoorHomienue (-1.2) HasbBaeTcst 3akonom Amnepa, Cuia
F masbiBaercs cunoti Amnepa.

Bakon AmMIiepa MMo3BOJII€T ONPEJIe/INTh BEKTOP MArHUTHON MHIYyKIH B.
HeiicrBuresnpro, u3 (-1.3) omnpejessiercs BeJudnHa BEKTOPA MATHUTHOI WH-

2Kax TIpHHATO, BEKTOPHI 0003HAMAIOTCS KUPHLIME OYKBAME, a BeJMYIHHLI BEKTOPOB
IIPOIMCHBIMU.



JIYKITAN

B = L , (-1.4)

1-1-sina

a HallpaBJIEHHe BEeKTOPa MArHUTHOW WHIYKITUU OIIPeIesIsIeTCsl ITPABUIOM Jie-
BOIl PYKHU B CJeIYyIOEH MOANMUKAIIMI: €CJIM BEKTOP 1 IPOBOIHIKA ¢ TOKOM,
BHOCHMOI'O B MArHHUTHOE I10JI€, HAIIPABUTH 10 YeThIpeM IAJbIIAM JIEBO Py-
KU, & BEKTOP CHJIBI, JefCTBYIOIEl Ha MPOBOJHUK CO CTOPOHBI MAarHUTHOTO
I10JIs, HAIIPABUTDH 110 OTOTHYTOMY OOJIBIIIOMY MHAJIBILY, TO BEKTOP MarHUTHOI
WHJIyKIIUH BXOJUT B Jiaji0Hb. V13 coornorenust (-1.4) ciemyer, 9aro equnureit

U3MepeHnudg MaAIHATHO NHAYKIOUN ABJIAETCA

ko H
-] A-wm

[B] = T,

DTa eJIMHATIA UMeeT CIlelaIbHOe HA3BaHUe mecaa U obosHadaeTcs 1.
[Tosesno paccMoTperhb JiBa YaCTHBIX CiIydas 3akoHa Ammepa. Ilepsbrii

clydail, Korja yroy Mexky sBekropamu 1 u B pasen 7/2. Dror ciyuaii, Kak

[IPABUJIO, UCIIOJIB3YeTCsl B JIeKTpudeckux MarmuHax. [Ipu srom cuna Amrmepa

MaKCHMaJIbHa U paBHA

F=i-l-B, (-1.5)

Bropoit cayuait, korna yros mexkry Bekropamu 1 u B pasen 0 wiu 7. [Ipu
5TOM cujia AMIiepa paBHA HYJTIO.

2.3. MarxauTtHoe noJjie JIMHETHOrO MPOBO/ITHUKA C TOKOM.

PI/IC. _1.4: BeKTOp B JIMHENHO- PI/IC. —1.5: MaFHI/ITHOG I10J1€ JIN-
'O TIPOBOJIHUKA C TOKOM. HEUHOr'o IIPOBOAHUKA C TOKOM.



PaccmorpuM mpocTpancTBO, OKpY2Kaloliee JTMHEWHBIH TPOBOIHUK JJTMHOM
[ ¢ Tokom iy. Ilomectum B TOouky "a'", HaxojdIIyIOCS HA PACCTOSHUU T° OT
YKa3aHHOTO MPOBOJIHUKA, MapaJLIeTbHO €My JIPYToil TPOBOJHUK JIIMHON [ C
TOKOM {9, IIPUYEM HAIIPABUM TOK 75 B Ty K€ CTOPOHY, 9TO U TOK 4. 1O-
rjla B COOTBETCTBHUM C ONBITOM AMIlepa Ha BHECEHHBIN MTPOBOJIHUK JEHCTBY-
er cwia npursaxkenusd F. B cooTBeTcTBUM ¢ TpaBMIOM JIEBON PYKU BEKTOP
MarauTHoOW nnaykiun B nanpasien neprenauky/isipao sekropam F u 1 rak
KaK MokazaHo Ha puc.4. Beqmunna BeKTOpa MarHUTHONH WH/IYKIIUA B TOYKE
"a"onpesensercs Ha ocHOBaHuu coorHormenuit (-1.4) st o = 7/2 u (-1.1) n
paBHa

B— F !

= . (-1.6
n-l 2-m-r )

Orcrosia ciieyer, 9T0 BeKTOPhI MATHUTHON WHIYKITUU B TOYKAX OKPYZK-
HOCTH PaJiiyca T OJWHAKOBBI 110 BejumdnHe. Kpome Toro, n3 mpapuja JieBoit
PYKH CJIJIyeT, 9TO 9TU BEKTOPBI KACAIOTCs YKA3aHHON OKpYKHOCTH (pHC.5.).

I/ITaK, MBI yCTaHOBI/I.HI/I BeKTOp MAaTrHUTHOM WMHJAYKIW JIJIA HpOI/I3BOJ’[bHOI>'I
TOYKHN MaIl'HHUTHOI'O HOJIEI7 Opr}KaIOH_[eFO JINHENHBIN HpOBO,ZLHI/IK C TOKOM.
[IpoBepuM He MPOTUBOPEYUT JIM TAKOE IIPEJICTABJICHUE O MArHUTHOM II0JIE

Puc. -1.7: Maruurnoe 1oJe Jjiu-
HEHHOI0 MPOBOJIHUKA C TOKOM.

Puc. -1.6: Marautnoe moJie Jia-
HENHOIrO IIPOBOJIHUKS C TOKOM.

apyruMm onbitam Awmiepa. [l sToro cHadasa momectuM B Touky "a', Ha-
XOJISIILYIOCS Ha PACCTOAHUY T OT YKa3aHHOIO IIPOBOIHUKA, TAPAJLIETHLHO eMy
JIPYTO# IIPOBOJHUK JJIMHON [ ¢ TOKOM 4o, IPUYEM HAIPABUM TOK iy B CTO-
POHY, IPOTUBOIOJIOKHYIO TOKY 41 (puc.6). Torga B cooTBeTCTBHE ¢ 3aKOHOM
Awmmnepa (-1.5) u (-1.6) cmia Amiiepa COXpaHUT CBOIO BEJIMUUHY
F:ig-l-B:ig-l-Q’u%Zl,

-7"'./’"
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HO B COOTBETCTBUU C IIPABUIOM JIEBOI PYKHU M3MEHUT CBOE HAITPABJICHUE,
YTO COOTBETCTBYET OTTAJIKMBAHUIO TPOBOJHUKOB JIPYT OT Apyra. Takum obpa-
30M, YCTAHOBJIEHHOE OINMCAHUEe MATHUTHOTO IOJIS MTOJTHOCTHIO COOTBETCTBYET
pesyabTaTaM 3TOTO OIbITa AMIepa.

Teneps obparnMcest K TperbeMy ombITy Ammepa. [lomectum B Touky "a' |
HAXOJISIIYIOCS Ha PACCTOAHMM I OT yKA3aHHOT'O IIPOBOIHUKA, IEPIIEHINKY-
JIIPHO €My JIPyTOii MPOBOJHUK JINHO# | ¢ TOKOM iy (puc.7.). U Bbraucimm
CHUJTY, JIEWCTBYIOIIYIO Ha BHOCUMBIN ITPOBOJIHUK CO CTOPOHBI MArHUTHOTO T10-
ns. B srom ciygae yron mex iy BekTopamu 1 m B pasen 0. IIpu sTtom cmra
Awmrrepa paBHa HYJTIO, 9TO TAKKe COOTBETCTBYET SKCIIEPUMEHTY. Takum obpa-
30M, OIHCAHNE MArHUTHOI'O I0JIS C IIOMOIIBIO BEKTOPA MArHUTHON MHIyKITUT
U 3aKOoHa AMIlepa MO3BOJISIeT MOJIYIUTh PE3yJIbTAThI, COOTBETCTBYIOIIIE IKC-
[IEPUMEHTY.

2.4. CwuJjoBble JIUHUU.

MarauTHoe 1oJjie TeOMETPUYIECKN YA00HO U300pazkaTh ¢ MOMOIIBIO CUAOGHLL
Aunut. IpuBesieM cBoficTBa CUIOBBIX JIUHUA.

e BekTop MarHuTHOM MHIYKIIMM KAcAeTCs CUJIOBOM JIMHUKM B KaKJIOH ee
TOYKE.

o CujioBblC JIMHAN 3aMKHYTBI.
o CujioBble JIMHAU HE IepeceKkaroTCcd.

o CujioBble JIMHUM OXBATHLIBAIOT IIPOBOJHUKHN C TOKaMU. ,prr‘I/IMI/I CJIOBa-~
MM, IPOBOJHUKU C TOKaMM II€peCceKaloT IIOIa/Jdb, OI'PAaHUYICHHYIO CHU-
JIOBBIMM JIMHUAMMH.

e CusioBble JIMHUY UMEIOT HaIlpaBJIEHHEM, COBIIAIAIOIIEE ¢ HAllpABIEHIEM
KaCaTeJbHOIO BEKTOpa MAarHUTHON WHTYKITWH.

e HampapiieHue cUJIOBBIX JIMHUII U HallpaBJ€HUE TOKA, KOTOPBIA 3TU JIH-
HUU OXBATBIBAIOT, TIOIUHSIOTCS NPABUAY NPAB020 UHMA. ITO IMPABUIIO
dopMyIupyeTcs CaeyIoNUM 00pa3oM: eC/Id IIPaBbIii BUHT BPAIATH 110
HaIlpaBJIEHUIO CHUJIOBOI JIMHUM, TO JBHWKEHWE OCH BWHTA YKarKeT Ha-
IIpaBJIeHre TOKA, KOTOPBIN 9TU JIMHAU OXBATHIBAIOT.
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2.5. CujoBble JJMHUU JUHEHOTO MPOBOJHUKA C TOKOM.

Puc. -1.8: Cuiosble nunuun
JINHEHOTO  IPOBOJHUKA C
TOKOM.

B paznene 2.3 66110 1MOKa3aHO, YTO BEKTOP Mar-
HUTHON WHIYKITNN KacaeTcs OKPYKHOCTH pa-
JInyca I' C IEHTPOM Ha ITPOBOJHUKE C TOKOM.
Orcrozia caeayer, YTO CUJIOBBIMU JIMHUSIMU JIU-
HEHHOTO MPOBOJIHUKA C TOKOM SIBJISTFOTCS KOH-
HEeHTpUIecKne OKpyxKHocTH (puc.8). Dru -
HIU 3aMKHYTBI U HE TIepeceKarTcst. depes mio-
1a/1b Kpyra, KOTOPbII OrpaHuveH CUJIOBOH Jiu-
HUeil, TPOXO/UT MTPOBOJIHUK ¢ TOKOM. Hampas-
JIEHUE 9TOr0 TOKa U HAIPABJEHUE CUJIOBOI JIU-
HUU TIOTMUHSIIOTCS TIPABUIIY IPABOTO BUHTA. B
II€JIOM CHUJIOBBIE JIMHUU JIEYKAT Ha, ITUIHHIPUIe-
CKUX MTOBEPXHOCTSIX.

2.6. CuJjioBble JIUHUM BUTKA C TOKOM.

Puc. -1.9: CwiosBble nuHun
BUTKA C TOKOM.

Butok 3TO NpPOBOJIHUK, YIOXKEHHBIN 110 TepH-
MeTpy HEKOTOpO# IuIonaim. Begmduna 3Toii
wIoma I S siBjsieTcs mapamMerpom Butka. Cu-
JIOBBIE JIMTHUU BOJIN3W BUTKA HUYEM HE OTJINYa-
I0TCA OT CHUJIOBBIX JIMHUN JIMHEHAHOI'O IPOBOJ-
HUK& C TOKOM, TO €CTh 3TO OKPY2KHOCTH C I€H-
TpoM Ha BuUTKe. [[o Mepe yjajieHus oT BUTKa
CUJIOBBIE JIMHUU IIPEJICTABJIAIOT OKPY2KHOCTH,
[EHTP KOTOPBIX yJaJjsiercss oT BuTka (puc.9).
B 1niesiom custoBble JTMHUN JIEXKAT Ha TOPOU,IaJIb-
HBIX IIOBEPXHOCTHAX.

2.7. CunoBble TMHUU KATyHIIKA C TOKOM.

Karyrika obpazoBana rocjie1oBaTeIbHBIM COeIMHEHIEM BUTKOB, IEHTPHI I1I0-
ma/ieil KOTOPbIX HaXOAdTCd Ha OJIHON JuHuM — ocu KaTymku. [lapamerpamvu

KaTyHIKH1 ABJIAIOTCA BEJIMYIHUHa IIJIOIIA /AN BUTKa S W 49HUCJIO0 BUTKOB KaTyIIKA

w.

CuioBble JIMHUM MarHUTHOIO ITIOJIA KaTyIoIK1u C TOKOM IIOCTPOUM, HCXO-
A4 N3 CUJIOBBIX JVUHUI MarHUTHOI'O I10J1d BUTKA 1 HPpUHIHUIIa CYIIEPIIO3UIINHN,
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KOTOprfI COCTOUT B TOM, 9TO MaIrHUTHOE 110JI€ HECKOJIbKHX ITPOBO/HUKOB C TO-

KOM MOXKHO PacCMaTpPUBATh KaK BEKTOPHYIO CYMMY MArHUTHBIX ITOJICH KazK-
JOT0 M3 TPOBOJHUKOB B OTJICJIBHOCTH.

Puc. -1.11: Pesynbrupyioriee

Puc. -1.10: Maruurable 1ojda

JABYX BUTKOB C TOKOM.

x (>)

Puc. -1.12: Cunossle uann
KATYIIKKA C TOKOM.

MarouTHOeE II0JI€ JIBYX BHUTKOB
C TOKOM.

Ha puc.10. moka3aHbl CUJIOBBIE JTUHUN JIBYX
PSILIIOM JIEKAIUX BUTKOB B KaTYIIIKe ¢ TOKOM. B
obstactstx "a'"'MarnuTHBIC TIOJISI BUTKOB OJ[MHA-
KOBBI 110 BeJITYNHE U IIPOTUBOIIOJIOXKHBI 110 Ha-
npapyieanio. [ToaToMmy B yKazaHHBIX 00JIACTAX
MarauTHoe tojie orcyrersyer (puc.11). Orcro-
Jla CJeJyeT, U9TO CHUJIOBBIE JIMHUU MarHUTHOIO
[TOJIsI KATYIIKN ¢ TOKOM HMEIOT BHUJI, ITOKA3aH-
HbII Ha puc.12.

2.8. CuaoBag TpyOKa.

[ToMuMO CHJIOBBIX JIMHUIT MAarHUTHOE I0JIE Te0-
METPUYECKH M300parkKaeTcss ¢ IMOMOIIBIO CUA0-
eoti mpybru. CumoBasg TpyOKa 5TO 0ObeMHAs
durypa, 60KoBas MOBEPXHOCTH KOTOPOil oOpa-

30BaHa CUJIOBBIME JIMHUSIMU, & TOPIEBBIE MOBEPXHOCTU ITE€PIIEHINKY/ISTPHDI
cuoBbIM JimHusIM. Ha puc.13 nokasasbl CHIOBbIE JIMHUH JTHHEHHOTO TTPOBO/I-
HUKa ¢ TOKOM. ZKWpHBIMU JIMHUSIMU BbIJI€JICHa 9aCTh MArHUTHOTO TIOJIS U
HapucoBaHa otrxaesnbHO. [loBepxnoctu aehce, abfg, bfgd, cdgh anstorcsa 60-
KOBBIME TOBEPXHOCTSAME CHJIOBOI TPpyOKu. OHM 0Opa30BaHbI CUIOBBIMU JIU-
uusimu. [loBepxuoctn abde, e f gh SBISTIOTCST TOPIIEBBIMU.
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OHu nepreHMKyISIPHbI CUTIOBBIM JITHISIM.
ToprieBasi TOBEpXHOCTH, U3 KOTOPOil CHUJIOBBIE
JIMHUYU BXOJIAT B CUJIOBYIO TPYOKY, HA3bIBAET-
¢ ceseprwiti noatoc u 0bozHadaeTcs OykBoii V.
B mammem npumepe 9To TOpIieBast MOBEPXHOCTD
abdc. TopiieBasi TOBEPXHOCTH, B KOTOPYIO CUJIO-
BbIe JITHUU BXOJIAT W3 CUJIOBOU TPYOKM, HA3bI-
BaeTCs 1024CHVIT NoAt0C 1 0003HATaETCS OYKBOI
S. B mameMm npumepe 3TO TOpIEBas MOBEPX-

HOCTD e fgh.

Puc. -1.13: CuioBas Tpy0-

o 2.9.

MaruaurHsiii noTok. dBiieHue 3j1ek-

TpOMaFHHTHOﬁ MHAYKIINU.

,Z[.HH OIIMCaHH ABJICHUA SJIeKTPOMaFHHTHOﬁ NHAYKIWUA MalrHUTHOE I10J1€ y,Z[O6—
HO XapaKTepu30BaThb BEJIMYUHON, HA3BIBACMON MA2HUMHbLM NOTMOKOM.

MarnuTtHBIT TTOTOK 0003HadaeTcs Oyksoit ¢. B
HanboJIee IPOCTOM U Hambojee BayKHOM JIJIsi IIPaK-
TUKHU CJIydae MarHUTHBIN ITOTOK OIPEJIe/IsAeTCs Cie-
nytoruM obpaszom. [lycrs B MarauTHoM 10J1€ 3a/1aHa
ILJIOMIATh S U KayKJ0# TOYKE ILIONIA U COOTBETCTBY-
eT BEeKTOp MarHuTHOH mHayknuu B, mpudem sToT
BEKTOP IepIIeHIUKY/IApeH Tuotaau. Toraa MarauT-
HBII TTOTOK OIPEJIE/IAeTCA KaK IMPOU3BeIeHIe

d=DB-85.

Ecnu BBecTn BekTOp ILIOMA M S, TO B 00OIIEM CJIy-
Jae MArHUTHBIH TOTOK OIIPEJIE/IseTC KAK CKaJIsiPHOE
npousBejieHre BeKTopoB B u S

® = (B,S).

fBeHne 371€KTPOMArHUTHON MHIYKIIMH COCTO-
UT B TOM, YTO IIPU JIBUKEHUU IIPOBOJHUKA B HEIO-
JIBH?KHOM MATHUTHOM TI0JI€ B IIPOBOJIHUKE BOSHUKAET
(MHLYIUPYeTCsT, HABOJUTCS ) SJIEKTPOIBIZKYIIAsT CH-
na (91C) (puc.14). B coorBercTBunm ¢ 3akoHoM Da-

paJiest uHynmpyeMas B npoojauke JJ1C paBra
dd
dt’

e=—
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riae ¢ — MarHUTHBINA [TOTOK, IIPOXOJISIIUI Yepes IJIoNMa b, KOTOPYIO Iepece-
KaeT IPOBOJIHUK, JIBUXKYIIUACSA B HEIIOJABUKHOM MarauTHoM moje. Ilycrs B —
BEJINYKMHA, BEKTOPa MATHUTHON WHIYKIIMA HEIIOJIBUKHOIO MarHUTHOI'O II0JIs,
[ — JyIMHA TPOBOIHUKA, a I — IIepeMeIleHre IPOBOJIHNKA, TOI/a MArHUTHBIHA
IIOTOK

d=B-1 x.

[Toncraisst 910 cootHomenue B (-1.7), momyamm

dd dx
e = —% = —BZE = —BZU7 (—18)

e U — CKOPOCTb ABH2KEHUA ITPOBOJIHUKA.

3. Heobxoaumble cBeleHUsI O ABUTraTeJie IIOCTOSHHOI'O TO-
Ka.

Pabora mgBuraTesist moCTOSHHOINO TOKa OCHOBaHa Ha siBjeHun Amiepa. B co-
OTBETCTBUU C TUM siBJIEHHEM Ha IIPOBOIHUK C TOKOM, HAXOIAIINNCT B Mar-
HUTHOM T0JIe, JeiicrByer custa (puc.15). Eciu B — Besimunba BeKTOpa Mar-
HUTHON MHJIYKIIUU HEIOIBMKHOI'O MArHUTHOI'O 110JId, | — JJINHA IIPOBOIHIKA,
a ¢ — BeJIMYMHA TOKa B MPOBOJHUKA, TO CHUJA, JEHCTBYIOMAs Ha ITPOBOIHUK,
ompe/esieTcs BoipazkenueM (-1.5).

[TocTaBuM 3a/1a1y: UCIIOJIB30BaB BBINIEYKa3aHHOE siBJIeHe AMIlepa, CKOH-
CTPYUPOBATH JABUTATEb TOCTOSTHHOIO TOKA.

3.1. Ilpocreitnmmii JBUTaTE b MOCTOSTHHOTO TOKA.

PaccmorpuMm cHavasia yeTpoiicTBo, mokazanHoe Ha puc.16. B HemogsukHOM
MOCTOSTHHOM MAarHUTHOM TIOJIe HAXOMUTCs BUTOK (1) ¢ BO3MOXKHOCTBIO Bpa-
mernss BOKpyr ocu "00". Burox umeer muay [ u mumpuny D. Burtok mos-
COEJIMHEH K HEIMOJIBUKHOMY MCTOYHUKY TTOCTOSHHOTO TOKA YE€PE3 UemouHo-
KOADUEBOT Y3en. METOIHO-KOJIBIIEBO y3€JI yCTPOeH ciierytomuM obpaszom. Ha
POTOpE COOCHO BUTKY YCTAHOBJICHBI J[Ba KOJIbIA (2), BBIIOJHEHHBIC U3 DJICK-
TPOIPOBO/IsIIero Marepuasia. Koner Butka "a" sjeKTputdeckn CoequHeH ¢
OJTHUM KOJIBIIOM, &

KoHell BuTKa "b" ayleKTpudeckn coeInHeH ¢ ApyTruM KoJibiioM. K BHemHei
HOBEPXHOCTHU KOJIET] TIPUMbIKAIOT HEMOJIBUXKHBIE KOHTAKTHI (3), Ha3bIBaeMble
wemxamu. MexK Tty HEermoJIBUKHBIMUA IIETKAME U BPAIIAIOIIUMUCST KOJIbIIAME
UMEeT MECTO CKOJIb3AIIUN SJIeKTPUIeCKUil KOHTAKT. HemoaBuKHble MeTKn
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Puc. -1.15: {Bnenne Ammepa. Puc. -1.16: Ilosicrenne x 1po-
CTefIeMy JBUTATEJII0 II0CTO-

AHHOI'O TOKa.

COEJIMHEHBI C KJIeMMaMK HEIIOABUKHOTO UCTOYHMKA IIOCTOSHHOI'O TOKa. B pe-
3yJIbTaTe YKa3aHHBbIX COG,HI/IHQHI/HU/I II0], ,Z[eIU/ICTBI/IeM HallpA2KCHUA HNCTOYIHUKA
[0 BUTKY TedeT TOK ¢. Ha cTopoHy BUTKa, HAXOIALYIOCH IO/, 1ojiocoM N B
cooTBeTCTBHN ¢ 3aKOHOM Ammepa (-1.2), feiicTByer cuita, HaNpaBIeHHAsT KAk
[IOKA3aHO Ha pucyHKe. Ha MpoTHBOIIOIOKHYIO CTOPOHY BUTKA, HAXOISIIYIOCS
1101 TIOJIFOCOM .S, JeiicTByeT cuiia Amilepa. HallpaBIeHHasl B IPOTUBOIIO/IONK-
nyio cropony. Takmm obpa3oMm, Ha BUTOK JEHCTBYET MOMEHT OTHOCUTEIHLHO
ocu "0-0" , BesImumHA KOTOPOrO paBHA,

D
M = EilB'

[Tox meiicTBHEM 5TOr0 MOMEHTa BHTOK HadHET Bpalmarbcs BoKpyr ocu "(0-0"
10 4acoBoii crpeske. I[Ipu moBopore BUTKaA Ha IOJOBUHY 0O0POTA CTOPOHLI
BUTKA OKaxKyTCsl IOJ TOJJIOCAMU TPOTUBOIIOJJIOKHON MMOJIPHOCTH: CTOPOHA
BuTKa ¢ KouroMm "a" — mox mosrocom "S" | a cropona BuTka ¢ Koniom "b" —
ozt mosiocom "N, Tlosromy cmiibl, feiicTByIOIEe Ha CTOPOHBI BUTKA, IIOMe-
HAIOT CBOE HallpaBJICHUE Ha IIPOTUBOITIOJIOZKHOE. TO €CTb, II0CJIC IIOBOPOTa BUT-
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Ka Ha II0JIOBUHY 060pOTa MOMEHT, JIECTBYIONMIA Ha BUTOK, OyJIeT HaIlpaBjIeH
IPOTHB YaCOBOI CTpesiku. B pesy/brare Mbl HOJIYYHIN, YTO PACCMATPUBAC-
MO€ YCTPOHCTBO CO3/IAET 3HAKONEPEMEHHDIT MOMEHT. 3aBUCUMOCTb MOMEHTA,
OT yIJjIa MOBOPOTA BUTKA B 3TOM yCTPOWCTBE MOKa3aHa Ha puc.17.
Takum 06pa3zoM, CKOHCTPYHPOBAHHOE YCTPOIi-

wA CTBO HE MOXKET CJIY’KUTh JIBUTaTeIeM, TaK Kak

He 0beclednBaeT HelpepbIBHOE BpAIEHUE PO-

TOpa B OJ[HY CTOPOHY.

HecmoTpst Ha TO, 9TO MOCTABICHHYIO 3a-

JIA9y Mbl He BbINOJHWUIN, BBIACHAETCA IYTh,
r on [0 KOTOPOMY HYKHO WJITH JIJIsi €€ PelleHuUs .
Heobxommo BMECTO IMeTOYHO-KOJIBIIEBOIO Y3~
J1a, CKOHCTPYUPOBATh TAKON CKOJIL3AIUNA KOH-
TAKT, KOTOPbIil Yepe3 KayKIyio MOJIOBUHY 000-
poTa TOJCOEIUHSAT KOHI[BI BUTKA K JIPYIUM
Puc. -1.17: 3asumcumocTh merkam. Tak eciu cHadaja KoHell BUTKa "a'"
MOMEHTa OT yIJla IOBOPOTa OBLI COCJIUHEH C JIEBOI IETKOI, a KOHeI BUTKa
BUTKA. "b" ObLT coeqmHEH C MPABOW IIETKOW, TO dUe-
pe3 moJioBuHY 00opoTa KoHer BuTKa "a" 1o/KeH OBITH COequHEeH C IMPaBoil
IIIETKOIA, a KoHell BUTKa "b" 10o/2KeH ObITH COEJIMHEH C JIEBOI IEeTKOIA.

Vuade roBopsi, K OJHO# 1 TOI Ke IeTKe BCerja JOKHa ObITh MOJICOe -
HeHa CTOPOHA BUTKA, HAXOJAIIAsICS 110 OJIHUM U TeM ¥Ke 1osiocoM. Ha puc.18
HOKa3aH Takoi cKoyb3smuili KoHTakT. OH comepkuT nosykosbna (1) u (2),
K KOTOPBIM KOTOPBIM IOJCOEJIMHEHbl KOHIIBI BUTKa. B yKa3aHHbI MOMEHT
cropona BuTKa "a'" mHaxommrcs moa mosrocoMm "N m moscoeauHena K merke
(3) wepes nosykoubIo (1), cropona Butka "b" Haxomures moj mosocom "S"
u mojicoennaeHa K meTke (4) depes3 nosykosbio (2). Hepes mosoBuny 060-
pora mox, mosocoM "N" okaxkercs cropoHa BUTKa "b" u yepes MmoJiyKoJIbIo
(2) coenmunrest ¢ meTkoit (3), a mox nosocom "S" OKaxKeTcst CTOpOHa BUTKA
"a" u uepes mosykosbio (1) coemunuTes ¢ merkoit (4). B pesynbrare mpu
BpAIIIEHNN BUTKA HA POTOPE MOJIYIMM ITOCTOSTHHBIN 110 HAITPABJIEHHUIO BPAIa-
IOIUI MOMEHT. 3aBHCUMOCTH MOMEHTA OT YIJIa IOBOPOTA BUTKA [TOKa3aHa Ha
puc.19.

B pesysibrare Mbl BBITOJTHIIA TIOCTABIEHHYIO 33121y U CKOHCTPYUPOBAJIH
JIBATATENb MOCTOAHHOTO TOKa. HeoOXOMMMbIM 371eMEHTOM TaKOI'O JIBUTATEIS
SIBJISIETCS KOHTAKTHBIN y3es, HazHaueHHe KOTOPOI'O0 COCTOUT B TOM, YTOOBI
[OJICOE/INHATH B OJHUM U TeM Ke IeTKaM B KayKJblii MOMEHT MOBOPOTa pPO-
TOpa T€ CTOPOHBI BUTKA, KOTOPbIE HAXOJAATCS 1O OJHUM U TEM K€ IIOJIIOCOM.
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Puc. -1.19: 3aBucumMocTtb MO-
MEHTa OT yIJIa MOBOPOTA.

ON
®w

&
©

Puc. -1.18: Ilpocreiimuii 18u-
rare/ib MOCTOSTHHOTO TOKA.

Takoit KOHTAKTHBIN y3€1 HA3BIBACTCS UEMOYHO-KOAACKIMOPHBIM Y3IIOM.
Caenytormias 3ajiada COCTOUT B TOM, YTOOBI

® CKOHCTPYHUPOBaTb MalHUTHYIO CHUCTEMY, CO3JaIOIIYyI0 HEIIO/BHUZKHOE B
IIPOCTPAHCTBE U IIOCTOAHHOE BO BpEMEHU Mal'HUTHOE II0JIE;

® ISl YBEJIMYCHUA MOIIHOCTH JBUTATEJSI UCIOJIb30BATh HE OIVWH BUTOK,
a MHOT'O BUTKOB, PACIIOJIOKUB UX 110 BHENTHEHN MTOBEPXHOCTUA POTOPA;

® CKOHCTPYHUPOBATH IMIETOYHO-KOJJIEKTOPHBINA y3eJs, NpeJHa3HauYeHHbI He
JJI OJTHOTO BUTKA, a JIJId MHOTUX BATKOB.

Jlajiee paccMOTPUM TaKyi0 KOHCTPYKITUIO JIBUTATE/IA IOCTOSTHHOIO TOKA.

3.2. VYcTpoiicTBO ABUTraTe sl MOCTOSTHHOIO TOKA.

[IpeaBapuressbHO A UM CJIEAYIONINAE OIpe/iesieHnsi. JacTb 3JIeKTPUIeCKOi
MaIllMHBI, B KOTOPOH CO31aeTCs MarHUTHBIA MTOTOK, HA3BIBAETCS UHIYKMOP.
YacThb 9JIEKTPUYIECKOW MallluHbI, B KOTOPOil 3TOT 1oToK HaBoguT I/1C, Ha-
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3pIBaeTcs Axopv>. CylecTByeT Apyroe pas/eaeHue 3JeKTPHIecKOil MallnHbL
HA YACTHU: HEIOJBUXKHAS YaCThb JIEKTPUIECKON MAIIMHBI HA3BIBAETCS CIMaA-
Mop, BPAIAIOIIAsCI 9aCTh JIEKTPUIECKON MAIIMHBI HA3bIBaeTcs pomop. B
JIBUTATENIe TIOCTOSHHOIO TOKa WHIYKTODP PACIOJIOXKEH Ha CTaTope, a SKOPb
PACIIOJIOXKEH Ha POTOPE.

1. YcrpoiictBo wmHIyKTOpa (cra-
TOpA) JIBUraTEJIs IOCTOAHHIOro ToKa (puc.20).

UngykTop (cTaTop) COmepKUT Mar-
HUTOIIPOBO/T, BKJIIOUATONTHIT B ceOsT BHEIT-
HIOKO KOJIBIIEBYIO YacTh (1), Koropas Ha-
3BIBAETCS APMO, TIOJTIOCA (2), TPUMBIKATO-
mue K BHYTPEHHEA MUJIMHIPUICCKON 110-
BEPXHOCTH SIPMa, U IOJIFOCHBIE HAKOHEY-
HUKY (3), TpUMBIKAOINEe K BHYTDPEHHe(l
MOBEPXHOCTHU TOJIIOCOB. HC/IO TO/IIOCOB
obozHauaercst 2p (p - Yucs0 map IMOJIo-
coB). Ha mosrocax ycraHOBJIEHBI KaTyIII-
K 0OMOTKH BO30y:KiaeHust (4), coeu-
HEHHBbIEe MeXKIy coDOoil TOoCe0BaATETHHO
Berpeuno. O6MOTKa BO30OYKJI€HUS WH-
JIyKTOPa COEJIMHEHA C UCTOYHUKOM TIOCTO-
STHHOT'O TOKA.
2. YcTpoiicTBO sIKOPs (poTopa) JABUTATEIsI TIOCTOSHHOrO TOKa (puc.21).

Puc. -1.20: UugykTop aurare/is
[IOCTOAHHOI'O TOKA.

Puc. -1.21: dxopb gBuraresisg moCTOAHHOTO TOKA.

Axkopb (porop) OTjIeIeH OT MOJIOCHBIX HAKOHEYHUKOB UHJIYKTOPa BO3-
JIVIIHBIM 3a30pOM. B Teopun 3/IeKTpUUECKUX MaIlldH IPUHATO 0003HATATH

3TIponecc masenenus DJIC B ABUraTEIE IOCTOSHHOIO TOKA 6Y/IET PACCMOTPEH B Pa3/ese
3.4
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JUIMHY BO3JLYIITHOTO 3a30Pa MEXKJYy CTATOPOM U poTopoM J. Orciona
Dy =Dy +2).

Biech Dy — BHYTPEHHUI JaMeTP TIOJIOCHBIX HAKOHEYHUKOB, Dy — BHEITHUI
JIMaMeTp MarHuTonpoBoja skops. C TOUKM 3peHust Npeodpa30BaHusl SHEPIHUI
3a30p ) JIOJZKEH OBbITh MUHUMAJIBHBIM, [TO3TOMY OH OIIPEJIEeIAeTCs CUCTeMOi
JIOIIYCKOB U [IOCAJI0K, HAJIOZKEHHBIX Ha MAIHUTOLPOBO/IbI HH/YKTOPA U IKODSI.

Axopb (porop) (puc.21) comep:KUT MUIMHAPAIECKUHA MAIHUTOIPOBO C
nazamu (1) Ha BHerHeil noBepxHocTU. BHYTpeHHSIs KOJIbIEBAs YaCTh [[HJIMH-
JIPUYECKOr0 MArHUTOIPOBOJIA SKOPS TaKyKe HA3bIBAETCHA APMO THUCII0 11a308B
obosnadnM Z. B maser ymoxkena oOMOTKa (2), BPAIIAIOMIAACS BMECTE C KO-
pem. Omna coesmHeHa ¢ HEIOBUKHBIM HCTOYHIKOM IIOCTOSTHHOTO TOKa Iepe3
WEmowHo-KoaeKmopHbill yaea (3).

3. Obmorka sikopst (puc.22).

O6MOTKA SIKOpsI COCTOUT W3 KATYIIEK,
YUCJI0 KOTOPBIX PAaBHO 4HCIy Ta3os’ Z.
Paccrosinme MexK /1y COCeTHIME KaTyIIKa-
MU DABHO PACCTOSHUIO MEXKJy 3ybramu,
KOTOPOE Ha3bIBAETCS 3Y0U06bIM JeseHi-
em. Jucsio ma3oB, HAXOMAIIUXCS IO O/I-

P \Q‘\w HUM IIOJIFOCOM, PaBHO

I I + I ||- B g
q g
o ® 2p

1 MOXKeT OBITh KakK IeJIbIM, TaK U JIpo0-
Puc. -1.22: O6morka AKOps IBH- gy, Orcrosa MIIPUHA KATYIIKA PaBHA
TaTe/Id MOCTOAHHOTO TOKA. IeJION YaCTH YUCIa ¢, a IUCTI0 CTOPOH Ka-

TYIIEK, HAXOMATIUXCS IO, OJTHUM IOJIFO-

COM, PaBHO YJIBOCHHON I1eJI0f 4acTu 4uc-
Ja ¢ (Tak Kak KaTyIIKH YJIOXKEHbI B J[Ba, CJIOS).

Karymiku 1o mopsijiky COeJIMHEHBI MOC/IeI0BATEILHO COIJIACHO, TO €CTh
HAYAJIO0 TTOCIEIYIONEeN KATYIIKN COe/IMHEHO C KOHIIOM IIPEJIBIIYIIeil, & KOHEI]
[ocJIe/THell KaTyIIKN COEIMHEH C HadajoM epBoil Karymku. B pesynbrare
BCe KATYIIKN COEJIMHEHBI B 3aMKHYTBIH KOHTYP. VI3 MecT coennbenunit kary-
IMIeK BBITIOJTHEHBI BBIBOJIBI.

4KELTyH_IKI/I VJIO2KCHBI B IIa3bI B JIBa CJIOA
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4. YcTpoO#CTBO II€TOYHO-KOJIJIEKTOPHOrO y3ua (puc.22, puc.23).

IeTouno-kosuteKTOpHbI y3ea (3) (puc.22) ycTaHOBIEH HA BAJLy COOCHO
SKOPIO.

[MeTouno-kosueKTOpHbIi y3ea (puc.23) comepkut nuusap (1), BbIIOJ-
HEHHBII U3 JIU3JIEKTPUKA U YCTAHOBJIEHHBIH Ha Bajly COOCHO sikopio. Ha BHer-
Heil TIOBEPXHOCTH NUJIMHJIPA YCTAHOBJIEHBI IJIACTUHBL (2), BBINOJHEHHBIE U3
9JIEKTPOIIPOBOIHOTO MaTepHasa. 11IacTUHBI W30JUPOBAHBI JAPYT OT APYTa.
Yucao mIacTHH PABHO YHCIYy KATyIIeK B OOMOTKE SAKOpS. YKAa3aHHBIA IIy-
JIMHJIP C IJIACTUHAMU HAa3bIBaeTCs Koanekmop. Kaxkias u3 miacTuH 371eKTpy-
YEeCKH COEJIMHEHA C C BBIBOJOM U3 MECT COEJIMHEHUI KaTyIIeK MeXKry coOoi
(puc.22).

Puc. -1.23: [IleTo9HO-KOJIEKTOPHBIN y3€JI JIBUTATEIS IIOCTOSHHOTO TOKA.

Buemnue mumnsiputiecke moBepXHOCTU IJIACTUH KOHTAKTUPYIOT ¢ HETIo-
JBIZKHBIME TrieTKamu (3). HYueso merok paBHO YUCIIY TOJOCOB HHYKTODA.
Kaxknas meTka ycTaHoBIeHA Ha JIMHAN MEXK Ty MTOTIOCAMU, KOTOpas HA3bIBa-
ercst zeomempuyeckot neumpanavio (nmuaus 0-0 Ha puc.23).

HermoirkHble MeTKN 1 BpaIialonuecs IJIaCTUHBl KOJIEKTOPa HAXO/AT-
cd B CKOJIB34IIEM KOHTAKTE U TTO3TOMY TI0/IBEP2KEHBI M3HOCY, IPUYEM TIPEK/Ie
BCEro U3HAIMBAECTCSA TOT JIEMEHT, KOTOPBII BLIIIOJIHEH U3 00JIee MATKOTO Ma-
tepuasia. [losToMy Jj1st yIpoInenus u yJieneBjaeHns PEMOHTHBIX paboT ILia-
CTUHBI KOJIJIEKTOPA BBITOJHSIIOTCS 13 D0JIee KEeCTKOro MaTepuaJia, deM IIeT-
k. [[1acTUHBI BBITIOJIHAIOTCS U3 CIIABA TUNA OPOH3DI, MMETKU BBITOJIHIIOTCS
u3 rpadura. [lerkn npukuMaroTcs K IJIaCTUHAM KOJUIEKTOPA MPYKUHAMUI
(4).

5. CxeMbl BKJIIOUYEHUS OOMOTKU BO30y2K/I€HUSI.

CaoiicTBa JIBUTATE ST TIOCTOSHHOTO TOKA 3aBUCAT OT CXEMbI BKJIIOYCHUST
00OMOTKHU BO30Y2KJleHus. PazinyaioT cjemyionime TUIBI JIBUTaTeel.
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Puc. -1.24: Dnexrpuueckad Puc.  -1.25: Suexrprdeckast
CXeMa IBUTATE/S TOCTOSHHOTO cxeMa, JBUTaTeIsd HOCTOAHHOTO
TOKa HEe3aBUCHMOTO BO30Y XK j1e- TOKa Tapa/lIeIbHOr0 BO30y K-
e JICHUS.

JIBuraresin moCcTOSTHHOIO TOKa, HE3aBUCUMOTO BO30OYK/ICHUS, B KOTOPBIX
00OMOTKa, IKOpAd M O0OMOTKa BO3OYKJICHUS SJICKTPUYECKH HE CBA3aHbI,
0OMOTK& SIKODSI MOJIK/IIOUeHa K OCHOBHOMY HCTOYHUKY [OCTOSTHHOTI'O TO-
Ka, a 00MOTKa BO30YZKJCHUS TIOJKIIOUCHA K JOMOHUTEIbHOMY (He3a-
BUCHMOMY ) UCTOYHHUKY TIOCTOSIHHOTO ToKa (puc.24).°.

JIBUTaTE M MOCTOAHHOIO TOKA IapaJsliejIbHOTO BO30YKJECHNdA, B KOTO-
PBIX 0OMOTKa AKOPsI, 00MOTKa BO30Y’KJIEHUS U NCTOYHUK ITOCTOSAHHOI'O
TOKa COeJMHEHBI MapaJjuiesbHo (puc.25).

JIBUTaTEIN TOCTOAHHOTO TOKA IIOC/Ie0BATEILHOIO BO30Y K IeHHA, B KO-
TOPBIX 0OMOTKa AKOP:A, 0OOMOTKA BO30Y KJEHUS U UCTOYHHUK HOCTOSHHO-
IO TOK& COEJMHEHBI MOCJIeI0BATEILHO (pHC.26).

JIBurare/im MOCTOSTHHOTO TOKA CMENTAHHOTO BO30Y K IEHUST, KOTOPhIE CO-
JiepKaT jaBe 0OMOTKN BO30Yy:KieHnsa. OHa U3 HUX COeIMHeHa ¢ 0OMOT-
KO sIKOpsT M MCTOYHUKOM ITOCTOSHHOIO TOKa IMapaJiaebHO, a JIpyrasi
0OMOTKa BO30YKJIEHUSI COEJIMHEHa C OOMOTKOW SIKOPS U MCTOUYHUKOM
IIOCTOSTHHOIO TOKA IOCJIEI0BATe/ILHO (puc.27).

OrmeTnM, 9TO CBOMCTBa JBUTATE/EN TOCTOSHHOTO TOKA HE3aBHCHMOIO

BOBOYKJICHUS U TAPAJLICILHOTO BO30YXKJICHUS TTPU UCTOYHHUKE ITOCTOAHHOIO
TOKa, JIOCTATOYHON MOITHOCTH OJUHAKOBHI.

5Ha IPpUBEJCHHBIX PUCYHKaX HCIIOJIB30BaHO IIPUHATOE obo3HaUeHIE AKOPA JBUTATEJIA
IOCTOAHHOTO TOKa — B BOJI€ OKPY2KHOCTU C BBICTYyIIaMU, CUMBOJIM3UPYIOIMUMU IMIECTKH. Ya-
CTO TaKHM o6pa30M 0003HaAYAETCS JABUTaTEJIb IIOCTOAHHOI'O TOKa B IIEJIOM.
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Puc. -1.27: Dupekrtpuueckas

Puc. -1.26: Snexrpuieckasd cXeMa JIBUraTe I IIOCTOSTHHOIO
cXeMa JBUTATEJIS IOCTOAHHOIO TOKA CMEMIAHHOTO BO3GYIKIe-
TOKa, II0CJIEJI0OBATEILHOIO BO3- —

Oy K JIeHUS.

B macrosiem mocobun paccMaTpuBaeTCs pacuer JIBUraTe I OCTOSHHOIO
TOKa MapaJlIeJIbHOrO BO30YKeHus1. [[03TOMY Jlajiee paccMaTpuBaeTCs JIeK-
Tpu4ieCKagd CcXeMa JBUIraTeJid IIOCTOAHHOI'O TOKa, IIpeJCTaB/JICHHaAd Ha pI/IC25
Ha ocroBanuu nepporo 3akona Kupxroda mist ysma "a''mveem

I=1,+1,, (-1.9)

rie I - Tok, moTpeb/isieMblil JIBUTATEIeM OT UCTOYHHUKA, [, - TOK B OOMOTKE
BOB30OYXKaeHUs, [; - TOK B 0OMOTKE AKOP.

3.3. llpuniun neiicTBus ABUraTesisi IOCTOSHHOI'O TOKA.

Wcnonb3ys siByienne Amiepa, 0ObsICHUM MPUHITUI JEHCTBUST JBUTATENS 110~
crostHHOrO TokKa. [lycTh cHauasma porop (sikops) memogsimker n = 0. ITocie
MIO/IKJTIOEeHNsT OOMOTKN BO30YIK/IEHUsT NHIYKTOPA K MCTOYHUKY MTOCTOSTHHO-
ro TOKa BO3HUKAET HEIOJIBUZKHOE MArHUTHOE 2p-mojiocHoe 1oje. CuioBbie
JIMHUH TIOJIsI BO30YKJeHUs mpejcTaBeHbl Ha puc.20 u puc.28. MarauTHbIii
IIOTOK, CO3JaBaeMbIii 0OMOTKOI BO30OyKaeHusd, Oymaem obosHadarh P. Ilpu
[IOJIKJIFOYEHUN UCTOYHUKA MMOCTOSHHOIO TOKa K OOMOTKE KOs IO OOMOTKE
[POTEKAeT TTOCTOAHHBI TOK (puc.28). st onmpeieieHHOCTH TIOJIOXKUM, UTO
SIKOPb BpaIaeTcs [0 9acoBoil crpejike. B coorBercrBun ¢ 3akonoM Amrepa (u
[PABUJIOM JIEBOIl PYKHU) SIKOPb BPAIAETCs B YKA3AHHOM HAIIPABJIEHUH B TOM
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cJIydae, eCiu TOKH B IIPOBOIHUKAX, HAXOISTIIXCsI 1101 ToJTIocoM "N | Harrpas-
JIEHBI K HADJIIOJIATE/f0, & TOKU B IPOBOJIHUKAX, HAXOJSAIIUXCS MTOJT MOJIOCOM
"S" | mampasyienbl oT HaOsrOMAaTesT pruc.28. st coxpaHeHUsT HAIIPABJICHUST
BpAITIEHUsI HE3aBUCUMO OT TIOJIOZKEHUsI POTOPa 3Ta KOH(PUTYPAIUs TOKOB HE
JIOJIZKHA, 3aBUCETH OT TOJIOXKEHUsI BPAIAIONIEroCsl pOTOpa, TO €CTh, JIOJIZKHA
OBITH HEIMOJIBUKHOM OTHOCUTE/BHO HHIYKTOpa. VIMEHHO 9TOi 1e/n CIIy KUT
IIETOYHO-KOJIJIEKTOPHBII y3eJl.

P+@a

Puc. -1.29: Pesynbprupyrtorniee

Puc. -1.28: Maraurnoe moJse MarnaTHOE  IIOJIC  JIBUATATEJIZA

JIIBUTATEJIS TOCTOSHHOTO TOKA. HOCTOAHHOI'O TOKA.

Tok B 0OMOTKe SIKOpsI CO3/IaeT CBOE MarHUTHOE TI0JIe, KOTOPOe HA3bIBAETCS
peaxyuets Axopa. MarHUTHBIN TOTOK TOJIsT PeaKINN sKopsi Oyj1eM 0603HaYaTh
&, CusoBble JIMHUU T10J151 PEAKINH sIKOPs IIpeJicTaB/IeHbl Ha puc.28. Orcioma
CJIEJIyeT, UTO I0JIe PEaKIUN sIKOPsl HAIIPABJIEHO 110 TeOMEeTPUIeCKOoil HeiTpa-
JIK, TO €CTh MEePIEHINKYIAPHO OCH TOJIIOCOB MHIAyKTOpa. MHade roBops, pe-
aKIud AKOpPd B ABUI'aTE/IAX ITOCTOAHHOI'O TOKa, KOT'Ja IIETKH PacCIIOJIOZKEHDBI
Ha TeOMETPHUIECKO HeHTpasu, ABISIeTC nonepeyHot.

Ha pwuc.29 nokazano pesybTHPYIOIIee MarHUTHOE I0JIe, XapaKTepu3ye-
MOe MaruuTHbIn TOTOKOM ® + .. J[71s1 cuIoBBIX JIMHUI PE3y/IBTUPYIONIEro
MarHUTHOIO TOJIA XapaKTepeH UX pa3BOPOT NPOMUGE HallpaBJIEHIS BPAIICHIST
sikopst. OOpa3HO CUTYAIINI0 MOYKHO IIPEJICTAaBUThL cebe CeayIONIM 00pa30M:
Harpy3Ka Ha BaJly JABUI'aTEJId TOCTOAHHOI'O TOKa PAaCTATUBaCT CUJIOBbIE JIMHUN
NPomMUG HAIPABJIEHUsT BPAIEHUs AKOPS.

24



3.4. 3JC obMOTKHU SIKOPH.

Boerauncimv 91C, HaBogmMy o B 0OMOTKE sIKOPsT TP BPAIIIEHUH STKOPsT B HETIO-
JIBIZKHOM MATrHUTHOM ToJie nHykTopa. 9/1C, HaBouMast B IpoBOTHUKE (O/T-
HOIi cTOpOHE BUTKA), onpeessiercst popmyiioii (-1.8) u paBHa 110 BeJUYnHE

e = Blv, (-1.10)

rie B - cpejHee 3HaUeHne MArHUTHOM WH/TYKITUA TTO] TTOJTIOCHBIM HAKOHETHH-

KOM, [ - JIJIMHA ITPOBOJIHUKA, ¥ - OKPYZKHAasl CKOPOCTb BPAIIAIOIIETOC AKOPS.
OKPy2KHYI0 CKOPOCTDb BPAIEHUST IKOPSI U, UMEIOIILY IO PA3MEPHOCT [M/cex|,

BBIPA3UM Yepe3 YacTOTy BPAIEHHsI 1, UMEIOILYI0 pa3MepHOCTh |06/ MuH]

wDn
60
riae D - muamerp sikopst. [logcrasisist 910 Beipaxkenune B (-1.7), mosayanm

7Dn
= Bl——.
¢ 60

Pasziesmum 1 yMHOXKIM 9TO BbIparkKeHHe Ha YUCJIO TIap MO0coB 2p. Tomydaum

D
e = 2]DBZL n .
2p60

v =

queM, 9TO B 93TOM BbIpaK€HMHN BEJIMYUHAa
wD
2p

€CTb IIOJIIOCHOE JeJIEHHE, a IIPOU3BEACHUEC

T

Blr=9o

HEe YTO MHOe KAaK MarHUTHBIN MOTOK, CO3/aBaeMbIii 0OOMOTKO# BO30Y K I€HUS.
B pesyubrare 9/1C, HaBojuMast B IpoBOIHUKE (OHON CTOPOHE BUTKA), PaBHA
2p
e=—nd.

60
O6o3HAYNM YUCTIO BUTKOB B 00MOTKe sikopst IV, Torma /C, uraynmupyemast

B 0OMOTKE sIKOpPsI, PaBHA
dpN

E=2Ne=—-nd.
60
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B Towm ciyuae, eciim oOMOTKa SKOps mMeeT a napaJsuieabubix Berseit, DJ1C,
UHIyIIpyeMas B 0OMOTKe gKops, pasHa’

_ 4pN

E—
60a

nd . (-1.11)

B pane ciaydaes yno6HO BBecTHn 0603HAUCHIE

4pN
Cp = —

60a’
ucrosb3ys Koropoe, I/1C 0OMOTKHU TKOPs MOYKHO 3alliCaTh

E =cgnd. (-1.12)

3.5. ypaBHeHI/Ie OaJsiaHCa Hal'[pﬂ)KeHI/Iﬁ ABUrarejid IoCTOAHHOI'O TO-
Ka.

PacemorpumM KOHTYp 0OMOTKE SIKODsT JIBUTATEsT IOCTOSIHHOTO TOKa (puc.25).
YpaBHuenue dajianca HAIPZKEHU JIJIsT 9TOr0 KOHTYPa B COOTBETCTBUU CO BTO-
pbIM 3aKoHOM Kupxroda 3anucbiBaeTcs CJIEIYIONIM 00Pa30M:

R, - I,=U—E, (-1.13)

nJI

U=E+R,I,. (-1.14)

Eciu B BeTBb 0OMOTKU sIKOpPsI BKJIIOUEHO JOTOJTHUTE/IHLHOE COIPOTHUB/IE-
HUe, TO YpaBHEHMe OaJlaHca HAIIPSXKEHUI JIJIsT KOHTYPa OOMOTKU AKOPS ITPU-
HUMaeT BU/T

U=E+(R,+R,) - 1,. (-1.15)

3.6. Bajanc momiHOCTH B JABUraTeJie IMOCTOAHHOI'O TOKA.

5MHorya B JITEpATYpEe HCIIOIB3YIOTCH JAPYTUe BEJMUHHBI: UHCIO IIPOBOIHUKOB N’ 1
YHUCII0 AP IapasiIeababix Berseit a'. Ecau yaecrs, uto N = N’ /2w a = 2d/, To aya D]J1C,
HHAYIUPYEMOl B OOMOTKE SIKOPsI, TOJIyIuM (hOPMYJLY

pN'

E="n
60 a’
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Puc. -1.30: /Iwarpamma wmortri-
HOCTHU JIBUTATE/IsI TIOCTOSTHHOT'O
TOKA.

Jlnist gBUTATEsIsT TMOCTOSHHOTO TOKA HMEET
MecTo OajilaHC MOIIHOCTHU: MOIIHOCTb, IIO-
Tpe6ﬂH€MaH JABUTaTeJIEM ITIOCTOAHHOI'O TOKa
13 UCTOYHUKA, PABHA MOTEPSAM MOIIHOCTH B
KOHCTPYKTHBHBIX 9JIEMEHTAX JIBUTATEIS 110-
CTOSIHHOTO TOK& U B HArpy3Ke, IPUBOIUMOIL
M B IBU>KCHHE.

Bananc momtaocT nintocrpupyercs dua-
2PaMMOTi. MOULHOCTMAU, KOTOPast CHUMBOJIIIE-
CKHU U300parkaeTcs Kak TPYyOOIIPOBOJ C OT-

perBaeHuaMu. CM. pI/IC30 B,ILGCI) IIOKa3aHbI CJICAYIOIIUE KOMIIOHEHTHI MOIII-

HOCTH.

[} ].\/.[OHIHOCTI)7 HOTpe6JIHeM8§I JABUTI'aTeJIEM ITIOCTOAHHOI'O TOKa U3 CETH,

P=U-I. (-1.16)

e [lorepu B aKTUBHOM COIIPOTUBJICHUU OOMOTKU BO30Y K ICHUS JTBUTATEIS

IIOCTOAHHOI'O TOKa

AP, =R, - I?!=U-1,. (-1.17)

DTa MOIIHOCTb PACCENBAETCA B BHJIE TEILIa B OOMOTKE BO30YZKICHUSI.
s iBuraTesid ¢ He3aBUCUMbBIM BO30YKJIEHUEM 3Ta MOIHOCTL TOTPEO-

JIACTCA U3 HE3aBUCUMOI'O NCTOYHUKA.

e [lorepu B aKTUBHOM COIPOTUBJIEHUU OOMOTKHU SIKOPS

AP, =R, -I?. (-1.18)

DTa MOIIHOCTH PACCEMBAETCH B BHJIE TeIljla B yKa3aHHON 0OMOTKe.

e Pasnoctnb

P~ AP,—AP,=U-I,— R, - I}=E-1I, (-1.19)

obozHauaeTcs P, 1 HA3bIBAETCS 2AEKMPOMA2HUMHOT MOIITHOCTHIO. OHA
pacxojyeTcs Ha MOTEePU B CTAJU SAKOPs, JI00aBOYHBIE IIOTEPU, MEXaHU-
qecKre MOTEePHU U IMOJIE3HYI0 MEXaHMIECKYIO0 MOITHOCTD.
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e [lorepu B MarauTonpoBojie (B crajm) sikops (poTopa) JBHraTesis Mo-
CTOSIHHOI'O TOKa

AP. = AP, + AP..

OHn ckJIaIbIBalOTCS W3 TOTeph Ha BuUxpeBble Tokn AP, u morepb Ha
nepemaranunBanue (Ha rucrepesunc) AP, DTa MOIHOCTh PACCEMBAETCsI
B BHUJIE TeIlIa B MArHUTOIPOBO/JIE STKOPS JBUTATES TTOCTOSTHHOTO TOKA.

e Jlasilee HEOOXOMMO YUECTh, YTO YaCTh MEXaHUYIECKON MOIIHOCTH TpPa-
TUTCS Ha TPEHUE B MOJIIUITHUKAX W HA BEHTUJIAIHUIO. DTy YacTbh 000-
sHaunM AP, 1 6yneM Ha3bIBaTh MELAHUYECKUE MOMEPU.

e Jlobasounbie norepu AP, BKIIOYAIOT B cebs BCe BHUJIBI TPYIHO YIH-
TBIBAEMBIX II0TE€Ph, BBI3BAHHBIX JeiicTBUEeM BhICIHX rapmoHuk MJIC,
IyJIbcalieii MarHUTHOI'O TIOTOKa M JIPYTUMH IpuduHaMu. B cooTBet-

creun ¢ ['OCTom npunnmator AP, = 0.005P;.

[ ] HOHGBH&H MeXaHn4deCKad MOIITHOCTD
Py = M,Q, (-1.20)

rae My — 1moJie3HbBI Bpalaionuii MOMEHT Ha BaJjly JABuATaTess, () — yr-
JIOBasi CKOPOCTh BPAIIIEHUs SKOPsI B PaJi/ Cek.

B pe3yJjibraTe basanc MOIIHOCTHU JIgd ABUT'aTeE/Id ITOCTOAHHOI'O TOKa HMMEET

BUIT'

P, =AP,+ AP, + AP. 4+ AP,is + AP, + P, . (-1.21)

Orcrosia ceyer, 9To 3JIeKTPOMArHUTHAS MOIITHOCTDH paBHA

P,=P —AP,— AP, =AP.+ AP,;s6 + AP, + P,. (-1.22)
OTHoTeHNE
P
n=——-100% (-1.23)
P

€CTb KOS(b(l)I/IHI/IeHT II0JIE3HOI'O rZLeI'?'ICTBI/IH ABUraTesId IIOCTOAHHOI'O TOKa.

"1Is IBUTATEINS HE3ABHUCHMOIO BO30YZKIEHHs MOIIHOCTH P, He BXOANT B YKA3AHHBIH
OaJlaHC MOIIHOCTH
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3.7. DJeKTPpOMarHMTHBIN M BPAaIAIOIAil MOMEHTHI JIBUTATEJIsI 110-
CTOSIHHOTO TOKA.

DJIEKTPOMATrHUTHBIT MOMEHT JIBUTATEJIS MOXKHO PacCIUTaTh IIyTEM CYMMU-
poBaHUsT MOMEHTOB OT cui (cusi Amrepa), JeHCTBYIONUX Ha POBOJHUKU
¢ TOKOM OOMOTKHU SIKOPsI B MAarHUTHOM I0ojie WHAyKTOopa. OJgHaKko B Teopun
9JIEKTPUIECKUX MAIINH Yallle UCIOIb3YeTCs pacdeT 3JeKTPOMATHUTHOIO MO-
MEHTa, UCXOJ/s U3 MOIIHOCTH, IepPeIaBaeMoil Ha POTOP.

Takum obpaszoM, It 3JIEKTPOMATHUTHOTO MOMEHTA, Pa3BUBAEMOI'O JIBU-
rarejieM MOCTOSTHHOI'O TOKa, MMeeM

PSM
Q

M = . (-1.24)
3nech Py — 97EKTpOMarunTHas MOIIHOCTH —MOIIHOCTD, IepeaBaeMasi Ha
SIKOPB JIBUTaTe A, () — yIjIoBasi CKOPOCTh BPAIEHUs AKOPS JIBUTATE/IS I10-
CTOSTHHOTO TOKa B Pa/l/CeK.

B sstekrpudeckux MammHax yriioByi0 CKOPOCTb IPUHATO U3MEPSATH B 000-
porax B MuHYyTy. Takas CKOpOCTb 0003HAYAETCS N W HA3BIBAETCS IACTOTOM
Bparennsa. CkopocTh ) U JacToTa BpaIleHUsd N CBA3aHBI MEXKIY CODOH co-

OTHOIIICHUEM
2m™n n

60 9,55’

[Tomcrasiss 910 Boipazkenne B (-1.24), mosy M

Q:

M=

60 PSI\I PSM
— =9.55- ) -1.25
2mn ’ n ( )

Ucnosnb3yst 910 BIpazkenue u coorrorenne (-1.19), 11 3,;1eKTpOMArHUTHOTO
MOMEHTA Oy IUM

60 F' I —9.55.- EIH'
2mn n

M =

Hausee, ucrionbsyst Boipazkenue (-1.12) mist 9/1C, HaBouMoii B 0OMOTKE KO-
s, IOy InM

B 606]_:;
o

M

DI, .

B pane caydaes y100HO BBeCTH 0D0O3HAYEHIE

_ 60cp  2pN

CyM
or ar
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C HUCIIOJIb3OBaAHUEM KOTOPOI'O SHGKTpOMaFHHTHbIﬁ MOMEHT MOXKHO 3alliCaTb

M = cy®I, . (-1.26)
ke (—1.20) cJeyeT BbIpakKeHue JIjid II0JIE3HOIO BPallaoero MOMEHTa
60 P P
My=—2=955.-—2. (-1.27)
2mn n

U3 BeIpazKkeHust JJisi 9JIEKTPOMArHuTHON MorHocTH (-1.22) ciemyer
PSM o P2 +PC+P,HO6+APM

-1.28

Orcroza mosrydaem
M = My + AM (-1.29)
riae AM MOMEHT, pacxo/yeMblil Ha TOTePHU B CTAJIN, JOTOJTHUTE/IbHBIE TOTEPU
1 MeXaHWYeCKre TOTEePH.
B pexume mycka AM = 0, mosTomy

M, = Mo, . (-1.30)

DTUM COOTHOIIEHUEM Mbl BOCIIOIb3YEMCsI JIJI PACIeTa BPAIIaoero MOMeHTa
B pexxume mycka Moy,.

3.8. CkopocTHas U MeXaHNYeCKas XapaKTEePUCTUKN ABUTATEJIsI MO-
CTOTHHOT'O TOKaA.

CKopocTHasi XapaKTepUCTHUKA.

DTO 3aBUCHMOCTH YACTOTHI BPAIEHUsI SIKOPsi OT TOKA B OOMOTKE sIKODsi
n(l;) mpu MOCTOSHHOM HampsizKeHuH ruTanust U = const 1 MOCTOSHHOM TOKe
BO3OY K lenus I, = const®. YpaBHenne cKopocTHO XapaKTePUCTHKH CIIeIyeT
U3 ypaBHeHHUs OajiaHca HalpsizKeHuit J1jist KOHTypa 06MoTKE sikopst (-1.10)

E=U-R,-1I,.
Ucnonbsys seipakenue s D/1C, naBoaumoii B oomoTke sikopst (-1.12)
E =cgdn,
HOJIyYUM YPaBHEHUE CKOPOCTHOM XapaKTEePUCTUKI
U—Ry- 1,

n
CE(I)

(-1.31)

8HOC.H€,ZLH€€ yciaoBue nmMeeT MeCTO TOJIBKO JIJIsA ,&BHI‘aTeJ’IefI IIOCTOAHHOI'O TOKa HE€3aBU-
CHMOTO U IIapaJljIeJIbHOTO B036y}K,Z[€HI/II7L
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n A Ha pwc.31 nokazan kKadecTBeHHBII
BUJI CKOPOCTHOI Xapakrepuctuku. Touka
a "a'" ommchIBAET PEKUM UIEATBHOTO XO-
JIOCTOTO XO/la, KOTJla HarpyskKa Ha Bajy
JIBUTATEJS IOJTHOCTHIO OTCyTCTBYeT. [L71s1

9TOI'0 pezKNuMa

b U
> IS{ = s = —.
Ig 0, n nd

(-1.32)

Touka "B" omnmcbiBaeT pexXUM IIyCcKa.

Puc. -1.31: CkopocTHast xapakTe- Tt Hero
PHUCTUKA JIBUTATEJIS TTOCTOTHHOTO

TOKA. n = O’ IH = [5111 = —. (—133)

Ha pwc.32 mokazana 3aBUCHMOCTb CKO-
POCTHBIX XapaKTePUCTUK OT HAIPSYKEHWsT TUTAHUS JTBUTATEJIS.

/7A A

n
Yot oo

>
1 >
I

Puc. -1.32: 3aBucumMocTs CKO-

DOCTHBIX XADAKTEDHCTHK OT Puc. -1.33: 3aBucumocTts CKO-

POCTHBIX XapaKTEpPpUCTHUK OT
MariHuTHOI'O IIOTOKa.

HallpA2KEeHN A IMUTaHud JABUTa-
TeJId.

Ha pwuc.33 nokazana 3aBUCHUMOCTH CKOPOCTHBIX XapaKTEPUCTUK OT Mar-
HUTHOTO TIOTOKa WM TOKa B 0OMOTKe BO30yxKjeHusi. OTcroma Ceayer, uTo
JacTOTa BPAIEHUs TKOPS BO3PACTAET C yYMEHBITEHHEM MATCHUTHOTO ITOTOKA
WK TOKa B 00MOTKe BO30Oy ) IeHusd. [lo aToit mpudunne B gBUraTE/IsIX IOCTOSH-
HOT'O TOKa, PADOTAIONINX HA HE3HAUUTE/ILHYIO HAIPY3KY, HEJIOIYCTUM Pa3PhIB
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eI BO30YKJIEHUsI. 9TO IPUBOINAT K PE3KOMY U 3HATUTE/IHHOMY YBEINIEHUTO

4aCTOThI BPAIIIEHUs] SIKOPsl — TaK HAa3bIBAEMOMY DPa3HOCY JIBUTATEJId — PEXKU-
MY, KOTOPBIIl MOYKET OBITH MPUYUHON aBapuu JIBUTATEJI.

CkopocTHasi XapaKTEepUCTHKa 0e3 J10-

A [TOJTHUTEILHOI'O CONPOTHUB/IEHUS B BETBU 00-

n .
MOTKH FKOPsSI HA3BIBAETCSA €CMECMEEHHOU.
Ecin B 1menb oOMOTKH sIKOPSI BKJIIOUE-
HO JIOIIOJIHUTEJIBHOE COLpOTuBJIeHne R, TO
ypaBHeHMe OajIaHCca HAIPSIKEHWH JJIsT KOH-
Typa 0OMOTKY fKOpst ipuHuMaeT Buj (-1.15)
U=E+ (R,+ R,) - I,
s KOTOPOMY COOTBETCTBYET YPABHECHHE CKO-
[, POCTHOI XapaKTEePUCTUKI
_ O]
Puc. -1.34: 3aBucumocTtb CKO- n — U—(Bat Ry) I . (-1.34)
POCTHBIX XapaKTEPUCTUK OT cp®
AOMOIHUTEBHOTO  COUPOTHB- B gpyprgpe 0T CKOPOCTHOH XapaKTepPHUCTH-
JIEHUSI.

K 0e3 JIONOJTHUTEIHBHOI'O CONPOTUBJICHUS
9Ta CKOPOCTHAas XapaKTePUCTUKA HA3bIBAET-
csa uckyccmeennoti. Ha puc.34. mokazanbl
CKOPOCTHBIC XapPaKTEPUCTUKU JIJId Pa3/IMIHBIX 3HaYEeHU JOITOJTHUTEJIbBHOI'O
COIIPOTUBJICHUA. ILTISI HUX XapPaKTEPHO, 9YTO C yBeJIMYeHUEeM JOIIOJITHUTEIbHO-
IO COIPOTUBJICHUS ITIYCKOBOM TOK JIBUTATE/I YMEHBINACTCA U PaBEH

IS{H:L'
R.+ R,

DT0 00CTOATETHCTBO UCIIOIb3YETCsI JIJIA YTy IIEeHUsI ITyCKa, JIBUTATEST ITTOCTO-
SIHHOT'O TOKA.

MexaHndyecKas XapaKTepPUCTHUKA.

DTO 3aBUCHMOCTH YACTOTHI BPAIIEHUs IKOPsi (POTOpA) OT JIEKTPOMAr-
HUTHOrO MOMeHTa 1 (M) npu HoCTOsTHHOM HampsizkeHuu nurtanust U = const
U HOCTOSHHOM TOKe BO30OyxieHmna I, = const’. YpaBHeHne MexaHTUecKOH

Tloceanee ycioBue MMEET MECTO TOIBKO IS JIBHTaTe el HOCTOSHHOTO TOKA He3aBH-
CHMOTO ¥ IIapaJIyIeJIbHOTO BO30Y K IEHUI.
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XapaKTEePUCTUKU TOJIy9IaeTcs U3 CKOPOCTHOI xapakrepuctuku (-1.31), ecim
y4ecTb COOTHOIIICHUE

M

-[s{ = T
CMq)

BeiTekatoriee u3 (-1.26). B pesysnbrare mosryanm
U Ry, - M

n= — . -1.35
cg® cpey®? ( )
A n A
7l
/7XX a
R, R,
My =N
|
|
|
!
\
| ‘o >
M, M M

Puc. -1.36: 3aBucumMocTb Mexa-
HAYECKNX XapaKTEPUCTUK OT
JIOIOJTHUTEILHOIO  COIIPOTHUB-
JICHUA.

Puc. -1.35: Mexannueckasa xa-
paKTepUCTUKa JIBUTATENA I10-
CTOAHHOI'O TOKA.

Ha puc.35 nokazan kadecTBEHHBII BHJI MEXAHUYECKOW XapaKTEPUCTUKU.
Touka "a" omnmcwiBaeT pekuM UJIEATHHOIO XOJOCTOTO XOJI&, KOIJIa HArPY3Ka
HA BaJIy JBUTATES ITOJHOCTBIO OTCYTCTByeT. Touka "6" onucbiBaeT pexkum
mycka. MoMmeHT, pa3BuBaeMblil JBUTATE/IEM IPU IIYCKE, PABEH

U
M:Mn:cMQDR—H.

Mexanndeckas XxapaKTepUCTUKA 0€3 JIOMOJIHUTETHLHOIO COITPOTUBJIEHUS B
BETBU OOMOTKHU SAKOPS TaKzKe HA3BIBACTCA €CMecmeeHHo.

Ecyn B BeTBb 0OMOTKHU SKOPS BKJIFOYEHO JIOMOJTHUTEIHHOE COITPOTUBJICHUE
R,, TO ypaBHeHne MeXaHUYCCKO} XapaKTEPUCTUKU IIPUHUMAET B

U (RatR)-M
CE(I) CECM(I)2 .

(-1.36)

n =
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B ormmame oT Mexanuveckoit XapaKTepUCTUKN 6€3 JIOMOJIHUTETLHOTO COIIPO-
TUBJICHUA 3Ta MEeXaHU4YeCKad XapaKTEePUCTUKA HA3BIBACTCA UCKYCCMEEHHOU.

Ha pwnc.36 mokazanbl MeXaHUYeCKHUE XapaKTEPUCTUKU JIJId Pa3IUIHBIX
3HAYEHUN JTOTOJIHUTETHLHOTO CONPOTUBJIEHNA. JJIs HIX cjemyeT, 9To ¢ yBe-
JITYCHUEM JIOTIOJHATEIBHOTO COIPOTUBJICHUA IIYCKOBOM MOMEHT JBUTrATE/sS
YMEHbIIIaeTCsd U pPaBeH

U

My = ep®——— .
MER. IR,

3.9. Ilyck aBurareJisi MOCTOAHHOIO TOKA.

BosMozxHBI Tpu criocoba IIyCKa JBHUI'aTeJid IIOCTOAHHOI'O TOKA.

o [Ipsamoii myTeMm MOAKIIOUEHNS OOMOTKY BO30Y 2K I€HUs UHIyKTOPa U 00-
MOTKHU SKOPS K UCTOYHUKY IOCTOSHHOI'O HAIIPSAXKEHUSI.

° HyCK C IIOMOIIBIO ITYCKOBDBIX COHpOTHBﬂeHHﬁ.
o HyCK 1IPpU IIOHU2KECHHOM HaIIPAXKEHUA ITUTaHWA LMEIIN AKOP:I.

[TpsaMoii IyCK JBUrATE s OCTOSAHHOIO TOKA MOIIHOCTBIO CBBIIIE HECKOJIb-
KHX COTEH BATT HEBO3MOKCH M3-3a OOJIBINOI BeJIMUNHBI IyCKOBOro ToKa. Co-
riacHo (-1.16) mycKoBoit TOK JBUraTesst paBeH

U
Ly = —.
RH
st nBurareseil yKasaHHON MOIIHOCTH CONPOTUBJIEHNE OOMOTKH SIKOPSI OT-
HOCHUTEJIbHO HEBEJMKO U MOITOMY IIYCKOBOH TOK IIPH IPSIMOM BKJIIOYEHUH
JIBUTATEJIsl B CETh HEJIOIYCTUMO BEJINK U COCTABJSIET JIO ISITHIECSTH 3HAYe-
HU HOMUHAJIbHOI'O TOK&

I, = (10 + 50)1,.

HpHMOfI IIYCK IIPUMEHACTCA JIJIA ,ILBHF&TGJIGfI IIOCTOAHHOI'O TOKa MOIITHOCTBLIO
MeHee HECKOJIbKHX COTEH BaTT. ,HJIH ITUX ,ZLBI/IFaTeﬂeﬁ COIIPOTUBJICHNE 00-
MOTKH AdKOpPsdA OTHOCHUTEJIbHO BEJIMKO U IIOTOMY HyCKOBOﬁ TOK IIpU IIPAMOM
BKJ/IIOYCHUN ABUT'aTEJIdAd B CE€TH COCTaBJIAECT 0 IIATH 3HAQ4YEHU HOMUHAJBHOI'O
TOKa

L=

HauboJstee mupoko mpuMeHsieTcst IIyCK JBHUTaTeseil MOCTOSHHOTO TOKa C
IIOMOIIIBIO IIyCKOBBIX COIPOTUBJICHU. DTOT CIIOCOO HCIIOAb3YeT TOT (aKT,

=5) 1.
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9TO BKJIIOYCHHE JOIIOJITHUTE/JIBHOI'O COIIPOTHUBJIEHUA B BETBb 0OMOTKU AKOPA
CHU2Ka€T BEJIMYUHY IIYCKOBOI'O TOKa, IIpHU 9TOM

U
Iy = ——. -1.37
ET (-1.37)
+
Voo
0B
—
Iy /?7 =
F /77 f— — —
\
| == |
\
— |
\ .
g T L L L
Puc. -1.38: K ommcanuto mpo-
Puc. -1.37: Dnexkrpudeckast Imecca pasroHa JBUIATEIIs II0-
cxeMa IycKa JIBUTaTe s TTOCTO- CTOAHHOI'O TOKA.

AHHOI'O TOKa.

DJIeKTprIecKas cxema, IIpUMeHsieMasi IIPH IIyCKe JBUraTesei TOCTOTHHO-
ro TOKa, II0Ka3aHa Ha puc.37. 3ueck Ry, R, R,3 IyCKOBBIE COIPOTUBJIEHUS,
K, K, K3 — HOpMaJIbHO 3aMKHYTbIe KOHTaKThI. B Havase mycka mpu n = 0
BCe KOHTAKThI pA30MKHYTHI, BCE COIIPOTUBJIEHUS BKJIIOYEHBI B BETBH OOMOTKH
sikops. [1ycKoBOiT TOK CHUKEH JI0 BEJTUIUHBI

U
Ry+ Ru+ R+ Ry’

[HH3 =

Pasron jsurare/ist MpoMCcXOJUT MO MCKYCCTBEHHOW CKOPOCTHON XapaKTepw-
cruke (3) puc.38. Iloce gocTukeHnst CKOPOCTH 1 = M3 U TOKA B OOMOTKE
sakopst I, = I3 KOoHTakT K3 3aMBIKaeTCd U JIBUTATEb [IEePEXOIUT Ha, UCKYC-
CTBEHHYIO CKOPOCTHYIO XapaKTEPHUCTHUKY (2) ¢ IyCKOBBIM TOKOM

U
R,+ Ry + Ry

Ism2 =
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[Tocsie nanbHEiiIero pasrona JIBUTATE/Id W JIOCTHKEHUsT CKOPOCTH N = N
U TOKa B oOMOTKe skopd [, = I;o KOHTakT K5 3aMbIKaeTCs U JBUI'ATE]Ib
[EePEXO/IUT HA UCKYCCTBEHHYIO CKOPOCTHYIO XapakTepuctuky (1) ¢ mycKoBbIM
TOKOM

U
[Hl'll = .
Ry, + Ry

[Tocyie nanbHeiiero pa3roHa JABUraTesIsi U JOCTUKEHIA CKOPOCTH N = 1y
1 TOKa B 0OMOTKe sikopda I, = I;; KOHTakT K 3aMbIKaeTCs U JIBUTATE]Ib
IIepeXo/IUT Ha eCTECTBEHHYIO CKOPOCTHYIO XapaKTEPUCTUKY U PA3TOHAETCS JI0
HOMUHAJIbHBIX 3HAUEHUN CKOPOCTHU U TOKa B 00MOTKe sTKopsi. Ha sToM pasron
ABUT'aTeEJIAd 3aKaHIYNBaCTCA.

4. IIpumepsl pacdera.
4.1. IIpumep pacuera. Bapuant Ne6

JIBurare/ib MOCTOAHHOIO TOKA IMapaJLIeIbHOIO BO30YK/IEHUA, HOMUHAJIBHOE
Hanpsikerue kotoporo pasno U, = 220B, npu HOMUHAJILHON HArPy3Ke IT0-
Tpebisier Tok I, = 19, 8A, a npu xosocToMm xojie orpedsier Tok Iy = 2, 0A.
HomunasibHast CKOPOCTDb JIBUTATE IS BpallleHus paBHa n,96000 /MuH, compo-
THBJIEHHE OOMOTKHU siKOps napuraresss paBHo R, = 1,50M, comporusieHme
menn OOMOTKHU BO30Y2KIAeHus apurarens pasHo R, = 1500M. MarauThabie u
MEXaHHYECKUE TOTEPU MPUHATH IMOCTOTHHBIMU IIPH BCEX PEKUMaX PabOTHI
JIBUTATEJIS.
OrnpeieuTh:

® HOMWHAJbHYIO MOIIHOCTH JABUTATENd Py,

e HOMUHAJILHBIN Bpalaiomuiit MoMeHT Moy,

® HOMHHAJbHBIN KOI(DDUIMEHT MOJIE3HOr0 JEHCTBUS 1)y,

® IIyCKOBOIl TOK jBuraresis I; 6e3 IycKOBOIO peocTaTa,

® CONPOTHBJIEHUE IIYCKOBOTO peocTara npu ycaoBuu I, = 2,51,
® IIyCKOBOIl MOMeHT My, TIpH ITyCKe JIBUTATEJIs C PEOCTATOM.

1. Homunasbnas mMormpocTs asuratess Py, onpeensercs u3 COOTHOIIe-
must (-1.16)
Py = U, - I, = 220 - 19,8 = 4356 Br.
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2. HomuuaJibHBIH Bpamaoonuii MoMeHT Moy, olpesessieTcs U3 COOTHOIIe-

aust (-1.27)
P2H

Ty

My = 9,55 -

3/1ech CKOPOCTB Ny 3aJlaHa, TMOJE3HYI0 MEXaHHIECKYI0 MOITHOCTH FPo, HaJO0
nafiru. Ona onpejienserca u3 6ananca Momuoctu (-1.21) st HOMUHAIBLHOTO

pexKnMa
PQH:P].H_PB_P?)H_PCH_P,ZLO6H_APMH'

31ech HOMUHAJIBHAS MOITHOCTL P, yzke Bhranciena. OcraJbHbIE claraeMble
HeoOxomMo Hafitn. Hadumem ¢ moreph B 1enm 0OMOTKN BO30YXKJIeHUSA. DTU
[IOTEPU HE 3aBUCAT OT PEXKUMAa PAOOTHI JIBUTATENST U OIPEIE/IAIOTCS U3 COOT-
Homenus (-1.17)

P,=R,- I,

3/1eCch CONPOTUBJIEHHUE TIETTH OOMOTKU BO30YK/ICHUS 3a/IaHO.
2.1. Tok B 0OMOTKe BO30YKJICHUS OIPEJIC/IACTCS U3 COOTHOIIEHUS

U, 220
-[B = 7H _ —— = ]_’4 A
R, 150 ’

2.2. Orcroyia morepu B el 0OMOTKKA BO30Y:K/IEHUS U3 COOTHOIIEHUS (—
1.17)
P,=R, - I?=150-1,47* = 323 Br.

Tenepsr Haiizem morepu B 0OMOTKE sIKOpsT B HOMUHAJIBHOM pexkume P,,. Onu
onpeiessiiorcs u3 coornorernst (-1.18)

Pu=R, I2, .

31ech conporuBieHne 0OMOTKI SKOPs 33/1aHO, & TOK B OOMOTKE sIKODsI OITpe-
Jengercs u3 coorrorrenus (-1.9).
2.3. Tok B 06MOTKe SIKOPsl B HOMUHAJIBHOM DEKUME

Ly=1I,—1,=19,8—1,5=18,3 A.

2.4. Tlorepu B 0OMOTKe SIKOpsi B HOMHHAJIHHOM pexkuMe P, B cOOTBeT-
crBum ¢ coorHormenneM (-1.17)

Py=R, 1> =1,5-18,3*>=502,3 Br.
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Hawm octaercs HaiiTu moTrepu B CTaJIM U MeXaHUYECKHE TTOTEPU B HOMUHAJIb-
HOM pexkuMe Py + Poogy + AP,y,. Ilo ycinoBuio stu norepu npuHuMaroTcs
ITIOCTOSIHHBIMU TP BCEX peKnmMax paborhl gasurarests. [losTromy MoKHO cau-
TaTh, 9TO 9TU IIOTEPU PABHBI IIOTEPAM B CTAJIU U MEXAHMIECKUM IIOTEPAM B
peXKUMe XOJI0CTOTO XOJIa, TO eCTh

PCH+P;106H+APMH:(P0+PIL06+APM)X)(-

[Torepu B cTasm u MexaHHYeCKHe TOTEPH HaiijeM n3 GajaHca MOITHOCTH (-
1.21) B pekmMe XOJIOCTOTO XO/Ia

PlXX:PB+P3XX+(PC+P,LLO6+APM)XX

HpI/I 9TOM YYTEHO, YTO II0JIE3Had MEXaHMYICCKad MOITHOCTDL JABUIaTEJId B Pe-
JKUMe XOJIOCTOTrO Xojia paBHa HY/IO Poy, = 0. Takum obpazom,

(PC+PLLO6+APM)XX:P1XX_PB_PSXX'

MorrHoCTh JIBUTATENII B PEXKUME XOJIOCTOIO X0J1a Py OlpesessieTcs u3 co-

ornorennst (-1.16)
Plxx = UH'[Xx-

81eck Tok xosocroro xoua Iy, 3aman I, = Ip = 2,0 A.
2.5. Takum 0Opa30M, MOIHOCTH JBHUTATE/IS B PEXKUME XOJIOCTOIO XOJIA
Plxx
P =U, I, =220-2,0 =440 Br

[Torepu B memu 06OMOTKH BO30YK/ICHHUS HE 3aBUCAT OT pexKuMa pabOThI JIBU-
raresisg. Oun ObLIn cocunTanbl B 11.2.2 P, = 323 Bt. Teneps naiijiem rnorepu
B OOMOTKE sIKOPsSI B PEXKHMME XOJ0CTOro xo1a Py. OHI ONpemeIsioTcs U3 co-

oruormrenns (-1.18)
PSXX = RH : Ijxx .

3/1ech copoTUB/IeHIe OOMOTKI SIKOPSI 33/IaHO, & TOK B OOMOTKE SIKOPsI OIIpe-
JesisteTcst U3 cootHomenus (-1.9).
2.6. Tok B 0OMOTKE SIKODSI B PEKIMeE XOJIOCTOIO X0/

Lk = Lix — Iy = 2,0_ 1,5 20,5 A
2.7 Ilorepu B 0OMOTKE AIKOPSA B PEXKHUME XOJOCTOTO X0J1a Puyy

Paxx:Rﬂ'[;%XX:1,5'0,52:0,375 Br.
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2.8. B pe3yJjibTaTe HaXOJIUM IIOTEPU B CTaJIM U MEXaHUYECKUE IIOTEPU B
HOMUHAJIbHOM DPEXKUMeE

PCH_I_P,LLOGH_I'APMH:(Pc+Pgoﬁ+APM)Xx:Plxx_PB_Pa)(X:
440 — 323 — 0,375 = 116,625 Br.

2.9. Tenepb MBI UMeeM BO3MOYKHOCTH HANTH TOJE3HYIO MEXaHUYECKYTIO
MOIITHOCTbD JIJII HOMAHAJBHOTO PeXKIMa

P2H:PIH_PB_PSH_PCH_P,E[OGH_APMH:
4356 — 323 — 502,3 — 116,625 = 3414, 075B.

2.10. 1 HOMHUHAJIBHBII BpaIaIOmii MOMEHT

Py, 3414, 075
—9,55. =
Ny 960

Moy = 9,55 - =33,96 H m.

3. Homunasbubiit K03 UIUEHT TOJIE3HOTO JIEHCTBUS 1), OLPEIEISIeTCs

u3 coornomenus (-1.23)

Py 3414, 075
— 22 0% = 200
=P %= "1356

- 100% = 78, 4% .

4. ITyckoBoii Tok jBuraress [, 6€3 yCKOBOTO peocTaTa OIpe/Ie/IseTcs: u3
coornomenns (-1.37)

U, 220
IH:[HH+IB:7+]B

= 4 1.5=146.7+1,5=148 2 A..
R, 1ﬁ+’ X ’

5. ComnpoTuBJjeHne IIyCKOBOTO peoctara 1pu ycaosuu I, = 2,51, onpe/e-
agercst u3 coornorennit (-1.9) n (-1.37)

Ux
o=l 4+, =—" 4.
+ Rut Ry
Orkyma
Un Uy 220
_ “R=- U g - —~1,5=3,08 On.
== =55 -1 =95 19815 Lo~ 3080

6. ILyckoBoit MomeHT Mo, TIpH IIyCKe JIBUTATENS C PEOCTATOM.
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DTOT MOMEHT HaiijIleM, YUUTHIBasi, YTO IPU IIyCKEe BPAIAIONIUi MOMEHT
paBeH ssieKTpoMarauTaoMy (cmorpu cootrorerne (-1.30)) M, = Mo,. Kpo-
Me TOro u3 coorTHorerust (-1.26) cieayer, 9TO0 OTHOIIEHUE SJIEKTPOMATHUT-
HBIX MOMEHTOB JIJIsl PA3JIMIHBIX PEKUMOB PabOThI JBUrATEsI PABHO OTHOIIIE-
HUIO COOTBETCTBYIONIMX TOKOB B OOMOTKE SKOPS

M, Iy
M, L
Takum obpazoMm, nMmeeM
[HH
M2r[ = vy -
[HH
HoMmuHaIbHBIN 9/I€KTPOMATHUTHBIA MOMEHT Haiiiem u3 (-1.25)
P3MH
My =9,55- ,
Ny

rje Poy, onpesensercs uz coornomnenus (-1.22).
6.1. DjaekTpoMaruuTHasd MOIIHOCTb B HOMHUHAJHHOM PEXKUMe

P3MH:P1H_PB_P3H'

MommnocTh, moTpedbisgemMast JBATaTeIeM B HOMHHAJIHLHOM PEKUME COCUNTAHA
B 1.1 P, = 4356 Br. MomuocTb, mnenu BO30YKJIEHHS COCUUTaHA B I1.2.2
P, = 323 Br. MorHocTh, B 11e1in OOMOTKN SIKOPSA B HOMHHAJIbHOM PEXKHMe
cocuntana B 11.2.4 P,; = 502, 3 Br. Takum obpasom,

Py = Py — Py — Poy = 4356 — 323 — 502, 3 = 3530, 7 Br.

6.2. Orcro/ia pacCUUThIBAEM JIEKTPOMATHUTHBIT MOMEHT JIBUTATEJIA B HO-
MHUHAJbHOM PeKUMe
Pon 3530, 7
M, =9,55- =955 ——
Ny 960

6.2. Tok B 0OMOTKe sIKOpsl B PEKUMeE IyCKa PACCUUTHIBAEM, MCXOJs U3
coorHomtenus (-1.37)

=351Hwm.

U 220
- R,+R, 1,5+3,08
Tak KaK TOK B 0OMOTKe AKOPSd B HOMUHAJIbHOM PEKUME y¥Ke COCUUTAH g =

18,3 A B 11.2.3, TO mastee onpegensem Moy,.
6.3. IlyckoBoit MoMeHT My, IpM IIyCKe JIBUTATEJISI ¢ PEOCTATOM.

L .. . 48

1—=>_ — 92,1 H u.
ny =30 1ggm =921 Hu

=48 A.

]HH

M2n -
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4.2. Ilpumep pacuera. Bapuaur Ne26

JIBurare/ib MMOCTOAHHOIO TOKA MapPaJLIeIbHOIO BO30YK/IEHUA, HOMUHAJILHOE

Hanpsikeaue koroporo pasuo U, = 110 B, pasBuBaeT HOMUHAJIBHYIO MOIII-

Hocts B, = 60 - 10 Br. HomunaiabHasg CKOPOCTL BpAIlleHUs PaBHA N, =

1225 06 /MuH, HOMEHAILHBIA KOI(DOUIUEHT [T0JIE3HOTO IefiCTBUST PABEH 1); =

86, 5%. IToTepu momHocTy B Henu gxopa P, = 5,2-1072-60-10° = 3120 Br.

[ToTepu MomHOCTH B nenu Bo30yxKaenua P, = 4,8-1072-60 - 10° = 2880 Br.
OmnpeieuTh:

® TOK B Ilenu OOMOTKH BO30yKJeHus Iy,

® TOK B OOMOTKE sIKOpsl IIPY HOMUHAJILHOU HArpy3ke g,

e HOMUHAJBHBIN Bpalmatonmii MoMmeHT M,

® COIPOTUBJIEHHE ITYCKOBOI'O peocTaTa mpu ycjuouu I, = 2,51,
® IIyCKOBOIl MOMeHT M, IIPU IIyCKe JIBUTATETISI C PEOCTATOM.

1. Tok B mernu 06MOTKU BO3OYKjIeHUS [, OlpeiesigeTcsd U3 COOTHONIEHUs

(-1.17)
P, 2880
[B = 7]3 = —— = 26, 2 A .
Uy 110
2. Tok B 0OMOTKe SIKOpsi IIpU HOMUHAJIBHOI HArpyske [, OIlpeiessieTcs

u3 coorrommenus (-1.9)
P, 60-10°

L=l — L= — L=~~~ 26,2 = 545,4 - 26,2 = 519,2 A.

3. HomuuasibubIil Bpamaronuii MoMeHT Moy, olpeessieTcs U3 COOTHOIIIe-

aust (-1.27)
PQH

Ty

My, = 9,55 -

3/1ecb CKOPOCTb Ny, 3aJ1aHa, MOJIE3HYI0 MEeXaHHYeCKYIO0 MOIIHOCTb Fb, Haso
naiitu. 3.1. Ilosie3nasg MexanumdecKas MOIIHOCTL [y ollpejiesidgercs U3 COOT-
Homenus (-1.23) s HOMUHAJIBHOTO PEKIMA

n ~ 86,5

Pﬂzi' H —
T 100

-60-10° = 51,9-10° Br.
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3.2. Orciona HOMUHAIbHBIN Bparmaomnii MoMeHT Moy

)= 51,9 - 103
LY P A

My, = 9,55 - —
2 = 9,55 Ny 1225

= 404,6 H .

4. ConporuBiieHne IIycKOBOIO peoctaTa Ipu ycjiosuu I, = 2,51, ompeie-
agercst u3 coorromennit (-1.9) u (-1.37)

U,
L= Lyt I, = —2 41,
TR TR
OTkya
U, U,
R P A R Ay A

4.1. 31ech HOMUHAJBHBII TOK JBUTATENS [; OIpPEeIesIsieTcst U3 COOTHOIIIe-
aust (-1.9)
I, =1+ 1,=519,24+26,2=>543,4 A.

4.2. CornporuBjierre OOMOTKH SIKOPs [y OTIPEe/sieTcst U3 COOTHOIEHUST

(-1.18)
Puw 3120

T2, 519,22
4.3. B pe3ysbraTe cOIPpOTUBJICHUE ITYCKOBOI'O peocTara Mpu ycaoBun [; =
2,51, paBHO

R, =0,0116 Owm.

U, 110
R,=—" _R, =
AT 250, — 1, 2,5-543,4 — 26,2

—0,0116 = 0,071 Om.

5. IlyckoBoit MmomeHT Mo, TIpH IIyCKe JIBUTATENIS C PEOCTATOM.

DTOT MOMEHT HaiiJieM, YINTBIBasl, ITO IPH IIyCKE BPAIIAIONIHH MOMEHT
paBeH veKTpomaranTaoMy (emorpu coorrormenue (-1.30)) M, = Ms,. Kpo-
Me TOro u3 coorHorenust (-1.26) ciemyer, 9T0 OTHOIICHHE JEKTPOMATHUT-
HBIX MOMEHTOB JIJIsI DA3JIMIHBIX PEKIMOB PabOThI JBATATE I PABHO OTHOIIIE-
HUIO COOTBETCTBYIOIINX TOKOB B OOMOTKE SIKOPST

M, I
MH B ‘[HH .
Takum obpasom, umeem
‘[HH
M2n — MHE .
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HoMmuHaIbHBIN 9/1€KTPOMArHUTHBIA MOMEHT Haiinem u3 (-1.25)

PSMH
M, =9,55- ;
Ny

rje Py, onpejensiercs: uz coorHorenust (-1.22).
51 SﬂeKTpOMaFHI/ITHaH MOIITHOCTH B HOMHNHAJIBHOM pe}KI/IMe

Py = Py — Py — Py = 60000 — 2880 — 3120 = 54 - 10° Br.

5.2. OTCIO,ZL& pacCIUuTbIBacM SJIeKTpOMaFHI/ITHI:Jﬁ MOMEHT JABHUTI'aTCJId B HO-
MHHaJIbBHOM PEXKHNMe

P 54 - 103
M, =9,55- =9.55-
9,55 o 9,55 o3

=421 Hwm.

6.2. Tok B 0OMOTKe SIKOpsl B PeXKUMe ITyCKa PACCUUTHIBAEM, MCXOJS U3
coornomtenns (-1.37)

Ux 110

Liw = = = 1331 A
R,+ R, 0,0116+ 0,071

Tak KaK TOK B OOMOTKE fKOPsl B HOMUHAJLHOM PEXKUMe y2Ke cocuuTa [, =
519,2 A B 11.2.3, T0o maJiee ompenensgem Mo,.
6.3. IlyckoBoit MoMeHT My, TIpU TIyCKe JIBUTATE]ISI ¢ PEOCTATOM.

Iy 1331
MQH == MHE == 421@ = 1079 H m.
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