[image: image1.png]Ecau 110 npoBogHuKaM, PACTIOIOKEHHBIM HA HEKOTOPOM pac-
CTOSIHUM ApYr OT ApYyra, TEKYT TOKM, TO IIPOBOJHUKH C TOKa-
MM, TEKYIUUME B DasHBIX HANPABJICHHAX, OTTAJIKHBAIOTCH IPYT
OT Apyra, B ONMHAKOBBIX — NPUTATHBAIOTCA. Ecinm B ofHOM u3
IBYX TIpOBOIHEKOB TOKa HET, OHU He B3aumogelicrayior. Ilpuun-
Hy B3auMoOuelCTBUS HEJIB3A OOBLACHUTE KYTOHOBCKHME CHJIAMHE,
TaK KaK NPOBOAHMKMY B IIEJIOM BJIEKTPHYECKM HERTPaJIbHEL,

BsaumoneiicTaue IPOBONHUKOB ¢ TOXaMyi 06bACHAETCA B3au-
MozeltcTBHEM TOKOB C MATHWTHBIMU NOJIAMH. Mazrnummoe nose
BO3HWKAET B IPOCTPAHCTBE BOKDPYT ABIKYIIMKCA 3APANCB, fell-
CTBYET OHO TOJILKO Ha IBUKYIIMECH 3aPaibl; OHO MATepUaLEHO
10 CBOGH npupoue, T.€. CYMECTBYET pealibHO, HE3ABUCHMO OT Ha~
mux Omymerui ¥ ABNASTCA JACTHBIM CJ1y9aeM SJIEKTPOMAarHUT-
HOTO IIOJIST.

MarsauTHoe IoJie OPUEHTUPYET B ONPEICICHHOM Halpas-
JICHHY MarHUTHYIO CTDEJIKY M PaMKy C TOKOM. Hanpaﬂ-
Jienue, KOTOPOe IpH 3TOM IpuoBpeTaeT cenepHbIi mosmoc





[image: image2.png]MaTBUTHOK CIpesiki (MM HODPMAMDb K DAMKE C TOKOM), CIMTa~
IOT HaNpaBJIeHUEM 6exmopa Mazwumnoll undysyuy 5, XKOTOpBilt
ABJIRETCA CUIIOBOR X2PaKTepUCTHROH MarRUTEOrO 1ossa. OmeiTst
TIOKA3BIBANOT, YTO MAKCUMAJIbHEIL MOMEHT CUJT, JSHCTBYIOMUX Ha
PaMKy C TOKOM B MBTHHTHOM 11071 Mipax, IPOLOPLEOHANEH CHITE
roka I B pamxe n ee wiomamu S; Mmax ~ IS. Otcioma punmo,

YTO OTHOMIEHUE I S He 3aBUCHT OT CBOHCTB PaMKH, & xapax-
TEPU3yeT CaM0 MAarHuTHOe nose. Ero u npnanmawr 38, MOLYJIh
MarHETHOR HHIYKINM:

Mmaz
WIS

Enmmua Marnvrso#t wHoyknum Basesaetca mecaa (Tn):
1Ta=1H/(A" u).

E=




[image: image3.png]Harnsapnyio xapTuRy MArHHTHOTO IOJIs NOJYYalOT, UCIIOJb-
8Ys MOHATHE O AUNUAL MaznumHOl undynyuy, KacaTembHER K
KOTODHIM B K20Kz0ft TOUKe HANIDABJICHE TAK K€, KAK BEKTOp b B
Tolt Xke Touke, DT CHJIOBBIE JIMHUM BCErHs 3aMKHYTH. Ilojs c
33MKHyTHIMH CH/IOBLIMY JTUEHAMH HA3LIBAIOTCS BUXPEBLIMIL, BHA-
YUT, ¥ MarAuTHOE IOJIe BUXPEBOE; BTO 0GYCIIOBJICHO OTCYTCTBH-
€M B IPUPOAE MATHATHBIX 8apANOB (HA, KOTOPDIX CHIIOBBIE JHHUK
MOIIM GBI HAUMHATECA UM 32KAHYMBATLCH). JIMHUM MArHETHOR
MEIYKIRY MATHATHOTO NOJIsA NPSMOrO IIPOBONHAKA, C TOKOM Hpern-
CTABIAIOT CO0OH OKPYXKHOCTH, JIeXaImue B IJIOCKOCTAX, IEPNeH-
AUKYJIAPHBIX NPOBONHUKY. LIeHTps! OXpyRHOCTEH! HAXOMATCA HA
ocH nposofHuKa. Hanpabresne cusiosbx JuHud MarkuTHOLO 10~
J17 B 9TOM CJIyHae ONpEeNeNaeTcs NpaBusioM bypasauka (Ipasoro
BUHTA): €C/M BPAIaTh OypaByuuK TaK, 4T00bI OH NEePeMEmIaICcs 1o
TOKY, TO HAIPABJICHNE BPAINEENA PYKOATKH COBNATAET C HAUPAs-
JICHUEeM CHJIOBBIX Jmaui mossa (puc, 40).




[image: image4.png]Benutuia marnuTao# nEykimy B Touxe A (oM. puc. 40), yna-
JIGHHO} OT NMPOBOZHMKA C TOKOM pesnumHoit I Ha paccTosuue 1,
ONPEAETIAETCS BbIPAXKEHNEM

Ba(r) = ppoI /21,

LOe J4 — MarHuTHASA NPOHHUIIAEMOCTS CPENpL, pto=4m-10"7 H/AZ —
MarHUTHas1 IIOCTOAHHAA.
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MarguTHOe nosie JedcTByer Ha. IBIDKYMHHCA CO CKOPO-
CTHIO ¥ 3apAML g ¢ HEKOTOpolt critolt, HaspraeMolt cuaol
Joperzjo:

F, = gquBsina

(@ — yron mexmy Bu ¥). Cmua Jlopenna BCErfa NePHEHIUKY-
sapna xak B, Tax u 7.

Cwra, ¢ XOTOpO#l MarHHTHOE MOje JefiCTByeT Ha mps-
MoymHelHbI NPOBONHMK HyuHOM [, IO KOTOPOMY TeHeT
rox I (cura Amnepa), Brraucnserca no saxony Amnepa:

F,=Bllsna

(@ — yros Mexy HanpaBJeHHAMHA TOKa K B).

Hanpassiegne cun Jlopenna n AMIepa onpeneszerca uo npa-
GUAY A€6Ol pYKu: 6CAU JEeBYIO PYKY DACHOJIOKUTH TaK, YTOOLI
JTHHEHE MHEYKIAE BXOAWIMA Gbl B JIaHOHb, & YEThIPE MaJibila Guumu
HANPABJICHSI O ABHKEHMIO TOJOKNTENbRBIX 3apaAn0s (Wm mpo-
THB ABIKEHES OTPHIATEILRBIX), TO OTOTHyTHI Ha 90° Gompmoi
naJiel NOKaXeT Hanpasjlenue nedcTByIOmel CHbl (pmc. 41).

Puc. 41




[image: image6.png]Korzna Bemectso sanosHAeT IPOCTPAHCTBO BOKPYT IPOBONHE-
K& € TOKOM, TO MAHATHOE [0JI€ COBRAELTCA HE TOMBKO STHM TOKOM,
HO ¥ IRIDKEHHEM 32PSIKEHHBIX JACTHI, BHYTPH STOMOB M MOJe-
KYJl BEMECTBA — MOAEKYARPHuMY Toxamu. JlaHHaA rumoTesa
Gulia BhigBRHyTa AMumepod. Uma yTBep:iavia, YTO MarHMTHbIE
B3aMONEHCTBIA BO BCEX CIIYHAAX ABIAIOTCA BIANMONEHCTBRAMY
TOKOB. B HacTOsMIIee BpeMst OHA TONTBEPKIEHA MHOKECTBOM DKC-
LIEPHMEHTOB.

B orcyrcTBUN BHEMHEIO MACHUTHOLO HOJA CO3ABAEMEBIE MO~
JIEKYJISIPHBIME TOKAMH II0J1A OKA3bIBAIOTCH CKOMIEHCUPOBAHHLI-
MM BCJIEICTBHE XAOTHYECKOTO ApmKeHws aromoB. OnHaxo Ipm
HAJIOMKEeHUH BHEITHEr0 MATHUTHOTO NI0JA By 9Ta KOMIEHCAUMS Ha-
pymaercs, ¥ NoJjie MOJIEKYNADHBIX TOKOB M3MEHSCT MHIYKUWIO
MArHUTHOIO IIOJIA B BEIIECTBE: TEJIO HaMazHuNusaemca. Ilpudem
MHNYKIHA MATRETHOTO 01 B HAMATKUYEGHHOM BEIIECTRE B ONHAX
cay4asx cTaHoBurca Gosbinell, a B Apyrux — MeHbliel, wem By,

OTHOmeHMe HEAYKIAN MATHITHOTO 110/ B OIHOPOIHOH cpene
K MHOYKIMY MATHATHODO IIOJIA B BAKYYME HA3BIBAIOT MAZHUMHKOUY
NPOHUYLAEMOCTNGI0 cpeﬁbt:

LYTER
'u.—Bo'

314 BESIMIAHS XAPAKTEPH3YyeT MATHUTHbIE CBOHCTBA BEIECTBA U
SABUCHUT OT PONA BEMIECTBA M €F0 COCTOAHMS.
BonBmuAECTEO BEMIECTS ABJAITCA CAGTOMAZHUMNBMUY WX
MATHETHAS HPOHULAEMOCTH CI1a00 OTAuYaeTcs of eguaunsl. Cna-
GoMarHATHBIE BEMIECTBA JEATCH HA NaPAMEZHEMUNY, KOTOPHIe
HECKOJIbKO yCHJIMBAIOT BHEUIHee MarHuTHOe moae (4 > 1), u dua-
Mazremusy, HECKOILKG ocIabsomue suemHee roe (g < 1),
CubHBIME MarHUTHEIME CBOHCTBayMu OBJIAIATOT TAaK HASLIBA-
| emble Peppomaznemuny (¢ > 1). B oTux BemecTBax MarHNTHAL
NPOHANAEMOCTS 3ABUCAT OT HHIYKIHY BHEIHEro MOJIs, IPH 9TOM
CIOCOBHOCTS HAMATHEYABATECS HANAET C YBEIHICHUEM TeMIepa-
TYPH ¥ IIDH ONpENeNIEHHOM €e sHavemmn (Temmeparype Kiopm)
ucuesaer BoBce. IIpH BHIKJIOYEHHOM BHEIIHeM noJe deppomar-
HETUK OCTaeTCHd HaMArHNICHHEEIM,




[image: image7.png]THomoxom maewumuoll undysyuu @ depes miomainKy S
HABBIBAGTCS BEIPAKEHHE:

® = BScosa,

@ — YToJ1 Mex/AY HOPMATIBIO K IIOMA/KE I BEKTOpOM MarHRTHON
naayxumn B (puc. 42).

Puc. 42

Enusmiett n3MepeHUs MATHMTHOIO IOTOKA HABJIACTCA aebep:
1B6 = 1 Tn-1M2. Ecsmz B MATHITHOM TIOJIE ABIDKETCSA NPOBOIHUEK,
nepecexas CUJIOBHIE JIMHMM MATHHTHOTO NOJIA, WM MBrHUTHBIR
OTOK, NPORU3HIBAIONI HeKOTOPLIY 3aMKHYTHIA KOHTYD, MEHz-

. eICA ¢ TEeYEHEHeM BPEMEHH, TO Ha KOHIAX NPOBOJHUKA IOAR/IACT-
Cs1 PASHOCTH NOTEHINMAJIOB, & B 3AMKHYTOM KOHType — TOK; 9T0
SABJICHVE HASHIBASICA asexmpomaznumuots undysyuet.

Io saxony oaeKmpomazrumHol undyryuu @apades

ONC urayxmmn (E,) ONpEneIsSeTcs CKOPOCTHIO N3MeHe~

HMS MATHWTHOTO TOTOKA, NPOHUSHIBAISIIEre KOHTYP, M

nponopumoHabHa uncsy (V) BUTKOB B KaTyImKe:

S,,=—-92-N, ecm N=1, 10 &= _Ag

At
IIpasuno Jlenya: BOSHUKAIOIUHA B 3AMKEYTOM KOHTYPE HHAYKIIH~
ORHEIH TOK MMeeT TAKOe HAIPABJICHNE, YT0 COalaBacMEll M Mar-
HUTHLIH MOTOK uepe3 IJIOMANDb, OTPAHUIEHHYIO KOHTYPOM, CTpe-
MUTCA KOMIEHCHPOBaAThH TQ M3MEHEHNE MarHuTHOIO TOTOKa, KOTO-
PLIM BBISEIBAETCA IanHbE TOK. B saxone Dapasgesa 3T0 NpaBuJIo




[image: image8.png]YYHTHIBASTCS BBEICHUEM 3HAKA MUHYC IEpel CKOPOCTHIO H3MeHe-
HIA MArHuTHOrO IIOTOKAa,

Puc. 43

Ec/iM NpOBONHUK PABHOMEPHO NEPEMEMAcTCs B OZHOPOLHOM
MareaTHOM nosne (puc. 43), To D/1C, BOSHUKAINAS B HEM, DABHA
Da3HOCTH NIOTERIMAJIOB H €r0 KOHIIAX ¥ OMPENeJIACTCSA [0 3aKOHY
Dapayes:

Ex=-B:l-y-sina.

dnexTpuyecknt TOK, IPOXOIAMMA 10 IPOBOJHUKY, CO3ZAET BO-
KpYr Hero MaranTHOe moJsie. MarnuthbIt noTok @ uepes xom-
TYP 3 STOT0 NPOBOJHAKA IPOMOPIMOHAJIEH MOZYJHO UEIYKIMH
B MarsHuTHOTO NOJIA BHYTPH KOHTYDA, & MHIYKIMSA MAUHATHOIO
NOJIA B CBOK 0YEpEenb NPONOPHUUOHANBHA CHJE TOKA B IPOBOI-
nuxe, CJen0BaTEILHO, MATHUTHEIY IIOTOK Yepe3 KOHTYD NIPAMO
TIPONIOPUMOHAJIEH CIJTe TOKA B KOHTYpe:

®=L-1I.

Koadduupenr nponopumoransocry L Mexny cuoft Toxa I B
KOHTYPe W MarHATHBIM 1OTOKOM @, CO30aBaeMbIM 9THM TOKOM,
HABLIBAGTCA UHIYKMUGHOCTIBIO.

Egusnuelt namyxrusnocry ssaserca senpu (Im): 1 T'm =
=1B6/A.

Ssnenve posuuxnosenns HIC MHAYKIME B D7EKTPUYECKOM
LENY B Pe3yJIbTaTe UIMEHEHUs CHJIbI TOKA B OTOH Iiemif HA3hIRA-
erca camoundyxyueti, B coorsercrnum ¢ mpasmiom Jlenna, DIC
CaMOMHIYKIHA NPENATCTBYET HADACTAHMIO CHb TOKA IIPU BKITIO-
weHun u yGHIBAHUIO CUJIb TOKA NpH Beikmovennn yenu. DIC ca-
MOWHIYKIUH, COTVIACHO 3aKOHY O D/IEKTPOMATHMTHON MELYKINH,
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