JIABOPATOPHAA PABOTA

2 8. DJIEKTPOMATHUTHAS HHYKLHA

10.B.Tuxomuposn
O3HaKOMbTECh C KOHCIEKTOM JeKuuid u yueOnukom (Casenbes, T.2, §39-47). 3amy-
cTute nporpammy. Bribepure «OIeKTpUUECTBO U MAarHETH3M» U «JIEKTPOMAarHuT-
Hasl UHIYKLUS.
HaxxmuTte BBEpXy BHYTPEHHErO OKHA KHOIIKY C M300pa)keHueM cTpaHuubl. [Ipoun-
TaliTe KpaTKHe TeopeTuueckue ceeHnsa. Heooxoaumoe 3annmuTe B CBOM KOHCIIEKT.
3akpoiiTe BHYTPEHHEE OKHO, HaXKaB KHOIIKY C KPECTOM CIIpaBa BBEPXY ATOr0 OKHA.

HEJb PABOTbI

* 3HAaKOMCTBO C MOJCIMPOBAHUEM SIBIICHHUS DIIEKTPOMArHUTHON WHIYKIHUH
(BMDN).
e DKCIEPUMEHTAIBHOE MOATBEPKICHUE 3aKOHOMEpHOCTE DMMU.

KPATKASA TEOPUSA

OJIEMEHTAPHBIM MATHUTHBIM TIOTOKOM d®gp 4yepe3 ¢uzndecku Majblid
AJIEMEHT TIOBEPXHOCTH TUIOMIA B0 dS HA3BIBAETCS CKAISIPHOE MPOM3BEICHIE BEKTOPA
MHIYKIMH MarHUTHOIO IMOJS B Ha BEKTOP HOPMald N K JaHHOMY DJIEMEHTY I10-
BEPXHOCTH U Ha TuIonaab dS:

ddy = (B 1)M@S .

MATHUTHBIM ITOTOKOM @3 yepe3 noBepXHOCTh IUIONIAAbI0 S HA3bIBAECTCS CyM-
Ma BCEX AJIEMEHTAPHBIX MMOTOKOB Y€pe3 BCE JIEMEHTHI ATOM MOBEPXHOCTU (MHTETpall
10 TTIOBEPXHOCTH):
(DB = .[ BdS .
S

AHaM3upysl CBOMCTBA MHTErpajia B MPAaBOM YAaCTU JAHHOIO COOTHOILIECHHS, MOYKEM
MOJIYYUTh YCJIOBHS, KOTJIa JAJI ONPeIeTICHUs TOTOKa He TpeOyeTCss MHTETPUPOBaHUE.
[Ipocteiimuii Bapuant: notoka HeT (Pp = 0), ecniu 1) B = 0 unm 2) BeKTOp MarHur-
HOM MHIYKIIMH HAMPABJIEH MO KACAaTEIHHOM K TOBEPXHOCTH B JIFOOOH €€ TOUKe

(BO 1)

Bropoii BapuaHT: MOTOK €CThb NpPOM3BEACHHE MHAYKIMHU Ha 1wiomans (Pg = BIS),
eCIH (E-ﬁ)zconst , T.€. OJTHOBPEMEHHO BBIMOJIHIKOTCS JIBa YCIOBHUSA: BEKTOpP HH-
TYKITAW HATIPABJICH 110 HOPMAJIM U UMEET OJIHY U TY )K€ BEJIMUMHY B JIFOOOW TOUYKE TO-
BEPXHOCTH.

MHJIYKLWEN Ha3biBaeTcs SBICHHE BOBHUKHOBEHHUS OJHOTO OIS (Hampumep, K-
TPUYECKOTr0) MPU U3MEHEHUH JAPYTOro MoJis (HalpuMep, MAarHUTHOTO).
DJIEKTPOMATHUTHOUN WHJYKLMEW Ha3biBaeTcs SBICHHE BO3HUKHOBEHHS
AIEKTPUUECKOTO MO IPU U3MEHEHUU MAarHUTHOTO MOJISI.

3AKOH OMMU: umpkyasiuus 3J€KTPUYECKOrOo TOJIs MO 3aMKHYTOMY KOHTYPY Coe
MPOIOPIIMOHANIbHA OBICTPOTE M3MEHEHUsS] MOTOKa MarHuTHoro nojis ®p yepes mo-
BepxHOCTh S(L), OorpaHUYEHHYI0 KOHTYpOM L , MO0 KOTOpOMY paccuuTaHa HUPKYJIs-
Hsl.
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Lo (Lo)
B pesynbrare DMU BO3HUKAET 3JEKTPUYECKOE IOJI€ C HEHYJIECBOM LMUPKYISALMEH.
[Tosie ¢ HEHyJIEBOW IUPKYISALUMEN HA3bIBACTCS BUXPEBBIM .
Ecim B TakoM 1oji€ HaXOAWTCS HPOBOMAIIEE BEIIECTBO, TO B BEIIECTBE BO3HUKAET
BUXPEBOM DJIEKTPUYECKUM TOK, BenuyuHA KOTOPOTrO MPOIOPIHOHATBHA
HaIPSHKEHHOCTH BUXPEBOIO AJIEKTPUYECKOIO MOJIsA. Takue TOKU Ha3bIBAIOTCS TOKaMU
dyxo.
Ecnmu mpoBogsmee BemectBo umeer popmy 3AMKHYTOI'O KOHTVYPA, Torama
LHUPKYJSILHS JJIEKTPpUYECKOro nosst B Hem onpexaensieT J/(C, koropas B cinydae OMU
HasbiBaerca DJIC nnaykunu. 3akon OMMU i nmpoBosLIero KOHTypa OyJeT BbITIIs-
JIETh TaK

0D
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TOK, KOTOpLIﬁ B 3TOM CJIy4dac IOABJIICTCA B KOHTYPC, HA3bIBACTCA MHAYKITMOHHBIM.

O6o3navast DJIC MHAYKIUH CAMBOJIOM Eyuy M MCHONB3Ys 3aKOH OMa JUIst TIOJHOM

IEMH, MTOJTyYMM BBIP@XKEHHE ISl TOKA MHAYKIUH iy = Euny / R , THE R — compo-
TUBJIEHUE KOHTYPA.

Ecnu nmeercst 3aMKHYTBI KOHTYp € IEPEMEHHBIM TOKOM, TOI'/Ia MArHUTHOE TOJIE €
M3MEHSIOIUMCS IOTOKOM CO3Aa€TCsl COOCTBEHHBIM TOKOM B 3TOM KOHTYpPE, U B COOT-
BETCTBUU C 3aKOHOM OMMU B koHType Bo3HMKaeT aononHurtenbHas OJ1C, Ha3piBae-
mas O1C caMOMHAYKIUU.

Ssnennem CAMOUWHJYKIINUN na3piBaeTcs Bo3HMKHOBeHHE DJ[C caMOMHIyKUUH
PU NMPOTEKAHUHU 10 TPOBOAHUKY EPEMEHHOTO TOKA.

d
3AKOH camounaykiuu: IACcamonny = LS

dt ° rac L - HHAYKTUBHOCTDb IIPOBOJHU-

Ka.

METOJUKA u MIOPAJOK UBMEPEHUI

3aKpONTE OKHO TEOPHH.

B nanHo# nabopaTopHOil paboTe MCIONIb3yeTCs] KOMIIBIOTEPHAs MOJIENb, B KOTOPOU
V3MEHSIONIUICA MarHUTHBIN MIOTOK BO3HUKAET B PE3YJIbTATE IBUXKEHUS IPOBOIALICH
MEPEMBIYKH T10 MapajuIeIbHBIM NPOBOJIHUKAM, 3aMKHYTBIM C OJJHOM CTOPOHBI.

Ota cucteMa n300pakeHa Ha PUCYHKE:
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| HamaTh akcnepumMeHT

3AJTIAYA:

IIpoBosias nmepemMbIuKa ABUIKETCS CO CKOPOCTHIO V MO MapajuieIbHBIM MPOBOJIAM,
3aMKHYTBIM C OJTHOM CTOpOHBI. CHcTeMa MPOBOJHUKOB PACIIONOkKEHA B OJHOPOHOM
MarHuTHOM MOJIe, UHAYKIUSI KOTOPOro paBHa B W HampaBieHa NepHeHIUKYISIPHO
IJIOCKOCTH, B KOTOPOW PACIIOIO0KEHBI MPOBOJAHUKU. HallTu TOK B mepembluke, eciu
ee COIpOTHUBIIEHHE R, a cOpoTHUBIIEHHEM MPOBOJIHUKOB MOKHO IIPEHEOPEYbD.

PemuB 3aauy B 4epHOBUKE, MMOJYUYUTE YPABHEHUE ISl TOKA B 00IIIEM BUJIE.

IHoarorosbre TadAUNY 1, HcnoJb3ya oOpa3sen. IloaroroBbTe TaKk:Ke TA0MULBI 3 U
4, anajgoru4nblie T1a0J1.1.

TABJIMIA L PE3VJIBTATBI TABJIMLIA 2. 3HaueHusi XapakTEPUCTUK
N3MEPEHUUM (12 cronbmoB). B = (He mepepucoBHIBATH)

M
v(m/c)= |-10 |-8 10 bpuraner |R B, B, B;
(Om) [(MTn) |[(MTn) | (mMTn)
2]1C, B lus 1 -30 140 90
I, MA 2ub 2 -40 120 80
3u’ 1 -50 10 70
4u8 2 -60  [-20 100

Jas opurag 1-4 L =1 m, nas opurag 5-8 L = 0.7 m.

Honyane Y nupenoaaBarTeisi 10IyCK AJIsI BBINNOJTHCHUSA H3MepeHl/Il71.



N3MEPEHUA:

1. 3akpoiiTe OKHO TeopuH (€CJIh Bbl €€ BBI3BIBAJIN), Ha)KaB KHOIIKY B IIPABOM BEpPX-
HEM YIJy BHYTPEHHErO OKHA. 3aIlyCTUTE 3KCIEPUMEHT, WIECIKHYB MBIIIBIO IO
kHonke «Crapt». Habnrogaiite 1BUKEeHHE NEPEMBIYKA U U3MEHEHHE MAarHUTHOTO
notoka @ (uudpel BHU3Y OKHA) .

2. 3anenuB MBILIBIO, IEPEMENIANTE IBUKKHU PETYIISATOPOB

e L —paccrosiHus Mexay NpOBOJIAMH,

* R — conpoTuBneHus nepemMbIukH,

* B, — BeJMYMHBI UHAYKIIMK MATHUTHOTO TOJIS
U 3aUKCUPYITE 3HAYCHUS, yKa3aHHbIC B TaOJIMIle 2 U MO/ HEH A Bamiei Opura-
JBI.

3. VYcraHOBUB yKa3aHHOE B Ta0i.l 3HaY€HUE CKOPOCTU JBUKEHUS NEPEMBIYKH, Ha-
KMUTE JIEBYIO KHOIIKY MBIIIH, KOTJa €€ MapKep pa3MelleH HaJl KHONKol «CtapT.
3nauenus D/IC u Toka mHAYKUMU 3aHecuTe B Tabu.1. [loBTopuTe namepenus s
JPYTUX 3HAYEHU CKOPOCTH U3 TabI. 1.

4. TloBTOpUTE U3MEPEHHUS JUIsl IBYX APYTMX 3HAYEHUN MHIyKIUU MAarHUTHOIO TOJIA,
BbIOMpas ux u3 Tabdia.2. IlomyueHHble pe3yabTaThl 3aUIINTE B Ta0.3 U 4.

OBPABOTKA PE3VYJIBTATOB 1 OPOPMJIEHUE OTYETA

1. Tloctpoiite HAa OHOM JUCTE rpadUKH 3aBUCUMOCTH TOKA MHAYKIIUU OT CKOPOCTHU
JBUKEHHUS TIEPEMBIUKU MIPU TPEX 3HAYCHUAX MHIYKIUHA MArHUTHOTO ITOJIS.

2. Jlns ka0 mpsIMO¥ OTIPEISTTE TAHTEHC yTila HaKJIOHA 10 hopMyIie

e0)= o

3. BhIyncanTe TEOpeTHUECKOE 3HAYEHNE TaHTeHca T KaxkI0H IpaMoii 1o popmyiie
BL
tg(P)reor =

4. 3amoyiHUTE TaOJIHILY Pe3yJIbTaTOB U3MEPECHUMN
Howmep usmepenns | tg(d)sien (Ac/m) t2(®)reop (Ac/M)

5. Cpenaiite BbIBOABI IO rpaduKaM U pe3yabTaTaM U3MEpPEHUN.

Bonpocs! 1 3a1aHu VI CAMOKOHTPOJIS
1. Yto Ha3bIBaeTCS 3JIEMEHTAPHBIM MAarHUTHBIM MOTOKOM?
YTO Ha3bIBA€TCSI MarHUTHBIM TOTOKOM?
[Ipu KaKuX yCIOBUSIX MAarHUTHBIN IOTOK PaBEH HYIIO?
[Ipu KaKuX yCIOBUSIX MAarHUTHBIN MOTOK paBEH MPOU3BEACHUIO UHAYKIIUU Mar-
HUTHOTO MOJIS HA TUIOIIAAb KOHTYypa?
CdopmynupyiiTe onpeieeHue sIBICHUS dJIEKTPOMAarHUTHOW UHTYKIIUH.
ChopmynupyiiTe 3aK0H JIEKTPOMArHUTHON UHIYKIIUH.
Jaiite onpeneneHne QUPKYJIALUA MATHUTHOIO TI0JIS.
3anumute 3aKkoH OMMU B paciudpoBaHHOM BUJIE.
Kakoe none siBisieTcst BUXpEBbIM?

el el
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10.4Yt1o Takoe Tok Pyko?

11.Yem oTiMyaeTcsi 3JIEKTPUUYECKOE II0JI€, CO3/IaHHOE TOYEYHBIM 3aps/ioM, OT
AIIEKTPUYECKOTO MOJIs, NoABIIsronierocs npu MHN?

12.Chopmynupyiite 3akod MU a1 3aMKHYTOr0 NpOBOASIIET0 KOHTYpa.

13.11pu xkakux ycnoBusx Bo3HukaeT J/JC camonHaykunu?

14.ChopmynupyiiTe onpeaeneHue sIBICHUS] CAMOUHIYKIIUH.

15.Copmynupyiite ciioBaMH 3aKOH CAMOUHTYKIIUH.

16.HazoBuTe Bce criocoObl CO3/1aHUs MIEPEMEHHOIO0 MAarHUTHOTO MOTOKA.

17.Kak usmeHseTcst o BpeMEHEM MarHUTHBIN OTOK B IaHHOW paboTe?

18.Kak BBIMISAUT MOBEPXHOCTb, YEPE3 KOTOPYIO (hOpMUpYETCS MEPEMEHHBIN Mar-
HUTHBIN TTOTOK B JIAaHHOU padoTte?

19.KakoBa 3aBUCUMOCTh MAarHUTHOTO MTOTOKA OT BPEMEHHU B JTaHHOU padoTte?

20.Kak HampaBiieH BEKTOp MarHUTHOW WHIYKITMU B JJaHHOW paborte?



