JIABOPATOPHAS PABOTA Ne©.

U3YUEHUE SABJEHUSA JJIEKTPOMATHUTHON MHIYKIIUU
N OINPEAEJEHUME KOOOUIIMEHTA CAMOUWHAYKIHNHU
KATYIIKN MHAYKTUBHOCTM.

Heap padoThbI: DKCIEPUMEHTAIBHO U3YUYUTh SIBIICHUE CAMOUHIYKIIUN U B3AUMHOU
nHAyKIudA. OnpenennTb HHAYKTUBHOCTh U B3aUMHYIO
WHIYKTUBHOCTb KaTYIIKH METOJIOM U3MEPEHUS €€ COMMPOTUBIICHUS
10 IEPEMEHHOMY U MOCTOSIHHOMY TOKY.

Ipu6opsl u npunamiexnocT: Karymka naaykrusHocty (L2), Tpancdopmarop
(Topou), HICTOYHUK IMePEMEHHOT0 U TIocTostHHOTO ToKa (MIT),
muutammnepmerp (MA), BoabT™eTp, peoctar (R), mepexirodaresb

(S).
Kparkas Teopus

1.9nekmpomacnumnan unoykyus.

B 1831 r. ®apaneii SKCIEPUMEHTAITEHO OTKPBUT SIBJICHHUE 3JIEKTPOMArHUTHON
MHYKIHWH, COCTOSAIIEE B BOSBHUKHOBEHUH 3JIEKTPOJABUKYIIECH CHIIbI MHYKIIMHU B
KOHTYpE IIPU U3MEHEHUHU MMOTOKA MAarHUTHON MHAYKIIMU, OXBATHIBAEMOTO KOHTYPOM.
Ecnu xoHTyp siBAsieTCS 3aMKHYTHIM M IPOBOJISIIIIKM, TO B HEM BO3HUKAET
WHIYyKIMOHHBINA TOK. [IpaBuno, onpeaenstomiee Hanpasienue JJ1C unaykuuu, ObLI0
chopmynupoBano B 1833 r. JICHIIOM: uHOYKYUOHHBIN MOK HANPABIeH MaK, Ymo
cozoasaemoe um nojie npensimcmeyem usMeHeHuio maeHumno2o nomoka. B 1845 r.
@.90. Heitman naim MaTreMaTu4ecKoe ONPEACICHUE 3aKOHA 31eKMPOMAZHUMHOT
UHOYKYUU B COBPEMEHHOU dopme:

Eo = T o (1)
dt
I C unoykyuu &,y 603HUKAIOWLAA 8 3AMKHY HOM KOHMYPE, NPONOPUUOHATbHA
CKOPOCMU USMEHEHUA MAZHUMHO020 NOMOKA, CYEeNJIEHHO20 C IMUM KOHMYPOM —
3akoH Papanes — MakcBeiuia.

2.Camounoykuus.

DJIEKTPOABIIKYIAS crila MHAYKIMH (1) BOZHHKAET MPH JIIOOBIX MPUIHMHAX
n3MeHeHus notoka @, 0XBaTbIBAEMOr0 KOHTYPOM TOKa. B yacTHOCTH, caM JIMHEWHBIN
3aMKHYTBIN TOK CO3Ja€T MOTOK MAarHUTHOM MHAYKIUH CKBO3b IIOBEPXHOCTH, KOTOPYIO
OH orpannuuBaeT. Ciie10BaTEIbHO, IPU U3MEHEHUU CUJIBI TOKA B KOHTYPE BO3ZHUKAET



3/1C. Ot10 siBneHue Ha3zbiBaeTcsa camoundykyueii. COopMyIupyem siBICHUE
CaMOMHAYKUHU: 603HUKHO8eHue I/]C undykuyuu éciredcmeue uameHeHus
MAZHUMHO020 NOMOKA, C030A8AEMO20 MOKOM 8 INOM IHce CAMOM KOHmype,
HA3b18ACMCA CAMOUHOYKYUEIL.

Tok | B 3aMKHYTOM KOHTYpE CO3/a€T B OKPYXKAIOIeM IMPOCTPAHCTBE MarHUTHOE
1oJie, HampsHKEHHOCTh KOTOPOTo MPONOpIHOHalbHA TOKY. ClIEMIEHHbBIN ¢ KOHTYPOM
MarHUTHBIA MOTOK @ OATOMY MPOMOPITUOHAJICH TOKY | B KOHTYpE:

® = Li )

rjae L - mocTostHHbIN KO3(DPUIUEHT NPONOPIMOHATBLHOCTH, HE 3aBUCAIIUNA OT CUJIBI
TOKA U UHAYKIIUA MarHUTHOTO 1oJiss. OH Ha3bIBAECTCS UHOYKMUBHOCHIbIO KOHTYPA.
NHayKTUBHOCTH KOHTYpa YUCJIEHO paBHA MOTOKOCUEIJIEHUIO CAMOUHTYKIIUU
KOHTYpa IpH CHJIe TOKa B KOHTYpe, paBHOH 1 A. ®opmymna (1) qis DJ1C
CaMOWHIYKIIMHA TPUHUMACT BU]T

d(Li)

& = (3)
C.UH]] dt
I/IHILYKTI/IBHOCTB |_ B O6IH€M CMBICJIC 3aBUCHUT OT FGOMeTpI/II/I KOHTypa 41 MaFHHTHOﬁ
MIPOHULIAEMOCTH CPEJIbl, OKPYKAIOILIEN KOHTYD. Eciiv 3T BEIMUYNHBI HE U3MEHSIOTCS,
to L=const, dL/dt=0, u

€., =L ot @
DJIC caMOMHIYKIIMHU TIPOMOPIHOHATbHA CKOPOCTH H3MEHEHHUS TOKA B KOHTYpe. Eciu
di/dt > 0, T0 €. ,< O, T.€. TOK CAMOMHIYKIIUN UMEET HAIIPABIICHUE,
POTHBOIIOI0XKHOE BO3PACTAIONIEMY TOKY B KOHTYPE, M TOPMO3HT €0 BO3pacTaHUE
(mpaBwto JleHna).

3.B3aumnan uHOyKmueHocms.

SIBieHMEM B3aMMHOW MHAYKIMHU IByX KOHTYPOB Ha3bIBA€TCS BOZHNKHOBEHHE
OJIC HvHAYKIHUH B OAHOM W3 HUX P U3MEHEHHUH TOKA B ApYyroM. M3meHenue Toka
BBI3bIBAET U3MEHEHNE MATHUTHOT'O MOTOKA, CLETIJIEHHOTO C IIEPBbIM U3 KOHTYPOB, U
MHAYKIMOHHYIO DJIC B HEM.

MaruutHbiit TOTOK D15, CIEMIEHHBIN ¢ KOHTYpPOM 1, IpsSIMO TPONOPIIMOHATICH
CO3JIAI0IIEMY TOT MTOTOK TOKY I BO BTOPOM KOHTYpE:

D1=Lio 1y (5)
Koaddunuent Ly, HazpiBaeTcss K03PHUIIMEHTOM B3aUMHON MHIYKIIMU 00€UX

KOHTYpPOB (B3aMMHOM MHIYKTUBHOCTHIO). ECITH N3MEHSTH TOK I B IEPBOM KOHTYpE,
TO MArHUTHBIN MTOTOK, CUEIUICHHBIN CO BTOPBIM KOHTYPOM PaBEH



Dy =Lyl (6)
OMNBIT ¥ MOAPOOHOE TEOPETUUECKOE PACCMOTPEHUE TOKA3BIBAIOT, UTO
Lio=Ln=M (7)

T.€. KOOPPUIUEHT B3aUMHON MHAYKIIMU JIByX KOHTYPOB PaBEH MAarHUTHOMY MOTOKY,
CHEIJIEHHOMY C OJIHMM U3 KOHTYPOB, KOTJla TOK B IpyrOoM KOHType paBeH 1 A.
Ennnaunna namepenus L, Liju M — 1 I'u (lerpu). Korna tox iy B 1 koHTYpe MeHsieTcs,
TO NPONOPLMOHAIBHO EMY U3MEHSAETCS MATHUTHBIN MOTOK D)1, CLEIUIEHHBIN CO
BTOPBIM KOHTYPOM, U B nocyeaHeM Bo3HuKaeT J/]C B3anMHON HHAYKIHH:

E iy = 4P, _ -M d _ } M (8)
- dt dt dt

ECJ'II/I KOHTyp HCITIOABHKCH 1 HC U3MCHSICT FCOMCTpI/II/I, TO M:COHSt nu
di
g =-M (9)
21B3.UH][ dt

di
ngBS.I/IHZZ — _M dt2
T.e. B3anMHas UHAYKTUBHOCTh ABYX KOHTYPOB €CTh Beln4uuHa, nzmepsemas IC
VWHIYKIWH, BOZHUKAIOLIEH B OJHOM W3 HUX, KOT/Ia TOK B IPYTOM YMEHBIIIAETCS Ha
eAUHUILY 32 €UHUIYY BpeMeHu. Takum oOpa3om, 1 I'n — 310 B3auMHas
WHIYKTUBHOCThH TAKMX KOHTYPOB, B KOTOPBIX M3MEHEHHUE TOKA B OJJHOM Ha 1 A/c
BbI3bIBaeT B Apyrom DJ{C unaykiuu, paBHyo 1B.
Ha siBnenuu B3auMHOW UHIYKIIMM OCHOBAHO JEUCTBUE TPaHCHOPMATOPOB,
CIy>KaIKUX JUIS TIOBBIIIEHUS WIN IIOHUKECHUS HANIPSKEHUS IEPEMEHHOTO TOKA.

1 COOTBCTCTBCHHO

(10)

BKCHepI/IMeHTaJILHaH YacThb.

1. H3yuenue agnenus camounoyKyuu.

1.1. CobOpaTts cxemy (puc.l).

1.2. YcranoBuTh Ha BosbT™METpe Tipenen u3mepenus 20 B u B 3aBucuMocTa OT poaa
TOKa Ha)kaTh KjaaBumy "~" wimm "' - "

1.3. Bectu peocrar.
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Puc. 1. Ilpunyunuanvuas cxema ona onpedenenus L.

1.4. TToAKIIOYUTH UCCIIEYEMYIO 1IETh K UICTOUHUKY MOCTOSSHHOTO TOKA.

1.5. YcraHoBUTH peocTaToM B Iienu KaTymku L2 Tok paBHbIil 50 MA.

1.6. M3meputh BombT™MeTpoM Hanpspkenne U . PesymbTaT 3adhuKCHUpOBaTH.

1.7. Pa30MKHYTh LEMb U MOJKIIOYUTh UCTOYHUK MEPEMEHHOTO TOKA. Y CTAHOBUTD
3HAUYCHUE HAIMPSKEHUS, paBHOE 3HAYECHUIO TTOCTOSIHHOTO TOKA.

1.8. YcranoBuB peoctaTtoMm 3HaueHue Toka 50 MA, 100 MA, 150MA CHATPH IMOKa3aHHS
BosibTMeTpa U~ 1 pe3ynbrarhl 3anucarh B TAOIUILY.

1.9. TTo dpopmyme
€one =2 U =(11)

paccuutath DJIC caMOMHIYKITMH, BOSHUKAIOIIEH B KaTymike L2. AkTuBHOE
COINPOTHUBIJICHUE KAaTYLIKH I 3aMEPUTh HU(PPOBBIM NPUOOPOM MIIU pacCUUTATh 11O
MIOCTOSIHHOMY TOKY.

1.10. PaccuuTaTh CpeTHEES 3HAYCHUEC E¢ yppq1-

1.11. Tlo dbopmyne
U=

1
low
OTIPEICTTh HHITYKTUBHOCTD L2 KaTyImIKM 7151 K&KIOTO 3HAYEHUS CHJTBI
ToKa. Pe3ynbTaThl 3aHEeCTH B TAOJIHILY.
1.12. CpaBuutb Bennuuabl U_ 1 U~ Tipu OAMHAKOBBIX 3HAUCHHUSX CHIIBI TOKA B
KaTyIIKe U OOBACHUTH PE3yIbTaThl CPABHEHUSI.

2. H3yuenue aenenusn 63aumMHoOll UHOYKUUU.

2.1. Cobpatb pabouyro cxemy (puc.2).

2.2. YCTaHOBUTH Ha BOJBTMETpe nipeaen usmepernns 20 B u B 3aBucumMocTH oT poja
TOKa HaXkKaThb COOTBETCTBYIOLLYIO KJIABHIY ''~"' WM

2.3. BBectu peocrar.
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Puc 2 Ipunyunuanvuas cxema 0ns onpeoeieHus 83auMHOU UHOYKMUBHOCU

2.4. TlogkmounTh NEPBUIHYIO OOMOTKY TOPOH 1A K HICTOYHUKY MTOCTOSTHHOTO TOKA.

2.5. YCTaHOBUTH PEOCTATOM B IIEMH IEPBUYHON 0OMOTKH TOK |; paBHBII 50 MA.

2.6. MI3MepuTh BOJETMETPOM HAMPSOKEHUE HAa BTOpUYHON 00MoTKe U, . Pe3ymprath
3aMEpOB 3aHECTH B TAOJMILY.

2.7. Ilposectn uamepenus 1 Toka 100 MA, 150 MA.

2.8. IToaAKII0YNTh HCTOYHHUK IIEPEMEHHOTO TOKA.

2.9. TlpoBecTn M3MepeHus 3aBUCUMOCTH TOKa OT HAIPSKEHUS, yCTaHABIIUBAS TOK
50 MA, 100 mA, 150 mA.

2.10. CpaBauth Benmmuuubl U~ u U, pu 0TMHAKOBBIX 3HAYEHUSX CHJIBI TOKA B

IEMU IEPBUIHON OOMOTKH TOPOUIA U OOBSICHUTE PE3YIIHTATHI.
2.1 1. Onpenenuts cpennee 3HaYeHHE L)

2.12. [lomeHsATh MeCTaMU KaTyIIKA U OTIPEIeTUTh Ly; .

3. Onpeoenenue Ko3huyuenma camounHOyKuuu KamymuKu UHOYKMUGHOCHU.
3. 1. Ilo pe3ynpraTaM mMepBOTO 3aJaHUS IS IEPEMEHHOTO TOKa 1Mo hopMyIie

V-

200
ONPEAETUTH IMOJHOE COMPOTUBJIEHNE KATYILIKA MHIYKTUBHOCTH JIJI1 KAKOTO
OMBITA U BBIYUCIIUTH CPEJHEE 3HAUCHUE.
3.2. Ilo pe3ynbpTaTam MepBOTO 3aJaHUS IJIs1 TIOCTOSTHHOTO TOKA 10 (hopMyIIe

OIPEICITUTh AKTHBHOE CONTPOTUBIICHHUE KaTYIIIKA UHIYKTUBHOCTH JUTSI KaXKJIOTO
OIIBITA U BBIUMCIIHTD CPEIHEE 3HAUCHHE.
3.3. Ilo dhopmyne
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onpenenuTb Ko3PGUIMEHT CAMOUHIYKIINHI KaTYIIKH.

KOHTpOJIbHLIe BOIIPOCHI.

[HEN

. 3akon dapanes - MakcBeiia?

. Uto Takoe nHAYKTUBHOCTH? Enunutiel mamepenus L?

3. Uro Takoe camonHayknus? KoappuimeHT caMOMHAYKITNY ¥ €TUHUAIIBI N3MEPEHUS
Lij?

. UTo Takoe B3anMHAsI HHIYKTUBHOCTH?

. [Tops 10K BBITTOTHEHUS PAOOTHI.

N

[SalF =8

Jlutepartypa.

[HEN

. CasenneB U.B. "Kypc ooweii ¢pusuxu”, T.2, M., Hayka, 1983 .
. [ytunos K.A. "Kypc obweii ¢puzuxu”, T.2, M., ®uzmarrus, 1963r.
3. MatseeB A.H. "Dnekmpuuecmeo u macnemusm”, M., Beicmas mkoma, 1983r.

N
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