Bapuanr 1. DJIEKTPOMATHUTHAA MHAYKIMSA

1. Onpenenuts cpennee 3HaueHue J/]C MHAYKIMM B KOHTYpE, €CJIA Mar-
HUTHBIA MOTOK, MIPOHU3BIBAIOIINNA KOHTYp, U3MeHseTrcst oT 0 1o 40mMB6 3a Bpems 2
Mc. (20B)

2. Ha kapTonHslii kapkac ammHOM SOCM U IUIOIIAABIO TIOMEPEYHOro ceue-

HUA 8CM HAMOTaH TOHKHM MPOBOJ B OJMH CIIOM TaK, YTO BUTKHU IJIOTHO MPHJIETAOT
apyr K apyry. MHOyKTUBHOCTB cojieHonaa paBHa 12,56MI'H. KakoB nuamerp npoBo-
na? (0,2mMm)

3. Kontyp, cocrosimmii u3 conporusiienus 10 OM u unayktuBHoctu 11'H,
OTKJIIOYWJIA OT HMCTOYHMKA ToKa. OnpenenuTh BpeMs, 4epe3 KOTOpPOE CHJla TOKa
ymenbmutcs Ao 0,1% nepBonavyansHoro 3Hauenus. (0,69¢)

4, [Tpsimoit OeCKOHEUHBIN TPOBOIHUK, TI0 KOTOPOMY T€UET TOK, H3MEHSIOIIHIACS
o 3akony l=at’, rae a= 2 N pacnosokeH MEepPHeHIUKYJIIPHO MJIOCKOCTH KPYTrOBOTO
KOHTYypa paauycoM R =1 M u mpoxoaur uyepe3 ero neHtp. Onpenenurs 3.1.C. MHIYKIHH,
BO3HHMKAIOLIYIO B KOHTYpe B MOMEHT BpemeHu t = 10 c.

S. CKOJIBKO BUTKOB y Karyiiku JuinHoi | = 8 ¢cm u quamerpom D = 2,2 cm, ecin
ee MHAYKTUBHOCTh cocTaBisieT L = 0,25 MI'H? CepiedyHuK KaTyIKd HEMarHUTHBIMH.



Bapuanr 2. DJIEKTPOMATHUTHAA UHAYKIMSA

1. OnpenenuTh HHAYKIIMIO MAarHUTHOTO TIOJISI, €CJIM TIPU ABVKCHHUH TIPSIMO-
ro npoBoja MIMHOU 40cM NEPHEHAUKYISIPHO CUIIOBBIM JIMHUSM TOJISI CO CKOPOCTHIO
SM/c MeXITy ero KOHIIaMH BO3HUKAET pa3sHOCTh nmoTeHimanos 0,6B. (0,3Tn)

2. NHayKTUBHOCTD COJICHOM 1A ITMHOW 1M, HAMOTAaHHOTO HA HEMarHUTHBIM
Kapkac, paBHa 1,6MI'H. OnpeaenuTh YMciIo BUTKOB Ha KaKJIOM CAHTUMETPE JJIUHBI,
eCITH CeueHHe coneHomaa paBHo 20cm?. (8)

3. Kontyp coctout u3 mnaykrupHoctu 0,34I'n u conpotusieHus 100 Owm.
KonTyp OB MOJKIIOYEH K MCTOYHUKY HampshkeHusl BennunHo 38B. OmpenenuThb
cuiIy Toka B KoHType uepe3 0,01c mocie oTkiatroueHust ot ucrounuka Toka. (0,02A)

4, Pamxka u3 npoBojga conporuiiennem R = 0,01 Om paBHOMEpHO Bpalaercs B

OJIHOPOJIHOM MarHuTHOM noJie ¢ uHaykuue B = 0,05 Tn. Och BpalieHus JIeKUT B MI0CKO-
2 .

CTH paMKH{ M NEPHEHAMKYJspHA TUHUAM MHAYKUMU. [lnomane pamku S = 100 cm™. Haiitu,

KaKoM 3apsj IMPOTEYET Yepe3 paMKy 3a Bpems mosopora Ha Aa = 30°, ecnu yroa Mexmy
IJIOCKOCTBIO PAMKH U CHJIOBBIMU JIMHUAMHU MeHsiercs: 1) ot ay = 0° go ap = 30°; 2) ot 04 =
60° o a, =90°.
. -2
5. B xaryike, uHAyKTUBHOCTH KOoTOopoil L = 10™ I'H, ¢ moMomibto peoctara pas-

HOMEPHO YBEJIIMYMBAIOT CHITy TOKa 1o 3akoHy |=lg+at (A), tae lo= const, o= 0,1 A/c. Ompe-
JETHTH 3.]1.C. CAMOMHIYKIIUH.



Bapuanr 3. DJIEKTPOMATHUTHAA UHAYKIMSA

1. [Ipssmoit mpoBoA 1nuHOM 20cM nepeMeraeTcs NepueHANKyJIIpHO CUIIO-
BBIM JIMHHMSIM MarHUTHOTO 1o ¢ uaaykiuei 1Ta co ckopocteio 2,5m/c. ConpoTus-
nenue Beel nenu pasHo 0,1 Om. Haittu cuity, nelictByromtyto Ha rposos. (1H)

2. Ha xapTOHHBIN UWIMHADP TUAMETPOM 2CM HaMOTaHa OJHOCJIOWHAs Ka-
TYIIKa IPOBOJIOM, THaMeTp Kotoporo 0,4mMm. BUTKH NIIOTHO NpHIIETAIOT APYT K APY-
ry. UunykTuBHOCTh KaTymiku 1MI'H. Onpeaenuts yucio BUTKOB KaTymku. (1000)

3. Konbio u3 npoBosioku conpotusieHueM 1MOM HaXOAUTCA B OJHOPO-
HOM MarHuTHOM mnoJie ¢ uHaykuuen 0,4Tn. I1nockocTs Kosblla MEPHNEHIUKYISIPHA
JUHUSAM UHAYKIUUA. OnpenenuTs 3apsi, KOTOPbIA NPOTEYET MO KOJIbILY, €CIIA €r0 BbI-
NepHYTh U3 noJ. [nomans konbna 10cm?. (0,4K)

4, B oxnopognom marautHoM nodie ¢ uaaykuuein B = 0,1 Tin paBHoMepHO Bpa-
maetcst pamka, coaepsxkamas N = 1000 Butkos. [lnomans pamxu S = 150 cm’. Pamka Bpa-
maeTcsa ¢ yactotoit n = 10 06/c. OnpenenuTs MTHOBEHHOE 3HAYE€HHUE 3.]1.C. MHIYKIIUHU, CO-
OTBETCTBYIOIIee yrity moBopora pamMku o= 30°. B HadalbHbBI MOMEHT IUIOCKOCTh PaMKH
NEepHeHIUKYISIpHA MATHUTHBIM CUJIOBBIM JIMHUSIM.

5. OnpenennTs MHAYKTUBHOCTD €IMHUIIBI JUTMHBI KOAKCUATBLHOTO Kabesi, COCTO-
AIIET0 W3 JABYX TOHKUX IPOBOAHHMKOB: BHYTPEHHEro paauycoM Ri m BHemHero paazuycom
R2. Cuitel TOKa B MPOBOAHUKAX OJMHAKOBHI U HAIIPABIICHBI B TPOTHBOIOIOKHBIE CTOPOHBHI.



Bapuanr 4. DJIEKTPOMATHUTHAA HHAYKIMSA

1. OnpenenuTs MOIIHOCTh, KOTOPYIO HEOOXOAMMO 3aTPATUTh MJISl IBHKE-
HUS NPSMOT0 MPOBOoJA JIMHOM 10cM B MarHuTHOM 1oie ¢ uHaykuueit 1Ti co ckopo-
cTbio 20M/C IEPIEHAUKYIISIPHO CUIOBBIM JIMHUAM. CONPOTHUBIICHUE BCEH LIENU PABHO
0,4 Om. (10BT)

2. Karymka, HamoTaHHas Ha KapTOHHBIA LUWIWHAD, cocTouT u3 750 BUT-
KOB TIPOBOJIOKM U UMeeT MHAYKTUBHOCTH 25MI'H. Kakoe koimuecTBO BUTKOB OoJjiee
TOHKOM TOBOJIOKM HAJ0 HAMOTaTh Ha TOT K€ HWJIMHAP, YTOOBI MHIYKTUBHOCTH Ka-
Tywku Ob1a paBHa 36MmIH. (900)

3. B onnoponHoMm marautHOM mone ¢ uaaykuuen 0,04Tn Haxogutcest mpo-
BOJIOYHOE KOJBLO paauycoM 4cm, mMmermee conpotusieHue 0,01 OM. miaockocTs
KOJIbIIa COCTABJISICT YIrOJI 305 ¢ nuansmu MHAyKInKu. Kakoe KoJIn4ecTBO 3lneKTpuye-
CTBa IPOTEYET MO KOJBIY PU U3MEHEHUU 10Jis1 70 HyJist. (10mMKo)

4. B omnopognom maruutHoM nojie ¢ uaaykuuei B = 0,1 Tin paBHoMepHO Bpa-
maercst pamka, cojeprkamas N = 1000 Butkos. [Inomans pamku S = 150 CMZ. Pamka Bpa-
maeTcs ¢ yactotoit n = 10 06/c. OnpeneiuTh MTHOBCHHOE 3HAYEHHUE 3.]1.C. UHIYKIIMHU, CO-
OTBETCTBYIOIIEEe yriay moBopora pamkd o= 30°. B HayaibHBII MOMEHT IUIOCKOCTH PAMKH
HEePICHIUKY/ISIPHA MATHUTHBIM CHJIOBBIM JIMHUSIM.

5. Conenonp ¢ unnyktuBHOCTHIO L = 0,1 I'n u conporusnenuem R = 0,02 Om

3aMBIKAETCS HA MCTOYHUK € 3.7.C. £0=2 B, BHyTpeHHEE COMPOTUBICHUE KOTOPOTO HUUTOXK-
HO Mauto . Kakoii 3apsi mpoiiiet uepes CoNeHOU I 3a TIEPBhIC MATh CEKYH/ (t= 5 ¢) mocie
3aMBIKAHUA?



Bapuanr S. DJIEKTPOMATHUTHAS UHAYKIHS

1. [To nByM mapasuienbHbIM CTEPKHSIM, PACIOJI0KEHHBIM TOPU30HTAIBHO H
HaxoJAIMMCs Ha paccTossHuU 20cM IpyT OT Apyra, CKOJB3HUT NEPEMBIUKA CO CKOPO-
CThIO 1M/C, TaK KaK CTEP>KHU HAaXOJATCS B BEPTUKAJILHOM MarHUTHOM TIOJI€ C UHIYK-
nuer 1,5Tn u k crepxusam npuwioxena IJC, pasnas 0,5B. Conporusnenue mnepe-
Mbruku 0,02 Om. Onpegenuts I/JC nnaykunn, Bo3Hukarouieil B nepemoruke. (0,3B)

2. OnpenenuTe MHIYKTUBHOCTh JBYXIIPOBOJHOW JIMHUM HAa y4acTKe M-
HOM 1kM, ecim paauyc IpoBOJa paBeH 1MM M PacCTOSTHUE MEXAY OCEBBIMHU JTUHUSAMHU
poBoJIoB paBHO 0,4M. (YuecTb TOJIKO MOTOK, MPOHU3BIBAIOIINNA KOHTYp, OTpaHu-
YeHHBII npoBoaamu. ) (2,4mI 'H)

3. Onpenenute BpeMs, 4€pe3 KOTOPOE B KATYLIKE YCTaHOBUTCS TOK, paB-
HBIM TIOJIOBUHE MAaKCUMAJIbHOTO, €CJIA KaTyIllKa uMeeT conpoTtusieHne 10 OM u uH-
nyktuBHOCTH 0,1441'H nocne BiroueHus KaTymku B 1ienu nutanus (0,01c)

4. Crepxens aiuHOM | mepememniaercst co ckopocTeio v = 0,5 mM/c BIOIB GecKo-
HEYHO JJIMHHOTO IIPOBOJHUKA, 110 KOTOpoMy TedeT ToK | = 3 A. BimkHuN KOHEll CTepKHS
HaxoAMUTCS Ha paccrostHuu |/2 ot mpoBomHuka. OnpeneiauTs pasHOCTh IMOTCHIMAIOB Ha
KOHIIaX CTePIKHS

S. Karymky conporuienunem R = 10 OM u nnayktuBHocthto L = 1 I'n noa-
KJIFOUMJIA K UCTOUYHHMKY TOKa. Yepe3 CKOJIbKO BpeMeHH cuiia Toka aocturHet 0,9 npenens-
HOT'O 3HA4YEHUS?



BapuaHnr 6. DJIEKTPOMATHUTHAA UHAYKIMSA

1. Crepxenp quHOW 10cM Bpamaercs OTHOCUTENIBHO OCH, MPOXOASIICH
4yepe3 OJUH M3 €ro KOHIIOB, B OJHOPOJHOM MAarHUTHOM Iosie ¢ uHaykoueit 0,4Ta.
[1nockocTh BpallleHHs MEPIEHAUKYISIPHA CHIIOBBIM JIMHUAM Moys1. OnpenennTs pas-
HOCTb ITOTEHIIMAJIOB Ha KOHIAX CTEPKHS IMPH YacToTe BparieHus 1606/c. (201mB)

2. Karymka umeer conporusnenne 10 OM u nuaaykTuBHOCTH 144MI'H. Ye-
pE3 CKOJIBbKO BPEMEHM IIOCIIE BBIKIIOYEHHS B KaTyIIKE YCTAHOBUTCS TOK, paBHBIN I10-
JIOBUHE YCTaHOBUBIIETOCS NpH BKItoueHuu? (10mc)

3. Karymka pmunoit 20cm u nuamerpom 3cMm umeetr 400 ButkoB. Ilo ka-
TYIIKE TeueT TOK cwioh 2A. Haiitn uHAykTUBHOCTH KaTtymiku. (0,7 1Ml H)
4, Nunykuys HEOAHOPOJHOrO MAarHUTHOIO MOJISI U3MEHSETCS MO 3aKOHYy B =

Bo(1 + ar), rae Bo= 0,01 Tu, a= 1 M-1, I - paccTOSIHUE TOYKH OT OCH BpalieHus. B 3Tom mo-
Jie Bpamaercsi B TOPU3OHTAIBHOM IUIOCKOCTH OTHOCUTEIBHO BEPTHKAIBHOW OCH IPSAMOMU
MPOBOJHMK JJIMHOU L = 1 M ¢ OCTOSHHOM yriioBO# ckopocThio @= 50 pan/c. Ock Bpariie-
HUS IPOXOJUT Yepe3 OJIUH U3 KOHIIOB MTPOBOJIHUKA, CUJIOBBIE TUMHUU MAarHUTHOTO TOJIA BEp-
TUKaNbHBL. ONpeneauTh 3./.C. UHIYKIINH, BO3HUKAIOLIYIO B IPOBOAHUKE.

5. CKONBKO BUTKOB y KaTywuku jiuHoi | = 8 cm u quamerpom D = 2,2 cm, eciu
ee UHAYKTUBHOCTH cocTaBiigeT L = 0,25 mI'H? CepieuHUK KaTyIlIKi HEMarHUTHBIN.



Bapuanr 7. DJIEKTPOMATHUTHAA UHAYKIMSA

1. [IpoBoaHMK NIMHON 1M ABHMIKETCS CO CKOPOCTBIO SM/C MEepHeHAUKYISP-
HO JIMHUSIM HMHAYKIUKA OJIHOPOJHOTO MAarHUTHOro mnojs. Onpenenutbs WUHIYKIHIO
MAarHUTHOIO TIOJIS, €CJIM HAa KOHIAX ITPOBOJHMKA BO3HUKAET PA3HOCTh MOTCHIMAIIOB
0,02B (4mT)

2. Ha xaproHsblii kapkac miuHHONM 50CM M IUIOIIAIBIO CEUYECHUS dem?
HaMOTaH B OJUH CJION NMpoBo auaMmeTpoM 0,2MM Tak, 4TO BUTKH IIJIOTHO IPHUIJIETAIOT
IpyT K npyry. OnpeneauTs HHIYKTUBHOCTD cojieHouaa. (6,28MI 'H)

3. Onpenenuts cuny oka B nenu yepes 0,01c mocne ee pasmeikanusa. Co-
npotusienue nenu 200m, naayktuBHOCTh 0,11'H. Cuna Toka 10 pa3MbIKaHUs LENH
paBHa S50A. (6,75A)

4, Crepxenp qnuHoit L = 10 cM Bpaiiaercs OTHOCUTEIBLHO OCH, MPOXOJsIeH
yepe3 KOHEIl CTEP’KHS, B MarHUTHOM noJie ¢ uuaykuueid B = 0,4 Ti. Bpamenue npoucxo-
JWT B TUIOCKOCTH, MEPIEHANKYIAPHON MHAYKIMH nond . [Ipu kakoif yactore BpamieHus Ha
KOHIIaX CTepP>KHS BOSHUKHET pa3HocTh noTeHuanos U= 0,2 B?

5. HcTouHUK TOKa OTKIIIOUMIIM (HE pa3pblBas LENU) OT KaTYIIKU WHIYKTHUBHO-
ctbto L = 1 ' u conporuBnenuem R = 10 Om. Onpenennuts Bpems t, 10 UCTEUEHUH KOTO-
poro cuna Toka ymeHpmuTcs 10 0,001 nepBoHayanbHOroO 3HaYEHUS.



Bapuanr 8. DJIEKTPOMATHUTHAA UHAYKIMSA

1. Pamka mromaznso S0cm’, coaepxkaiast 100 BUTKOB, paBHOMEpPHO Bpa-
1[a€TCs B OJHOPOJHOM MAarHuTHOM mojie ¢ uaaykuuen 40mTi. Onpenennts Makcu-
ManbHOe 3HaueHue D/[C uHayKImm, eciii paMKa BpalaeTcsi ¢ 4acToToi 9606/c 1 och
BpAILICHHS JIEKUT B IUIOCKOCTM PAMKH W TEPHNEHIUKYJSPHA JUHUAM HHIYKIUU.
(2,01B)

2. Conenonp comepxut 4000 BUTKOB IMPOBOJIA, IO KOTOPOMY TE€UYET TOK
cunor 20A. OnpenenuTs MarHUTHBIA MOTOK U MOTOKOCUEIUICHUE, €CITU WHIYKTHB-
HOCTb cosieHouna paBHa 0,4I'u. (2mMB6, 8B0)

3. HctouHnk TOKa 3aMKHYJIM Ha Karywky conpotusieHueM 10 Om u uH-
nykKTUBHOCTHIO 0,2I'H. Uepe3 CKOJIbKO BPEMEHU cujia Toka B 1enu aocturuer 50%
MaKCHMAaJIbHOTO 3HaueHwus. (14mc)

4, B mMarHuTHOM m0JIe, WHAYKIHSI KOTOPOTO M3MEHseTCs 1Mo 3akoHy B = Bo[l +
In(at +1)], rae Bo= 21072 Tn, o= 1 c-1, HAXOAMTCS IJIOCKUI BUTOK ILIomaapo S = 0,2 M C
comportuBieHneM R = 5 Om. Hopmane K mimockocTu BUTKa coctaBisieT yroi o= 60° ¢ Bek-
TOpPOM MHIYKIUH . ONpeaeauTh 3apsill, KOTOPBIN IPOMIET Yepe3 BUTOK 3a MepBbie t = 5 C.

5. Conenoun ¢ uHAYKTUBHOCTRIO L = 0,1 I'n u conmpotuienneMm R = 0,02 Om

3aMBIKAeTCs Ha HCTOUYHHK ¢ 3.71.c. £0= 2 B, BHyTpeHHEe COMPOTHBIEHNE KOTOPOTO HUUTOX-
HO Masio. Kakoil 3apsa npoueT yepe3 COJICHOUI 3a MEPBbIE NATh CEKYHJI IOCIIE 3aMbIKa-
HuUs1?



Bapuant 9. DJIEKTPOMATHUTHAA UHAYKIMSA

1. Pamka, comepxamas 1000 BuTkoB miomampio 100cM®, paBHOMEPHO
Bpaiaercsi ¢ yactotoid 1000/c B MarHUTHOM moJjie HanmpsbkeHHOCThIo 10kA/M. Ochb
BpAILICHUS JIEKUT B INIOCKOCTU PAMKH U MEPHEHANKYIISIPHA JIMHUSAM HAIPSKEHHOCTH.
Onpenenuts MakcuMalibHyt0 I J1C uHAYKIIMU, BO3HUKAIOIIYIO B paMmke. (7,9B)

2. Conenonp compepxut 1200 BUTKOB ILIOMIAIbIO 5cMm, Onpenenuts HUH-
JTYKTUBHOCThH COJICHOMJA, €CJIM MPU TOKE CUJION 2A MHAYKUMS MarHUTHOTO MOJISI B
cosnieHouie papHa 0,01 Tn. (3mI'H)

3. B nenu conporuiennem 200M m uHAYKTUBHOCTHIO 0,01T'H men Tok
cunont S0A. Onpenenuth cuily Toka B 1enu yepes3 0,01c mociie oTkiIOYeHHs €€ OT
HCTOYHMKA TOKa. (6,75A)

4, Ha paccrostanu d = 1 M OT JUIMHHOTO MPSMOTO MTPOBOJHHUKA C TOKOM | = 10°A
PAacIoNokKeHO KOIbIo paguycoM R = 1 cm. KombIo pacmonoxkeHo Tak, 4To MOTOK, IPOHHU-
3BIBAIOIIMI KOJBLO, MAKCUMAJIEH. YeMy paBeH 3apsij (, KOTOPbIA MPOTEYET MO KOJIbILY, €C-
JIM TOK B IIPOBOJHMKE BBIKIIIOUUTH? ComnporusieHue konbua r = 10 Om. [lone B npenenax
KOJIblId CUUTATDh OJHOPOJHBIM.

S. Karymky conporuBiennem R = 10 Om u nnayktuBHocthto L = 1 I'n noa-
KIIIOUMJIM K MCTOYHUKY ToKa. Uepe3 ckoJIbKO BpeMeHHu cuia Toka gocturHet 0,9 npenensb-
HOT'O 3HA4YEHUs?



Bapuanr 10. JJIeKTPOMATHUTHAA UHAYKIUSA

1.  WHaykuus MarHUTHOTO TOJISI MEXIY TOJIFOCAMH JBYXITOTIOCHOTO TeHe-
patopa pasHa 0,8Ti. Porop comepsxut 100 ButkoB miomansio 400cm’. OmpenenuTs
4acTOTy BpaIlICHHsI pOTOpa, €ciii MakcumanbHoe 3HaueHne DJ[C WHIYKIMU paBHO
200B. (60006/c)

2. NunykTuBHOCTH KaTymiku 0e3 cepiaeunuka paBHa 0,02I'H. OmnpenenuThb
MMOTOKOCIICTVICHHE MPU TOKE B KaTyike cuioit SA. (0,1B0)
3. HcTouyHuK TOKa 3aMKHYJIM Ha KAaTyLIKy ¢ conpotuBieHuemM 10 Om u un-

OyKTUBHOCTBIO 1['H. HaiiTu Bpewms, yepe3 KOTOPOE CHIIa TOKA 3aMBIKAHHS TOCTUTHET
0,9 nmpenenpHoro 3Hadenus. (0,23¢)

4, KBanmparnasi mpoBojoYHasi paMkKa CO CTOPOHOM a M OECKOHEYHBIN MPsSMOU
MPOBOJHUK ¢ TOKOM | jexaT B oHOM mmockoctu. Pamky moBepHynu Ha 180° BOKpyT ocH,
MPOXOJIALIEH Yepe3 cepeluHbl MPOTUBOIOIOKHBIX CTOPOH. OCh OTCTOUT OT OECKOHEYHOI'O
NPOBOJHKMKA Ha paccTossHuu D. Kakoil 3apsj mpoTedeT mo pamke, ecii €€ COMPOTUBICHHE
paBHO R?

5. OnpenenanTb THAYKTUBHOCTD €IMHULIbI JJIMHBI KOAKCUAJIbHOTO Kabelsi, CoCTo-
ALIEr0 U3 JABYX TOHKHUX IPOBOJHHUKOB: BHYTPEHHEro paauycoM Ri u BHemHero paauycom
R2. Cuiibl TOKa B IPOBOIHUKAX OJMHAKOBBI U HAIIPABJICHBI B IPOTUBOIIOJIOKHBIE CTOPOHBI.
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Bapmuanr 11. JJIeKTPOMATHUTHAN UHAYKIUSA

1. B oaHoponHoM marmuTHOM nosie ¢ uHaykuue 0,04Tn Bpamjaercs ka-
TYILIKA C YTII0BOM CKOPOCTHIO Spaji/c OTHOCUTENIBHO OCH, COBIIAJAIONICH ¢ JHaMETPOM
KATYLIKA U MEPIEHIUKYISIPHON JIMHUSAM MArHUTHOM MHAYKUUU. OnpenennTbs MrHo-
BeHHOoe 3HaueHue DJIC MHIYKIUMU B MOMEHT BPEMEHHM, KOT/a IJIOCKOCTh KaTYIIKH
COCTAaBJISIET YTOJ 60 ¢ nuHnAMH MHAYKIMH, ecid B katymke 1000 BUTKOB U 1mi0-
mazp nonepedHoro ceuerns 100cm’. (1B)

2. OIpeneuTh HHAYKTHBHOCTH CONICHONA, €CIIH €ro CeYeHHe PaBHO 5CM?,
gucyo BuTkoB 1000 u unaykius 0,01 T nmpu Toke 2A. (3MI'H)
3. Haiitu Bpemsi, B Te4eHHE KOTOPOTO CHJia TOKA B KaTyIIKEe OyJIeT paBHO

99% makcuManbHOTO IIPU BKIIIOUEHUU €€ B L€ MUTAHUS, €CIU CONPOTUBIICHHUE Ka-
Tymku 8 OM, UHIYKTUBHOCTh 0,5T'H M BHyTpeHHEE CONMPOTUBJICHUE LIENH MUTAHUS
20m. (0,23c¢)

4, BOmm3u qmmHHOTO MpsSIMOTO MPOBOAHUKA, IO KOTOpoMy TedeT Tok | = 103 A,
pacroyio’keHa KBaJpaTHas paMKa U3 TOHKOro mnpoBoja comportuBieHueM R = 0,02 Owm.
[IpoBOJHUK JIEKHUT B IJIOCKOCTH PaMKH M MapajlielieH ABYM €€ CTOpPOHAaM, pacCTOSHUS 10
KOTOPBIX OT IMPOBOA COOTBETCTBEHHO paBHBI a= 10 cm, b= 20 cm. Kakoii 3apsia q mpoTte-
YeT Yepe3 paMKy MpU BHIKIIOYEHUU TOKA B POBOHUKE?

5. B karyuike, M”HAYKTUBHOCTbh KOTOpOU L = 102 I'H, ¢ momoupro peocrara pas-
HOMEPHO YBEJIMYMBAIOT CHJIY TOKa mo 3akoHy |=lg+at (A), tme lg = const, a= 0,1 Alc.
OnpenenauTs 3.7.C. CAMOUHAYKIIHH.
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Bapuant 12. JJIeKTPOMATHUTHAN UHAYKIUSA

1. IlpoBonuuk anuHOM 10cM ABMKETCS CO CKOPOCTHIO 15M/C mepneHauKymsp-
HO CHJIOBBIM JIMHUSIM MarHuTHOro mnosist ¢ uaaykuuei 0,1Tn. Onpenenurs D1C un-
nykuuu B mpoBoanuke. (0,15B)

2. O6MoOTKa coJieHouJia JUIMHOU 25¢M u compoTuBiaeHueMm 0,20M HamoTaHa
MEIHOM MPOBOJIOKON CEUECHUEM 1vn. OrnpenenuTh ero UHAYKTUBHOCTb. (5SMKI H)

3. B marautHOM mosie ¢ uHaykiued 0,05Tn HaxoauTcs KaTyIika, COCTOSIIAs
n3 200 BuTKOB TOHKOTO MpoBoja. ConpoTtusienue katymku 400M, ronepedyHoe ce-
genne 12cm?. TIIOCKOCTD KaTyIIKH PacMoJIOKEeHa Mo YIJIOM 305 k nuHMAM MarHuT-
HOTO 1oJis. OnpenenTb KOJUYECTBO AIEKTPUUECTBA, KOTOPOE MPOTEUET MO KATYLIKE
[IPU UCYE3HOBEHUU MAarHUTHOTO 1oJist. (150MKTn)

4, B mMarauTHOM m0JIe, MHAYKIMS KOTOPOTO M3MEHseTcs o 3akoHy B = Bo(1l +
a.t3), rae Bo=310°Tn, o= 2 ¢, pacrojoKeHa KBaJpaTHas paMKa IUIOMIAJb0 S = 2 M.
Onpenenutsh KOJIMYECTBO TEIUIA, BBIJEISAIONIEECS B paMKe 3a mepBbie t = 2 ¢, €Clid COIpo-
THBJICHHE paMKi R = 6 OM ¥ IJIOCKOCTh PAMKH TIEPIICHANKY/ISIPHA BEKTOPY MArHUTHOM HH-
AYKIHH .

d. HcTouHUK TOKa OTKIIIOUMIIM (HE pa3pblBas LENU) OT KaTYIIKU WHIYKTHUBHO-
ctbto L = 1 ' u conporuBnenuem R = 10 OM. Onpenennuts Bpems t, 10 UCTEUEHUH KOTO-
poro cuna Toka ymeHpmuTcs 10 0,001 nepBoHayanbHOroO 3HAYEHUS.
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Bapuant 13. JJIeKTPOMATHUTHAN UHAYKIUSA

1. Uemy Oyzet paBHo cpennee 3Hauenue JJIC B katymke auamerpom 10cM u
yucioM BUTKOB 500, eciin MHAYKUUS MarHUTHOro nojs ysenunuutcs 3a 0,1c ot 0 1o
2B6/M*? (78,5B)

2. HailTu MHAYKTUBHOCTbH KATYIIKU C KEJE3HBIM CEpJACYHUKOM U 0e3 HEro,
umeromeit 400 BUTKOB MTpoBOJIOKH. [[nrHa katymku 20cM U ceueHue 9cm?. MarHur-
Has npoHunaemocts cepaeunuka 400. (0,36I'x, 0,9MmI'H)

3. B 01HOPOAHOM MarHMTHOM I0JI€ C MHIYKIIUEH O,2B6/M2 MOMEIIEH KOHTYP
paguycom 2¢cM u conpotuBieHueM 1 Om. [1nockocTs KOHTYpa nepneHauKyIsipHa CH-
JIOBBIM JIMHUAM T0J1sl. ONpeneNnTh KOJIMYECTBO AJIEKTPUUECTBA, KOTOPOE MPOTEUET
10 KOHTYPY MPU MOBOPOTE €r0 Ha 90H (250MmkKu1)

4. [TpoBoasimuii koHTYp Momaaso S = 400 CMZ, B KOTOPBIW BKJIFOUEH KOHJICH-
catop eMkocTbio C = 10 Mxk®, pacnoyioxkeH B OJTHOPOJHOM MarHMUTHOM IMOJIE€ NMEPIEHANKY-
JIIPHO K JIMHUAM MarduTHOM HHAYKIHWH. MarnaurtHas WHAYKIUS ITOJIA BO3PACTACT 110 3aKOHY
B=(2+5t)-10% Ti. OmnpeaennTs MaKCHMAIBHBIH 3apsii 1 MAKCHMAJIBHYIO SHEPTHIO JIICK-
TPUUECKOTO I0JIsI KOHJIEHcaTopa |.

d. CKOJIBKO BUTKOB y KaTyIiku JuinHoi | = 8 cm u auamerpom D = 2,2 cm, ecin
ee MHAYKTUBHOCTB cocTaBisieT L = 0,25 MI'H? CepeyHuK KaTyIKd HEMarHUTHBIH.
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Bapuanr 14. JJIeKTPOMATHUTHAN UHAYKIUSA

1. HaiiTu pa3HOCTh NOTEHIIMAJIOB Ha KOHLIAX KPBLJIBEB CAMOJIETA, JIETSALLETO CO
CKOpOCTBhIO 950KM/u, eciu pa3Max KpbUibeB 12,5M. BepTukanpHas cocTaBisromas
HaIMpsHKEHHOCTH MAarHUTHOTO 1o 3emut paBHa 0,59. (165MB)

2. Karymika nuametpoM 3cMm u gymHo 20cm umeet 400 ButkoB. Halitu uH-
OYKTABHOCTh KaTYIIKU U MPOHU3BIBAIOIINN €€ MarHUTHBIN IMOTOK IPHU TOKE B HEM CH-
qoit 2A. (071mI'w, 3,55MKkB0)

3. Karymika naaykruBHOCThIO 0,21'H 1 conpoTuBiieHueM 1,640M moakItoueHa
K UCTOYHUKY TOKa. HaliTh BO CKOJIBKO pa3 YMEHBIIUTCS CHJIa TOKA B KaTYIIKE Yepe3
0,05c mocne ee OTKJIIOYEHHUS OT UCTOYHUKA TOKA M 3aMbIKaHUsI HakKopoTko. (B 1,5 pa-
3a)

4, [Tnockuii koHTYp miIomaaeo S = 0,1 M” ¢ HCTOUHMKOM 3.11.c. € = 10 MB Haxo-
AUTCA B OAHOPOJHOM MArHvMTHOM ITI0JIC, MHAYKIHA KOTOPOro NMEPHUCHAUKYIISIPHA IMIIOCKOCTU
KOHTYpa. Bo ckonbko Ppa3 USMCHUTCA MOITHOCTb TOKAa B KOHTYPC, CCJIN BCIMYMHA MArHuT-

HOW MHAYKIIMH HAYHET PacTh CO CKOPOCTHIO (E) =0,02 Ta/c? BHyTpeHHUM COMPOTHUBIIE-

HHUEM MCTOYHHKA TPEHEOpeUb.
5. Conenounn ¢ uHAYKTHBHOCTHIO L = 0,1 T'H u conportuBiaearemM R = 0,02 Om 3ambIka-

eTcs Ha HCTOYHHK ¢ 3.1.c. £0=2 B, BHyTpeHHEEe CONPOTUBIEHHE KOTOPOTO HIYTOKHO MAJIO.
Kakoii 3apsi npoiier uepe3 ColeHOM 1 3a NepBbIe AECATh CEKYH/]] 110CIIE 3aMbIKaHUs?

14



Bapmanr 15. DJIEKTPOMATHUTHAA HHAYKIMSA

1. Crepxenp qMHOW 1M Bpamaercsi ¢ NOCTOSHHOM YIJIOBOM CKOPOCTBIO
20pan/c B marautHOM moje ¢ wHAykiuedr 0,05Tn. Omnpepenmute D/IC Ha KoHIAX
CTEpKHSI, €CIIM OCh BpaIICHUs MPOXOJIUT Yepe3 KOHEI] CTEPKHS U MapajliebHa CHIIO-
BBIM JuHUSIM 110J14. (0,5B)

2. Ha kartymky auameTpoM 4cM HaMOTaHa MpoBoJioka auamerpom 0,6MM B
OJIUH CJIOM TaK, YTO BUTKHU IUIOTHO MPUJIETAIOT APYT K Jpyry. Onpenenutb 4ucio
BUTKOB, eciii UHAYKTUBHOCTH ee 0,001T'H. (380)

3. Onpenenutb Bpemsi, 4epe3 KOTOPOE B KATYIIKE YCTAHABIMBAETCS TOK, PaB-
HBIM MOJIOBUHE CTAlMOHAPHOIO MOCJE OTKIIOYEHHS KaTyIIKKM OT UICTOYHUKA TOKa, ec-
nu oHa uMmeet conpotusienue 100m u unaykruBHocTh 0,1441'1H. (0,01c¢)

dr

4, Pazmyc OJIACTUYHOI'O BHUTKaA YBCIMYHUBACTCA C IIOCTOSIHHOM CKOpPOCTBIO E =5cm/c.

Butok HaxoauTcs B OTHOPOJHOM MarHUTHOM noJie uaayknued B = 0,04 Tn, nepnenauky-
JpHOM ITOCKOCTU BUTKa. [Ipu t = 0 mnomans Butka S = 0,285 M2, Onpenenuts 3.7.C. UH-
JTYKIIMU B BUTKE B MOMEHTHI BpeMeHu t=0ut =2 c.

5. Karymka uaayktuBaOCTBIO L = 0,5 T'H 1 conportuBienreM R = 10 Om noakimoueHa
K UICTOYHHUKY TOKa C BHYTPEHHUM COMpPOTHUBJIEHUEM Ii = 2 OM. B TeueHue kakoro BpeMeHu t
TOK B KaTylIKe, HapacTas, JIOCTUTHET 3HAUYCHMs], OTIMYAIOLIErocsi OT MaKCUMaJIbHOTO Ha

1%7?
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Bapuanr 16. DJIEKTPOMATHUTHAA HHAYKIMSA

1. B ogHOpOIHOM MarHUTHOM ToJie ¢ MHAYKIuer 1Tn HaxoauTcs mMpoBOJIOY-
HBII BUTOK ILIOIIAJBIO 100cM>. Onpenenuts cpeanee 3HaueHue JJIC, Bo3HUKaroIee
B BUTKE MpH BhIKII0ueHnH noJig B Teuenue 0,01c. (1B)

2. HaliTu MarHuTHYI0 TPOHHUIIAEMOCTh CEPACYHUKA B KATYIIIKE TOMEPEUYHBIM
ceuenreM 20cM’ i cocTosimeii u3 500 BUTKOB MPOBOJIOKH, €CIH €€ MHIYyKTHBHOCTD
npu cuiie Toka B SA pasna 0,281'H. (1400)

3. [ToctpouTh rpaduk 3aBUCUMOCTH HapacTaHHs CUJIBI TOKA OT BPEMEHH B WH-
tepBaiue oT 0 1o 0,5¢ uyepes kaxayro 0,1c s koHTypa conportuiieHneM 20M U UH-
nyKTUBHOCTHIO 0,2I'H. Ilo ocu opauMHAT OTKJIaabIBaTh OTHOIIEHHWE HApPaCTAIOUIETO
TOKa K CUJIE KOHEYHOTO TOKA.

4. TOHKWIA MEIHBIA MPOBOTHUK Maccod m = | T COrHYT B BHJE KBaJapaTa U KOHIIBI
ero 3aMKHyThl. KBajipaT momenieH B MarHuTHoe mosie ¢ uuaykmuei B = 0,1 Ta Tak, urto
IUIOCKOCTh €r0 MEePIeHANKYIISIpHA BeKTOpY . Kako# 3apsii q mpoTedeT Mo NpOBOJHUKY, €CITH
KBaJIpaT, NOTSHYB 3a IPOTUBOIIOJIOKHBIE BEPIIUHBI, BBITIHYTh B JIMHUIO? Y IEIIBHOE COIPO-
TUBJICHHUE Puen = 1,7.10'8 OM.M; IIOTHOCTB Dyern = 8930 KI/M.

5. Karymiky conporusnenuem R = 10 Om u uaayktuBHOCTEIO L = 1 T'H mogkimrouu-
JIM K MICTOYHHKY TOKa. Yepes CKOJIbKO BpeMEeHH cuiia Toka AocTurHet 0,9 mpeneibHoro 3Ha-
yeHus1?
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Bapuant 17. JJIEKTPOMATHUTHAN UHAYKIUSA

1. Karymika miomaapio MOMEepeyHOTro CEeYeHUs IOOCMZ, cocrosmiag u3 100
BUTKOB MPOBOJIOKHM BPAILAETCs B MarHUTHOM nojie uHaykiueit 0,1Tn co ckopocThio
506/c. Haittu makcumansuyto 2]J1C. (3,14B)

2. OnpenenuTs CHIIy TOKa, P KOTOPOU B COJIEHOU e IJIMHOM S0cM | ILIoIa-
JIBIO TIOTIEPEYHOTO CeYEHUsl 2CM°, €ClIM MHIYKTUBHOCTH €ro paBHa 20MkI['H U 00bem-
Hasl IUIOTHOCTB SHEPrHH MATHUTHOTO TI0JIs BHYTPH coneHonaa pasna 1m/lx/m. (1A)

3. Haittu 3aBucumocts J/IC B KaTylIKe OT BPEMEHU U 3aBUCUMOCTb YHEPTUH
MAarHuTHOT'O TOJII OT BPEMEHH, €CIIM Yepe3 KaTylmKy WHIYKTUBHOCTBIO 0,0211'H Te-
4eT TOK, M3MCHSIONIMIACS CO BpeMeHeM I1o 3akoHy I = IgSinomt, roe I = 5A, o = 2n/T
u T =0,02¢. (E = -33c0s100xt, B, w = 0,236sin°100xt, )

4. TIpsimoii 6eCKOHEUYHBIN TOK, M3MEHsroImiAcs 1Mo 3akony |=lq(1+sin «it), rae Iy
= 2.10° A, pacIooxKeH B IIOCKOCTH IIPSMOYTOIBHON PAMKH MapajlIeqbHO GOIBIION
ee ctopoHe b =1 m Ha paccrosiHuu r = 0,25 M ot Hee. Jlpyrasi CTOpOHa paMKu a =
0,5 M, conpotussieane paMku R = 20 Om. Onpenenuts MHIYKIIMOHHBIA TOK B PAMKE
B MOMEHT BpeMeHH t = 13 c.

5. B karyiike, ”HIYKTUBHOCTh KOTOpOMl L = 10 ', ¢ MOMOLIBIO peocrara pas-
HOMEPHO YBEIMYMBAIOT CUJTY TOKa 10 3akoHy I=ly=at (A), roe Iy = const, a= 0,1 A/c.
Onpenenutp 3.4.C. CAMOMHAYKIIUH.
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Bapuanr 18. DJIeKTPOMATHUTHAS MHIYKIUSA

1. Pamka mromanso 150cm? BpAIIIAETCA C YIJIOBOM CKOpOCThIO 15paac B mar-
HUTHOM mnoJie uaykuuen 0,8Tn. Ock BpallleHUus HAXOJIUTCS B IJIOCKOCTH PaMKU U
COCTAaBJISIET YT OJI 30H ¢ HaMnpaBJICHUEM CHWJIOBBIX JIMHUKA MarHuTHOro mnoJjs. Halitu
makcuManbHoe 3HaueHue J/(C. (0,09B)

2. OnpenenuTh YMCI0 BUTKOB COJICHOHWA MPU CHUJIE TOKA B HEM 1A, ecnu mar-
HUTHBIN TOTOK 4epe3 cojieHou ] paBeH 2MKBO u unayktuBHOCTH ero paBHa 0,0011H.
(500)

3. /IBe kaTylIku UMEIOT B3aMMHYIO HHIYKTUBHOCTh SMI'H. B mepBoit karyrmike
cwia Toka MeHsercs 1o 3akoHy I = IgSinwt, toe Ip = 10A, © = 2n/T u T = 0,02c.
Haiitu 3aBucumocts oT BpeMenu I/IC, nHAyIMpyeMOi BO BTOPOM KaTYIIKE U Mak-
cuManibHoe 3HadeHue ot DJ[C. (E = -15,7c0s100~nt, B, E = -15,7B)

4, KBagparnas paMka U3 TOHKOU MPOBOJIOKM HAXOAUTCS B MATHUTHOM I10JIE, UH-
IYKIHSL KOTOPOTO H3MeHsieTes 1o 3akony B = (o +pt?) Ti, rae p= 2 T/, CtopoHa paMKH a
= 0,2 M. [110CKOCTh paMKHU MEPNEeHAUKYIIIPHA BEeKTOpY MHAYKIMHA. OnpenennuTh 3.1.C. UH-
JAYKIIUH B PAMKE B MOMEHT BpeMeHH t =5 C.

5. OHpeILCJII/ITL WHAYKTUBHOCTb CIWHUIIBI JJIMHBI KOAKCUAJIIBHOT'O Ka6en;1, COCTOsA-
LIETr0 U3 JBYX TOHKUX IIPOBOJHHUKOB: BHYTPEHHETO paanycoM Riu BHemHero paauycom Roe.
Cuibl TOKA B IPOBOJIHUKAX OJIMHAKOBBI M HAIPABJICHBI B IIPOTUBOIOJIOKHBIE CTOPOHBI.
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Bapmuanr 19. JJIeKTPOMATHUTHASI MHAYKIUSA

1. Crepxxenb nnuHOM 1M Bpaiaercs B OAHOPOJHOM MAarHUTHOM IOJIE C MH-
nykuuert SOMkTin. Ock BpameHus napajienbHa CUIOBBIM JIMHUASM UHAYKIUNA U TPO-
XOJIUT Yepe3 KoHell crepkHs. OnpeneiauTb 4ucio 000pOTOB B CEKYHIy, €CIU pas-
HOCTb MTOTEHIIMAJIOB HAa KOHIAaX cTep>kHs paBHa 1B. (6,4006/c)

2. OnpenenuTh MarHUTHYIO MPOHUIIAEMOCTh MaTepuaia CepJeYHUKa COJICHOU-
113, eIy TUIOMIAAb TONMEPEYHOro CedeHns ero papHa 10cM”® M MATHUTHBIH MOTOK B
cepaeunuke paseH 1,4MB6. (1400)

3. DrnexTpuueckas jammodka cornpotuBieHueM 100M moakimodaeTcss depes
apoccenb conpoTuBieHreM 10M U HHIYKTUBHOCTBIO 2I'H K HCTOYHHMKY TOKA HaIps-
xeHueM 12B. Uepes cKOJIbKO BPEMEHH MOCIE BKIFOUEHMS JIAMIIOUKA 3arOPUTCS, ECIH
OHa HAYMHAET CBETUThCS MpH HanpspkeHuu 6B. (0,126¢)

4. TIpsimoit GecKOHEUHBII TPOBOAHUK C TOKOM | pacmosiokeH B OJHOMN IIOCKOCTH €
KBaJIpaTHO# paMKo#, ctopoHa KoTopoit @ = 0,2 M. TOK B IPOBOTHHKE MEHSETCS 1O 3aKOHY
I=a .t3, rae o= 2 A/cs. PaccrosiHue oT mpoBOAHUKA 0 ONMKaiield CTOpoHbl paMkH g = 0,2
M, coripotuBiieHue pamku R =7 Om. Onpenenuts TOK B paMKe B MOMEHT BpeMenu t = 10 c.

5. Conenoun ¢ uaaykTHBHOCTHIO L = 0,1 T'H 1 conporusnenunem R = 0,02 Om 3a-

MBIKAETCS Ha MCTOYHHK C 3.1.C. 0= 2 B, BHyTpeHHEE CONPOTUBIEHUE KOTOPOTO HUUYTOKHO
Majo. Kakoii 3apsin mpoiaeT yepe3 COJCHOM 3a MepBble MATh CEKYH (t1 = 5 ¢) mocie 3a-
MBIKAHUS?
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Bapuanr 20. DJIEKTPOMATHUTHAA UHAYKIMSA

1. ITpoBOJIOYHBIN BUTOK HAJET HA COJMECHOU AJIMHON 20CM U ceYeHUEM 30cm®.
ITo conenouny uner Toxk 3A u coseHoua umeer 320 ButkoB. Onpenenuts I/C B
BHUTKE MPHU BBIKJIIOYEHNHU TOKa B cosieHouie B Teuenue 0,001c. (0,018B)

2. CoJileHOU/T TIOTIEPEUYHBIM CEUYCHHEM 10cm? u JUTMHOW 1M MMEET CepAEYHUK C
MarHuTHOU mpoHunaeMoctbio 1400. MarHuTHbI TOTOK B HeM paBeH 1,4MBO mpu
uHaykTuBHOCTH 0,441'H. OnpeaenuTh CUIIy TOKa, TEKYIIEro B OOMOTKE COJIEHOHU/IA.
(1,6A)

3. Conenoup qmuHHOM 20cM U auameTpom 2cM cosiepkuT 200 BUTKOB METHOM
MPOBOJIOKU CEUCHUEM 1Mm2, Uepes CKOIBKO BPEMEHU B COJICHOHUIE TOK YMEHBIITUTCA
B JIBa pa3a MpHU €ro OTKIOYEHUU OT UCTOYHUKA MUTAHUS U 3aMbIKaHUS HAKOPOTKO?
(25mc)

4. Pamka miomazsio S = 200 cm’ paBHOMEpPHO Bpamiaercs ¢ yactorod n = 10 1/c
OTHOCHUTEJIBHO OCH, JIEJKAILEH B INIOCKOCTA PAMKH U NEPIEHAUKYIISIPHON JIMHUAM WHIYKLIAHA
onHopoaHoro maruutHoro nojis (B = 0,2 Tm). KakoBo cpennee 3nauenue DJIC MHAYKIHMH

&icp3a BpeMs, B TedeHHE KOTOPOTO MATHUTHBIH MOTOK, IPOHU3BIBAIOIIM PAMKY, H3MEHHTCS
OT HYJI O MAKCUMAJIbHOI'O 3HAYEHUs?

5. CkoJIbKO BUTKOB Yy KaTymiku o | = 8 cm n nuamerpom D = 2,2 cm, ecim ee
MHAYKTUBHOCTH cocTaBisieT L = 0,25 mI'H? CepaeuHuK KaTyIIKU HEMAarHUTHBIN.

20



Bapmanr 21. JJIeKTPOMATHUTHANA UHAYKIUSA

1. Ha conenoun nmuHoi 144cm u nuametpom Scm, umeroriem 2000 BUTKOB,
110 KOTOPBIM UIET TOK 2A, HaAET NMPOBOJOYHBIN BUTOK. Halitu cpeanioro DJIC B BUT-
K€ MPU BKJIIOUYEHUH TOKa B cojeHouje B TeueHue 0,002c, eciy CONCHOUI UMEET Ke-
ne3Hsbli cepneunuk. (1,57B)

2. HaifTu MarHuTHYIO0 MPOHUIIAEMOCTh CEPJICUHUKA COJIEHOHUAA IIUHON S0cM,
ceuenneM 10cM®, nmeromem 400 BHTKOB Ha SAVHUITY JIJTMHBI, €CIIA MPU TOKE B 00-
MOTKE COJICHOMIa SA MarHUTHBIN MOTOK B cepAcuHuKe paBeH 1,6mMBO. (640)

3. IIpoBonounoe koJbilo paaunycoM 10cm mexut Ha ctojie. OnpeaenuTh KOau-
YECTBO JICKTPUUECTBA, KOTOPOE MPOTEUET MO KOJBIY IMPU OBOPOTE KOJIbIIA HA 18045
Conportusnenne kosblla 10OM M BepTHKaJIbHAs COCTABJISIIONIAS MAarHUTHOTO TOJIS
3emnu paBHa SOMkTi. (3,14MkKi)

4, ToHkwii TPsIMOW OECKOHEUYHBIM MPOBOJHHUK PACIIONOXKEH B IUIOCKOCTH IPSMO-
YroJbHOW paMKH CO CTOpOHaMu a = 5 M u b = 4 M nmapamnensHO OOJNBIION ee CTOpOoHE Ha
paccrostaum g = 4 M oT OixHe# ctoponsl paMkd. [lo mpoBoxnuky Teuer Tok | = 10 A.
Omnpenenuth, Kakas CpeIHss 3./1.C. MHAYKIUU BOSHUKHET B paMKe, €CJIU €€ YAaJIUTh OT IpO-
BOJa Ha OECKOHEYHOCTH 3a Bpems t = 0,2 c?

5. Conenoun ¢ uaayktuBHOCTHIO L = 0,1 T'H 1 conporusnenunem R = 0,02 Owm 3a-

MBIKAeTCs Ha UCTOYHHUK C 3.1.C. £0 =2 B, BHyTpeHHee CONpPOTHBIEHHE KOTOPOTO HUYTOKHO
Mano. Kakoii 3aps npoiJeT yepe3 COJEHOU T 3a NIEPBbIE TPU CEKYH/Ibl I10CIIE 3aMbIKaHUs?
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Bapuanr 22. DJIEKTPOMATHUTHAS UHAYKIUA

1. Onpenenutes cpeantoro DIC caMOMHAYKLIMH, BO3HUKAIOLIEH B KaTyUIKE,
MHIYKTUBHOCTBb KoTOpou 0,03MI'H, eciu npy 3aMBIKaHUM LIENHU TOK B KaTYyILKE U3Me-
Hsetrcs 3a 120mkc ot 0,6A 1o 0. (0,15B)

2. OnpeaenuTs JJIMHY JBYXIIPOBOJHOW JIMHUU, €CIM MHAYKTUBHOCTh €€ paBHA
2,AMI'H pu pacCTOSHUU MEXIY OCEBBIMU JIMHUSMU MPoBoJ0B 0,4M U paanyce mpo-
BOJIOB IMM. (1m)

3. ITnockuit KOHTYp Iomansio 300cM® HAXOUTCS B OJHOPOIHOM MATHHTHOM
nosie ¢ uaaykuuen 0,01Tin. [1nockocTs KOHTYpa NEPIEHIUKYISIPHA CUIOBBIM JIUHU-
aM nosist. OnpenenuTs padoTy BHEIIHUX CHJI IO MEPEMEIICHUIO KOHTYpa ¢ TOKOM B
00JacTh MPOCTPAHCTBA, MArHUTHOE I10JI€ B KOTOPOM OTCYTCTBYET, €CJIM TOK B KOHTY-
pe 10A. (3m/Ix)

4. TIpoBoasmiuii KOHTYp IwIomanso S = 200 CM2, B KOTOPBIA BKJIFOYEH KOHJEHCATOP
eMmkocTbio C = 10 MKk®, pacronokeH B OHOPOIHOM MAarHUTHOM II0JIE IEPHEHANKYISIPHO K
JIMHUSIM MAaTrHUTHOU HHAYKIWH. MarnuTtHas HWHAYKIOUA TI0JId BO3pPACTACT 110 3aKOHY
B=(2+8t)-102 Tu. Onpenenutb MaKCUMAJIbHBIA 3apsii © MaKCUMAJbHYIO SHEPIHIO JJICK-
TPUYECKOTO TTOJIsI KOHIEHCATOPA.

5. OmnpenenuTh UHAYKTUBHOCTH €AMHUIIBI JUTHHBI KOAKCHAILHOTO Kabelsi, cOCTos-
LIETr0 U3 JBYX TOHKUX IIPOBOJHHUKOB: BHYTPEHHETO paanycoM Riu BHemHero paauycom Roe.
Cuiibl TOKA B IMPOBOJAHUKAX OJJUHAKOBBI U HAIIPABJICHBI B IIPOTHUBOIIOJIOKHBIC CTOPOHBI.
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Bapuanr 23. JJIeKTPOMATHUTHAN UHAYKIUSA

1. Haiitu cpennee 3nauenune DJIC caMOMHAYKIIMU B KaTyIIKEe WHIYKTHBHO-
cteto 0,01T'H npu u3menenunu Toka ot 10A 10 1A 3a 10c. (0,1MB)

2. B conenonne MHIYKTUBHOCTBIO 4MI'H Mpu Toke 1Mo oOMOTKe paBHOM 12A
MAarHUTHBIN MMOTOK, MPOHU3BIBAOIIMI cojeHou Tl paBeH 80MKBO. OnpenenuTs 4ucio
BHTKOB 00MOTKH cojicHouaa. (600)

3. IIpsimoii mpoBOA JUTMHOW 8CM PACTIONOKEH MEPIIEHIUKYIISIPHO CHIIOBBIM JIHU-
HUSM OJHOPOAHOTO MarHUTHOTO 1oJtst ¢ uaayknueit 0,01 Tn. Haittu paboty cui moss
10 MEepEeMEIICHUI0 TPOBoIa Ha pacctosgHue 10cM, eciii Mo MPOBOY TEUET TOK CHIION
2A. (160Mk/1x)

4. B6nu3H [UIMHHOTO IPSMOTO MPOBOIHKMKA, IT0 KOTOPOMY Te€YeT TOK | = 10° A, pac-
MOJIO’KEHA KBaJpaTHAsi paMKa M3 TOHKOTO MpoBojaa compoTuBieHueM R = 0,02 Owm. Ilpo-
BOJIHUK JISKUT B IJIOCKOCTH PaMKH U MapajuiesieH ABYM €€ CTOPOHAM, PACCTOSIHUS IO KOTO-
pBIX OT MpoBoja cooTBEeTCTBEHHO paBHBI 10 cMm, 20 cm. Kakoii 3apsan q nmporedeT yepes
pPaMKy MpH BBIKJIIOYEHUU TOKA B TPOBOJIHUKE?

5. B kaTyIike, MHIYKTUBHOCTH KOTOPO# L = 10 ['H, ¢ moMoIIBIO peocTara paBHO-
MEpHO YBEIWYUBAIOT CHIIy TOKa 1o 3akoHy I=1y+2at (A), roe |y = const, a= 0,2 A/c. Ompe-
JETHTH 3.]1.C. CAMOMHIYKIIUH.
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Bapuant 24. JJIeKTPOMATHUTHAN UHAYKIUSA

1. Tlo kaTymike HHAYKTUBHOCTBIO 2MI'H T€UET CHHYCOMAAIBHBINA TOK 4aCTOTOM
50I'u, ammuntygHoe 3HaueHue kotoporo 10A. Onpenenuts cpennroro 3/1C camons-
TYKIHWH, BOBHUKAIONIEH B KaTyIIKE 32 UHTEPBal BPEMEHH, B TEUEHHUE KOTOPOrO TOK
MEHSETCS OT MaKCUMyMa J10 MUHUMYMa. (4B)

2. I1o 0OMOTKE coleHOM1a TeYET TOK Cuiioil SA. MarHuTHBII IIOTOK B COJIEHO-
une paBeH 3MkBO. Onpenenuts MUHAYKTUBHOCTH cojieHoua. (0,021'H)

3. ITo mpoBoOy, COTHYTOMY B BHJI€ KBajpara co CTOpoHOH 10cM, TeueT TOK CH-
non 20A. IlnockocTh KBajipara COCTaBISAET yIroJl 20" ¢ nuHMAMH WHAYKIMA MarHuT-
Horo nojist B = 0,1Tn. Haittu paboTty, KOTOPYIO HaJi0 COBEPIINUTH IS YAICHUS MPO-
BOJIa 3a npeneibl nous. (6,84m/1x)

4. B MarHuTHOM MoJe, HHAYKIHs KOTOPOro u3MeHsiercs mo 3akony B = Bo[1 + In(a t
+1)], tne Bo = 4-10@ Tn, o= 1 c'l, HaXOJMUTCS IJIOCKUN BUTOK ILomanpio S = 0,4 M~ ¢ co-
npotuBieHueM R = 5 Om. Hopmans k mimockocTu BUTKa coctaBiseT yroua = 60° ¢ BekTo-
poM uHIyKIuY . OnpeaenuTs 3apsi, KOTOPbIi POHIET Yepe3 BUTOK 3a MepBbie t = 5 C.

5. OmpenenuTh WHIAYKTHBHOCTD CIMHUIIBI JUIMHBI KOAKCHAIBLHOTO Kabels, cocTos-
LIETr0 U3 ABYX TOHKUX IIPOBOJHHUKOB: BHYTPEHHETO paanycoM Riu BHemHero paauycom Roe.
Cuiibl TOKA B IMMPOBOJAHUKAX OJJUHAKOBBI U HAIIPABJICHBI B IIPOTHUBOIIOJIOKHBIC CTOPOHBI.
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Bapmanr 25. DJIEKTPOMATHUTHAA HHAYKIMSA

1. Pamka mromaneo 50cm’ BpallaeTCs B MArHUTHOM IIOJE€ C WHIYKIIUEN
0,35Tn. Yactora Bpamienusi paBHa 48000/MuH. B pamke HaBOJUTCS MaKCHUMaJIbHOE
3HaueHue DJIC unaykuuu 132B. Onpenenuts unciio BUTKOB B pamke. (1500)

2. IUHIyKTUBHOCTH COJICHOW/IA TUIOIIAIbI0 CEYCHUS S5cm? Ipu TOKE cuiao 2A
paBHa 3MI'H. UHAyKIMs MarHUTHOTO 1oJist BHYTpH cosieHouna pasHa 0,01Tn. Ompe-
JeTIATh YMCII0 BUTKOB cojieHonaa. (1200)

3. B onHopoanoM marHuTHOM noje ¢ uaaykuuen 0,016Tn pacnosnoxkeH BUTOK
npoBoja quameTpoM 10cwm, o koropomMy TedeT Tok cuioi 20A. Onpenenuts paborty,
KOTOPYIO HaJI0 COBEPIIUTh, YTOOBI IOBEPHYTH BUTOK HA YTOJ 90H orHOCHTENBHO OCH,
coBIajaronieit ¢ guamerpom. (2,5 1mIx)

4. VHayKuusi HEOJHOPOJAHOTO MAarHUTHOTO MOJISl M3MEHsIeTcs 1o 3akoHy B = Bo(1 +
o.r), tae Bo= 0,01 T, o= 1 M- paccTosiHue TOYKHU OT OCH BpailleHus. B aTom nose Bpa-
IAeTCSl B TOPU3OHTABHOM IIOCKOCTH OTHOCHTEIIBHO BEPTUKAILHON OCH HPSMOI MPOBOJ-
HUK JyuHOM L = 1 M ¢ mocTostHHON yriioBo# ckopocThio ®= 50 pan/c. Ock BpaieHus mpo-
XOJIUT Yepe3 OAWH U3 KOHIIOB MPOBOJHUKA, CHJIOBBIC JTMHUM MArHUTHOTO TIOJISI BEPTUKAIIb-
Hbl. OnpeeNuTh 3.1.C. UHAYKINY, BOSHUKAIOIIYIO B IIPOBOTHHKE.

5. CKosbKO BUTKOB y KaTymku JuinHoi | = 8 cM u quamerpom D = 2,2 cm, eciu ee
MHAYKTUBHOCTH cocTaBisieT L = 0,25 mI'H? CepaeuHuK KaTyIIKU HEMAarHUTHBIM.
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Bapuanr 26. JJIeKTPOMATHUTHANA UHAYKIUSA

1. KopoTkas kaTyllka IUJIONIAbI0 IOOCMZ, coaepxkamas 1000 BUTKOB paBHO-
MEPHO BpAILlAE€TCs B OJIHOPOJHOM MAarHUTHOM IOJI€ C YTIIOBOM CKOPOCThIO Spaji/c OT-
HOCHUTEJIBHO OCH, COBMAJAIONIEH C IMaMETPOM KaTYIIKU U NEePIeHANKYISIPHON JTUHU-
aM UHAYKIUU. OnpenennuTb HHIYKIIMI0 MarHuTHOTrO noJist, eciiu DJ{C uHaykuum st
MOMEHTOB BPEMEHHU, KOTJ]a MIJIOCKOCTh KaTYIIIKU COCTaBIISET 605 ¢ muHIsIME WH]TYK-
uuu pasHa 1B. (0,4Tn)

2. B xarymke 0e3 cepaeunuka npu Toke SA coszmaer notokocuerienue 0,1BO.
Onpenenuts UHAYKTUBHOCTD KaTymiku. (0,021'H)

3. B GetatpoHe ckopocTh W3MEHEHHsT MarHuTHOM uHaykuuu 60Tn/c. Onpene-
JIUTh HAMPSDKEHHOCTH AJIEKTPUUYECKOTO0 MoJist Ha opoute paaunycoMm 0,5m. (12B/m)

4, Pamka u3 npoBoja conpotusieHreM R = 0,05 OM paBHOMEPHO BpaIaeTcst B OJI-
HOPOJHOM MAarHUTHOM mnoJie ¢ uuaykiued B = 0,05 Tn. Och BpallleHust JISKUT B MIIOCKOCTH
paMK{ U NEepHEHAUKYISIpHA TUHUSAM UHAYKUuU. [lnomane pamkxu S = 100 oM’ Haiitn, ka-

KOH 3apsi IPOTEUET YE€PE3 PaMKy 3a BpeMs moBopora Ha Ao, = 30°, eciu yroa Mexay mioc-
KOCTBIO PAMKH M CHJIOBBIMH JHHMAMH MeHseTcs: 1) ot op = 0° mo ap = 30°; 2) or oy = 60°
10 0o, = 90°.

5. B kaTyIike, MHIYKTUBHOCTH KOTOPO# L = 10 ['H, ¢ moMo1IpI0 peocTara paBHO-

MEpHO YBEIMYHMBAIOT CUJIYy Toka 1o 3akoHy I=at(A), rne o = 0,1 A/c. Onpenenuts 3.1.C.
CaMOWHTYKIIUU.
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