CnHcoK BONPOCOB K 3K3aMeHy N0 (pu3nKe
Pasznen 4. IlocTostHHBIN AJIEKTPUYECKUI TOK
VY ci1oBHsI BOSHUKHOBEHHUS 3JIEKTpUYecKoro Toka. Cuiia ¥ INIOTHOCTh TOKa.
CropoHHME CUIIBl. DIEKTPOABUKYLIAS CUJIA U HAIIPSDKEHHUE.
ComnpoTtuBieHne NpoBOAHUKOB. 3akoH OMa JUIs OJHOPOAHOI'O U HEOIHOPOJHOI'O YYaCTKOB LIEIIH.
[TocnenoBarenbHOE U NapalieIbHOE COEAUHEHUS IPOBOIHUKOB.
Pabota u momHOCTh TOKA. 3akoH [[xoynsa-JIeHma.
. IIpaBuna Kupxroda ams pa3BeTBICHHBIX IIETICH.
Paznen 5. DnexkrpoMarueTusm
7. MarnuTHoe nosue B BakyyMe. MarHuTHbIE CUJIOBBIE JINHUU IPSIMOJIMHEWHOTO U KPYTOBOI'O TOKOB,
conenonga. Cmiia Amnepa. MHIyKIyus MarHuTHOTO TOJIS.
8. IlpuHmun cyneprno3uiuyd MarHUTHBIX nojei. 3akon buo-CaBapa-Jlammaca u ero npuMeHeHHe
JUI pacyeTa MarHUTHBIX HOJIEH.
9. Teopema 0 IUPKYJIALUH (3aKOH TTOJIHOTO TOKA).
10. JlelicTBMe MarHMTHOTO IOJS Ha TMPOBOJHUKH C TOKOM. 3akoH Ammnepa. HampamieHue cuibl
Awmmnepa. B3anmoneiicTBre mapauienbHbIX TOKOB. PaboTa 1o nmepemMenieHnio IpoBOHIKA C TOKOM B
MarHuTHOM IOJIE.
11. KoHTyp C TOKOM B MarHUTHOM I10Jie. MarHUTHBI MOMEHT KOHTYpa C TOKOM.
12. ]JleiicTBue MarHUTHOTIO MOJIA Ha JIBUXKYyIIMecs 3apsaasl. Cuiia JlopeHua.
13. Hamaram4eHHOCTb BemiecTBa. MarHuTHasi IPOHUIIAEMOCTh BelecTBa. J(ua- 1 mapaMarHeTHKH.
14. ®eppomarneruku u ux coiicrsa. Ilpuposna ¢peppomaruerusma.
15. MaruuTHbpld TOTOK. SIBIEHWME DJIEKTPOMAarHUTHOM MHAYKIHMH. 3akoH Dapanmes I
anekTpoMaruutHo unaykiuu. I[Ipasuno Jlenna. Buxpessie Toku (Toku Pyko).
16. NunyktuBHOCTH KOHTypa. Camomuaykius. 3akoH dDapanes ains caMOMHAYKIUH. TOKH TIpu
pa3sMbIKaHUU U 3aMBIKAHUU LIETIH.
17. BzaumHas uHAYKUUSA. DHEPrus MarHUTHOTO IOJIS.
18. Cucrema ypaBHeHnii MakcBesuia B MHTETpaIbHOM hopMe 1 PU3HUECKHil CMBICIT BXOSIINX B HEE
YPaBHEHUU.
Paznen 6. DnexrpomMarHuTHBIC KOJICOAHUS U BOJIHBI
19. KonebarenbHblif KoHTYp. [Iponecchl B nieann3upoBaHHOM K0JIeOaTeIbHOM KOHTYpE. Y paBHEHHE
CBOOOJHBIX HE3aTYXAIOIIMX IEKTPOMArHUTHBIX KosneOanui. @opmyna ToMmcoHa. 3aKOH COXpaHEHUS
U TPEBPAILCHUs SHEPTUH B UJICATM3UPOBAHHOM KOJIe0aTeIbHOM KOHTYpE.
20. 3aryxaromme OSJICKTPOMArHWTHBIE KOJEOAHWUS B pealbHOM KOJIeOaTeIIbHOM  KOHTYpE.
Jlorapugmuueckuil 1eKpeMeHT 3aTyXaHUs U JOOPOTHOCTh KOJIEOATEIbHOTO KOHTYPA.
21. BBIHYXIEHHBIE JIEKTPOMArHUTHBIE KOJIeOaHuUs. DIEKTPUIECKHIA PE30HAHC
22. YpaBHEHHE IUIOCKOW 3JIEKTPOMArHUTHOM BOJIHBI. DHEPTHsl 3JIEKTPOMAarHUTHON BOJIHBI.
Paznen 7. OnTuka
23. Untepdepenius ceeta. Y cnoBus HaOMOACHNS MAKCUMYMOB U MUHUMYMOB IIpU HHTEP(HEPEHIINH.
24. Kombua HerotoHa.
25. Mudpaxmus ceera. [Ipunnun I'toiirenca-®penens.
26. Judpaxmus Ha TUHPAKIIMOHHON peIIeTKe.
27. Jlucmepcus cBera.
28. Tlonspuzamusi cBera. EcTecTBeHHBIM W MONApU30BaHHBIA cBeT. [lomspusamusi cBeTa Tpu
OTpaXeHUHU U IIpesoMiIeHuH. 3akoHbl bprocTepa u Maioca.
29. TermoBoe H3Iy9YCHHE U €r0 XapakTepucTuku. AdcoimoTHo yepHoe Teno (AUT). 3akon Kupxroda.
30. 3akonsl Credana-bonpimana u Buna.
31. KsanToBas rumnore3a [Imanka. ®opmyia [Tnanka.
32. Buemmnuii ¢poroaddexr. BonpramnepHas xapakTepUCTHKA M 3aKOHBI BHEHIHETO (HOoTod(dexTa.
VYpaBHenue DitHmteitHa 11 poTodddexra.
33. DOueprus u umnyibc Gotona. Ilpumenenune poroaddexra. KoprnyckyasipHO-BOITHOBON Tyaan3m
CBeTa.
Paznien 8. DneMeHTH KBaHTOBOM (pr3UKH
34. Slnepnas MOAeNb aTOMA.

SuawNE



35. DnemeHTapHasi OOpOBCKas TEOpUs BOJOPOJHOTO aToMa (IOJHAs SHEPrUsi aToMa, PaluycChl
YCTOWYUBBIX OPOUT, pa3pelieHHbIE YPOBHU YHEPTHUH).

36. KopmyckynsspHO-BOJIHOBOW Tyaliu3M CBOMCTB MUKpoYacTull. [ unoresa ne bpoiins.

37. CootHomieHne HeonpeaeaéHuocTel I eitzendepra.

38. BomnoBas (QyHKIUS, €€ CTaTUCTUYECKHH CMBICI M YCJIOBHE HOPMHPOBKH. YpaBHEHHE
[penunrepa A CTAllMOHAPHBIX COCTOSHUH.

39. CnoHTaHHO€ M WHIYLUMPOBAaHHOE WU3Iy4eHus. MHBepcHas 3aceleHHOCTh JHEPreTHYECKUX
YPOBHEH.

40. KBaHTOBBIE T€HEPATOPHI, UX OCHOBHBIE 3JIEMEHTHI U TUIBI. OCOOEHHOCTH JIA3€PHOT0 U3TyUYECHHUS.
41. BO3HUKHOBEHHE JHEPreTUYECKUX 30H IIPHU OOpa30BaHHWU TBEPAOIO Tejld U3 H30JIMPOBAHHBIX
aTOMOB. 3aroJHEeHHE 30H MpU aOCOMIOTHOM HyJe. MeTaibl, AUIIEKTPUKU U MOIYIPOBOAHUKH IO
30HHOU TEOPHH.

42. CoOcTBeHHas U MpUMeECHas MPOBOIUMOCTH MOTYIPOBOIHUKOB.

43. P-n-mepexoj u ero CBOMCTBA.

Paznen 9. DnemeHTh PU3MKK aTOMHOTO sizipa

44. CocraB 1 XapaKTEpUCTUKHU aTOMHBIX sJiep. JleeKkT Macchl U SHEprus CBsI3U AApa. SnepHble CUIbL.
45. PannoakTUBHOE U3JIy4YE€HHE U €r0 BHUJIbI. 3aKOH paJMOaKTUBHOIO pacmaja.

46. IlpaBuna cMmemieHHs TpPU PAJMOAKTUBHBIX pacrafax. 3aKOHBl COXPAHEHHUS IPH SACPHBIX
peaKusx.



Cnmcok THNOBBIX (OA00HBIX) 32424 K IK3aMeHYy
1. Cuna TOKa B IPOBOAHUKE C TEUYEHUEM BpPEMEHU

2
usmensercs no 3akony | =1+2-1°, 4. Onpenenurs 3apsaz,
MPOIIEAIINN Yepe3 MONepeyHoe CeYEeHUEe MPOBOJAHMKA 3a 3 4> 4;

4q,
CEKYH/IBL. ()—e © O
2. PaccuuTarh MOJHOE CONPOTUBIIEHHE LIETIH! A M B C

Rz Rs R4
Ry — H i Re
—|__ Rs

R=..=R =20u.

3. /JlBe naMmbl HaKadMBaHHWA BKIIOYEHBI B IEMb IOCTOSHHOTO TOKA IIOCIEI0BATEIBHO.
Comnporusienue nepsoit jgammbl R, =1000 Om, Bropoit — R, =1200 Om . Kakas u3 ynamn Oyxer
ropeTh spue?

4. 3aMKHYyTasl LIellb COCTOUT U3 UCTOYHUKA TOKa & =3 B,

r=0,10m u pesucropa R=99,9 Ou. Onpenenuts TOK

KOPOTKOI'O 3aMbIKaHH . ‘

5. Haittu 3/1C ucrouynuka Toka, eciu npu cuie Toka 10 A
MOIIIHOCTh BO BHeEIIHeH 1enu paBHa 100 Br, a mpu cue Toka
12 A sta monHocTh paBHa 108 Br. R, R, ———
6. Ha cxeme ¢=15B, ¢£,=05B, ¢g=18B,
L=r=r=050u, R =50u, R,=100m. CocraButs
CHUCTEMY YpaBHEHHMH i pacy€ra TOKOB, TEKYyIIUX B P

BETBSX. ‘
7. TlpoBoxsimuii KOHTYp IUIONIAAbIO | M? TOMENmEH B

OJIHOPOJIHO€ MarHuTHoe nojie uuaykuuen 1 Ti. Ilnomans
KOHTypa NEpNEeHAUKYJApHA JUHUSAM MAarHuTHOM uHAykuud. Onpegenutrs I/C unaykumw,
BO3HHUKAIOIIYIO B KOHTYPE MIPH BBIKIIFOYCHUH MAarHUTHOTO TOJIS 32 BpeMs 1 c.

8. Ilo nByM O€CKOHEYHO JIMHHBIM  MPSIMBIM

napajyieIbHbIM ~ TPOBOJAHMKAM, HAaxXOJAIIMMCS  Ha 3 E
paccTosiHUU AB 7Apyr oT apyra B BakyyMe, TEKyT TOKU @ ° @
I, =1,. Onpenenute BEIUMYUMHY U HAIPAaBJICHUE y M B

MHIYKUMA MarHUTHOIO TIIOJIS, CO3[aBAEMOr0 JTHUMH
TOKaMH B Touke M. 3ajgady pemmTh B OOIIEM BUJIE.

9. Ilo mpoBomHuKy Te4éT TOK | . OnpenenuTs HampaBiIeHWE WHIYKIIMOHHOTO TOKa B

IIPOBOJHMKE, €CIIM CHUJIAa TOKA | yBEJINYMBAETCS CO BPEMEHEM. ;

10. TIporon (M=1,67-10"x2, ¢=1,6-10"°Kr) BieTaer B OXHOPOAHOE MATHUTHOE

nosie ¢ uHAyKuen B =1,67 mxTr NEpHeHAUKYISPHO CUIOBBIM JTUHUSM CO

|

q

O——

o Ul



2 M . o
CKOpPOCThIO U = 1,6-10° — . Haiiru paanyc OKpY>KHOCTH, IT0 KOTOPOH JBY>KETCs TpoToH. Crenarhb
c

MOSACHSIOILMI PUCYHOK.
11. B ogHOpOAHOE MAarHWTHOE IOJI€ MEPHEHIUKYISIPHO BEKTOPY MArHUTHOW HMHIYKIIMHM BIIETAET
31eKTpoH. OnpenenuTh HanpaBlieHUEe CUiibl JIopeHa, 1eicTBYOIIEN Ha SIEKTPOH.

12. B uneanbHOM KojeOaTenTbHOM KOHTYpPE 3apsa Ha OOKIaJKax KOHJEHCATOpa M3MEHSEeTCs M0
-2 .

rapmonudeckomy 3akony (=10 COS(ﬂ't) ,Kn L=17n.Haiitu 3aK0H U3MEHECHHUS HATIPSKEHHS

Ha obk1aakax kouaencaropa U (t).

13. OmpenenuTs LEHY JeNEHHUs aMIIepMeTpa U 3HAYCHHE H3MEpsieMOi

BEJIMYMHBI, €CIIM Npejien u3Mepenus cuiel Toka | =0,03A.

14. B pesynbrate crat. 00pabOTKH 3KCIIEPUMEHTAIBHBIX JTaHHBIX CPEIHEE

3HAYCHHE HEKOTOPOH (HM3MUSCKON BEMMYMHBI paBHO < X>=1,32455, a

’ ’ M4200 0059/ —[Qlsk L
cpenusisi  abcomtotHast morpemHocth — <AX>=0,07134. 3anwmcars 1986r. L5
OKOHYATEJIbHBIA OTBET C YY€TOM HHTEpBalia HAAEKHOCTH, OKPYIJISsA C

TOYHOCTBIO 10 TIepBOH 3Havamei ups (no crangapry COB CT COB 543-77) X =< X > +AX.
15. Tpwxasl Obima usmepena cuna toka B memu: | =1,53A, |, =147A, 1,=150A.

OHpCZIGJII/ITI) OTHOCHUTCIIbBHYIO ITOIPCUIHOCTb U3MCPCHUA.

16. MomHoCTh M3NydeHus: abCOJIIOTHO YEpPHOro Teja paBHA 10° Br. Haiiti miomasim M3JIydarouiei
IMOBCPXHOCTHU TECJIAa, C€CJIN NJIMHA BOJIHBI, HA KOTOPYIO IPUXOJUTCA MAKCUMYM U3JTYy4YCHH, paBHA 0,7 MKM?
17. Omnpenenuth KpacHyto rpaHully Qorodddexra mis 1e3us, eclid Npu oO0JydeHUu
MOBEPXHOCTHU (HOTOKATO/Ia U3 TAHHOTO MaTepuaia (UOJETOBBIMU JTydyaMHy JUTMHOW BOJTHBI
400 HM MaKCHMaJIbHAs CKOPOCTh (POTORIEKTPOHOB OKa3anach paBHol 6,5 10° m/c.



OBPA3EIl BUWIETA
1Ty
NaBY;

MHWHHCTEPCTBO HAYKU U BBICLIIET'O OBPA30OBAHNS POCCUNCKOM ®EEPALINN
®EJEPAJBHOE I'OCYJIAPCTBEHHOE BIO[’KETHOE
OBPA3OBATEJBHOE YUPEKJIEHUE BBICIIETO OBPA3OBAHUS
«IOHCKOM 'OCYJIAPCTBEHHBIN TEXHUYECKUIA YHUBEPCUTET»
(IT'TY)

@akynpTeT «AMuY»
Kadenpa «Dduznkay

Kadenpa «Dduzuka»

DK3AMEHAILIMOHHBIN BUJJTETNe |
Ha 2024/2025 yue6HsIit rox
Hucrunnuna « Duzukay

1. [TpuHIMT Cynepro3uLUM FNEKTPUUECKUX MOJIeH.

2. 3akoH OMa 3aMKHYTOM LIETIH.

3. 3axkoH Papanes A JIEKTPOMArHUTHON UHAYKIIHH.

4. 3aKOH COXpaHEHHUS U MPEBpAIICHUS SHEPruM B MJICAIM3UPOBAHHOM KOJeOaTeIbHOM

KOHTYDE.

5. DiexkTpuyeckoe TOJ€ B BaKyyMe CO3/aeTcsl JByMs TOYEYHBIMHU

TOJIOXKUTENBHBIME  3apsfiaMmu ¢, =, =10° Kz, paccrosmus AB=11 cm, g, q,
H - M2 + 7 3 @

AM=1 cm, nocrosmuas K =9-10° Omnpenenuty BEIWYMHY U A M B

2

HaIIpaBJICHUC BCKTOpPaA HaprI)I(éHHOCTI/I PE3YIbTUPYIOLICTO 3JICKTPUICCKOTO

0JIA B TOUKE M.
6. B oxHOpOAHOE MAarHUTHOE MOJIE MEPIEHAUKYIAPHO BEKTOPY MAarHUTHOU

1

MHAYKIMM BieTaeT MpoToH. OmnpenenuTs HampasiaeHue cuibl JlopeHua,
JIEHCTBYIOLLEH HA ITPOTOH.

7. IIpoBoasAmMi KOHTYp miomamslo S =14" TOMEIEH B OJHOPOAHOE MATHHTHOE IIOJIE
uHaykuued B =107xz. Ilnomane KOHTypa NEpPHEHIUKYISIpHA JMHHUSM MarHUTHOW WHIYKIMH.

Onpenenute 3/1C MHIYKITUH, BO3HUKAIONIYIO B KOHTYPE NIPH BBIKIFOUEHUU MAarHUTHOTO ITOJIS 3a
BpeMsa At =5c¢.

8. B npeanbHOM KonebaTeabHOM KOHTYpE 3aps]l Ha 0OKIJIagKax KOHJEHcaTopa M3MEHsIeTCs IO

rapmormueckomy 3akory §=107cos(7zt),Kr. Drextpoemrocts Kommencatopa C =1k

Haiitn MmakcuManbHOE 3HaUYCHHE HaIIpsPKCHUSA Ha O6KJ'Ia,[[KaX KOHACHCATOpa UO .

9. Onpenenuth 3HAYEHHUE HW3MEPSAEMOW BEIIMYMHBI, €CIU JJIs
aMIiepMeTpa, MOKa3aHHOTO Ha PUCYHKE, MPENesl U3MEPEHUS CHUJIIbI

toka |, =3A.

10. Tpwxnasl Oblla W3MEpeHa CHIIa TOKAa B IEMU: |1=1, S3A,

I,=L47A, 1,=150A. Onpenenuts cpeanior0 abCOMOTHYIO

MOTPELTHOCTh U3MEPEHUM.



