MMHWHOBPHAYKH POCCHUHU

®enepanbHOe rocy1apcTBEHHOE 0101 KeTHOEe 00pa3oBaTe/IbHOE YUpeKIeHNe BbICIIero
o0pa3oBanust «I'opHO-ATalCKUI rOCy1apCTBEHHbIN YHUBEPCUTET)
(PI'OY BOT'ATL'Y, I'AT'Y, I'opHo-AuTaiickuii rocy1apCcTBeHHbIH YHUBEPCHTET)

DJEKTPUYECTBO M MATHETH3M

pabouas mporpaMmma JUCHUTUIAHBI (MOTYJIs)
3akperuieHa 3a kadenpoit kadeapa maTeMaTUuKH, GU3NKHN U UHPOPMATHKH

VueOHblii I1aH 03.03.02_2024_614.plx
03.03.02 dusuxa

[udpoBsie TEXHONIOTHH B aJIbTEPHATUBHON dHEPTETHKE

Kpanudukanus O0axanasp
®dopma 00ydeHus OYHast
O01mas TpyL0eMKOCTb 6 3ET
Yacos 1o yueOHOMY ILIaHy 216 Buner KoHTpOIsT B ceMecTpax:
B TOM YHCIJIE! 9K3aMeHbl 4
ayIUTOPHBIE 3aHATHUS 144
caMOCTOsITeNIbHAsE paboTa 32,9
4acoB Ha KOHTPOIb 34,75

Pacnpenenenne YacoB JUCHMILIMHBI 10 CeMeCTpaM

(<Kypc>.<CC:1\l/\III:cCTT§ Ha Kypce™>) 422 Hrtoro
Henens 18 3/6
Bug 3anstuit viI PII vl PII

Jlexuum 62 62 62 62
Jla6opaTopHble 50 50 50 50
[IpakTnueckue 32 32 32 32
Koncynbranuu (miis cTyneHra) 3,1 3,1 3,1 3,1
KonTtpons camocTosTensHo# paboThl npu 0,25 0,25 0,25 0,25
MPOBE/ICHUH aTTECTALUK
Koncynpranuu nepej 5K3aMeHOM 1 1 1 1
Uroro ayn. 144 144 144 144
KonrakrtHas pabora 148,35 | 148,35 | 148,35 | 148,35
Cam. pabora 32,9 32,9 32,9 32,9
Yacel Ha KOHTPOJIb 34,75 34,75 34,75 34,75




Hroro [216 216 [216 [216 |




TIporpammy cocraBuii(u):
K.¢p.-m.n., Ilpogheccop, Muxaiinos C.1I1.

Pabouast nporpamMma JUCLMILIUHbL

SHeKTpnqecmo U MAarHeTU3M

pas3paborana B coorBercTBuU ¢ PI'OC:

DenepanbHbIil FOCYIAPCTBEHHBIH 00pa30BaTEbHbIA CTAHIAPT BHICIIET0 00pa30BaHus - OaKaIaBpHaT [0 HAMPABJICHUIO MTOIOTOBKU
03.03.02 dusuka (mpukaz Munodpuayku Poccuu ot 07.08.2020 r. Ne 891)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO IIaHA:
03.03.02 dusuka

YTBEPKJEHHOTO yu€HbIM coBeTOM By3a oT 01.02.2024 mporokon Ne 2.

Pabouas nporpamma yTBepikJcHa Ha 3aceilaHiu Kadeapbl

Kadeapa MaTeMaTHKH, Gu3nKU 1 HHGOPMATHKH

IIporokom ot 11.04.2024 poTokomn Ne 8

3aB. kadenpoit bornanosa P.A.



BusupoBanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxJeHa u o100peHa A
ucnonHeHus B 2025-2026 yueOHOM rofy Ha 3aceiaHuU Kadeapsl
Kadeapa MaTeMaTHKH, GU3nKU 1 HHGOPMATHKH

IIporokomor _ 2025r. Ne
3aB. kadenpoiil bornanosa P.A.

BusupoBanue PII/I niist ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxJieHa u o100peHa A
ucnonHeHus B 2026-2027 yueOHOM rofy Ha 3acelaHiU Kadeapsl
Kadeapa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

IIporokomor _ 2026 r. Ne
3aB. kadenpoii bornanosa P.A.

Busuposanue PII/I st ucnosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouvas nporpamma nepecMoTpeHa, 00CykieHa U 0100peHa s
ucrnoHeHus B 2027-2028 yaeOHOM TOy Ha 3aceiaHuu Kadeapbl
kadeapa MaTeMaTHKHU, pu3nku 1 MHGOPMATUKH

IIporokomor _ 2027 1. Ne
3aB. kadenpoii bornanosa P.A.

Busuposanue PII/I st ucrosiHeHUs B 04epeHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxJieHa u 0100peHa A
ucnonaeHus B 2028-2029 yue6HOM roay Ha 3aceaHuu Kadeapsl
Kadeapa MaTeMaTHKH, GU3nKu 1 HHGOPMATHKH

[Iporoxomor 2028 . Ne
3aB. kadenpoii bornanosa P.A.



1. HEJIA U 3AJAYHN OCBOEHUSA JUCITUITJINHBI

1.1 | Henu: Lens qucuumnunsl «O61mas ¢pusukay, paznen «QIeKTPU4ecTBO U MarHETU3M» — COOOLIUTh CTYAEHTY 0a30BblC 3HAHMUS,
YMEHUS U HaBBIKU B 00JIACTH JIEKTPUUECTBA U MATHETU3MA.

1.2 | 3a0ayu: 3amaun qTUCTIMIUTAHBL: COOOITUTE OCHOBHBIC TIOHSTHS, IIPUHITUIIBI M 3aKOHBI AJICKTPUIECTBA U MAarHETU3MA,
3aKpENHUTh YMEHHE IPAMOTHO UCIIOJIb30BaTh (PU3MUYCCKYIO JICKCUKY M TIOHATHIHBIN amiapar, penrath THIIOBbIC YICOHbBIC U
YCIOXHEHHBIC 33a49H I10 AIEKTPHUUYECTBY M MATHETU3MY; IaTh BO3MOXHOCTh IPHOOPECTH 0a30BBIC SKCIICPUMCHTAIBHBIC
HABBIKH B 00JIACTH DJICKTPUUYCCTBA U MarHETU3MA.

2. MECTO JUCIHHUIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |

2.1 | TpeGoBaHus K nNpeIBapUTeILHOI NOATOTOBKE 00y4Yaloerocs:

2.1.1 | OnemenrapHas ¢pu3uka

2.1.2 [ OcHOBBI (PU3UUECKOTO HKCIIEPUMEHTA

2.1.3 | YcTpoiicTBO M MPUMEHEHNE TIEPCOHAIEHOTO KOMITBIOTEpa

2.1.4 | OCHOBBI 3/1EKTPOTEXHUKU

2.2 | JucuMnianHbl ¥ NPAKTHKH, 1151 KOTOPbIX 0CBOCHHE IAHHON JMCHUILIMHBI (MOAY.I51) HE00X0JUMO KAK
npeguiecTByoIee:

2.2.1 | BekropHblii ¥ TEH30PHBII aHATIU3

2.2.2 | O6mas ¢pusnka

2.2.3 | OCHOBBI aBTOMAaTHKH M CHCTEMBI aBTOMAaTHYECKOTO YIPABICHHS

2.2.4 | TeopeTudeckue OCHOBBI JNEKTPOTEXHUKU

2.2.5 | DnexrpoaguHaMuKa

2.2.6 | AtomHast (puzuka. Pu3rKa aTOMHOTO Si/Ipa U 3JIEMEHTAPHBIX YaCTHII

2.2.7 | dusnaeckre OCHOBBI AIEKTPOHUKU

2.2.8 | Dnexrpuyeckre MaIluHbL

2.2.9 | Meronuka npenonaBaHus GU3NKU

2.2.10 | MeTonp! pemieHus GU3NIECKUX 33724

2.2.11 | MeToap! pu3nyecKux U3MEpPeHUH

2.2.12 | Paguodusuka u 371€KTpOHUKA

2.2.13 | Pemenune onumnua HbeIxX 3a1a4 1o pusnke

2.2.14 | DnekTpoHHKa

2.2.15 | DnekTpoMarHUTHAS HKOJIOTHS U DJIEKTPOMArHUTHAs COBMECTUMOCTD

3. KOMIIETEHIIMN OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAayJisl)

OIIK-1: Cnoco6eH npuMeHATH 0a30Bble 3HAHHUSA B 00/1acTH PU3HKO-MaTeMaTHYECKUX U (MJIM) eCTeCTBEHHBIX HAYK B c(epe
cBoeii mpogeccuOHAIBLHO 1esITeTbHOCTH;

H-1.0IIK-1: 3HaeT ocHOBHbIe pU3HUYECKHe 3AKOHbI H MATeMaTHYeCKHUIi allNapaT, 3HAKOM € eCTeCTBeHHbIMH HAYKaMH B
He00X0MMOM /15 IPo¢ecCHOHANBHOI AesiTeIbHOCTH 00beMe

3HaeT OCHOBHBIE (bl/I3I/I‘-IeCKI/Ie 3aKOHBI M1 MaTeMaTHICCKUI anmapar 3JICKTPUIECTBA U MarHeTU3Ma, 3HaKOM C €CTECCTBCHHBIMHU
HayKaMu B HCO6XO,HI/IMOM JJIA HpO(beCCI/IOHaJ'H)HOI‘/‘I JACATCIIbHOCTH o0BEME

NA-2.0IIK-1: CnocoGeH peliaTh TUNIOBbIE (pU3MYeCKHe 321244 HA OCHOBE allllapaTa BbICHIel MaTeMaTHKH

CnocobeH peaTh TUIIOBBIC (1)I/I3I/I‘ICCKI/I€ 3a4a4uy 3JICKTpHUICCTBA U MAarHeTu3Ma Ha OCHOBEC allriapara BBICIIICH MaTeMaTUKU

HN-3.0IIK-1: UmeeT npeacraBiienne 00 00;1acTH NpUMeHeHHs (PU3MYECKUX 3AKOHOB U eCTeCTBEHHO-HAYYHBIX 3HAHUI B
cBoeii npogeccHOHAILHOM AesITeTbHOCTH

Nwmeer npexncrasieHue o6 061acT IpUMEeHEHHs (PU3NUECKUX 3aKOHOB 3JIEKTPHYECTBA M MATHETH3MA U €CTECTBEHHO-HAYyYHbBIX
3HaHUI1 B CBOEH MpodeccHoHaNbHOMN NesTeIbHOCTH

OIIK-2: Cnoco0eH NpoBOAUTH HAYYHBbIE HCCIeI0BaHUs (pu3nyecKHX 00bEKTOB, CHCTEM U NPOLECCOB, 00padaThHIBAThH U
NPeICTABIATH IKCIIEPHMEHTAIbHbIE JaHHbIE;

HNI-1.0IIK-2: 3naeT MeTOAUKY NMpPOBeieHUsI (PU3MUECKOro IKCIIEPUMENTAa, c1loco0eH MPOBOAUTH (pu3nyecKre U3MepeHUs 1
0o0padaThIBaTh UX Pe3yJIbTATHI

3HaeT METOJIMKY MPOBEACHUS (PU3MUECKOT0 IKCIIEPUMEHTA, CIOCOOCH MPOBOJUTH (PU3MUECKHE U3MEPEHHsI U 00padaThIBaTh UX
pe3yiabTaThl




4. CTPYKTYPA U COJEPKAHUE JTUCIIUIIJIMHBI (MOLY JIsI)

Kon
3aHATHS

HaumeHnoBaHue pa3jiesioB U TeM /BUJ
3aHSATHSI/

Cemectp /
Kypc

Yacos

Komneren-
107074

Jlutepatypa

Hnre
PAKT.

IIpumeuanue

Paznea 1.

1.1

CwM. daiin "Pa6_mporp OM_2024. pdf" B
MpUIoKeHuu u B cuctemMe Moodle /J1a6/

50

VJI-1.011K-
1 UJI-
2.0IK-1
WJ1-3.011K-
1 UJI-
1.OTIK-2

J1.1J11.2
JI1.3J12.1
J2.3

1.2

CM. ¢aitn "Pa6_nporp OM_2024. pdf"' B
puIoKeHuu U B cucteme Moodle /JIex/

62

WJI-1.011K-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.0TIK-2

J1.1J11.2
JI1.3J12.1
J2.2

1.3

CwM. daiin "Pab_mporp OM_2024. pdf" B
IpUIIOKEHUU U B cucteMe Moodle /ITp/

32

WJI-1.011K-
1 UJ1-
2.0IIK-1
WJ1-3.011K-
1 UJ1-
1.0TIK-2

JI1.1J11.2
JI1.3J12.1
J12.2J12.3

1.4

Cu. ¢aitn "Pad4_nporp OM_2024. pdf" B
npuiokeHuu u B cucteme Moodle /Cp/

32,9

WJI-1.011K-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.0TIK-2

J1.1J11.2
JI1.3J12.1
J12.2J12.3

Paznen 2. IIpome:kyTouHast aTTecTanust
(3K3aMeH)

2.1

[MonroroBka K 9k3aMeHy /JK3aMeH/

34,75

WJI-1.011IK-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.0TIK-2

2.2

Kontpons CP /KCPATT/

0,25

WJI-1.01IK-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.OTIK-2

2.3

Konrakrthas pabora /KoHcOx/

VJI-1.011K-
1 UJI-
2.0IK-1
WJ1-3.011K-
1 UJI-
1.OTIK-2

Paznen 3. Koncyabranumn

3.1

Koncynpranus no aucuumiause /Konc/

3,1

WJI-1.01IK-
1 UJI-
2.0IIK-1
WJ1-3.011K-
1 UJI-
1.0TIK-2




5. ®OHJ OHEHOYHBLIX CPEJICTB

5.1. IlosicHuTEeILHAS 3aNIHMCKA

1. OL[eHO‘IHLIe cpeacTBa NpeaAHa3Ha4YCHbI AJIs1 KOHTPOJISL U OLICHKH O6pa3OBaTeJ'ILHI>IX )IOCTI/I)KeHI/Iﬁ 06yr{a101111/1xc5{, OCBOMBIINX

nporpamMmy y4eOHOH AUCLUIIMHBL

2. ®oH/I OLIEHOYHBIX CPEJICTB BKIIOYAET KOHTPOJIbHBIE MaTepUalIbl JJIsl IPOBEACHUS TEKYILEro KOHTPOJIS B (hopMax, yKa3aHHbIX B
paboueit mporpamMme, ¥ IPOMEKYTOUHOW aTTeCTalluK B (hOpMe BOIPOCOB M 33JaHUI K IK3aMEHY

5.2. OneHo4HbIe CpeACTBA AJIsl TEKYILIEro

KOHTPOJIA

OLeHOuHBIE CPEACTBA A TEKYILEr0 KOHTPos cM. B mpuitoxenuu 1 (daitn "®OC si1_mar 2024.pdf").

5.3. Tembl nucbMEHHBIX PadoT (3cce, pedpepaThbl, KypcoBble padoThI U AP.)

Cwm. daiin "®@OC sn_mar 2024.pdf" B mpunoxennn

5.4. OueHo4HbIe CPeCTBA 15 MPOMEKYTOYHOI aTTecTallUK

OreHOYHBIE CPEACTBA IS IPOMEXKYTOUHOH aTTecTanuy cM. B puinokeHun 1 (daitn "®OC >n_mar 2024.pdf").

6. YHEBHO-METOJUMYECKOE U UTH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHasi TuTepaTypa

ABTOpLI, COCTAaBUTECIIN

3arnaBue

WznarenscTBO, TOI

On. anpec

J1.1 OnemenTapHas ¢usuka. U.3. DeKTpUyecTBO U I'opHo-Anraiick:
MarHeTusM: yuyeOHoe nocooue PUOTATY, 2008
JI1.2 | Muxaiinos C.IL ONeKTpUUECTBO U MarHeTU3M: J1a00paTOPHBbIH I'opHo-Anraiick:
MIPAKTUKYM PUOTAI'Y, 2010
JI1.3 | Muxaiinos C.I1. Kypc ¢pusuku. Tom 2. DneKTpuvecTBo u T'opHo-Anraiick: http://elib.gasu.ru/index.ph
MarHeTu3M. DJIeMEeHThI (POTOMETPHH, BUIITATY, 2019 p?
TreOMETPUUECKOM U BOJIHOBOI ONTUKU: yueOHOE option=com_abook&view
rocobue i CTYIGHTOB YHUBEPCUTETOB U =book&id=3434:953&cati
TIEJIBY30B d=6:physics&Itemid=164
6.1.2. lonosiHUTeIbHAS JIUTEPATYpa
ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOX On. agpec
JI2.1 |Tpodumona T.H. Kypc ¢usuku: yauebHoe mocobue aist By30B Mockga: Bricmas
mkoja, 2003
JI2.2 | Muxatinos C.I1. DJIEKTPUUYECTBO U MarHeTU3M: yueOHOe T'opHo-Amnraiick:
nocoOue 1Jisi By30B PUOTATY, 2008
JI2.3 | Muxaiinos C.IL. Meroauueckue yka3aHus U pabouas nporpamma | 'opHo-Anraiick:
110 Kypcy "DJIEeKTpU4eCTBO U MarHeTH3M'": PUOTATY, 2007
METOIMYECKUE YKa3aHHS
6.3.1 IlepeyeHs NpoOrpaMMHOro odecnedeHust
6.3.1.1 | Adobe Reader
6.3.1.2 | Firefox
6.3.1.3 | Foxit Reader
6.3.1.4 | MS Office
6.3.1.5| MS WINDOWS
6.3.1.6 | Annexc.bpaysep
6.3.1.7 | Moodle
6.3.1.8 | NVDA
6.3.1.9 | LibreOffice
6.3.1.10 | Kaspersky Endpoint Security mis 6usaeca CTAHJIAPTHBIA
6.3.1.11 | MS Windows
6.3.1.12|PEJ OC

6.3.2 IlepeuyeHb MHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1

baza nanubIx «DnekTpoHHas OubaroTeka ['opHO-ANTaiCKOTr0 roCcyIapCTBEHHOTO YHUBEPCUTETA

6.3.2.2

OnexTpoHHO-61bIMoTeuHas cucrema IPRbooks

6.3.2.3

Me)I(By3OBCKa$I DJICKTPOHHAas OnoOIHOTEKA

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

r[po6neMHa$1 JICKIUA

CUTYallUOHHOC 3a/laHUC

8

. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIA)

Homep ayanTopnu

Hasnauenue

OCHOBHO€ OCHAIIIEeHHE

102 b1

VYueOHast ayJUTOpUs s IPOBEICHUS
3aHATHI JEKIIMOHHOTO THIIA, 3aHATHI
CEMHUHAPCKOTO0 TUIIA, KypCOBOTO
MIPOCKTUPOBAHMS (BBITIOTHEHHS KyPCOBBIX
padoT), rPYIIIOBBIX ¥ UHIUBUAYAIBHBIX
KOHCYJIbTAITUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOMN aTTecTalluu

YuyeHundeckas 10CKa, MyJIbTUMEHAIPOCKTOP, IKPaH,
KoMIbloTep. PaGouee MecTo npenogasarens, Ioca{0YHbIe
MecTa 00y4aromuxcs (1o KOJUYeCTBY 00y4aIoIInXCs),
kadenpa

112 b1 Jlaboparopus aekrpruecTBa U Marnetnsma. | I'eneparopsl. Marasussl conpoTtusieHui. Ocuuiorpadsl.
Y4eOHast ayTuTOpUS ISl IPOBEICHHS Perynstop nHanpsbkenus 3kBA 220/250B. DnekrpoMartur.
3aHATHUH TEKIIMOHHOTO TUMA, 3aHATUI MonynsHo-yuebnsbiit kommiekc MYK-OM1 "OnekrpuyectBo
CEMHHAPCKOTO THIA, KypCOBOTO u MarHeTn3M". CteHzpl: «B MHUpe HAyKH B TEXHUKNY,
IIPOEKTUPOBAHMS (BBIIOJIHEHUS] KYPCOBBIX «JlecsTuaHbIe IPUCTaBKM», «Paboyast mporpamMmanr,
paboT), TPYNIOBBIX U WHAWBHUIYATbHBIX «Cuctemay. Pabodee mecto npernonasaress. [Tocamouanbie
KOHCYJIbTAIIMH, TEKYIIEro KOHTPOJIS 1 MecTa o0y4aromuxcs (1o KOJIMYECTBY 00y4atOIIMXCs)
MIPOMEXXYTOYHOH aTTEeCTANH

209 b1 KommetotepHsiii kiacc. YdueOnas aynuropust | Pabodee mecto npenonaBatens. [Tocamodnbie mecta

JUTSL IPOBE/ICHUS 3aHATUH JICKIIUOHHOTO
THUIIA, 3aHATHI CEMUHAPCKOTO THIIA,
KYPCOBOT'O IPOCKTHPOBAHUS (BBITOTHCHHUS
KYPCOBBIX paboT), TPYIIIOBBIX U
WH/IUBUYATBHBIX KOHCYJIBTALUHN, TEKYIIETO
KOHTPOJISI ¥ TIPOMEXYTOYHOH aTTeCcTaluu.
[MomenieHne sl CAMOCTOSTENBHOM PabOTHI

oOyuatormuxcs (1o KoJaudecTBy oOyuatomuxcs). MapkepHast
yUCHHYECKast JOCKa, IKpaH, MyJIbTHMEIHUATIPOCKTOP,
KOMIIBIOTEPHI ¢ JOCTynoM B MHTEpHET

9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCHUILIIUHBI (MOY JIS)

CwM. daiin "Pa6_nporp OM_2024.pdf" B npunoxxenuu u B cucreme Moodle




MunucrepcTBo 00pa3oBanus 1 Hayku Poccuiickoit @enepanuu
®enepalibHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHIE
BBICIIIET0 TPO(HECCHOHATEHOTO 00pa30BaHUS
«"opHO-AnTaliCKU TOCY1apCTBEHHBIA YHUBEPCUTET
DU3UKO-MaTEMaTUYECKUI U UHKEHEPHO-TeXHOoJornueckuii uHctutyt (PMUTHN)
Kadenpa maremaruku, pu3uku u nHGOPMATUKH

®OHJ
OLIEHOYHBIX CPEJICTB

10 y4eOHOM TUCIUILTNHE
«JIeKTPUYECTBO U MATHETU3M»

YpoBeHb OCHOBHOM 00pa30BaTeNbHON POTpaMMbl DaKaJaBpUaT
Hns nanpasnenus noarotoBku 03.03.02 «dusukay
[Tpodwmie noaroroBku «l{udpoBbie TEXHOIOTHH B aTbTEPHATUBHON SHEPTETHKE)

CocraButens — K.¢.-M.H., npod. Muxaiinos C.I1.

A

VYTBepxeH Ha 3acenanuu kadenpsl 11.04.2024 r., mpotokon Ne 8.
N.o. 3aB. kadenpoit bornanosa P.A.

/0\ (_’ ;
ZLH—

/

I'opHo-Aunraiick 2024



IMosicHuTeIbLHAA 3alIUCKA
1. OneHouHbIe CpPeACTBA MPEIHA3HAYEHBI JJI1 KOHTPOJIS M OIIEHKH 00pa30BaTeIbHBIX
JTOCTHKEHUN 00yUYaroIIUXCsl, OCBOMBIIUX MTPOTPaMMy YI€OHOM TUCITUTIIINHBI.
2. DoHO OueHOUHBIX CPeOCme 6KAI0Uaen KOHTPOJIbHBIE MaTEPHUAJIbI AJ1s IPOBEACHUS
TEKYIIero KOHTpoJisl B hopMax, yKazaHHBIX B pabouel mporpamMme, U IPOMEKYTOUHON
aTTecTaluu B (hopMe BOIIPOCOB U 3a/IaHUHN K SK3aMEHY.

IK3AMEHAIIMOHHBIE BUJIETDI
10 JMCUHMILVINHE «JJIEKTPUYECTBO U MAarHETHU3M»

YTBepxaaro PU3UKWU. AneKTpnyecTBO U MarHeTU3Mm

W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKA U HHPOPMATHKH
Bornanosa P.A.
11.04.2024

BUNET Ne 1

1. Onexrpuyeckuii 3apsn. Ero ocHoBHbIe cBolicTBa. Mojenu pacnpenenenus 3apsnoB. 3akoH Kynona. Teopust nansHoneiicTBus

2. CoeJMHUB MOCIIEIOBATENIBHO MPEIOKEHHBIC MTPENo/IaBaTesieM JaMIIOUKy, KOHICHCATOP U3BECTHOI BEIMYMHBI ¥ KaTYLIKY, TOJKITIO-
YUTb UX K 3ByKOBOMY I'€HEpaTopy, JOOUThCS PE30HAHCA U BBIYUCIUTD HHAYKTHBHOCTD KATYIIKH.

[Ipumeuanue: mig katymky "3600" 1 KoHIEHCATOpa EMKOCTHIO TOpAaKa eAnHUI MKD pe3oHaHcHast yactota MeHbmie 200 .

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWN. DdnekTpnMyecTBO M MarHETU3M

W.o. 3aB. kadenpoit Marematuku, pu3nku 1 HHPOPMATHKU
Borpanosa P.A.
11.04.2024

BUNET Ne 2

1. Teopust Gnu3KoAEHCTBUSA. DINEKTPUIECKOE TI0JIE, ero CBOiicTBA. Hampspk€HHOCTE AIIEKTPUYECKOTo MO, CHiIoBbIe TuHUU. [lone To-
yeyHoro 3apsaa. [Tpunnun cynepnosuumu. Ilone qumons.
2. C nomorsro nudposoro ocuuuiorpada noxy4nuTs OCHHIIOrpaMMy 3aTyXakoIero KojaeOaHus B Koae0aTeIbHOM KOHTYPE.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DOU3UKWN. dnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKU U HHPOPMATHKH
bornanosa P.A.
11.04.2024

BWUNET Ne 3

1. HOTCHLU/IaJ'[. HOTCHL[I/IaJ'I T10JIA TOYCYHOTO 3apsaa, CUCTEMBI 3apsa10B. 3KBHHOTGHHH3HBHBI€ TMOBEPXHOCTH. CBs13b HaHpﬂ)I(éHHOCTI/I u
norennuana. PaGora B anekrpocratudeckom moie. Ero moTeHnHanbHOCTb.
2. mest uctounuk tuna B-24 u aBomeTp, HAaUTH HHAYKTUBHOCTD KaTYIIKH WJIM EMKOCTh KOHJEHCATOpa.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWU. DdnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoii MaTeMaTiku, Gu3nuKu 1 HHHOPMATHKH
Borganosa P.A.
11.04.2024

BUNET Ne 4

1. IloTok BekTopa HanpsxEHHOCTU. Teopema ["aycca. Pacuér nmons 3apsokeHHOM HUTH, MIIOCKOCTH U IBYX IJIOCKOCTEH.
2. CoOpaB SKCIEPUMEHTAIBHYIO YCTAaHOBKY, IOJIYIUTh Ha 3KpaHe OcIIIorpada nerito ructepesuca. OObsICHUTH pado-
Ty YCTaHOBKH.

DK3aMeHaTop Muxaiinos C.I1.



YTBepxaaro PU3UKU. AneKTpn4eCcTBO M MarHeTU3M

W.o. 3aB. xadenpoit MaTeMaTuKy, GU3UKA U HHPOPMATHKH
Borpanosa P.A.
11.04.2024

BWUJIET Ne 5

1. I[I/IHOJ'IL B DJICKTPHUYICCKOM II10JI€C. SHCKTpI/I‘IeCKOe 1OJIE B TUBJICKTPUKE. CMEICT ﬂPI3J'[€KTpPI‘IeCKOI>1 MIPOHUIIAEMOCTH.
2. C momonrsio npasmia JleHna o0bAcHUTE CKUH-3(QdEKT.

OK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWU. DdnekTpnyecTBO M MarHETU3M

W.o. 3aB. xadenpoit MaTeMaTnKy, GU3UKA U HHPOPMATHKH
Borpanosa P.A.
11.04.2024

BWUJIET Ne 6

1. Bektop snexrpudeckoro cmermeHus. Teopema I'aycca s mons B audieKkTpuke. PacdéT HEKOTOPHIX MOJIEH B MPUCYTCTBHU AU-
DJIEKTPHUKOB.

2. K mpoBopsmemy koubIy npuOmmkaeTcs (WIH yaaseTcs) IOIoc mocTosHHoro MarauTta. C moMomisio mpaBuia JleH-
Lla HaWTH HamnpaBjeHUE MHIYKIHUOHHOTO TOKAa; ONPEIEIIUTh U HANpaBiIeHUE CUiIbl AMIepa.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWU. DnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoit Marematuku, pu3nku 1 HUHPOPMATHKH
Borpmanosa P.A.
11.04.2024

BUNET Ne 7

1. CgoiicTBa 3apsHKEHHOTO IMPOBOJHUKA B 3JIEKTPOCTATHKE. BBICOKOBOMBTHEIN reHepaTop. [IpOBOMHHK B 3JIEKTPHUYECKOM TONIE. DJeK-
TpOCTAaTHYECKas 3alUTa. DNEKTPUIECKOE MOJIe 3EMIIH.

2. IToBroputh ocHOBHBIE OnbITHI Dapanes. [Ipumeyanune: B3ATh B KaueCTBE HCTOYHMKA MATHUTHOTO TOJS IOCTOSHHBIE
MarHuThl WK KaTywky "220" ¢ TOKOM OT BBIIPSIMUTENS; JUIsl UHAUKATOPHOTO KOHTYpa B3sTh Karymky "3600".

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DOU3UKWN. dnekTprMyecTBO M MarHETU3M

HW.o. 3aB. kadenpoii Marematuku, pu3nkn 1 HHPOPMATHKU
Bborpganosa P.A.
11.04.2024

BUINET Ne 8

1. DnexkrpoémrocTs. KoHpeHCaTOPHI; HX coeanHeHne. DHEPTHS 3apsHKEHHOTO TeNa H JIEKTPHYECKOTO TIOJIS.
2. DKcnepyMeHTalbHO MOKa3aTh OAJUIMCTUYECKUM METOJIOM, YTO TOJIe B LIEHTPE COJICHOMJIA OJNU3KO K OJHOPOTHOMY.
OOBACHUTD CYTh METOJIA.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DOU3UKWN. dnekTpnMyecTBO M MarHETU3M

W.o. 3aB. kadenpoit MaremaTnku, pu3nkn 1 HHPOPMATHKA
bornanosa P.A.
11.04.2024

BUNET Ne 9

1. BHCKTpI/I‘{eCKI/Iﬁ ToK. CHIIa ¥ INIOTHOCTH TOKA. BHCKTPHLIGCKOG COIIPOTUBJICHUE. 3axon Oma I METAJUIMYECKOI'0 MPOBOAHUKA.
2. B mpeiokeHHBIX TIpenoaBaTenieM cirydasx Haitu cuty Amnepa (JIopeHma).

DKk3ameHaTop Muxaitnos C.I1.

YTBepxaaro PU3UKWU. AneKTprMyeCcTBO U MarHeTU3M

HW.o. 3aB. kadenpoit Marematnku, pu3NKn 1 HHPOPMATHKA



Bormanosa P.A.
11.04.2024

BWUJIET Ne 10

1. Croponnue cuibl u D/IC. 3akon Oma mnst ydactka nenu ¢ OJ1C u ms 3amkHyToit menu. IIpaBmima Kupxroda. 3axon Jxoyms-
Jlenna. Pabora n MomHoCTS noctosiHHOTrO ToKa. KITJ] ncTounmka Toka.
2. B Ipensio;KEeHHbBIX IIPENnoJaBaTesieM cilyJyasx oKa3aTh IyTh pacyéTa MarHUTHOTO MOJISI CUCTEMBI TOKOB.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro PU3UKWU. AneKTpnyecTBO U MarHeTU3Mm

W.o. 3aB. kadenpoit MaTeMaTuky, GU3UKU U HHPOPMATHKH
Borpanosa P.A.
11.04.2024

BWUJIET Ne 11

1. 3akon JIxoyns-Jlenna. Pabora u MomHOCTh moctossHHOTO ToKa. KI1J] ncToynmka ToKa.
2. MarHUTOM CBETIIEeCs MATHO Ha SKPaHE OCIHILIOTpada, ONpeeIuTh MONISIPHOCTh MOIOCOB TOCTOSTHHOTO MarHuTa.
DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro PU3UKWU. AneKTpnyecTBO U MarHeTU3Mm

W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKU U HHPOPMATHKH
Borpanosa P.A.
11.04.2024

BWUJET Ne 12

1. OmbiTel Crioapta u Tonmena, Mannensmrama u [amanexcu. IIpupona toka B Metaiutax. O0bsicHeHne 3akoHoB Oma u J[xoyis-
Jlenna xinaccryeckoit anexkTponHoit Teopuei (KOT); e€ TpynHOoCTH.

2. MarHuTHBIM 30H0OM HaWTH BEIMYMHY M HAIPaBJICHHE MAarHUTHOTO MOJI 3eMJIH B 1a00OpaTOpHu, OTTPaJynpoBaB 30HI 110 HONIO B
LEHTPE KPYTOBOTO TOKA.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWN. DdnekTpnyecTBO M MarHETUIM

W.o. 3aB. kadenpoit Marematuku, pu3nku 1 HHPOPMATHKU
Bbornanosa P.A.
11.04.2024
BUJIET Ne 13

1. CoOCTBEHHBIE U TPUMECHBIE MTOIYIPOBOIHUKH. DIEKTPOHHAS M ABIPOYHAsl IIPOBOANMOCTD MOIYTTPOBOIHUKOB.

2. IlpucoenuuuB k Oatapee aKKyMyJISITOPOB PEOCTAT M3BECTHOTO COMPOTHBIICHHS, M3MEPHTh TOK B LIENH U BEIYHMCIIUTH, IpeHeOperas
CONIPOTUBIICHUEM aMIIepMeTpa, KaKoBbl BHyTpeHHee comnpotusieHue U D/1C kaxaoro anemMeHTa 6arapen.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro PU3UKWU. AneKTpnUyecTBO U MarHeTU3M

W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKU U HHPOPMATHKH
bornanosa P.A.
11.04.2024
BUJIET Ne 14

1. PaGoTa BBIXO/Ia SMIEKTPOHOB U3 MeTajlIa. TepMOaIeKTpOHHAsE SMHCCHs. BakyyMHbIe IPUOOPBI: IO, TPUOJ, SIEKTPOHHO-ITydeBast
TpyOKa. XO0IomHast SMUCCHS; PYTHe BUIBI IMUCCHH.

2. C moMotrpio nupoBoro ocumwuiorpada MmoryduTh OCHIUIOTpaMMy HaIpsDKCHUS Ha BBIXOJE MPEI0KEHHOTO TIPero-
JlaBaTeJIEM BBIIPSIMUTENS U ONIPENAEIINTD, SIBJISIETCS JIX BBINPSIMUATEIb OJHOIIOJIYIIEPUOIHBIM.

DK3amMeHaTop Muxaiinos C.I1.

YTBepxaaro PU3UKWU. AneKTpnyeCcTBO U MarHeTU3M

W.o. 3aB. kadenpoit Marematnku, pu3nKn 1 HHPOPMATHKA
Bormanosa P.A.
11.04.2024
BUJIET Ne 15

1. 3akonbl BonbTa. VX 00BsiCHEHHE KIaCCHYECKO# AIEKTPOHHOW Teopueil. TepMOoaeKTpHIecKHe SBICHNS] B KOHTAKTe METAJLIOB; Tep-
Morapa, Tepmobarapes, HX IpUMEHEHHE.

2. CoOpaB cxeMy OJHO- U JBYXIIOJYIIEPHOIHOTO BBINPSIMHUTENEH, MTOIYIUTh OCIUIIIOIPAMMEI ITOJBOJAAMOTO U BBIIPSIM-
JIEHHOTO HalpshKeHUH.



DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro PU3UKWU. AneKTpn4eCcTBO U MarHeTU3M

W.o. 3aB. kadenpoit MaTeMaTnKy, GU3UKA U HHPOPMATHKH
Borpanosa P.A.
11.04.2024
BUJIET Ne 16
1. KoHTakTHBIE SIBIEHUS B TOJIYITPOBOIHUKAX. 3anMparoIuii cioil. ITomynpoBOAHUKOBBIE MO U TPUOS.
2. CHSB 3aBUCUMOCTb COTIPOTHUBIICHUS TIOTYNPOBOJHUKA OT TEMIIEPATYPhI, HAUTH IHUPUHY €T0 3aMPEIEHHOM 30HBI.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWN. DdnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoit MareMaTuky, GU3UKA U MHPOPMATHKH
Borpanosa P.A.
11.04.2024
BUJIET Ne 17

1. QHCKTPOJ'II/ITI/I‘JCCKaﬂ JUCCOoLHaIus. 3akon Oma JJI JIEKTPOJIMTOB. 9J'I€KTpOJ'H/I3, 3aKOHBI CDapaz[eﬂ; MIPUMEHCHUE BJICKTPOJIN3a.
lanpBaHUYECKHUE DIEMEHTEI. AKKyMyJ'IS{TOpLI.

2. Haiing HanpaBieHre TOKa B LEH TEPMOTIAPHI, yKa3aTh, B KAKOM M3 METAJUIOB Mapbl OOJIbIE KOHIIEHTPAUS 3JIEKTPO-
HoB. Kakoii n3 caeB Harpeercs 3a cu€r a¢dexra [lenpThe mpu ykazaHHOH IperogaBaTesieM moisipHocTH BHenHeH DJ]C?

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWU. DdnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoit MaTeMaTHKH, GU3UKU U HHPOPMATHKH
bornanosa P.A.
11.04.2024

BUINET Ne 18

1. I'a3oBEIi pa3psn, yCiioBUs €Yo BOSHUKHOBEHHS, BOJIbTAMIICpHAA XapaKTECPUCTHKA. quLIpe BUAA pa3psaaoB, UX MPUMEHECHUE. Moin-
Hys. [Inasma.
2. OtrpagyupoBath TepMonapy, onpeaenus e€ TepmoI/IC.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWU. DnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKU U MHPOPMATHKH
Borpanosa P.A.
11.04.2024

BWUINET Ne 19

1. MarnuTHOe nose, ero onucanue. 3akoH Amnepa. Kpyrooii Tok B MarHuTHOM 1oJie. MarHUTHBIH MOMEHT BUTKA C TOKOM.

2. Ilo M3BECTHBIM YYBCTBHTEIHHOCTH M CONPOTHBIICHHIO MIKOJIBHOTO TajbBAaHOMETpa HAWTH BEJIMYHMHY HOOABOYHOTO
COTIPOTHUBIIEHUS, HEOOXOIUMOTO IJIS1 U3MEPEHUS IOCTOSHHOTO HanpsbkeHus 10 15 B. PesynbraT cpaBauTE (TprOopoM THIa
MMB) ¢ 106aBOYHBIM CONPOTHBIIEHUEM IIPH T'aIbBAHOMETPE.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaatro PU3UKWU. AneKTpnyecTBO U MarHeTU3M

W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKU U HHPOPMATHKH
Bbornanosa P.A.
11.04.2024

BUINET Ne 20

1. 3axon buo-Casapa. Ilpunnun cynepnosuiuu. Ilose kKpyroBoro u npsiMoro TOKOB.

2. ITo M3BECTHBIM YYBCTBUTEJIIBHOCTH U CONPOTHUBJIEHUIO IIKOJBHOTO JAEMOHCTPALUMOHHOIO rajJbBaHOMETPA PACCUUTATH
CONPOTHUBJIEHUE IIYHTa, KOTOPBII HAaJ0 BKJIIOYUTH C FaJIbBAHOMETPOM IJIsi M3MepeHus Toka 10 3 A. PesynbTaT cpaBHUTH
(mpubopom tura MMB) ¢ conpoTHBIICHHEM aHAIOTUYHOTO [TYHTA B TaJbBAHOMETPE.

DK3aMeHaTop Muxaitnos C.I1.

Y1Bepxaaro PU3SUKWU. dneKkTpM4ecTBO 1 MarHeTU3M

W.o. 3aB. kadenpoit MaTeMaTuKH, GU3UKU U HHPOPMATHKU



Bormanosa P.A.
11.04.2024

BUNET Ne 21
1. 3akOH MOJIHOTO TOKA (TeopeMa O OUPKYJISAIUN JJI1 MAarHUTHOT'O HOJ'[H). BI/IXpCBOfI XapaKTep 3TOTO MOJIA. Tlome TOpOoHJa U cojieHonuaa
TeopeMa Faycca JJIS MAarHUTHOI'O ITOJIA.
2. [Tpubopom trna MMB (um qpyruM OMMETPOM) U3MEPUTH CONIPOTHBIICHUS IBYX KaTYILIEK, a 3aTe€M, COCJUHS UX Ia-
paJIIeNbHO U TOCIIE0BATENIbHO, CPABHUTD NOTYYEHHBIE B OIBITAX JaHHBIE C PACUETHBIMHU.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaato PU3UKWU. AneKTpnyecTBO U MarHeTU3M
W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKA U HHPOPMATHKH
Borpnanosa P.A.
11.04.2024
BUJIET Ne 22
1. MarauTHOe moJie B BemecTse. [{ua- 1 napaMarHeTHKU.
2. B npeayioxeHHOM perno/jaBaTeieM CXeMe paCCUUTATh TOKU C MOMOIIBI0 ipaBmit Kupxroda.
DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro PU3UKWU. AneKTpnyecTBO U MarHeTU3Mm

W.o. 3aB. kadenpoit Marematuku, pu3nku 1 HHPOPMATHKU
Borpganosa P.A.
11.04.2024
BUJIET Ne 23

1. MaruuTHBIe cBOlicTBa peppoMarneTukoB. [Ipupona peppomarneTnsma.

2. ns mpenyoXeHHOW MpernojaBaTeleM CHCTEMBI 3apsaoB (3apsDKCHHOTO Tella) HAWTH HANpsHKEHHOCTD M ITOTEHITHAI
3JIEKTPUYECKOTO OIS B 3a1aHHOM TOUKe.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWU. DnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoit Marematuku, pu3nku 1 HHPOPMATHKU
Borpanosa P.A.
11.04.2024
BUJIET Ne 24

1. Cuna Jlopenna. JIBrmkeHue 3apsaa B OMHOPOJHOM MarHuTHOM moje. Dpdexr Xomra. PaboTa B MarHUTHOM TOJI€; MAarHUTHBIN
MIOTOK.

2. JIaHO DMEKTPHUYECKOE TOJNE C MIOTCHIIHAIOM, YKa3aHHBIM TPEriofaBateseM (Hanpumep, ¢ = 5x+3y+5). 3apsig +1 uKn
nomMenieH B Touky A(1,2) atoro mosns. Haiiti sHepruro 3apsaa u AeHCTBYIONIYIO HA HEro B TOYKE A CHITy, a Takke paboTy
nepeMenieHus B Touky B(3,4).

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWU. dnekTpnMyeCcTBO M MarHETU3M
W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKU U HHPOPMATHKH
Borpanosa P.A.
11.04.2024
BUWIET Ne 25

1. Onbrrer ®apanes. SIBneHne >MEKTPOMArHUTHONH MHAYKIMH. J[Ba MeXaHW3Ma TOSBICHHS WHIYKIHOHHOTO TOKAa. 3aKOH 3JIEKTPO-
MarHuTHOM nHAyKuuu. [Ipasuno Jlenna.

2. B ycraHOBKe i1 U3MEPEHHUS JIEKTPUUECKUX TOJIEH C TMOMOILBIO BUJIKM HaWTU HAIpPaBJIECHUE CUJIOBBIX JMHUH IMOJSA
JIBYX TUIACTUH W MOKa3aTh, YTO ATO MOJie OJM3KO K OJTHOPOJAHOMY; HAlIA €ro HampsKEHHOCTH C MMOMOIIBIO BHIIKU, CPaB-
HUTB Pe3yIbTaThI C pacu€TOM (M3MEPUB PACCTOSTHUE U HANIPSDKEHUE MEX]TY TIIACTHHAMM).

DK3aMeHaTop Muxaiinos C.I1.

Y1Bepxaato PU3SUKWN. dneKkTprM4ecTBO 1 MarHeTU3M
W.o. 3aB. xadenpoii MaTeMaThky, GU3NKH U HTHOOPMATHKU
Borpganosa P.A.
11.04.2024
BUJIET Ne 26

1. SIBnenne CaMOUHAYKIUH. I/IH/IyKTI/IBHOCTI). I/IHI{yKTI/IBHOCTB COJICHOM Aa. SIBneHus IIpy 3aMbIKaHUHW U pa3sMbIKaHUHW IENHU C HHAYK-
THUBHOCTBIO. SIBJIeHHE B3aMMOUWHAYKINH; TpchtbopMaTop. 3Hepr1/151 MarguTHOTO IOJIs1. MarHuTHOE 1oJIe 3eMIIn.

2. C nomopio mupoBoro ocumwuiorpada moxyduTh OCHHIUIOTPaMMy HanpsikeHus Ha Bbrxoge ['3111.

DK3aMeHaTop Muxaitnos C.I1.



YTBepxaaro PU3UKWU. AneKkTpnMyeCcTBO U MarHeTU3M

W.o. 3aB. xadenpoit MaTeMaTuKy, GU3UKU U HHPOPMATUKH
Borpanosa P.A.
11.04.2024
BUJIET Ne 27

1. Honyuenne nepemennoit D/IC. KpasucraunonapHslii IepeMEHHBII TOK: CONMPOTHUBIECHUE, HHIYKTUBHOCTh U EMKOCTh B IIETIH TAKOTO
Toka. MeTos1 BEKTOPHBIX AuarpamMM. 3akoH Oma A7 HepeMEeHHOTO TOKa.

2. ITonas ot reneparopa '3 curnansl pasnoit gactots! (50, 200, 500 I'm) u amnautyas! (Beixoas! 5, 600 u 5000 Om), monyduTts Ha
9KpaHe ocLuiuiorpada ycToiunBoe n300pakeHne OAHOTO NEPHO/ia CHHYCOUABI IPUMEPHO OJJHON aMIUTUTY/BI.

OK3aMeHaTop Muxaiinos C.II.

YTBepxaaro DPU3UKWU. dnekTpnyecTBO M MarHETU3M

W.o. 3aB. xadenpoit MaTeMaTnKH, GU3UKA U HHPOPMATHKH
Borpganosa P.A.
11.04.2024
BUWIET Ne 28
1. Pe3oHaHC TOKOB U HaNPsHKEHUH. MOIIHOCTD B IIETIH IEPEMEHHOr0 ToKa. JleficTByroIIee 3HaUeHHE TIEPEMEHHOTO TOKA.
2. Vcnonb3ys B Ka4eCTBE HCTOYHHUKOB MEPEMEHHOTO TOKa 3BYKOBOM reneparop u B-24 (unu PHII), momy4yuts Ha KpaHe
ocumuiorpada gurypsl JIuccaxy A HECKOIBKUX OTHOIICHUH 4acToT.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro PU3UKWU. AneKTpnyecTBO U MarHeTU3M

W.o. 3aB. kadenpoit MaTeMaTHKH, GU3UKU U HHPOPMATHKH
bornanosa P.A.
11.04.2024
BUJIET Ne 29

1. CobcTBeHHBIE KONEOaHUS SIEKTPHYECKOTO KOJIeOaTeIbHOT0 KOHTYpa. 3aryxaromue konedbanus. JJoOpoTHOCTs. BrHYXIeHHBIE KO-
nebaHus U Pe30HAHCHBIC SBJICHHUS B KOHTYpe. IToydeHne He3aTyXaloluX KoIeOaH!H ¢ ITOMOIIBIO SIEKTPOHHBIX IIPUOOPOB.

2. I3MepuB HamnpshKEHUE Ha peocTaTe, MOACOSIUHEHHOM K BBIIPAMUTENIO TUNa B-24, BEIYUCIUTE TOK Yepe3 HETO U pac-
CUUTATh MOTPEIIHOCTh U3MEPEHHUS.

DK3aMeHaTop Muxaiinos C.I1.

YTBepxaaro DPU3UKWN. DdnekTpnyecTBO M MarHETU3M

W.o. 3aB. kadenpoit Marematuku, pu3nku 1 HUHPOPMATHKU
Bborganosa P.A.
11.04.2024
BUJIET Ne 30
1. Tox cmemienus. YpaBHeHuss Makcseiuia. BonHoBoe ypaBHeHUe, ero pelleHue. DJIeKTpOMar HUTHbIE BOJHBIL.
2. OOBSACHUB MOPAJOK H3MEPEHUH C MOMOIIBIO IIKOJIHOTO IEMOHCTPAI[MOHHOTO aMIIepMeTpa, Ha3HAUeHHE BCEX €ro KJIeMM U IIYHTOB,
HU3MEPUTH TOK Yepe3 PeocTaT, MOJICOSTMHEHHBIH K BBIPSIMHUTEIIO THa B-24.
DK3aMeHaTop Muxaiinos C.I1.

YTBepxaato PU3UKWU. AneKTpnyecTBO U MarHeTU3M

W.o. 3aB. kadenpoit MaTeMaTnKH, GU3UKU U HHPOPMATHKH
Bborpanosa P.A.
11.04.2024
BUWIET Ne 31
1. DHeprus u CKOPOCTH AIIEKTPOMarHUTHOU BOJHEL Bekrop [lofiHTuHra. U3nydeHne sneKTpoMarHUTHEIX BoJH. OmbITH [epra.
2. OOBACHUB MOPAIOK U3MEPEHUH C TIOMOIIBIO IKOIBHOTO IEMOHCTPAIIMOHHOTO BOJIBTMETPA, Ha3HAUEHHE BCEX KIEMM U
J100aBOYHBIX CONPOTHBICHUH, H3MEPUTh UM HAIIPsDKEHHE B CETU M HA KJIeMMax BBITpsiMuTeNs Thna BYIL.

DK3aMeHaTop Muxaiinos C.I1.

Y1Bepxaaro PU3UKWU. AneKTpnyeCcTBO U MarHeTU3M

W.o. 3aB. kadenpoit Marematnuku, pU3nKn 1 HHPOPMATHKA
Bormanosa P.A.
11.04.2024
BUJIET Ne 32
1. [TpuHUIMTD paAMOCBA3U U paauosioKaly. TeneBuaeHue.
2. B coOpaHHOI 3eKTpUYecKOi e 00bsSCHUTh Ha3HAUCHHUE BCEX 3JIEMEHTOB, HAUEPTUTh CXEMY ITOIl 1IelU U ¢ IOMOIIBI0 OMMETpa
HalTH MecTo 0OphIBa IenH (JOOUTHCS, YTOOBI JTAMITOUYKA 3aropenach).
DK3aMeHaTop Muxaiinos C.I1.



YTBepxaaro PU3UKWU. AneKTpnMUYeCTBO U MarHeTU3M

W.o. 3aB. xadenpoit MaTeMaTnuKy, GU3UKA U HHPOPMATHKH
Borpanosa P.A.
11.04.2024
BWJIET Ne 33
1. HexoTopsle npo0ieMbl 1 JOCTHKEHHUSI COBPEMEHHOH (hr3nKu.
2. OOBsICHUB Ha3HAUCHHE BCEX KJIEMM M pydek Boipsamurens (tunos B-24, BYII, BC 4-12 u nip.), aBOMETpOM HU3MEPHUTH
BCE HalpPsDKEHHUS, TPAaBIIILHO BBEIOMpast Ipe/iesIbl N3MEPEHNH, IKaJIbl, BUI TOKA U TIp.

DK3aMeHaTop Muxaiinos C.I1.

Kpurepun onenkmu:

- OLICHKA «OTJIMYHO» BBICTABIIAETCS CTYAEHTY, €CJIM CTYAEHT IOJIHOCTBIO BJIa/IeeT BaXKHEHIINMU (u-
SUYCCKUMU MOHATUAMM, BBIACICHHBIMU IJId 3ayYHWBAHUSA, YMCHUC ITOKA3aHO 0e3 3aMeuaHuil U TCOopC-
TUYECKUN BOMPOC PACKPHIT OJIHOCTHIO.

- OIICHKA «XOpOUIO» BBICTABIIACTCA CTYACHTY, €CJIN CTYIACHT CB06OI[HO BIaaccT Ba)KHECHITMMU (1)I/I3I/I-
YECKMMHU IHOHATHUSMM, BBIJICJICHHBIMU JUIsl 3ay4MBaHUS, HO YMEHHME NOKa3aHO C 3aMEYaHHUAMHU WU
TEOPETUYECKHI BOIIPOC PACKPHIT HE MOJHOCTHIO.

- OLIEHKA «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS CTYJEHTY, €CJIM CTYACHT YAaCTMYHO BIIAJIEET BaXK-
HEUIITIMH (1)I/I3I/I‘-IGCKI/IMI/I IMMOHATHUAMU, BBIACIICHHBIMHA Ul 3ay4WBaHHA, HO YMCHHC ITIOKa3aHO C 3aMe-
YaHUSAMU U TEOPETHUUECKUH BOIPOC PACKPBIT HE MOJIHOCTHIO.

- OCHKa «HCYOOBJICTBOPUTCIILHO» BBICTABIIAACTCA CTYACHTY, €CJIM CTYACHT HC BJIAJACCT BaXXHEHIITNMHU
(bU3MYEeCKUMU MOHATUSAMH, BBIICIEHHBIMU JUISl 3ayYMBAaHUS, UM HE MTOKa3aHO YMEHME, WM HE PacK-
PBIT TEOPETUYECKUI BOIIPOC.

CIIMCKU NOHATHUIM K IPAKTUYECKUM 3AHSTUSAM
10 JUCHHUILINHE «DJIEKTPUYECTBO U MAarHETU3M»

Yacts 1. DJIEKTPOCTATHKA.
3AHATHE 1. 3axon Kynona. Hanpsox€HHOCTE 35eKTprudecKoro noiis. [IpuHIun cynepro3nuiium.
DNeKTpOMarHuTHOE B3aMMOJIEHCTBUE. DIeKTpUuUecKuid 3apsia. Ero cBoicTBa: /Ba BUAA 3apsjiOB, UX B3aUMO/IEICTBHE;
JJIEMEHTapHBIH 3apsa "e", ero HOCUTENN; JUCKPETHOCTD; PENATUBUCTCKAs MHBAPHUAHTHOCTH; 3aKOH COXPAHEHHUS 3apsiia.
Monenu 3apspKeHHBIX TEJ: TOYCUHBIH 3apsijt; 3apsDKeHHBIE HUTh, IIOBEPXHOCTh, 00BEM. JIMHEHHas, MOBEpXHOCTHAS U
00bEMHAS TUIOTHOCTH 3apsiia. Beruucienue 3apsaa Tena ¢ ux moMOIIBIO.
3akon Kymona B Bakyyme, ero (usndeckoe coiepykaHue; Ha3BaHUE M CMBICT BceX 00o3HadeHUi B ¢opmyrne. (BHU-
MAHUE! 5TO HAJO BYAET CAEJIATH BO BCEX ®OPMVIJIAX BCEX CIIMCKOB, XOTA YIIOMHUHATBLCA
BOJIBIIE HE BYJIET!). HanpaBnieHue CHIIbI; TPaHUIIBI IPUMEHIMOCTH 3aKOHA.
Hecsitnunbie npuctasku: ['ura (I'), Mera (M), kuwio (x), cadtu (c), MWLIu (M), MUKpO (MK), HAHO (H), TUKO (T1).
Onexrpuueckoe noje. Bekrop HanpsokéHHOCTH E, ero cMbich, HanpaieHue. Cuiia, JeHCTBYIONIAst HA TOUYEYHBIN 3apsia q
B TOYKe NOJsI HanpsokE€HHOCThIO E. Hanpspk&€rHOoCTh Mot ToueuHoro 3apsaa. OnHopoaHoe nose. [Tpuniun cynepno3uimm
JUTS TIOJISt TOUEYHBIX M PACIIPEICIICHHBIX 3apsIIOB.
DNEeKTpUUECKUI TUTIONb; TUIOJIBHBIH MOMEHT P.
CunoBas nmuHYA. Bua CUIIOBBIX TMHUH MO TOYEYHOTO 3apaja, AUMOIS, OJHOPOIHOTO MOJS.

ITo X0y pacKpbITHS CITUCKA YKa3aTh SIMHHUIIBI BCEX BBOJUMBIX JIEKTpruieckuX BenuanH B cucteMe CU (BHUMAHMUE!
3TO HAJIO BYJIET CAEJIATH JJ151 BCEX IIOHATUI BCEX CIIMCKOB, XOTS YIIOMUHATbHCS BOJIBIIE HE
BYJIET!).

3AHATUE 2. Ilotenunan. Pabota snexrpudeckoro noss. CBsi3b HANPSDKEHHOCTH M TOTEHIUATIA.

[ToTeHman 31eKTPOCTATUYECKOTO MOJISL; ero CMBICH. IIoTeHInan HoIs HECKOJMBKUX 3apsaoB. [loTeHnmanpHas sHEPTUsS
TOYEYHOTO 3apsiia B TOYKE TOJIA C M3BECTHBIM NOTeHNIHanoM. PaboTa mepemernieHus 3apsia B moje. PasHocTs nmoTeHnuma-
JIOB, €€ OTIIMYKE OT U3MEHEHUsI MOTeHIMaa, cMbICI. [IpsiMast 1 oOpartHast cBsi3b E 1 ¢.

[ToreHnma moss TOYeYHOTO 3apsAAa. DKBUIIOTEHIIHAIBHBIE TIOBEPXHOCTH; UX BUJ JUIS MTOJIST TOYSUHOTO 3apsiia, U0,
OJTHOPOJIHOTO MOJIA.

3AHATHUE 3. Teopema I'aycca. [Tone B AudIeKTpUKaXx.



TToTok BekTOpa HampsHKEHHOCTH; €ro cMbIci. Teopema I'aycca. Hampsyk€HHOCTh M MOTEHIMAN TOJIeH OeCKOHEYHBIX
PABHOMEPHO 3apsDKEHHBIX HUTH, MIOCKOCTH, JBYX Pa3HOMMEHHO 3apsKCHHBIX IapajuIeIbHBIX MIOCKOCTEH; B CHIIOBBIX
JIMHUH U SKBUIOTEHIUAJIBHBIX TOBEPXHOCTEN 3TUX MOJIEH.

CBobonHBIC (CTOPOHHHUE) U CBA3aHHBIC 3apambl. JudmekTpuk. BekTop momsipu30BaHHOCTH, ero cMbIc. [loBepXHOCTHAS
IUIOTHOCTh ~ CBA3aHHBIX 3apsifoB. JudnekTpudeckas BOCIPHUAMYHBOCTh. OTHOCHTENBHAs AMAIICKTPUUYECKAs MPOHHIAC-
MOCTB, CBSI3b €€ C BOCIIPHUMYHBOCTHIO, CMBICT. 3akoH KyiioHa B Ge3rpaHMYHOM OJZHOPOIHOM JKHAKOM (ra3000pa3sHOM)
JanekTpuke. Hanpssk€HHOCTD M MOTEHIIMAN TTOJIsl TOYSYHOT'0 3apsijia B 3TOM Cllydae.

BekTop 37eKTpU4ecKoro cMemeHus (dIeKTpOCTaTHYECKOH MHAYKIMH); CBSA3b €ro C HANpsDKEHHOCTBIO M MOJISIPU30BaH-
HocThl0. Teopema ["aycca aist BeKTopa cCMeIeHus

3AHSATHUE 4. TTone B npoBognuKax. EMkocTs npoBoaHuka. Konjgencatopsi.
OHeprus 3apsHKEHHOTO Tella U 3JIEKTPUYECKOT0 MOJIs.
CBoOonnsrii 3apsaa. [IpoBogank. CBolicTBa 3apsKCHHOTO IPOBOJHHKA: paclpeeleHue o, 3apsAaa, MOTCHINAaa, BH]
CHJIOBBIX THHUH nons. Te jke cBOWCTBa I HE3apsKEHHOTO IIPOBOJHNKA, BHECEHHOTO B 3JIEK TPHUECKOE ITOJIE.
Emkocts mposoanuka; eé cMbicn. EmkocTs mapa. Kongencarop. Ero émkocts. EMKOCTh mmockoro konjpencaTopa. Em-
KOCTb IIPH COEIMHEHNH KOHAEHCATOPOB; paclpeeIcHIE 3apAI0B H HAPSIKCHUH.
OHeprus 3apspKeHHOTO Tena U KoHAeHcaTopa. O0BbEMHAS INIOTHOCTD 3HEPTHHU 3IEKTPUIECKOTO TOJIS.

Yacte 2. 3AKOHBI TIOCTOSAHHOT'O TOKA.
3AHATHE 5. Cuna u miaoTHOCT NOCTOSIHHOTO ToKa. CtoponHue cuisl U 3J[C. 3akonsl OMa.

Onexrpuueckuid Tok. Cuna Toka; e€ cMpIci. TOoK MPOBOIUMOCTH; KOHBEKIIMOHHBINM TOK. [TOTHOCTH TOKa; €€ CMBICT U
CBSI3b CO CKOPOCTBIO JABMXKEHUS 3aPSI0B TOKA TPOBOAUMOCTH. CBSI3b CHIIBI M TNIOTHOCTH TOKA.

[Toctosinubiii TOK. Ero cuna. CBsi3b CHIIBI TOKA U YKCIA DJIEMEHTAPHBIX 3apsiIOB, MPOTEKAOIINX Yepe3 MonepevHoe ce-
YEHHE NMPOBOJHUKA.

CMBICIT 3JIEKTPUUECKOTO COMpoTuBIeHUs. CONpOTUBICHHE MPOBOJHUKA MOCTOSHHOrO cedeHus. 3akoH Oma ams mpo-
BOJIHMKA B MHTETpaNbHON U audpepeHnnansaoi popmax. CMBICH yaenpHOTo conpotuBieHus. Pesuctop. ConpoTuBieHme
[IpY NApaJuIeIbHOM W IOCJIEN0BAaTEIbHOM COEIMHEHUU PE3UCTOPOB; PACHpPENEICHUE TOKOB M HAIpPSDKEHUHA IpPU 3TOM.
IIyHT 1 106AaBOYHOE COMPOTUBIICHUE; X BEIUIHHA.

Hcrtounnk Toka. CroporHne cribl. Dnekrponsrokymas cuia (DJC); e€ cmpica. Dnekrpudeckas menb. 3akoH Oma s
yuaactka 1enu ¢ 9J1C; npaBuiio 3HakoB. HampsipkeHne u pa3HOCTh MOTEHIMAIOB. 3akoH OMa JIJ1sl 3aMKHYTOM 1IeMu.

3AHJSITHUE 6. Pazpersnéunsie rienu. [Ipasmia Kupxroda.
VY3en, BeTBb, KOHTYD. Pa3BerBnénnsie nenu. IlepBoe u BTopoe npasuia Kupxroga; npaBuia 3HaKOB K HUM.
Bribop HampapieHHs TOKOB B BETBSX; O0Illee YMCIIO ypaBHEHMI; YHCIO HE3aBHCHMBIX ypaBHEHHH mo 1-my mpaBuiy;
IIPU3HAK HE3aBUCHUMOCTH YpaBHEHHUH 10 2-My IPaBUILY; AEHCTBUTEIBHOE HAlpaBlIEHHE TOKOB B BETBSX.

3AHATHE 7. 3akon [xoynsa-Jlerna. Pabora u MOITHOCTH IMTOCTOSTHHOTO TOKA. VICTOYHUKH TOKA.
3akon J[xoynsa-Jlenma. PaboTa 1 MOIIHOCTE IMOCTOSIHHOTO TOKA Ha y4acTKe LIeMH M B 3aMKHYTOH 1emnu. [lone3Has Momi-
HocTh M KIIJ] mcTounuKa TOKa. YCIIOBHE MOJyYEHHs] MaKCHMyMa TIOJIE3HOH MOIIMHOCTH B 3aMKHYTOU IIETIH TTOCTOSTHHOTO
TOKA.
Onpenencane o0mux D/IC u BHYTpPEHHEro COMPOTHBIICHHUS IMPH MApaJLICIEHOM U IOCIEAOBATEIFHOM COCIUHCHHH N
OJIMHAKOBBIX DJIEMEHTOB.
3aBUCUMOCTB CONIPOTUBIEHUS METAJUIOB OT TEMIIEPATYPHI.

3AHATHE 8. DnexTpudeckuil TOK B pa3jinyHbIX Cpeaax.
Hocurenu Toka B metamax. [peiid. Ckopocts pacnpocTpaneHust moist. KoHIleHTpays aToMOB METa/lla ¢ H3BECTHBIMU
MacCOi KHIIOTpaMM-aTOMa U THIOTHOCTBIO.
CMBIcT paboTHI BEIX0/1A STICKTPOHOB M3 MeTaiTa. TepMOdIIEKTPOHHASI IMHUCCHS. Y CTPOMCTBO BaKYyMHOTO JAHO/A.
Onextponutsl. Hocutenu Toka B HUX. 3aps HOHA C U3BECTHOM BaJIEHTHOCTHIO. DieKTpoau3. JIBa 3akona Dapanes s
anekTpon3a. CMBICH AIIEKTPOXUMHUIECKOTO SKBUBAIICHTA U IOCcTOosTHHOW Dapajes; XMMUYeCKHH SKBUBAIICHT.

T"a30BEIi pa3psim; IBa YCIOBUS ero BO3HUKHOBEHHUs. Hocutenmu Toka B raze. CaMOCTOSATENHHBIN U HECAMOCTOSATEIEHBIN
paspsia. ['paduk BompTaMIIepHON XapaKTEPUCTHKHU Ta30BOTO pa3psijia; TOK HachlmeHus. [10IBHKHOCT HOCHTENEH TOKa; e€
cMBICI. [IITOTHOCTh TOKAa HECAMOCTOSTENILHOTO pa3psiia; MIOTHOCTh TOKA HACKIIEHUSI HECAMOCTOSTEILHOTO paspsia.

TTonynpoBoaauk. CoOCTBEHHBIN ¥ IPUMECHBIM TOTYIPOBOJHUKN; HOCUTENN TOKA B HUX. 3aBUCHMOCTh COTIPOTHUBIICHHS
MIOJIYIIPOBOTHUKOB OT TEMIIEPATYPHI.

KontponsHas paboTa 1Mo 3JeKTpOCTaTHKE U TIOCTOSHHOMY TOKY.
IIpopaboTaTh CIIUCKY MMOHATHI, pEeIIeHNe ayIUTOPHBIX U IOMAIIHNX 33JaHU{ 10 3aHATHAM |-§.

Yacts 3. MATHETU3M.
3AHHTI/IE 9. 3akon buo-Casapa. [1oist TOKOB pa3nmMyHOi KOH(UTypann.



MarnutHoe nojie. HampasiieHne BeKTopa MarHUTHOW WHAYKIIMA. BEKTOp 27IeMeHTa TOKa; €ro HampaBieHue. 3akoH buo-
CaBapa; HanpaBieHue (MpaBmIo OypaBuuKa) U MOAyIb HHAYKINH. HanpspkéanocTs H MarHnTHOTO Mo B BaKyyMe; 3aKOH
buo-CaBapa nns nomns H. [puHmum cyneprno3uiiuy.

Benuunna u HanpasneHnue noied B u H B neHTpe KpyroBoro Toka; TO ke JJis TOUEK Ha OCH KPYroBOro Toka. Bekrop
MarHUTHOI'O MOMEHTa PaMKH C TOKOM; €ro HampasieHue. BennunHa u HanpasieHue nojieit B u H npsiMoro Toka koHeuHOM
JUTNHBI 1 OECKOHEYHOTo IpsAMoro Toka. CuiioBast TUHUS (JTUHUS MHAYKIUH). BUI CHIOBBIX NTMHUN MarHUTHOTO HOJA Kpy-
TOBOTO U AJTMHHOTO MPSIMOTO TOKOB.

3AHSTHE 10. 3akoH moiaHoro Toka. MarHuTHoe 1moJie 3eMIIu.
Hupkynanus BeKTOpa HAMPSHDKEHHOCTH MAarHUTHOro mosist ['=?. 3akoH MOJHOro TOKa; MPaBUJIO 3HAKOB. BUJ CHIIOBBIX
JIMHUP MarHUTHOTO TOJIS TOPOUA.
ITons B u H ToHkoro Topouja u JUIMHHOTO COJICHOU[A; TO K€ HA Kparo IJIMHHOTO COJIEHOWJa. BUJ CUIIOBBIX JTUHUIA
MarHUTHOTO TIOJISI TOPOHU/IA M COJICHOU/IA.
By critoBBIX JTMHHH MarHUTHOI'O IOJIS 3€MJIM M IIOJIOCOBOTO IOCTOSHHOIO MarHWTa. BelndnHa MarHUTHOTO IOJIS
3emin B ['opHO-AJTaticke.

3AHSTHE 11. Cuna Amrrepa. Cuna Jloperna.
Cuta Ammiepa; e€ HampapiieHue (IpaBuia OypaBuMKa U JIEBOM pyku) u Moxyib. Cuiia, neficTByIOImas Ha IpsSMOH TOK B
OJTHOPOJTHOM MarHUTHOM 1oJie. Moysib U HalipaBJIeHHE CHJI B3aUMOJICHCTBYS 2-X MapauIe/IbHBIX IPSIMbBIX TOKOB.
MarHuTHBIH MOMEHT paMKi n3 N OJJMHAaKOBBIX BUTKOB. Bpararomuii MOMEHT, A€l CTBYIOIINIT Ha paMKy C TOKOM B OJI-
HOpPOJHOM MarHUTHOM IIOJIe; €TO HampaBieHue (paBuio OypaBurka). BzanMoneicTBue NOCTOSHHBIX MarHUTOB.
Cuna JlopeHua; e€ monynb, HampaBieHue. Paanyc OKpy:KHOCTH, ONMCHIBAEMOM 3apsKEHHON YacTUIIeH, BileTalolel B
OIHOPOJAHOEC MAarHuTHOC IMOJIC IMOA NPAMBIM U IPOU3BOJIBHBIM YIJIOM K CUJIOBBIM JIMHUAM.

S3AHATHE 12. MarautHOE noJie B BemecTBe. MaruuTHEIA HOTOK.

Marsretuk. ['umoreza Ammiepa o mpupoae MaraeTu3ma. [IpudiHa mosBiIeHIsE COOCTBEHHOTO TOJISI B MATHETHUKE, BHECCH-
HOM BO BHEIIIHEE I10JI¢; TIOTHOE IT0JIE TAKOTO MarHeTHKa. MarHUTHAs TPOHHIIAEMOCTh BEIIECTBA; €€ CMBICII.

BexTop mHamarandenHocTH J. CMBICT BBeJeHUS BeKTopa H mpu ommcanuy moNs B MarHeTHke. MarHUTHAST BOCTIPHIIM-
YHBOCTB; €€ CBSI3b C MATHUTHOM NMPOHUIIAEMOCTHI0. CBSI3b MHIYKINH, HATIPSDKEHHOCTH M HAMAaTHUYEHHOCTH.

ua-, napa-, heppoOMarHeTHK; UX BOCIPHUMYHBOCTh, MPOHHUI[AEMOCTh, B 3aBucumocTr J(H). OcHOBHas KpuBas WH-
IyKIIMU ¥ TIETJIS TUCTepe3nca (peppoMarHeTrKa.

MarauTHsIi TOTOK; ero cMbIci. [loTokocuemieHue.

Yacts 4. OJIEKTPOMAT'HUTHBIE SABJIEHN .
3AHSATHUE 13. fBnenue snekrpoMaruuTHoOM nHAyKmu (OMHN).
SBnenne OMMU. 3akon Papanes. UHaykunoHHbIN TOK; ero cuina. [Ipasuno Jlenua. 3apsn, npoTeKaroUuil B KOHTYpe, Mo-
MEIEHHOM B MeHAo1Ieecst MarHuTHoe noje. 9J]C B MpoBOAHMKE, ABMKYIIEMCSI B MAarHUTHOM TIOJIE.

3AHATHUE 14. SIBnenus caMOMHIYKUUHU U B3aUMHOM
UHAYKIUH. DHEPrHusa KOHTypa C TOKOM M MarHUTHOTO TOJIS.
SBnenne camomHIykuuu. MHIyKTHBHOCTD (KO3()(HUIIMEHT CcaMOMHAYKINHN) KOHTYpa; €€ cMbicia. DJIC caMOMHIyKINH.
WHIYKTUBHOCTB COJIEHOU .
SIBneHue B3aMMHONM WMHIYKUIMH. YCTpoHcTBO TpaHcopmaropa. Koadduument tpancdopmanuu; OTHOIIEHHE TOKOB U
HaIPSDKEHUH.
PaboTa nepemenieHns KOHTYpa ¢ TOKOM B MarHUTHOM IoJie. DHEPTUs KOHTypa ¢ TOKOM. OO0BEMHAS TNIOTHOCTh SHEPTHU
MarHUTHOTO TIOJI.

3AHATHUE 15. 3akon OMa 11 nEpeMEeHHOro TOKa. MOIHOCTh B IENU IEPEMEHHOTO TOKa.

Ilepemennslii Tok. CHHyCOMAANbHBIA NEPEMEHHBIH TOK: €r0 ypaBHEHHE, MTHOBEHHOE 3HAueHHE, aMIUINTyna, (asa,
HavanbHas ¢as3a, Kpyronas (LMKINYECKas) 4aCTOTa M €€ CBSI3b C YaCTOTOH M MEepHOAOM, TrpaduK. AMIUIMTY/A, 4acToTa,
KpYroBas 4acTOTa ¥ EPHO/I CETEBOT0 HANPSKCHHUS.

AXTHBHOE (OMHYECKOE), HHIYKTHBHOE ¥ EMKOCTHOE CONPOTUBIICHHS B IENM IEPEMEHHOT0 TOKa. 3akoH OMa 1 BEeKTOpHas
JIuarpaMma Juist pesucTopa, KOHACHCATOPa M KaTYIIKA HHIyKTHBHOCTH B IIETIH TIEPEMEHHOTO TOKa. 3akoH OMa 1 BeKTOpHas
quarpaMma Ui TOCIIeIOBATEeIbHO COCTMHEHHBIX aKTHBHOTO COTPOTHBIICHUS, EMKOCTH M MHIYKTHBHOCTH. YTOJ CABHTa
(a3 Toka 1 HanpsHKEHKA. PeakTHBHOE M MTOJTHOE CONPOTHBRIICHNE (MMIIEIAHC) TAKOH HETIH.

JeiictByronue (3¢ GeKTHBHbBIC) 3HAYSHHUS IEPEMEHHOT0 CHHYCOMAAIBHOTO TOKAa M HANIPSHKEHHS; X CMBICT. MOIITHOCTD
B IIENH ITepeMeHHOTo Toka. Ko3(huImeHT MOITHOCTH; €ro CMBICII ¥ CTIOCO0 YBEIMYEHHUS. Y CIIOBHE HAMOOIBIICH ITOIe3HOM
MOIITHOCTH B I[ETIH IEPEMEHHOTO TOKa.

3AHATHE 16. Peseperoe. Ero coaepxanue onpenenuT BeAylMMH MpenojaBaTellb B 3aBUCUMOCTU OT CHTyallUd B ce-
MecTpe (HaJIM4Yusl 330JKHUKOB, TIOTIAaHusI 3aHATHH Ha PA3THUKU H T.1.).

KOH’I‘pOJ’ILHaH pa60Ta IO MarHeTu3dMy " 3JICKTPOMArHUTHBIM ABJICHUSAM.



IIpopaboTaTh CIIMCKY MOHATHH, pEIICHUE ayJUTOPHBIX U JOMAITHUX 3aaHUH 10 3aHATHAM 9-15.

Kpurepun oneHku:

- OLIEHKA «OTJIMYHO» BBICTABJISETCS CTYIEHTY, €CIIM CTYAEHT IOJHOCTHIO U INPABUIIBHO PacKpbLI
CIHCOK MOHATUH, IPAaBUIBHO YKa3aB €IMHUIIBI BCeX (PU3UUECKUX BEITUYMH U CMBICI Bcex 0003Haye-
HUil B popmynax;

- OLICHKA «XOPOII0» BBICTABIISAETCS CTYACHTY, €CJIM CTYACHT MOJIHOCTHIO U NMPABUIBHO PACKPBUI CIIU-
COK TIOHSITHH, HO HE Be3/€ MPAaBWIBHO yKa3aJl eIWHUIIBI BCeX (PM3NYECKUX BEIMYMH U CMBICT BCEX
0003HaueHUi B popMyIiax;

- OLIEHKA «yJIOBJIETBOPUTEIBHO) BBICTABIISAETCS CTYJIEHTY, €CIIM CTYACHT HE IOJIHOCTBIO WM HE BE3-
Jie MPaBWJIBHO PACKphLI CIIUCOK MOHATUH, HE Be3/le YKa3aB €IWHUIBI BCEX (PU3MUECKHX BEIUYUH U
CMBICIT BCeX 0003HaYeHHI B hOpMyIIax;

- OLICHKA «HEYIOBJIETBOPUTEIILHO» BBICTABISECTCA CTYIEHTY, €CIIM CIHCOK OTCYTCTBYET 0€3 yBa)KH-
TEJIbHON IIPUYHHBI.

JIOMAIIHUE 3AJAYU MIPAKTUYECKUX 3AHATUIA
10 JUCHUILINHE «DJIEKTPUYECTBO U MAarHETU3M»

Yacts 1. DJIEKTPOCTATUKA.
3AHATHE 1. 3akon Kynona. Hanpsok€HHOCTB 3nekTpuyeckoro nois. [IpuHuun cynepno3uuuu.
JomarmHee 3amanue Ne 1
1. Cunras TIPOTOH M JEKTPOH B aTOME BOJOPOJA HEMOIBHKHBIMH TOUEUHBIMH 3apsaMu, yranéHupiMu Ha 5-10-11 w,
HAWTH HaNPsHKEHHOCTH AJIeKTpUIecKoro mois B Toukax B u C (cM. puc.3.1).
2. OpuHaxoBble Mapuky Maccoil o 0.2 r uMmeroT paBHbIe 3apsaabl o 10 HKI 1 moaBelIeHbl Ha HUTH, KaK IIOKa3aHo Ha
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Puc.3.1. Puc.3.2.

puc.3.2, na paccrosuuu BC = 3 cm. Haiitu cuny HaTsokenust HUTH Ha yyactkax AB u BC. PaccMoTpets ciyyaun 3apsioB
OJIHOTO U pa3HBIX 3HaKOB (4 u 3 MH, 4 u 1 MH).

3. CkonbKO M30BITOYHBIX AIJIEKTPOHOB COJAEPKUT MBUIMHKA MAaccoi 10" T, e B 10IE TOPH3OHTATILHOTO TUIOCKOTO
KOHJICHCATOpa C PAaCCTOSTHUEM MEXIy IUTACTHHAMHE 5 MM IIpH HanpshDkeHUH 76.5 B oHa Haxomutcs B paBHOBecun? (40)

4. OguHaKoBbIE METAIMYECKHE MIApUKH C 3apsaaMH +q ¥ +4q HaxXxOAWIMCh HA PACCTOSIHUM I. 3aTeM MHIAPHKH CO-
npuKocHy M. Ha kakoe paccTosiHie HaJ0 MX Pa3BeCTH, YTOOBI CHIIa B3aUMOJICHCTBUS He u3MeHmach? (1.251)

5. B omHOpoHOE monie HanpspkEHHOCTHIO 40 KB/M BHecn Toueunsit 3apsaa 27 HKi. Haiftn HanmpsokEHHOCTD pe3yIIbTH-
pyrolero moist B 9 ¢cM OT 3apsja Ha JIMHUSAX, TPOXOSAIIUX Yepe3 3aps/l: a) Ha CUIOBON JTUHUK OJHOPOJHOTO MOoJs; 0) Ha
NPSIMOM, NEPHEHANKYIISIPHON critoBbIM uHUAM. (70 1 10, 50 u 50 kB/m).

6. [1Ba 3apsana no 25 aKn ynanens! Ha 24 cM. C xakoif CHIION NeHCTBYIOT OHH Ha TpeTuit 3apsazn 2 HKu, ynanéHuslii Ha 15
CM OT KaXXJ0T0 U3 IBYX IEPBBIX 3apsAA0B, €CIIM OHU OJHOMMEHHBIE? pasHOUMEHHBIE? (24 1 32 MxH).

Jo6aBounblie 3amaun (003aTeNbHBI TOJBKO JJIS 33J0JDKHUKOB 1o AomamnHuM 3aganusm!): Caxapos JI.U1. "COopHuk 3a-
nmad o ¢usuke", 20-3, 20-6. J{anee 3apaunuk /.M. Caxaposa OymeT 0003HauaThest 0ykBoii C.

3AHATUE 2. Ilotenunain. Pabota snexrpudeckoro nosisi. CBS3b HANPsDKEHHOCTH U TOTEHIIMATIA.
Jomarmnee 3amanue No 2
1. B BepmmHax npaBHILHOTO 6-yroJbHUKA CTOPOHOM 5 M HaX0AsATcs paBHbIE ToueuHble 3apsibl 6.6 HKi. Haiitu paborty
JIEKTPUUECKHUX CHJI 110 NepemernieHuio 3apana 3.3 HKi1 u3 nenrpa 6-yrojibHUKa B CepeAnHY OAHON U3 CTOPOH. (2.5 MKJX).
_50B +50B O 2. IlTapux maccoii 1 r u 3apsimom 10 HKi nepememaercst u3 Touku A ¢ NOTeHIMA-
som 600 B B Touky B ¢ HyneBsiM moTeHImanom. Kakoit 6bu1a €ro cKOpocTh B TOUKE
A, eciiu B Touke B ona crana 20 cm/c? (16.7 cm/c).
3. B ogHOpOIHOM TOJIe HanpsDKEHHOCTRIO | KB/M nepementén 3apsax -25 uKi Ha 2
cM 10 cwioBoi JmHUHM. Haiite paboTy moisi, n3MEeHEHHe MOTEHIIHATBFHON YHEPTUN

0 5 10 X, cm
Puc.3.3



3apsaa, pa3HOCTh MOTSHIIMAIOB HAYaIbHON M KoHeuHo# Touek mourst. (-0.5 u 0.5 mx/x, 20 B)

4. Kako#i cTaHeT KHHETHYECKast SHEPTHs MOKOUBIIerocs 3apsiaa 1 HKJI mpu pa3roHe ero mojeM u3 TOYKH, HaXOAWBIICHCS
Ha PacCTOSHUM 3 CM OT TodeuHoro 3apsma 1 MxKi, B Touky, ynanéunyio Ha 10 cm? (210 mMx/[x)

5. IloxouBIIMKCS 3IEKTPOH MNOJYYUI B OXHOPOJHOM I10JIE YCKOPEHUE 10'* m/c?. Haiiru: HanpsKEHHOCTD MOJISI; CKOPOCTh
gacTumpl gepe3 | Mxc; paboTy o U pa3HOCTh MOTEHITNAJIOB, MIPOMIEHHYIO JJIEKTPOHOM 3a 3T0 Bpems. (5.7 B/M, 1 Mwm/c,
4.5 10" JIx, 2.8 B)

6. Ha puc.3.3 mano moyio’keHHe 3apspKeHHBIX IUIACTHH M UX MOTEHIHAaibl. HauepTuTs CHIIOBBIC JTHHUHU 3JI€ KTPHYECKOTO
TIOJIS, TOCTPOUTH TpapUKy 3aBUCUMOCTH HANPsDKEHHOCTH U MTOTEHITHANIA MEXKTy TUIACTHHAMH B 3aBUCHMOCTH OT PacCTOs-
Hus X.

Jo6aBounsie 3amaun: C.21-13, 21-17.

3AHATHUE 3. Teopema I'aycca. Ilone B nuanekTpukax.
Homamrnee 3ananue Ne 3.
1. Ha mmockocTr, HaKIIOHEHHOW K TOPH30HTY MoJ yrioMm 60°, iexuT MoHeTa nquameTrpoMm 2 cM. KakoB moTok BekTopa
HanpsokEHHOCTH 3ekTpuaeckoro mois 3emiu (E = 130 B/m) wepes e€ moepxuocTs? (0.02 B/m)
2. C momourpio TeopeMbl ['aycca paccuurarh moje JUIMHHOTO LWJIMHIpPA paiauyca R, 3apsyKeHHOro IMo MOBEPXHOCTH C
—i MTOCTOSTHHOM MIOTHOCTRIO 6. OTBeT: E =0 msi r <R u E = oR/(g,r) mmst r > R.
3. JIBe mIacTUHBI IUIOMIAAbI0 S = 2 ,I[Mz HaXomATcs B KepocuHe (¢ = 2) Ha pacctossHud d = 4 MM.
. C xaxkoif cuioil OHHM B3aUMOJCHCTBYIOT mpH pasHocTu noreHmuanoB U=150 B? Ortser:
F=g¢,U%S/(2d%) = 0.25 MH.
4. HaiiTy TJIOTHOCTB CBSI3aHHBIX 3apsAA0B HAa MOBEPXHOCTSX CIIOASHOHN IUTACTHHKH (€ = 7) TOM-

L uHOoU 0.2 MM, ClTy’)Kalei M30JsTOPOM IIIOCKOro KOoHAeHcaTopa noj Hanpsikernuem 400 B. (100
‘Be _ MrKi/m?)

5. Ha kakoM yJaleHHH OT IOrPYXEHHOTO B KepocHH (& = 2, mIoTHOCTs 800 Kr/M°) mapuka A

Puc3d (puc.3.4) c 3apsimom 7 HKI1 HaxoauTcs cTanbHas mbUiMHKa B 00BEMOM 9 MM (TIOTHOCTH CTaNn

7800 xr/m’) ¢ 3apsgoM -2.1 K, eciin oHa Haxogutcs B paBHOBecun? (1 cm)
6. Haiitu 3apsin nonoxurensHoro mapuka maccoit 0.18 r u3 Bemectsa miotHocthio 1800 Kr/M3,
YpaBHOBEUICHHOTO B KHIKOM AMAJIEKTPHUKE IUIOTHOCTHIO 900 kr/M>, Tie cosnaHo HaIlpaBJIEHHOE BBEPX OJHOPOJHOE IOJIE
HanpsnKEHHOCTHIO 45 kB/M. (20 K)
Jlo6aBounble 3agaun: C.20-25, 23-4.

3AHSTUE 4. Ione B npoBoaHukax. EmMxocTs nposoguuka. KonmeHcaTopsl.
DHeprus 3apsKEHHOTO Tella U 3JIEKTPUUECKOT0 TOJIs.
Jlomamuee 3amanue Ne 4

. 2
1. Onpenenuth EMKOCTB IIOCKOI0 KOHICHCATOPA IUTOMAAb0 00KIanoK S = 200 cM , eciii Mex 1y OOKIaJKaMi HaXOAUT-
cs1 cTekno (g, = 7) Tonmumnol d; = 1 MM, MOKpeITOE ¢ 00erx CTOpoH cinoem napapuna (g, = 2) Tonuunoi d, no 0.2 mm. Ot-

BeT: C = g9¢,8,5/(g,d, + 2¢,d,) = 516 n®.

2. [InacTuHBI MIIOCKOTO BO3AYITHOTO KOHAEHCaTOpa wiomnansio 300 CM2 pa3nBUHYTHI HA 3 MM. MeX1y HUMHU MTOMEIIeHa
MeTaJuIn4YecKas IUTaCTHHA TOW )K€ IUIOINaAy TONMMHMHONW 1 MM, KoHaeHcaTop 3apsikeH 1o 600 B u otcoeanuéH oT uctou-
HUKa nutaHus. Haittu paboty ynanenus miacTuHbl 3 KoHzaeHcatopa (12 Mxx).

3. llap paauycoM 5 cM, 3apspkeHHbIH 10 noteHuana 100 kB, coequHuny npoBOAHUKOM € HE3APSKEHHBIM IIAPOM pajH-
ycoM 6 cM. Haiftu 3aps v moTeHIman Kaxaoro mapa mocie coenuHenns (250 u 300 uKi, 45 kB).

4. Ha morpyx€HHOM B KEpOCHH HPOBOJSAIIEM Imape amamMeTpom 6 cM Haxomutes 3apan 20 aKn. Haiitn o0bémHYyIO

3
IUIOTHOCTB DHEPTHH 3JIEKTPUYECKOTO T0JIs Ha yaaneHuu 2 u 4 cM ot tentpa mapa (0 u 1,1 mHx/m ).

5. IlmacTuHBI TUIOCKOTO KOHAEHcaTopa uromaaso 200 oM pa3zeneHsl cioeM ciofs! (€ = 6) TommuHoi 2 MM. Kakoit
HaMOOJBIINI 3aps] MOKHO COOOLTUTH KOHEHCATOPY, €CIIH JoITycTUMO HampspkeHue 3 kB? (1.6 mxKu)

6. PaccrosiHre MeX/y IUIAaCTHHAMU 3apsHKEHHOTO IUIOCKOT0 KOHJIEHCATopa yMEeHbIIWIM B 2 paza. Bo ckonbko pa3 u3me-
HUJIKCh DHEPrHs U 00bEMHAS IUIOTHOCTh SHEPTUH TOJIsl, €CJIM KOHJCHCATOP: a) OTKIIOYHIM OT UCTOYHHKA, 0) HE OTKIII0Ya-
nu. (Ynana BIBOe, He U3MEHUJIACh; BBIPOCTH B 2 U 4 pasa)

Jo6aBounsie 3agaun: C.24-16, 24-30.

Yacts 2. 3BAKOHBI TTIOCTOSAHHOI'O TOKA.
3AHATHE 5. Cuna u mnoTHOCTh NOCTOSIHHOTO Toka. CtoponHue cuibl U DJIC. 3akoHsl OMa.
JomamHee 3amanue Ne 5.
1. IIpu 3apsake akKyMyIsSTOpa TOKOM 3 A cOeTUHEHHBIN C HUM BOJITMETP MOKa3bIBaeT 4.25 B, a mpu paspsaake TokoM 4
A - 3.9 B. Haiitu 3JIC u BHyTpeHHEE COTPOTHBIIEHHE akkyMyIsiTopa (4.1 B, 50 MOwm).

2. lanpBanmueckuii deMeHT Na€T Ha BHenHee conpoTuBieHne 4 Om Tok 0.2 A, a
Ha conpotuBieane 7 Om - 0.14 A. Haiit TOK ero KOpOTKOTO 3aMbIKaHHS, KOTa

BHEIITHEE COMPOTUBIICHHUE OMM3KO0 K HyIo (0.47 A).
Ry 3. Ot ucrounnka HanpspkeHueM 45 B Hago nmuTaths crimpais conpoTuBieHueM 20
B Owm, paccunTtanHyto Ha Hanpspkenne 20 B. Ectb Tpu peocrara a) 6 Om, 2 A; 6) 30

Puc.35.



OmM, 4 A; B) 800 OmMm, 0.6 A. Kakoli u3 HUX HY>KHO HCIIOJIb30BaTh? (Jlokazark, 4T0 BTOPOI)

4. Dnement ¢ D/IC 1.1 B BHyTpennumM conpoTuBieareM 1 OMm 3aMKHYT Ha conpotuBieHue 9 OM. Haiitu TOk B 11enu u
najieHue MoTeHIrana BHe u BHyTpy dnmemenTa. (0.11 A, 0.99 u 0.11 B)

5. K 3axumy B u ckomp3simemy koHTakTy C peocraTta conporusieHneM 60 Om noaxmoueH BoasT™eTp (puc.3.5). Korma
JUTHHA JIeBOH (Ha pUCYHKE) 9acTH OOMOTKH peocTaTa BABOE OOJBIIE JIMHBI MPAaBOW YacTH, BOJIBTMETP MOKa3bBaeT 8 B, a
mpu nepeMenieHnu koHtakta C k Touke A 10 koHma - 28 B. Haiitu conpoTuBieHre BONBTMETpa, CUUTAS HAIPSDKEHHE
Mexy Toukamu A u B moctostHHBIM. (80 OM)

6. UeTsIpe namIibl, paccyMTaHHble Ha HampsbkeHue 3 B u cumy Toka 0.3 A, Hajo BKIIOYNTH MapajulesIbHO M MUTATh OT
nucroyHuka HampsbkeHueM 5.4 B. Kako#l pe3ucrop Hajo BKIIOYMTH IOCIEAOBaTeNbHO Jammam? Kak u3aMeHHTCs Hakai
JIaMII, €CJIU O/IHY U3 HUX OTKIIOUUTH? (2 OM; yBEIUYUTCS)

Jo6aBounsie 3amaun: C.25-13, 25-20.

3AHSTHUE 6. Pazersnénnsie nenu. [Ipasmna Kupxroda.
4 Jomarnnee 3aganue Ne 6.

1. B e (cM. cxemy Ha puc.3.6) Bce CONPOTHUBIICHUS OTUHAKOBHI M paBHBEI 2 Oma.
Haiitn Tok u HampspKeHHE U BCEX Pe3UCTOPOB. (Il=12=10 A L=75A,1 4:15:16:2'5 A;
25 B U,=U,=20 B, U=15 B, U,=U,=U,=5 B).

2. Tpu ransBannveckux snementa (E=1.3 B, E=1.5 B, E;=2 B, r,=r,=r,=0.2 Oma)

1

) MOJKIIIOYEHBl, Kak Ha puc.3.7, k comporusieHuo 0,55 Owm. Haiitu Toxku B snemeH-
Puc.3 6. Tax.(I;=1.5 A, [=2.5 A, L,;=4 A).
3. Ha cxeme (puc.3.8) comporusnenus R,=R,=R; =R,=1000 Owm, E =1.5B, E,=1.8 B.
Haiitu Toku. (II=O.4, 12=0.7, I3=1.1 MA, 1,=0).

— — 4

H &,

Puc.3.7. Puc.3.8.

4. Tpu sanementa ¢ DJIC 1.3, 1.4 u 1.5 B u BHyTpeHHUMU conpoTuBieHUAMHU 110 0.3 OM KakIplil BKIIOUEHBI apaliesib-
HO JpyT IpyTy Ha BHemHee conporuBieHue 0.6 Om. Haiiti Toku B anemenTax. (1/3,2/3 u 1 A)

5. HaiiTu pa3HOCTh NOTEHLUANOB Ha 3aKMMaX JIBYX BKJIIOUEHHBIX MapajliesIbHO 3y1eMeHTOB, eciii ux 9JJC 1.4 u 1.2 Bu
BHYTpeHHUe conpotusienus - 0.6 u 0.4 Om
cootBeTcTBeHHO. (1.28 B)

6. [Ia snementa ¢ DJIC 2 B u BHyTpeHHHMHU conpoTuBiaeHUs MU 1 1 1.5 OM coenrHeHbl NOCieI0BaTeNbHO U HOIKIII0Y €-
HbI K conpoTuBienuto 0.5 Om. HaliTu pa3HOCTh NOTEHIMAJIOB Ha MoJtocax dyieMeHToB. (2/3 B u 0)

Jlo6aBounsbie 3amaun: C.26-16, 26-18.

3AHATHUE 7. 3akon [xoyns-Jlenma. PaGotra u MOITHOCTh TOCTOSTHHOTO TOKA. MICTOYHHUKY TOKA.
Jomamnee 3aganue Ne 7.

1. batapes coctout u3 5 mocneaoBareabHO coequHEHHBIX deMeHToB ¢ D/IC 1.4 B u BHyTpeHHuM conpoTtusieHuem 0.3
Owm. IIpu xakoM Toke e€ mose3Has MOITHOCTHh paBHa 8 BT? KakoBa MakcmumainbHasl moiie3Has MOIIHOCTE? (8/3 wmwmm 2 A;
49/6 Br).

2. Haiitu paboty Toka Ha ydacTke compotuBicHHeM 12 Owm, rie TOK B TeYCHHE 5 ¢ paBHOMEPHO BhIpoc ¢ 2 mo 10 A.
(2480 Ix).

3. Haiiti paboTy 3JIEKTPUYECKUX CHJI M BBIJEIICHUE Telia 3a 1 ¢ B TaKWX CIlydasx: a) B MpoBoOJe ¢ TOKoM 1 A moj
HanpsbkeHueM 2 B; 6) B akkymyisitope ¢ OJIC 1.3 B, 3apsbxkaemMom Tokom 1 A mon HanpsibkeHueM 2 B; B) B OaTapee akky-
MmyasTopoB ¢ D/1C 2.6 B, otmatomieil Ha BHeIIHee conpoTuBIeHHEe TOK 1 A mox HampspkenueM 2 B. OtBetsl: a) +2 u +2
Jx; 6) +2 u+0.7 Ix; B) -2 u +0.6 [Ix.

4. I'enepatop nutaet 50 coeMHEHHBIX MapaiensHo Jamn conpotuBieHreM 300 OM kaxaas, ¥ HanpspDKEHHE Ha ero 3a-
xuMax pasao 120 B. Bayrpennee compoTusienue reaeparopa - 0.1 OM, conpoTuBiIeHHEe TOABOIAMNX MPOoBoI0B - 0.4 Om.
Haiitu 9J1C renepaTtopa, cuily ToKa B JIMHHUH, HAIPSDKEHHUE HA JIAMIAX, MOJE3HYI0 MOIIHOCTh, TOTEPH MOITHOCTH BHYTPH
reHeparopa u B oABoaAImuX mpoBoaax. (20 A, 130 B, 120 B, 2 kBT, 40 BT, 160 Bt)

5. Ha namne narmcano 220 B, 100 Br. [lnst u3MepeHust CONPOTHBIICHUS BOJIb()PAMOBOI HUTH Ha JIaMITy ITOJIAJIM Harps-
xeHne 2 B, u Tok 6611 paBeH 54 MA. OueHUTh TeMIepaTypy Hakaia HUTH B pabouem coctosHuH. (<2500 °C)

6. Ot ucrounuka ¢ 3J{C &€ ¥ BHYTPEHHHM COTIPOTHBIICHHEM I' IUTAIOT 3 BKJIIOYEHHBIX ITOCIIEI0BATEIHHO PE3UCTOPA CO-
NPOTUBJICHHEM 3 T Kaxablil. Kak M3MeHsATCS TOK B IIeNH, HANpsDKEHWE Ha 3a)KMMaxX MCTOYHHKA M ITI0JIe3Has MOIHOCTS,
€CIIM pe3UCTOPHI BKIOUNTDH NapauiesnsHo? (Poct B 5, magenue B 1.8, poct B 2.8 pasa)

Jlo6aBounble 3agaun: C.27-2, 27-9.



3AHATHUE 8. DnekTpudecKuil TOK B pa3IMdHbIX Cpeax.
Howmarnee 3aganue Ne 8.
1. OnpesenuTh UMITYJIbC BCEX HIEKTPOHOB MPOBOJA ITHHOM 10 KM ¢ mocTosHHbIM TokoM 400 A. (2.3-10-5 kr-m/c).
2. AMmmepMeTp B IIeNU 2JIEKTPOJUTHYECKO BaHHBI ¢ pacTBopoM AgNO3 mokassiBaeT Tok 0.9 A. Tak nu 3to, ecnu 3a 5

MUH BbIAEIHIOCH 316 Mr cepedpa? (Hert, 0.94 A)
3. Mesxty 3NeKTpoaMu pa3psaHoil TpyOKH, yaanéHHbIME Ha 10 cM, Hanpsskerne 5 B. Uncno nap nonos 108 1/m3, npu-
4EM TTOJIBUKHOCTD MOJIOKUTENBHBIX HOHOB - 0.03 M2/B-c, oTpunatenshbix - 300 M2/B-c. HaiiTi mioTHOCTH TOKa B TpyOKe.

Kakyro 9acTh Toka co31aéT NBMKCHHUE MOJIOKUTEIbHBIX nOHOB? (0.24 MKA/MZ; 0.0001).
4. HaiiTi TOK HaCBHIIIEHUS MOHM3AIMOHHON KaMepsl ¢ yNaIEHHBIMU Ha 6.2 CM IUIOCKHMH 3JIEKTPOAAMH IUIOIMIAABIO 10

100 cM2, ecnn BHenIHuiT HoHmM3aTOp 06pasyer 3a 1 ¢ 109 map oaHOBaNEHTHBIX HOHOB KaX0r0 3Haka B 1 cm3. (100 HA).
5. KoHIIeHTpaIHs 3IeKTPOHOB POBOAMMOCTH B Ge MpH KOMHATHOM Temmeparype pasHa 3-1019 M3, Kakas wacts ato-

MOB JaéT 3JIEKTPOHbI, €CIIU UIOTHOCTh repManus 5400 kr/ M3, a MonspHas mMacca - 73 kr / kMo, (6.7- 10‘10).

6. B anexTpoHHO-TY49eBO# TpyOKe IMydOK 3IEKTPOHOB ¢ KHHETHYECKOH Heprueit W = 8kDB mposeTaeT MeXIy yIpaBIIs-
IOIIVMH ITACTHHAMHM JUIMHOHM X =4 cM, yAaJéHHBIMH Ha paccrosgHue d=2 cm. Kakoe Hanpspkenue U mojany Ha IUIaCTUHEL,
€CIIM MydYOK HA BBIXOJE U3 HEX cMecTuiics Ha y = 0.8 cm? (U=4Wyd / ex”= 3,2 kB).

Job6aBounsie 3agaun: C.29-6, 30-2.

. KOHTpO.]'H)HaH pa60Ta 110 JJICKTPOCTATUKE U IIOCTOAHHOMY TOKY.

. Yacts 3. MATHETU3M.
3AHATHE 9. 3akon buo-Casapa. [1omnst TokoB pa3nugHO# KoHpHUTYypamy.
Jomamnnee 3aganue Ne 10.

1. ITo TpéM IIMHHBIM NapauIeNbHBIM TPSIMBIM MIPOBO/IAM, PACIIOI0KEHHBIM B OJTHOW IUIOCKOCTH HAa PABHOM PACCTOSIHUH
3 cMm, TekyT Toku I; = I, B omHoM u | 3=2I; B npoTHBOMONI0XKHOM HampaBieHud. HallTu mosnoxeHue npsiMod ¢ HyJIeBOM
HanpspKEHHOCTBIO cyMMapHoro nomd. (Ecnu Tok I3 Haxoaurest ¢ kparo, To B 1 ¢M OT cpegHero nmpoBoja; eciu Toik I 3
HaXOJUTCS MOCEepeIUHe, TO PELICHUS HET).

2. 1o 2-M IIMHHBIM NMapajuIeIbHBIM MPSIMBIM NIPOBO/IAaM, PACIION0XKEHHBIM Ha PACCTOSIHUU 5 CM, TEKYT B OJHOM HaIpaB-
neHuu Toku 5 u 10 A. Hailtu HanpspkEHHOCTD MO B TOUKE, yAAIEHHON Ha 2 CM OT MEPBOTO M 5 CM OT BTOPOTO MPOBO-
na.(56 A/m).

3. HaiiTi HanpspKEHHOCTH TIOJISL B LIGHTPE NMPSIMOYTOJIbHUKA O cTopoHamu a = 16 u b = 30 cm, o6Tekaemoro TokoM I = 6
A.OtBer: H=21 (az+b2 )1/2 / mab=27 A/m.

4. Haiitin HanpspKEHHOCTD MO, CO3IaHHOTO TOKOM [ = 5 A, TeKyuium 1mo mpoBo-

M 1 A ME B M3 Iy B BHUJ€ IMPaBUWIBHOTO TPEYrojbHUKa CTOPOHOH a = 30 cM, B BeplLIMHE MPaBUIIb-
Ci @ HOTO TEeTpa’Jpa, IOCTPOCHHOrO Ha 3TOM TpeyrosubHuke. OtBeT: H = I\/g /(bra) =

1 I 1.5 A/,
Puc.39. 5. Ilo mpoBoay, COrHyTOMY B BHAE KOJbIla pagumycoM 11 cm, Tedér Tok 14 A.

Haiitu HanpsHpKEHHOCTH MO B IIEHTPE KOJIBIA M B TOYKE HAa OCH KOJIbIA, yIAIEH-
HO# Ha 10 cM oT ero TiIockocTH. (64 u 26 A/M)

6. JIBa IITMHHBIX TapaIbIebHBIX MPIMBIX TpoBoaa A u B ¢ Tokamu [} =20 u [, =30 A (na puc.3.9 noka3aHsI HanpaBJICHUS
TOKOB) HaxoJsTcst Ha paccTossHun AB =10 cMm. Haiiti Hanpspk€HHOCTE moJist B Toukax My, M, u M3, ecitt MjA=2 cMm, AM,
=4 cm u BM3=3 cm. (120, 159 u 135 A/m)

Jo6aBounbie 3amaun: C.31-12, 31-13.

3AHATHE 10. 3akoH monHOTO TOKa. MarHuTHOE 10Jie 3eMIIH.
Jomarmnee 3amanne Ne 11.
1. Haiftn Hanpsoxk€HHOCTH TONA Ha ynaneHu#u r = 0.5 ¢M OT ocH KpYyTJIOTO MEIHOTO

nposoza pamuycoM R =2 cM ¢ Tokom I =500 A. (I r/27R2 = 1 kA/m).

2. Ilo nIMHHOMY TOPHU30HTAJIBHOMY IPOBOAY, HOPMAJbHOMY IUIOCKOCTH MarHHUTHOTO
MepuIuaHa, Ha 3anaja uaet Tok 15 A. Bennunna nons 3emun 40 A/M, yros HakJIOHEHUs
(c moBepxHOCTHIO) 70°. YKa3aTh TOUKY BOJNM3HM CEpEeIUHBI MPOBOJIA, T/I€ PE3YIBTUPYIO-
mee moJie paBHO HyJ 0. KakoBa HampsHKEHHOCTH TOJS HAa 5 CM BBINIE W HIDKE TpoBojaa?
(Ha 2.1 cM HIKe 1 5.6 cM rokHEe TpoBoa; okosio 70 u 50 A/m).

3. Ilo AmMHHOMY TPSMOMY COJICHOMIY C IUIOTHOCTHIO HAMOTKH 35 BUTKOB Ha 1 cM
JUIMHBI, TeYET TOK cuiaoil 2 A. HaliTh HanpspKEHHOCTH 1OJIST BOJIM3HM CEpEeIMHBI COJICHO-

Puc.310. Wa ¥ B IEHTPE OAHOTO U3 ero ocHoBaHui. (7000 u 3500 A/m)
4. Ha tope nuamerpamu BHyTpeHHUM 10 u BHemHUM 40 MM paBHOMEPHO HAMOTAHEI
500 BuTkoB. HaiiTn MakcMMyM M MUHHMYM HaIpsDKEHHOCTH TI0JIS ITPU TOKe B 00MOTKe 5 A. (oxoo 20 u 80 kA/m)

5. BHyTpH JUIMHHOTO MPSMOTO LMIMHAPUYECKOTO MTPOBOAA C OCTOSIHHON INIOTHOCTBIO TOKA j UMEETCS [IMJIMH IpUIecKast
MI0JIOCTh, OCh KOTOPOH MapaiieiabHa OCH NPOBOAA M yaaieHa oT He€ Ha paccrosiHue d (puc.3.10). Haiitu Hanpspk€HHOCTD
noJist B mostoctr. (H = jd / 2. Tlone oqHOPOIHO ¥ HOPMATHHO HANPaBIEHUSM j U d)




6. IIpsiMo¥t ITMHHBINA COJICHOW/I TUIOTHO HAMOTAH B OJIMH CJIOH mpoBoJiokor nuamerpom 0.8 mm. Haiitn Hanpsmxk€HHOCTH
TI0JIS B IIEHTpe cosieHon 1a mpu Toke B 1 A. (1250 A/m)
Jlo6aBounsle 3amaun: C.31-9, 31-24.

3AHSTHE 11. Cuna Amrrepa. Cuna Jloperna.
Jomamraee 3amanue Ne 12.

1. Y3 npoBosoku junHO#M 20 cM caenaiy cHavyana KBaJpaTHBIH, 3aTeM KpyTribli KOHTYp. HaliTi nelicTByroniie Ha HUX
BpalIaIOIINe MOMEHTHI B OJTHOpoaHOM moiie nHaykuuei 0.1 To, ecan Tok B KOHTypax 2 A, a UX IUIOCKOCTh COCTaBIISIET
yron 45° ¢ HanpaBnexnueM nojs. (0.35 u 0.45 mH-m).

2. DIEKTPOH BMKETCS B MarHUTHOM nosie nHaykuued B=2 MTox mo BuHTOBOM nmHMK paguycoM R=2 cM u marom (pac-
CcTOsIHUEeM MeX Ty BuTkamu) h=5 cm. Haiiti ckopocTs amektpona. OTBeT: v = eB(h2+4n2 Rz)m/ 2n m = 7.6 Mm/c.

3. Haiitn HOpManbHOE M TAaHI'CHIIMAIBHOE YCKOPEHHMS JIEKTPOHA, JBIDKYIIETOCS CO CKOPOCTHIO V B COBIAAAOIMINX IO

HATIPABJICHUIO 3JICKTpuieckoM E u MarHuTHOM B mousx, eciiu a) CKopocTh HanpaBJIeHa BJOJb MOJICH, 0) e pIICHAUKYIIIpHA
22 211
uM. OTBeT: a) a =0,a =eE /m; 6)a . =0, a=e(Bv+E) / m.

4. T'opu30HTAIBHBIN MIPOBOJHIK JUTMHOW | M1 Maccoif m MOABENICH Ha TOHKHX IPOBOJIOYKAX B BEPTHKAIBHOM OIHOPOI-
HOM MarHUTHOM moJie. Hatite maayKIiio B 3TOro mosst, eciu npu MpomycKaHUH 1o MPOBOIHUKY TOKA | OH OTKIIOHSETCS OT
BepTUKAIH Ha yroiu o. (B=mg-tg a/11).

5. Ilo KxompIy U3 CBHHIIOBOW mpoBosokHu auamerpoMm d = 10 cm ceuennem S = 0.7 Mm> unét Tok I = 7 A, u npoBosoka
Harpera no4Tu 1o miaaBieHus. [IopBEércsa a1 oHa Npu BKIIOUEHUU OJHOPOIHOro mousst uaaykuuedt B=1 Tn, nepnennuky-
JISIPHOTO TUIOCKOCTH KOJIBIA, €CIIH MPOYHOCTH CBHHIA HA PasphiB MpH TakoM Harpese p=2 H /mm>? (Her. s paspbia
HykHO nioie B =2Sp / I1d =4 Tm)

6. DnekTpoH co ckopocThio 10 MM / ¢ BlieTaeT B 0JJHOPOJHOE MarHUTHOE I0JI€ NEPIEHANKYIISIPHO €0 CHIOBBIM JIMHHUSIM.
KaxoBa MHIYKIUS TOJIsI, €CIIH 3JIEKTPOH OMUCal OKPY>KHOCTh paauycoM 1 cm? (5.6 mTn)

JobaBounsie 3amaun: C.31-30, 31-48.

3AHATHUE 12. MaruutHoe noJie B BelecTBe. MariuTHBINA HOTOK.
Homamnee 3aganue Ne 13.

1. Ha xene3Hoe KOIbIO CeUeHHeM 7 CM2 U CpeHHM JMaMeTpoM 15 cM paBHOMEpHO HaBuTO 500 BHUTKOB IPOBOJA C TO-
koM 0.6 A. Cunrtas HHIYKIMIO 110 CCUCHHUIO OJMHAKOBOM, HAWTH MAarHUTHBIA MOTOK. IIpu kakoM Toke moTok Oyaer 840
MKB0? 3nech 1 B 3a1auax HUXKE B3sTh KpUBYIO HHAYKIMU Ha cTp.90 (700 MkBO 1 1 A).

2. Tok I = 20 A un€t mo mooi TOHKOCTEHHOH TpyOe paanycoM R =5 cM 1 00paTHO 1O CIDIOITHOMY HPOBOIHUKY PaaHy-
coM r = 1 MM, TIPOJIO’KEHHOMY 10 ocH TpyObI. JimHa TpyOs! |=20 M. HaliTi MarHUTHBIN MTOTOK TaKOH CHCTEMBI, IIPeHEOp e-
ras nojieM BHyTpHu Metaiuna. OtBeT: @ = o [1(In R/r) / 2 = 313 mxB6.

3. [To mmMHIpPUYIECKOMY METHOMY MPOBOAY paanycoM R =2 cm u mmuHOi 1=3 M Teuér Tok [ = 500 A. Haiitn MarHuT-
HBIN TIOTOK, IPOHU3BIBAIOINUI OJIHY M3 IMOJOBHH 0CEBOTO ceueHus nposoaa. (O = pyIl /4w = 150 mxB0O)

4. JIBa OIMHAKOBBIX JKEIIE3HBIX KOJBIIA cpeaHUM quaMeTpoM 10 cMm umeror ooMotku o 100 BUTKOB kKaxmoe. B omHOM U3
KOJICI C/ICJIaH MOTepeyHbIi pa3pe3 mmprHoi 1 MM. [1o 00MOTKe cruromHOro Koibla UaAeT Tok 2 A. Kakoif TOK Hy»XHO Y-
CTHTh 10 OOMOTKE pa3pe3aHHOTr0 KOJIbIa AJsl TOJydeHUs! TOW e, YTO B CIUIOIIHOM, MHAYKIMU. CUNTaTh MAarHUTHBIN I10-
TOK B JKeJIe3e M BO3yXe onnHaKoBeM. (10 A)

5. Ilo rpaduky KpHBOI WHAYKIWHU ONPENEIUTh MarHUTHYIO NPOHHUIIAEMOCTh keje3a npu HampspkéHHoctr 400 u 1600
A/M. (Oxomno 1700 u 670)

6. Buytpu conenona ceuenreM 100 cM2 unaykuust noss pasHa 2 MTir. KakuM cTaHeT MArHUTHBIHA MOTOK, €CITH B COJIE-
HOWJ] BBECTH KEJIe3HBII CepACUHIK, 3aNIOTHSIONINA ceueHne moTHOCThI0? Bo ckombko pa3 oH Bepactet? (1,4 MB6; B 700

pas)
JobaBounsie 3amaun: C.31-21, 31-41.

Yacts 4. QJIEKTPOMATHUTHBIE ABJIEHUA.
3AHATHUE 13. fBnenue snekrpoMarHuTHOM nHAyKimu (OMHN).
Jomarminee 3ananue Ne 14,

1. I11ocKOCTh KPYroBOrO KOHTYpa PaguycoM 2 cM comnpoTusieHueM 1 OM HOpMallbHa CHIOBBIM JIMHUSIM OJHOPOJHOTO
moxst mHAyknueit 0.2 Ti. Kakoit 3apsia nmpoiiaer mo KOHTypy npu oBoporte ero Ha 90°.(250 mxKi).

2. TI10CKOCTh KBaJPATHOH PAMKH M3 MEJIHOM MPOBOJIOKH ceueHneM | MM2 IIomaspio 25 cM2 mepreHIuKyIspHa OIHO-
POJHOMY MarHMUTHOMY IOJIO, MHAYKIUS KOTOporo MeHsiercst kak B=Bosin100nt, roe Bo=0.01 Tn. Haiitu 3aBucuMocTs oT
BpPEMEHH MarHMTHOTO NMOToKa 4yepe3 pamky, D/IC unayknun u Toka B Hell. (P=25sin1007 t MkB6; E= -7.85c0s100t MB;
i=2.3c0s100mt A).

3. Haittu O/IC mHIYyKIMK B MPOBOJHHKE C JUIMHOW akTHBHOHM wactw 0.25 M, ABMXKYIIEMCS B OZHOPOJHOM MAarHWTHOM
noJie mHAyKIuerd 8 MTi co ckopocThio 5 M/c o yritom 30° K CHIIOBBIM TUHUSM. (5 MB).

4. CKOJIBKO BHTKOB COJICPKUT 00MOTKa ceucHueM 50 CM2, €CJIM IpU U3MeHeHuH B Hel 3a 5 mc nonst B ¢ 0.1 o 1.1 T
Bosnukaet D/]C unaykmuu 100 B? (100)



5. Ilpu BpalmeHuu METaJIOB 3JICKTPOHBI TIepepaclpeeIaioTcs, Co3/1aBas dekTprueckoe moie. C Kakod 4acTOTOH J0JI-
’KEH BpallaThCs BOKPYT BEPTHKAIBHOH OCH TOPH30HTAIBHBII MEIHBIN JUCK, YTOOBI 3TO II0JIE HCYE3TI0, €CIIN BEPTHKAIBHYIO
COCTABIIAIOIIYEO0 MATHUTHOTO MOJIs 3eMIIM NPHUHATH paBHoit 40 A/M. (1.4 #10° 06/c)

6. Ha epeBSHHOM TOHKOM IIJIMHAIpE JUTHHOM 1=20 cM IUIOTHO HAMOTAHKI JIBE MEIHBIE POBONIOKH CEeYeHHeM S=2 MM2,
OpHa U3 HUX 3aMKHyTa HakopoTKo. Kakoif 3apsm mpoiagT mo He, eciii BTOPYIO IIOAKIIOYHTE K akkyMmyisitopy ¢ D/1C € =

2 B 1 MaJlbIM BHYTPEHHHM conpoTusiaeHneM? (q = e S2 /4nlp2=13.8 mKu)
Jlo6aBounrle 3amaun: C.32-9, 32-16.

3AHATHE 14. SIBnenus caMOMHIYKIMU ¥ B3aUMHOM
UHAYKIMY. DHEprus KOHTypa ¢ TOKOM M MarHUTHOTO TOJIS.
Jomaminee 3amanue Ne 15.

1. KaTylika ¢ jKeIe3HbIM CEpACUHHKOM MMEET JUMHY 50 cM, miomaas monepeusoro cedenns 10 cm2 u 1000 BUTKOB.
Haiitn nanyktuBHOCTh Karymku npu Tokax 0.1, 0.2 u 1 A. Mcnons3oBaths rpaduk MHAYKIMK U3 pazfena 6 mocoous [1].
(8,5u1.45Tn)

2. B conenounn mmmHO#M 50 cM ¢ IIOTHOCTBEIO HAMOTKH 400 m-1 n IJIOLIA/IbI0 IONEpeYHoro ceuenus 10 cM2 BCTaBHIH
(eppOMarHUTHBIN CEPJCYHUK, TAK YTO IIPH TOKE
5 A marHuTHBI# oToK coctaBun 1.6 MBO. HaiiTn MHAYKTHBHOCTH COJIEHOW/Ia M MAarHUTHYIO TPOHUIIAEMOCTh CEPJICYHHUKA B
9THUX ycnoBHsIX. (64 MI'H 1 640).

3. ®dopmyna uHayKTHBHOCTH L=1ouN2S/l cripaBeinBa JTHIIb [isl JTMHHOTO COIeHOMAa. Ha MpakTHKe HYXHO y4HThI-
BaTh OTHOLICHHE quamMeTpa coneHonaa D k ero mimHe 1. s 3TOr0 npaBylo 4acTh YMHOXAIOT HAa SMIMPUIECKUH Kod(pdu-
IHEHT k, 3HaueHne KOTOPOTo IPH OJHOCJIOWHOH paBHOMEPHOH HAMOTKE JAHO B TaOJIHIIE:

D/1 [0.00 | 0.02] 0.1 | 0.2] 0.33 [ 0.5 1 2 5 10 100

k [1.00 [0.992 ]0.959 10.92 [0.872 [0.818 [0.688 ]0.526 |0.32 |0.203 [0.035

C y4éroM TaONUIBI HAUTH WHIYKTHBHOCTD: a) OAHOCIOWHOM KaTYIIKH JIHHON 10 cM M3 BUTKOB AMAMETPOM 5 CM, eCin
nmuametp mpoBoJoku 0.5 MM; 6) xombiia quameTpom 10 cm u3 mpoBosoku auamerpoM 1 mm. (0.81 mI'H; 0.35 Mx['H)

4. O6MoTKa 3reKTpoMarHuTa HHAYKTUBHOCTRIO 0.2 ['H mMeet comportuBienne 10 OM © HAXOAWTCS MO IOCTOS HHBIM
HaTpsDKCHHEM. 3a Kakoe BpeMs B 0OMOTKe BBIJICIIUTCS TEIUIO, paBHOE SHEPTHH MarHUTHOTO 1ol cepaedanka? (10 mc)

5. Haittn 3/IC caMOMHIYKIMH B OOMOTKE 3JIEKTPOMAarHUTa MHIYKTHBHOCTEIO 0.4 I'H, rae cuima TOka paBHOMEPHO BBI-
pocia Ha 5 A 3a 20 mc. (100 B)

6. IHIyKTHBHOCTH KaTymKi 13 1000 BUTKOB C JKeIE3HBIM cepiedHnkoM cedenueM 20 cm2 - 20 M . [Ipn kakoM Toke
WHAYKIUS monis B Karymke paBHa 1 MTn? (0.1 A)
Jo6aBounbie 3amaun: C.31-21, 31-42.

3AHATHE 15. 3akon Oma 11 nepeMeHHOro Toka. MOIIIHOCTh B IENH IEPEMEHHOT0 TOKa.
Jomamnee 3aganue Ne 16.

1. Haiit éMKOCTh KOH/I€HCATOPA, NIPH BKIIOYEHUH KOTOPOro B po3eTky (220 B, 50 I'y) uaér Tok 2.5 A. (36 Mxd)

2. HaiiTu TOK B 1IeTii U3 MOCJIE0BATENBHO COeTUHEHHBIX KOHIeHcaTopa EMKOCThIO 20 MKk®D 1 pe3ncTopa CONpOTHBICHH-
eM 150 Owm, BriroueHHBIX B ceTh (110 B, 50 I'r). KakoBs! HanpsbkeHus Ha KoHACHCaTOpe U pesuctope? (0.5 A; 80 u 75 B)

3. Ilpu BrrodeHuu B po3etky (220 B, 50 I'm) mocienoBaTensHO COSTMHEHHBIX KOHACHCaTOpa EMKOCThI0 10 MKD u
Zpoccens aKTUBHBIM compoTuBiieHreM 120 Om mo nerm uaét Tok 1 A. Haiitu uamykTHBHOCTE Apoccers. (1.6 T'H)

4. B cets 120 B, 50 I'y BKIIIOUMIM COETUHEHHBIE MapajIeNbHO KOHAEHCATOp EMKOCThIO 20 MKD U Ipoccenb CONpPOTHB-
nerreM 100 Om, nanykTHBHOCTRIO 0.5 ['H. Haiiti TOKH Yepe3 KoHAEHCaTOp, Apoccenb u obmmid Tok u3 cetu. (0.75, 0.64,
0.4 A)

5. Ilpu Bxmouenun B cetb U=120 B (50 I'tr) mocienoBaTenbHO COETMHEHHBIX pe3ucTopa conpoTusieHrneM R=20 OmM u
npoccenst Hanpsbkerne Ha apoccene U,=91 B, a Ha pesuctope U= 44 B. Kakue momuoctu P, u P, motpednsitor apoccens u
pesucrop? Otser: P;= U,;”/R=97 Br, P, = (U*- U,*- U,%)/2R=105 Br.

6. IIpn BKIIIOUEHHH B CETh IEPEMEHHOTO TOKa COEIMHEHHBIX MapaieNbHo pe3nucTopa conpotusieHueMm 50 OM u apoc-
cens U3 cetu norpedisercs Tok 4.5 A. Kakne MOITHOCTH MOTPEOISIOT IPOCCEIh U PE3UCTOP, €CIH MO APOCCETI0 UIET TOK
2.8 A, a o pesucropy - 2.5 A? (154 u 312 Br).

Job6aBounble 3apaun: C.33-22, 33-23.

3AHATHUE 16. PesepBroe. Ero comepxaHue onpeneiuT BeAYIIHU MPEroaBaTellb B 3aBUCHMOCTH OT CHTYallHH B Ce-
MecTpe (HaJIM4usl 330JKHUKOB, TIOTIAaHusI 3aHATHH Ha NIPA3THUKU H T.1.).

KontpospHast paboTta 1o MarHeTU3My | 3JIEKTPOMAarHUTHBIM SIBIICHHSM.
[TpopaboTaTh CIIMCKY MOHATHH, peIIeHNE ayUTOPHBIX M JOMAIIHUX 3aJlaHni 1o 3aHsATusIM 9-15.

Kpurepun onenkmu:

- OLIEHKA «OTJIMYHO» BBICTABJISETCS CTYAEHTY, €CJIM CTYAEHT IOJIHOCTHIO M IIPABWIIBHO PELIUI BCE
3aaa4u, MpaBUJIbHO U ITOJHOCTBIO 3aIlIMCaB UCXOOHBIC (bHSI/IquKI/Ie YCJIOBUA 3a1a4u,

- OLIEHKA «XOpOILO0)» BBICTABJISAETCS CTYJAEHTY, €CIU CTYIEHT IMOJHOCTBIO U MPABUIBHO PELIMII BCE
3aJja4u, HO HE Be3/I€ IPABUIILHO U MOJIHOCTBIO 3aIIMCAB UCXOAHbIE (PU3NYECKHE YCIOBUS 3a/1a4H;



- OLICHKA «YyJIOBJIETBOPUTEIBHO» BBICTABIIIETCS CTYJIEHTY, €CJIA CTYIEHT HE MOJHOCTHIO WIIK HE BE3-
Jie TPaBUJILHO PEIINJ 33/Ja4yd, HE Be3/I€ MPaBWJIBHO M MOJHOCTHIO 3allHMCaB HMCXOJHBbIE (hU3HUYECcKUe
YCJIOBUS 3a]1a4H;

- OLIEHKA «HEYJOBJIETBOPUTEILHO» BBICTABISECTCA CTYIEHTY, €CJIM MCXOJHbIe (PU3NUYECKHE YCIOBUS U
penieHus 3aj1ay OTCYTCTBYIOT 0€3 YBaXXKUTEIbHON MPUYUHBI.

KOHTPOJIBHBIE PABOTbI

110 JUCHHMITIIMHE <<3JI€KTpI/I‘-I€CTBO U Mara€Tusm»

Konrtpoabnas pa6ora Ne 1.

DJIEKTPOCTATHKA U MOCTOSIHHBIN TOK
COZ[ep)KI/IT 24 6unera 1o 3 3aJa4y B KaXXJOM. Bunersr XpaHATCA y NpenoaaBaTeid, BEAYHICTO NPAKTUICCKUC 3aHATUA.

KonTpoubnas padora Ne 2.

Marnerusm. JJIeKTPOMATHUTHbIE SIBJICHUS.
COZ[ep)KI/IT 24 6unera 1o 3 3aJa4i B KaXXJOM. Bunetsr XpaHATCA y OpenoaaBaTeisd, BEAYHICTO NPAKTUICCKUC 3aHATHUA.

KpuTtepuu omeHKH: MOJHOCTBIO pEIICHHBIC 0€3 3aMeYaHHuid 3a1aun OwmiieTa (BapuaHTa) KOHTPOJIb-
HOI paOOoTHI OLIEHUBAIOTCA B 5 0ayutoB. Menkue 3aMedanust (HEBEPHO MIIM HE MOJIHOCTHI0 0003HAYECHBI
WCXOJIHbIC JAHHBIC 3aJ1a4H, HE YKa3aHbl CIMHHIIBI U3MEPCHHS PE3yiIbTaTa, NOMyIIeHa MaTeMaTHYeCKas
omuOKa B pacuérax, HE YUTECHBI JECITUYHBIC TIPUCTABKH U T.I1.) CHUKAIOT 001Iyto oneHKky Ha 0,1 6ai-
J1a 32 KaXK10€ 3aMCUYaHHe.

- OIIEHKA «OTJIMYHO» BBICTABIISIETCS, €CIIU CTYIEeHT HaOpan 4,5 6amioB u 0oiee;

- OIICHKA «XOPOIII0» BBICTABIISICTCS, €CIIM CTYJeHT HaOpau 3,5 Gaia u O6osee, HO MeHee 4,5 OayoB;

- OIICHKA «YJOBJIETBOPUTEIHHOY» BBICTABIISIETCS, €CIM CTYACHT HaOpan 2,5 6amna u 6onee, HO MEHEe
3,5 0aos;

- OIIEHKA «HEeYJOBJIETBOPUTEIHHOY BBICTABJISIETCS, €CIIM CTYJACHT HaOpan MeHee 2,5 6aina.

N3YYAEMBIE CAMOCTOSATEJIBHO TEOPETUYECKHUE BOITPOCHI
no aucturummae «O6mas ¢husnka, 9acTh 3. DIEKTPUUECTBO U MArHETH3M))
1. OKBHIIOTEHIIMAJIbHBIE IOBEPXHOCTH, MX BUA JUIS MOJISI TOYEUHOTO 3apsija, U0, OJHOPOIHOTO
TIOJIS1; 10KA3aTh MEPIEHIUKYISIPHOCTD CUIIOBBIX JIMHUM M 3KBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.
2. Pacuér mnons [UIMHHOM paBHOMEPHO 3apsSHKEHHOM LMIMHAPUYECKON MOBEPXHOCTH (IIpen-
roJlaraéMbIil BUJ CUJIOBBIX JIMHUHN; BBIOOP 3aMKHYTOM MOBEPXHOCTH; MOTOK Yepe3 Hee; HampsHKEH-
HOCTb TOJISI; U3MEHEHHE OTEHIINANA).



3. CerHeTo3aeKTpUKH.

4. HaiiTu mosie To4e4Horo 3apsijaa g, HIOMEIEHHOIO B IIEHTPE MIAapOBOro cios paanycamu R u Ry u3
IUBJIEKTPUKA MPOHULIAEMOCTBIO €; MU3MEHUTCS JIM PE3yJbTaT, €CIU 3aps]l HaXOIUTCS HE B LIEHTpE
cnos?

5. BeicOKOBOBTHBII TeHeparop (reneparop Ban-ne-I'paaga)

6. EmkocTh HuIMHApHMYECKOTro KoHjeHcaTopa. JlokasaTh Ha OCHOBE (DOPMYJbI PasHOCTH MO-
TEHLMAJIOB Ul IBYX COOCHBIX LMJIMHAPUYECKUX IOBEPXHOCTEN U3 CAaMOCTOSTENBHOTO 3a1anust Ne 2

7. PacnpeneneHue TOKOB U HANpsDKEHUM U oOliee CONMPOTUBIICHUE LENH IPU NapajjieIbHOM U I0-
CIIEZIOBATEIbHOM COCTUHEHUU PE3UCTOPOB. 0) BKIIOYCHHWE W HA3HAUYEHHE OMMETpA, amIiepMerpa |
LIYHTa K HEMY, BOJIbTMETpPa U 100aBOYHOTO COIPOTHBIIEHUS K HEMY; aBOMETP. B) IIyCTh CONPOTHUBIIE-
HUE TraJbBaHOMETpA Iy, OH PACCUUTaH Ha TOK I, a Hajo u3Meputs Oombmmii Tok I, mpuuém n = I/, Ilo
3aKOHaM MapajuleJIbHOIO COEJUHEHUs PE3UCTOPOB MONYYUTh (POPMYTy CONPOTHUBICHUS LIyHTa R, =
R/(n-1). r) 3nasa R; u npeaen uamepenus rajibBaHOMETpa Mo HanpsikeHuto U, 1Mo 3aKkoHaM Mocieo-
BaTEJIbHOTO COEAMHEHUS Pe3UCTOPOB MOIY4YUTh (opMyily 100aBo4HOro comnporusieHus R, = Ry(n’ -
1), my>xnoro i uzmepenus ooinpiero B n° = U/U, pa3 Hanpspkenust U.

8. Moct YutcToHa, ero npuMeHEHHE B U3MEPUTEILHON TEXHHUKE.

9. [lapanienbHo€ U MOCIEA0BATEIBHOE COETUHEHNE UCTOYHUKOB TOKA.

10. DxcrnepuMeHTalIbHO HaOII0AaeMble CBOMCTBA CBEPXIPOBOJHHUKOB (KPUTHYECKAs TEMIIEpaTypa;
s dexT MelicHepa; KpUTHYECKHE TI0JI€ U TOK). Mcronp30BaHne CBEPXIPOBOIMMOCTH, OTKPBITUE BBI-
COKOTEMIIEPATYPHBIX CBEPXIIPOBOIHUKOB.

11. Tepmo-, pOTO- ¥ TEH30PE3UCTOP, UX TPUMEHEHUSI.

12. YerpolicTBO M NPUHLMI AECHCTBHS 3JIEKTPOHHOIO MUKPOCKOINA, CKAaHMPYIOIIETO TYHHEJIBHOTO
MHUKPOCKOIIA U 3JIEKTPOHHO-TTy4eBOM TpyOKH; OCHOBHbIE OJIOKM M NPUHLHUI JEHCTBUS AJIEKTPOHHOTO
ocumorpaga. Yto BUJHO Ha KpaHe ocuusuiorpada npu OTHOLUIEHUH 4acTOT MCCIIEyeMOro CUHYCO-
WJATBHOTO CUTHAJIA U pa3BEpTKH 3:27 2:37

13. Cepx6omnbime unterpaibubie cxembl (CBUC) - ocHOBa COBpeMEHHON MHKPOAJIEKTPOHHUKH; HX
YCTPOMCTBO U TEXHOJIOTUS MTOJIYUYEHHUS.

14. IlpumeHeHus ANEeKTPOIn3a; AKKYMYJISATOPBI.

15. YeTsIpe B CaMOCTOSTENILHBIX Pa3psaI0B, KX OCOOCHHOCTH, MPUMEHEHHE. ['a30BbIe pa3psiibl B
npupoje, monHus. [lnasma; e€ npuMeHeHue; mia3ma B pUpoJIe; MpodiemMa yIpapiasieMoro TepMosizie-
PHOTO CHUHTE3A.

16. KoHTYp ¢ TOKOM B HEOTHOPOZAHOM I0JIE

17. Ilone BHYTpH JUIMHHOTO IPSIMOTO HMJIMHIPUUYECKOTO MPOBO/IA C IOCTOSIHHBIM TOKOM.

18. OmpiT DliHmTeitHa u fe ['aa3a; anTu(eppoMarHeTuku; GeppuThI.

19. Macc-cnekTpomMeTp; MUKIOTPOH; IIUKINYECKUE YCKOPUTEIIN:

20. MarseTusM Kak pelsTUBUCTCKHUM 3P peKT.

21. Y4ér u npuMeHeHue BUXPEBBIX TOKOB. Y CTPOWCTBO, IPUHLIMII JIEHCTBUS U NMPUMEHEHHs OeTa-
TpoHa. CKHH-3QEKT.

22. Y4€r u mpUMEHEHUEe BUXPEBBIX TOKOB. YCTPOWCTBO, IPUHILMII JIEHCTBUS U NMPUMEHEHHs OeTa-
TpoHa. CKUH-3QEKT.

23. DneKTpoMexaHuYeCcKasl aHaJIOTH4.

24. YcTpoicTBO M MPUHIMIT ACHCTBUS T€HEpaTopa He3aTyXaroIIKUX 3JIEKTPOMAarHUTHBIX KoJieOaHui
Ha BaKyyMHOM TpHO/IE.

25. Pa3zBuTne CpeaCTB CBS3H.

Kpurepun onenkmu:

- OIICHKA «OTJIMYHO» BBICTABJISETCS, €CIIM CTYJIEHT MOJHOCTBHIO U MPABUIIBHO PACKPBUI BCE BOMPOCHI;

- OILICHKAa «XOPOIIO» BBICTABIISIETCS, €CIU CTYAECHT HE IOJHOCTBIO PACKPBLI BCE BONPOCHI, WU HE
Be3/I€ IPaBHIIBHO;

- OLICHKA «yJIOBJIETBOPUTEIBHO» BBICTABIISAETCS, €CIM CTYIEHT HE MOJIHOCTBIO PACKPBLI BCE BOIPO-
CBbI 1 HC BE€3C IMPABHUJIBHO,



- OIICHKA «HEYAOBJIETBOPUTEILHO» BBICTABIISIETCS, €CIM OTBETHI HA CAMOCTOSITEILHO M3y4aeMbl€ BO-
MIPOCHI OTCYTCTBYIOT 0€3 YBaXKUTEIbHOM MPUUMHBI.

BOHpOCLI TEOPETUIECCKOTO co0ece10BaHMA B XOj€ BBLINOJHEHHUS ﬂaﬁopaTopme

paoor.
Pa6ota Ne 1 (BBognas). DJIEKTPUYECKUE N3MEPEHN .
DNEKTPOU3MEpUTENbHEIE TPUOOPHI (BUIIBI TPHOOPOB, 0003HAUCHUS HA IIKANAX, IPEACT U3MEPEHUS,
L[eHa JIEJIeHUs, KJIacC TOYHOCTU U MOTPEUIHOCTh Mpubopa); 0003HaYeHHs B DJIEKTPUUYECKUX CXEMax;
Pacy€T MOrpeEIHOCTH U3MEPEHUN.

IlepBrbIil UK — padoTHI ¢ HOMepaMu 2-6.
Pa6ora Ne 2. USMEPEHU S C IIOMOILBIO SJIEKTPOHHOI'O U HU®POBOI'O OCLHUIIJIO-
I'PADOB.

1. Teopust Gnu3KOAEHCTBHSI. DJIECKTPUUYECKOE II0JIe, €ro OCHOBHBIC CBOMCTBA. HampspkEHHOCTB
ANEKTPUYECKOr0 I0JIsl, cCuiloBble JMHUU. Ilone toueunoro 3apsaa. [Ipunnun cynepnosunuu. [lose
TUTIONS.

2. Ilorennuain. [loTeHuMan moyis TOYEUHBIX 3apsA0B, CUCTEMBI 3aps0B. DKBUIOTEHIMAIbHBIE I10-
BepXHOCTH. CBs3b HANPsHKEHHOCTU U MOTeHnuana. Pabora B anexTpocratuueckoM mnoie. Ero moren-
LUAIbHOCTD.

3. PabGoTa BbIXO/Aa IEKTPOHOB W3 MeTallia. TepMoaaeKTpoHHasi SMuccus. BakyyMHbie TpHOOPSI:
IMOJ, TPUOJ, JIEKTPOHHO-TTyyeBasi TpyOka. X010/ Hasi SMUCCHS; IPYTHE BUJIbI SMUCCHI.

Pa6ora Ne 3. U3YUEHUE DJIEKTPUUYECKOI'O ITOJIA.
1. CBoiicTBa 3apsKEHHOIO IPOBOJHHMKA B 3JEKTpocTaTHKe. BbicokoBoabTHBIN renepatop. IIpoBoa-
HUK B 3JIEKTPUYECKOM I10JI€. DJIEKTPOCTATHUECKas 3alllUTa. DJIEKTPUIECKOE 110JIe 3EMJIIH.

Pa6ora Ne 4a. UBMEPEHUE COITPOTUBJIEHUA METAJUIMYECKUX TTPOBOJHUKOB 1
3ABUCHUMOCTH EI'O OT TEMIIEPATYPBI METOJIOM MOCTHUKOBOI CXEMBI YUTCTO-
HA (paGotbi 4a u 40 BBITIOTHSIOTCS HA OHOM 3aHSTHN)
1. Onexrprnyeckuii Tok. Cuiia U MIOTHOCTh TOKA. JIEKTPUUECKOE CONPOTUBIICHHE. 3akoH OMa [uis
METAJITINYECKOrO TPOBOAHHKA.
2. Croponnue cuibl 1 O/[C. 3akon Oma juig ydactka nenu ¢ JC u s 3amMkHyTol Lenu. [IpaBuna
Kupxrodga.
3. Omnbitel Crioapra u Tonmena, Mannensiirama u [lananekcu. Ilpupona Toka B Metamiax. O0bsic-
HeHue 3akoHoB OMa u Jlxoysnsa-JIeHna kinaccuueckoi 3JEKTPOHHOM Teopuel; €€ TpyTHOCTH.
Pabora Ne 46. UIBYYEHUE D®®EKTA 3EEBEKA B METAJUIAX U I'PAJJYHUPOBKA
TEPMOIIAPBI.
1. 3axonsl Bonbra. x o6bacHenne KOT. Tepmonnekrpudeckue sIBI€HHS B KOHTAKTE€ METAIJIOB;
TepMomnapa, TepMmoOaTapesi, UX IpUMEHEHHE.

Pa6ora Ne 5a. USYUEHUE 3ABUCUMOCTHU COITPOTHUBJIEHUWSA ITOJYITPOBOJHUKOB OT
TEMIIEPATYPBI U OITPEJEJTEHUE HIMPUHbBI 3AHPEH_[EHHOI71 30HBI
(paboTsl 5a 1 56 BBHIOTHSAIOTCS HA OJJTHOM 3aHSTHH)

1. CoOcTBEHHBIC U TTPUMECHBIC TTOJIYITPOBOIHUKHU. DJIEKTPOHHAS M JLIPOYHAST TPOBOIUMOCTH TOJTY-

MIPOBOJHUKOB.
Pa6ora Ne 56. UCCJIEJOBAHUE CBOWCTB IMOJIVITPOBOJHHUKOBOI'O INUO/IA.

I[TOJYYEHHWE OCLHUJIJIOTPAMM I1IOABOAVMOI'O U BBITIPAMIIEHHOI'O HAIIPSKEHU.

1. KoHTakTHBIE SIBIICHUS B MOJYNPOBOAHUKAX. 3amuparomuid ciaoi. [1oaynpoBOAHUKOBBIE THO U
TPUO/I.



Pa6ora Ne 6a. OIPEAEJIEHUE BEJIMUYWMHBI 3JIEMEHTAPHOI'O 3APSAJJA METOJJOM
DJIEKTPOJIM3A (paboTbl 6a 1 60 BBIOIHSIIOTCS HA OJHOM 3aHSATHH )

1. Dnexrponutryeckas auccounanus. 3akoH OMa ISt SJIEKTPOJIUTOB. DIIEKTPOIu3, 3akoHbl Dapa-
1esi; MpUMEHEHUE IEKTPoiIn3a. ['anbBaHNUYECKHE AIeMEHThl. AKKYMYJISTOPBI.

Pa6ora Ne 66. USYUEHUE I'A30BOI'O PA3PSANA.

1. 'a3oBbI pa3psa. YciioBus €ro BOZHUKHOBEHHS, BOJIbTaMIIEpHAsl XapakTepucTuka. YeTbipe BUaa

pa3psanoB, ux npuMmenenue. Monuus. [lnazma.
Bropoii muks — padoTsl ¢ HoMepamu 7-12.
Pa6ora Ne 7. UBMEPEHUE MATHUTHOTI O T1OJIA MATHUTHBIMU JATUMKAMU

1. MarnutHoe nosie, ero onucanue. 3akoH Amrepa. Kpyropoit Tok B MarHuTHOM 1oJie. MarHuTHbBIN
MOMEHT BHTKA C TOKOM.

2. 3axoH buo u Caapa. [IpuHuun cyneprno3uiuu. MarHuTHOE MoJie MPSIMOTO U KPYrOBOI'O TOKOB.

3. Cuna Jlopenua. /[BmxeHue 3apsaa B OJHOPOJHOM MarHuTHOM mose. Dddext Xomra.

Pabora Ne 8 UCCJIEJOBAHUE MATHUTHOI'O IIOJIA COJIEHOMWJIA
1. 3akoH MOJHOrO TOKA (TeopemMa O LUMPKYJSALUN B MArHUTHOM I10J1€). BuxpeBoil Xxapakrep Maruut-
Horo noJia. Teopema I'aycca nist aToro nonst. [lone Topouna u coneHoua.
2. OnbiTel Papanes. SIBieHNE IEKTPOMarHUTHOM MHIYKIUH. J[Ba MEXaHU3Ma MOSBIECHUS UHAYKIIH-
OHHOTO TOKa. 3aKOH 3JIeKTpoMarHuTHOW nHAYKIUH. [IpaBuio Jlenna. Buxpessie Toku. CKHH-2QQEKT.

Pa6ora Ne 9. UBMEPEHME MHJIYKTUBHOCTU Y EMKOCTH
N ITPOBEPKA 3AKOHA OMA JUIA ITEPEMEHHOI'O TOKA
1. ITomyuenue nepemennoit J/]C. KBasucraunoHapHblil IepeMEHHbBIN TOK: CONPOTUBJICHUE, UHAYK-
TUBHOCTb M €MKOCTB B LIEIIM TAKOr0 TOKa. MeTox BEKTOPHBIX JuarpaMM. 3akoH Oma 2171 IEpeMEHHOT0
TOKa.

PaGora Ne 10. ICCJIEJJOBAHUE 3ATYXAIOIIMX KOJIEBAHUM B ITOCJIEJIOBATEJIbHOM
KOHTYPE

1. CobcTBeHHBIE KOJIeOaHUsT JIEKTPHUUCCKOTO KOJICOATEIFHOTO KOHTYypa. 3aTyXarolue KoJjaeOaHusl.
Jlo6poTHOCTh. BhIHYX/I€HHbIE KOJeOaHUs U pe30HAHCHBbIC siBJeHHs B KoHType. [lomyueHue Hesa-
TYXaroIIMX KOJIEOaHUN C TTOMOIIBIO YJIEKTPOHHBIX TPUOOPOB.

Pa6ora Ne 11. UCCIIEAOBAHUWE PE3SOHAHCA B ITIOCJIEJJOBATEJIbBHOM KOHTVYPE
1. Pe3oHaHc TOKOB 1 HanpsbKeHUH. MOIIHOCTD B LIENU NIEPEMEHHOTO TOKA. JlelicTByoIee 3HaUEHNE
IIEPEMEHHOT0 TOKA.

Pabora Ne 12a. CHATUE [NETJIM TMCTEPE3UCA ®EPPOMATI'HETUKA
(pabotsl 12a 1 126 BBIMOTHAIOTCS HA OJTHOM 3aHSITHH)
1. MaruuTHbIe cBoOcTBa eppoMarHeTukoB. [Ipupona heppomarnernsma.
Pa6ora Ne 126. U3YUEHUE 2JIEKTPOMAI'HUTHBIX BOJIH

1. Tox cMmemenus. YpaBHeHuss MakcBewia. BonHOBoe ypaBHEHHE, €ro pelnieHue. IJIeKTpomar-
HUTHBIE BOJIHBI.

2. DHeprus U CKOPOCTh AIEKTpoMarHuTHOW BONHBI. Bekrop IlolinTuHra. M3nyuenue snekrpomar-
HUTHBIX BOJH. OnbiThI ['epa.

3. [IpuHOHN paguoCBs3H U paguoIOKaluy. TeneBuaeHue.

Kpurepum oueHku:

- OIICHKA «OTJIMYHO» BBICTABIIAETCS CTY/ACHTY, €CJIU CTYJCHT MOJHOCTHIO BiaJieeT BaKHEHIIUMH (Pu-
3UYECKUMU MOHATHUAMU, BBIICICHHBIMM JUIS 3ay4MBAHUS M TEOPETUYECKHM BOIIPOC PACKPBIT MOJIHO-
CTBIO.



- OIICHKA «XOPOUIO» BBICTABISAETCS CTYICHTY, €CJIM CTYIEHT CBOOOIHO BIIAJCET BaKHEHIIUMU QU3HU-
YECKUMU NOHATHAMM, BBIACICHHBIMHA JUISl 3ay4UBAaHUSA, HO TECOPETHUECKNN BOIIPOC PACKPHIT HE TOJIHO-
CTBIO.

- OLEHKa «yIOBJIETBOPUTEIIBHO» BBICTABIISACTCS CTYIAEHTY, €CIU CTYAEHT YaCTUYHO BJIAJEET BaX-
HEHIIUMHI (PU3NUECKUMU MOHSATHIMH, BBIICICHHBIMU ISl 3ayYUBAHUS, U TEOPETUYECKHH BOIIPOC pac-
KPBIT HE IOJHOCTBIO.

- OLIEHKA «HEYAOBJIETBOPUTEIBHOY» BBICTABIACTCSA CTYACHTY, €CIIM CTYICHT HE BJIAaJCET BAKHEUIINMHU
(GU3NYEeCKUMU OHATHSIMH, BBIJCICHHBIMU JUI 3ay4YUBaHUS U HE PACKPBIT TEOPETUYECKUI BOIIPOC.

Ilepedyenn oTpadaTbiBaeMbIX B J1a00paTOPHH IKCIIEPUMEHTAJBHBIX U NPAKTHYECKUX YMEHHUI
Pa6ota Ne 1 (BBoanas). DJIEKTPUUECKUE U3MEPEHM .

1. OOBsicCHUB Ha3HAYCHHE BCEX KJIEMM U pydek Bempsmutens (tunos B-24, BVIL, BC 4-12 u np.),
aBOMETPOM M3MEPUTh BCE HAIIPSKEHUS, IPAaBUIIBHO BbIOMpPAs Mpeaesbl U3MEPEHUH, IKaJIbl, BUJ TOKa
U Tp.

2. B coOpanHO#l Ha cTosie AJIEeKTPUUYECKON LenH OOBbACHUTh Ha3HAYCHHE BCEX 3JIEMEHTOB, Hayep-
TUTh CXEMY LIENH U YCTPAHUTDH BCE MPUUMHBI, MEIIAIOLINE FOPEHUIO JJAMIIOUKH (B TOM YHCIIE C TIOMO-
b0 OMMETpa HAalTH MECTO OOpbIBa LIEIH).

3. OOBACHUB TOPSAOK HM3MEPEHHH C IMOMOIIBIO IIKOJBHOTO JIEMOHCTPALIMOHHOTO BOJBTMETPA,
Ha3HA4YEHUE BCEX KJIEMM U J00aBOYHBIX CONPOTUBICHUN, U3MEPUTh MM HAIpPSOKEHHE B CETH M Ha
KJieMMax Beiipsamurens BYIL.

4. OOBsACHUB MOPAJOK HU3MEPEHUH C MOMOUIbIO LIKOJBHOI'O JIEMOHCTPALIMOHHOTO aMIepMeTpa,
Ha3HAYEHHUE BCEX €0 KJIEMM U IIYHTOB, U3MEPUTh TOK YE€pe3 peocTar, MOJACOCAMHEHHbIN K BbIIPIMHU-
Tento Thna B-24.

5. 3MepuB HampsiKeHHE Ha peocTare, MOACOSAMHEHHOM K BhIIpAMUTEN0 B-24, HaliT TOk uepe3
HEro U pacCuuTaTh MOTrPELIHOCTh U3MEPEHHUS.

IepBrblil LUK — padoThl ¢ HOMepaMu 2-6.

Pabora Ne 2. USMEPEHI S C [TOMOLLBIO SJIEKTPOHHOI'O U LIU®POBOI'O OCHMJIJIO-
I'PADOB.
1. Ucnonb3ys 3BykoBoil reneparop u B-24 (unm PHII) xak nCTOYHUKK NEPEMEHHOTO TOKa, MOJY-
YUTh Ha 9KpaHe ocuuiuiorpada ¢uryps! JInccaxy JUist HECKOJIBKUX OTHOIIEHUH 4acToT.

2. IlomaB ot 3ByKOBOTO reHeparopa 3 curnana pazHou yactotsl (50, 200 u 500 I'm) u ammauTy sl
(BeIxoan! 5, 600 u 2000 Om), moTyYnTh Ha SKpaHe ocuusuiorpada ycroiiunoe n3o0paxeHue nepuosia
CHUHYCOH/IbI C IPUMEPHO PAaBHOW aMIUIATYAOM.

3. C nomorusto 1udpoBoro ocuuwuiorpada M3MEpUTh JaHHbIE HANpPSHKEHUS HAa BBIXOZE 3BYKOBOTO
reHeparopa.

[Tpumeuanue: oT reHepaTopa mojaBaTh Ha U(PoOBO ocuuorpad HanpsxkeHue He cebiiie 10 B (1)
u yacrtotoi He cBbiie 500 I'm.

Pa6ora Ne 3. U3YVUYEHUE DJIEKTPUYECKOT O TTOJIA.

1. CobpaB ycTaHOBKY JUIsl UCCIIEIOBaHMS SJEKTPUUYECKUX MOJIEeH, ¢ MOMOUIbIO BUJIKM HAWTH Hampas-
JIEHUE CUJIOBBIX JIMHUM MOJIA IBYX IIJIACTHH U MOKAa3aTh, YTO 3TO MOJ€ OJIM3KO K OJHOPOJTHOMY; Haias
€ro HamnpsKEHHOCTh C MOMOIIBIO BHJIKM M TEOPETUYECKH (IO PACCTOSHUIO MEXIY IJIACTUHAMH M
HaANPSDKEHUIO0 MEXAY HUMH ), CPaBHUTD PE3YJIbTaThI.

ITpumeuanue: ot '3 noxaBate Ha miacTuHbI HanpsbkeHue He cBbie 30 B gacroroii 500 I'm.

2. JlaHO »IeKTpUYEcKoe Tojie C TOTEHIMAIOM, YKa3aHHBIM IpernojaBareseM (Hampumep,
(p=5X2+3y+5). 3apsn +1 uKn nmomemén B Touky A(1,2) sroro mons. HaiiTu sHepruto 3apsaa u aei-
CTBYIOILLYIO Ha HETO B TOUKE A CHITy, a Takke paboTy nepemeneHus B Touky B(3,4).

3. Jns mpeuioKEeHHOM IMPEnoJaBaTesIeM CHCTEMBI 3apsiioB HAaWTH HAINpPSHKEHHOCTh U MOTEHLMAI
AJEKTPUYECKOTO TOJISI B 3a/IaHHOM TOUKE.



Pa6ora Ne 4a. UBSMEPEHUE COITPOTUBJIEHUA METAJUJIMYECKUX TTPOBOJAHMKOB 1
3ABUCHUMOCTH EI'O OT TEMIIEPATYPbI METOJIOM MOCTHUKOBOI CXEMbI YUTCTO-
HA (paGotbi 4a u 40 BBIIOTHSIOTCS HA OJHOM 3aHSTHH)

1. OmmeTpoM (rpubopom tuia MMB) u3aMepuTh COMPOTURIICHHS ABYX KaTyIIEK, a 3aTeM, COSIHHSIS
UX MMapaJJIENIbHO U M1OCJIEI0BATENbHO, CPABHUTH I1OYYEHHBIE B OIBITAX JAHHBIE C PACUETHBIMHU.

2. Ilo u3BECTHBIM YYBCTBUTEIHHOCTU M COMPOTHUBIIEHUIO IIKOJIBHOIO JEMOHCTPAIMOHHOIO TalibBa-
HOMETpa HAWTU CONMPOTHUBJICHUE LIYHTA, KOTOPHIN HAJIO BKIIOYUTH C TAJIbBAHOMETPOM JIsl U3MEPEHUS
ToKa 10 3 A. PesynbTaTt cpaBHUTH (mpubopoM MMB) ¢ conpoTHBICHHEM aHAIOTUYHOTO IITYHTa, UME-
IOLLETrOCs IIPU TaJIbBAHOMETPE.

3. ITo 4yBCTBUTEIHHOCTH U COMPOTUBICHUIO MIKOJIBHOTO TaJbBAHOMETPA HAWTH BEITUUUHY J00aBOY-
HOTO COTIPOTHUBJICHUS, HEOOXOIMMOTO JIJIsl U3MEPEHHSI TIOCTOSIHHOTO HampspkeHus 70 15 B. Pesymbrat
cpaBHUTH (mpubopom MMB) ¢ 106aBOYHBIM COPOTUBIICHUEM IIPU FAIbBAHOMETPE.

Pa6ora Ne 46. UBSYUYEHUE DODEKTA 3EEBEKA B METAJUJIAX U TPAJJYUPOBKA TEPMO-
[TAPBIL.

1. OtrpagyupoBath TepMoInapy, onpeneaus e€ kodddurment TepmoIJIC.

2. OnpesenuB HaIpaBJIEHUE TOKA B IIENM TEPMOIIAaphl, HANTH, B KAKOM METaJlIe KOHLIEHTpaLUsl 3JIeK-
TpoHOB OoJbie. Kakol cnail Harpeercs 3a cuet sddexra [lenbThe mpu yKazaHHOM mpernojaBaTeieM
noJsisspHocTH BHenHen D/(C?

Pabora Ne 5a. U3YUEHUE 3ABUCHUMOCTHU COITPOTUBJIEHUA TTOJIVITPOBO/JHHUKOB OT
TEMIIEPATYPHI U OTTPEJIEJIEHUE IITUPYHBI 3ATIPELLIEHHOM 30HBI
(paboThl 5a 1 56 BBHIMOTHSAIOTCS HA OJJHOM 3aHATHH )
1. CHSIB 3aBUCUMOCTb CONPOTHUBIICHHS MOIYNPOBOJHUKA OT TEMIEPATyphbl, HANTH IIHUPUHY €ro 3a-
IIPEIICHHON 30HBI.

PaGota Ne 56. ICCJIEJJOBAHUE CBOMCTB ITOJIYIIPOBOJHUKOBOI'O JIUOJIA.
[TOJIVYEHUE OCLHUJUIOTPAMM IIOABOJAMMOI'O UM  BBIIPAMIIEHHOI'O
HATIPSDKEHUI.

1. CobpaB cxemy OJIHO- U ABYXIIOJIYIIEPHUOJHOIO BBIIPSMUTENEH, MOTYYUTh OCLMIUIOTPAMMBI M10OJ-
BOJAMMOTI'O U BBINPSAMIIEHHOT'O HAIIPSKEHUH.

2. C nomoursto mudpoBoro ocuusuiorpada MOIyYUTh OCHIIIJIOIpPAMMY HAINpPsDKEHHS Ha BBIXOJIE
MIPEIJIOKEHHOTO MPENOIaBaTeNIEM BBIIPSIMUTENS U ONPEAETUTD, SIBISETCS JU BBIIPSIMUTENb OJHOIIO-
JIyNIEPUOIHBIM.

[Ipumeuanue: 1 poBoil ocuutorpad usmepser Hanpsbkenus 10 10 B!

Pa6ora Ne 6a. OIIPEAEJIEHUME BEJIMUWMHBI 3JIEMEHTAPHOI'O 3APAJJA METOJOM
DJIEKTPOJIM3A (paboTsl 6a 1 66 BHIIOTHSAIOTCS HA OJJTHOM 3aHSITHH )

1. IlpucoeaunuB k O6atapee akKyMyJIsTOPOB pPeOCTaT, U3MEPUTHh TOK B LIENU U HAWTH, peHeOperas
COIIPOTHUBIIEHUEM AMIIEPMETPA M NPOBOJOB, KAKOBBI BHYTpeHHee comnpotusieHne u J/]C kaxnoro
aJIeMeHTa Oarapeu.

Pa6ora Ne 66. UI3YUEHUE I'A30BOI'O PA3PAJIA.
1. CoOpaB cxeMy pellakCallMOHHOTO TeHepaTopa, /Ui 2-X 3HAYCHUH ero 4yacTOThHI MOIYYUTh YCTOM-
YMBOE MU300pa)KeHNE CUTHAJIa Ha DKPaHe.

Bropoii nuka — paéorsl ¢ Homepamu 7-13.
Pabora Ne 7. UBSMEPEHUE MATHUTHOI'O ITOJISI MATHUTHBIMU JATYUKAMU
1. MarHuTHBIM 30HJOM HAWTH BEIMYMHY U HANpaBiICHHE MAarHUTHOTO MO 3eMIId B JJaOopaTopuH,
OTTpaZyupoBaB 30H/ 110 IIOJIIO B LIEHTPE KPYrOBOI'O TOKA.
2. OTKJIOHSIS 3IEKTPOHHBIA MYYOK ocIuIorpada, onpeaennTh NOJSIPHOCTh MOIOCOB MOCTOSHHOTO
Mar"mra.



3. B nmpeaniokeHHBIX MpenojaBaTeieM ciiydasx 1Moka3aTh MyTh pacdéTa MAarHUTHOTO IOJSI CUCTEMBI
TOKOB.

4. B npeyio)KEeHHBIX MPEenoaaBaTesieM CiaydasX HAaWTH BEIMYMHY M HAMpaBlIeHUE CUJI AMIiepa WiH
Jlopenua.

Pabora Ne 8 MCCJIEJJOBAHUE MATHUTHOI'O IIOJIA COJIEHOUJA
1. DKcrepruMEeHTAFHO MOKa3aTh OATUCTUYECKHMM METOJIOM, YTO T0JI€ B IIEHTPE COJICHOUAA OJIM3KO
K 0THOpOHOMY. OOBSACHUTH CYTh METOJIA.
2. IloBTOpUTH OCHOBHBIE ONBITHI Papajes.
3. K npoBogsimemy Komblly npubnuxkaercs (yaajusercs) Mooc NoCTOSHHOro Marauta. [lo npasuiny
Jlenna HaliTu HanpaBieHUE UHIYKIMOHHOIO TOKA; HAWTH TaKXe HallpaBJIeHUE CUIIbl AMIiepa.
4. C momopto npaswia JIeHia o0bICHUTh CKUH-2(P(DEKT.

Pa6ora Ne 9. UBMEPEHUE UHAYKTUBHOCTU U EMKOCTHU
N ITPOBEPKA 3AKOHA OMA JIJI ITIEPEMEHHOI'O TOKA
1. mes uctounuk nepemMeHHoro toka (tuna B-24 wimm PHII) u aBomeTp, HAWTH MHIYKTUBHOCTH
KaTyILIKU UM EMKOCTb KOHIECHCATOPA.
2. C moMoIIbi0 3BYKOBOTO T€HEpaTopa U aBOMETpa MPOJEMOHCTPUPOBATH 3aBUCUMOCTh MHAYKTHB-
HOTO U EMKOCTHOT'O COIIPOTUBIIEHUH OT 4acTOThl TOKa. [loka3aTh, 4TO POCT 4KCiIa BUTKOB KaTYIIKU U
BBeJleHUE B HE€ (DEPPOMArHUTHOTO CepJICYHHUKA YBEIMYUBAIOT UHYKTUBHOCTb.

PaGora Ne 10. ICCJIIEJJOBAHUE 3ATYXAIOUIMX KOJIEBAHUM B ITOCJIEJIOBATEJIb-
HOM KOHTYPE
1. ITo 3amanHOMY TpenoaBaTesieM YPaBHEHUIO FTApMOHHYECKOT0 KOIeOaHus MOCTPOUTh ero rpaduk;
peruTh o0paTHYIO 3a1a4y.
2. C nomompio nudpoBoro ocuusuiorpada MmolyduTh OCHMIUIONPAMMY 3aTyXaloMuX KoyieOaHHid B
KOJIeOaTeIbHOM KOHTYPE.

Pa6ora Ne 11. UCCJIEJOBAHUE PE3OHAHCA B ITOCJIEAOBATEJIbBHOM KOHTYPE
1. CoenrHUB MOCIIEI0BATENBHO IPEAIOKEHHBIE MTPENOAaBaTENEM KOHIEHCATOP U3BECTHON EMKOCTH,
JIAMIIOYKY M KaTYIIKY, MOJKIIOUUTh UX K 3BYKOBOMY T€HEpAToOpy, JOOUTHCS pEe30HAHCA M HAWTH WH-
JTYKTUBHOCTB KATYIIKU.
[Tpumeuanue: mist karymku "3600" u KoHIEHCaTOpa EMKOCTBIO TIOPSIKA €IUHUI] MUKpodapas pe3o-
HaHcHag yactota MeHbIIe 200 I'm.

Pa6ota Ne 12a. CHATHUE IIETJIM TUCTEPE3UCA ®EPPOMAT'HETUKA
(pabotsl 12a 1 120 BBITIOJIHSIOTCS HA OJTHOM 3aHSITHH)
1. CobpaB 3KCIEpUMEHTAIBHYIO YCTaHOBKY, MOJIYYUTh Ha KpaHe ocLuiuIorpada MeTiro rucTepesu-
ca. OOBSICHUTH pabOTy YCTAHOBKH.
Pa6ora Ne 126. U3YUEHUE BJIEKTPOMATI'HUTHBIX BOJIH
1. [ToBTOpUTH HEKOTOPBIE OMBITHI 'epIia: a) MPOJEMOHCTPUPOBATH SIBJIEHHE pE30HAHCA B IPUEMHOM
KOHTYpE, U3MEHsIsI EMKOCTh €ro KOHJIEHcAaTopa; 0) OpUeHTHUPYS U MepeMelasl AUIMoiIb OTHOCUTENBHO
U3JIyYalolIero, MoKa3aTh 3aBUCUMOCTD OJIy4aeMOM dHEpPruu OT OpUEHTAIMK TUIOJEH U pacCTOSHUS
710 U3JIydaTelisi; OObsICHUTh BIMSHUE OPUEHTALMU HAa OCHOBE JMarpaMMbl HalpaBJICHHOCTH U3JIyde-
HUS TUTIOJISL.
Kpurepun onenkmu:
- OLIEHKA «OTJIMYHO» BBICTABJISETCS CTYAEHTY, €CJIU CTY/ICHT MOJHOCTHIO BIa/I€€T BaKHEHIIMMHU PU-
3UYECKHUMHU MOHATUSAMH, BBIJICIICHHBIMU JUTSI 3ay4MBaHUs, U yMEHHE MTOKa3aHo 0e3 3aMeYaHui.
- OLIEHKA «XOpOII0» BBICTABIIAETCS CTYJIEHTY, €CJIM CTYJIEHT CBOOOJIHO BJIaJICeT BaKHEHIIMMHU (PU3H-
YECKUMU MOHATHSIMM, BBIICTICHHBIMH JUIS 3ay4MBaHUs, HO YMEHHUE ITOKA3aHO C 3aMEUaHUSIMH.



- OLCHKA «YHOBJICTBOPUTCIIBHO» BBLICTABJIIACTCA CTYACHTY, CCJIIM CTYACHT YaCTHYHO BJIAACCT BaXK-
HEHIITUMU (bHSH‘IeCKI/IMI/I IMOHATHUAMU, BBIACICHHBIMU [JIA 3ayUWBaHUA, 1 YMCHHEC IIOKA3aHO C 3aMc4a-
HUAMU.

- O€HKa «HCYIOBJIICTBOPUTECIIbHO)» BBICTABIIACTCA CTYACHTY, €CJIM CTYACHT HC BJIAACCT BaKHEHIITMU
(1)I/I3I/I‘IGCKI/IMI/I IIOHATUAMU, BBIACICHHBIMU JIS 3ayUUBaHUA, 1 YMCHUC HC ITOKA3aHO.



