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1. Heab 1 3212491 M3y4eHUs JUCHUTLTHHBI

1.1. Hdeapb u 32024 M3yYeHUs] TUCHUTLTHHBI

Lenv oucyunaunvl — GopMUpPOBAHUE CTIOCOOHOCTH OCBAMBATh M HCIOJIB30BaTh TEOPETUUECKUE
3HAHUS W MPAKTHYECKHE YMEHHUS W HABBIKM IO 3JICKTPOAMHAMHKE MPH PEIICHUU TPOQECcCH O-
HaJIbHBIX 33/a4.

3adauu oucyuniunol:

1) chopMHupOBaTH y CTYACHTOB HaBBIKM IIOKMCKA, aHaIM3a M CHCTEMaTH3allud WHQOpMAIUU IO
ANIEKTPOJMHAMUKE C MCIIOB30BAHNEM HAyYHOW M y4eOHOW JHTEepaTyphbl, HHPOPMAITMOHHBIX
0a3 JaHHBIX;

2) chopMupoBaTh 0A30BBIM MOHITUHHBIN anmapart, HEOOXOAUMBIH JIJIsl TOHUMAHUS U JaJIbHE i-
IIETO U3y4EHHUs O0IIeH, HIKCIIEPUMEHTAIbHON U TeOpeTUYeCcKor (pr3mKu;

3) U3ydnTh OCHOBHBIC (DM3MUECKUE SIBIICHUS U TCOPHH DJIEKTPOAUNHAMUKHI , HAYIHTHCS OOBACHSTH
3JIEKTPOMArHUTHBIE SIBJICHUS;

4) MO3HAKOMHUTH C (DyHJAMEHTAILHBIMUA SKCIICPUMEHTAMH, YCTAHABIMBAIOIIMMH 3aKOHOMEPH O-
CTH 3JIEKTPOMAarHUTHBIX SIBJIEHU

5) obecneunTh YCBOCHHUE OCHOBHBIX 3aKOHOB AJICKTPOIMHAMHUKA M UCTOPUU UX OTKPBITHUS,

6) chopMUpOBaTH OCHOBBI METO/Ia HAYYHOTO TTO3HAHMS,

7) pa3BUTh HaBBIKK PabOTHI ¢ y4COHBIM 000PYIOBAHUEM IS JTAOOPATOPHOTO M IEMOHCTPAI[HO H-
HOTO Y4eOHOTO IKCIIEPUMEHTA O JIEKTPOIUNHAMUKE;

8) obecreunTh OBJIAJICHHE METOJAMH PEIICHUS THITOBBIX KOJIMYCCTBEHHBIX 3a/1a4, CBS3AHHBIX C
AJIEKTPOJAMHAMUKOM

9) MOATOTOBHUTH CTYJACHTOB K MIPUMEHCHHUIO CIICIUATIbHBIX 3HAHUN U YMEHUW O 3JICKTPOMHA-
MHKE B IIeJaroTH4YeCKOM JICSITSIBHOCTH .

1.2. Hepeqeﬂb IJIAHUPYEMBIX pe3yJabTaTOB oﬁyqe}mﬂ no AUMCHUIIJIMHE, COOTHECCHHbIX
C YCTAHOBJICHHBIMHA HHIUKATOPAMHA A0CTHKECHUA KOMIIe Te HIM i

Kox xommereHniuu

[K-1

DopMynHpoOBKa CnocobeH ocBaMBaTh M HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS U MPAK-

KOMIIETEHIIUU TUYECKHE YMEHHS M HaBBIKM B IPEIMETHOH 00JacTU NpU pELICHUH
npodeccuOHaTbHBIX 3a7a4

Wuukatop NIIK-1.1. 3Haer CTpyKTypy, COCTaB U AWJAKTUYECKUE €IUHULIBI MPE-

JIOCTHIKECHUS METHOM 00Js1acTH (Mpeno aBaeMoro npeamMera).

KOMIIETEHIIUU NIIK-1.2. YMeeT ocyuiecTBIATh OTOOpP y4eOHOIo COAepKaHus AJs ero

peanu3aliy B pazIMuHbIX opMax OOydeHHsSI B COOTBETCTBHU C Tpebo-
Banusimu ®I'OC OO.

HIIK-1.3. JlemoHCTpUpYyeT yMeHHE pa3padaThiBaTh pa3iuyHbIe (OpPMBI
y4eOHBIX 3aHATHH, MIPUMEHSATh METOJIbl, IPUEMBbI U TEXHOJOTUU 00y4e-
HUS, B TOM YU CIlIe HH(POPMAIIOHHBIE.

Kox xomnerentinn | I1K-3

DopmynupoBKa Crnocoben (GopMHUpoOBaTh Pa3BUBAIOIIYI0 0OpPAa30BATENBHYIO Cpeay s

KOMITETEHIIUH JOCTU>KEHU S TMYHOCTHBIX, MIPEAMETHBIX U METANPEAMETHBIX PE3YIbTa-
TOB 00Y4EHUs CPEJICTBAMH TIPEMOAABAEMBIX YU€OHBIX MPEIMETOB

Wu nuxatop HIIK-3.1. Brnageer cmocobamMu WHTETpamuu y4eOHBIX MPEAMETOB s

JIOCTYIKCHU S OpraHU3aly Pa3BUBAIOIICH y4eOHON AESITenbHOCTH (MCCIEI0BATENb-

KOMIIETEHLIUH CKOM, MPOEKTHOM, TPYIIIOBOM U Ip.).

NIIK-3.2. Ucnonp3zyer oOpa3oBaTeiabHBIM MOTEHIIMAT COLMOKYIBTYP-
HOW Cpelbl perMoHa B MpenoilaBaHuu (TIpeaMeTa 1mo npoguiio) B yueo-
HOW ¥ BO BHEYPOUHOU ACATEIBHOCTH.

NIIK-3.3. 3HaeT ncuxonoro-neaaroriueckue ycjaoBusl CO3AaHUS pa3BU-
Baromei o0pa3oBaTeIbHON CPEIbl ISl JOCTHIKEHUS IMYHOCTHBIX U Me-
TampeIMETHBIX PE3YJIbTATOB O0y4YEeHUS




1.3. BocnuraTeJibHasi paboTa

Hanpasiienue

o Tun 3agau
BOCITMTATENbHOM paboThI

®opmbl paboTHI

MaTPUOTUUYECKOE BOCIIUTAHUE | TTEAarOTHYECKUI
COTPOBOXKICHUS
TPYAOBOE BOCIIUTAHUE METOUYECKU

oOcyXJleHHEe BKJIaJa OT€YECTBEHHBIX (U~
3UKOB; BBICTYIIJICHHE HA 3aHATHH

KaueCTBEHHOE O(OPMIICHHE CTYIEHTOM
KOHCIIEKTOB JIEKI[MI, pELlIEHUN 3a1ad,
71a00paTOPHBIX padOT

1.4. MecTo IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnuna «OO0mmas u SKCcrepuMeHTalnbHast Gu3nka. DIEKTpOJMHAMHMKA» OTHOCUTCS K 00s13a-
TEJIFHOW YacTH Y4eOHOTO IUIaHa, IMPEIMETHO-METOAMYECKUH MOAYIh Mo mpoduiro Pusmnka.
K Havanmy u3ydeHHsl MUCHUIIMHBI CTYACHTHI JOJDKHBI BJIAJETh IIKOJBHBIM KypcOM (U3UKU U
MaTeMaTHKU. VICob3yloTCsl pe3yabTaThl OCBOCHUS AUCUMIUIMH «OO0mm@as 1 SKCIiepuMeHTaIbHAs
¢us3mka. Mexanukay, «OO0m@s U dKCriepuMeHTabHas pusnuka. MonekynsipHas ¢usuka. Tepmo-
TMHAMHKa». Pe3ynbTaTbl OCBOCHHUS AUCHUIIINHBI «O0Ias U SKCIiepuMeHTanbHas QpU3uKa. JIek-
TPOAMHAMUKAY HCIIOIB3YIOTCS MPU U3YYEHUH JPYIUX pas3liesioB OOIIeH M 3KCIEepUMEHTAIbHOM
(GU3MKH, TEOpEeTHUECKON (DM3MKH, AWCIUILIAH 10 BBIOOPY, CBS3aHHBIX C DJICKTPOTEXHHUKOH H

3JIEKTPOHU KON, METOJTUKN 00y4eHHUs (U3HKe.

1.5. OcoOeHHOCTH peaM3auMu JUCHUILTHHBI

JucuuninHa peaanusyercs Ha PYCCKOM SI3bIKeE.

2. O0bem AUCIHHUIIIINHBI

N3 aux
Bcero
N AKkanieM. B opme
Bun yaeOHoOM paboThI MO cemecTpam 3a4EeTHBIX .
P Yackl MPAKTHYECKOM
MMOJITOTOBKHU
OOm@s TPYITOEMKOCTh JUCIIHTLIHHBI 5 180
CEMECTP 3
KonTakrHast pabota ¢ mpenoaaBaTeyiem:
AynuTopHbI€ 3aHITHS (BCETO) 72
3aHATHA JIEKIIHOHHOIO THIIA 24
JlabopaTopHbie pabOThI 24
3aHATUS CEMUHAPCKOTO THUTIA -
Ilpaktnyeckue 3aHATUS 24
KCP -
CamocTrodrenbHas paboTa o0ydaronmxcs 72
Buja npomexxyTouHoOM aTTecTalny: JK3aMeH 36
3. Coaepxanue TUCIUIINHBI
3.1. Paznenibl JMCUMIJIMHBI M BH/IBI 3aHATHIH (TeMaTH4YeCKHii NJIaH 3aHATHI)
Pa3yestbl ¥ TEMBI AU CITUTUIAHEL | Beero | Ayn | Jlex | JIa6 | Ip | Cem | KCP| CP
1. Dnexmpocmamuxka
1.1. DaekrpocTaTuyeckoe mose 8 4 2 2 4
1.2. Teopema I'aycca u ee mpume- 8 4 2 2 4
HEHUE
1.3. TloTennman 3smeKkrpocTaTuye- 8 4 2 2 4
CKOT'O MOJIS




1.4. ludnekTpuku B 2JIEKTPOCTATH- 8 4 2 1 4
YECKOM I10JIe

1.5. IIpoBOAHUKY B 3IEKTPOCTATHU- 8 8 2 1 4
YECKOM T10JIe
1.6. Dueprus snekrpuyeckoro noyst | 16 8 2 4 2 8
2. Dnexmpuueckuii mox
2.1. IlocTOSTHHBIN DJIEKTPUUECKU N 16 8 2 4 1 8
TOK
2.2. 3aKOHBI TOCTOSTHHOTO TOKa 24 12 2 8 1 12
2.3. Tok B Bakyyme, rasax H 3JieK- 8 4 2 2 4
TPOJUTAX
2.4. Tox B MeTaJIaX W MOJIYIIPO- 16 8 2 4 8
BOJHUKaX
3. Maenumocmamuxka
3.1. DKkcnepUMeHTalIbHbIE 3aKOHBI 8 4 2 2 4
MarHeTu3ma
3.2. IlocTossHHOE MarHUTHOE TOJIE 16 8 2 4 2 8
4. Dnexmpomaznemusm
4.1. DyekTpoMarHuTHAsT WHTyKIHSI 8 4 2 4
4.2. IlpuMeHeHue 3JeKTpPOMarHuT- 8 4 2 6
HOW MHAYKIIUHU
4.3. DIeKTpOMarHuTHHIE Koyie0a- 12 6 2 6

HHSA U BOJIHBI

DK3aMeH 36
Bcero| 180 12 24 24 24 72

Copep:xxkanue corsiacuo SA/IPY

DIIEKTPOCTATUUYECKOE T10JIE B BaKyyMe. DJIEKTPOCTATUUECKOE M0JI€ B IPOBOJAHMUKAX U JUAJIEKTP U-
kaX. [IOCTOSHHBIN 3JEKTPUYECKUM TOK. DIJIEKTPUUECKUH TOK B pa3Iu4HBIX cpenax. IlocTosHHoe
MarHuTHOE I0JI€ B BaKyyMe. MarHMTHOE I0J€ B MarHeTHKaX. DJIEKTPOMAarHWTHAs WHIyKIUS.
DJiekTpoMarHuTHoe nose. YpasHeHus MakcBemia. KBasucranroHapHble 31€KTPUYECKUE LIETH.
DneKTpOMarHuTHbIE KojeOaHUs U BOJIHBI.

3.2. 3anATHA JEeKIIHOHHOI0 THIIA
CEMECTP 3

Jlexuns 1.

Tema: DJIEKTPOCTATUYECKOE TOJIE.

Kpamxasa annomayus x nexyuu.

1.1. Dnexmpuueckuii 3aps0. IneMeHTapHbIA 3apsa. DyHIaMeHTabHBIC CBOWMCTBA 3apsaa. 3a-
MKHYTasl 3JIEKTpUYECKasi CUCTEMA. 3aKOH COXpaHEHUs 3aps/a.

1.2. Bzaumooeticmeue moueunvlx 3aps0oe. 3akoH Kymona. EqumHUIBI 3apsima. DiIeKTprudecKas
MOCTOsIHHAA. J[MaNeKkTpruuecKkast MPOHUIIAeMOCTh CPEJIbI.

1.3. Hanpswcennocms 2nekmpocmamuyeckoeo nons. Epuaunsl uamepenus. IIpoOGHBIN 3aps.
HanpsbkeHHOCTB 1O0JI1 TOYEYHOTO 3apsiia.

1.4. Cynepnosuyus uanpsidcennocmeu. llpuHuun cynepno3uuuu. DIEKTPUUYECKUN JTUIIOJb.
DJIEKTPUYECKU MOMEHT JuIofs. HanpsokeHHOCTD MO TUOJIS.

OkcnepuMeHT. 1) Diekrpuszamus TpeHueM. 2) DIeKTpu3amus JaBjieHueM. 3) BzaumoneiictBue

OJIHOMMEHHBIX U pa3HOMMEHHBIX 3apsaaoB. 4) ObocHoBaHue 3akoHa Kynona anekrpoctaruue-

CKMM JuHaMoMmeTpoM. 5) [lpuHuun cyneprno3uuumu.



Jlexuus 2.

Tema: Teopema l'aycca u ee IpUMEHEHHUE.

Kpamxasa annomayus x nexyuu.

2.1. Ilomok eéexmopa Hanpscennocmu. JIuHuM HanpspkeHHOCTH. [10TOK BekTOpa yepes mMalyro
momaaky. 11oTok yepes mpou3BOIbHYIO IOBEPXHOCTD.

2.2. Teopema T'aycca. TloBepxXHOCTHAS TUIOTHOCTH 3apsiia. [loyie paBHOMEpHO 3apsbKeHHOH Oec-
KOHEYHOU MIIOCKOCTH.

2.3. Ilone 3apsocennvix cgepvl u wapa. Ilone paBHOMEPHO 3apsHKEHHOM cepruyeckoil moBepx-
Hoctu. [InotHOCTh 3apsina. [lone 060beMHO 3apsHKEHHOTO Iapa.

2.4. I1one 3apsicennoco yununopa. JluneitHas mioTHOCTH 3apsiaa. HanpspkeHHOCTD 1Mot paBHo-
MEPHO 3apsHPKEHHOTO OECKOHEUHOTO IUIIMHpA.

OkcriepuMeHT. 1) 3akoH coxpaHeHHs 3apsiga. 2) HampspkeHHOCTh MOJISi TOYEYHOTro 3apsjia U

ctepsl. 3) [loste paBHOMEpHO 3apspKeHHON TTOCKOCTH. 4) [loe BHYTpH M BHE 3apsDKEHHOM TIpo-

Bozsiel cdepsrl. 5) Knerka ®apanes.

Jlexuus 3.

Tema: TloTeHIIMA AIEKTPOCTATUYECKOTO TOJIS.

Kpamkas annomayus k nexyuu.

3.1. Paboma nepemewjenus 3apsoa 6 snekmpocmamudeckom noje. Lupkynsius Bekropa
HaIpsHKEHHOCTH AJIEKTPOCTATHYECKOTO MoJisl. Teopema o HUPKYISLHH.

3.2. I[lomenyuan nons moveurnozo sapsoa. IlorenunanpHas sHeprus 3apsna. [loteHnuan Touku
noJia. Enuauner usmepenus. [loreHumnan nosis To4edHoro 3apsijaa.

3.3. Pasnocmv nomenyuanos. Pabora mepeMemieHus 3apsjaa B 1moje. Pa3HOCTh MOTEHIIMAIOB.
I'paguent norenuuana. Cesi3b C HAPSHKEHHOCTBIO.

3.4. DxeunomenyuanvbHvle NOBEPXHOCMU U CUI08ble AuHuY. TIPUHINT CYyeprno3UIIUH IS TOTeH-
nuana. M300paxeHus dJeKTpOCTaTUYECKUX TTOJIEH.

3.5. Pasnocmuv nomenyuanog 6 noie 3apsaxicenHoul niockocmu u cghepul. Ilone paBHOMEpHO 3apsi-
KEHHOH OeckoHeuHOH miockocTu. [losie paBHOMEPHO 3apsHKeHHOH chepruecKoil TOBEPXHOCTH.

3.6. Pasnocms nomenyuanos 8 noie 3apsaxceHuvix wiapa u yuiuropa. 1lone o0beMHO 3apsiKeH-
Horo mapa. [loyne paBHOMEpPHO 3apsHKEHHOTO LIUIIUHIPA.

OxkcnepuMeHT. 1) YCTpolcTBO M MPHHIUIT ACHCTBHS 3JeKTpoMeTpa. 2) ['paaynpoBka 31eKTpo-

MeTpa Mo HampspkeHuto u 3apsany. 3) [lnamennsiii 3ou1. 4) [ToreHnman 1 HaMPSLKEHHOCTH OIS

3apspkeHHOU cepsl. 5) DnekrporHsiil Betep. 6) Koneco @panknnna.

Jlexuus 4.

Tema: JINdNEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.

Kpamxasa annomayus x nexyuu.

4.1. Tunvr ousnexmpuxos. HemomnspHble, MOJIApHBIE, HOHHBIC TUAICKTpUKH. [lomspusanus nu-
AIEKTPUKOB. Bupl momspusanuu: sNeKkTpoHHas (aedopmaliioHHas), OpUEeHTAUOHHAS (IU-
MOJIbHAsT), HIOHHASL.

4.2. quanexmpux 6 snexkmpuueckom nose. Ilonspu3oBaHHOCTb. [lHdeKTprdeckast BOCIPUUMYH-
BOCTb. CBOOOIHBIE U CBSI3aHHBIE 3aps/ibl. JAM3IeKTprUecKas IPOHUIIAEMOCTb.

4.3. Dnexmpuueckoe cmewenue. Jluauu snexrpuueckoro cMmemeHus. Teopema ["aycca ans snek-
TPOCTATUYECKOTO CMEIICHHS B AMDJIEKTPUKE. YCIOBUS Ha TpaHHIE pa3jesa ABYX JAUdJIEK-
TPUYECKUX CPE/l.

OkcnepumenT. 1) [Monspusanus nusnexrpukos. 2) [Ibezoanexrpuueckuii dddekr. 3) CpsizaHHbIC

1 CBOOOIHBIC 3aPSIbI.

Jlexnus 5.

Tema: TIpOBOHUKHU B 3JIEKTPOCTATUUECKOM ITOJIE.

Kpamxas annomayus k nexyuu.

5.1. Hanpsoicennocms nona 6 npoeoonuke. IKBUIOTEHIIMAIBHOCTb TOBEPXHOCTU MPOBOTHUKA.
CBs13b MEXY IIOTHOCTBIO 3apsiia U HAIPSDKEHHOCTBIO MOJISE BOJIM3H MTPOBOJHUKA.



5.2. Onexmpocmamuueckas undykyus. PU3NUECKass CYIMHOCTb. DJIEKTPU3ALUs Yepe3 BIUSHHE.
Dnexrpodop u 3eKTpodopHas MalMHA.

5.3. Onexkmpuueckaa emkocms. Enunuisl usmepenus. EMxocts yenunenHoro mapa. Kongenca-
Top. EMKOCTB TI10CKOTO KOHZIEHCATOpa.

5.4. bamapeu kondencamopos. IlapannensHoe U MOCIIEA0BaTEIbHOE COCTMHEHUsI KOH/JIeH caTo-
poB. Tpancdopmarop Mapkca.

OkcnepuMeHT. 1) DiekrpocTaTnueckas HHAYKIUA. 2) Diekrpodop. 3) DnekrpodopHas MalmHa.

Jlexuus 6.

Tema: DHeprus d3NEKTPUUECKOTO MOJIS.

Kpamrasa annomayus x nexyuu.

6.1. Duepeus cucmemul 3aps008. DHEPTHsl IBYX HEMOABM)KHBIX TOUYCUHBIX 3aPsII0B, HECKOJIBKIX
3apsI0B, YEAMHEHHOTO 3apsSHKEHHOTO TPOBOIHUKA.

6.2. Dnepeus konoencamopa. 3apsHKEHHBIM KOHACHCATOP. DHEPIHS JEKTPOCTATHYECKOTO TTOJISL.
OObeMHas IIIOTHOCTh SHEPTUU.

6.3. [lonoepomomopnasn cuna. Cuna B3aUMHOTO TPUTSDKEHUS IUIACTHH KOHJEHcartopa. CBsi3b
SHEPTUU U CHUJIBIL.

OxkcnepuMeHT. 1) DIeKTpoeMKOCTh TIIOCKOT0 KoHaeHcaTopa. 2) CoelMHEeHNE KOH/ICHCATOPOB B

Oarapeu. 3) Jlefinenckas 6anka. 4) DHeprust 3apsHKEHHOTO KOHJIEHCATOPA.

5) Tpauchopmarop Mapkca.

Jlexuns 7.

Tema: T1oCTOSITHHBIN NEKTPUYECKUN TOK.

Kpamxasa aunomayus k nexyuu.

1.1. Onexmpuueckuii mox. YCIOBHUs CYIIECTBOBaHHSI TOKa. [lpumep 3JIEeKTpUUYECKOTO TOKa B
AJIEKTPOCTATHKE.

7.2. Cuna moka u nromuocms moxa. Enuannel usmepenus. [loctosuusiii Tok. CKOpOCTh IBU-
JKEHUs HocuTele 3apsana. [InotHocts Toka. TOk B IPOBOJIHUKAX.

7.3. Dnekmpoosuxcywas cuna. Cropornnue cuibl. [Ipuposa u mose cropoHHuX cril. Hanpsbkenue.

DkcrepuMeHT. 1) DiekrpocTaTiyueckas MOJIeNb HCTOYHHKA ToKa. 2) [lageHne moTeHnmna€a BIoib

MPOBOJIHUKA C TOKOM. 3) PaboTa CTOPOHHUX CUJI M SJIEKTPOJABUKYIIAS CHUJIA.

Jlexuns 8.

Tema: 3aKOHBI MTOCTOSTHHOTO TOKA.

Kpamrkas annomayus x aexyuu.

8.1. 3axon Oma. BeiBox 3akona Owma. [IpoBoaumocts u conmpotuBiieHue. 3akoH Oma B nude-
peHuansHO opme. 3akoH Oma ISl OAHOPOJHOTO y4acTKa IENH, AJIsi HEOTHOPOIHOTO
y4JacTKa, JJIs 3aMKHYTOM LIENH.

8.2. Paboma u mownocms moka. 3axon Jxoyns-Jlenna. MuterpanbHas u auddepeHuanbHas

(hopMBI.

8.3. Pacuem anekmpuyeckux yenetl. Y3Ibl M1 KOHTYPHI pa3BeTBiIeHHOU 1enu. [IpaBuna Kupxro-
(da. ATOpUTM pacueTa IMEKTPUUECKUX LIETIeH.

OkcnepuMeHT. 1) DKcnepuMeHTalbHOe 00OCHOBaHHe 3akoHa Oma. 2) BonbTMmeTp Kak rajibBa-

HOMETp C [00aBOYHBIM CONPOTHBJICHHEM. 3) AMIIEpMETp KaK TajJbBaHOMETpP C IIyHTOM.

4) Dnexrpuueckue 1en. 5) TernaoBoe AelCTBUE IIEKTPHUECKOTO TOKA.

Jlexuus 9.

Tema: Tok B BakyyMme, ra3zax M 3JICKTPOJIUTAX.

Kpamxasa annomayus x nexyuu.

9.1. Onekmpuueckuii mox 6 gakyyme. SIBIeHUE TEPMOIIIEKTPOHHON SMHCCHU. BombramrepHas
XapaKTepUCTHKa BaKyyMHOIO JMOJA. OJEKTPOBAKYYMHBIM TpPHOI. OJIEKTPOHHO-JIydeBast

TpyOKa.



9.2. Onexmpuueckuii mok 6 eazax. DICKTPUUYECKUN pa3ps B razax. Monuzamus raza. CamocTos-
TEJNBHBIA U HECAMOCTOSITETBHBIN pa3psAbl B razax. YaapHas MOHH3aIus ra3a. PekomOuna-
nusg noHosB. Ilnasma.

9.3. Onexmpuueckuii mox 6 anekmpoaumax. Jucconuanus u peKOMOMHAIMS. 3aBHCUMOCTh CO-
MPOTUBJICHUS 3JIEKTPOIUTA OT TeMIleparypsl. SABneHue snekrponusa. 3akoH Dapanes. Teo-
peTuueckuii BRIBOJ 3akoHa Dapanes. 3apsasl HOHOB.

OxkcnepuMeHT. 1) Dnekrpuueckuii Tok B Bakyyme. 2) IIpoBoaumocTs ra3oB. 3) Paspsiasl B razax

(KOpOHHBIH, TNEIOUMA, UCKPOBOIt). 4) [I[pOBOIUMOCTD 3IIEKTPONIUTA.

Jlexuus 10.

Tema: Tok B MeTaiax U MOJYIPOBOJHUKAX.

Kpamxasa annomayus x nexyuu.

10.1. Dnexmpuueckuti mox ¢ memannax. OTCyTCTBUE MepeHoca BemecTBa. Hocutenu 3apsiia B
MeTalllax. 3aBUCHUMOCTh CONPOTHUBJICHUSI METalljla OT TeMIeparyphl. SIBIeHre CBepXIpo-
BOJMIMOCTH.

10.2. Onexmpuueckuti mox 6 noaynpogoonuxax. IlomynpoBogHuku. CoOCTBEHHAs MTPOBOIH-
MOCTb. 3aBUCHUMOCTh COITPOTUBIICHHS OT TeMIIepaTyphl U ocBeleHHOCTH. [IpumecHast mpo-
BOJMMOCTh. KOHTaKTHAst pa3HOCTh MOTEHIIUAIOB. DJIEKTPOHHO-IBIPOYHBIN ITEPEXO/I.

OkcnepuMeHT. 1) 3aBHCHMOCTD COMPOTHBIICHHS METAJUTMYECKOTO TIPOBOJIHUKA OT TEMITIEPATYPHI.

2) 3aBHCHMOCTH COITPOTHBIICHUS MOJYITPOBOTHUKA OT TEMIICPATYPHI.

Jlexmus 11.

Tema: DKcCTIepIMEHTAIBHBIE 3aKOHBI MATHETHU3MA.

Kpamxasa annomayus x nexyuu.

11.1. @eppo-, oua- u napamacHemuxu. Marautaoe nosne. ICTouHUKM MarHUTHOTO ToJist. Pamka
¢ TokoM. HampaBienue marauTHOrO noiist. I’ mnoresa Amepa.

11.2. Unoykyus maenumnozo nons. MarHuTHEIM MOMEHT PaMKH ¢ TOKOM. BekTop MarHuTHOM MH-
nykuuu. Equauusl uaMepenus. JIMHuM MarHuTHOM MHAYKIUH. [IpuHIMI Cyneprno3unmnu.

11.3. 3axon buo-Casapa-Jlannaca. MaroHuTHOE MoJie MPSIMOTO TOKAa. MarHUTHOE TOJIe B IIEHTPE
KpYroBOTO TOKA.

17.4. 3axon Amnepa. BzaumopeiicTBre mapaieNbHbIX TOKOB. MarHUTHOE TOJI€ MapaieTbHbIX
MPOBOJITHUKOB C TOKaMHU.

11.5. EOunuybl usmepenus macHumHulx eeauyun. MarHuTHas noctosHHas. MHIyKus u Hanps-
KEHHOCTh MarHUTHOTO 107, CHila ToKa.

OxkcnepuMenT. 1) Busyanuzaius MarautHoro mojs. 2) Jua-, mapa- u dgeppomarueruku. 3) Tou-

ka Kiopu. 4) Dddexr bapkrayzena.

Jlexusa 12.

Tema: T1oCTOSHHOE MAarHUTHOE I10JIE.

Kpamxasa annomayus x nexyuu.

12.1. 3apso 6 macnumuom none. Cuna Jlopenna. Hanpasnenue. Padota cumnsl Jlopenua. ®opmy-
na Jlopenna. /IBukeHue 3apsHKeHHBIX 4acTHI] B MarHUTHOM moje. Dddexr Xomna. [Ipak-
TUYECKOE NTPUMEHEHHE.

12.2. upxynayus éekmopa MacHUmMHOU UHOYKyuu. 3aKOH TIOJIHOTO TOKA IS MATHUTHOTO TTOJIS B
BakyyMme. Bbruncrnenve WHIyKIIMU MarHUTHOTO TOJISL TPSIMOTO TOKA.

12.3. Maecnummnoe none xamyuiex. V300pakeHus MarHUTHBIX moyiedl. VHAyKIMsST MarHUTHOTO
M0JISL COJIEHOUAA U TOPOUA.

12.4. Ilomok eexmopa macnumHou unoykyuy. Enuanibl u3mMepeHus. MarHuTHBIM TOTOK CKBO3b
3aMKHYTYIKO ITOBEPXHOCTb. Teopema ['aycca [uist MATHUTHOTO TOJISL.

12.5. Paboma macnumnoeo nozs. Paborta mo mepeMerieHruio MPOBOHUKA U KOHTYpa ¢ TOKOM B
MarHuTHOM I10JI€E.

OxkcnepumMenT. 1) B3aumoseiictBue aByx TokoB. 2) Dddexr Xomra. 3) Bpamenue siekrposinra

B MarHMUTHOM I10JI€.



3.3. 3aHATHSA CeMHHAPCKOI0 THUIIA

Y4eOHbBIM IJIAHOM HE MPEAYCMOTPEHbI

3.4. llpakTH4eckne 3aHATUS
CEMECTP 3

IIpakrnueckoe 3ansrue 1.
Tema: DIEKTPOCTATUYECKOE T10JIE
Ilepeuens 3a0anuii: pelieHne (pU3NUECKUX 3a7ad IO TEME.

1.

3.

JBa mapuka onmrHakoBoil mMaccel 0,1 T MOJABENIEHBI B OJHON TOYKE Ha HUTSX JIUHOU 20 cM
Kaxaas. [loaydnB oMHAKOBBIN 3apsijl, MIAPUKHA PA3OLUIMCh TAK, YTO HUTH 00pa30BaId MEXKIY
coboit yron 60°. HaiinuTe 3apsi KaXI0ro mapuka.

. Paccrostnue mexnay ayms toueunbiMu 3apsaamu 1 MxKn u —1 MxKi pasro 10 cm. Onpene-

JIUTE CUJTy, NEUCTBYIOIIyI0 Ha TouyeuHblil 3apsg 0,1 MmxKin, ynaneHHsbIil Ha 6 CM OT IIEPBOTO U
Ha 8 cM OT BTOPOTO 3aps0B.

JBa ToueuHbIx 3apsina ( U 4q 3akpernyieHsl Ha pacctosHuu 60 cm npyr ot apyra. Onpeaenure,
B KakOM TOYKE Ha MPAMOM, MPOXOIAIICH Yepe3 3TH 3apsijibl, CIEyeT IOMECTUTh TPETHUH 3apsij
TaK, 4ToObl CUCTEMA HaXO/AUJIaCh B PAaBHOBECHUHU.

. B BepumHax mpaBUIBHOIO IECTUYIOJIBHUKA CO CTOPOHOH 10 ¢cM pacronokeHbl TOYEYHBIE

sapsael Q, 2Q, 3Q, 4Q, 5Q, 6Q (Q=0,1 mxKun). Haitiure cuiy, IeHCTBYOIILYIO Ha TOYCUHBIN
3apsi Q, JTeKanpil B IIIOCKOCTH MICCTHYTOJbHUKA W PABHOYIAICHHBIN OT €r0 BEPIIHH.

. B BepumHax kBazpara HaxoasaTcs oguHakoBbie 3apsinel 0,3 HKa kaxapiid. Kakoit orpunarens-

HBIW 3apsi HY’)KHO TTIOMECTHUTH B IIEHTPE KBApaTa, YTOOI CHJIa B3aUMHOTO OTTAJIKMBAHUS T10-
JIO)KUTEIBHBIX 3apsiI0B Oblila ypaBHOBEIIEHA CHJION MPUTSHKEHUS OTPULIATEIBHOTO 3apsiaa?

. Tonxuii crepxenb nuHOM 10 cM paBHOMEpPHO 3apspkeH. JIMHEHasA MIOTHOCTH 3apsia paBHA

1 mxKn/m. Ha nponomkeHnn ocu CTepskHs Ha paccTosHUU 20 ¢M OT OIMKalIero ero KoHIa
HaxoguTcss TodeuHbld 3apsan 100 aKn. Onpenennte cuimy B3aMMOJEHCTBUS 3apsKEHHOTO
CTEp KHS M TOYEYHOTO 3apsa.

ToHkul ATUHHBIN CTEpXKEHb PAaBHOMEPHO 3apsDKEH C JIMHEWHOW IUIOTHOCThIO 10 MKKI/M.
Haiinure cuny ero B3aumoieiicTBus ¢ TouedHbIM 3apsaoM 10 uKi1, HaxomsimMes Ha paccTo-
aHuU 20 CM OT CTepKHsI, BOJIIM3U OT €r0 CepeUHBI.

[Ipaktuueckoe 3aHsATHE 2.

Tema: Teopema I'aycca u ee mpUMEHEHUE

Ilepeuens 3a0anuii: pemieHue U3NYECKUX 3a]1a4 10 TEME.

1. JIse GeckoHeuHbIE MapauleibHbIC MIACTUHBI HECYT OJMHAKOBBIM PaBHOMEPHO pacIpeesieH-

2.

HBIA IO TJIOIIAJM 3aps] C MJIOTHOCThIO 1 uK/m?. HaiiguTe HanpsHKEHHOCTh MO MEXKITY
IJJACTUHAMU U BHE IIJIACTUH.

JIBe OGeckoHeuHbIE na;z)annenLHLIe IJIACTUHBI HECYT 3aps/ibl C TOBEPXHOCTHBIMHU IJIOTHOCTSMU
1 uKi/m? i 43 uKi/m?. Haii e HanmpspkeHHOCT TTOJISt MEXKALY IIACTHHAMM U BHE IUIACTHH. 3.
ITone co3mano nByms TodeunbiMu 3apsaamu 10 HK n — 20 5K, HaxoasMmmMucs Ha paccTos-
Huu 20 cM apyr oT apyra. Haiiagure HanmpspKeHHOCTh MOJIS B TOYKE, YAAJIEHHOW OT MEPBOTO
3apsaa Ha 30 cm, a oT BTOporo — Ha 50 cm.

. PaccrosiHre Mex Ty TByMSI TOUYEUHBIMH TIOJIOKUTENFHBIMU 3apsaamMu Q u 9Q paBuo 8 cm. Ha

KaKOM pPacCTOSHUM OT IEPBOTO 3apsaa HAXOAUTCS TOUYKA, B KOTOPOW HAIMPSHKEHHOCTH MOJIS
3apsoB paBHa Hymo? e Haxoausiack Obl 9Ta TOYKA, €CM ObI BTOPOU 3apsia ObLI OTpHUIla-
TEJIILHBIM?

. JIBa TouyeunsIx 3apsima 2Q u —Q HaxomaTcs Ha paccrosHuu d gpyr ot apyra. Haiigure momo-

KEHUE TOUYKU Ha MPsAMOM, NMPOXOJALIEH depe3 3TH 3apsiibl, HAMPSHDKEHHOCTh MOl B KOTOPOM
paBHA HYJIIO.

. [lone co3mano aByms ToueunsiMu 3apsaamu 40 HKir u —10 HKi1, HaxomsmmMucst Ha paccTosi-

Huu 10 cM apyr ot npyra. Haiinure HanpsbkKeHHOCTD IOJIS B TOYKE, YJIAJIEHHOM OT MepBOIo
3apsiza Ha 12 ¢cM ¥ oT BTOpOro Ha 6 cM.



7. JIBe 6ecKOHEUYHBIE apaJlIeIbHBIC IUIACTUHBI PABHOMEPHO 3apsHKEHBI C ITOBEPXHOCTHOM TIJIOT-
nocteio 10 uKi/M? u —30 uKn/m?. Haiiaure CHUJTY B3aUMOJICHCTBHS MEX/1y IIJIaCTUHAMH, MIPH-
XOJISIIYIOCST Ha IUIONIA/Ab B OJMH KBaJPATHBIA METP.

[IpakTtuueckoe 3ansTHE 3.

Tema: TloTeHUMAI AIEKTPOCTATUYECKOTO OIS

Ilepeuens 3a0anuii: permeHne QU3NYECKUX 3a71a4 MO TEMe.

1. Ipu mepememenun 3apsina 20 HKIT MexIy ABYMsI TOYKAMU ITOJIS BHENHUMH CHJIAMU ObLITa
coBepiieHa pabdota 4 Mx/[x. Onpenenure paboTy CHJI MO M PA3HOCTh IMOTEHIIMATIOB 3THUX
TOYEK MOJISL.

2. OmnpenenuTte MOTEHIIMAI 3JIEKTPUYECKOTO TOJIS B TOUKE, yAadeHHOH OT 3apsiaoB —0,2 MxKi u
0,5 MKt coorBercTBeHHO Ha 15 cMm m 25 cM. Omnpenenute Takke MUHUMAIbHOE U MaKCH-
MaJIbHOE PAaCCTOSHUS MEXKY 3apsiiaMu, MPU KOTOPBIX BOBMOXKHO pElCHHUE.

3. 3apsst Q1=1 MxKi u Q2 = —1 mMxKn Haxoasrcs Ha pacctosHuu 10 cm. Onpenenure HanpspKeH-
HOCTb Y TOTEHIHUAJI TTOJIsI B TOUKE, Y/IaJIeHHOM HapaccTosHue 10 cM oT mepBoro 3apsaa u Jiexa-
el Ha JIMHUU, IPOXO/IAIEH Yyepes MepBblii 3apsi MepIeH IMKyIspHO HanpaBieHuto oT Q1 k Q.

4. Tlone co3nano AByMs TOYEYHBIMH 3apsaaMu +2Q u -Q, HaxOoAAIMMUCS HA paccTOSTHUU 12 cM
npyr ot apyra. OmpenenuTe reOMeTPUUYECKOe MECTO TOYEK Ha TIJIOCKOCTH, JJISi KOTOPBIX IMO-
TEHLIHAJl paBeH HYMIO (HalUIIMTE YypaBHEHUE JIMHUU HYJIEBOTO MOTEHI[MANIA).

5. Haiigute mOTEHIMANBHYIO SHEPTHIO0 CUCTEMbI Tpex TodeuHbIX 3apsanoB 10 uKn, 20 uKn u
—30 uKun1, pacronokeHHBIX B BEpIIMHAX PaBHOCTOPOHHETO TPEYroJIbHWKA CO CTOPOHOW B
10 cm.

6. Ha oTpe3ke TOHKOTO MPsSMOTO MPOBOJHUKA PABHOMEPHO paclpeleNieH 3apsi ¢ JMHEHHOM
mnotHOCThIO 10 HK/M. Beramcnure moTeHIMan, co3qaBaeMblii ATHM 3apsiioM B TOYKE, pac-
MOJIO’)KEHHOW Ha OCH MPOBOJHUKA M YIAJICHHON OT OJIM)KAMINEero KOHIIa OTpe3Ka Ha paccTo si-
HUE, paBHOE JIJIMHE 3TOT0 OTPE3Ka.

7. beckoHEYHO JUIMHHAsI TOHKas MpsMas HUTh HECET paBHOMEPHO paclpeie]ICHHbIN 3aps C JI1-
HeliHOU mmoTHOCTRIO 0,01 MKKi/M. OmnpenenuTe pa3HOCTh MOTEHIIMAIOB JIBYX TOYEK OIS,
YIIaJIEHHBIX OT HUTU Ha 2 CM U 4 CM.

8. Toukue crepkHH 00pasyloT kBagpaT. CTepKHHM 3apsHKEHbl C JTUHEHHOW MIIOTHOCTBIO
1,3 uKn/m. Haitiure moTeHITMAN MO B IIEHTPE KBapara.

9. Ione co3nano 6€CKOHEYHO UTMHHBIM ITHJIMHIPOM, PABHOMEPHO 3apsSHKECHHBIM C TTIOBEPXHOCT-
HOM 11oTHOCTEIO 0,1 MKKJ'I/MZ, panuyc uuiauHApa S cMm. Haligure n3MeHeHrne NOTeHIHAIbHON
SHEPIUM OAHO3APSIIHOTO IMOJOKUTEIBHOIO MOHA MPU MEPEMEIICHUU €T0 MEX]y IBYMS TO Y-
KaMH, OTCTOSAIMMHU OT MOBEPXHOCTH HMUIMHAPA HA pACCTOSHUAX 5 cM U 10 cm.

10. CTto onMHAKOBBIX Kameidb PTYTH, 3apsHKEHHBIX 10 moTeHnuana 20 B, ciuBaroTcs B ogHY

Oonpiyro Karuto. KakoB moTeHmuan 00pa3oBaBIelicst Karuim?

[IpakTnueckoe 3aHsiTHE 4.

Tema: JINdNEKTPUKH B AJIEKTpOCTaTHYECKOM ToJie. [IpoBOAHMKYN B 3IEKTPOCTATHYECKOM I10JIE

Ilepeuensv 3a0anuii: perieHre PU3NYECKUX 3a/1ad MO TEMe.

1. Hlapsr paguycamu 6 u 4 cM 3apspkensl 1o noteHuainos 300 u 500 B coorBercTBeHHO. Omipe-
JeNTMTe MOTEHIIN AN APOB MOCJIE TOTO, KaK UX COEIUHHIN MPOBOAHUKOM.

2. OnpenennuTte JIEKTPOEMKOCTh IUIOCKOTO CIIOASHOIO KOHJIEHCATOpa, IJIOU@AIb IUIACTUH KOTO-
poro 100 cM?, a paccrosiHue Mexay Humu 0,1 Mm.

3. Mexy niaacTMHaMH IIJIOCKOTO KOHJEHCAaTopa HaXOJUTCS IJIOTHO MPHJIETaolas CTEKISIHHAs
nnactuHka. KongeHcatop 3apsbkeH Ao pasHoctu noteHuuanoB 100 B. Kakosa Oymer pas-
HOCTb MIOTEHIMAJIOB, €CIH YIAJIUTh CTEKIIO U3 prudopa’?

4. JIBa MeTa/NIMYECKUX IIapa paanycaMu 2 cM U 6 CM COETMHEHbI IPOBOTHUKOM IIPEHEOPEKUMO
Majoir emkoctH. Illapam coobmen 3apsa 1 HKi. Halimure moBepXHOCTHYIO TNIOTHOCTH 3apsi-
JI0B Ha IIapax.

5. Emxocth miockoro koHpaeHcaropa 1,5 Mx®, paccrosiHue mexay miuactuHamu S5 mm. Kakoit
OyZeT eMKOCTh, €ClIM Ha OJIHY U3 MJIACTUH MOJOXKUTh JIUCT 300HUTA TOIIMHON 3 MM?
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11.

12.

13.

14.

15.

. Merammuueckuii map pagnycom 5 cm Hecet 3apsin 1 HKin. [ap oxpyxeH cioem 200HUTA TOJI-

nMHOM 2 cM. HaliiuTe moTeHnMal osis Ha pacCTOSIHUAX 3 €M, 6 M U 9 CM OT LIeHTpa 1apa.

. TpI/I OIWHAKOBBIX IIJIOCKUX KOHACHCATOPA CO CTCKIIAHHBIM AUI3JICKTPUKOM COCAMHCHBI ITOCJIC-

JOBATENbHO, W 00IIass eMKOCTh 3TOM Oarapen 89 md. OmnpenenuTe TOMMMHY CTEKIa, €CIU
IJIOIAAb KaXkmoi miiacThuHbl 100 oM.

. Toueunsiit 3apsin 20 1K Haxoautes Ha paccrostHuM 10 ¢cM OT GECKOHEUHON METAITMYECKON

IJIOCKOCTH, COEIMHEHHOM ¢ 3emiell. Onpenenure Cuily B3aUMOACHCTBUS MEXKIY 3apsaoM U
IJIOCKOCTBIO.

. ToueuHsI 3apsaa (0 HaXOAUTCSA Ha pacCTOSHUM R ot HpOBOZ[}IH.ICfI 6C3I'paHI/I‘{H0ﬁ IIJIOCKOCTH.

OmnpenenuTe MOBEPXHOCTHYIO TUTOTHOCTB 3apsiI0B, WHIYIIMPOBAHHBIX HA TUIOCKOCTH, KaK (yH K-
LAI0 PACCTOSAHHUS I OT OCHOBAHHS IIEPIIEH JUKYIIApa, OTIIYIIEHHOIO U3 3apsia Ha INIOCKOCTb.

. Toueunslii 3apsiq  HaXOAUTCA HAa pacCTOSIHUM R oT mpoBoasiuel 6e3rpaHUYHOMN MIIOCKOCTH.
Kakyio paboTy HEoOX0aMMO COBEPIIMTH, YTOOBI MEIUIEHHO YIAJIUTh 3TOT 3apsi Ha OYCHb
00JIbII0E PACCTOSAHUE OT MJIOCKOCTH ?

Toueunslil 3apsaa  HAXOAUTCSA MEXAY ABYMsI IPOBOIAIMMY B3aUMHO IEPIIEH AMKYIAPHBIMU
MOJIYIJIOCKOCTSIMU. PaccTostHME OT 3apsiia 10 KakKAoM Moiyruiockocty paBHO R. Haiigure
MOJYJIb BEKTOpA CHUJIbI, IEHCTBYIOIIECH Ha 3apsi.

Ompenennte MECTOHAXOXKJIEHUE U BEIUUYUHY 3€PKAIbHOTO M300pa)XeHUsI TOUEYHOIO 3apsiia
g, HaXoAAIIerocs: BOIM3M MPOBOJAIICH 3a3eMIIeHHON cepbl paauycoM R Ha paccTosHuUU I.
BHe n3onnpoBaHHONM MeTauiMuecko HeszapsbkeHHOH cdepsl paauycoM R Ha paccTostHMM I
OT ee LIEHTPa HaXOAUTCs ToueuHbIi 3apsan (. KakoB morennuan chepsl ¢?

[IpoBopsiumii map paanycom R coennHeH TOHKOW ATMHHOW IMPOBOJIOKOH ¢ 3emieil. Ha pac-
CTOSIHUM I' OT €ro IEHTPa MOMEIIAIOT MOJOKUTEIBHBIN ToUeUHBIN 3apsn (. Kakoii 3apsn Q
npuoOpetaer map? BausHuEeM MPOBOJIOKU Ha M10JIe MOXKHO IpeHeOpeyb.

JIBa Metaimmmdeckux mmapa paguycamu Ri=5cM u Ry=15 cm mmeror 3apsbl (1=12 aKn u
q, = —40 uKn. PaccrosiHue mexay mapamu MHOro Oosblue ux paauycos. Illaper coenu-
HSIOT TOHKOMU MpoBoJiokoi. Kakoil 3apsin AQ npoiiaer no npoBosioke?

IIpakrnueckoe 3aHsTHE 5.
Tema: DHeprus dNEKTPUUECKOTO MOJIS
Ilepeuens 3a0anuii: pemieHne (pU3NUECKUX 3a7ad IO TEME.

1.

PaccrosiHue Mexay NMiacTHHAMM IIJIOCKOTO KOHJEHcaTopa — 2 CM, pa3HOCTb INOTEHIUAJIOB —
6 kB. 3apsa xaxnoi miuactunsl paBeH 10 HKn. Onpenenure sHEpryo mosisi KOHAEHcATopa U
CHJLY B3aMMHOTO IPUTSHKEHUS IJIACTHH.

. Kakoe koimmyecTBO TEIIOTHI BBIACIIUTCA IIPU paspsaa€ IJIOCKOI0O KOHACHCATOpa, €CJIX Ppa3HOCTh

MOTEHLIMAJIOB MEXX/Y IUTacTHHAMK paBHa 15 kB, paccrosHue — 1 MM, TUAJIEKTPUK — CIIIOJA, U
IJI0LRAAb KaKJ0W NacTUHbI paBHa 300 oM?.

. Cuna MNPUTSOKCHUA MCXKAY IJIACTHUHAMHA IIJIOCKOI'O BO3AYHIHOTO KOHACHCATOPA paBHaA 50 MH,

IJIOAAG Kaxkaoi miactuHsl 200 cM2. HailinuTe niaoTHOCTH SHEPTUH TOJIS KOHJAEHCATOPA.
Kongencatoper emrocTsiMu 1 Mk®, 2 Mk® u 3 Mk® BKITIOUEHBI B IEMb C HaNPSHKEHUEM
1,1 xB. Omnpenenute 3HEPrUI0 KaXKJIOTO KOHJEHCATOpAa B CIIydasx: a) IMOCJIEA0BATEIIBHOTO
BKIIIOUEHUS U 0) apaJuIeIbHOTO BKITFOUEHUS.

. EmxocTh miockoro koHjeHcatopa paBHa 111 n®, quanekrpux — gapdop. Konnencarop 3aps-

UK 10 pa3HOCTU noTeHuuanoB 600 B u orkirounnm ot uctounuka. Kakyro paboty ciemyer
COBEPILUTH, YTOOBI BBIHYTh IUAJIEKTPUK U3 KOHAEHCATOpa?

. ITnockuit Bo3ayiHbIN KOHAEeHCATOp eMKOCThIO 1,11 H® 3apspken no Hanpspkenus 300 B. Tlo-

Cclie OTKIIOYEHHUS OT UCTOYHHKA PACCTOSHUE MEXAY IIaCTUHAMU yBETUYIIM B 5 pa3. Ompe-
JETUTe: a) pa3HOCTh NMOTEHIMAJIOB Ha OOKIAJKaxX KOHACHCATOpa ITOCIE MX Pa3IBUIKCHHUS,
0) paboTy 10 pa3ABUKEHHIO TJIACTHH.

. JIBe Haxonsumecs B BaKyyMe KOHLIEHTpHueckue cepbl paauycamu 1 U 2 M UMEIOT paBHO-

MEpHO pacnpeneneHHble 3apsiapl 1o 3 MkKn kaxnaas. Hailaure sHepruio 3JeKTpuyecKkoro mo-
7151, 3aKITIOYEHHOT0 MEXKIY 3TUMH cepamu.

10



[IpakTuueckoe 3ansarue 6.
Tema: 11oCTOSSHHBIN 3TIEKTPUYECKUM TOK. 3aKOHBI MOCTOSSHHOTO TOKA
Ilepeuens 3a0anuii: permieHne PU3NYECKUX 3a]1a4 [0 TEME.

1.

2.

10

11.

12.

13.

14.

15.

16

Kaxue pa3nuuHbie CONPOTHUBIICHUS MOYKHO IMOTYYUTh MYTEM PA3IHUYHBIX COEAMHEHUN YeThIpeX
pe3UCTOPOB conpoTUBIEHUSIMA cOoTBeTcTBEHHO 10, 20, 30 1 40 Om?

[TpoBoONOYHBIN KyO COCTaBJIEH U3 MIPOBOJHUKOB TaK, YTO COMPOTHBIICHUE KaXKIOTro pedpa Kyba
paBHO 1 OMm. Bpruucnure conpoTHBIEHUE ITOrO Kyla: a) MpU MOJIKIIOUYEHUH €ro 3a TOYKH,
HauOolee ylaleHHbIe APYr OT Ipyra; 0) Mpu MOJKITIOYEHUHN €0 32 COCETHUE BEPIINHEI.

. CompotuBiienue BoJib(hpaMoBOi HUTH tekTpoiamiisl ipu 20° paBHO 35,8 Om. Onpenenute

TeMIepaTypy HUTH JIaMIIbl, €CIU MPU BKIOYEHUU B CeTh HampsbkeHueM B 120 B mo Hutu

uner 1ok 0,33 A. Temmneparypubslii Kko3(ULIMEHT CONPOTUBIEHUSA BoOJbppaMa paBeH
0,0046 K,

. Mummamnepmerp co mkanoi ot 0 mo 15 MA umeer conmpotuBiienne 5 Om. Kak k mpubopy

HY)KHO TOJKIIOUUTH PE3UCTOP U KAKUM JIOJDKHO OBITH €ro CONMPOTUBJICHUE I MU3MEPEHUS:
a) cuiibl Toka ot 0 10 0,15 A, 6) paznoctu norenuuanos ot 0 1o 150 B?

. OHpeI[eJ'II/ITe COIMPOTHUBJICHUEC PE3UCTOPA, €CIIN aMIICPMCETP IMOKA3bIBACT 5 A, BOJIBTMETpP, IO~

KITIOYEHHBIA K KOHIIaM pe3ucTopa — HanpsbkeHue 100 B, a BHyrpeHHee cConpOoTUBIIEHUE BOJIb-
T™eTpa paBHO 2500 Om. KakoBa onmoOka B ONpeeieHHH COMPOTUBIICHUSI, €CIIU TTpeHeOpeyb
COIPOTHUBJICHUEM BOJIbTMETpa?

. IlapannenbHo K KaKA0H U3 MOJOBUH peocTara, uMerolero conporusiaeHue 100 Om, Bitode-

HBI JIBa BOJIbTMETpa. BHyTperHee compotuBieHue omHoro — 60 Om, BToporo — 40 Om. Ha
peocrat nogano Hanpsbkenue 180 B. KakoBbl mokazanus npuGopos?

. OnpenenuTe 00IIyI0 MOIIHOCTD, Moe3Hy0 MorHocTh i KI1J] 6atapen, 3 1C xoropoii paBHa

240 B, ecu BHemmHee conpoTtuBieHue paBHo 23 OM u conporuiieHue 6aTapen 1 Owm.

. [IBe G6arapeu ¢ 3/IC paBubiMu 10 B u 8 B 1 cOOTBETCTBEHHO BHYTPEHHUMU CONPOTUBIICHU S

Mu 1 Om u 2 OM coeimHEHBI MEXTy COOOH OTHOMMEHHBIMH IOJTIOCAMH M 3aMKHYTHI Ha Peo-
ctaT conpoTuBieHneM 6 OM. HaiiauTe cuibl TOKOB B OaTapesix U peocTare.

. OHpC,I[CJ'II/ITe BHYTPCHHCC COMMPOTHUBJICHUC MCTOYHHKA, CCJINU MIPU BHCHIHCM COIIPOTHUBIICHUU

1 OM HanpspkeHHe Ha KiIeMMax HCTOYHMKa 2 B, a mpu BHemmHem conpotuBieHHH 2 OMm —
2,4 B.
. Haitqure D/1C snemenTa, eciiu npu U3MEPEHUHN HANpPSDKEHUsS Ha €ro KIIEeMMax BOJBTMETPOM
¢ BHyTpeHHUM conpotusieHrem 20 Om nonydaeMm 1,37 B, a npu 3aMbpIkaHUM dJ€MEHTa Ha
conpotuieHue 10 Om nmomyyaem Tok 0,132 A.
Jlammiouka u peocTar, COeqUHEHHBIE MOCIEA0BATENIbHO, MPUCOCINHEHBI K UCTOYHUKY TOKA.
Hanpsbkenue Ha 3axxumax jamrouku paBHo 40 B, comporuBnenue peocrara pasHo 10 Om.
Buenmsis nens notpebinser mommocts 120 Br. Haitaute cumy Toka.

DJIC Oarapen akkymynstopoB 12 B, cuna Toka KopoTkoro 3ambikanusi 5 A. Kakyro
HanOOJIBIIYI0 MOIIHOCTh MOKHO MOJY4UTh BO BHEIIHEH 1ETTH ?
OOMOTKa 3JIEKTPUUECKOTO KUTISATHIbHUKA UMEET JIBe ceKiuu. Eciu BKITIOYEHa TOJIBKO MepBast
CEeKI[Msl, TO BOJIa 3aKuIlaeT uyepe3 15 MuH, ecnu Toiabko BTOpas, To uepe3 30 muH. Yepes
CKOJIbKO MUHYT 3aKHITUT BOJIa, €CJIM 00€ CEeKIIMU BKIIOUUTH TOCIIE0BATEIbHO? MapaieNbHO?
Ilpu cune Toka 3 A BO BHEIHEW Lenu OaTaped aKKyMYJISITOPOB BBIJENSETCS MOIIHOCTh
18 Br, ipu cune toka 1 A — cootBerctBeHHO 10 Br. Onpenenure D/IC u BHyTpeHHEE CO-
MIPOTUBJICHUE OaTapeu.
DJIeMEHT 3aMBIKalOT CHauana Ha conportuBieHue 2 Owm, a 3aTem Ha conpotuBiieHue 0,5 Om.
B o0oux ciyyasix BbIAensieMasi BO BHEIIHEH IIETM MOIIHOCTh OJMHAKoBa W paBHa 2,54 Br.
Haiinure 9J1C 1 BHyTpeHHEE CONPOTUBIICHHUE JIEMEHTA.
. JIBe anexrpuyeckue yaMiouku conpotusieHusMu 360 OM u 240 OM BKIIOYEHBI B CETh I1a-

payutensHO. Kakas u3 mamrodek moriomaeTr OO0ibIIyl0 MOIIHOCTH?

[IpakTuueckoe 3ansarue 7.
Tema: Tok B BakyyMe, ra3ax U 3JEKTPOIUTAX
Ilepeuensv 3a0anuii: pemieHre QU3NUECKUX 3a/1a4 MO TEMeE.

11



9.

. KakoBa cuja Toka HachIIICHUS IIpu HECAMOCTOATCIIBHOM I'a30BOM pa3pAac, €CJIM MOHHU3AaTOP

00pazyeT eKeCceKyHIHO 10° nap MoHOB B 1 cM®, a TUIONAb KAKIO0TO U3 JBYX IIOCKUX I1apajl-
JETBHBIX 371EKTPOI0B 100 cM? B pacCTOSHHE MEXKITy HUMH 5 cM?
Kakoit HamMeHbIllel KAHETHYECKOW SHEPTHEHl M CKOPOCTHIO JIOJDKEH 00JIamaTh SJIEKTPOH,

YyTOOBI OH MOI' HOHH30BaTh HeHO,Z[BI/I)KHHﬁ aTOM HCOHAQ, MOTCHIMAJI HOHH3AIUKU KOTOPOIro
21,5 B?

. Ilpu xakoi aOCOMIOTHOW Temreparype CpeIHssl KUHETHUYecKass YHEeprus ABUKCHHS aTOMOB

HCOHA paBHA SHCPIUU, HeO6XOI[I/IMOI7I JJIA HOHU3Aall U 3THUX aTomoB?

. I[Be QJICKTPOJIUTHYCCKHNEC BaHHBI COCANHCHBI ITOCJICA0BATCIIBHO. B HepBOﬁ BAaHHC BBIACINIOCH

3,9 r nuHKa, BO BTOPOW 3a TO e BpeMs 2,24 1 xene3a. [luak neyxBanenter. OnpenenuTe Ba-
JICHTHOCTb KeJie3a.

. KakoBa TOJIKMHA CJIOA MCAM, BBIACIMBIICTOCA 3a 54 IpH 3JICKTPOJINU3C MCAHOI'O KYyIIOpOCa,

eclIM MJIOTHOCTH Toka 80 A/M>?

. OnpeneJmTe KOJIMYECTBO BCIICCTBA U YHUCJIO aTOMOB ABYXBAJICHTHOIO METAJIJIa, OTIOXKUBIIC-

T'OCsa Ha KaToAacC BHGKTpOHHTquCKOﬁ BaHHBI B T€UeHHE 5 MHHYT IIpHU TOKE 2 A.

. Ilpu cuise Toka 5 A 3a Bpemsa 10 MUH B 2JIEKTpOIMTHYECKON BaHHE BhlAeawIoch 1,02 r aByx-

BaJIEHTHOrO MeTajuia. HaliiuTe ero OTHOCUTENbHYIO aTOMHYIO MAacCy.

. Halimute mimoTHOCTh TOKAa B KEJIE3HOM MPOBOJHUKE NIMHON 10 M, eciu mpoBOJ HAXOAUTCA

noJ HanpsbkeHueM 6 B.
CKOJNbKO BHUTKOB HHUXPOMOBOHM IMPOBOJIOKM JWaMeTpoM | MM Hajo HaBUThH Ha (aphopoBbIil
HIJIHHIP PaguycoM 2,5 ¢M, 4TOOBI TTOTYYUTh IeUb conmpoTuBiaeHueM 40 Om?

10. O6MoTKa KaTymku U3 Menu umeet conpotusienue 10 Om npu tremnepatype 14°. Ipu kaxoit

TeMIlepaType COMpPOTUBIIEHUE KATYIIKA cTaHeT paBHbIM 12,2 OM? TemmneparypHblil Ko3¢-
¢unmenT conpotuBiieHus meau paseH 0,00415 K

11. Cuma Toka B MetanmmndeckoM rposoanuke 0,8 A. Ceuenne npoBoxuuka 4 M. Ilpuanmas,

YTO B KaXKIOM KyOMUYECKOM CAaHTHUMETPE MeTalljla COJEPIKUTCS 2,5-1022 CBOOOIHEBIX DJIEK-
TPOHOB, HAlTUTE CPEAHIOI0 CKOPOCTh UX YIIOPSTIOYEHHOTO TBHKCHHUSL.

12. B MmeaHOM MPOBOJHUKE JUIMHON 2 M U TIJIOIIA b0 TioniepeyHoro ceyenus 0,4 MM HUJIET TOK.

[Ipu sTom execexkynano Bbraensercd sHeprus 0,35 /x. CKoabko 31€KTpOHOB MPOXOJIUT 32
1 c uepe3 nonepeyHoe ceYEHHE ITOTO MPOBOJAHUKA?

IIpakrnueckoe 3ansTHe 8.
Tema: DKciepUMEHTATIbHBIE 3aKOHBI MarHETH3Ma
Ilepeuens 3a0anuii: pelieHne (U3MUECKUX 3a7ad IO TEME.

1

. JIBa IIMHHBIX NapauIebHBIX TPOBOJA HAXOAATCS HA PACCTOAHUU 5 ¢M OJMH OT apyroro. Ilo

IIPOBOJAM TEKYT B IMPOTHBOMNOJIOXKHBIX HANpaBJIEHUSIX OJMHAKOBbIE TOKM 10 A KaKIblil.
Haiinute HanpspkeHHOCTh MAarHUTHOTO TOJISI B TOUYKE, HAXOMASIIEHCS HA PACCTOSIHUU 2 CM OT
OJIHOTO M 3 CM OT APYroro mpoBoO/a.

. Ilo n1ByM OeCKOHEYHO JUIMHHBIM MPSAMBIM MapajuieIbHbIM TpoBogaM TeKyT Toku 20 A u 30 A

B OJIHOM HamnpasjeHuu. PaccTosiHue mexay npoojgamu paBHO 10 cM. Beruncnure mMaruut-
HYIO MHJIYKIIUIO B TOUKE, yIaJeHHOU OT 000UX MPOBOJIOB Ha OJMHAKOBOE paccTtosiHue 10 cM.

. Ilo JABYM JUIMHHBIM MAapaJUICIIbHBIM IPOBOAHHUKAM, OTCTOAINMM APYr OT Apyra Ha 5 CM, TCKYT

Toku 1o 30 A omHoro HampapieHus. Halijute MHIyKIUIO MAarHUTHOTO TOJIsI B TOYKE, yJla-
JICHHOM Ha 4 cM OT OAHOTO MPOBOJIa U HA 3 CM OT JIPYyroro.

. I[Ba OCCKOHEUHO JJIMHHBIX MPAMBIX ITPOBOJA CKPCHICHBI ITOJ ITPSAMBIM YITIOM. IIo IMpoBOJaM

TekyT Toku 80 A m 60 A. Haiiiure MarHUTHYIO WHIYKIUIO B TOYKE, PAaBHOYIAJICHHOW OT
000MX MPOBOJIOB, €CIIU PACCTOSIHUE MEXKAY ITpoBoaaMu paBHO 10 cm.

. Ilo 0oOMOTKe OuYeHb KOPOTKOW KaTymKu paauycoM 16 cm Teuer TOK 5 A. CKOJIBKO BHUTKOB

MIPOBOJIOKM HAMOTAHO Ha KATYIIKY, €CITM HAMPSHKCHHOCTh MAarHUTHOTO TTOJIS B €€ IICHTPE paB-
Ha 800 A/Mm?

. Ilpn kakoil cuiie TOKa, TEKyLIEro0 10 TOHKOMY IIPOBOJSAIIEMY KoJiblly paaunycom 0,2 m, mar-

HHUTHAas WHAYKIHS B TOYKE, PAaBHOYAAJIECHHOW OT BCEX TOYEK KOJbIla Ha paccrosiHue 0,3 M,
craneT paBHou 20 MxTn?
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7. HailguTe MarHuTHYIO MHIYKIHIO B LIEHTPE TOHKOro KoJiblia ¢ TokoM 10 A. Paanyc komibia
5 cM. (dnia pacuera HY)KHO BbIBECTH (HOPMYIY).

8. JIIMHHBIA TPsAMOI COJIEHOU] U3 MPOBOJOKK AuamerpoM 0,5 MM HaMOTaH TakK, YTO BUTKHU
IJTIOTHO MPUJIETAIOT JIPYr K Apyry. HailauTe HHAYKIIMIO MAarHUTHOTO MOJISI BHYTPH COJIEHOUA
IIpH cuiie Toka 4 A.

9. IBa mpoOBOIAIMX KOJbIIA PACIIONOKEHBI B JBYX B3aWMHO MEPIEHIUKYISPHBIX MIOCKOCTSIX
TaK, 4TO IIEHTPHI ATUX KOJIEI COBMaa0T. Paguycel konen paBHel 2 cM U 4 cM, a Toku — 10 A
u 5 A coorBercTBeHHO. HailiuTe MHAYKIMIO MAarHUTHOTO MOJISL B LIEHTPE CUCTEMBI.

10. Ilpsmoii npoBoxa mimHoi 10 cM, Mo kKoTOpoMy TedeT TOK 20 A, HaXOAUTCS B OJHOPOIHOM

MarHuTHOM moJie ¢ unaykuued 0,01 Tun. Halinure yron mexay HampaBJICHUSIMH BEKTOpA
WHJYKIUHU U TOKA, €CJIM HA IpoBoA AelcTByeT cuina 10 mH.

[Ipakruyeckoe 3ansTHE 9.

Tema: 1locToTHHOE MarHUTHOE T10JIE

Ilepeuensv 3a0anuii: permieHre GU3NUECKUX 3a/1a4 MO TEMeE.

1. KBazgpaTHas npoBoJIOYHAsl paMKa pacrojioKeHa B OJHOM IJIOCKOCTH C JUIMHHBIM MPSIMbIM
MPOBOJIOM TaK, YTO JIBE €€ CTOPOHBI MapaieabHbl npoBody. I[lo pamke W mpoBoOay TEKyT
oluHaKkoBble TOKM 1 KA. Omnpenenute cuily, AEHCTBYIOIIYI0 Ha paMKy, €CIM Oiukadmas K
IIPOBOJTy CTOPOHA PAMKH HAXOJUTCS HAa PAaCCTOSIHUU, PAaBHOM €€ JIJTNHE.

2. Ilo TpeM mapasienbHbIM NPSIMBIM POBOAAM, PABHOYJAIEHHBIM JIpYr OT Apyra Ha 10 cm, Te-
kyT Tokd 1o 100 A. B 1Byx npoBojiax HanmpaBJeHUs] TOKOB OJuHaKoBbl. Haiioure cuny, nei-
CTBYIOLIYIO Ha | M JUIMHBI KaXKJI0TO IPOBOJA.

3. Ilo n1ByM OJIMHAKOBBIM KBAJpPATHBIM MJIOCKMM KOHTYpaMm cO CTOpOHOW 20 ¢M TEKyT TOKU IO
10 A. HaiinguTe cumy B3auMOJICHCTBUSI KOHTYPOB, €CJIH MJIOCKOCTH KOHTYPOB MapasuieIbHbI U
OTCTOSIT APYr OT JIpyra Ha 2 MM.

4. DJIEKTpOH ¢ HaYaJlbHOW CKOpOCThI0O 3 MM/C BieTeN B OJHOPOJHOE DJIEKTPUUECKOE IOJIe
HanpspkeHHOCThIO 150 B/M. BekTop HavambHON CKOPOCTH MEPIEHIUKY/IAPEH JTUHUSAM HaIp -
KEHHOCTHU DdJIeKTpuueckoro noss. Haiiaure: a) cuimy, [OEHCTBYIOLyIO Ha 3JIEKTPOH;
0) yckopeHue, mpruodpeTaeMoe IEKTPOHOM; B) CKOPOCTh dJieKkTpoHa yepe3 0,1 Mkc.

5. DIIEKTpOH BJIETEN B IJIOCKUH KOHJAEHCATOP, HAXOASCh HA OJMHAKOBOM PACCTOSHUU OT KaXKIOU
MJIACTUHBI U UMes ckopocTh 10 Mm/c, HanpaBlIeHHYIO MTapalljIeNbHO [IACTHHAM, PACCTOSHUE
MEXIy KOTOPBIMHU paBHO 2 cM. JnnHa Kaxaoiu riactuabl paBHa 10 cm. Kakyto HauMeHbIyto
Pa3HOCTh MOTEHI[MAJIOB HY)KHO MPHJIOKUTH K MJIACTUHAM, YTOOBI 3JIEKTPOH HE BBUIETEN W3
KOHJeHcaTopa?

6. Berunciaure paauyc Oyrd OKPY)KHOCTH, KOTOPYIO OIMCBHIBAE€T MPOTOH B MAarHUTHOM IIOJIE C
uaayknuen 15 mTn, ecnu ero ckopocth paBHa 2 Mwm/c.

7. Hactuia BieTelna B MArHUTHOE IOJI€ CO CKOPOCThIO 2 MM/c U omucana Qyry OKpyKHOCTH pa-
maycom 4 cm. Unpykius nonst — 0,52 T HaiiaquTe oTHOIEHUE 3apsiia YacTUIBI K €€ Macce.

8. XKenes3uslil cepIeYHUK HAXOAUTCS B OAHOPOIHOM MarHUTHOM I10J1€ HANPSHKEHHOCThIO 1 KA/M.
Onpenenute UHAYKIIMIO MATHUTHOTO TOJISI B CEPACYHUKE U MATHUTHYIO IPOHUILIAEMOCTD XKe-
ne3a. [lpu pemeHun wucnonb3yiTe rpaguk 3aBUCUMOCTH MHAYKIMM MarHUTHOTO TOJS OT
HaIlpsHKEHHOCTH.

9. Karyika c >keJle3HbIM CEpACYHUKOM ceueHueM 20 cM’ mMeeT unayktuBHOCTH 0,02 I'H. Kakoii
JOJbKHA OBITh CHJIa TOKa, YTOOBI MHIYKIMS MOJS B cepaeyHuke Obima 1 Mo, ecnu karymka
conepxut 1000 BUTKOB?

[Ipakruueckoe 3ansarue 10.

Tema: DneKTpOMarHUTHASI WHTYKITUS

Ilepeuensv 3adanuii:

1. Onvimur @apaoes. InekrpoMarHuTHas UHIyKIUs. BeiBoabl. 3akon Dapanes ans D C snex-
TPOMAarHUTHOM MHIYKUHUH. BeiBoa 3akoHa Dapajies U3 3aKOHAa COXPAaHEHUS SHEPTHU.

2. Ilpasuno Jlenya. DJIC uHAyKUMHU B MPOBOJHUKAX. OTHOCUTEIBHOCTD 3JIEKTPUYECKOrO U Mar-
HUTHOTO 1oJIel. BuxpeBbie HHAYKIIMOHHBIE TOKU DyKO.
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OxkcnepuMeHT. 1) DirekrpoMarduTHbIi reneparop Papanmes. 2) [Ipasuino Jlenna. 3) JBukeHue

MarHuTa BOJIM3M MPOBOAHUKA. 4) YHUTIONSPHBIN 2JIEKTPOABUTATENb.

Pemenne ¢usnyeckux 3aaad mo Teme.

1. Marautssiii motok 40 MBO mpoHu3bIBaeT 3aMKHYTHIN KOHTYp. OmpenenuTe cpeaHee 3Hade-
Hue DJ1C nHAyKIMY, BOSHUKAIOLIEH B KOHTYPE, €CIIM MAarHUTHBIM MOTOK U3MEHUJICS J10 HYJS
3a Bpems 2 McC.

2. Ipsimoit mpoBoa anuHOi 40 cM ABUXKETCS B OJHOPOJHOM MAarHUTHOM IIOJIE CO CKOPOCTBIO
5 M/C epHeHAUKYISIPHO JTUHUIM UHAYKUHH. Pa3HOCTh MOTEHIIMATIOB MEXAY KOHIAMHU TP O-
BOJIa paBHa 6 B. Beiuncnute HHAYKINIO MATHUTHOTO MOJIS.

3. B maruutHOe nonie uuayknue B=Bycosmt (Bo=5 mTi, =5 c'l) MOMEILEH MPOBOJOYHBIN BU-
Tok paguycoM R=30 cm. Hopmane k BUTKy oOpasyer yron a=30° ¢ HampaBJIeHUEM IOJIL.
Omnpenenute DC MHAYKIIMN, BO3HUKAIOIYIO B BUTKE B MOMEHT Bpemenu t=30 c.

4. Karynxa paauycom 5 cMm umeer 1000 BUTKOB M IOMEIIEHA B OJIHOPOJH O€ MAarHUTHOE IOJIE,
HalpaBJieHHOe 10 ee ocu. MHAyKuus Mo U3MeHseTcsl ¢ MOoCTossHHOM ckopocTthio 0,1 Ti/c.
Kaxoit 3apsin Oyner Ha KOHIeHCaTOpe eMKOCThI0 20 MKD, MOJKIIOUEHHOM K KaTyIIKe?

5. AmomuHueBbIll nuck paguycoM 40 cM Bpam@aercs BOKPYr BEPTHUKAIbHOW OCH C YacTOTOM
40 06/c. KakoBa pa3HOCTb MOTEHITHAJIOB MEXIY IIEHTPOM M KpPaeM JIMCKa, €CJIM BepTHUKATbHAS
COCTAaBJISIFOIIAS. 3eMHOTO MarHuTHOTo moJist 50 MxTn?

[Ipaktuueckoe 3ansatue 11.

Tema: TlpumeHeHUE SEKTPOMArHUTHON MHAYKIIUN

Ilepeuens 3a0anuii:

1. Onexmpomaenumnonii cenepamop. llpuHuun neficTBUs reHepaTopa MepeMeHHoro Toka. Koi-
JIEKTOP TeHepaTopa MOCTOSHHOTO TOKa. DJIEKTPOABUTATENb.

2. Unoykmuenocmo u camounoykyus. IHIyKTUBHOCTh KOHTYpa. Exnnunsl uzmepenus. Muayk-
TUBHOCTb COJIEHOUA. SIBJI€HNE CAMOUH TYKIIUH.

3. Bzaumnas umoyxyus. B3anmHas WHIYKTHBHOCTH KaTylleK Ha OOINEM cepaedHuKe. TpaHc-
dopmatop. Pexum xonocroro xoxa. KoadduuumeHT Tpanchopmaiuu.

OkcnepumenT. 1) HarpeBanue mpoBOJHMKA WHIYKIIMOHHBIM TOKOM. 2) B3anMmopenicTBue 3iek-

TPOMAarHuTa v MPOBOJAIIETO Kojblla. 3) TOKM 3aMbIKaHUS W Pa3MBbIKAHUS IPU CAMOMHIYKIUH.

Pemenne ¢usnyeckux 3aaad mo Teme.

1. B omHOpOgHOM MarHUTHOM Tosie ¢ uHaykiueit 0,35 Tn paBHOMelz’)HO ¢ gactoror 480 006/MuH
Bpamaercs pamka, cozaepxkam@as 500 BuTkoB miomansio 50 cm®. Och BpallleHHS JIEKUT B
IUIOCKOCTA PaMKH MU TEPHEHAUKYISIpHA JIMHUAM HHIYKIUH. OTnpenenute MaKCUMaIbHYIO
OJ1C uHAYKIMH, BOSHUKAIOUIYIO B PaMKE.

2. MarnuTHass UHAYKIUSA MOJA MEXIy Mojrocamu reneparopa pasHa 0,8 Tn. Potop umeer
100 ButkoB mromansio 400 cm?. Haiture YaCTOTY BpAIUCHUSA SIKOPS, €CIM MaKCHUMAaJbHOE
sHayenue DJIC nnaykuuu pasao 200 B.

3. OnpenenuTe MHIAYKTUBHOCTD KaTYIIKU, €CIIM IIPU U3MEHEHUHU B HEM cuuibl Toka oT 0 10 5 A 3a
Bpemst 2 ¢ BozHukaet DJ1C unaykiuu 1 B.

4. Yemy paBHaA MHIYKIHS OJHOPOAHOTO MarHUTHOTO TOJIs, €CJIM MPHU BPAILICHUH B HEM IPSIMO-
JUHEWHOIro MPOBOJHUKA JUIMHOW 0,2 M BOKPYT OTHOTO M3 €r0 KOHIIOB C YIJIOBOM CKOPOCTBIO
50 pan/c Ha KOHIIaX MPOBOJIHUKA BO3ZHUKAET pa3HOCTh moTeHuanos 0,2 B?

5. Pamka mompaaeso 5 cm’ u3 10 BUTKOB conpotuBjieHreM 2 OM MOAKIIOYECHA K OaTHCTHY €-
CKOMY TaJIbBaHOMETPY BHYTPEHHUM colpoTuBieHueM 58 Om. PaMka HaxoauTcs MEXIy I10-
JI0CAaMU MarHuTa MEepIeHAUKYISIpPHO HalpaBieHuto nois. OnpeaenuTe WHIYKIUI0 MarHu T-

HOIO MOJs, €CJM IpH IOBOpOTe paMku Ha 180° yepe3 raJbBaHOMETP MPOXOJIUT 3apsjl
30 mxKon.

IIpakrnueckoe 3anstue 12.

Tema: DnekTpoMarHUTHbBIE KOJIeOaHUs U BOJTHBI

Ilepeuens 3a0anuii.

1. Dxempamoxu camounoykyuu. PazMpikanue 1enu ¢ MHAYKTUBHOCTHIO0. Onenka 3 /[C camon H-
OYKIIUH. 3aMbIKaHUE LENH C HHIYKTUBHOCTBIO. BBICOKOBOJIBTHBIN MHIYKTOD.
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2. Onepeus macHumHo2o noss. MarHuTHas SHEprus KOHTypa. DHEPrusi MarHUTHOTO MOJISl COoJle-
Homa. OOBEMHas MJIOTHOCTh YHEPTUU MarHUTHOTO IOJIS.

3. Dnexmpomacnumuule konebanus. KonebGarenbHblit koHTYp. [IpeBpaineHus sHEprUuu B KOHTY-
pe. Hactora cBOOOTHBIX KOJICOAHUH.

4. Cucmema ypasnenuu Maxceenna. IKCIEpUMEHTAIbHOE 000OCHOBAHUE CYIIECTBOBAHUS U OC-
HOBHBIX CBOICTB 3JIEKTPOMarHUTHBIX BOJIH.

OkcnepuMeHT. 1) DIleKTpOMarHuTHbBIC KoJeOaHus HU3KoM yacToThl. 2) Tpanchopmarop Tecrna.

3) Uanyvaronmii u npuemubiii BuOparopsl ['epua. 4) HeonoBas namma B mpreMHOM BUOpaTope.

5) DJIeKTpOHHBINA TEHEPATOP YIbTPABBICOKON YacTOTHI. 6) M3nydeHue U pacpocTpaHeHne dJCK-

TPOMAarHUTHBIX BOJIH.

3.5. JIaGopaTopHble padoThI
CEMECTP 3

Ha 3anstusx ocymecTBisercs: JOMycK K padore, cOOpka SKCIIEPUMEHTAIbHON YCTaHOBKH, B bI-
MOJIHEHUE 3KCIEpUMEHTa, 00paboTKa MOIYy4eHHBIX Pe3ylbTaToB, OGOpMIIEHHE OTYEeTa, 3aKiIo-
4yeHue 1o padore, noaydenune aAuddepeHInpoBaHHOrO 3a4eTa 10 BHIIOJIHEH HOM paborTe.

[Ipy BHIMOTHEHNH HKCIIEPUMEHTA CTY/ICHT BBIIOIHSET 3a/IaHMsL:

1) cobepuTe MEKTPUUYECKYIO LIEb B COOTBETCTBHH C MIPUHIUITHATBHON CXEMOIA;

2) HAyYUTECH MOJIL30BATHCS DIICKTPOU3MEPUTEIILHBIMU TPUOOPAMU; OTIPENICITUTE CUCTEMBI TPHO O-
POB, UX MTPEJIENTbl H3MEPEHMS], KJIIACC TOYHOCTH, OTHOCUTEIIBHYIO U aOCOIIOTHYIO MTOTPEIIHOCTH;

3) mpoaymaiitTe Mmociae0BaTeIbHOCTD ICHCTBHI MPH BBHIIOJHEHUH YKCIIEPUMEHTA;

4) BBHITIOJTHUTE SKCIICPHUMEHT, 3alMChIBasi PE3YJbTaThl HEIOCPEACTBEHHBIX U3MEPEHHIA B 3apaHee
MOJITOTOBJICHHYIO TaOJIUILY;

5) mocrpoiiTe rpaduKu UCCIEI0BAaHHBIX B KCIICPUMEHTE 3aBHCHMOCTEH OTHUX BEIMYMH OT JIPYTUX;

6) cienaiiTe HEOOXOMMBIC BBIYUCICHHUS;

7) olpeseNuTe TOTPEIHOCTH ITOJydeHHBIX Pe3YIbTaTOB;

8) ohopmuTE BHITIOIHEHHYIO pabOTYy;

9) HanWIIMTE 3aKITI0YCHUE MO BBHIIOJIHEHHO pabore.

JlaBoparopHble pabOThl OCHAIEHBl MHCTPYKIHUSAMH, COJAEPKAIMMH NepeueHb 000pyIoBaHus U
3aJaHusl.

Jlaboparophas padota 1 (4 uaca)

Tema: OnpenencHre eMKOCTH KOHICHCATOPA 0ANTUCTHYCCKHM METOZIOM

L]env: pa3BUBaTh HABBIKU COOPKH I€TI€H, BHITIOJHEHUS] U3MEPEHU; OMPEACTUTh EMKOCTh KOH-
JIeHcaTopa 0aJUTMCTUYECKUM METO/IOM.

Obopyoosanue: nabopaTopHas YyCTAaHOBKA ISl ONPEACIICHHS] eMKOCTH KOHJIEHCAaTopa OauTiCTU-
YECKUM METOJOM.

JlaGoparopHas padota 2 (4 uaca)

Tema: V3yueHne MarHUTORJIEKTPUUECKOTO ralbBAaHOMETPA

L]enb: HAYYUTHCS PACCUMTHIBATH IIYHT K aMIIEpMETPY U 100aBOYHOE COMPOTHBICHHUE K BOJIBT-
METpYy.

Obopyoosanue: nabopatopHas YCTaHOBKA IS PACHIMPEHUS MPENEIOB M3MEPEHUS IJIEKTPOU3-
MEPUTETBHBIX TPHOOPOB.

JlaGopatopHas padota 3 (4 uaca)

Tema: DxcriepuMeHTaIbHOE 000CHOBaHUE 3aKoHa OMa

L]env: pa3BUBaTh HABBIKK COOPKH IICTICH, BHIMIOJIHCHHS U3MEPEHHH, TOCTPOCHUS TPaUKOB; T10-
3HAKOMUTKCS C I0Ka3aTeIbHBIM OIBITOM [0 OOOCHOBAaHMIO 3akoHa OMma.

Obopyoosanue: m1abopaTopHasi yCTaHOBKA JIJIsl SKCTIEPUMEHTAILHOTO 000CHOBaHU S 3akoHa OMa.

Jlaboparopuas padota 4 (4 uaca)
Tema: OnpeseneHne COMPOTUBICHUI MOCTOM IMOCTOSIHHOTO TOKa
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L]env: pa3BUBaTh HABBIKM COOPKH LIETI€H, BBHIITOIHEHUS U3MEPEHU; HAyUUThCS OMPEAETATh CO-
MPOTUBJIEHUSI MOCTOM MTOCTOSIHHOT'O TOKA.

Obopydosanue: 1adopaTopHasi YCTAaHOBKA JUISI ONPENIENICHUs] COMPOTUBIIEHU MOCTOM IOCTOS H-
HOTO TOKA.

JIabopatopHas pabota 5 (4 uaca)

Tema: 1lonyyeHue BONBTAMIIEPHON XapaKTEPUCTUKHU I1OJYIIPOBOJHUKOBOIO JUOAA

L]env: pa3BUBaTh HaBBIKU COOPKU IEMEM, BHIMOJHEHUS U3MEPEHUHN, TOCTPOEHUS TPAPUKOB; U C-
CJIE0BATh BOJBTAMIIEPHBIE XapaKTEPUCTUKU ITUOAA.

Obopyoosanue: 1a00paTOpHasl yCTAaHOBKA JAJIsI IIOJIy4E€HUSI BOJIBTAMIIEPHOM XapaKTepUCTUKU I10-
JIYIPOBOJHUKOBOTIO JUOJA.

JlaboparopHas padota 6 (4 uaca)

Tema: Vzyuenue 3¢dexra Xosuia B MOIYIPOBOTHUKAX

L]env: pa3BUBaTh HABBIKM COOpPKH LIETIEH, BBIMOJIHEHUS M3MEPEHUM, MOCTPOEHUS TrpaduKoB;
ONPEIEINTD DIEMEHTAPHBIN 3apsJ B OIBITE 110 JIEKTPOIIHU3Y.

Obopyodosanue: 1abopaTopHas yCTaHOBKA ISl ONIpeieNIeHU sl BETMUMHBI 3JIEMEHTApHOTO 3apsja.
JlaGopaTopHast paboTa (IOMOJTHHUTENBHAS, JUISI CAMOCTOSITEIEHON PaOOTHhI)

Tema: V3ydeHne mpoueccoB 3apsiia v pa3psia KOHIEHCATopa

L]env: pa3BUBATh HABBIKK COOPKU IIETICH, BHIOJHEHUS M3MEPEHUM, TOCTPOEHUS TPaUKOB; U3Y-
YUTh MPOIECCHI 3apsi/ia U pa3psia KOHJAeHcaTopa.

Obopyodosanue: nabopaTOpHasi yCTAaHOBKA JJIsi M3Yy4EHUsI MPOLIECCOB 3apsAaa M pas3pssia KOHJEH-
caropa.

3.6. KonTposb caMocTOsITEeIbHOM padoThI

Y4eOHBIM MJIaHOM HE MPETYCMOTPEHbI

3.7. CamocTosiTe,ibHAsi pad0Ta CTYJI€HTOB

Pexomenyembie (OpPMBI  CaMOCTOSATENILHOW PAa0OTHI CTYIEHTOB: 1) oopMIIEHHE KOHCIIEKTa;
2) pemieHue (QU3MYECKUX 3a7a4; 3) MOATOTOBKA K JlabopaTtopHoii padote; 4) ohopMieHHe oT4eTa
110 JTabopaTOpHOIA paboTe; 5) MOATOTOBKA K KOHTPOJIBHOM paboTe.

4. ®oH OLIEHOYHBIX CPEJICTB

@OC BKIIOYACT OLICHOYHBIE CPEICTBA TEKYILEro, MPOMEKYTOYHOIO M IOCTHUTOrOBOTO
xkoHTpouis (Ilpunoxenue 1).

5. IlepeyeHb OCHOBHOM M JONOJHUTEJIbHOM Y4eOHOM JIMTEPATYPHI,
HE00X0AMMOM 1J151 0CBOCHHUS TUCUHUIINHBI

5.1. OcHoBHAas1 IUTEpaTypa

1. Beprenec, C. H. Teopermnueckas ¢usnka. KBaHTOBasA dIIEKTPOANHAMUKA | VIEOHUK IS BY30B
/ C. H. Beprenec. — 4-¢ u3n., ucap. u gon. — Mocksa : M3parensctBo FOpaiit, 2023. — 262
c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-01663-5. — Tekcr : snexrponusblii // O0-
paszoBarenbHas matdopma IOpaiit [caiit]. — URL: httpsi//urait.rwbcode/513140 (mata 06-
pammenus: 07.03.2025).

2. I'epmienszon, E.M. DuekrpoauHamuka: Yue0. mocoOue s CTy[. BBICIL e, y4eO. 3aBeje-
nuit. / E.M. I'epmien3on, H.H. Manos, A.H. MancypoB. — Mocksa : U3naTenbckuii meHTp
«Axagemus», 2002. — 352 ¢. — TekcT : HemoOCpeACTBEHHBIHN.

3. I'punes, A. 0. OcHoBBI 351ekTpoguHamMuku ¢ Matlab : yue6Hoe mocodue / A. 1O. I'punes,
E. B. Unpun. — Mocksa : Jloroc, 2012, — 176 ¢. — ISBN 978-5-98704-700-2. — Tekcr :
anekrponnslid // Ludposoit obpazoBarensHbIl pecypc IPR SMART : [caiit] — URL:
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https//www.iprbookshop.r/13009.html (mara oGpamenus: 08.03.2025). — Pexum nocryma:
JUIS aBTOPU3HD. TTOJIB30BATENICH.

. Uponos, WN.E. 3amaun mo oOmel ¢usuke: yued. mocodbue ans By3oB / WE. Hpomos. —

Mockra : BUHOM. Jlabopatopus 3nanwuii, 2007. — 432 c. — TekcT : HEMOCPECTBEHHBIH.

. Ilotamnos, JI. A. DnekTpoAMHAMUKA U PACIPOCTpaHEHHE PAJUOBOJIH : yueOHOe mocolue s

By3oB / JI. A. TlotamoB. — 2-¢ wm3n., ucnp. u gorn. — Mocksa : U3narensctBo HOpaiit,
2023. — 196 c. — (Bricmee obpazoBanme). — ISBN 978-5-534-05369-2. — TekcT : amek-
TPOHHBIN /! OO6pa3zoBarenbHas niatrdopma IOpaiit [caiiT]. — URL:
https//urait.ru/bcode/514146 (mata obpamenus: 07.03.2025).

5.2. lonoJiHUTEJIbHAS JIMTEPATYypa

1.

Anpapycesud, JI. K. DnekrpoauHaMuka U pacpoCcTpaHeHHE PaJHoOBOJIH : yueOHOe mocobue /
JI. K. Anapycesuu, A. A. Nmyk. — HoBocubupck : Cubupckuii rocyiapcTBEHHBIM YHHUBEP-
CUTET TellekoMMyHUKanuid u uHpopmatuku, 2009. — 207 ¢. — TekcT : 3NEKTpOHHBINA //
[MudpoBoit  obpazoBarensHBIi  pecypc IPR SMART : [caéit] —  URL:
https:/Aww.iprbookshop.ru/54807.html (mara ob6pamenus: 08.03.2025). — Pexum goctyma:
JUIsS aBTOPU3HD. TTOJIB30BATENCH .

. babenkuii, B. . Tlpuknaanas ¢usuka. MexaHnuka. DJIEKTPOMarHeTH3M : yaeOHoe mocobue

s By30oB / B. W. babenkwuit, O. H. TperbsikoBa. — 2-¢ u3., ucnp. u gor. — Mocksa : U3na-
tenbcTBO FOpaiit, 2023. — 325 c. — (Bsicmee obpazoBanue). — ISBN 978-5-534-08705-5.
— Texker : osnexrponHbii // OOpasoBarensHas miardopma FOpaiit [caiit]. — URL:
https//urait.ru/bcode/514898 (mara obpamenus: 07.03.2025).

. boumapes, b.B. Kypc o0meii ¢usuku B 3 k. KHura 2: 351eKTpoMardeTusM, OnTHKa, KBaHTO-

Bag ¢u3uka: yueOHuk s By3oB / B.B. bommapes, H.II. Kamammuxos, I'.I'. Cimpun. —
Mockga : M3marensctBo [Opaiit, 2024. — 441 c. — (Beiciiee o6pazoBanue). — ISBN 978-5-
9916-1754-3. — Texker : snexrpoHHBIN // OOpazoBarenbHas miatdopma IOpaiit [caiiT]. —
URL: https://urait.ru/bcode/535754 (nara oopamenus: 07.03.2025).

. Kamammnukos, H.II. OcHoBbl ¢um3uku: Yueb. mus By3oB: B 2 1. T. 1 / H.IL. Kamanmwuxkos,

M.A. CmonabipeB. — Mocksa : JIpoga, 2003. — 400 c. — TekcT : HemocpeACTBEHHBIH

. Kamanmuko, C.I'. DnexkrpuuectBo: Yuel. mocodue misi CTyd. (U3HYECKUX CIell. BY30B /

C.I'. KananmukoB. — MockBa : @usmatiaut, 2004. — 624 ¢. — TekcT : HeMOCPEACTBEHHBIM.

. Kopocrenes, H0. C. DnexrpoanHaMuKka - 3TO MPOCTO : yIeOHOE TTOCOOHE IS CAMOCTOSTEIb-

Hout pabotsl crymentoB / FO. C. Kopocrenes, A. B. [lanmu. — Camapa : Camapckuii rocy-
JTApCTBEHHBIA apXUTEKTypHO-CTpouTenbHbld yHuBepcurer, 9bC ACB, 2010. — 132 c. —
Tekct : anexkrponnsiit / LudpoBoii odpazoBarensHbiil pecypc IPR SMART : [caiit]. — URL:
https/Aww.iprbookshop.ru/20451.html (gara o6pamenus: 08.03.2025). — Pexxum goctyma:
JUIS aBTOPU3HD. TTOJIB30BATEICH.

6. Ilepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«HTepHEe T, NpOodecCHOHATBHBIX 023 JaHHBIX U MH(POPMAIMOHHBIX

CIIPABOYHBIX CUCTEM, HCITIOJIB3YEMBIX ITPH OCYIICCTBJICHUHA 06p33OBaTeJ'lI)HOFO

nmpomnecca 1mo TMCHUIIJINHE

6.1. IlepeueHb pecypcoB HH(pOPMANMOHHO-KOMMYHMKAIIMOHHOI ceTH «HTEepHETY,
HeO00X0AMMBIX /ISl 0CBOEHUS TMCIUILINHBI

1. ®dusrka B onbITax M AKcriepuMeHTax: Mips:/mww.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
2. Kypuamnsr:

https:/fiz.1sept.ru/fizarchive.php — ®wusuka

http//Awww.kvant.info/ — Kant
https//www.elibrary.ru/title_about.asp?id=9870 — Yuebnas ¢usuka
https:/iopscience. iop.org/journal/0031-9120 — Physics Education
https://aapt.scitation.org/journal/pte — The Physics Teacher
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https://aapt.scitation.org/journal/pte

6.2. IlepeyeHb HeoOXOAUMBIX NPOGeCCHOHAIBHBIX 043 JaHHBIX M HHG(pOPMANMOHHBIX
CIIPABOYHBIX CHCTEM

DJeKTpoHHas OoubamoreyHas cucreMa «PR SMART». Pexum JOCTyIa:
http/Awww. iprbookshop.ru

DnexrponHas OubanoTeynas cucrema «fOpaiit». Pexxum mocryma: httpsi//urait.ru

DJIeKTpOHHO-0MOMMoTeuHas cuctema «Jlaup» (pasaen «CereBasi 2JIEKTpOoHHAss OMOIMOTEKa TIe-
JAaTOTUUYECKUX BY30B»). Pexxum moctyna: httpsi//e.lanbook.com

DnekTpoHHOo-0ubInoTeunas cucrema «PykoHT». Pexum nocryna: https//lib.rucont.ru/search
MexBy30BcKasi eKTpoHHas oubnmnoreka. Pexxum mocryma: https//icdlib.nspu.rw/

Hayunas DJIEKTPOHHAs 6ubnuorexa eLIBRARU.RU Pexum JloCTyIa:
https//www.elibrary.ru/defaultx.asp

HamnonaneHas aiexTpoHHas neTckas ononuoreka. Pexxum noctyma: https/arch.rgdb.rw/xmlui/
HannonanbHas snexrpoHHas 6ubanoreka. Pesxum nocryna: https/rusneb.ru
[Ipesunentckas 6ubmorexa umenu b.H. Enpiinna. Pexxum noctyna: https//www.prlib.ru

Polpred.com O630p CMMU. Pesxxum nocryma: https://polpred.com

7. MeToauyeckue yKa3zaHusl M y4eOHO-MeTOoAu4YecKoe o0ecreyeHmne
JJI1 00YyYAOIIMXCS 10 OCBOCHUIO TUCHHUIIIMHBI

JucuuiinHa pean3yeTcsl B COOTBETCTBUHU € YKa3aHUsIMH «MeEToIMuecKue peKoMeH 1 a-
MU 10 OPraHHU3aIlMU 00pa30BaTENBHOIO Mpollecca MPU OCBOSHUU IWCUUIUIMHBDY, pa3Melle H-
ueiMu B DVIOC yHuBepcurera (€i0S.ggpi.org).

MeTonuueckne peKOMEH Talliu JJis paboThl ¢ HHBaNMKAaMH U uiiamMu ¢ OB3 pasMerieHbl
B DUMOC yHuBepcuteta (€i0S.ggpi.org).
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8. MaTepHaJIbHO-TeXHI/I‘IeCKaH 6333, nmporpaMmmMHoO¢€ oﬁecnequne,
Heo0XoauMoe AJ OCYIICCTBJICHU A 06pa3OBaTe.]]I>HOFO nponmecca mo JTMCuMILInHe

VYuebnsiit koprye 1, ayquropun 201, 208, 209.
[lonHell TepeyeHb MaTepUalbHO-TEXHMYECKOW Oa3bl M MPOrpaMMHOI0 00ecnedeHus
pasmertienbl B DMOC yHuBepcureta (€i0S.0gpi.org).

9. PeMTHHT-TIIAH OLIEHKH YCIIEBA€MOCTH CTYI€HTOB

B Tedenue cemecTpa MpOBOAWTCS PEUTHHT ISl OCYIIECTBICHUS TEKYILIETO KOHTPOIIS 32 OCBOE-
HUEeM y4eOHOro MaTepuana CTyaeHTamH. 3a (akT TOCEHmICHUS 3aHSATHH Oaibl HE CTaBSATCS.
OIICHI/IB&HI/Ie PE3YIBTATOB BCEX BUA0B ACATCIIBHOCTU IMTPOU3BOJUTCH 110 IATHOAIUIFHOM IIIKAJIE.

Oyenku no meopuu. CUCTEMAaTUYECKA HA JICKIUAX MPOBOJATCS c0Oeced08anus no NPOUOeHHOM)
Mamepuany (HE pexe OJHOTO pas3a B TPH JICKIHH ); npogepka 3Hanus gopmyn (He MeHee 4 pa3 3a
cemectp). UeTbIpe pa3a B ceMECTp MPOBOIATCS KOHMPOJIbHblE pabombl NO Mmeopuul.

Oyenkxu no npakmuxe. B TeueHne ceMecTpa IMPOBOAITCS HE MEHEE YETBIPEX KOHMPOJIbHbIX Pd-
bom no 3aoavam.

Ouenku no nabopamopuvim pabomam. CTyIeHTHI CIAIOT TUCBMEHHBIE omyemvl no 1abopamop-

HbIM pabomam.

1) Iepen BhITTONHEHHEM JTAOOPATOPHOM PAaOOTHI MPOBOAMTCS KPaTKOE COOECETOBAHHME UJIH CTY-
NeHThl B TeueHue 30 MUHYT MUCBMEHHO M3J1aratoT TEOPETUUYECKUI MaTepral, U3ydeHHBIN mpu
MOATOTOBKE K padore.

2) CTymeHT JOIyCKaeTcsl K BBIMOJHEHHIO pabOThI, €CM B €ro TeTpaaud o(opMiIeHa 3aroTOBKa
OTYeTa, U OH MOHUMAeT (PU3NYECKYIO CYIHOCTh SIBJICHUI, KOTOpbIE COOMPAETCS UCCIE0BATh.

3) B nporiecce BhIMONMHEHHS paOOThI MPOBEPSIOTCS 3HAHUS MPUHIIUTIA ICHCTBUS UCIIOIb3Ye MBIX
MpUOOPOB, YMEHUS COOMPATH SKCIIEPUMEHTAILHYIO YCTAHOBKY, BBITIONHSTH H3MEPEHUS U 00-
pabaTpIBaTh UX PE3yAbTATHI.

4) TIOMHOCTBIO TOTOBBIN OTYET 1O paboTe MPOBEPSIETCS MPEMOABATEIIEM.

5) [To xaxmoii paboOTe CTYICHT IMOJydaeT JABE OICHKHU: MIEPBYIO — 332 TEOPHIO, BTOPYIO — 3a MPO-

BeJieHHuEe U 0OpMIIEHHE PE3YJIbTATOB SKCIIEPUMEHTA.

19



JIMCT perucTpanuu u3MeHeHU U JonoHeHui Kk PIIJI

(puxcupyroTcss ©3MEHEHHUSI U IOTIOTHEHUS Iepe]l HadyaloM y4eOHOTO rofa,

MPpU HEOOXOIMMOCTH BHECEHHS MI3MEHEHU Ha CIEAYIOIMN TOJT —

oQopMIISIETCST HOBBIH JINCT U3MEHEHHH )

Homep u nata

pacropsiu-
Homep N TEJBHOTO
ConepxaHue W3MEHEHUI
M3MEHEHUS JIOKyMEHTa O
BHECEHUN
M3MEHEHUI
1
2
3
7
5
6
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®OH/] OLIEHOYHBIX CPEJCTB IO JUCLIAIUIVHE
OBIIAS U DKCIIEPUMEHTAJILHASI ®U3UKA.
YJEKTPOIUHAMMKA

1. @®oHJ OLIEHOYHBIX CPE€ACTB AJi TCKYIIECTIr0 KOHTPOJIA YCIIEBAEMOCTH,
HpOMeH(yTOqHOﬁ aTTeCTAllHU U ITOCTUTOIOBOI0 KOHTPOJIA IO JUCHMILJIMHE

1.1. Hacrosmmit ®oun ounenounsix cpeacts (POC) mo mucrumnuae «O0m@s u dKCIepUMeH-
TanbHasE QU3KKa. DIIEKTPOAUHAMUKA SIBJISIETCS HEOThEMIJIEMBIM MPUJIOKEHUEM K pabouelt mpo-
rpamMmme aucnuIInHbl «OO0Imas U dKcrepuMeHTanbHas ¢usnka. DiekrpoauHamuka» (PI1/I). Ha
naHHbplil @OC pacnpocTpaHsIOTCS BCE PEKBU3UTHI yTBEpXKIAeHUs, npeacraBiaeHHbie B PIIJ] mo
JTAHHOM U CLIUILINHE.

1.2. OuenuBanue BceX BHUIOB KOHTPOJS (TEKYIEro, MPOMEXYTOYHOTO, MOCTUTOTOBOTO) OCY-
[ECTBJIIAETCS 110 5-TU OAJUILHON IIKaJIE.

1.3. Pe3yibTarhl OIleHUBaHUS TEKYIIETO KOHTPOJIS YIMTHIBAIOTCS B PSHTHHTE.

2. IlepeueHb IJIAHUPYEMBIX Pe3yJabTATOB 00yUEeHUs M0 TUCUHUILINHE,
COOTHECEHHBIX € YCTAHOBJIEHHBIMHU MHAMKATOPAMH 10 CTUKEHUSI KOMITE TEHIM I

Ko xommerenimu

[K-1

DopMynHpOBKa CnocobeH ocBauBaTh M HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS U MPAK-

KOMIIETEHLIN U TUYECKHE YMEHHS U HaBBIKM B TMPEIAMETHON OONAcTH MpU pPElICHUH
npoeCcCHOHANBHBIX 33/1a4

Wn nukatop UIIK-1.1. 3Haer CTpyKTypy, COCTaB M IUJAAKTUYECKUE €AUHUIBI TIPE-

JOCTHIKEHUS METHOM 00siacTu (MpenoaaBaeMoro npeamera).

KOMITETEHIIN U NIIK-1.2. YMeeT ocymiecTBIATh OTOOpP y4eOHOIO CoAepKaHus JJsl ero

peanu3aly B pazIMYHbIX opMax OOydeHHsSI B COOTBETCTBUHU C TpeOo-
Banusimu ®I'OC OO.

HIIK-1.3. JlemoHCTpUpYeT yMEHHE pa3padaThiBaTh pa3lIuyuHbIC (OPMBI
y4eOHBIX 3aHATHH, MPUMEHATh METO/IbI, IPUEMBI U TEXHOJIOTUH 00yde-
HU, B TOM YuCle HHGOPMAITMOHHBIE.

Kon xommerennuu

I1K-3

DopMynMpoOBKa Crnocoben (GopMHpPOBaTh Pa3BUBAIOLIYI0 00pa30BATENBHYIO Cpeay A
KOMITETCHITNU JTOCTH)KEHUS JIMYHOCTHBIX, MPEAMETHBIX U METAIPEIMETHBIX PE3ybTa-

TOB 00Y4EHMsI CPEACTBAMHU IIPETOAABAEMBIX YUEOHBIX IIPEIMETOB
Wunukarop UIIK-3.1. Bnaneer cnocobamMu MHTErpaly y4eOHBIX MPEAMETOB JUIs
JOCTH)KEHU S OpraHu3alliy pa3BUBAIOIICH Y4eOHOH NeATeTbHOCTH (MCCIEI0BATENb-
KOMIIETEHIIN A CKOM, MPOEKTHOM, TPYIIIOBOM U Jp.).

NIIK-3.2. Ucnonp3yer oOpa3oBaTeNbHBIA MOTEHIHAT COIIMOKYIBTYP-
HOM cpelibl permoHa B MpenojiaBaHuu (peamera mo npouir) B yueo-
HOU U BO BHEYPOYHOU AEATEIBLHOCTH.

NIIK-3.3. 3HaeT ncuxonoro-neaaroriueckue yciaoBusl CO3AaHMS pa3BU-
BAIOLIEH 00pa30BaTeIbHONM Cpebl Ul TOCTHKEHUSI IMYHOCTHBIX U Me-
TanpeAMETHBIX PE3yJAbTaTOB O0Y4EHUS

3. COIIep)KaHI/Ie OICHOYHBIX CPEACTB TEKYIIETI0O KOHTPOJIA H

KPHTCPUU UX OLICHUBAHHUSA

3.1. Tekyumii KOHTPOJb OCYIIECTBISETCS MpenojaBaTeaeM TUCLUIIIMHBI U MPOBEICHUH 3a-
HATHI B cieayronmx (¢opmax: codeceoBaHue MO MPOIEHHOMY MaTepuay, IpoOBEepKa 3HaHUs
dopMyJ1, KOHTPOJIbHAS paboTa MO TEOPUH, KOHTPOJIbHAs paboTa 1mo 3agavyam, OT4eT 1mo jJadbopa-
TOpHOM pabore.

3.2. ®OpMBI TEKYIIETO KOHTPOJISI U KPUTEPUU UX OLICHUBAHMUSL.
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®opma koHTpos 1: cobecedosarue no npotideHHoOMY Mamepuaty
Tunogvle sonpocwl 01 cobeced08anus no NPOUOEHHOMY MaAmMepuay

[IpoBepsieMble KOMIIETEHIIMM W WHAWKATOPHI AocTikeHus kommereHuwmit: IMK-1: MIIK-1.1.,
UIIK-1.2., UTIK-1.3.; TIK-3: UTIK-3.1., UT1IK-3.2., UT1K-3.3.

Bpewmst oTBeTa Ha mocTaBIeHHBIN BOopoc He OoJiee 2-3 MUHYT.

Kputepuu olleHHBaHMS: HCUEPIBIBAIONMI OTBET — 5 OAJJIOB; OTBET C HETOUYHOCTIMH — 4 Gainia;
YAOBJIETBOPUTEIbHBIH OTBET — 3 Oaysia; HEBEpHbI OTBeT — 2 0ajuia; OTCYTCTBHE OTBETa —
1 Gas.

1. Yemy paBeH 3apsij dJeKTpoHa’?

. B uem cocrosT (hyHaameHTanbHBIE CBOMCTBA 3apsia?

. Kaxkas snexrprueckasi cucrema Ha3bIBaeTCsl 3aMKHYTOM ?
. ChopmynmupyiiTe 3aKOH COXpaHCHHS 3apsja.

. Chopmynupyiite 3akoH Kynona.

. HazoBuTe equHULIBI 3apsija.

. UeMy paBHa dJIeKTpHYecKasi TOCTOSHHAsA?

. UTo Takoe AMAIEKTpUYECcKass TPOHUIIAEMOCTh CPEIbI?

. HazoBuTe equHUIIBI H3MEPEHUS HAPSHKEHHOCTH.

10. JlaiiTe onpeneneHue npoOHOTo 3apsa.

11. HazoBute dopmyny HanpsskeHHOCTH OISl TOUEYHOTO 3apsia.
12. ChopmynupyiTe TPUHITUIT CYIEPIIO3UITHH.

13. Uro Takoe 3JAEKTPUYECKUN TUTONb?

14. Uemy paBeH dJIEKTPUUYECKHI MOMEHT JAHUTIONS?

15. Kak onpenenuTh HaPsSHKEHHOCTD ITOJIS TATIOJIS ?

O 001NN K~ W

dopMa KOHTPOJIS 2: nposepKa 3HAHUSL (PopMYT

Tunosvie 3a0anus OJisl RPOGEPKU 3HAHUS hopMYI

[IpoBepsiemble KOMIIETEHIIMU M WHAMKATOpPHI AocTvkeHust komnerenmui: [MK-1: MUITK-1.1.,
UIIK-1.2., UT1K-1.3.; TIK-3: UT1K-3.1., UTIK-3.2., UT1K-3.3.

Bpewmst BeinonHeHus 3a1aHus 3 MUHYTHI.

Kpurepuu onennBanus: mpaBuibHas opmyna — 1 6amn; HeBepHas gopmyna — 0 6a1oB; UTOTO-
Basi OIICHKA OMPECIIICTCS CYMMO HaOpaHHBIX OAJIJIOB.

3anunmte ciaeayronme GopMyIIb:

1) 3akon KyroHna;

2) BJIEKTpUYECKasi TTOCTOSIHHAS,

3) HanPSHKEHHOCTH JIEKTPOCTATUIECKOTO MOJIS;

4) MOTOK BEKTOpa HAIMPSDKEHHOCTH;

5) NPHHIIKII CYIIEPIIO3UIIAN IIEKTPOCTATHIECKUX TTOJIEH .

®opma KOHTPOJSA 3: KOHMPOALHAS paboma no meopuu

Tunosas konmponvHas paboma no meopuu

[IpoBepsiemble KOMIIETEHIIMU M WHAMKATOpPHI AocTvkeHust kommnerenuuid: [MK-1: MITK-1.1.,
WIIK-1.2., UT1K-1.3.; TIK-3: UTIK-3.1., UT1K-3.2., UI1K-3.3.

Bpems BeinonHenus 3aganus 90 MUHYT.

Kpurepuu ouenunBanus: 3auet mno padoTe CTaBUTCS, eciau AaHbl He MeHee 50% BepHBIX OTBETOB

9 b
YIOBJIETBOPUTENBHO — HE MeHee 60%, xopoio — He MmeHee 80% U OTIUYHO — €CIIU JTaHBI HE Me-
Hee 90% npaBUIIBHBIX OTBETOB.
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Tunoeasa Kkonmpoavnaa padoma no I1eKMPUYECKOMy MOKY.

Ha xoHTponbHyI0 paboTy OTBOAUTCS JBa akaJeMHuecKuxX yaca. CTyAEeHT MOIydaeT CelualbHOe
nocodre M aKKypaTHO BIIMCHIBAET OTBETHI Ha IOCTABJIEHHbIE BOIPOCH B OTBEJICHHBIE JJISI 3TOTO
MecTa. TekcT 1 GopMynbl MUILYTCS PYYKOM, PUCYHKH BBIIOJHSIOTCS MSATKUM KapaH/alloM.

1. Ilocmosannwlii 31eKxmpudecKuii mox.

1. Jlaifre ompesesieHre IEKTPHUIECKOro TOKA.

2. HazoBure ycioBus CyIIeCTBOBaHUA TOKA.

3. CxeMaTHueCcKH 300pa3uTe OIBIT IO JIEMOHCTPAIMH AICKTPUYESCKOr0 TOKA B DIICKTPOCTATHKE.

4. Hanmmmre (hOpMyITeI JIsL CHITBI TOKA M TUIOTHOCTH TOKA. Y KaXKUTE WX €JUHUIBI M3MEPEHHS.

5. Kaxoli Tok Ha3bIBaeTCs OCTOSHHBIM ? Harmwimre hopMysTy 111 CKOPOCTH JIBIDKEHUST HOCUTETICH 3apsia.
6. laiire onpenenenue U GOpMYITy NEKTPOABIKYILEH CIIIBI.

7. Hakire onpenenenue cTOpoHHUX cwil. OXapaKTepu3ylre MpUpoly U MoJie CTOPOHHUX CHIL.

8. Harmmmre onpenenenie 1 GopMyiy AJisl HAPSIKEHMSL.

2. 3aKonbl nOCMOANHO20 MOKA.

1. Chopmymupytire 3axon Oma, caenaiire BeiBoj 3akoHa Oma.

2. IlpuBeaure dhopMymbl AT TIPOBOAMMOCTH U CONPOTHUBIICHUS.

3. 3ammmmre 3akoH Oma B nuddepeHmansHoi hopMe, MOSICHATE BXOJSIIIE B HETO BEJINY UHBI.

4. 3ammmure 3axkoH OMa Il OJJHOPOJTHOTO y4acTKa LIeTH, 1JI1 HEOAHOPOIHOTO y4acTKa, A 3aMKHYTOM
IeTIN.

5. [aiire onpenenenue paboOTHI M MOIIHOCTH TOKA.

6. 3armmmre u nosicanTe 3akoH Jxoyins-JIeHa B uHTETpanbHOM 1 nuddepeHIaIBHOI popMax.

7. Jaiire onpeneseHns y3JI0B U KOHTYPOB pa3BETBICHHON LIETIH.

8. 3ammmre npaBmwia Kupxroda.

9. IlpuBeiuTe aarOpUTM pacyeTa MMEKTPUICCKUX LETICH.

3. Tok 6 saKyyme, 2a3ax u 31eKmpoaumax.

1. Onuimre siBIEHHUE TEPMOIEKTPOHHON 3MHCCHM.

2. Hapucyiite BOIbTaMIIEPHYIO XapaKTEPUCTHKY BAaKYyMHOTO THOJA.

3. Hapucyiire cxeMy 3JIeKTPOBaKyyMHOI'O TPHOJIA.

4. CxeMaTH4eCKH 300pa3uTe 3JIeKTPOHHO-TTYIEBYIO TPYOKY.

5. Maiire onpeneneHre aeKTpUIEcKoro pa3psaaa B razax. Kak npovcxoaur nonmsaims raza?

6. YKaXuTe yCJIOBUSI CAMOCTOSITEILHOTO M HECAMOCTOSTEIIHLHOTO Pa3psoB B razax. UTo Takoe ymaapHast
HOoHM3aIWsl Traza?

7. Jlaiire onpejieNicHIe PEKOMOMHAIMKM HOHOB.

8. llaiire onpenesieHre TIa3MBbl.

9. CxeMaTHdeCcKr M300pa3uTe AHUCCOIMAIMIO U PEKOM O MHAIIHMIO.

10. OxapakTepu3yiTe 3aBUCHMOCTb CONPOTUBJICHHS HIICKTPOINUTA OT TEMIEPaTYphI.

11. Malire onpeneseHye MEKTPOIM3a, HamMIMTe 3akoH Dapasest.

4. Tox 6 memannax u noaynpo6oOHUKAX.

. Oxapakrepmyiire MeKTPUIECKUA TOK B METaJIIax.

. Harmmmmre u nosicaure hopmyiy 3aBUCHMOCTH CONPOTHBIICHUS METallIa OT TeMIEpPaTyphl.

. YKaKuTe MOHATHE U YCJIOBUS CBEPXIPOBOAMMOCTH.

. Jaiire onpenenenne nomynpoBoAHMKOB. UTO Takoe COOCTBEHHAS! IPOBOANMOCTH?

. Kak 1 nouemy comnpoTuBieHre MOMYNPOBOAHMKA 3aBHCUT OT TEMIIEPATYPhl U OCBEIICHHOCTH?
. Jlaitre omnpenenenue npumMecHoi nposonuMoctu. [IpuBeaure npumepsl.

. UTo Takoe KOHTaKTHasl Pa3HOCTb MOTEHLMAIOB?

. CxemMaTH4ecK 300 pa3nuTe 1 MOSICHATE NEKTPOHHO-TBIPOYHBIH MEPEXO]I.

01N LN W —

®opma KOHTPOJSA 4: KOHMPOALHASL paboma no 3a0a4am
Tunosas konmpoavHas paboma no 3a0a4am

[IpoBepsieMble KOMIETEHIIMM W HWHAWKATOPBI JocTkeHus kommereHniuid: [1K-1: UIIK-1.1.,
UIIK-1.2., UT1K-1.3.; T1IK-3: UTIK-3.1., UT1K-3.2., UT1K-3.3.

BpeMﬂ BBIINNOJITHEHUA 3aJaHH I 45 MUHYT.
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Kpurepuu oneHnBaHus.

1. YcnoBue 3a1aum akkypaTHO U pa300pUMBO 3alIMCaHO CIIOBAMHU.

2. JlaHHbI€ 32/1a41 KPAaTKO BBIITMCAHBI CTOJIOUKOM, IepeBeieHbl B cuctemy CHU.

3. KoppekTHO 1 aKkKypaTHO M300pa)X€HO OTHOCAIIEECS K 3a/1a4e (PH3UYECKOe SBIICHHE.
4. TlosicHeHBI BCE OTHOCAIMECS K 3a7a4e (HOPMYIIBIL.

5. IlpaBUIIbHO clieNaH BBIBOJ pacueTHOU (hOPMYIIBI.

6. be3o1mm004YHO MOTY4eHO YMCIIOBOE 3HAYCHUE UCKOMOM BEJIMUMHBI.

7. IlpaBUIIBHO 3allMCaH U MPOAHAIU3UPOBAH IMOJYyYEHHBIN OTBET.

HenpaBunpHO pemeHHas 3amada moirydaeT 2 Oaia; IpaBHIIbHO PEUIeHHAs 3a/1a4a OI[CHUBACTCS
3 Oaymamu, K KOTOPBIM JO0OABIISIETCSI TI0 OJJHOMY 0aJuTy 3a Ka)KIIbIi BBITTOJIHEHHBIH ITYHKT KPUTe-
pHueB olleHMBaHus. Bce Oamipl cyMMUPYIOTCS; 3a4eT IO 3a/1a4€ CTaBUTCS, €CIIM HaOpaHbI HE Me-
Hee 5 0amioB, yAOBJIETBOPUTEIBHO — HE MEHee 6, XOPOIlo — He MeHee 8 U OTIUYHO — €CIIU TO-
Jy4eHbl HEe MeHee 9 0asoB.

Tunoeasa KonmpobHas padboma no 3a0a4am Ha INEKMPUYECKUTI MOK

3aoaua 1. Haiigute 3/1C sneMeHTa, €Ciiy IPH U3MEPEHU U HAIIPSDKEHUS Ha €r0 KIIeMMaXxX BOJIBT-
METPOM € BHYTpeHHHUM conpotusiennem 20 Om nonyuyaem 1,37 B, a npu 3aMbIKaHUM 3JIEMEHTa
Ha conpotuBiienue 10 OM nmomygaem tok 0,132 A.

3aoaua 2. KakoBa TOJIIMHA CJIOSI MU, BBIJICJIMBILEIOCS 3a 5 U MPU 3JIEKTPOJIN3E METHOTO Ky-
1opoca, €CJIM MIOTHOCTh Toka 80 AM??

dopma KOHTPOJIS 5: omuem no 1abopamoprou pabome
Tunosoui omuem no 1abopamopHol pabome

[IpoBepsiemble KOMIIETEHIIMM M WHAUKATOpHI AocTvkeHuss komnerenuuid: [MK-1: MUIIK-1.1.,
WIIK-1.2., UTIK-1.3.; TIK-3: UIIK-3.1., UTIK-3.2., UTIK-3.3.

BpCMH BBITIOJIHCHUA 3aJaHU . B TCUCHUC J'Ia60paT0pHBIX 3aHATHH.

Ha kaxxmoe 3aHsATHE CTYIEHT MPUXOJUT C 3apaHee oGopMIIEHHOM 3ar0TOBKOM OTUETOB MO 3arljia-
HI/IpOBaHHbIM BKCHepI/IMeHTaM. CTYIICHT I[OHYCKaCTCSI K BBIIIOJIHCHHUIO BKCHepI/IMeHTa, C€CJIN OH.:
1) npeabsBIACT MOJHOICHHYIO 3arOTOBKY OTYETa; 2) MOHMMAET (U3UUYECKYIO CYIHOCTh HCCIIe-
JYeMOTO SIBIICHUST; 3) MPEICTABIISIET MOPSIOK BBHIMIOTHEHUS SKCIIEpUMEHTa; 4) 3HaeT TpeOOBaHUs
TEXHUKH O€30I1aCHOCTH.

Jns opopmieHus 1abopaTopHbIX paboT HeoOXoauMa pabouas TeTpaab. B kadecTBe Hee Jydine
BCETO MOJIXOJUT OObIYHAS YICHHYECKasi TeTpaJb B KIETOUKy 0ObeMoM 18 nucToB. 3amucu B TeT-
panu Mpou3BOIATCS YEPHUIIAMH, PUCYHKH BBITIOJHSIOTCS MATKUM KapaHjaioMm c rpudenem 2B
mrametpoM 0,5 MM. OTYETHI 110 BBIMIOJTHECHHBIM 3KCIIEPUMEHTAM BKITIOYAIOT CICAYIONME ITYHKTHI.

1. Haszsanue ucciedosanusi, KOTOpOE OINpPEIEIsIeT CoJAep)KaHUE MPEACTOSIeH J1abopaTopHOM
paboTHL.

2. I{enu sxcnepumenma CTyAeHT GOPMYIHPYET CAaMOCTOATENBHO. J{JIsl 3TOr0 HY)KHO IPOYUTATH
MMeEIoIIeecs] B TOCOOHUH ONUCAaHUE SKCIIEPUMEHTAIBHOTO MCCIIeI0OBaHMs U MTPEJICTAaBUTh ceOe
OCHOBHBIE €ro JdTambl. 3aTeM HEeoOX0IuMO ChOpPMYIUPOBATH U 3alKcaTh LEIH OOydeHHUs,
Pa3BUTHS M BOCIUTAHUS, KOTOPBIE CTYJICHT Iepet OO0 CTaBHT.

3. Bvi600 pacuemnoti popmyabi OCYILIECTBIISIETCS B OCHOBHOM T10 MHCTPYKLIUH K 1a00paTOpHOH pa-
00Te WM KOHCIIEKTaM JICKIHH. DIEKTPHYecKas cxema ISl U3ydeHHs! SIBJICHHS COBEPIICHHO
HeoOXxoauma.

4. Ycempoiicmeéo u npunyun Oeticmeus usuueckux npubopos. llpu moarotroBke k padbote
JOJDKHBI OBITH M3Y4eHBI UCIOJIb3yeMble B Hell (u3mueckue mpubopsl 1 B paboyeil TeTpanu
OIMCaHBI T€ U3 HUX, KOTOPBIE CTY/ICHTY BCTPEYAIOTCS BIICPBHIC.

5. Dkcnepumenmanvras ycmanogka. 11o npuBeIcHHOMY B TOCOOMH OIMCAHUIO CTYAEHT PUCYET
ANEKTPUYECKYIO0 CXeMY IKCIIEPHMEHTAIBHON YCTaHOBKH, 0003HAa4YaeT Ha HEW BCE AIEMEHTHI
YCTAHOBKHU M IOSICHSIET MX Ha3HAUCHHE.
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6. Bvinonnenue sxcnepumenma 3aKI04aeTCsl B CO3JAHUM YCIOBH AJ1s1 BOCIIPOU3BE ICHUS HCCIIe-
JyeMOTO sSIBJICHUS Y IPOBEJCHUH HE0OX0UMbIX U3MepeHuid. [loaToMy npu moaAroToBke ot4e-
Ta B pabovell TeTpaau T0JKEH ObITh IPEICTABIICH MOPSIOK BHIITOIHEHHUS SKCIIEpUMEHTa, C/1e-
JIaHbl KapaHJalloM 3arOTOBKM TaOJIUI AJIS 3allMCH PE3yIbTaTOB HEMOCPEICTBEHHBIX H3MeED e-
HUW U BBIYMCICHUH, OCTaBJIEHO MECTO JUIsl BOBMOXHBIX 3aMETOK IO X0y KCIIEpUMEHTA.

7. Habnwoaemvie ssgnenus. Ecnu B mporiecce BBIIOTHEHUSI YI€OHOTO MCCICIOBAHUS CTYACHT
BIIEpBbIE HAOIIONAET AJIEKTPUUECKUE SABJICHUS, TO OHU TOJDKHBI OBITh ONIMCAHbl U OOBSCHEHBI.

8. Pesynomamsi sxcnepumenma. CTYIEHT CaMOCTOSATEIBHO BBIOMpPAET crocod 00paboTKu KC-
MEePUMEHTAIBHBIX NTaHHBIX. [Ipearnodrenue oTnaercss OOMEIPUHATOMY aITOPUTMY 00paboT-
KU pPEe3y/IbTaTOB HENOCPEICTBEHHBIX U3MEPEHUN, KOTOPBIH COCTOUT B BBIUMCIEHUU CTaH-
JApPTHOU IOTPEIHOCTH.

9. Jlononnumenvhvie 6onpocel. B onucaHNU Kaxk0M J1ab0paTOpHON paOOTHl MPUBEICHBI J10-
IIOJIHUTENBbHBIE BOIIPOCHI, HA KOTOPbIE JOJDKEH YMETh OTBEYATh CTY/IEHT.

10. 3axmouenue. CTyIeHT yKa3blBaeT OCOOCHHOCTH BBIIIOJHEHHOTO SKCIEPUMEHTA, MepeuncisieT
BCTPETUBIIMECS TPYIHOCTH, JENaeT CaMOOIICHKY CBOEH JeSTEIBHOCTH U  OIpEIeIseT,
HACKOJIBKO YJaJloCh JOCTHYb IIOCTaBJICHHbIE Iepel COO0H 1ieu.

11. Oyenusanue 6vinonunenHol pabomul. Ha Kaxa0M 3aHATHH, KPOME JIBYX TEPBBIX, CTYIEHTHI
OTYUTHIBAIOTCS MO BHIMTOJIHEHHOW Ha MpeablayleM 3aHatuu padore. Ilocne Gecenpl co cTy-
JICHTOM IpernojaBareib JByMsl He3aBUCUMBIMU OLIEHKaMHU IO MATHOAUIbHOM 1IKajie OI[eHUB a-
€T 3HaHWE (PU3NUYECKON TEOPUH HMCCIICOBAaHHOTO SIBICHUS (MYHKTHI 1, 3, 4) U 3KcIiepuMeH-
TaJbHbIE YMEHUS, MOJyICHHBIC TIPH BBITTOJTHEHUH JTA0OpaTOpHOU paboThI (MMyHKTHI 5 -8). [pu
HEOOXOJMMOCTH OH 3a/1aeT OJJMH MJIM HECKOJIBKO JIOTIOJTHHUTEIbHBIX BOIIPOCOB.

O1eHKH 3aNTMCBIBAIOTCS B pabouyro TeTpaab, CTABUTCS JaTa U MOIIKCH IPEIoJaBaTeIsl.

3.3. Meroauueckue ykazaHHs 110 IPOBEJCHUIO MPOLETYphl TEKYLLIEr0 KOHTPOJISA

1. Texynmii KOHTPOJIb MPOBOAMUTCS HA MPOTSHKEHU U BCETO CEMECTpa.

2. Coop, 00paboTka W OIIEHMBAaHWE PE3YJIBTATOB TEKYIIETO KOHTPOJIS MPOBOISTCS TpPEnoiaBa-
TeJIeM, BEYIIMM TUCLUIUIMHY.

3. IlpenbsiBiieHue pe3yabTaTOB OLIEHWBAHMS OCYILIECTBIIIETCS B TEUCHHE HENeNU MOocie MpoBe-
JEHUSI KOHTPOJIBHOTO MEPOIPHUSTHSL.

4. Pe3ynbTaThl TEKyLIETO KOHTPOJIS YYUTHIBAIOTCS B PEUTUHIE IO U CLUIIIINHE.

5. Bce marepuainsl, MOJTydeHHBIE OT OOYYJarOIMXCS B XOJAE TEKYIIETO KOHTPOJs (KOHTPOJIbHAs
paboTa, TUKTaHT, TECT, OPTAaHHU3AIUs IUCKYCCHH, KPYIJIOTO CTONA, JOKIAA, pedepar, oTder
10 J1abopaTopHOil paboTe, OTUET M0 MeJaroruyeckoi MpakTUuKe | T.11.), TOJKHBI XPaHUThCS B
TEUeHHE TEKYILEro ceMecTpa Ha Kadeapax.

6. CunTarh, 4YTO MOJOXKHUTEIbHBIE PE3YIbTAThl TEKYLIETO KOHTPOJS CBUIETENBCTBYIOT 00
yCIIEIHOM IIporiecce GopMUPOBAHUS YKa3aHHBIX KOMIETEHIIMH U MHAWKATOPOB AOCTHXKEHUS
KOMITETEHIINH (3TarnoB (GOpMUPOBAHUS KOMIIETSHIIHH ).

4. Coaep:kaHne OLEHOYHBIX CPeJICTB IPOMEKYTOYHOM aTTeCTAlUN H
KPUTEPHH UX OLlEHUBAHUS

4.1. TIpoMexyTrouHasi aTTecTalys IPOBOJUTCS B BUJIE SK3aMEHa.

4.2. ComeprkaHue OLIEHOYHOTO CPEACTBA COBMAMAET C COJACpKaHHWEM IMCIHIUIAHBI, TPECTaB-
JIEHHBIM B pabodel mporpamme AUCHUIIMHBL. DOpMa OLEHOYHOIO CPEJCTBA MPEACTABISET CO-
0011 HaboOp M3 PK3aMEHAIIMOHHBIX OUJICTOB, YHCIO KOTOPHIX PABHO YMCIY TEM JICKIIMOHHBIX 3a-
HaTui. KaXap1ii OMJIeT COCTOUT U3 TPEX IMMYHKTOB: 3HATh, YMETh U BJIAJIETh.

[IpoBepsieMble KOMIIETEHIIMM W WHAWKATOPHI AocTrokeHus kommerenuwmit: IMK-1: MIIK-1.1.,
UIIK-1.2., UTIK-1.3.; T1IK-3: UTIK-3.1., UTIK-3.2., UTIK-3.3.

Bpewmsi BeITIOTHEHHS 3a1aHus: 2 4aca — MUCbMEHHOE OOpMIIEHHE OTBETa, 15 MUHYT — ycTHas
Oecena.
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JK3aMeHAllMOHHBbIE BONPOCHI coryiacHo SAIPY

1.

\S)

N o kW

10.
11.

12.

13.

14.
15.

16.
17.

18.

19

23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36

DnexTpuueckuil 3apsia U ero cBoicrBa. 3akoH Kymnona. [Ipunnun cynepmnosuuuu. Hanps-
’KEHHOCTb AJIEKTPHUECKOro 1oJst. [loje TodeqHoro 3apsiaa, CHCTEMBI 3apsiIOB.

. Teopema Octporpanckoro-I'aycca asst 3M€KTPUUYECKOTO MOJI B BAKYyME U €€ IPUMEHEHUE K

pacyery nosieu.

. PaznocTs morenmuanos, norenmuai. [loTeHIran mosjs TOUEYHOTO 3apsaa, CHCTEMBI 3apsioB.
. CBs13b OTEHITMANA U HAPSHKEHHOCTHU 3JIEKTPOCTATUYECKOTO MOJIL.

. HanmpsokeHHOCTB ¥ TOTEHIHAN TT0JISI OECKOH@YHOM IITOCKOCTH, 0ECKOHEYHOTO IIMITHUHIPA, Ceph
. DJeKTprUYecKasi SHEPTUS CHCTEMbI HETIOIBUKHBIX TOUCUHBIX 3aPs/I0B

Pacnpenenenue 3aps10B B MNPOBOJAHMKE. DKBUIIOTEHIUAIBHOCTh NPOBOHUKA. HanpsokeH-
HOCTb I10J151 y IIOBEPXHOCTH IIPOBOJIHUKA U €€ CBA3b C IOBEPXHOCTHOM IIJIOTHOCTBIO 3apsI0B.
[IpoBoAHMK BO BHEIIHEM 3JIEKTPOCTATUYECKOM I10JI€. DJIEKTpOCTaTHYecKas 3ammTa. Meron
3epKabHbIX U300paKeHUH.

DNEKTPOEMKOCTh YeIUHEHHOTO NMPOBOJHUKA M KOHAEHcaTopa. Ilnockuii, chepuueckuii u
LUJIMH/IPUYECKU € KOHJIEHCAaTOPBI.

[TocnenoBaTenbHOE U NMapauIeIbHOE COETNHEHUE KOHAEHCATOPOB.

[onsipuszanus AudNeKkTpuKos. IlonspusoBannocts P . TIoBepXHOCTHAs MJIOTHOCTH CBSA3aH-
HBIX 3aps/I0B.

BCKTOp QJICKTPUYICCKOTO CMCHICHU A D . ﬂI/IE)J'ICKTpI/I‘lCCKaﬂ MMpOHNUIACMOCTb U BOCIIPUHUMY U~
BOCTb.

I'paHWUHBIE YCIOBHS Ul BEKTOPOB HANPSUKEHHOCTH E M snmexrpmueckoro cmemenust D .
[Ipenomienue MTMHUN HAMPsDKEHHOCTH Ha TPAHUIIE pas/iena Tu3JIEeKTPHKOB.
[1be30351eKTPUKH, CETHETORJIEKTPUKHU, JJICKTPETHI.

DJIeKTpUYECKasi YHEPIusl 3apsHKEHHOTO MPOBOJIHMKA, 3apsHKEHHOTO KoHjeHcaropa. [hnot-
HOCTb DHEPTUHU JIEKTPHUIECKOTO TTOJIS.

[InoTHOCTB M cuiia TOKa. YpaBHEHHUE HEMPEPBIBHOCTH.

3akon Oma U OIHOPOJHOTO yJacTKa LeNH (B MHTErpalbHON u audepeHnanbHoi ¢op-
Mmax). Conpotusnienne. [locienoBarensHoe u mapamuieTbHOE COSTUHEHNE TPOBOJHUKOB.
DnekrpoaBUXKymas cuia. 3akoH OMa ais yyacTka nenu, comepsxaiero J/1C, u ais 3aMKH y-
TOM IIeTH.

. Pa3BeTBienHbIe 11enn mocTossHHOTO TOKA. [IpaBmima Kupxrodda.
20.
21.
22.

3akon [[xoyns-Jlenna. J{uddepenuunansaas dopma 3akoHa Jlxoymsa-Jlenmna.

[Tonnas, monesnas momHocTy U KIIJ[ menu mocTossHHOTO TOKA.

DJIEKTPONTPOBOIHOCTD TBEPABIX Tell. [I[pOBOAHUKN, AUANEKTPUKUA U T1OITYMPOBOAHUKH. [Ipu-
pozda Toka B MeTajuiax, onbiTel TosiMeHa u CTroapTa.

Knaccuueckas Teopusi 3€KTpOIPOBOJIHOCTA METAILIOB. 3aBUCUMOCTh CONPOTUBIICHUS M e-
TaJUIOB OT TEMIIEPATYPHI.

CoOcTBeHHas U IPUMECHAS JIEKTPOIIPOBOTHOCTH MOJIYIIPOBOTHUKOB.

KoHTakTHBI€ SIBJIEHUS B METAJUIaX U MOIYNpoBoaAHMKaX. CBOMCTBA p-N-niepexoa.
DJIEKTPUUYECKU I TOK B JIEKTpOIUTaX. 3akoHbl Dapanes i AJIEKTPOIN3a.

XUMHYECKHE MCTOUHUKH TOKA.

DJEKTpUYECKU TOK B razax. CaMOCTOSTEIBHBIA U HECAMOCTOSTEIIbHBIN pa3psibl.
CamocrosiTenbHbIe pa3psaabl B razax: TICIONMNA, AyTOBOM, HCKPOBOW U KOPOHHBIMN.

Cuna Amnepa. MHnykiusa marautHoro nosst. Pa6ora cunbel AmMnepa

JlelicTBHEe MarHUTHOTO MOJIS Ha ABMKYynmiics 3apsan. Cuina Jlopenua.

MarauTHoOe noJsie JBMXKYILETocs 3apsja U 3JieMeHTa Toka. 3akoH buo-Casapa-Jlannaca.
MarautHoe 1oje npsMoro U KpyroBoro TOKOB. B3anMopaeicTBue mapajuleIbHbIX MPSMBIX
TOKOB.

MaruuTHbIE MOMEHT BUTKAa C TOKOM. BUTOK C TOKOM B OJHOPOAHOM U HEOJHOPOJHOM Mar-
HHUTHOM TIOJIE.

3aKOH MOJHOrO TOKa. Ero mpumeHenue Jyisi pacuera MarHuTHOTO TOJIS.

JIBUrkeHUe 3apsHKeHHBIX YaCcTUIL B OJJHOPOJIHOM MarHUTHOM mode. Dddexr Xomna.
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37.

38.

39

42.

43.
44,
44,
45.

46.
47.

48.

49.
50.

HamarandennocTs. HanmpspkeHHOCTh MarHUTHOTO TOJIL. MarHuTHas IPOHUIAEMOCTD U BOC-
[IPUMMYHUBOCTb. YpaBHEHU MakcBeia Ui IOCTOSSHHOIO MarHUTHOTO I10JIs1 B MarHETUKE.
I'pannuHbBIE YCIIOBUSA JUIsl BEKTOPOB MHAYKIIMH M HANPSDKEHHOCTHM MarHuTHOro nods. [Ipe-
JIOMJICHME JIMHUY MarHUTHOM MHJIYKIMHU HA TPAHHUIIE Pa3/iejia MarHETHKOB.

. lnamarseTusM U napaMarHeTusM.
40.
41.

®eppomaraeTusmM. MaruutHsii rucrepesuc. Touka Kropu.

3akoH 3yiekTpoMarHuTHOM nHaykuu ®@apanes. [Ipasuno Jlenna. @usnueckas npupona 3/1C
WHIYKIUH. BuxpeBple TOKH.

CaMmonHIyKuuss M B3auUMOMHAYKUMS. MHAYKTMBHOCTH. PacueT MHAYKTMBHOCTU [UIMHHOTO
COJICHOU 1a.

MarnuTHas 3Heprus Toka. IIIOTHOCTS SHEPTUU MarHUTHOTO TOJIS.

[lepeMenHbIl KBa3uCTaLlMOHAPHBIN TOK. 3akoH OMa A5 1eneil KBa3ucTaluoOHapHOoro TOKa.

MomHOCTh IEPEMEHHOI0 TOKA. JIeMCTBYIONIME 3HAYCHUSI HAIIPSDKEHUS U CUJIbI TOKA.

MeTo BEKTOPHBIX IHAarpaMM M METOJ, KOMIUIEKCHBIX aMIUIUTY]L ISl pacdyeTa Lerne KBa3u-
CTallMOHAPHOTO TOKA.

Pe3onaHc B mocnen0BaTeIbHOM U ITapaJIEIbHOM KOHTYpax IEPEMEHHOTO TOKA.
OnexTpruueckuil kosedarenbHbli KOHTYp. CoOcTBeHHBIE KojeOanus. ®@opmyna TomcoHa.
3aryxaronme kosebaHus. JJoOpOTHOCTS.

Tox cMemenus. YpaBHeHus: MakcBesula B UHTETpalibHON M JuddepeHnaabHoi Gopme JUIs
IIEPEMEHHBIX JIEKTPUYECKOTO0 ¥ MArHUTHOTO IOJIEH.

[Tnockue 35eKTpoMarHuTHEIE BOJIHBI B BakyyMme. OnbIThI ['epiia.

IInoTHOCTE 3HEPIUM dIEKTPOMAarHUTHOrO 1noJjs. Ilorok sneprun. Bexrop IlolinTuHra. Illka-
J1a 3JIEKTPOMArHUTHBIX BOJIH.

HpuMepnoe codepofcaﬂue IK3AMEHAYUOHHbIX ounemos

K3aMe HAHOHHLI I OujteT Ne 1
DJIEKTPOCTATUYECKOE IIOJIE

1.

3namo ¢usuueckyro meopuro. INEKTPUUECKUN 3apsill: SJIEMEHTApHBIN 3apsin; QyHIaMeHTaIb-
HbIE CBOMCTBA 3aps/a; 3aMKHYTas 3JIEKTpUUYECKasl CUCTEMA; 3aKOH COXpaHEHUs 3apsaa. B3au-
MO)IGfICTBPIe TOYCYHBIX 3apsd0B: 3aKOH Ky.]'IOHa; CAVMHUIEBI 3apsaia; SJICKTPHUICCKAsA IMOCTOSAH-
Hasl; AUDJIEKTpUUYEecKasl MPOHUIIAEMOCTh cpeibl. HampsbkeHHOCTh AJIEKTPOCTaTUYECKOTO MOJIS:
EIUHUIBI U3MEPEHUS; TPOOHBIN 3apsil; HAMPSHKEHHOCTh MO TouedHoro 3apsiaa. Cymepro-
3UIUS HAIPSDKEHHOCTEN: IPUHLIMIT CYIIEPIIO3ULIMY; JIEKTPUYECKUN AUII0Ib; JIEKTPUUECKU N
MOMCHT AWIIOJIA; HAIIPSLKCHHOCTD ITOJIA AUITOJIA.

Vmems o0b6vacnamo usuueckue sgnrenus. B CTEKIIHHYIO KIOBETY TOHKUM CJIOEM HAJIMBAIOT
TpaHchopMaTOPHOE MAcClIO U TMOTPYKAIOT B HEro JBa METAJUIMYecKux aekrpora. [loBepx-
HOCTh Macjla PaBHOMEPHO IIOCHIAIOT MaHHOW Kpyroi. Ha anekrpoabl moJaroT BBICOKOE
HaIlpsHKEHHE, IPU 3TOM KPYIMMHKUA Ha Maciie Iepepacnpenesorcs U 0003Ha4yaT JTUHUU
HaIpPsHKEHHOCTH AJIEKTpocTaTH4eckoro noiist. OObsICHUTE, MOYeMY TaK MPOUCXOIUT.

. Braoemv memooamu pewenus gusuueckux 3aoauy. PaccrosiHMe MeXAy ABYMs TOYEYHBIMU

3apsinamu 1 MkKi u —1 MK pasro 10 cMm. Onpenenute cuity, A€HCTBYIONIYIO Ha TOYEUHbIN
3apsn 0,1 MxKii, ynaneHHbsIl Ha 6 cM OT IIEPBOT0 U Ha 8 CM OT BTOPOTO 3apsi/IOB.

JK3aMeHALMOHHLIH OuJieT No 2
TEOPEMA T'AYCCA U EE [TPUMEHEHUE

1.

3uams usuueckyro meopuro. I10TOK BEKTOpa HANPSHKEHHOCTHU: JIMHUHU HAINIPSHKEHHOCTH; T10-
TOK BEKTOpa 4Yepe3 Malylo IUIOLIAJKY; ITOTOK 4Yepe3 MPOM3BOJIBHYIO IOBEPXHOCTh. Teopema
[Naycca: moBepXHOCTHas IJIOTHOCTh 3apsija; MOJ€ PaBHOMEPHO 3apsHKEHHOM OeCKOHEYHOM
IJIOCKOCTH; I10JI€ PaBHOMEPHO 3apsDKEHHOW cQepuueckoil MOBEpXHOCTH; OOBbEMHas IJIOT-
HOCTb 3aps/a; moyie 00beMHO 3apsHKEHHOTO 1apa; JIMHEHHas IUIOTHOCTh 3aps/a; HalpshKeH-
HOCTB T1OJIS1 PABHOMEPHO 3apsHKEHHOT0 OECKOHEYHOTO LIMJIUHPA.

Ymems obvacuame guszuueckue sgnenus. [lpu uccienoBaHuu SBJICHUN 3JIEKTPOCTATUKU Me-
TAJIJIMYECKHE MTOBEPXHOCTH (PU3MUYECKUX MPHUOOPOB JIENAI0T IMIAJKUMH, a UX Kpas 3aKpyIJIeH-
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HBIMU, YTOOBI 21eKmpuiecmeo ¢ Hux He cmekano. OObsICHUTE GU3NYECKUNA CMBICI 3TOTO CJIO-
BOCOUYETAHUS.

. Braoemv memooamu pewenus gpusuueckux 3aoay. JIse OeCKOHEUHbIE MapaJuleNbHbIe MJIaCTH-

HBI HECYT 3apsAzbl C IOBEPXHOCTHBIMHU IJIOTHOCTSAMH 1 uKn/M? n 43 uK/m?. Haitaure Harpsi-
KEHHOCTb MOJI MEX]Ty IJIACTUHAMU U BHE IJIACTHH.

JK3aMeHALMOHHLIN OunJieT Ne 3
I[MOTEHIIMAJT DJTEKTPOCTATUYECKOI'O I1OJIs

1.

3namo usuueckyio meopuro. PaboTta mepemelieHus 3apsaa B AJEKTPOCTATHYECKOM IIOJIE:
[UPKYJISIHAS BEKTOpa HAMPSHKEHHOCTH AJIEKTPOCTATHYECKOTO TMOJISI; TeOpeMa O ITUPKYISAIUH.
[MoreHnMA AJIEKTPOCTATHICCKOTO TIOJIS 3apsia: MOTCHITUATBHAS YHEPTHS 3apsiia; MOTCHITAAT
TOYKH TIOJIST; SAMHUIIBI U3MEPEHUST; TOTSHIIUAJ OISl TOYSYHOTO 3apsiia. Pa3HOCTh MOTeHIIHM a-
noB. ['paguent noteniuana. CBs3b ¢ HAIPSHKEHHOCTBIO. DKBUIMIOTEHI[MATBHBIE TOBEPXHOCTU
Y CHUJIOBBIE JIMHUH: IPUHIIUI CYIIEPIO3UIIMH TSl TOTSHIINANA; H300pasKeHUsT IIEKTPOCTAT U-
YECKUX IOJIEN.

Ymemo obvsacname uszuueckue signenus. CxeMaTHUeCKd W300pa3uTe JIEMOHCTPAIlMOHHBIN
anekrpoMeTp. OOBICHUTE, B YEM OTIUYHE 3TOT0 Mpudopa ot snekrpockomna. [louemy ¢ momo-
IIBIO JICKTPOMETPA MOKHO U3MEPSTh HE TOJIBKO AJICKTPUICCKUI 3apsijl, HO U HANPsHKCHHE?

. Braoemwv memooamu pewenus gusuueckux 3aoau. 3apsapl Q=1 mMxKn u Qp=—1 MxKir Haxo-

narcst Ha pacctossHEK 10 cM. OnpenenuTe HaNPsHPKEHHOCTh U IIOTEHIMAN OIS B TOUKE, yia-
JeHHOU Ha paccrosHue 10 cM OT mepBOro 3apsjia U Jexale Ha TUHUU, POXOAAIIeH yepes
NEPBBIN 3apsi MepHIEHANKYIIPHO HanpasiieHU o oT Q1 k Q.

DK3aMe HAIHOHHBI I OujteT Ne 4
JUBJIEKTPUKH B 3JIEKTPOCTATUUYECKOM IIOJIE

1.

3uams usuueckyro meopuro. TUTIBI AUDTEKTPUKOB: HETIOJISPHBIE, MOJSAPHBIC, HOHHBIE TU-
AIEKTPUKH; TOJIAPU3AIUs TUIIEKTPUKOB; BUJIbI MOJSPU3ALINU: dJIEKTpOHHas (1edopmaiirioH-
Has), OpUCHTAIIMOHHAs (IUTIONbHAs), MOHHAsS. J{MAJIEKTPUK B DJIEKTPUYECKOM TIOJIE: OIS U-
30BaHHOCTh M JUAJIEKTPUUECKash BOCIIPUMUMYHUBOCTD; CBOOOJIHBIC U CBSI3AHHBIE 3apsibl; JIU-
AJIEKTPUYECKasi TPOHUIIAEMOCTh. DJIEKTPUUYECKOE CMEIEHUE: IMHUHN IJIEKTPUUECKOTO CMelle-
Husl; TeopeMa ["aycca amst 3JEKTpOCTaTUYECKOTO CMEILEHUS B IUAJIEKTPHUKE; YCIOBUS Ha Tpa-
HUIIE pa3zienia IBYX AUDJIEKTPUUECKUX Cpe.

Ymems obvacuame guszuueckue sgnrenus. B BaleM pacnopshKeHHU UMEIOTCS MJIacTUHA U30-
JIOHA WJIM BO3IYIIHBIN MIAPUK, MEX U HEOHOBas jammna. J[okaxuTe, YTO Ha TOBEPXHOCTH A HU-
3JICKTPUKA MOTYT OBITh CBSI3AaHHBIC 3aPSIbI.

. Braoemv memooamu pewenus ¢usuueckux 3aoay. Mexay niacTUHAMH IJIOCKOTO KOHJEHCA-

TOpa HAXOJUTCS TJIOTHO MpHIIErarollas CTEKIsSHHAsA IacTuHka. KoHaeHcaTop 3apsokeH 10
pasnoctu noteHnuanoB 100 B. KakoBa Oyner pa3HOCTh MOTEHIINAIOB, €CIU YIAJIUTh CTEKIIO
u3 nmpuodopa?

IK3aMe HAHOHHLI OujteT Ne 5
IMPOBOJHHWKHN B DJIEKTPOCTATUUYECKOM IIOJIE

1.

3uams usuueckyro meopuro. HanpspkeHHOCTb MOJIL B TPOBOJHUKE. DKBUMOTEHIIMAIBHOCTh
MIOBEPXHOCTU NPOBOAHUKA. CBs3p MEXIy IJIOTHOCTBIO 3apsja W HANpPsSHKEHHOCTBIO IMOJIS
BOJIM3M NPOBOAHUKA. DJIEKTPOCTATUYECKasT MHAYKIUS: (GU3NUECKas CYIHOCTb; IEKTpU3alus
yepe3 BIMSIHUE; JIEKTpodop U AIEKTpoQopHas MAlIMHA. DJIEKTPUYECKasi eMKOCTb: €IMHULIbI
U3MEPEHUS; €EMKOCTh YEIMHEHHOIO IIApa; KOHIEHCATOP; EMKOCTh IIJIOCKOTO KOHJEHCATOopa.
barapen xonneHcatopos. IlapaiensHoe U OCIEN0BATENbHOE COCAUHEHUS KOHIEHCATOPOB.
Tpanchopmarop Mapkca.

Ymemv obvacnamo usuueckue asnenus. Ha TeMOHCTPAIlMOHHOM CTOJIE HAXOJATCA JJIEKTPO-
METp C KOHJYKTOpOM, 300HMTOBas Hajoyka M MeX. JloKakuTe, 4TO CYIIECTBYET SIBJIECHUE
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AJIEKTPOCTATHYECKOW WHIAYKIMKH. Kak OT OIHOW HadJIEKTPU30BAaHHOW Y00HUTOBOW MAIOYKH
nepeaarh JIEKTPOMETPY MOJOKUTENbHBIA U OTPULIATENbHBIN 3aps/bl?

. Braoemv memooamu pewenus guzuueckux 3aoay. Toueunsrii 3apsn 20 HKn Haxomutes Ha

pacctostHur 10 ¢cM OT OECKOHEYHOM METANTMUECKOW TIJIOCKOCTH, COSIMHEHHOW C 3eMIiei.
Onpenenure cUIy B3aUMOJICHCTBUS MEXKAY 3apAIOM U MJIOCKOCTHIO.

JK3aMeHALMOHHLIN OunJieT Ne 6
SOHEPI'M DJIEKTPUYECKOI'O I10JIA

1.

3nams usuueckyro meopuro. JHeprus ABYX HEMOABUKHBIX TOUEUHBIX 3apsII0B, HECKOJIBKIX
3apsiioB, YEAMHEHHOTO 3apsHKEHHOTO MPOBOJHUKA. DHEPIusl 3apspKEHHOIO KOHJIEHCaTopa.
DHeprusi dnekTpocratuyeckoro nons. OObemHas MIOTHOCTH 3Hepruu. [lonmepoMmotopHas
cwita. Cuita B3aMMHOTO NPUTSDKEHUS IUIACTUH KOHAeHcaTopa. CBs3b SHEPTUU U CUJIBL.

Ymems obvacuamo usuueckue sgnenus. 1lnacTuHy W30J0HA HAdJIEKTPU30BAIU MEXOM. 3a
M30JIMPYIOIIYI0 PYYKYy METAJUIMYECKHUH IUCK MOMECTHJIM Ha W30JIOH U 3aTeM MOJHSIIH, MPH
3TOM M30JI0H ocTajcsl Ha mMecte. [IoBTOpHIM 3TOT ONBIT, HO KOTAA AMUCK JIEXkKaJl Ha U30JI0HE,
MIPUKOCHYJIUCh K MIOBEPXHOCTH JHCKa MajblieM. Tenepb U30JI0H MOJIHUMAETCS BMECTE C JH C-
koM. B uem npuunHa 3TOTO SIBICHUA?

. Braoemv memooamu pewenus gpusuueckux 3aoay. PaccrosiHre MexX11y MIACTUHAMH IIIOCKOTO

KOHJIEHCaTopa — 2 CM, pa3HOCTh MOTeHIMaoB — 6 kB. 3apsaa kaxaoi riactuHbl paBeH 10
HK7. Onpegenute 3HEPruio Mojsk KOHAEHCATOPA U CHILY B3aUMHOTO MPUTSHKEHUS TIJTACTHH.

3R33Meﬂaunongblﬁ omiaet Ne 7 .
[MOCTOSHHBIU SJIEKTPUYECKHU TOK

1.

3namo ¢usuueckyro meopuro. INEKTPUUYECKUN TOK. YCIIOBHUSI CyLIeCTBOBaHMS Toka. [Ipumep
AJIEKTPUYECKOTO TOKa B 3JiekTpocTartuke. Cuiia TOKa M MJIOTHOCTh TOKa. EMuHUIIBI u3Mmepe-
Hus. [loctosHHBIl TOK. CKOpPOCTH ABHM)KEHMs HocuTeneu 3apsna. [ImotHocts Toka. Tok B
MPOBOJHUKAX. DIEKTPOABMKYIIAst cuia. CtopoHHue cuibl. [Iprpoaa u mosie CTOpOHHUX CUJT.
Hanpsokenue.

Ymemo o0bvsachamo ¢husuueckue senenus. B BameM pacmopspKeHMM MUMEIOTCs OaTapeiika Ha
4,5 B, nammnouka Ha 3,5 B, moaympoBOIHUKOBBIN MO U COSAMHUTENbHBIC MPOBOa. Jloka-
JKUTE, YTO MO 3aMKHYTOM AJIEKTPUUYECKON LIENH MOCTOSHHBIA TOK MAET TOJIBKO MO OAHOMY
HampaBJICHUIO.

. Braoemv memodamu pewenus quzuueckux saday. CONpOTUBICHHE BOIbPPAMOBON HUTH

anexrponamnsl npu 20°C paBuo 35,8 Om. Onpenenute TeMiiepaTypy HUTH JIAMIIb, €CITU IPU
BKIIIOYEHUU B ceTh HampsbkeHueM B 120 B mo nutu uzaet tok 0,33 A. TemneparypHsliii kod -
(MIEEHT CONpOTHBICHNUs Bonbhpama pasen 0,0046 K.

IK3aMeHAMOHHBIN onsteT Ne 8
3AKOHGBI ITIOCTOSHHOI'O TOKA

1.

3uamo ghusuuecxkyro meopuro. 3akon Oma: BeIBOJ 3akoHa OMa; MPOBOJIUMOCTH U COMPOTH B-
nenue; 3akoH Oma B muddepennuansHoi Gopme; 3akoH Oma st OTHOPOTHOTO YJacTKa Iie-
MU, A7 HEOJHOPOJHOTO y4acTka, A7 3aMKHYTOHM 1enu. PaboTa u MOIHOCTH TOKa: 3aKOH
Jlxxoyns-Jlenna; naterpanpHas u auddepennuansaas Gopmel. [lapamiensHoe U MOCIEIOB a-
TETFHOE COCAUHEHUS PE3UCTOPOB. Pacyer 3JIeKTpUUYECKUX LEeTei: y3Ibl 1 KOHTYPHI pa3BeTB-
TeHHOM 1enu; npaBuna Kupxroda; anroputm pacuera JIeKTPHUESCKUX IIETIEH.

Vmems obvsacnamo pusuueckue sigrenus. B Bamem pacniopshKeHHMU HMEIOTCS OaTapeiika Ha
4,5 B, nBe oguHakoBbIe JTaMnouku Ha 3,5 B u coenuHuTensHbIe mpoBoa. [lapamiensHo wim
MOCJIEJIOBATENFHO HY>KHO BKIIOYUTH JTJAMIIOYKH, YTOOBI OHU TOPENTd MaKCUMAJIBHO SPKO?

. Braoemv memoodamu pewenus ¢usuueckux 3aoauy. Onpenenure BHYTPEHHEE CONPOTUBIIEHUE

MCTOYHMKA, €CIIU IPU BHEIIHEM cOpOoTHBIeHUH | OM HanpshkeHHe Ha KIIeMMax MCTOUYHHUKA 2
B, a npu BHemmHeM conporusieHuu 2 Om — 2,4 B.
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IK3aMeHAMOHHBIN onsteT Ne 9
TOK B BAKYYME, T'A3AX 1 DJIEKTPOJIMTAX

1.

3uamo usuyeckyro meoputo. INEKTPUUECKUN TOK B BAaKyyMe: SIBICHHE TEPMOIEKTPOHHON
SMHCCHH; BOJIBTAMIIEPHAsI XapaKTEpUCTHUKAa BAKyyMHOIO JHOJa; 3JIEKTPOBAKyyMHBIH TPHOL;
AJIEKTPOHHO-JIyueBasi TpyOka. DJIEKTPUYECKHI TOK B rasax: 3JIGKTPUYECKH U pas3psa B rasax;
HOHHU3anusirasa, CaMOCTOSTEIIFHBIA M HECAMOCTOATEIBHBIH paspsabl B ra3ax; ygapHasd HOHHU3a-
11 ra3a; peKoMOMHaIMs HOHOB; MJ1a3Ma. DJIEKTPUYECKUM TOK B 3JIEKTPOJINTAX: TUCCOLUAIUS
U peKOMOMHAIMS1; 3aBUCUMOCTb COITPOTHBIICHUS AJIEKTPOJIMTA OT TEMIIEPATYPHI; IBJICHHUE JJIEK-
Tposn3a; 3akoH dapanes; TeopeTnyecknil BbIBOJ 3akoHa Dapazest; 3apsasl HOHOB.

Ymemo obvacuams gusuueckue sgnenus. VIOHHBIM BEHTUIIATOP COCTOUT U3 OCTPUS U KOJIBIIA,
HU3TrOTOBJICHHBIX U3 MCTAJIJIa U TOAKIIIOYCHHBIX K UCTOYHHUKY BBICOKOI'O HAITPSKCHU . O0Bbsic-
HUTE, IOYEMY 3TO YCTPOMCTBO CIIOCOOHO J1aTh JOBOJILHO CUJIBHBIN ITOTOK BO3AyXa?

. Braoemwv memooamu pewenus ¢uzuueckux 3aoay. JIBe MEKTPOIUTUYECKAE BAHHBI COSIMH €-

HBI TIOCJIeIOBaTeIbHO. B mepBoit BanHe BbIAEIMIOCH 3,9 T IMHKA, BO BTOPOM 3a TO e BpeMs
2,24 r xene3a. lluak nByxBaneHTeH. OnpeaenuTe BaJICHTHOCTD Kele3a.

Ix3ameHanMOHHBIN Omitet Ne 10
TOK B METAJIJTAX U ITIOJIYITPOBOJHNUKAX

1.

3nams ¢pusuueckyro meopuro. IAESKTPUYECKAN TOK B METaJUIaX: OTCYTCTBHE MEPEHOCA BEIlle-
CTBA; HOCUTENHM 3apsjia B METAJJIaX; 3aBUCUMOCTb COIPOTUBIIEHUS METaNIa OT TEMIIEPATYPHI ;
SIBJICHUE CBEPXIIPOBOJAUMOCTU. DIEKTPUUYECKUI TOK B MOJYMPOBOAHUKAX: TTOJTYIIPOBOTHUKH;
coOCTBEHHAs MPOBOJIMMOCTD; 3aBUCUMOCTb COMPOTHUBIICHUSI OT TEMIIEPaTyphbl U OCBEIICHH O-
CTU; IIPUMECHAs] IPOBOJAMMOCTB; KOHTAKTHAs Pa3HOCTb MOTEHLMAJIOB; 3JIEKTPOHHO-
JBIPOYHBIN NTEPEXO.

Ymemo o6vacuamo ¢usuueckue senenus. Ilouemy npu yBemndeHUH TEMITEpATyphl TPOBOTHUKA
€ro CONMPOTUBJICHUE YBEIIMUNBAETCS, @ CONPOTUBIICHHUE MOIYIIPOBOJHUKA YMEHbIIIAECTCA?

. Brademv memooamu pewenus usuyeckux 3aday. B MeIHOM NPOBOJHUKE JUIMHOW 2 M U

ILIOIIABI0 TToTepednoro cedenns 0,4 Mm® maer Tok. IIpH 5TOM €KECEKyH/HO BBIIEISCTCS
sueprus 0,35 JIx. CKOJNBKO 3JEKTPOHOB MPOXOJIUT 3a 2 € Uepe3 MOMEPEYHOE CEUEHUE ITOTO
MPOBOJHUKA?

IK3aMeHAMOHHBIN OmaeT Ne 11
SKCIIEPUMEHTAJIBHBIE 3AKOHBI MATHETU3MA

1.

3.

3namo usuueckyro meopuro. eppo-, tua- u napamarieTuku. MarautHoe nose. Mcrounuku
MarHuTHoro mnojs. Pamka ¢ Toxom. HampaBneHue MarmuTHoro mnoiid. I'mmore3a Ammepa.
MarauTHBII MOMEHT PAMKHM C TOKOM. Bekrop MarHuTHOM MHAYKUUH. ENMHULIBI U3MEpEHUS.
Jlunum marautHOM MHAYKIUU. [IpuHuun cynepno3unuu. 3akoH buo-Caapa-Jlannaca: mar-
HHUTHOE I0JI€ MPSIMOT0 TOKA; MATHUTHOE I10JIE B LIEHTPE KPYrOBOTO TOKA. 3aKOH AmIiepa: B3a-
MMO/JIECTBUE NapajUIebHBIX TOKOB; MarHUTHOE I0JI€ MapajlieNbHbIX IPOBOJHUKOB C TOKa-
Mu. EnuHULB W3MEpEeHUs MarHUTHBIX BEJIWYWH: MarHUTHAs TMOCTOSHHAS, WHIYKIUS U
HANPsHPKEHHOCTh MATHUTHOTO TTOJIST; CUJIA TOKA.

Vmems obvacuame usuueckue sgnenus. B BameM pacniopshKeHUH WMEIOTCS HEOJMMOBBIN
MarHuT, IUIOCKUH COCYJ] C BOJIOH, M30JI0H MJIM TIEHOILJIACT, pa3iIndHble MaTepraibl. OOBsICH U-
T€, YTO HY)KHO CJIelaTh, YTOOBI OMPEEINUTh, KAKUE U3 ITUX MaTepuajoB OTHOCATCS K (eppo-,
J1a- ¥ IapaMardeTuKam.

Bnaoemv memooamu pewenus guzuueckux 3adau. J|Ba MpoBOIAIMX KOJIbIIA PACIIOIOKEHBI B
JIBYX B3aUMHO NEPHEHIUKYISPHBIX IUIOCKOCTSIX TaK, YTO LEHTPBl 3THX KOJEL COBMAJAoT.
Panuycer xoner paBubl 2 ¢cM 1 4 cM, a Toku — 10 A u 5 A cooTBercTBeHHO. Halimure nnmyk-
M0 MAarHUTHOT'O TIOJISI B LIEHTPE CUCTEMBI.
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IK3aMeHAMOHHBIN omeT Ne 12
TTIOCTOSHHOE MATHUTHOE IIOJIE

1.

3.

3nams usuueckyro meopuro. 3apsin B MarHUTHOM TioJie: cuiia JIopeHIla U ee HalpaBlieHUE;
pabota cunsl Jlopenua; dopmyna JlopeHua; ABUKeHUE 3apsDKEHHBIX YacTHI] B MATHUTHOM
nosie; 3¢gexr Xonna; npakruueckoe npuMeHeHue. Lupkynsaius Bekropa MarHUTHOW MHIYK-
LMM: 3aKOH MOJHOTO TOKA JUIsl MATHUTHOTIO IOJISI B BAKyyM€; BBIYMCIIEHUE WHIYKI[UA MarHu T-
HOTO TOJIS MPSAMOTO TOKa. MarHWTHOE MoJie KaTyllek: H300pakeHHs] MarHUTHBIX MOJIeH; NH-
OYKIMS MarHUTHOTO MOJA cojleHouJa U Topoupa. [IoTok BeKkTOpa MarHMUTHOW HMHAYKLHH:
€IMHUIBI U3MEPEHMS; MATHUTHBIN MOTOK CKBO3b 3aMKHYTYIO ITOBEPXHOCTb; Teopema ['aycca
JUI MarHuTHOTO mosst. Pabora MarHUTHOTO MoJjst: paboTa Mo MepeMeleHUI0 TPOBOIHUKA U
KOHTYpa C TOKOM B MarHUTHOM I10JI€.

Ymems o0vacuame usuueckue asnenus. Uto Hy)KHO clenaTh, 4TOObI MPOHAOII0IATh d(PeKT
Xomna? B ueM m3uueckas CynmHOCTh 3TOTO siBjaeHUs? [ 1e 0HO mpuMeHseTCs Ha TpaKkTHKe?
Bnaoemv memooamu pewenus gusuueckux 3aoay. Bprauciute paguyc Iyrd OKPYKHOCTH,
KOTOPYIO OINKCHIBA€T MPOTOH B MAarHUTHOM moJjie ¢ uHaykiued 15 mTn, ecnu ero ckopocTth
paBHa 2 Mm/c.

JK3aMeHAUMOHHBIN OmteT Ne 13
OJIEKTPOMAIT'HUTHAA WHAYKLMA

1.

3uams gusuueckyro meopuro. Onbitel apanes. DneKkTrpoMarHuTHas HHIYKUMS. BeiBogpl. 3a-
koH @Dapaznes mis 3JIC anekrpomarHuTHON MHAYKIUU. BeiBon 3akona dapanes U3 3akoHa
coxpanenus sHeprud. [IpaBuno Jlenna. 3/IC uHAyKIUM B IPpOBOAHUKAX. OTHOCUTEIBHOCTh
AJIEKTPUYECKOT0 U MarHUTHOTO noJiel. BuxpeBple HHAYKIMOHHBIE TOKU DyKO.

Vmemv 06vacnamo gusuueckue agnenus. CepiedHuKd TpaHcPopMaTopoB HAOUPAIOTCS U3 TOH-
KUX [JIACTHH WIU JIEHT TpaHcdopmartopHoro xenesa. g yero 3to nenaercs? Kak g0mKHBI
OBITh PACIIOJIOKEHBI MIJIACTUHBI CEPJICUHUKOB B KaTylIKax TpaHc(opmaTopos? [Touemy?

. Brademwv memooamu pewenus ¢usuyeckux 3aoau. llpsmoit mpoBona amuuaout 40 cM JBUXKETCS

B OJJHOPOJHOM MarHUTHOM I0JIE CO CKOPOCTBIO 5 M/C NMEPIEeHIUKYISAPHO JIUHUSIM HHAYKIUU.
Pa3HOCTh moTEHLIMAIOB MEXy KOHIIaMH IpoBoja paBHa 6 B. Beriunmcnure mHIyKIuoo mar-
HHUTHOTO MOJIS.

DK3aMe HAMOHHLI N OmsteT Ne 14
[MIPUMEHEHUE DJIEKTPOMATIHUTHOM MHAYKI

1.

3name gusuueckyio meopuro. DIEKIPOMArHUTHBINA TeHEPATOP: IPUHIIUI JEHCTBUS TEeHEpaTo-
pa IepeMEeHHOro0 TOKa; KOJUICKTOp TeHepaTopa IMOCTOSHHOIO TOKA; JIEKTpoaBUTaTenb. MH-
JTYKTUBHOCTh M CAMOMHIYKUMS: MHIYKTUBHOCTh KOHTYPA; €AMHHIBI U3MEPEHUS; UHIyKTH B-
HOCTB COJICHOM 1. SIBJIeHNE CaMOMHIYKIHMH. B3anMHas HHIyKIUs: B3aUMHAas WHIyKTHBHOCTh
KaTylmek Ha oOIeM cepleyHuKe; TpaHc(opMaTop; pekUM XOJOCTOro xonaa; KoddduuueHt
TpaHchopMaIuu.

Ymems obvacuame ¢uszuueckue agnenus. Ha 1eMOHCTpallMOHHOM CTOJIE HAXOATCs OaTapeii-
Ka, ME/IHBIH MPOBOJ B JIAKOBOI M30JIAIIMH, KEPAMUYECKUH MIIM HEOJMMOBBI MarHUTHI U HOXK.
OOBsicHHUTE, KaK MEpeYrClIeHHOEe 00OpYyIOBaHME MOXHO HCIIOJIb30BaTh JISi W3TOTOBIICHUS
pOCTEHIIeil MOIENTN KOJUIEKTOPHOTO 3JICKTPOABHUTATENS TOCTOSHHOTO TOKA.

. Braoemv memooamu pewenus ¢uszuveckux 3aoay. OnpenennuTe NHIYKTUBHOCTh KaTYIIKH, €C-

JIY IIpY U3MEHEHUU B Hel cuiibl Toka oT 0 10 5 A 3a Bpewmst 2 ¢ Bo3HukaeT DJC unaykuuu 1 B.

4.3. Kputepuu olleHHUBaHUS
OueHka 3a 9K3aMEH BBICTABIIETCA C ydeToM pedTuHra. Eciu oOywaronmiics HaOpan HemocTa-
TOYHOE KOJIMYECTBO 0AJUIOB MJIM XOUET MOBBICUTH OLEHKY, TO OOyUarOLIMIICsS CAACT IK3aMEH.
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Ixana ouneHUBaHUuSA 1JIM DK3aMeHAa

YposuH Copepika- % ocBoe-
OCBO€HHS UH- AKageMHu-
TeJbHOe OcHOBHbIE NPU3HAKH Bblje- HUS
JAMKATOPOB yeckast .
onucaHue JIEHUsl YPOBHSA (pediTHHTO-
JAOCTHKEe HUSI OLIEHKA
N YPOBHHA Basi Olle HKA)
KOMIIe TeHIHiA
IloBpimeHHbili | TBopueckas | Britouaer Hukectoaumi ypo- | OTiauyHO 90-100
(BBICOKMIA) JIesITENb- BEHb. YMEHHE CaMOCTOSITEIBLHO
HOCTh NPUHUMATh peIleHHe, pelaTh
npoOieMy/3afayy  TeopeThye-
CKOTO WJIM NPUKIAJHOTO XapakK-
Tepa Ha OCHOBE M3YYCHHBIX Me-
TOJOB, IPUEMOB, TEXHOJIOTHM.
bazoBsrit [IponykTuB- | BrimrouaeT HWKECTOSIIMH ypo- | XOpOIIo 70-89
Has JesTenb- | BeHb. CrnocoOHOCTh coOMpaTh,
HOCTb CHCTEMaTU3HpPOBaTh, AHAIN3HU-
poBaTh W TPAMOTHO HCIIOJIB30-
BaTh MH(OPMAIHIO U3 CaMOCTO-
ATENIHO HallIeHHBIX TeOpeTHye-
CKUX MCTOYHHKOB M HILIIOCTPHU-
pOBaTh UMH TEOPETUUYECKUE TTO-
JOKEHUsT WM OOOCHOBBHIBAThH
MPAKTUKY MPUMEHEHUSI.
VYnosnetBo- | Penpomyk- | M3nmokenue B mpenenax 3amad | YoBiie- 50-69
PUTENBHBIA | THUBHAS JEs- | Kypca TEOPETHYECKOTO W Mpak- | TBOPUTEIb-
TEJIILHOCTh | THYECKOTO MaTephaa. HO
Henocrarou- | OtcyrcTBHE MPU3HAKOB yAOBIeTBOpUTENbHOrO | Heymosie- menee 50
HBIU YPOBHS TBOPUTEIb-
HO

4.4. Meronnyeckue yka3zaHHsl 110 IIPOBEACHUIO MPOLEAYpbl IPOMEKYTOUHON aTTECTALUH

1. Cpoku nmpoBeeHHs MPoLeyphl OLICHUBAHUS: IO PACIUCAHUIO dK3aMeHOoB. Eciau oOy4aronm i-
Csl IO pe3ysibTaTaM PEHTHHTOBOW CHUCTEMBbI HE HAaOWpaeT HY)KHOE KOJMYECTBO OAJUIOB WIIH
’KeJIaeT MOBBICUTH OL[EHKY, TO CAAET IK3aMEH COITIACHO TPEOOBAHMSIM.

2. Coop, 00paboTKa U OLICHUBAHUE PE3YJIbTATOB MPOMEKYTOUHOM aTTecTalluy IPOBOAUTCS TIp e-
1oiaBaTesieM, BEAyUM JUCLUILINHY.

3. IlpenbsiBiieHnE pe3yabTaTOB OLICHUBAHUS OCYILECTBIIAETCS: 10 OKOHYaHUHU OTBETA CTYJACHTA U
(dukcupyeTcs B 3a4€THOM KHMIKKE U HK3aMEHAIlMOHHOW BEIOMOCTH.

4. Ilpn HanUuuM NMUCBMEHHBIX OTBETOB OOYJAIOLMXCS, MOJIY4EHHBIX B XOZ€ 3K3aMEHAIlMOHHON
CECCUH, MaTepuaibl XpaHATCSA B TEUEHHUE Mecslla I0cie 3aBEPILEHUs CECCUU Ha Kadeapax.

5. Ilopsiiok BBINOJIHEHUS U 3allMTHI KypcOBOW paOoThl pernameHTupoBaH «llosoxxeHnem o Kyp-
coBoii pabore ®I'bOY BO «'mazoBckuii rocy1apCTBEHHBIN MEJaroriueckuii MHCTUTYT UM e-
Hu B.I'. Koponenko».

6. CunTarh, 4YTO MOJIOKUTEIBHBIE PE3YIBTAThI TPOMEKYTOYHOTO KOHTPOJISI CBUIETEIBCTBYIOT 00
YCHEIHOM Ipolecce GOpMUPOBAHUS YKa3aHHBIX KOMIIETEHIIMM U MHAMKATOPOB JOCTHIKEHUS
KOMITETeHIINH (3TanoB GOopMUPOBAHUS KOMIIETCHITUN ).
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5. Conepkanue OEHOYHBIX CPeCTB AJI5 MPOBEPKHU C(POPMUPOBAHHOCTH
KOMIIETEHIUI U MHAMKATOPOB J0CTHKEHUsI KOMIIeTe HIU
(MOCTUTOTOBBIIi KOHTPOJIb) M KPUTEPHH WX OIle HUBAHUS

3agaHusi AJ1sl MPOBEPKH KOMIETEHIMH U WHIAMKATOPOB J0CTHKeHUs kKommneTeHmuu: [1K-1:

WIIK-1.1., UT1K-1.2., UTIK-1.3.

Kon xomnerennuu | I11IK-1

DopMyIHpOBKa CnocobeH ocBaWBaTh M HCIOJIB30BATh TEOPETUUYECKUE 3HAHUS U TPAK-

KOMITETEHIIMH TUYECKHE YMEHHS U HaBBIKA B MPEIMETHON OONACTH MpPU PEIICHUH
npoeCcCHOHANBHBIX 33/1a4

Wn nuxatop UIIK-1.1. 3Haer CTpyKTypy, COCTaB M JIUJAKTUYECKUE CAUHUIBI TIPE-

JOCTUYKEHU ST METHOH 00JiacTu (IIPEnoaaBaeMoro MpeIMeTa).

KOMIIETEHLIU U UIIK-1.2. YMeeT ocyecTBIATh OTOOpP y4eOHOIO COAEpKaHUs JJsl €ro

peaM3anu B pa3uyHbIX (opMax 0OydeHHsI B COOTBETCTBHU C TpeOo-
Banusimu ®I'OC OO.

HIIK-1.3. JlemoHCTpUpYyeT yMEHHE pa3pabaThiBaTh pa3IuyuHbIC (OPMBI
y4eOHBIX 3aHSATUH, IPUMEHATh METO/IbI, TPUEMBI U TEXHOJIOTUH 00yde-
HUSI, B TOM 4uciie HHPOPMAIMOHHEIE.

Bpewmst BoinmonHeHus 3a1anuii: He 6osee 30 MUHYT

HUIIK-1.1., UTIK-1.2.

IIpakmuuyeckoe 3a0anue 1. IlpuBennute npuMepsl IPUOOPOB U3 TEX, C KOTOPHIMU BBl UMEIH JIEJI0
IIPU U3YYEHUHU Kypca 3JIEKTPOJIMHAMUKU, B KOTOPBIX UCIIOJIB3YETCS SIBJICHUE: 3 JIEKTPOMArHUTHAsS
WHJTyKIUs, TIOCTOSIHHBIN TOK, 3JIEKTPOCTaTUYECKasi MHIAYKLHS, JIEKTPOMATHUTHOE U3Iy4E€HHUE.

HUIIK-1.3.

IIpaxmuueckoe 3a0anue 2. PaccrosiHne d MeXTy TIaCTHHAMHE IIOCKOTO KOHAEHCATOpPa C BO3-
TYIHBIM JTUAJIEKTPUKOM yBenu4muid B 3 paza. Kak n3amenuTbes HanpsbkeHue U Ha KOHIEHCATo-
pe, eciu ero 3apsij paBeH (?

Kniou k npaxkmuuecxkomy 3a0anuro 1:

DJIEKTpOMarHuTHAsI MHIYKIIUS — TpaHCchOpMaTop.

[ToCcTOSIHHBIN TOK — BBIIPSIMUTEI.

DJIEKTpOCTaTHYECKass MHIYKIIUS — AICKTpodopHAs MaIliHa.

DJEKTPOMArHUTHOE U3TYYCHUE — MOJYBOJTHOBOM M3IY4arONMM WJIU IPUEMHBIN JTUTIOJIb.

Knrou k npaxmuueckomy 3adanuto 2: EMxocth miockoro konjeHcaropa C=g,65/d obparHo

POMNOpIMOHAIbHA pacCTOsHUI0 0 MEXIy ero rjiacTHHaMH W paBHA OTHOIICHHIO 3apsija ( K
nanpspkennio U: C=qg/U. CienoBarenbHo, HAIPSDKCHUE HA KOHJIECHCATOPE MMPH HEU3MEHHOM 3a-
psizie TPSIMO TTPOMIOPIIMOHAILHO PAaCCTOsHIIO Mexy riactuHamu U~d. [Toatomy npu yBenuue-
HUH PACCTOSHUS MKy INIACTUHAMH B 3 pa3a HapsDKEHHUE Ha KOHJICHCATOPE BO3PACTET TAKKE B
3 paza.

3agaHust AJ1sl MPOBEPKH KOMIIETEHIIUM W UHIAMKATOPOB J0CTHKeHUs kKomneTeHmuu: [1K-3:
UIIK-3.1., UTIK-3.2., UTIK-3.3.

Kong xommnerenniuu | T1K-3
DopMyIHpOBKa Cnocoben ¢GopMHUpoOBaTh Pa3BUBAIOIIYI0 00pa30BATENbHYIO Cpely s
KOMITETEHIIMH JOCTUXKEHUSL IMYHOCTHBIX, MIPEAMETHBIX U METANPEAMETHBIX PE3YbTa-
TOB 00Y4EHHS CPEJICTBAMHU MPEI0IaBACMbIX YYEOHBIX TTPEJAMETOB
Wn nuxatop HIIK-3.1. Brnageer cmocobamMu WHTETpauu y4eOHBIX TPEAMETOB s
JOCTHYKEHU S OpraHM3aly pa3BUBAIOIICH y4eOHOU AEATENbHOCTH (MCCIeI0BaTeNb-
KOMIIETEHLIU U CKOM, MPOEKTHOM, TPYIIIOBOM U Ip.).
NIIK-3.2. Hcnonbp3zyer oOpa3oBaTeabHbI NOTEHIIMAT COLMOKYIBTYP-
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HOW Cpenbl perMoHa B MpENoiaBaHuu (TIpeaMeTa 1mo npoguiio) B yue0-
HOH U BO BHEYPOUHOIl A€ATEIBHOCTH.

NIIK-3.3. 3HaeT ncUX0a0ro-neAarorn4eckie ycjaoBusl CO3AaHUs pa3Bu-
Barolei o0pa3oBaTeIbHON Cpebl ISl JOCTUKEHUS IMYHOCTHBIX U Me-
TanpeIMETHBIX PE3YJIbTATOB O0yYCHUS

Bpewmst BoimonHeHus 3aaanuii: He 6osee 30 MUHYT

HIIK-3.1., UTIK-3.2.

Ilpaxmuueckoe 3a0anue 1. KomebaTenbHBIH KOHTYP, COCTOSIIIAN M3 KaTYIIKH WHIAYKTHBHOCTH U
KoHJleHcaTopa eMKocThio 2 MK®D, HacTpoeH Ha vacrory 250 I'u. Korga mapamiensHO nepBoMy
KOH/JIEHCATOPY MOJKIIIOYAIOT JIPYro KOHJIEHCATOp, €ro yactora craHoButcs 125 I'u. Onpenenu-
T€ eMKOCTh BTOPOro KoHaeHcaTopa. OTBet naiite B MKD.

HIIK-3.3.

Ilpakxmuueckoe 3a0anue 2. Ha BXoJie B 3JIEKTPUUECKYIO 1I€MTb KBAPTUPHI CTOUT MPEJOXPAHUTENb,
pa3MbIKaronmil nens npu cuiie Toka 20 A. IlogaBaemoe B nens HanpsbkeHue paBHo 220 B. Kakoe
MaKCUMaJIbHOE KOJIMYECTBO YTIOTOB, MOIIHOCTB Ka)KJI0To M3 KOTOphIX paBHa 400 Bt, MoxxHO 01-
HOBPEMEHHO BKIIIOUUTH B KBapTUpE?

Knrou k npakmuueckomy 3adanuro 1. 4acToTa KojiedaTeabHOro KOHTypa 10 MOAKITIOYEHUS BTOPOTO

KOHACHCATOpa V; = . HpI/I IMOAKIIIOYCHHU N BTOPOT0 KOHACHCATOPAa €MKOCTh KOHTYpa paBHA

2m,/LCy

C =C,+ C,, aeroyactota— v, = . Haiinem oTHOIIEHHE 9acTOT, BO3BEIEM 00€ 4acTH

1
21, JL(C,+Cy)
2
v
B KBaJIpaT U BBIPa3UM €MKOCTh BTOPOT0O KOoHJeHcaTopa: C, = (—1) C, — C; (6 MxD).
V2

Knrou k npakmuueckomy 3a0anuio 2. Bce YTIOTH BKIOYAIOTCS TAPAIIJIENIBHO APYT K APYry, O3TO-
My Ha BC€ YTIOTH MOJAaeTcs OJMHAKOBOE HANpsDKEHUE, a TOKU cKiaabiBatoTcs. [IpenoxpanuTtens,
CTOAIMK B IeNU, pa3Mbikaerca mpu mommoctd P =U -1 = 220-20 = 4400 (Br). Kaxnprii
ytior notpednser mormocTh 400 Bt, cienoBarensHo, npu BrioueHun 4400 Br/400 Br=11
YTIOTOB U OoJiee 1enb pazoMkHeTcs (10 yTioros).

Kpumepuu oyenusanusi:
Kaxxp1ii mHAMKATOP TOCTHIKEHUSI KOMITICTCHIINY OlleHUBaeTcs B 10 6ayuioB:
e TecroBoe 3aganue ouenuaercs B 10 6amnos (oTBeT Ha Bompoc TectacTouT 0 unu 2 Ganna);
e 3ajmaHus Ha COOTBETCTBHE olleHUBAIOTCs B 10 6amnoB (kaxmoe onenuBaercs 0-5 0aioB)
— 5 6aI0B — MOJHOCTBIO TPABUJIBHO HAWIEHHBIE COOTBETCTBUS,
— 4 Gaymta — Tpu TPaBUIIBHBIX COOTBETCTBHS;
— 3 Ganna — 1Ba MPaBHIJIbHBIX COOTBETCTBUS;
— 2 Gayia — 0JJHO MPAaBUJIBHO COOTBETCTBUE;
— 1 6ann — oTcyTCTBHE MPABUIBHBIX COOTBETCTBUI;
— 0 GannoB — He MPUCTYIAT K BBITOTHEHHUIO 3a1aHUS;
e Kaxnoe npaktuueckoe 3aganue oneHuBaercs B 10 6aos:
— 10 6anmnoB — CTYACHT MPAaBUIBHO BBHIMOJIHUI MPEIOKEHHBIEC 33JJaHUsI HA OCHOBE
W3y4EHHOUW TEOPHHU, METOJIOB, IPUEMOB, TEXHOJIOTHH;
— 8 0a/IoB — CTYIEHT croco0eH MPUMEHSTh OYydeHHBIE TEOPETUUECKIE 3HAHUS B
MPAKTHYECKOW JCSITEITbHOCTH, PEIIATh THITHIHBIC 33/1a9M Ha OCHOBE BOCIIPOU3B €-
JICHUsl CTaHAAPTHBIX AITOPUTMOB, MPU BHIIOJIHEHUH 3aJaHUH JOMYyCKaeT HE3H a-
YUTCILHBIC OIMOKH;
— 6 0a/I0oB — MU BBHIMOJHEHUHU 3a/IaHUS JOMYIICHBI TPYObIe OLIMOKH;
— 0 OanyIoB — CTYyACHT HE BBITIOJIHUI 3aJaHHE.
Or1eHKa 3aBHCHT OT MTPOLIEHTA BHITTOJIHCHUSI BCEX 3aJaHHH.
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I xana oueHuBaHus ¢ OpPMHUPOBAHHOCTH KOMIIETE HIIUM U HHAMKATOPOB J0CTHKEe HUSA

KOMIeTe HIIUU
YpoBHHU
P %
OCBOEHUS MHIH-
AkanemMuye-| BBINOJIHE-
katopa (oB) 10- | OCHOBHbI€ NMPU3HAKHU Bbl/IeJI€ HUS YPOBHS
. CKasl OLleHKAa| HHUSA Bcex
CTHIKe HHI KOM- o
. 3aJaHui
neTeHIul
[NoBbieHHbIN | BrmoaeT HukecToAMi ypoBeHb. YMeHHE | OTIHYHO 90-100
(BBICOKHI) CaMOCTOSITEJIbHO TNPUHUMATh PEIICHUE, pe-
ATk mpodiaeMy / 3amady TEOPETUYECKOTO
WM IPUKJIATHOTO XapaKTepa Ha OCHOBE U3Y-
YEHHBIX METOJIOB, IIPUEMOB, TEXHOJIOTHIA.
bazoBriii Brrrodaer Hmkecrosimmii ypoBeHb. Crioco0- | Xoporo 70-89
HOCTB COOMPATh, CHCTEMATHU3NPOBATh, AHAIIH-
3UPOBATh ¥ TPAaMOTHO HCIOJIB30BaTh HHGOP-
MallHIo U3 CAMOCTOSATEIBHO HalICHHBIX TE€O-
PETUYECKUX UCTOYHUKOB M MIUTFOCTPHPOBATH
UMU TEOPETUUYECKHUE ITOJIOKESHHUS T 000CHO-
BBIBATh MPAKTUKY TPHUMEHECHHSL.
VYnosnerBopu- | M3noxxenue B mpezenax 3agad Kypca Teope- | YA0BIETBO- 50-69
TENBHBIN TUYECKOTO W TMPAKTUYECKOTO KOHTPOJIHMPYE- | PUTEITBHO
MOT'0 MaTtepuaa.
Henocratounsiii | OTCyTCTBHE NPH3HAKOB YNOBIETBOpHUTENb- | Heymosne- menee 50
HOTO YPOBHSI. TBOPUTEITEHO

CunuTarh, YTO TOJOXHUTEIBHBIE PE3YIbTAaThl MOCTUTOTOBOTO KOHTPOJIS CBUJIECTEIBCTBYIOT 00
YCHEIHOM Mpolecce GopMUPOBAHUS KOMIIETEHIIUHU (M) 1 UHAUKATOPA (OB) JOCTUKEHUS KO M-
nereHiuu (i) (3tama gopmupoBaHus kommneTeHIMu). Ecnu oOydarommiics momydusl OIEHKY
«HEYJIOBJICTBOPUTEIBHO», TO CUNTATh KOMIIETEHIIMIO He c(POPMHUPOBAHHON Ha JAHHOM JTarle.
[Ipy monydeHUH OLIEHOK «yJOBJIETBOPHUTEIBHO, «XOPOIIO» WU «OTJIMYHO» CUHUTATh, YTO IPO-
BepsieMasi KOMIeTeHIIHs c()OPMUPOBaHA Ha IOCTATOYHOM YPOBHE.

Memoouueckue ykazanus 015 nPOGEPKU OCMAMOYHbIX 3HAHULL

1. Cpoxu mpoBeeHUs MPOIEAyPHl OIEHUBAHMS: 110 TpadUKy JeKaHaTa.
2. Coop, o0OpaboTka M OLICHMBAHHUE pPE3YAbTATOB IOCTUTOTOBOIO KOHTPOJIA HPOBOAMUTCA
IIPEINOIaBATENIEM 10 PACIOPSHKEHUIO IEKaHATA.
3. llpenbsiBiieHnEe pe3yNlbTAaTOB OIICHUBAHUS OCYIIECTBIISICTCS B TEYEHHWE HEACTH TII0CJIe
IIPOBEJCHHUSI KOHTPOJBHOIO MEpONpusiTHs, odopMisieTcs B BHJE OTYETa M XpPaHUTCA B
JIeKaHaTe B TEUEHUE BCETO CPOKA OOYUEHUs 00ydaroIerocs.
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