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KA®EJIPA MaTeMATUKHU U QU3UKHU

PacnpeneieHue 4acoB JUCHHUILIMHBI 10 ceMecTPaM / Kypcam

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)
Kypce>) Hroro
Henenp 15
Bun zanaruii v | PO | VI PIT

Jlexuu 28 |28 |28 [28
JlaboparopHbie 28 |28 |28 |28
IIpakTnueckue 28 28 |28 |28
Hroro ayn. 84 |84 |84 |84
KonTakTtHas paborta 84 |84 |84 |84
Cam. pabora 9% 196 |96 |96
Yacsl Ha KOHTPOJIb 36 |36 |36 |36
HUroro 216 (216 | 216 | 216
OCHOBAHUE

Y4eOHblIii TU1aH YTBEpkKIeH yu€HbIM coBeToM By3a oT 03.03.2026, mpoTtokon Ne 9.
[Iporpammy cocrapmi(u): Jorr., Cymkun K. 1O.

3aB. kadenpoii: Pupcosa C.A.



1. HEJIX OCBOEHMA JUCHUAIIJIMHBI

1.1 |- 03HaKOMJIEHUE C OCHOBAaMH DJIEKTPOJAUHAMUKY;

1.2 | - 3aKpericHUE 3HAHUI TOyYCHHBIX B CPEIHEM 00IIe00pa30BaTeIbHON YUPESIKICHHH;

1.3 | - popmupoBaHHE B CO3HAHUH CTYICHTOB €CTECTBCHHOHAYYHOH KapTUHBI OKPYKAFOIIETO MHPA,

1.4 | - oBnameHue Hay4YHbIM METOAOM ITO3HAHUA.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUATIIJINHBI

IIKO-1: CrocobeH ocymecTBIATh MPOPECCHOHATBHYIO NS TETBHOCTD C HCIOIh30BaHUEM BO3MOXKHOCTEH IIH(DPOBOI
o0pazoBaTenbHON cpesl 00pa3oBaTeIbHON OPTraHU3ANH U OTKPBITOTO HH(OPMAMOHHO-00pa30BaTeIHHOTO

HPOCTPaHCTBA

[IKO- Bnagneer cpenctBamu KT amst ncnosnb3oBanus U(PPOBBIX CEPBUCOB U pa3pabOTKHU 3JEKTPOHHBIX 00pa3oBaTeIbHBIX

1.1: pecypcoB

ITIKO- OcyniecTBIsIeT ITAHUPOBAHNE, OPTaHU3aINI0, KOHTPOIIb U KOPPEKTUPOBKY 00Pa30BaTeIbHOTO IPOIIecca C

1.2 HCTIONIB30BaHIEM NU(POBOH 00pa30BaTeIbHOI Cpeabl 00pa3oBaTeIbHON OPraHU3aMN U OTKPHITOTO HH(POPMAI[HOHHO-
00pa3oBaTeNbHOr0 MPOCTPaHCTBA

[TKO- Hcnone3yer pecypchbl MeXAyHapOJHBIX M HAMOHATBHBIX IIIATGOPM OTKPHITOro 00pa3oBaHMs B IPO-(heCCHOHATEHOM

1.3: JEATEIbHOCTH YUUTENSI OCHOBHOTO OOIIETO M CPEAHETO 00IIEro 00pa3oBaHMs

ITKO-3: CrmocobeH peann3oBEIBaTE OCHOBHBIE 0011e00pa3oBaTeIbHEIC TPOTPAaMMBI Pa3IMYHBIX YPOBHEH 1 HAITPaBICHHOCTH C
HCTIONIb30BAaHIEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIT B COOTBETCTBUH C aKTYaTbHOH HOPMAaTUBHOM 0a30it

IIKO- OcyuiecTBiseT 00y4ueHue yueOHOMY IpeIMETY Ha OCHOBE HCIIOJIb30BaHHS MPEAMETHBIX METOIUK 1 COBPEMEHHBIX
3.1: 00pa3oBaTeNbHBIX TEXHOJIOTUH

ITIKO- OcCyIEeCTBISICT MearorHYecKyo MOICPKKY H COIPOBOXKICHNE 00YUArOIMINXCS B IIPOIECCE TOCTHKCHUS

3.2: MeTanpeMETHBIX, TPEIMETHBIX ¥ IMYHOCTHBIX PE3yIHTaTOB

TIKO- [TpumensieT npeAMeTHBIE 3HAHUS TIPY peaTH3alliy 00pa3oBaTeIbHOTO poIiecca

3.3:

IIKO- OpraiusyeT AesITeIbHOCTh 00YYalOIXCsl, HAMPaBJICHHYIO Ha Pa3BUTHE UHTepeca K yueOHOMY IpeAMETY B paMKax
3.4: YPOYHOI ¥ BHEYPOUYHOH AEATCIHHOCTH

[TKO- YdacTByeT B MPOSKTUPOBAHUH MIPEIMETHON Cpeibl 00pa3oBaTeIbHON MPOrpaMMbl

3.5:

B pe3ybTare 0ocBOCHUS AMCHUIIIMHBI 00y4YalOLIUiics J0JIZKeH:

3HaTh:

- OCHOBHBIE 3aKOHBI 3JICKTPHUESCTBA U MarHeTH3Ma;(COOTHeCeHO ¢ nuankaropom I[1KO-3.3);

- CBA3b (PM3UKY ¢ IPyTHMHU HayKamH;(cOoTHeceHo ¢ nHaukaropoM ITKO-3.1);

- YU4eHBIX (PU3UKOB, BHECUINX CYLIECTBEHHBII BKJIa] B pa3BUTHE (HU3NUECKOM HaykH;(cooTHeceHO ¢ nHankaropom [1KO-3.1);

- METOJIbI (PU3UUECKUX MCCIIECJOBAHUI 1 U3MepeHuid;(cooTHeceHOo ¢ nHauKkaropoM [TKO-3.4);

- MexxIyHapoaHyto cuctemy equnun (CH); (cootHeceno ¢ maankaropom I[TKO-1.3);

- u3uYecKre NOHATHS U BETUYMHBI, HEOOXOIUMBIE JUIS OTIMCaHUs (PU3MYEeCKHX sIBICHUH.(CoOOTHeCeHO ¢ nHankaropom [1KO-3.3);

YMmeTh:

TMPUMEHSTH JJISI ONTUCAHNS (PU3NUECKUX SBICHUH N3BECTHBIC (PM3MUecKre MoJIenH (cooTHeceHOo ¢ nHankaropom ITKO-1.1);;

- ONUCHIBaTh (PU3UUECKUE SIBICHUS W MPOLECCH, UCTIONB3YS (DU3NUECKYI0 HAyUYHYI0O TEPMHUHOJIOTHIO (COOTHECEHO C MHIMKATOPOM
[TIKO-3.2);;

- MPEJICTABIIATE PA3TUIHBIMU CIIOCO0aMH (HU3UIECKyr0 HHPOpMaIuio (CooTHeceHo ¢ mHaukaropom [TKO-1.1);;

- IaBaTh OTpEJIeNICHNsI OCHOBHBIX (PM3MUYECKHX MOHATHI U BeMUIMH (CoOTHECEHO ¢ nHankaropom [1KO-3.3);;

- (hopMyIIpOBaTH OCHOBHBIC (PU3UYECKHE 3aKOHBI (COOTHECeHO ¢ MHAuKaropom [1KO-3.3);;

- BIAJCTh METOJOM pa3sMEpPHOCTEH Ui BBIABICHUSA (YHKIMOHATHLHONH 3aBHCUMOCTH (DU3MYECKUX BEIMYHMH (COOTHECEHO C
uraKaropom [1KO-3.3);;

- pewiarh MNpOCTEHIINE IKCIEepHUMEHTANbHbIe (DU3NYECKUE 3aAaud, HCIOJIb3YsS METOIbl (PU3MUECKUX HCCIEeJOBAaHUN (COOTHECEHO C
unaukaropom [1KO-3.3

Bianern:

- TPaMOTHOTO UCTIOJIb30BaHMsI (PU3NYECKOTO HAyUHOTO sI3bIKa (COOTHECeHO ¢ uHaukaropom I11KO-3.3);;

- TpencTaBicHUsS  (U3MUSCKOM HMHOGOpPMAUHM  Pa3NHYHBIMHA  criocobamu (B BepOalbHOW, 3HAKOBOHM, AHAIMTHYCCKOM,
MareMaTH4ecKol, rpapuyeckod, CXeMOTeXHHYECKOH, 0Opa3HOH, anropuTMuieckoil (opmax) (cooTHeceHo ¢ mHamKaTopom I1KO-
1.1);

- WUCIIONB30BAHHUS MEXKIYHAPOJHOH CHUCTEMBl eAMHHI H3MepeHHs ¢uindecknx BenmuunH (CU) mpu Qu3nyeckux pacuerax u
(opMyHpoBKe PU3NIECKIX 3aKOHOMEPHOCTEH (cooTHEeceHO ¢ nHanKaropoM [TKO-3.3);

3. CTPYKTYPA U COAEP KAHME JUCHUIIJINHBI




Pa3nen 1. DnexkrpocraTuka

Bupj 3ansrust / Cemectp /| KomuectBo
Ne HaumeHoBaHMe TeMbl, KPaTKoe coJep:KaHne KoMmnerenuuu
pabotsl / popma ITA Kypc 4acoB
TIKO-1
TIKO-3
Jlexums Nel,2. Dnexrpudeckoe mose B BakyyMe. DIEKTPOCTATHKA. KO-1.1
IIKO-1.2
Onektpudeckue 3apsasl W mons. 3akoH Kynowa. HampsbkeHHOCTB [KO-1.3
1.1 |omexkrpuueckoro mons. ['papuueckoe wu300pakeHHe IMEKTpUUECcKuX | JIGKIIMOHHbIC 3aHATHS 4 4 KO 3'1
moneid. IlpuHnmm cymepnosumum. OJIEKTPUYECKOE IIOJ€  CHCTEMBI KO 3'2
3apsIoB. DnekTpuueckoe cmemeHue. Teopema Octporpaackoro-I'aycca. KO 3'3
TIpumenenue Teopembl OcTpo ckoro — ["aycca. e
TIKO-3.5
TIKO-1
Beenenue. Kparkuii ncropudeckuii 0630, TIKO-3
Aiewme. Bp P P: TIKO-1.1
Kparkuii ucropuueckuii  0030] Q3BUTHUSL TIPEACTABIICHUH O TMpUpOIE [KO-1.2
P P P P P pHp CamMocTosTenbHas TIKO-1.3
1.2 | smexTpuuecTBa M MarHeTU3Ma. 4 10
pabota [IKO-3.1
Bo3HukHOBeHHE DNEKTPOIMHAMUKH.
TIKO-3.2
DJIeKTPOMAarHeTH3M. 1KO-3.3
Bo3HukHOBEHNE U pa3BUTHE TCOPUH IEKTPOMArHUTHOTO TTOJIS. ’
IIKO-3.4
IIKO-3.5
Jlexums Ne3,4. PaboTa B 37IeKTpHYECKOM TIOJIE.
IIpOBOHUKH B JIEKTPUUECKOM IIOJIE.
DIEKTPUIECKOe MOoJIe B TUDIIEKTPUKAX. TIKO-1
TIKO-3
[orennman »nexTpuyeckoro mois. PasHocTh moTeHmuanoB. CBsA3b TIKO-1.1
MEXIy MOTCHIHUATOM W HAMpPSKEHHOCTHIO MONA. ODKBHIOTCHI[MATHHBIE TIKO-1.2
MOBEPXHOCTH. DIJIEKTPOCTATHYECKOE I0JIe CHEPUUECKOHW MOBEPXHOCTH TIKO-1.3
1.3 P p bep P JIeKIIMOHHBIE 3aHATUS 4 4
panuyca R. [IKO-3.1
Pacripenenenue  3apsioB  Ha  NPOBOJAHUKE W BHYTPH  €TO. [IKO-3.2
DNEeKTPOeMKOCTh. EMUHHUIBI W3MEpeHUs JJIEKTPOEeMKOCTH. Biammuas IIKO-3.3
3JIEKTPOEMKOCTb. Konnencaropsr. DHeprust 3apsHKEHHOTO TIKO-3.4
KOHJIEHCaropa. I1IKO-3.5
Mopenu  auanektpukoB. [lonspHble W HENOJSPHBIE  MOJIEKYJIBL.
[Tonspu3aruist IUDIEKTPUKOB.
Cemunap Nel. DnekTpudeckoe 1moje B BaKyyMe.
1. BzammopetictBue. Tumnbl B3auMOACHCTBHHA. DIEKTpHYECKUE 3apsabl U
moisi. CBoiicTBa ANEKTPHUECKOTO 3apsga. Mojend TOYeyHOro U
HEMPEPBIBHOTO pacrpe/iesieHUs 3apsia.
2. Hcropudeckuil acmeKT pasBUTHS KOJIWYECTBEHHBIX M3MEPEHHH C
anexTpudeckuMu 3apsgamu. Omnsitel b, @panxmuaa, M. ®apames, I'.
o TIKO-1
Kasennumia, III. Kyno-na, [x. Tomcona, P. Mwmnukena. OcHOBHOM [KO-3
KOJIN-YECTBEHHBII 3aKOH AJICKTPOCTATHKH.
. IIKO-1.1
3. Dmekrtpuueckoe 1mone. Teopus pagbHO- W ONM3KO-IEHCTBHS. KO-1.2
HanpspkenHocts  2nexTpudeckoro momsa. OmHoponHoe moine. [IpuHmmm ’
1.4 | cynepnosuiuu >JIeKTPUYECKUX TOJeH. DJIEKTPHYECKOe II0JIe TOYEYHOIo Hpaxriieckue 4 2 IKO-1.3
’ ’ 3aHATHS TIKO-3.1
3apsia, A0S,
IIKO-3.2
4. Tlorox BekTopa HampsbkeHHOCTH. Teopema Octporpanckoro-Iaycca. [KO-3 3
IIpunoxenns Teopembl OcTporpanckoro-l'aycca K pacdery mosen KO 3' 4
PaBHOMEpPHO 3apsDKEHHOM IUIOCKOCTH, Iapa paguyca R, nunmzapa. KO 3'5
upkynsanus BeKTopa HalpsHKECHHOCTH. ’
5. TloTeHumanbHOCTH 3JIEKTPHYECKOTO Tois. Pabora cuin monms mpu
MepeMeIICHNN 3apsiioB. OJekTpuueckuil moteHuuan. [loreHnuan mosns,
CO3J]aBacMbIii  TOYCYHBIM 3apsIOM, CHUCTEMOM TOYCYHBIX 3apsJioB,
JMIIONIEM, 3apsDKEHHON Cdepoi, MOBEPXHOCTHIO. DKBUIOTCHLHAIBHBIC
moBepxHocTH. CBfi3p MEXKIY HANPSDKEHHOCTBIO U MOTCHIUAIOM
9JIEKTPUYECKOT0 MOJIS.
TIKO-1
TIKO-3
TIKO-1.1
IIpaktuueckoe 3ansTre Nel. [IKO-1.2
Onekrpocraruka. 3akoH Kynona. IpaxkTuueckue [IKO-1.3
1.5 4 2
3aHSATHS TIKO-3.1
B3anmoneiicTBIE 37EKTPUIECKUX 3apSII0B. T1IKO-3.2
IIKO-3.3
I1IKO-3.4
IIKO-3.5
BBojHoe 3ansTHE. TTa60DATODHEC TIKO-1
1.6 3a1i’m P{’ﬂ 4 2 TIKO-3
Texnuka  OesomacHoctu.  OpraHuzamus — pabOTBl  J1AOOPaTOpHU. IIKO-1.1




I1IKO-1.2

I1IKO-1.3
ITIKO-3.1
DJIEKTPUYECKUE CXEMBI. [IKO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5
IIKO-1
IIKO-3
IIpaktuueckoe  3ansitue  No2.  HampspbkeHHOCTP W MOTEHIHAT 31128:};
UEKTPOCTATUUECKOTO OIS Tpaxtieckue KO-1.3
1.7
3aHATHUS [IKO-3.1
HampsbkenHocTs  amekTpudeckoro monsi.  Pabora cun  monst  mpu [KO-3.2
NepeMelieHHH 3apsiJ0B. DNEKTPUUECKUH TOTeHIHAT. HKO-3v3
I1KO-3.4
I1KO-3.5
IIKO-1
IIKO-3
[IKO-1.1
[1IKO-1.2
Honycic 1 JlaboparopHsie [IKO-1.3
1.8
3aHATHUS [IKO-3.1
Teopust 1 METOIMKA BHITIOJTHEHUS 1-T0 LIMKIIA JIAOOPATOPHBIX padoT.
I1IKO-3.2
[1KO-3.3
I1KO-3.4
I1KO-3.5
TIKO-1
IIKO-3
[TKO-1.1
I1IKO-1.2
JlaGoparopuas paGora Nel Jlaboparopusie [IKO-1.3
1.9
H3yueHue 31eKTpoCcTaTnueckoro nost ST IKO-3.1
’ [1KO-3.2
IIKO-3.3
I1IKO-3.4
I1KO-3.5
Cemuuap Ne2,3 IIpoBomHMKM W  IUBICKTPUKHA. DIEKTPOEMKOCTb.
DHeprus AMEeKTPOCTaTHYECKOro OIS,
1. Pacnpenenenue 3apsfoB B IpoBoAHHKe. HampsbkeHHOCTh 1onst y
MOBEPXHOCTU TPOBOJHUKA M €€ CBf3b C IMOBEPXHOCTHON IUIOTHOCTBIO
3apsia.
2. TIpoBOIHHMKM BO BHEIIHEM 3JIEKTpocTarnueckoM mose. HaBeneHuble
3apsIIbl.
3. CpobomHble © CBsI3aHHbIC 3apsijibl. PacmpenencHue — 3apsiioB. TTIKO-1
Juonektpuku.  JIMdNeKTpuku B DJIEKTpUYECKOM — moie.  Bekrop IIKO-3
nonspusauuy. JudiaekTpudeckas IPOHULAEMOCTh M €€  (Pu3HUecKuit ITIKO-1.1
CMBICII. [IKO-1.2
1.10 4. Dnextpudeckoe cMmemenue. Teopema Octporpaackoro-I'aycca mms [IpakTuueckue [IKO-1.3
’ 0JIs B INDJIEKTPHKE. 3aHATHUS I1KO-3.1
5. Cernerosnekrpuky. CIIOHTaHHas MOJNAPU3ALUSA CETHETOIIEKTPUKOB. I1KO-3.2
Dnekrpetsl. [Ibe303nekTprdeckuii 3G dekr. I1KO-3.3
6. DIeKTPOEeMKOCTb. JEKTPOEMKOCTh MNpoBOaHHMKA. KoHmeHcarop. TIKO-3.4
Tums! KoHAEHCaTOPOB. BEIYKCIIEHHE eMKOCTH KOHIEHCATOPOB. ITIKO-3.5
7. CoenuHeHue KOHAEHCATropoB. EMKOCTh  KOHAEHCAaTOpOB  IpU
MOCJIEIOBATEIPHOM, — IapAUISIBHOM W CMEIIAHHOM  COCAMHEHMSX
(IpaBHJIO Y3JI0B U MPaBHIO KOHTYPOB).
8. DnekTpocraruyeckuit reHeparop. D1eKTpodopHas MallllHa.
9. DHeprus CHCTEMBI HEIOJBIDKHBIX TOYCUHBIX 3apsiIoB. DHEprus
3apSDKEHHOTO  MPOBOJHHMKA. OHEprus  3apsHKEHHOTO  KOHJIEHCATopa.
Oueprust EKTPOCTATUYECKOTO oJIst. [TnorHocTsb SHEpruu
UEKTPOCTATHYECKOTO MOJIS.
TIKO-1
IIKO-3
[1IKO-1.1
IIpaxTryeckoe 3ansTHEe Ne3. Pacuér eMKOCTH KOH/IEHCATOPOB. [IKO-1.2
111 IpakTHyeckue I1KO-1.3
’ Brruncnenne  eMKOCTH — KOHIEHCATOPOB.  DHEPIus  3apsHKSHHOTO 3aHATHS IIKO-3.1
KOHJIeHCaropa. [IKO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5
Jlaboparopnas pabora No2 TIKO-1
Jlaboparopusie TIKO-3
1.12
H3ydyenue ranbBaHOMETpa M TpagyHpOBaHHE €ro amIepMeTpoM H 3aHATHUS IIKO-1.1
BOJIETMETPOM. [IKO-1.2




I1IKO-1.3
I1IKO-3.1
IKO-3.2
I1KO-3.3
I1IKO-3.4
I1KO-3.5

1.13

Cemunap Nel. DnekTpudeckoe 1moje B BaKyyMe.

IToaroroska cemuHapa Nel

CamocTosTensHas
pabota

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
IIKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
ITKO-3.5

1.14

Cemunap Ne2,3  TIpoBOZHMKM U  JUIIEKTPUKH. OJIEKTPOEMKOCTb.
DHeprus dIEeKTPOCTATHIECKOTO MOJIS.

IToxroroska cemnHapa Ne2,3

CamMocTosTenbHas
pabota

IIKO-1
ITIKO-3
ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
I1KO-3.1
I1IKO-3.2
I1KO-3.3
IIKO-3.4
I1KO-3.5

Jomyck 1

IToaroToBka k omycky 1

CamocTosiTenbHast
pabota

IIKO-1
IIKO-3
IIKO-1.1
I1IKO-1.2
IKO-1.3
I1IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5

JlaboparopHbie padoTsl Nel u No2

3amuTa 1a00paTOpHBIX paboT

CamocTosiTenbHast
pabora

[IKO-1
IIKO-3
ITIKO-1.1
IIKO-1.2
I1IKO-1.3
I1IKO-3.1
I1KO-3.2
IKO-3.3
I1KO-3.4
I1KO-3.5

Paznen 2. IlocTosin

HbIIi TOK

HaumeHoBaHmne TE€MbI, KPAaTKO0€ codep:KaHne

Buja 3ansaTus /
pa6otsl / popma ITA

Cemectp /
Kypce

KosuvecTBO
4acoB

KoMmnerenuunu

2.1

Jlexums Ne5,6. TIoCTOSTHHBIN TOK.

JIBikeHue 3apsoB B dJeKTpuyeckoM moje. 3akoH Owma Ui ydacTka
uenu B auddepennuansHom  Bupe. CONpPOTHBIEHHE IPOBOJHUKA.
Croponnue cunel. 9.JI.C. 3akon Oma 3amkHyTOH nenu. 3akoH Jxoyis
— Jlenma. DOwueprus, BblgenseMas B HENH IOCTOSHHOTO  TOKa.
PazBerBnennsie uenu. [Ipasuna Kupxroga.

JIeKIIMOHHBIE 3aHATHS

IIKO-1
IIKO-3
IKO-1.1
I1IKO-1.2
I1IKO-1.3
ITIKO-3.1
I1KO-3.2
I1KO-3.3
I1IKO-3.4
ITKO-3.5

22

Cemunap Ned. TToCTOSTHHBIH 2J€KTPUUECKUI TOK.

1. JIBmKeHHE 3apsfoB B DJICKTPUYECKOM IOJIE. DIIEKTPUYECKUH TOK U
IUIOTHOCTb TOKa. HampspkeHue  2JIeKTPUYecKoe IMoJie Ha y4acTKe LETH.
3akon OMa sl yuacTKa LeIH.

2. ComporuBnenue  mpoBojuuka.  I[IpoBogumocts.  CoequHeHue
MIPOBO/IHUKOB. TemmneparypHast 3aBUCHMOCTh CONPOTHBIICHUS
npoBoauukoB. Jluddepenunansras Gpopma 3akona Oma.

3. CropoHHHE CWIIBL. DJEKTpOABMKYyIIas cuia. 3akoH Oma sl yyacTka
nend, coxepxkaniero D/1C, u I 3aMKHYTO#H LeTH.

4. Pabora m MOIIHOCTH B IEMHU IOCTOSHHOTO TOKa. 3akoH JIxoyis-
Jlenna. uddepennmnansuas popma 3akona J[xoyns-Jlenna.

5. Passernennsie nienu. [1pasuia Kupxroga.

[IpakTuueckue
3aHATHUS

IIKO-1
IIKO-3
ITKO-1.1
I1IKO-1.2
IIKO-1.3
I1IKO-3.1
I1KO-3.2
I1KO-3.3
IIKO-3.4
I1IKO-3.5

2.3

Horryck 2

Jlaboparopabie

IIKO-1




Teopust 1 MeTOMKa BBIOIHEHUsI 2-T0 IIUKJIa JJA0OPATOPHBIX PaboT.

3aHATHS

IIKO-3
ITIKO-1.1
IKO-1.2
ITIKO-1.3
I1IKO-3.1
I1KO-3.2
I1KO-3.3
I1IKO-3.4
I1KO-3.5

24

Jlaboparopnas pabota Ned

I/I3Mep€HI/I€ COHpOTI/IBHCHI/Iﬁ METOAOM BOJIbT-aMIIEpMETpPa.

JlaboparopHble
3aHSTHA

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
I1IKO-3.1
IKO-3.2
I1KO-3.3
I1IKO-3.4
I1KO-3.5

2.5

IpakTrdeckoe 3ansTHe Ne4. 3aKOHBI OCTOSIHHOTO TOKA.

Comnpotusienue npoBogHuka. CoeauHeHNE MTPOBOAHUKOB. 3akoHBI OMa.

[IpaxTnyeckue
3aHATHA

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
IIKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
ITKO-3.5

2.6

IMpaxriyeckoe 3ansatie NeS. [Ipapuna Kupxroda.

Pacuér CnOXKHBIX O3JEKTpUYECKMX Lermed no mnpaemwiaM Kupxroga.
PaboTa 1 MOIITHOCTE B L€ TIOCTOSTHHOTO TOKA.

[IpakTuueckue
3aHATHA

IIKO-1
ITIKO-3
ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
I1IKO-3.1
I1IKO-3.2
I1KO-3.3
IIKO-3.4
I1KO-3.5

2.7

Cemunap Ned. [TocTOSHHBIHN 3JIEKTPUUECKUH TOK.

IToaroroBka cemunapa Ne4

CamocTosiTenbHast
pabota

IIKO-1
IIKO-3
IIKO-1.1
I1IKO-1.2
IKO-1.3
I1IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5

2.8

Jonyck 2

IMoaroroBka k gomycky 2

CamocTosTenbHast
pabora

TIKO-1
IIKO-3
ITIKO-1.1
IIKO-1.2
I1IKO-1.3
I1IKO-3.1
I1KO-3.2
IKO-3.3
I1KO-3.4
I1KO-3.5

2.9

Jlaboparophas pabota Ne4

3amuTa 1adoparopHoOi paboTHI

CaMocTosTeapHas
padota

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
IIKO-3.1
I1KO-3.2
I1KO-3.3
I1IKO-3.4
ITIKO-3.5

2.10

MuauBuayansHoe 3a1aHne

Pemrenne 3amau. Yacrts 1

CaMocTosTeabHas
pabota

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1KO-1.3
IIKO-3.1
I1KO-3.2




I1KO-3.3

I1IKO-3.4
ITIKO-3.5
Pasnea 3. Tok B cpexax
Bupn 3ansitus / Cemectp /| KommuecTno
Ne HaunmenoBaHue TeMbl, KPaTKOe coep:KaHue Komnerenuuu
paborsl / popma ITA Kype 4acoB
Jlextust Ne7,8. D1eKTpONPOBOAHOCTD TBEPIBIX TEI.
IIpoBOAMMOCTP NOTYTIPOBOIHUKOB. KO-1
TepMOANIEeKTPOHHAsT IMHUCCHS M KOHTAKTHBIC SIBICHUS B METALIAX M IKO-3
HOJIYIPOBOAHHKAX. MKO-1.1
[1IKO-1.2
Ipupona Toxa B Merawiax. Kiaccuyeckas TEOpHsi SJIEKTPOIPOBOJHOCTH KO-13
3.1 |metawioB. CBsi3b MEXAY JJIEKTPONPOBOAHOCTHIO M TEIUIONMPOBOAHOCTHIO | JIEKIIMOHHBIE 3aHATH 4 4 HKO—3.1
META/LIOB. KO-3.2
CobcTBeHHas HPOBOAUMOCTh MIOJTYIIPOBOTHUKOB. IMpumecHas TKO-3 3
MIPOBOJMMOCTB TOJTYITPOBOJHUKOB. [10JTyIPOBOAHUKOBBIN THOI. HKO-3. 4
PaGoTa BbIXOAA ANIEKTPOHOB M3 MeTalia. |epMOAICKTPOHHAS SMHCCHSL. HKO—3.5
Tox B Bakyyme. OiekTpoHHble Jiamnbl. KOHTakTHas  pasHOCTb ’
MTOTEHIUATOB. 3aK0HBI BosbTa.
Jlextus Ne9. DneKTpHUUECKHIA TOK B JJIEKTPOIHUTAX. IIKO-1
DNEeKTPpUIEeCKH TOK B Ta3ax. TIKO-3
[1IKO-1.1
DJeKkTposuTHYecKas Juccouuanys. JIBHKEHHE HOHOB B AJICKTPOJIMTAX. [IKO-1.2
32 IIpoBoauMOCTb 31EKTPOIUTOB. 3aKoHb! Dapanes. JIeKIIMOHHbIE 3AHATHS 4 5 I1KO-1.3
lanbBanmueckue smeMeHTHl. [lomspu3anusi TaTbBaHUYECKUX DJIEMEHTOB. TIKO-3.1
Jenonsipusarus. AKKyMYJISTOPBL. [IKO-3.2
IIpoueccsl wuoHu3auuu U pekoMmOuHanuu. HecamocrosTenbHble U I1KO-3.3
CaMOCTOSITENbHBIC pa3psasl. Tnerommii  paspsn. KoporHnsiit  paspsa. [IKO-3.4
HUckpooii pazpsia. yroBoii pazpsia. IIKO-3.5
Cemunap  No5,6.  OcCHOBBI  DJIEKTPOHHOW  TEOpUHM  METAIOB.
DNeKTPUYECKHE TOKH B JIEKTPOJIUTAX U ra3ax.
1. Knaccudukarmst TBepablXx Ten (MPOBOJHUKH W JTHAJICKTPUKH,
nonynpoBoauuku). [Ipupona toka B meramax. OmnbiTel MaHzembiTamMa
u INananexcu, Tonmena u Crioapra.
2. Knaccudeckas Teopusi 3JI€KTPONPOBOJHOCTH METALIOB. 3akoHbl Oma
u JDxoynsa-JleHma c¢ SIeKTpOHHOH TOUYkM 3peHus. 3akoH Buaemana-
Opanna. [ToHsTHE O CBEPXIPOBOAUMOCTH. TIKO-1
3. IomynpoBoxnuku. IIpoBogumMocTs mnostynpoBoaHHKoB. CoOCTBEHHas IIKO-3
U OpUMECHas!  HPOBOAMMOCTb  IOIYIPOBOAHMKOB.  3aBUCUMOCTH IIKO-1.1
9JIEKTPOIIPOBOIHOCTH  TOJYIPOBOJHUKOB OT  TeMIeparypsl u [IKO-1.2
33 |OcBeleHHoCTH. [IpakTuueckue 4 2 [IKO-1.3
’ 4. KonraktHas pa3HOCTb MOTEHIUATOB. 3akoH Bonbra. 3aHSATHS [IKO-3.1
TepmonnexTpuyeckne SIBIICHUSL. KonraktHbIE SIBIICHUS B [IKO-3.2
noyynpoBoAHrKax. [1omynpoBoAHUKOBBIE THOBI U TPAH3UCTOPEI. IIKO-3.3
5. Pabora BbIXOZA OJJIEKTPOHOB U3 MeTalla. |epMO3JIEKTPOHHAs [IKO-3.4
smuccus. Tok B Bakyyme. DIIEKTPOHHbIE JIAMIIBL. I1IKO-3.5
6. [TpoBOAMMOCTB DIEKTPOIUTOB. DIEKTPOIUTHUECKAS JUCCOIHAIIHS.
7. 3akonel Dapanes. DICKTPOIUTHYECKAs MPOBOJUMOCTh. 3akoH Oma
JUISL BIIEKTPOJIUTOB.
8. TlanbBanmveckue  dmeMeHTHl.  [lonmsipu3amuss — raibBaHHYECKHX
9JeMeHTOB. Jlenomspuzanus. AKKyMyJISATOPBL.
9. Bunsl ra3oBbix paspsinoB. [Iporecchl MOHM3ALMKM M PEKOMOMHALUKM B
rasax.
10. ITousTre o mrasme. Mcnone30BaHne ra30BbIX pa3psi/ioB B TEXHUKE.
IIKO-1
[IKO-3
[IKO-1.1
IIpaktrueckoe 3ansTue Ne6. Tok B cpemax. Tox B 3nekrposurax. Tok B IIKO-1.2
34 [T Toxk B Bakyy™me. [IpakTudeckue 4 2 IIKO-1.3
’ 3aHATHUS ITIKO-3.1
3akon Oma ayist asekTpoauToB. 3akoHsl Dapanes. 3akon OMa J11st Ta30B. TIKO-3.2
I1IKO-3.3
I1IKO-3.4
I1KO-3.5
IIKO-1
[IKO-3
Jlaboparophas pabota Ne5 [IKO-1.1
35 JIaGoparopHble 4 2 I1IKO-1.2
’ M3ydeHne 3aBUCHMOCTH COTPOTUBIICHUS METALIOB M IOJYIPOBOAHUKOB 3aHATHS IIKO-1.3
OT TeMIeparyphl. [IKO-3.1
I1KO-3.2

I1KO-3.3




I1KO-3.4
I1KO-3.5

3.6

Jlaboparopnas pabota Ne6

OHpCHeHCHI/Ie DJICKTPOXUMHUYUCCKOTO SKBUBAJICHTA ME/IU.

Jlaboparopusre
3aHSATHA

IIKO-1
IIKO-3
IKO-1.1
I1IKO-1.2
IIKO-1.3
I1IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
ITIKO-3.5

3.7

JlaboparopHast pabora Ne7

I'panynpoBka TepMOIIapbl u orpe/esicHUue TepmoIJIC
3JIEKTPOIMHAMITYECKHUM CIIOCOOOM.

JlaboparopHsie
3aHSTHS

IIKO-1
IIKO-3
I1IKO-1.1
I1IKO-1.2
ITIKO-1.3
IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5

3.8

Cemunap  No5,6.  OCHOBBI  DIEKTPOHHOH  TEOpPUHM  METAIOB.
DNeKTPUYECKHe TOKH B JIEKTPOJIUTAX U ra3ax.

IoaroroBka cemuHapa Ne5,6

CaMocTosTeabHas
pabota

IIKO-1
IIKO-3
ITKO-1.1
I1IKO-1.2
IIKO-1.3
I1KO-3.1
I1KO-3.2
IIKO-3.3
IIKO-3.4
I1KO-3.5
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JlaboparopHble paboTsl Ne5, Ne6, No7

3amuTa 1a00paTopHBIX paboT

CamocTosTenbHast
pabora

ITKO-1
IIKO-3
IIKO-1.1
I1IKO-1.2
ITIKO-1.3
ITIKO-3.1
I1KO-3.2
IIKO-3.3
I1KO-3.4
I1KO-3.5

Pasnea 4. Maruerusm

HaumenoBanue TE€MbI, KPAaTKO0€ codep:KaHne

Buja 3ansaTus /
pa6otsl / popma ITA

Cemectp /
Kype

KosuuecTBo
JacoB

Kommnerenuun

4.1

Jlexmusa Nel0. MarauTHOE 101JI€.

MarnutHoe moje 3JIeKTPUYECKOro TOKa. B3ammonelcTBHE TOKOB MEXKIY
cobOoii. MHAyKkuust W HaOpsDKEHHOCTh MArHUTHOTO TMOJs. 3akoH buo-
CaBapa-Jlarutaca. MarHuTHOe ToJie TPSMOJIMHEHHOTO MPOBOJHHKA C
TOKOM. CV[CTCMa C€AUHULl DJICKTPOMAarHUTHBIX BEJIMYHH. MaruutHoe
1oJie KPYroBOIO M COJICHOMJAIBHOTO TOKOB. MarHWTHBIH moTOK. Cwuia,
JIEWCTBYIOMIAs Ha IPOBOJHUK C TOKOM B MarHUTHOM TIOJIE.

JIeKIIMOHHBIC 3aHATHS

IIKO-1
IIKO-3
ITIKO-1.1
IMKO-1.2
I1KO-1.3
IIKO-3.1
I1KO-3.2
I1KO-3.3
I1IKO-3.4
ITIKO-3.5
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Jlexmust Nell. JleificTBHe OSIEKTpUYECKOr0 M MAarHUTHBIX TIIOJIeH Ha
JBIDKYILUICS 3apsf.

JleiicTBrE 2IEKTPUYECKOTO M MAarHUTHBIX TOJNEW Ha JBWKYIIUKCS 3apsil.
JIBmKkeHHe 3apsDKEHHBIX 4YacTHII B  OJHOPOJIHOM MAarHHUTHOM IIOJIE.
Oddexr Xomma. MarHUTHOE THOJIE JIBHXYIIEroCS —3IEKTPUUECKOTO
3apsiqa. Pabora, coBepiraemas npu HEpEeMEIICHHH IPOBOJHHKA C TOKOM
B MarHUTHOM IIOJIE.

JIeKIIMOHHBIE 3aHATHS

IIKO-1
IIKO-3
I1IKO-1.1
I1IKO-1.2
I1KO-1.3
ITIKO-3.1
ITIKO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5
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Cemunap Ne7,8. MarautHoe 107€. ONEKTPOMArHUTHAsI HMHAYKIWS.
MarauTtHbIe CBOHCTBA BEIIECTBA. DIEKTPOMArHUTHOE ITOJIE.

1. MarauTHOE 1oJIe 3JIEKTPUYECKOro ToKa. VIHIyKnms M HarpsHKeHHOCTh
MAarHUTHOTO TOJIsl. MarHUTHBINA MOTOK.

2. 3aKkoH buo-Casapa-Jlamnacca. Hupkymnsust BEK-TOpa
HalpsHKEHHOCTH MarHUTHOTO TOJIsL. 3aKOH MOJIHOTO TOKa.

3. JleiicTBHE >IEKTPUYECKOTO M MAarHUTHOTO IIOJIEH HA JBIDKYITHHCS

IIpakTnaeckue
3aHATUS

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1KO-1.3
ITIKO-3.1
I1KO-3.2
I1KO-3.3




3apsia. Cuna Jlopenma.

4. Doodexr Xomna. IlpuHimnel paboOThl MarHUTOTHAPOAMHAMHYECKOTO
reHeparopa.

5. lluxnudeckne yCKOPHTENH.

6. MarauTHOE TmOJNIe NMBMXKYyIIErocs 3apsina. OTHOCH-TENBbHBIH XapakTep
UEKTPUUECKOTO U MArHUTHOTO IOJIEH.

7. Onbiter Dapanes. 3axoH Papanest u npasuio Jlenna. [IKO-3.4
8. CaMOMHIYKIUS U B3aUMOMHAYKIUSA. VIHIyKTHBHOCTS. T1IKO-3.5
9. DHeprus U MWIOTHOCTh YHEPTHH MAarHUTHOTO TIOJISL.
10. Marsetuky. MarHUTHOE TI0JIE B MarHeTHKaX.
11. [ua-, mapa- u QeppomarHeTH3M. MarHUTHEI rucrepesuc. Pabors
Cronerosa. Touka Kropwu.
12. BuxpeBoe anexTpuyeckoe moyie. TOK cMeleHHus. YpaBHEHHS
MakcBesuia B HHTETpalbHOH 1 tnddepeHanbHoi hopMe.
TIKO-1
[IKO-3
IIpaktudeckoe 3ansTre Ne7. MarHeTnm3sm. MarHuTHOe mojie TOKa. 3aKOH IIKO-1.1
TIOJTHOTO TOKA. ITIKO-1.2
44 IMpakTuyeckue 4 2 ITIKO-1.3
’ 3akon buo-Casapa-Jlanmacca. Cuna Amnepa. Cuna JlopeHua. 3akoH 3aHATHUS I1IKO-3.1
Qapanes u npaBwio JleHna. DHeprus M INIOTHOCTh YHEPIUH MArHUTHOTO [IKO-3.2
TIOJISI. [IKO-3.3
[IKO-3.4
I1KO-3.5
[IKO-1
TIKO-3
[1IKO-1.1
Cemunap Ne7,8. MarHutHOE T0J€. DJEKTPOMAarHUT-Has HMHAYKIHS. TIKO-1.2
4 MarHuTHBIE CBOWCTBA BEIECTBA. DJIEKTPOMArHUTHOE IOJIE. CamocrosTenbHast [IKO-1.3
5 4 8
padora [IKO-3.1
IToaroroska cemunapa Ne7,8 TTIKO-3.2
[IKO-3.3
[IKO-3.4
I1KO-3.5
[IKO-1
[IKO-3
Pedepar ITIKO-1.1
Harucanue pedepara 1 moroToBKU Mpe3eHTANT MKO-1.2
46 CamocrosTenpHast 4 8 IIKO-1.3
C UCTIOJIb30BaHHEM pabora gigg;
Microsoft Office e
Project Expert [KO-3.3
I1IKO-3.4
ITIKO-3.5
[IKO-1
[IKO-3
[IKO-1.1
WHauBUIyanbHOE 3a[aHue IIKO-1.2
CamocTosTenbHas IIKO-1.3
4.7 4 4
Peruenme 3amay. Yacts 2 pabora 1IKO-3.1
[1IKO-3.2
I1KO-3.3
[1KO-3.4
[IKO-3.5
Paznest 5. DinekTpoMarHuTHasA MHAYKIUSA
Ne HaumeHoBaHHe TeMbl, KPaTKoOe codep:KaHne Bup sansrus / Cemectp /| Koauuecrso Komnerenmun
B ? pa6orni / popma IMA Kypc 4acoB
Jlekums Nel12, 13. DnexTpomMarHuTHas HHIYKIHS.
KBasucraroHapHbIe TOKH.
PaboTta 1 MOLIHOCTB B LIETTH IIEPEMEHHOTO TOKa. TKO-1
[IKO-3
[TIKO-1.1
Onbrter ®apapes.  OJIC  wnayknmm.  CamMomHIYKIus.  DHeprus MKO-1.2
MarHMTHOTO MOJIS AJIEKTPUYECKOTO TOKA.
[IKO-1.3
5.1 [Monyyenue nepemenHoro Toka. CONpOTUBICHHE B LENMU IEPeMEHHOTO | JIeKIMOHHbIE 3aHATHS 4 3 MKO-3 1
Toka. EMKOCTP B menu nepeMeH-HOro Toka. VIHIyKTHBHOCTH B LENH HKO-3'2
nepeMeHHoro Toka. 3akoH OMa Ui IepeMEeHHBIX TOKOB. BexTop-Hble l'[KO-3.3
JULATPaMMBI. TKO-3.4
MrHoBeHHast ~ MOWIHOCTb. CpenHsis  MOIIHOCTb.  Od-(pexTuBHbIE U [KO-3 5
CpefHHE 3HAYCHUS CWJIBI TOKa W HanpspkeHws. [lepemaua sHeprum Ha ’
paccrosinuy. B3anmuas nnaykims. Tpancdopmarop.
Jlekums Nel3, 14. Dnexkrpudeckue aBTOKOJICOAHUS. TIKO-1
5.2 [OnexrpomarnutHoe noe. JlekumoHHBIE 3aHATHA 4 3 IIKO-3
DNEeKTPOMAarHUTHBIE BOJHBI. IIKO-1.1




Konebarenbupiit  koHTyp. CoOOCTBeHHBIE —KOyeOaHMs.  3aTyXaroue [IKO-1.2
konebanusi. @opmyna TomcoHa. Diek-TpHYECKHE aBTOKOJICOAaHMSI. [IKO-1.3
ABTOTreHeparop Ha BAKyyMHOM TPUOJIE. I1IKO-3.1
BuxpeBoe amektpuueckoe mone. Tok cmemeHusi. Bropoe ypaBHeHHE [IKO-3.2
Makcasenna. Tlonnas  cucrema  ypaBHeHud — MakcBenmna — Juist [IKO-3.3
3JIEKTPOMAarHUTHOTO IOJISL. [IKO-3.4
OtkpeiThiii BuOparop. Bektop VYmosa-IloiiHTHHTa. DneKTpOMarHUTHbIE IIKO-3.5
BOJIHBI.
Cemuuap  Ne9,10.  KBasucranmoHapHble  TOKH.  DIEKTPHUYECKUE
KoJieOaHus1. DIEeKTPOMArHUTHBIE BOJIHBI.
1. Honyuenne nepemennoit JJIC. JleiicTByiomee W cpegHee 3HaUCHHE
MEPEMEHHOTO TOKa.
2. ComnpoTuBieHHEe, MHAYKTHBHOCTh U €MKOCTb B ILI€MH IEPEMEHHOIO
ToKa. 3akoH OMa JuTs [enei me-peMEeHHOTO TOKa.
3. BekTopHbIe AUarpaMMbl U METO/ KOMIUIEKCHBIX aMILUTUTY 1. TTIKO-1
4. Dnextpuueckuil konebarenbHbld KoHTYp. CoOCTBEHHBIE KOyeOaHMs, IIKO-3
¢dopmyna Tomcona. [IKO-1.1
5. Tpauchopmarop. [lepenada smeKTpoIHEPrHy Ha PACCTOSHHE. [IKO-1.2
53 6. Hesaryxarome — aieKkTpoMarHuTHble — KoneOanus.  [lomyuenue IpaxkTuueckue [IKO-1.3
’ HE3aTyXaro1X IJIEKTPOMAarHUTHBIX KoseOaHui. I'eneparop 3aHATUSA I1IKO-3.1
HE3aTyXalolUX  JJICKTPOMAarHUTHBIX  KoJeOaHuii Ha  Tpuoie M [IKO-3.2
TPaH3UCTOpE. [IKO-3.3
7. Tlnockue »SNEKTPOMArHUTHBIE BOJHBI B BaKyyMe, CKOPOCTb HX I1KO-3.4
pacrpocTpaHeHusl. I1IKO-3.5
8. Uanydenue osnekTpoMarHUTHBIX BONH. OmbiTel ['epra, BuOparop
T'epua.
9. OObeMHas IUIOTHOCTb JSHEPrUM HJIeKTpoMarHuTHoro mnois. Ilortok
sHeprun. Bextop Ymosa-IloiinTuHra.
10. Uzobperenne paguocBsizu A.C. IlomoBeiM. [IpuHIMI pamuoCBsI3H U
PannoNIOKaLUH.
11. I1Ikana 3JeKTPOMAarHUTHBIX BOJIH.
IIKO-1
IIpakTuyeckoe 3aHATHE Ne§. DeKTpOMarHuTHas HHTyKIUS. IIKO-3
DNEeKTPOMarHUTHA HHAYKIUS. DIEKTPOMAarHUTHBIE BOJHBL. [IKO-1.1
ITIKO-1.2
54 BekTopHBIE ~ AMarpaMMbl M METOA  KOMIUICKCHBIX  aMIUIMTY. IpakTHyeckue I1IKO-1.3
’ ComnpoTHBiIeHNE, HHIYKTUBHOCTE W €MKOCTh B LIEMH NEPEMEHHOTO TOKA. 3aHATHUS [IKO-3.1
3akon Oma juis meneil mepeMeHHOro Toka. TpaHcdopmarop. OO0bemHas [IKO-3.2
IUIOTHOCTb ~ SHEPrUM  dJeKTpoMarHuTHOro mnous. [lo-Tok  sHeprum. I1KO-3.3
Bekrop Ymoga-IlolinTrhra. I1KO-3.4
I1KO-3.5
IIKO-1
IIKO-3
[TIKO-1.1
Jonyck 3 [IKO-1.2
JlaboparopHble IIKO-1.3
5.5
3aHATHUS IIKO-3.1
Teopust 1 METOMKA BBIITOIHEHUS 3-T0 LIMKJIA IJAOOPATOPHBIX PaboT. KO-3.2
I1KO-3.3
I1IKO-3.4
I1KO-3.5
IIKO-1
[IKO-3
I1IKO-1.1
I1IKO-1.2
Jlaboparophas pabota Ne9 JTaBoparopHbIe KO-1.3
5.6
. 3aHATUS I1IKO-3.1
[pumenenue ocrorpada st SMEKTPUUECKUX H3MEPEHUH.
I1KO-3.2
I1KO-3.3
[1KO-3.4
I1KO-3.5
IIKO-1
IIKO-3
ITKO-1.1
Jlaboparopnas pabora NelO JTaGopaTopHbIe gﬁg_}g
5.7
N3ydenue Tpex 2IeKTPOJHOMN dJIEKTPOHHOM JaMIIbI. SaHATHA IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5
Jlaboparopnas pabora Nel 1 TIKO-1
58 JIaboparopHble IIKO-3
' OmnpeneneHre HHAYKTHBHOCTH U €MKOCTH METOJIOM 3aHATHSA TIKO-1.1
BOJIbT-aMIIEpPMETpa. [IKO-1.2




I1IKO-1.3
I1IKO-3.1
IKO-3.2
I1KO-3.3
I1IKO-3.4
I1KO-3.5

5.9

JlaboparopHast pabora Nel2

HccnenoBaHue ~ OCHOBHBIX — XapakTEPHCTHUK  IOIYNPOBOJHUKOBBHIX
BBIIIPAMUTENEH.

JlaboparopHble
3aHATHS

IIKO-1
IIKO-3
ITIKO-1.1
I1IKO-1.2
I1IKO-1.3
IIKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
ITKO-3.5

Cemunap  Ne9,10.  KBasucrauumoHapHble — TOKH.  OJEKTpUYECKHE
KojeOaHus. DIeKTPOMArHUTHBIE BOJIHBL

IToxnroroska cemnHapa Ne9,10

CamMocTosTenbHas
pabota

IIKO-1
ITIKO-3
ITIKO-1.1
I1IKO-1.2
ITIKO-1.3
I1KO-3.1
I1IKO-3.2
I1KO-3.3
IIKO-3.4
I1KO-3.5

JHomnyck 3

MOArOTOBKA K JIOMYCKY 3

CamocTosiTenbHast
pabota

IIKO-1
IIKO-3
IIKO-1.1
I1IKO-1.2
IKO-1.3
I1IKO-3.1
I1KO-3.2
I1KO-3.3
I1KO-3.4
I1KO-3.5

JlaboparopHbie padoTsl Ne9, Nel10, Nel1, Nel2

3amuTa 1a00paTOpHBIX paboT

CamocTosiTenbHast
pabora

[IKO-1
IIKO-3
ITIKO-1.1
IIKO-1.2
I1IKO-1.3
I1IKO-3.1
I1KO-3.2
IKO-3.3
I1KO-3.4
I1KO-3.5

Pasnen 6. Dxk3ameH

HaumeHoBaHmne TE€MbI, KPAaTKO0€ codep:KaHne

Buja 3ansaTus / Cemectp /
padotsl / popma ITA Kype

KosuvecTBO

qyacoB

KoMmnerenuunu

6.1

HOI{]"OTOBKa K HpOMe)KyTO‘{HOI‘/'I arTeCTauuu

DK3aMeH 4

36

IIKO-1
IIKO-3
IKO-1.1
I1IKO-1.2
I1IKO-1.3
ITIKO-3.1
I1KO-3.2
I1KO-3.3
I1IKO-3.4
ITKO-3.5

4. POHJ] OLIEHOYHBIX CPEJICTB

CrpykTypa W conepkaHHe (OHIA OIEHOYHBIX CPEACTB JUIS TPOBEICHUS TEKYIIEro KOHTPOJII M IPOMEKYTOYHOW arTecTaluu
npexacTasieHs! B [Ipunoxernu 1 x pabouei mporpaMMe JUCIUIIIHHEL.

5. YAEBHO-METO/JUYECKOE 1 THOOPMAIIMOHHOE OBECHIEYEHHME JTUCIIUITJINHBI

5.1. YueOHble, HAyYHbIEe U MeTOAUYECKUE U3TAHUS

ABTODBI,
COCTaBHTEIH

3arnaBue

WznarenscTBO, TO1

BuGimoreka /
KommuectBo




ABTODHI, Bubmmotexa /
3arnaBue WsparenscTBO, rox
COCTaBUTEIIN Konuuectso
IMox pexn. T'.C. DJIEKTPHUYECTBO U MATHETU3M M.: IIPAUK, 1995
JlanncOepra
Apcentbes B.B., [Dusnueckne OCHOBBI MEXaHUKH. DIIEKTPUIECTBO CII0.: Jlans, 2001
Kupnnuenxos B.41., ¥ MarHeTusM |: Yueb. 171l CTYAEHTOB BbICII. yueO.
Kusses C.10., 3aBeJIeHNH, 00yJaronIuxcs 1Mo TexXH. crel.: B 2-x 1.
Manu6arresa JI.51.,
JlozoBckwmit B.H.
3 Orts. pen. 1. 1. Ouzuka: DIEKTPUIECTBO U MarHETH3M. M.: ABanTat, 2002
Pyceukas TepmoarHaMuKa ¥ KBaHTOBasi MexaHuka. Puznka
SIIpa M JIEMEHTAPHBIX YaCTHI]
4 Ku. 2. Dnexrpomarnetusm. Onruka. KBanToBas M.: Bercmr. mk., 2005
¢usuka
Ku. 3 : DnekrpoMarHeTism M.: DU3MATIINUT, 2005
KHa. 2. Onekrpomaraetnsm. Ontrka. KBaHTOBast M.: Bercm. mik., 2005 28 3K3.
¢dusuka
7 KH. 3 : DnekrpomMarseTusm M.: DU3MATIIUT, 2005 1 9K3.
5.1. YueOHble, HAyYHbIEe 1 MeTOAUYECKUE U3TAHUS
ABTODHI, bubnnoreka /
3arnaBue WzparenscTBO, rox
COCTaBUTEIIN Komuuectso
1 Kupssuos A. I1., O6mmas pusuka: COOPHUK 3a1a4: yued. mocodue M.: KHOPVYC, 2015 1 3K3.
Ky6apes C. 1. JUISL CTY/ICHTOB BBICII. yueO. 3aBeieHU i
5.1. YueOHble, HAyUHbIEe U METOAUYECKUE U3TaAHUS
ABTOpBHI, bubnmorexa /
3arnasue WznarenscTBO, TO
COCTaBHUTEIN KomnaectBo
1 IMokpoBckuii DnexTpoMar#eTi3M. MeTo/bl peleHus 3a1a4: M.: BUHOM. JIa6.
[yueb. mocobue] 3HaHwmi, 2007
2 IMTokpoBCKHiA, DnexTpomar#eTi3M. MeTo/bl peleHust 3a/1a4: M.: BUHOM. JIa6. 10 K.
Bsiuecnas BasiepseBuy | [yue6. mocobue] 3Hanwmi, 2007

5.2. IIpodeccuonanbuble 6a3bl JAHHBIX H HHPOPMAIIMOHHBIE CIPABOYHBIE CHCTEMbI

https://sfiz.ru/uchebnik/uch_electromarg/http://kvant.mccme.ru/
https://elementy.ru/catalog/t2/Fizika

https://urait.ru/

https://cyberleninka.ru/
https://www.gramota.net/category/1.html
https://rus-physical-enc.slovaronline.com/
https://www.youtube.com/c/getaclassrus/videosE-library.ru

5.3. [lepeyeHb NPOrpaMMHOro odecriedeHust

5.4. YueOHO-MeTOAMYECKHE MaTepHaJibl 1Jd 06yqammnxc;1 C OrpAaHUYCHHBIMHA BO3MOKHOCTAMMU 310POBbS

IIpn HeoOXOAMMOCTH IO 3aiBICHUIO OOYYAMOMETOCS C OrPaHHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBbS  y4eOHO-METONUYECKHE
Marepualbl MpPeOCTaBISIOTCS B (OpMax, aganTHPOBAaHHBIX K OTPaHHMYCHHUAM 370pPOBbsS M BocHpusaTHs uH(MopMarmu. s nmi c
HapyImICHUSIMA 3peHMs: B (opMme aynmuodaiina; B medarHOH QopMme yBeTHMYCHHBIM ImIpupToM. s JTUI ¢ HapymICHUSAMH CIyXa: B
(opMe DIIEKTPOHHOTO IOKYMEHTa, B IedarHoi Qopme. s U ¢ HapyMICHHSMH OIIOPHO-IBHTATEIFHOTO ammapara: B (opme
3JIEKTPOHHOTO JOKYMEHTa; B IeUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

[Tomemenust A1 BceX BHIOB pabOT, MPEILyCMOTPEHHBIX YYEOHBIM ITAaHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOW CIIEIHATU3MPOBAHHOM
y4aeOHO MeOeNbI0 M TEXHHYECKIMHU CPECTBAMH O0yIEHS:

- CTOJIBI, CTYJIBSI;

- IEPCOHATBHBINH KOMIThIOTED / HOYTOYK (IIEpEeHOCHOM);

- TIPOEKTOP;

- 9KpaH / UHTepaKTUBHAS TOCKa.

JlaboparopHble 3aHATUS TPOBOIATCS B KOMIIBIOTEPHBIX Kilaccax, paboune MecTa B KOTOPHIX O0OpYHOBaHBl HEOOXOJUMBIMH
JWICH3MOHHBIMUA W/WIM  CBOOOJHO pPacHpOCTPaHSEMBIMU IIPOTPaMMHBIMH  CPEICTBaMH M BBIXOZOM B IHTepHeT, w/mim B
CHENMATN3UPOBAHHBIX JTA00PATOPHSX, TPETYCMOTPEHHBIX 00pa30BaTeIbHOM MPOTPaMMOIA.

7. METOAUWYECKHUE YKA3AHUS 1JIS1 OBYYAIOIIIUXCS IO OCBOEHUIO U CIIUITJINHBI

Mertoaraeckne yKa3aHUs 10 OCBOSHHIO UCIMILIMHEI IPEACTaBIICHEI B [Ipunoxkennn 2 k pabodel mporpaMMe JUCIUIUIAHEL.







1 OnucaHue NoKa3aTeJsiell 1 KpUTepueB OlleHUBAaHUSI KOMIIETeHIMI HA pa3/IMYHbIX

®OH/JI OLIEHOYHBIX CPEJICTB

JTallaxX ux (l)Ole/lpOBaHl/lﬂ, OIINCAaHUE INKAJI Ol€EHUBAHUA

1.1 Tloka3aTenu ¥ KpUTEpUN OIIEHUBAHUS KOMIIETEHITHI:

IIpunoxenue 1

3VH, cocrasisrorme
KOMITETEHITHIO

IlokazaTenu oleHUBaHUS

Kpurepun onennBanus

CpenctBa OLIEHUBAHUS

ITKO-1: Cioco6en ocymiecTBIATh TPO(PEeCcCHOHATBHYIO ACATENFHOCTE C HCIOIh30BaHNEM BO3MOXKHOCTEH MU(pPOBOH 00pa30BaTeIbHON

cpeibl 00pa30BaTEILHOM OPraHU3AIMU U OTKPHITOr0 HHOPMAIIMOHHO-00Pa30BaTEIbHOTO IPOCTPAHCTBA

3HaTh

- OCHOBHBIC 3aKOHBI
AEKTPUUYECTBA U
MarHeTH3Ma;

- CBSI3b (DMBHKH C IPYTHUMU
HayKaMUu;

- YUeHBIX (PU3UKOB,
BHECUIMX CYIIECTBEHHBIH
BKJIa]] B Pa3BUTHE
(bu3HYecKoil HayKW;

- METOJIbI (PU3UUCCKUX
HCCIIEI0OBaHUN U
U3MEpeHul;

- MEXIYHAPOAHYIO CUCTEMY
enunui (CH);

- (pu3HYeCcKue NOHATHS U
BEJIMYMHBI, HEOOXOIUMBIE
IUTS OTIACaHUS (HU3NIECKUX
SIBJICHUH.

Ha3zbiBaeT u packpbiBaeT
OCHOBHBIC 3aKOHBI
3JIEKTPUYECTBA H MarHETH3Ma;
CBSI3b (PU3HKH C APYTUMH
HayKaMH; YIE€HBIX (DH3HKOB,
BHECIINX CYIICCTBEHHBIN BKIIaJ B
pas3BuTHE HU3HICCKON HAYKH;
METOJIbl (PU3MYECKUX
UCCJICIOBAaHUM U U3MEPEHUI;
MEXKAYHAPOIHYIO CUCTEMY
ennnun (CH); pusmueckue
TIOHSTHUS U BEJTNYUHBI,
HEO0OXOMMBIE IJIsl OTMCAHUS
(hU3MUECKUX SBICHHUH.
BeImonHseT TecTOBbIE 3aAaHMS,
HarpaBJIeHHbIE Ha IIPOBEPKY
3HaHUH HOPMATUBHO-TIPABOBOM
0a3sl B cpepe megarorraeckoro
(huznveckoro oopa3oBaHUs

ITonHeb1i, pa3BEPHYTHIN OTBET
HAa MOCTaBIEHHBIN BONPOC,
M3II0XKEHHUE MaTepHana npu
OTBETE — IPAMOTHOE U
JIOTHYECKU CTPOHHOE

KonngectBo mpaBuiIbHO
BBIIIOJIHEHHBIX TECTOBBIX
3aJaHuN

Bompocsl k 3x3aMeny

Bompocs! k ceMrHapckomy
3aHATHIO

YMETh - BBISBIATH
CyIIeCTBEHHBIC IPU3HAKT
(U3NIeCKUX SIBIICHHIL;

- YCTaHABIINBATh
XapakTepHbIE
3aKOHOMEPHOCTH NPHU
HaOJIOICHUH U
IKCTIEPUMEHTAILHBIX
HCCIIEAOBAHIIX
(M3HUECKUX SIBICHUN U
IIPOLIECCOB;

- OTIO3HABaTh B MIPUPOIHBIX
SIBJICHUSIX U3BECTHBIE
¢bu3nYecKne MoeNH;

- IPUMEHSATb JUIS OTMCAHHS
(u3HYEeCKNX SBICHUN
W3BECTHBIE (pU3MUIECKIe
MO/IeIH;

- OTIMCHIBATh (PU3UIECKUE
SIBJICHHS ¥ ITPOLIECCHI,
HCTIONB3YS QUBHUIECKYIO
HaY4YHYIO TEPMUHOJIOTHIO;
- IPE/ICTABIIATh
Pa3IMuHBIMU CIIocOOaMu
¢dm3uyeckyro nudopmanuio;
- 1aBaTh OIPEAEIICHUs
OCHOBHBIX (PU3HUYECKHUX
MOHATHH W BEIIMYUH;

- popmymupoBaTh
OCHOBHEBIE (PH3UIECKHE
3aKOHBI;

Pemaer ¢pusnyeckne 3agaqm,
BBITIOJTHACT J1a00PaTOPHBII
MPaKTHKYM O 3aKOHOJIaTEJIbCTBA.

IlomHoTa M MNpaBUJIbHOCTb
peaicHus
MPAKTUKO-OPHUCHTHUPOBAHHOT'O
3aJaHus

JlabopaTOopHEIA IPAKTUKYM,
KOHTPOJIbHBIE PaOOTHI




3VH, cocrasisrornye
KOMIIETEHI[HIO

Iloxazarenu OLICHHUBaHUWA

Kpurepuu onennBanms

CpeactBa oLEHUBAHUS

- BJIaZIeTh METOJIOM
pa3MepHOCTe A
BBISIBIICHUS
(yHKINOHATBHOM
3aBHCUMOCTH (HPU3NIECKUX
BEJINYNH;

- pemarth npocTeimume
9KCTIEPUMEHTAIIbHBIE
¢bu3nyeckue 3aaa4,
UCTIONB3Ysl METOBI
(bU3HYECKUX HCCIIETOBAHUI;
- TPaMOTHO H3J1araTb
n3y4eHHBII MaTepuall,
pemaTs pr3udecKue 3anaun
10 W3YYEHHOH TeMe.

Bnanets

- TPaMOTHOT'O
HCTIONIb30BaHUS
(U3MIECKOTr0 HAYIHOTO
S3BIKA;

- IPE/ICTABIICHUS
¢usngeckoit HHPOpMAIUU
pa3IMYHBIMU criocobamu (B
BepOabHOM, 3HAKOBOH,
AHATUTUYECKOMH,
MaTeMaTH4YECKOM,
rpaduieckon,
CXEMOTEXHUYIECKOM,
00pa3HoH,
ANTOPUTMUYECKON
opmax);

- UCTIOJIb30BAHUS
MEXIYHApOIHOH CHCTEMBI
€IMHHAL] H3MEPEHHS
¢usnueckux Beanuun (CH)
npu pusnUecKux pacyerax
u GOpMyIHUpOBKE
¢busngeckux
3aKOHOMEPHOCTEI];

- YHUCJIEHHBIX PacyeToB
¢bu3nYecKnX BEIMYUH IPU
peneHnr GU3NIECKHX
3a7a4 u 00padoTKe
9KCTIEPUMEHTAIBLHBIX
pE3yJIBTAaTOB.

IIpencrasnsier HuU3NICCKYIO
uH(opMauK pa3ITUYHBIMUA
cnocobamu (B BepOaIbHOMH,
3HAKOBOM, aHAJITUTHYECKOH,
MaTeMaTHYECKOH, rpaduaeckoii,
CXEMOTEXHUYECKOH, 00pa3HOii,
ANTOPUTMHUYECKON (hopMax);
Ucnonb3yer MexayHapOIHYIO
CHCTEMBI EIMHUIL U3MEPEHHS
¢usnueckux Benmuud (CU) npu
(u3nyecKux pacyerax u
hopMyIHpOBKE PU3MUCCKIX
3aKOHOMEPHOCTEH;

OOGOCHOBAaHHOCTb U
MPaBUJILHOCTH OOpaLeHUs K
Pa3IMYHBIM UCTOYHHKAM
nHpOpMALUN

JlaGopaTopHBIi NPaKTUKYM,
KOHTPOJIbHBIE PaOOTHI

ITKO-3: CniocoOeH peann30BbIBaTh OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOTPAMMBI Pa3IMYHBIX YPOBHEH M HAIIPABIEHHOCTH C
WCIIOJIb30BAHHEM COBPEMEHHBIX 00pPa30BaTE/IbHBIX TEXHOJIOTHI B COOTBETCTBHH C aKTyaJIbHOH HOPMATHUBHOM 06a301

3Hatb

- OCHOBHBIC 3aKOHBI
ANEKTPUYECTBA U
MarHeTH3Ma;

- CBsI3b (DUBHKH C IPYTHMU
HayKaMHu;

- Yy4eHBIX (PU3UKOB,
BHECIIIUX CYIIECTBEHHBIN
BKJIaJI B Pa3BUTHE
(usnuecKoit HayKu;

- METOBI PUBHIECKUX
HCCIIeIOBaHUM U
U3MepeHuii;

- MEXYHAPOJAHYIO CUCTEMY
enunutl (CH);

- (pu3MYECKHe NOHATHS U
BEJIMYMHBI, HEOOXOINMBIE

HaspiBaer u packpbiBaet
OCHOBHEBIC 3aKOHBI
JJIEKTPUYECTBA U MaTHETU3MA;
CBsI3b (DU3UKU C IPYTUMHU
HayKaMU; YYCHBIX (DH3UKOB,
BHECHIUX CyH_[eCTBeHHBIﬁ BKJIaa B
pasBuTHe HU3HIECKON HAYKH;
METOJIbI (PU3MIECKUX
WCCIIEOBaHUHN U U3MEPEHUI;
MEXIyHaApOIHYIO CHCTEMY
equnwni (CHN); pusznueckne
TIOHSATHS U BEJIMYHHBI,
HEOOXOIUMBIE JIJIsl OTIMCAHUS
(hU3UYECKUX SBIICHHI.

IMonHbll, pa3BEPHYTHINA OTBET
HAa MOCTaBIIEHHBIH BONPOC,
U3II0XKEHHUE MaTepuana npu
OTBETE — IPAMOTHOE U
JIOTHYECKU CTPOHHOE

BOHpOCLI K OK3aMCHY




3VH, cocrasisrornye
KOMIIETEHI[HIO

Iloxazarenu OLICHHUBaHUWA

Kpurepuu onennBanms

CpeactBa oLEHUBAHUS

TS OUCaHus (HPU3UICCKUX
SIBJICHUH.

YMeTh - BBISIBISTB
CYIIECTBEHHBIE IPU3HAKH
(bu3HYeCKuX SBICHHH;

- yCTaHABINBATh
XapaKTepHbIE
3aKOHOMEPHOCTH IIPU
HaOIIOAEHNH U
9KCTIEPUMEHTAIBHBIX
HCCIIEJOBAHMAXK
(bu3HYEeCKUX SBICHUN U
IIPOLIECCOB;

- ONIO3HABaTh B MMPUPOIHBIX
SIBJICHUSIX U3BECTHBIC
(usnvecKue MOICIIH;

- IPUMEHSTh JJIsl OTIMCAHUS
(bU3HIECKNX SBICHUN
N3BECTHBIC (PU3NUECKHE
MOJIETIH;

- ONIUCHIBATh (pU3NIECKHUE
SIBTICHUSI U TIPOLIECCHI,
UCTONB3Ys (PUIUUCCKYIO
HAyYHYIO TEPMHHOJIOTHIO;

- IPEJCTABIATh
Pa3ITUYHBIMU cTIOCO0aMuU
¢dm3uyeckyo nudopmanuio;
- 1aBaTh OTpeJIeIEeHUs
OCHOBHBIX (PU3HUECKHUX
TIOHSTHH 1 BEJIMYHH;

- (hopMyHpOBATH
OCHOBHBIE (pruznueckue
3aKOHBI;

- BJIaZIeTh METOJIOM
pa3mepHocTeH s
BBISIBJICHUS
(YHKIIMOHAIBEHON
3aBHCUMOCTH (PU3NIECKUX
BEJINYNH;

- peuars IpocTeiime
9KCTIEpUMEHTAJIbHBIE
¢bu3nyeckne 3a1a4mn,
UCTIONB3Ysl METOIBI
(U3HYECKNX HCCIIeT0BAHUI;
- TPaMOTHO H3J1araTb
H3Y4YECHHBIN MaTepuall,
pemarth puznyueckue 3aaaun
110 M3yYEHHOMH TEME.

Pemaer ¢pusnyeckue 3agaqm,
BBITIOJIHSET J1a00PaTOPHBIN
MPaKTUKYM O 3aKOHOJATEIbCTBA.

ITosmHOTa M MIPaBUIBHOCTH
peleHus

MPAKTUKO-OPUCHTUPOBAHHOT'O

3aJaHuA

JlabopaTopHBIi PaKTUKYM,
KOHTPOJIbHBIE PaOOTHI

Bnanets

- [PaMOTHOTO
HCIIOIB30BaAHMUS
(pU3UIECKOr0 HAYIHOTO
S3BIKA;

- IPEACTABICHHUS
¢dusndeckoit nHpopManuu
pa3nuYHbIME criocobamu (B
BepOabHOI, 3HAKOBOM,
AHAJTUTUYECKOH,
MaTeMaTHYECKOH,
rpaduieckon,
CXEMOTEXHUYECKOM,
00pa3Hoii,
aNTOPUTMUYECKON

hopmax);

[Ipencrasnser pu3nIecKyro
uHpopMaLUK pa3THIHBIMU
cniocobamu (B BepOaIbHOM,
3HAKOBOMW, aHATUTUIECKOM,
MaTeMaTHYECKOH, rpaduaeckoii,
CXeMOTEXHHYECKOH, 00pa3HOH,
ITOPUTMHUUECKOHN hopMax);
Hcnone3yer MeXayHapOAHYIO
CHCTEMBI €IMHUL U3MEPEHHS
¢dusnueckux Benmuud (CU) mpu
(u3nyecKuX pacyerax u
hopMynrpoBKe PHU3HUSCKUX
3aKOHOMEPHOCTEH;

OO6OCHOBaHHOCTh U
HpaBI/IHBHOCTB O6paH_IeHI/Iﬂ K
pa3J'II/IqHBIM HUCTOYHUKAM
nHpOpMaIN

JlabopaTopHBIii IPaKTUKYM,
KOHTPOJIBbHBIE PaOOTHI




3VH, cocrasisrornye

Iloxazarenu OLICHHUBaHUWA KpI/ITepI/II/I OLICHHUBAHUA CpeI[CTBa OLICHHUBAaHUA
KOMIICTCHIIUIO

- UCTIOJIb30BaHUSA
MEXXIYHapOIHON CUCTEMBI
€IMHUI I3MEPCHUS
¢msnaeckux BenmuuH (CH)
pu GU3NIECKUX pacyeTax
1 GOpPMyIHPOBKE
¢dusmgecKnx
3aKOHOMEPHOCTEI];

- YHUCJICHHBIX PacyeToB
(bu3HYeCKNX BEIMYUH IPU
peneHnn GU3NYECKUX
3aa4 ¥ 00paboTKe
9KCTIEPUMEHTATBHBIX
Pe3yIbTaToOB.

1.2 IIIkanel OlleHUBAHU:

Texkymmii KOHTPOJb YCIIEBAEMOCTH W IPOMEXKYTOYHAsh aTTECTallUsi OCYIIECTBISIETCS B paMKax
HAKOIUTENIbHOM OambHO-peiTHHrOBOM cuctemsl B 100-0anipHoi 1ikane:

84-100 6am10B (OTIMYHO)

67-83 6amtoB (XOpPOIII0)

50-66 615108 (y10BICTBOPUTEIHHO)

0-49 GamoB (HE YIOBICTBOPUTEIIHLHO)

2 TumnoBble KOHTPOJIbHbIE 3aJaHMSA WM MHbIe MaTepuaJ/ibl, HE00XOJAUMbIe AJISA
OLleHKM 3HAaHUMH, YMEeHUM, HABBIKOB U (Ma4) oOnbITa [JAeATeJbHOCTH,
XapaKTepu3ywiux 3Tanbl ¢OpMHUPOBAHHA KOMIIETEHLUW B Mpolecce OCBOEHUS
o06pa3oBaTeJbHON NPOrpaMMbl

Bomnpocs! k 3k3aMeny
Crucok BOIIPOCOB

OO JUCIHUITTIMHE ((3JI€KTDOM3FH€TI/I3M»

HampasiieHue noarotosku 44.03.05 «Ilegarornueckoe o0paszosanue (¢ AByMs NpoGUISIMU IOATOTOBKH )»

1.  BekrtopHble nuarpaMMbl U METOJl KOMIUIEKCHBIX aMILTUTY/.

2.  Bunpl razoBbix paspsanoB. Ilpormecchl noHM3anmMu U pekomMOuHanMu B rasax. lloHsTue o miasme.
Hcnons30BaHMe ra3oBbIX pas3psiioB B TEXHUKE.

3. BuxpeBoe anexTpuueckoe mnose. Tok cMerieHus. Y paBHeHus: MakcBesuia.

4.  T'a3oBsIif pa3psan. CaMoCTOSTENBHBIN U HECAMOCTOSTEIHHBIN pa3ps/l B ra3e. BUIbI Ta30BBIX pa3psaoB.

5. TanpBanmueckue  dsneMeHThl.  llomspuzanmus  raJpBaHHYECKHX  OJJIEMEHTOB.  Jlemossipuzarus.
AKKYMYJISITOPBI.

6.  JIBuKeHue 3aps/ioB B DJIEKTPUUYECKOM MoJie. DIEKTPUUYECKHH TOK M IUIOTHOCTh Toka. Hampsbkenue u
AIEKTPUYECKOE MOJIE HA yJacTKe [enu. 3akoH OMa Juisl yJacTKa LETH.

7. 3akon buo-Casapa-Jlamnacca. Llupkynsiust BeKTopa HaIpsHXKEHHOCTH MarHUTHOTO TOJIA. 3aKOH MOJIHOTO
TOKA.

8.  Hcropuueckuil acneKkT pa3BUTHs KOJIMYECTBEHHBIX M3MEPEHUi ¢ JeKTpuuecKkuMu 3apsaaMu. OneiTel b.
OpankinnHa, M. @apanesa, . Kasewmuma, 1. Kymona, [Ix. Tomcona, P. Mwumkena. OcCHOBHOM
KOJIMYECTBEHHBIN 3aKOH JIEKTPOCTATUKH.

9.  Krnaccuueckas Teopus dJIEKTPOIMPOBOTHOCTH MeTauioB. 3akoHbsl Oma u JIxoyns - JleHna ¢ 351eKTpOHHOK
TOUYKH 3peHus. 3akoH Bunemana - @panna. [lonarue o cBepXnpoBOIUMOCTH.

10. KonTakTHas pa3HOCTh MOTCHIIMAIOB B MeTaJlIaX. 3aKOH BOIBTHI.

11. KoHTakTHBIE BIEHUS B OIYIPOBOAHUKAX. [10IyIpOBOIHUKOBBIE JUOIBI U TPAH3UCTOPBI.

12. Marueruku. MarHutTHoe 1oJie B BemecTBe. /[na- u mapamMarHeTUKH.

13. Marueruku. @eppomarueTuk. MaruutHslii rucrepesuc. Touka Kropu.




14. MaruuTtHoe 1noJe 3NEKTPUYECKOro Toka. MHAYKIMS M HalpsHKEHHOCTh MAarHUTHOTO MOJs. MarHUTHBIN
MTOTOK.

15.  Omnsitel @apanes. 3akon Papanes u npasuio JleHna.

16. Ilnockue 3IEKTpPOMArHUTHBIE BOJHBI B BaKyyMe, CKOPOCTb MX pacnpocTpaHeHus. CKOpPOCTh BOJHBI.
Beeaute nousitue "BonHoBoe conportuBienue". OTpaxkeHre BOJIH.

17. TlonmynpoBomuuku. IIpoBoaumocTs mnonynpoBoaHUKOB. CoOOCTBEHHass W MpPHUMECHas IMPOBOJUMOCTD
MIOJIYIIPOBOJIHUKOB. 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH MOJIYIPOBOJHUKOB OT TEMIIEPATYPhl U OCBELLIEHHOCTH.

18. [TIlonyuenue mepemennorr DJIC. [leiicTByromee U CpelaHee 3HAYEHHWE IEPEMEHHOTO  TOKA.
KBasucranmonapHasie TOKH.

19. TloreHumanbHOCTH ANIeKTpUUecKoro noss. Pabora cui moss mpu nepeMenieHuu 3apsiaoB. DIeKTPUUECKUun
noreHuuan. IloreHnuan noss, co3gaBacMblii TOYEUHBIM 3apsiioOM, CUCTEMOW TOYEYHBIX 3apsiioB, JUIIOJEM,
3apsKeHHON cepoid, TOBEPXHOCTHI0. DKBUIOTEHIIMATIbHBIE TTOBEPXHOCTH. CBSA3b MEXKIY HANPSKEHHOCTHIO U
MIOTEHLIMAJIOM AJIEKTPUYECKOTO TOJISL.

20. Tloroxk Bektopa HampsbkeHHocTH. Teopema Octporpanckoro-I'aycca. IlpumokeHuss Teopembl
Octporpanackoro-I'aycca k pacuery 1moJiei, paBHOMEPHO 3apsKEHHOM IUIOCKOCTH, apa paauyca R, munmmnmpa.
Hupkynsuus BEKTOpa HaNPsSKEHHOCTH.

21. TIpoBoamMOCTBH 3JIEKTPOJIUTOB. DNeKTpOIUTUYECKAS JUCCOLUALS. 3aKoHbI Qapanes.
DneKTpoNIuTHYECKasi IPOBOAUMOCTh. 3aKOH OMa JIJIsl 3JIEKTPOJIUTOB.

22. Pa0ora BbIXOJa 3JEKTPOHOB M3 MeTayuia. TepMODIIEKTPOHHAS SMHCCHS. DJEKTPOHHBIC JIAMIBI U HX
IIPUMEHEHUE.

23. Pabota W MOIIHOCTH B LIEMU NOCTOSHHOTO TOKa. 3akoH JDxoyms-Jlenna. Juddepennuanshas dpopma
3akoHa /oy - Jlenua.

24. Pa6otsl A. C. ITonosa. [Ipuauun paguocss3u u paguonokanuu. llIkana 37eKTpOMarHUTHBIX BOJIH.

25. PasBerBnenHble anekTpuueckue nenu. [Ipasuna Kupxroda. Anroputm pacuéra caoKHBIX JJIEKTPUUECKUX
LETIEH.

26. CaMOuHAYKIHS U B3aUMOUHAYKINA. NHAYKTUBHOCTD.

27. CpoOomuble ¥ CBs3aHHBIE 3apsanel. Pacmpenenenue 3apsgoB. Jludnextpuku. JudnekTpuku B
anekTpuyeckoM mnose. [lonsgpHele M HemosisspHbIE MOJIEKYNbl. Bekrtop mnomsgpuszanmu. Jludnextpudeckas
MIPOHUIIAEMOCTh U €€ (PU3NUECKUI CMBICII.

28. CernerosniekTpuky. CrOHTaHHAsE MOJSPU3ALUS CETHETOIIEKTPUKOB. DiekTpeTsl. [Ibe3oanexTprudeckuit
¢ dexr.

29. Cuua Jlopenna. JleficTBHE 3JIEKTPUUYECKOT'0 M MArHUTHOTO MOJIEH Ha IBUKYILUICS 3apsi/l.

30. CoenuHeHne KOHAEHCATOPOB. EMKOCTh KOHAEHCATOPOB IPH MOCJIEIOBATEIBHOM, MapajUIeTbHOM |
CMEIIaHHOM COEANHEHMSIX.

31. Comporusnenue nmpooanuka. [Iposoanmocts. CoeHEHNE TPOBOIHUKOB. TemreparypHas 3aBUCHMOCTb
COIIPOTHBIIEHUS TPOBOAHUKOB. [Iuddepennmansaas popma 3akona Oma.

32. CompoTuBJcHHE, WHIYKTHBHOCTh W €MKOCTh B IIENA IEPEMEHHOrO Toka. 3akoH Oma s 1eneit
IIEPEMEHHOT0 TOKA.

33. CropoHHHUE CHIIBI. DIIEKTPOJBIKYIIas cwiia. 3akoH OMa i ydacTka 1enu, coaepxaiitero DJ1C, n s
3aMKHYTOU LIETIH.

34. Tpanchopmatopsl. [lepenada 3eKTPOIHEPTUU HA PACCTOSHUE.

35. Dnektpuueckue 3apsaabl U nois. I'paduyeckoe n3obpaxenue noseil. CBONCTBA JIEKTPHUUECKOTO 3apsija.
DJIeKTpu3anus Tell.

36. DOnektpuueckuil komnebarenbHbII KOHTYp. COOCTBEHHblE W BBIHYXJIEHHBIE KOJNEOAaHUS B KOHTYpE.
®opmyna Tomcona

37. Dnextpuueckoe mnoiue. Teopus AanbHOACUCTBUS M OIM3KOAEHCTBH. HampsKeHHOCTb 3JIEKTPHUECKOTO
nosnst. OgHoponHoe nose. [IpuHIUIT Cynepno3nuiKu SIEKTPUUECKUX TMOJICH. DIEKTPUUECKOE MOJIE€ TOYEHUHOTO
3apsaa, JUIOJIS.

38.  DIEKTPOEMKOCTh. DJIEKTPOEMKOCTh TMpoBoaHMKa. KouaeHcaTop. Tumbl KoHACHCATOPOB. BhIdmciieHne
€MKOCTH KOHJIEHCATOPOB.

39. DuHeprus W IIIOTHOCTh SHEPTHUU MAarHUTHOTO 1MoJs. Bektop YmoBa — [loliHTHHTA.

40. DOddexr Xomna. [IpuHIMTBI paOOTH MATHUTOTHIPOAMHAMUYECKOTO TeHEPaToOpa.

IIpumepvr mpemwvux 80npocos

1.  Byoym 1u e3aumooeiicmeosams 08a MANEHbKUX NPOBOOAWUX WAPUKA, OOUH U3 KOMOPLIX 3APAACEH, a
opyeotl HetimpaneH. Eciu 0a, mo Kax usmMeHumcs mepa 63aumooeticmeus npu y8eaudeHuy paccmosHus Mexcoy
HUMU, Hanpumep, 8 08a pasa



2. B 3akpbITOM SIIMKE HAaXOAATCSA: MOJTYHPOBOJHHKOBBIM IHOJ, KOHIEGHCATOP M compoTuBieHue. KoHIbl
IpUOOPOB BBIBEICHBI HapyKy U NMPUCOEIUHEHBbI K KieMMaM. Kak ompenennTs Kakue KIeMMBbl MpUHAIIeKaT
COOTBETCTBYIOLIUM ITprOopam?

3. B anekrpuueckyro Iienb BKIIOYEHA KaTylIKa, 10 KOTOPOW MPOITyCKAalOT CHayaja MOCTOSIHHBIM, a 3aTeM
MEPEMEHHBII TOK TOTO K€ HalpsbKeHHs. B kakoMm ciydae u moyeMy KaryIika Harpeercst 0osbIie?

4. BpIrogHo 11 100MBaThCs TAKOIO MCIIOJIb30BaHUsI HICTOUHUKA TOKA, ITpu koTopoM ero KIIJ] Oyner 61u3ok k
eauHuLe?

5. JlBa OOMHAKOBBIX IUIOCKMX KOHJEHCATOpa, IIOMELICHHbIE B JKUAKUM JUAJIEKTPUK, COEAMHEHBI
[IOCJIEA0BATENbHO U MOAKIIOYEHbl K HCTOYHUKY c nocrtosHHo  OJIC. Bo ckoibko pa3 HM3MEHHUTCH
HAIPsDKEHHOCTh IIOJI1 B OJHOM H3 KOHACHCATOPOB, €CIM B JPYrOM YMEHBIINTb PACCTOSHHE  MEXIY
MJIaCTUHAMU B N paz?

6.  JIBa asekTpoHarpeBareis ¢ pa3IMuHbIMU MOLIHOCTSIMH BKJIFOUEHBI [10CJIEI0BATEIbHO B CETh. B KakoM u3
HUX BBIJIENUTCS OoJbIIe Tera?

7. JIByM NpOBOASALIMM LIapaM Pa3INYHbIX PAJIUYCOB COOOIIMIN OAUHAKOBBIE IO BEITMUMHE U 3HAKY 3apsi/ibl.
[[Taps1 3aTeM coeuHsAIOT IPOBOIOKOM. UTo mpou3zoitner?

8.  EcTb 11 OCHOBaHMS 0>KHUJATh, YTOOBI TUAJIEKTPUUYECKas IPOHUIIAEMOCTb BEILIECTB, COJAEPKAIUX KECTKHUE
MOJIEKYJISIPHBIE TUIIOJIU, MEHSJIACh C TEMIIepaTypoi?

9.  /3MeHHMTCS JIU COOTHOLICHHE MEXIY HaNpsDKEHUSAMHU Ha 3a)KMMax MEepBUYHOW M BTOPUUYHONW OOMOTOK
TpaHchopMaTopa, €CiM SKEIEe3HBIH CepAeUYHUK 3aMEHUTh MeAHbIM? AmoMuHUeBbIM? UTo mpu sTOM Oyner
IIPOUCXOJUTDH C CEPIECYHUKOM?

10. HWmeercs kimo4, HAOOp pa3IMYHBIX COMPOTHBICHUH W JaMrouyek HakanmuBaHus. CocCTaBbTe CXeMmy,
COJZIEepKALIYI0 KJIFOY, JIBE€ JIAMIOYKH M, BO3MOKHO HEKOTOPOE CONPOTUBIEHUE TaK, YTOOBI MPHU 3aMKHYTOM
KJIFOYE ropesia oJHa JaMIIouKa, a IPYU Pa30MKHYTOM KJIIOUE - TOJIBKO BTOPAs.

11. Hmerorcs nBa konueHcaropa ¢ emkoctsmMu C; m C,, a tak ke umctouHuk Toka ¢ DJIC E. Kakoe
MaKCHMaJIbHOE HAIPSKEHUE MOYKHO MOJIYYUTh C IIOMOILBIO 3TUX NMPUOOPOB?

12.  Kak ¢uszuuecku ucmonxoeamo mom ¢paxm, umo npu 603pacmaHul 4acmomsl n00ABAEMO20 HANPAICEHUS
UHOYKMUGBHOE CONPOMUGTIEHUE KAMYWKU  NEPEeMEHHOMY MOKY pdacmem, d eMKOCMHOe  CONpOMUGLEeHUe
KOHOeHcamopa ymeHvuiaemca?

13. Mexny OByMs TUIOCKOCTSIMH, 3apsSHKEHHBIMHA Pa3HOMMEHHO C OJIMHAKOBOH IMOBEPXHOCTHOH IIOTHOCTHIO
3apsja, MOJBEIIEH Ha TOHKOM HUTH MAaJeHbKUHI 3apshKeHHbIM mapuk. lllapuk BbIBEIEH W3 IMOJIOKEHHUS
paBHOBecusl. Kak n3MeHuTCs nepuo/i KoneOaHus apuKa, €CiIu MIOCKOCTH Pa3psiuTh?

14. Ha oxHy M3 IUIaCTMH IUIOCKOTO KOHJeHcaTopa eMKOCcTH C NMOMECTHIIM HEKOTOPBIM MOJI0KUTENbHBIN
3apsij, a Ha JIPYryl0 B YeTbIpe pa3za OOJBbIIMI M TOXKE MOJIOXKUTENbHbIN. OnpeaeauTs pa3HOCTh MOTEHIINAJIOB
MEXy IUIACTUHAMH KOHJIEHCAaTopa.

15. HeckosbKO OJMHAKOBBIX KOHJEHCATOPOB 3apsIIUIN OT OJJHOTO MCTOYHUKA, a 3aTEM COCIUHWIM OJHUH pa3
nocjenoBaTeNnbHO, a Jpyrod — mapawienbHo. OpuHakoBOW 1M »Heprueil Oyner oOnajgath OaTapest
KOHJICHCATOPOB B 000MX CiTy4asix?

16. HyxHo u3Mmeputh HeusBecTHOe compoTtuBieHue Ry. Kak sto caenars, ecnmu umeercst uctounuk 2J1C,
BOJILTMETP M amImepMeTp, HO BHYTPEHHEE CONPOTUBIEHHUS HMCTOYHMKA M HM3MEPUTEIbHBIX MpUOOpOB
HEU3BECTHBI?

17. IInockuii 6030yuHbll KOHOeHcamop 3apaounu om ucmouynuka ¢ 3C E u nocine omkatoueHus nomecmuiu
6 orcuoxuti ousnekmpux. Kax usmenumes snepeus konoencamopa? Hem nu 30ecy nHapyuieHus 3aK0Ha COXPAHeHUs.
oHepeuu?

18. Ilnockwuii BO3AYIIHBIN KOHIEHCATOP MOJKITIOYMIN K UCTOYHHUKY HAPSHKEHUS U 3aTE€M OTKITFOYHIIN OT HETO.
[Tocrme 3TOr0 CABMHYIM TUIACTUHBI KOHAEHCATOpPA, YMEHBIIMB 3a30p B JBa paza. Kak M3MEHHUTCS JHEpTus
3araceHHas KOHJIEHCAaTOpOM?

19. Tlouemy compOTHBIECHHUE BOJLTMETPA AOKHO OBITh BEMKO MO CPABHEHUIO C YYACTKOM COTPOTHBIICHUS
IIENU, Ha KOTOPOM H3MEpSETCS  HANpsHKCHHE, a CONPOTHBJICHWE aMIliepMeTpa Majo 10 CPaBHEHHUIO C
COMPOTHUBIICHUEM LIETIN?

20. Tlouemy TpanchopMaTopsl BBIXOAST W3 CTPOsS, KOTJIa B HEM 3aMBIKAIOTCS HAKOPOTKO XOTs OBl JiBa
COCEJIHUX BUTKA?

21. Ilpu yMeHbIIEHUU PACCTOSHUS MKy MIIACTUHAMMU IIJIOCKOT'0 KOHJIEHCATOPa €ro eMKOCTh YBEJTUUMBACTCS,
a Py yMEHBIICHUH paJryca MPOBOIAIIETO Mapa eMKOCTh I1apa yMeHbInaercs. Kak cBs3ats 3Tu GakTsi?

22. CocraBbTe cXeMy, KOTopasi MO3BOJMIAa Obl BKIIOYATh U BBIKIIOYATH JIAMITY HaKaJlMBaHUS C Pa3IMYHBIX
TOYEK KOMHATHI.



23. Cnupanb, U3rOTOBICHHYIO U3 YIPYrod MPOBOJIOKH, MPUCOSAUHMIN K UCTOYHUKY Toka. Kak m3aMeHHTCS
CHJIa TOKA B LIETIH, €CIIM CIIUPAJb PACTATUBATh?

24. BonbdpaM UMEET MMOJIOKUTEIBHBINA TEMIIEPAaTyPHBIH KO3 GHUIIMEHT COMPOTUBIICHNUS, a YTOJIbHBII BOJIOCOK
- oTpuLaTebHbli. CpaBHUTE, KaK U3MEHSIETCS TOK B JIaMIIaX € BOJb(PAMOBBIM M YTOJbHBIM BOJIOCKAMHU IIPU UX
BKJIFOUEHUHU.

25. Illap u3 AMANEKTPHKA 3apsDKEH € MOCTOSTHHOM 00BEMHOM INIOTHOCTHIO 3apsana. M3o0pasure rpaduyecky,
KaK U3MEHSETCSl HaIIPSHDKEHHOCTD T0JIS M BEKTOP JIEKTPUUECKOr0 CMELIEHUS B 3aBUCUMOCTU OT PAacCTOSIHUS J10
LIEHTpa 11apa.

26. B onHOpOIHOE 3JEKTPUUECKOE MOJIe TOMEIIEH TUTIOJb U MPelocTaBiIeH camomy cede. Kak oH Oyzner Bectu
ce0s1? Kak u3MEHMUTCS Balll OTBET, €CJIU JUIIOJIb [IOMECTUTh B HEOITHOPOJHOE 1osie?

27. Bpnonb IIMHHOTO MPSMOJWHEHHOTO0 MarHWTa PACIOJIOKEH TMOKWN CBOOOAHBINA MpOBOAHHWK. Kakoe OH
3aliMeT I0JIO’KEHHE, €CIIU 110 HEMY IPOIYCTUTh TOK?

28. ]IBe MpOBOJIOKH - MEAHAS M JKeJe3Has - OJIMHAKOBOW JUIMHBI M OJIMHAKOBOT'O CEUYEHUS BKIIIOYCHHI B IIETIb
napaienbHo. B kakoil u3 Hux Oyzaer BelAeNATHCS 00JIblIee KOJUYECTBO Teruia?

29. 3apspKeHHas 4aCTHUILA, IPOJIETast HEKOTOPYIO 00JaCTh MPOCTPAHCTBA, HE OTKJIOHSIETCS OT IEPBOHAYATILHOTO
HalpaBJICHUs JBWXEHUSA, MOXKHO JIM YTBEp)KIaTh, YTO MAarHUTHOE IOJ€ B 3TOM 00JacTH MPOCTPAaHCTBA
OTCYTCTBYET?

30. H3BecTHO, 4TO €CiIM He3apsKEHHbIM MPOBOJHUK NOMECTUTh B 3JIEKTPUYECKOE I10JIe, TO OJUH KOHEI| €ro
OyZeT UMETh MOJIOKUTEIBHBIN 3apsill, @ BTOPO oTpuuaTeabHbiid. COXpaHATCS JIU 3TU 3apsi/ibl, €CIIH MPOBOIHUK
paspesarsb, a AJIeKTpUUYecKoe 1oje yopars?

31. MUzobOpasure rpaduyueckd 3aBHCHMOCTH OT BHEIIHETO COMPOTHBIICHUS MOJIE3HOH MOIIHOCTH, IMOJHOM
MOIITHOCTH B LI€IIH, MOILITHOCTH, paccenBarolleiics BHyTpu uctounuka, KI1/ ncrounuka.

32. Hmeetcst 1Ba OECKOHEYHO JJIMHHBIX IMPOBOJHHKA, PACHOJIOXKEHHBIX HapaljieNIbHO, C MPOTHBOIIOIOKHO
HanpaBjIeHHbIMU ToKamHu I = 211, B kakoii Touke mpocTpaHCcTBa, OKPYKAIOIIETr0 POBOAHUKH, HAXOAUTCS TOUKA,
B KoTopoit B=0?

33. MHcxons u3 3akoHa OMa Ui ydacTka Leny, U300pa3uTe MpUMepHbIe BOJIbTaMIIEPHbIE XapaKTePUCTUKH IS
JBYX TPOBOJHUKOB. VcXoas TONBKO M3 MOJNYYEHHBIX TpaUKOB 3aBHUCHMOCTEH, KakK ONpEAeNnTh, KakKou
IIPOBOJIHUK MMeeT OoJibliee (MEHbIIee) CONpoTUBIeHNE? SIBIsIeTCs JIM MONy4YEeHHBIA BaMH BBIBOJ] 0O1IUM?

34. Kak u3MEHHTCS €MKOCTh IUIOCKOTO KOHJIEHCATOpa, €CIM MEXKIY €ro IUIACTUHAMH MOMECTHTh TOHKYIO
(TOJICTYI0) MIIACTUHKY U3 METaJlIa WIN JUAJIEKTpUKa?

35. Kaxkoro THma - 3eKTpOHHAS WM JBIPOYHAS - OyAET MPOBOAMMOCTD T€PMaHusl, €ClIi K HEMY J100aBUTH B
HeOOoJIBIINX KoJuecTBax Gochop; rauiuil; cyppMy; HUHK?

36. OnuHAKOBOE JIM KOJMYECTBO HATPHSI BBIAEIUTCS U3 pacTBOpoB nmoBapeHHO# conu (NaCl) u muTbeBoii cobl
(NaHCO3),ecnu neKTpoIuTHYeCKUEe BaHHBI BKIIFOUEHBI TTOCTIEA0BATEIHHO?

37. Ilpu pemonTe amekrpuueckord UTKH 0,125 mons mmHel cimpany Oblia n3bsATa. Kak U BO CKOJBKO pa3
M3MEHWIACh MOTpedisiemMas U3 CeTH MOLUTHOCTH?

38. Tox Teuer mo TpeM NMpoBOAHUKAM (cM. puc.). OLEHUTE COOTHOIIEHHE WHAYKIIMH MarHUTHOTO TIOJS B
LIEHTPE KaKI0ro BUTKA.

39. HauepTtute BeKTOpHBIC JUArpaMMbl HAIPSHKEHUH M TOKOB JIs CIEAYIOIUX ciiydaeB. (cemuHap Ne9 3.1)
40. HauepTuTe BEKTOPHBIC TUATPAMMBI HAITPSDKEHUH U TOKOB JUTS CIICIYIOIINX CiTydaeB. (cemuHap Ne9 3.2)

DK3aMEHAIMOHHBIM OWJIET BKJIIOYAeT 2 TEOPETHYECKUX BOMpOca M | MPaKTHKO-OPHEHTHPOBAHHOE 3aJaHUe
(3amauy).

Kpurepun oueHuBaHus:
MaxkcuMalibHOe Koim4ecTBo 0aitos 3a omirer — 100.

Kpumepuu oyenuganus meopemuueckozo gonpoca.

Kpurepuu orieHuBaHUSI TEOPETUUECKOTO BOMPOCa bamnbl
WznoxxeHHslid Matepuan (QakTHUECKH BepeH, Halmu4yhe TIyOOKWX WCUEPIBIBAIONINX —3HAHMIA; 28-33
MpaBUIbHBIC, YBEPEHHBIC NEHCTBUS MO NPUMEHEHHIO MOJTYYCHHBIX 3HAHUN HA MPAKTUKE, TPAMOTHOE U




JIOTHYECKH CTPOWHOE M3II0KEHHE MAaTepHalIa IPH OTBETE

Hanuune TBEpABIX U JOCTATOYHO MOJHBIX 3HAHUH, MPAaBUIIbHBIE JEHCTBUS 110 IPUMEHEHUIO 3HAHUIN Ha
MpPaKTUKE, YEeTKOE M3JIOKEHUE MaTepuaia, JOIMYCKAIOTCS OTICIbHBIC JIOTUYECKUE U CTUIMCTHUECKUE
MOTPEITHOCTH, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB HA JJOMOJHUTEIBHBIC U HABOJISAIINE BOIPOCHI

18-27

Hemonuelit oTBET Ha BOIIPOCHI; 3aTPYAHACTCA OTBETUTH HA JOIIOJHHUTCIIBHBIC BOIIPOCHI

1-17

OTBEeT HE CBsI3aH C BOIIpOCaMH, HaJIM4YUEC l"p}’6BIX OIIHOOK B OTBE€TC, HEIIOHMMAHHUC CYIIHOCTH
n3jaracMoro BOIIpoCa, HECYMCHUC NPHUMCHATL 3HAHUA HA HNPAKTUKE, HCYBECPCHHOCTH U HETOYHOCTH
OTBCTOB HAa JOMOJJHUTCIBHBIC 1 HABOAAIIUC BOIIPOCHI

Maxcumanvuslii 6ann 3a omeem Ha Meopemudeckull Bonpoc

33

Kpumepuu OUCHUGAHUA RPAKMUKO-OPUEHMUPOBAHHO20 3a0anus.

Kpurepun orieHuBaHMS MPaKTHKO-OPUEHTHPOBAHHOTO 3aJaHUS

Bamnsr

[IpakTHKO-OpMEHTHPOBAHHOE 3a/laHUE BHITIOJHEHO B IMOJHOM OOBEMeE, B TPEACTABICHHOM pEIICHUH
000CHOBAaHHO IIOJIyYEHBI MPABUILHBIC OTBETHI, MPOBEICH aHAIN3, JaHa TPaMOTHAs WHTEPIPETAIUS
MIOJTYYCHHBIX PE3yJIbTaTOB, ClIeTIaHbl BHIBOJBI

28-33

[IpakTHKO-OpUEHTUPOBAHHOE 33JaHIE BBIIIOJHEHO B IIOJIHOM 00bEMe, HO NIPH aHAIM3€E U HHTEPIPETALUH
MOJYYEHHBIX PE3yJIbTaTOB AOIYIICHBl HE3HAUUTEIbHBIE OMIMOKHU, BHIBOJBI — JOCTATOYHO OOOCHOBAHBHI,
HO HETOJIHBI

18-27

HpaKTI/IKO-OpI/IeHTI/IpOBaHHOC 3aJaHHC BBIIIOJTHCHO HE B ITOJTHOM O6BCMC, IIPpU aHAJIU3€ U UHTCPIIPECTAIIUN
IOJTYYCHHBIX PE3YJIbTATOB JONYHICHBI OH.II/I6KI/I, BbIBOJBI — HO HETIOJIHBIC UJIM OTCYTCTBYIOT

1-17

[IpakTHKO-OpHUEHTUPOBAHHOE 33aHUE BBINOJHEHO MOJHOCTHIO HEBEPHO WJIM OTCYTCTBYET peIlICHHE

0

Maxcumanvuviil 6ann 3a pewienue NPAKmMuUKO-OpUeHMUpOBAHHO20 3A0aAHUS

33

WtoroBeiii pe3ynpTat opMHUpYETCS U3 CyMMbI HAOpaHHBIX OaJJIOB 3a BBIIIOJIHEHHE 3a4eTHOro 3ananus (1 TeopeTnueckuil

BOTIPOC H | MPaKTHKO-OpUEHTHPOBAHHOE 33/IaHNE) U COOTBETCTBYET IIKAJIE:
84-100 6as10B (OTJIMYHO)
67-83 6amtoB (XOpPOIII0)
50-66 6108 (yI0BICTBOPUTETHHO)
0-49 GanoB (He YIOBIETBOPUTEIILHO)

KonTpoabHbie padoThI

Bapuant Ne 1

JBa onHOMMeHHBIX 3apsiaa qq = 0,7 u q, = 1,3 HKu Haxoxadrcs B Bo3gyxe Ha pacCTOSSHUU 7' = 6 CM
Ipyr oT apyra. Ha kakoM pacCTOSHUM MEXAYy HUMHU HYKHO TIOMECTUTh TpPETUH 3apsi, UYTOOBI
pe3yNBTUPYIOIAS CUJIa, ICHUCTBYIOIIAs Ha KaXIbIA 3apsii, Oblsia paBHA HYIIO?

. KB
DOKBHIIOTEHIIMAILHAS JIMHUS TIPOXOUT Yepe3 TOUKY IOJIs HampspkEHHOCThIO E; = 5 — OTCTOSNIYIO Ha

paccrosauu | = 2,5 cM oT 3apsja, co3maroimero moie. Ha kakoM paccTOSIHUM OT CO3/AAIOIIETO MOJe
3apsiia HY>KHO TMPOBECTH JIPYTYI0 DKBUIIOTEHIMAIBHYIO JIMHHUIO, YTOOBI HAMPSHKEHUE MEXKAY JIMHUSMU
osuto AU = 25 B?

Tpu Bamnel ¢ pactBopamu (CuS0O,, AgNO3, NiSO, coequHeHbl MOCIEAOBAaTEIbHO. 3a BpeMs
MPOXOXKACHUSI TOKa B TEpBOM BaHHE BhIIenuiach Meap maccoll 10 r. Ckonbko HUKeNs U cepedpa
BBIJIETTMIIOCH BO BTOPOM M TPETHEN BAHHAX COOTBETCTBEHHO.

Tpu ucrounuka ¢ ]1C E; = 10 B,E, = 5 B, E; = 6 B u Buyrpennum conportusieanem r; = 0,1 Om,
r, =0,20M,75 = 0,1 OM, coeauHEHbl KakK MOKa3aHO Ha puUCyHKe. Omnpenenutsh HanpspDKEHUE Ha
pesucropax conpotusieansiMa R; = 50M,R, = 10M,R; = 3 Owm.

. I
Ey o R,
| [
1
Es, 13 R
| I
1




Bapuant Ne 2

1. [IBa toueunsix 3apsaa q = 1,1 uKu kaxaerii HaxoaaTcs Ha pacctossau 7 = 17 cM. C Kako# CUJION U B
KaKOM HaIpaBJICHUH OHU JICHCTBYIOT Ha €IMHUYHBIN IMOJIOKUTEILHBIN 3apsi/, HAXOSAIINIICS Ha TAKOM JKe
PACCTOSIHUU OT KaX10T0 U3 HUX?

2. Hlapuk pamuycom Ry = 0,2 M, umetommii 3apsa q = 18 nKu, Haxoxutest B Bo3nyxe. Haiitu paanycsl
9KBUITOTEHIMAJIBHBIX TIOBEPXHOCTEH, NOTEHIIMAIBI KOTOPBIX OTIMYAOTCS Ipyr OT apyra Ha A¢@ = 15 B.
BnusiHreM Apyrux 3apspKEHHBIX TEN IpeHeOpeyb.

3. Ilpu cune toka 2,2 A 3a 1 4 12 MHH B 3JIEKTPOJIUTE, COJIEPKAIIEM ME/b, HAa KaTOAC BBIJCIHIACH MEIb
Mmaccoit 1,65 r. onpegenuts KIIJ] ycranoBkwu.

4. OHpe,I[eJ'II/ITB CHJIBI TOKA BO BCEX ydJaCTKax LCIIU (CM. pI/ICYHOK) 1 MOITHOCTB Ha KaXXJJOM MCTOYHHUKEC TOKA,
ecmn E; =6BE,=10B,E; =20B, r, =020M, 1, =0,20M7; = 0,40M R, = 19,80M, R, =
45,8 Om, R; = 100 Om, R, = 99,6 Owm.

Eym Ry
|
. I
. -

|
E, 73! R;

HHCprKHHﬂ. O6yqa10meMyc;I MpeajIararoTCs TUIIOBBIC 3a/1a4A 4B KaKIOM BapHUaHTC.

Kpurtepnu onennBanus. MakcumanbHOE KOJIMYECTBO OayioB — 4.

Kpurtepuu orieHrBaHMsI BBINOJIHEHHST OJJHOTO TECTOBOTO 33/IaHUS Baset
OO0yuaromuiics penI 3a1a9y MpaBUIbLHO 1
OO0yuaromuiics He PENI 3a7aTy 0
Maxcumanvusiii 6ann 3a nPAsUILHO PEUERHYIO 3a0ay)y 1

IIpakTUKO-OpPMEHTHPOBAHHBIE 32 1aHUS

Ipumepvl mpemvux 80npocos

1. Fyoym au 63aumodelicmeogams 08a MANEHbKUX NPOBOOSAUUX WUAPUKA, OOUH U3 KOMOPBIX 3aPsdiceH, d Opyeoll
Hetimpanen. Eciu 0a, mo kak usmeHumcs mepa 3aumooeicmeus npu yeeaudeHuu paccmosnus Mexcoy Humu,
Hanpumep, 6 08a pasa

2. B 3akpbITOM SIIHKE HAXOAATCSA: MOJYNPOBOJHHKOBBINA MO, KOHAEHCATOp W COMpoTHBIEHHE. KOHIIBI
npuOOPOB BIBEJICHBI HAPYXKY U MPUCOSAUHEHBI K KjeMMaM. Kak onpenenuTh Kakue KIEMMbI PUHAJIekKAT
COOTBETCTBYIOIIUM IIpubOopam?

3. B anekrpuueckyro Ienb BKJIIOUEHA KaTyIKa, MO KOTOPOW MPOMYCKAIOT CHavyalla MOCTOSIHHBIM, a 3aTeM
MEPEMEHHBIN TOK TOTO K€ HaNpsLKEHUs. B kakoM ciiydae u odYeMy KaTyIika HarpeeTcst 0oubIie?

4. BbITOAHO JIM JOOMBATHCS TAKOTO UCIOJIB30BaHUS MCTOYHHUKA TOKa, Mpu KoTopoMm ero KII/I Oymet Oau30k K
equHuIe?

5. Jlea OOMHAKOBBIX IJIOCKUX KOHJEHCATOpa, TIOMCIICHHBIE B IKUJAKHHA  JUAJICKTPUK, COCTUHECHBI
MOCIEA0BATEIbHO U TMOJKIIYEHbl K HCTOYHUKY ¢ mnoctosHHo  JOJIC. Bo ckoiabko pa3 H3MEHUTCA
HAMPSHKCHHOCTh TIOJS B OJHOM W3 KOHJEHCATOPOB, €CIU B JIPYrOM YMCHBIIMTH PACCTOSHUE  MEXKITY
IJIaCTUHaMU B N paz?

6. JlBa JeKTpOHArpeBaTelis ¢ Pa3IMYHBIMUA MOIIHOCTSIMH BKJIFOUCHBI MTOCJICOBATEIBHO B CETh. B KakoMm M3 HUX
BBIJIEIUATCS OOJTBIIIE TeTia?
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JIByM TPOBOSIIMM IIapaM Pa3IMYHBIX PATUyCOB COOOIIMIM OAMHAKOBBIC 1O BEIMYMHE M 3HAKY 3apsiibl.
[Tapsl 3aTEM COETUHSIOT MPOBOJIOKOK. UTO npounsoiiaer?

EcTh M1 ocHOBaHMS OXUIAaTh, YTOOBI AMAICKTPUUYECKAs MPOHHUIIAEMOCTh BEUIECTB, COICPKAIIUX KECTKUE
MOJIEKYJIIPHBIE IUIOJIU, MEHSJIACh C TEMIIEPATYPOt?

N3meHuTcss IM COOTHOIICHHE MEXKIY HANpsDKEeHUSMHA Ha 3KUMAaxX MEPBUYHOM M BTOPUYHOM OOMOTOK
TpaHcpopmaTopa, e€Ciau >KEIe3HbI CEepACYHHK 3aMEHUTh MEIHBIM? AmoMuHUEBbIM? UTO mpu 3TOM OyAeT
IIPOUCXOJUTH C CEPICUHUKOM?

Nmeercss ximoy, HaOOp pa3IUYHBIX CONPOTHBICHUNW U Jammnouyek HakanuBaHusi. CoCTaBbTE CXEMYy,
COJIEPIKaIIYI0 KJTFOY, BE JITAMIIOYKH M, BO3MOXHO HEKOTOPOE CONPOTUBIEHUE TaK, YTOOBI IPH 3aMKHYTOM
KJIFOY€ ropesia OJlHa JaMIIOuKa, a P Pa30MKHYTOM KJIFOYE - TOJIBKO BTOpasl.

Nwmerotcs nBa konaencaropa ¢ emkoctssmu Cq u Cp, a Tak ke ucrounuk toka ¢ 3J1C E. Kakoe MmakcumaibHoe
HaMPSHKEHHUE MOYKHO MOJIYYUTh € TIOMOIIBIO 3TUX TPUOOPOB?

Kax ¢uszuuecku ucmonxoeams mom ¢haxm, umo npu 603paACMAHUU HACMOMbL NOOABAEMO20 HANPINHCEHUS
UHOYKMUBHOE CONPOMUBIIEHUE KAMYWKU NEePpeMEeHHOM)Y MOK)y pacmem, d eMKOCMHOe CONnpomueieHue
KOHOeHcamopa ymenvuiaemcs?

Mexnay AByMsl IIOCKOCTSIMH, 3apsSKEHHBIMH Pa3HOMMEHHO C OJMHAKOBON IOBEPXHOCTHOM IIOTHOCTBIO
3apsiga, MOJBEUIEH HAa TOHKOM HUTHM MAJICHBKHMM 3apshKeHHBIM wmapuk. [llapuk BBIBEIEH U3 MOJO0KEHUSA
paBHOBecusi. Kak u3MeHUTCs nepuo/1 KoieOaHus apyuKa, €CIIU MIOCKOCTH Pa3psIuTh?

Ha ogny u3 miuacTuH miockoro koHjaencaropa eMKocTd C MOMeCTHUIIM HEKOTOPBIN MOJI0KUTEIbHBIN 3apsi, a
Ha JPYTyI0 B YeThIpe pa3a OOJIbIIUN U TOXE MOJOKUTENbHBIN. OnpeaenuTs pa3HOCTh MOTEHIIUAJIOB MEXKIY
MJIAaCTUHAMU KOHJIEHCATOPA.

Heckonbko OJMHAKOBBIX KOHJIEHCATOPOB 3apsAWIM OT OJHOTO HMCTOYHHMKA, a 3aTEM COCAUHWIM OJUH pa3
MOCJIeIOBAaTeNbHO, a Apyro — mnapamiensHo. OIUMHAKOBOW 1M JHepruei Oymer obnanath Oarapes
KOHJICHCATOPOB B 000X CITy4asix?

HyxHo wm3meputh HeuwsBecTHOe compoTuBieHue Ry. Kak 310 caemarp, eciam umeercss uctouHuk IC,
BOJILTMETP U aMIepPMETp, HO BHYTPEHHEE COMPOTUBJICHHUS HCTOYHUKA U HM3MEPUTEIBHBIX MHpUOOPOB
HEU3BECTHBI?

IInockuii 8030yl KOHOeHcamop 3apaounu om ucmounuxa ¢ C € u nocie omxnoUeHUss NOMeCmuil 8
arcuoKkuil ousekmpux. Kax uzmenumes snepeus konoencamopa? Hem nu 30ece HapyuileHus 3aKOHA COXPAHEHUS
oHepeuu?

[Inockuii BO3QyIIHBIN KOHAEHCATOP MOJAKIIOUMIA K UCTOYHUKY HAIpPSKEHUS M 3aT€M OTKJIIOYMIIA OT HEro.
[Tocne »TOrO0 CHBUHYNW TJIACTUHBI KOHAEHCATOpa, YMEHBIIMB 3a30p B JABa pa3a. Kak u3MeHUTCS sHEprus
3anaceHHasi KOHJEHCATOpoM?

[Toyemy conmpoTHBIIEHHE BOIBTMETPA HOHKHO OBITh BEJIMKO MO CPABHEHUIO C YIACTKOM COTPOTUBIICHUS 1IETIH,
Ha KOTOPOM H3MEpSIETCS  HalpsDKEHUE, a COMNPOTUBIEHUE aMIlepMeTpa Majlo [0 CPaBHEHUIO  C
COTIPOTHUBIICHUEM LTI ?

[Touemy TparncopMaTOphl BBIXOAST U3 CTPOS, KOTJAAa B HEM 3aMBIKAIOTCSI HAKOPOTKO XOTsI OBbI JIBa COCETHUX
BUTKa?

[Ipu yMeHbIIEHHH PACCTOSIHUS MEXKAY MUIACTUHAMH IIOCKOTO KOHJIEHCATOpPa €ro eMKOCTh YBEIMYMBAETCS, a
MIPU YMEHBIIICHUH pajiiyca MPOBOISAIIETO I1apa eMKOCTh mapa yMeHbmaetcs. Kak cBs3ath 3Tu GhakThi?
CocTtaBbTe cXeMmy, KOTOpasi MO3BOJIMIA Obl BKIIOUYATh U BBIKIIOYATH JIAMITY HaKaJIMBAHHS C PA3IMUHBIX TOYEK
KOMHATEI.

Cnupanb, U3roTOBIEHHYIO U3 YIIPYrOM MPOBOJOKHU, IPUCOESTUHUIN K UCTOYHUKY ToKa. Kak m3meHuTcs cuia
TOKA B IIETIH, €CITH CIIUPAIIb PACTATHUBATH?

Bonbdpam nmeeT moioKUTETbHBIA TeMIEPaTypHbIH KOIPPUIIMEHT COMPOTUBIICHHUS, a YTOJbHBIH BOJOCOK -
oTrpunarenbHbiii. CpaBHUTE, KaK U3MEHSIETCS TOK B JIaMIax ¢ BOJIb(PAMOBBIM M YTOJIBHBIM BOJIOCKAMU TIPH UX
BKJIFOUCHHH.

[ap u3 audneKTpHuKa 3apsyKeH ¢ MOCTOSIHHONW 00bEeMHOI MIIOTHOCTHIO 3apsaa. M300pasure rpaduuecku, kak
W3MEHSETCS HANPSHKEHHOCTh MOJISi U BEKTOP AJEKTPUUYECKOr0 CMEIICHHS] B 3aBUCUMOCTH OT PACCTOSHUS /10
LIEHTpa 11apa.

B omgHOpOIHOE 3IEKTpUYECKOE TOJIe MOMENICH TUIONL U IpeaocTaBiieH camoMy cebe. Kak oH Oymer Bectu
ce0s1? Kak m3MEHHUTCSI Balll OTBET, €CJIM IUTIOIb IOMECTHTh B HEOTHOPOTHOE TT0JIe?

Bronb 1TMHHOTO MPSMOJMHEWHOTO MarHUTa PacloNIOKeH TMOKUH CBOOOIHBIN MpoBogHUK. Kakoe oH 3aiimeT
MOJIOKEHUE, €CITU TT0 HEMY ITPOMYCTUTh TOK?

JIBe MpPOBOJIOKU - MEJHAsl U >KEJIEe3Hasl - OJUHAKOBOW JUIMHBI U OJAMHAKOBOTO CEUYEHUS BKIIOYEHBI B IICIb
napajuieabHo. B kakoit u3 HuX OyeT BBIACISTHCS OOJIbIee KOTMYECTBO Teruia?
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3apspkeHHasi 4acTHIla, MpoJjieTas HEeKOTOPYIo 00JacTh MPOCTPAHCTBA, HE OTKJIOHSETCA OT NMEPBOHAYAIBLHOTO
HalpaBJICHUs IBM)KEHUS, MOXXHO JIM YTBEPXKAATh, YTO MAarHUTHOE II0JI€ B ATOH OOJIACTH MPOCTPAaHCTBA
OTCYTCTBYET?

M3BecTHO, 4TO eciin He3apsyKEeHHbIH IPOBOJAHUK IOMECTUTh B AIEKTPUUECKOE 110JI€, TO OJAMH KOHELl ero OyneT
HUMETh IOJIOKUTEIbHBIN 3apsj, a BTOPOW oTpuuareiabHbId. COXpaHATCS JM 3TU 3apsjibl, €CIU MPOBOJHUK
paspesarsb, a IEKTpUUYecKoe 1oje yopars?

N300pazute rpaduueckun 3aBUCMMOCTH OT BHEIIHETO COMPOTHBIICHUS IIOJE3HOW MOIIHOCTH, IIOJHON
MOILHOCTH B LIENIN, MOITHOCTH, paccenBaronieiics BHyTpu ncrounuka, KII/[ ucroynuxa.

Nmeercss nBa OECKOHEYHO [UIMHHBIX IPOBOJHMKA, PACIOJIOKEHHBIX MapauIeIbHO, C IMPOTHUBOIOJIOKHO
HanpaBJIeHHbIMU ToKamu [ = 21;. B kakoil Touke mpocTpaHCTBa, OKPY)KAIOLIET0 NPOBOJHUKHU, HAXOIAUTCS
TOYKa, B KoTopoit B=0?

Hcxona u3 3akoHa Oma JuIst ydacTka Lienu, U300pa3uTe NpUMEPHbIC BOJbTAMIIEPHBIE XapAKTEPUCTUKU IS
IBYX IPOBOJHUKOB. MCXOIs TOJNBKO M3 IMOJNYYEHHBIX TI'papUKOB 3aBHCUMOCTEH, KaK ONpPEAETHTb, KaKOH
IIPOBOJIHUK MMeeT OoJibliee (MEHbIIee) CONpoTUBIeHNE? SIBiIsieTCs JIM MONMy4YEeHHBIH BaMU BBIBOJ] 0OLIUM?
Kak u3MeHuTCS €MKOCTh IJIOCKOrO0 KOHJEHCATOpa, €CIM MEXAY €ro IUIACTHHAMU IOMECTUTh TOHKYIO
(TOJICTYI0) IJIACTUHKY U3 METaJlIa WIH JU3JIEKTpUKa?

Kakoro Tuma - 31eKTpoHHas WM IbIpOYHast - OyAeT MPOBOAMMOCTh T'epMaHHs, €CIM K HeMy J100aBUTh B
HeOoJIbIINX KoJnuecTBax ¢ochop; rauiuil; cyppMy; HIUHK?

OpauHaKoBOE JIM KOJIMYECTBO HATPHUs BBIIACIUTCSA U3 pacTBOpoB noBapeHHOU conu (NaCl) u nutheBoil cozpbl
(NaHCO3),ecnu 31eKTpOJIMTHUECKUE BaHHBI BKIIIOYEHBI [10CIIE10BATEIbHO?

[Tpu pemonte snekrpuueckord tmtku 0,125 monst mnwHBI cimpanu Obuia u3bATa. Kak M BO CKOJBKO pa3s
M3MEHWIACh MOTpedisiemMas U3 CeTH MOLUTHOCTb?

Tok Teder no Tpem npoBoAHUKAM (cM. puc.). OLEeHUTE COOTHOLLIEHUE UHAYKLIIUHY MarHUTHOTO TOJISl B LIEHTpE
Ka)KJOr0 BUTKA.

HauepTtuTe BeKTOpHBIE JUArpaMMbl HAPSHKEHUH M TOKOB JIs CIIEAYIOIUX ciiydaeB. (cemuHap Ne9 3.1)
Haueptute BeKTOpHBIC JUArpaMMbl HAMIPSKEHUN U TOKOB ISl CIEAYIOMMX ciaydaeB. (cemurap Ne9 3.2)

Kpurepumn oueHuBanus:
MaxkcumanbHOe KoauuecTBO 6aiiioB — 60 (3a 20 mpaKkTHKO-OPUEHTUPOBAHHBIX 33IaHH ).

I[J'Iﬂ KaKA0T0 NPaKTUKO-OPUCHTUPOBAHHOI'O 3a1aHUA:

Kpurepuii oneHnBanust bael

Kpurepuu olleHHBaHUs NIPAKTUKO-OPUEHTHUPOBAHHOTO 3aJaHuUs bajuel

HpaKTI/IKO-OpI/IeHTI/IpOBaHHOG 3aJaHHUC BBIIIOJJHCHO B ITIOJJHOM 06’BCMC, B MPEACTABJIICHHOM PCHICHUU
000CHOBaHHO IMOJIY4YCHBbI MNPAaBUIIBHBIC OTBCTHI, IPOBCACH aHAJINW3, AaHA I'paMOTHasA HWHTCPIIPpECTALUA 28-33
TMTOJIYYCHHBIX PE3YJIbTATOB, CACIaHbI BBIBOABI

HpaKTI/IKO-OpI/IeHTI/IpOBaHHoe 3aJaHHUC BBIITOJTHCHO B ITOJTHOM 06’beMe, HO ITPU aHAJIU3€ U UHTCPIIPETALIUN
MOJY4YCHHBIX PE3YyJIbTATOB AOMYIICHBI HC3HAYUTCIILHBIC OH_II/I6KI/I, BBIBOJbI — JOCTATOYHO O6OCHOBaHLI, 18-27
HO HCITOJIHBI

HpaKTI/IKO-OpI/IeHTI/IpOBaHHoe 3aJaHHUEC BBIIIOJTHCHO HE B ITOJTHOM 06’beMe, IIpU aHAJIU3€ U MHTCPIIPETAIIUN
TMOJIYYCHHBIX PE3YJIbTATOB JOIMYIICHBI OH.II/I6KI/I, BbIBOJbI — HO HCIIOJHBIC UJIN OTCYTCTBYIOT

1-17

HpaKTI/IKO-OpI/ICHTI/IpOBaHHOG 3a1aHUC BBIIOJHCHO IMOJIHOCTBIO HEBECPHO MJINM OTCYTCTBYCT PCHICHUC 0

3 MeToau4yecKue MaTepHasibl, onpejesAwinye Npoueaypbl OLeHUBAHWSA 3HAHWM,
yMEeHUH, HABBIKOB M (W/IM) oOnbiTa AESTEJbHOCTH, XapaKTEPU3YIOIUMX I3Talbl
dopMupoBaHHA KOMIIETEHIU I

[Tpoueaypsl OLIEHUBAHUS BKJIIOYAIOT B c€0s TEKYLIUI KOHTPOJIb U MPOMEKYTOUHYIO aTTECTALIUIO.




Texymuii KOHTPOJIb yCIIEBAa€MOCTH TPOBOJAUTCA C HCMOIb30BAHUEM OLEHOYHBIX CPEICTB,
IPEJCTAaBICHHBIX B M. 2 JAHHOIO NPHJIOKEHWs. Pe3ynbTaThl TEKyIEro KOHTPOJS JOBOAATCSA IO CBEICHMS
CTY/IGHTOB JIO IPOMEKYTOYHOM aTTECTAIHH.

IIpoMeskyTOUHasi aTTECTALUS IPOBOIUTCA B hOpME IK3aMEHa.

DK3aMeH MPOBOAMTCS IO PACIHCAHUIO MPOMEKYTOUYHOM arrectauuu B YCTHOM (opme. KommuectBo
BOINPOCOB B Omiiere — 3 (2 TeopeTudeckuii Bompoc U | MpakTUKO-OpUEHTUPOBaHHOE 3anaHue). OObsBICHHE
pe3yabTaTOB MPOBOJIUTCS B JCHb JK3aMEHA. Pe3ynbTaThl aTTecTallMd 3aHOCATCS B BEIOMOCTb U 3au€THYIO
KHUXKKY CTyAeHTa. CTyAeHThl, HE MpPOIIEIINEe MPOMEXYTOUHY aTTEeCTAllMI0 MO IpaduKy MPOMEXYTOUYHOH
aTTeCTalluu, 1OJKHbI IUKBUAMPOBATH 33/10JKEHHOCTh B YCTAHOBJICHHOM IOPSKE.



IIpunoxenue 2

METOINYECKHUE YKA3ZAHHUA 11O OCBOEHUIO JUCIITUIIJIMHBI

Y4eOHBIM IJIAaHOM MPEAYCMOTPEHBI CEMUHAPCKHE U MPAKTHYECKUE 3aHITHUS.

ITpu MOATrOTOBKE K MPAKTUYECKUM 3aHATUAM KaXAbIH CTYACHT JOJDKEH:

— H3Y4YUTh PEKOMEHJ0BAaHHYIO YUEOHYIO JIUTEPATYPY;

— M3YYUTb KOHCIIEKTHI JICKLIUH.

B 1mpoumecce DNOANOTOBKM K IPAaKTUYECKUM  3aHATUSAM CTYIEHTBI MOTYT  BOCIIOJIb30BaThCs
KOHCYJIbTALIUSIMU IIPENIOAABATEIIA.

Bompockl, He paccCMOTpEHHBIE Ha TPAKTUYECKUX 3aHITUSIX, JODKHBI ObITh U3YUEHBI CTYJEHTAMU B XOJ€
CaMOCTOSITENIbHON paboThl. KOHTPOJIb caMOCTOATENBHONW PabOThl CTYAECHTOB OCYIIECTBIISIETCS B XOJ1€ 3aHATUH
IIOCPEACTBOM TECTHPOBAHMS M PEIIECHUS IPAKTHUKO-OPUEHTUPOBAHHBIX 3alaHMi. B Xxone camocTosTenbHON
palboThI KaXAbIil CTYAECHT 00s13aH NPOYNUTATh OCHOBHYIO U 110 BO3MOKHOCTH JIOTIOJIHUTEIBHYIO JIUTEPATypy IO
U3y4aeMON TeMe, JONOJHUTh KOHCIEKTHl JIEKIMH HEJOCTAlOIIMM MaTEpHUajoM, BBIIMCKAMH U3
PEKOMEHI0BAaHHBIX [IEPBOMCTOYHUKOB. BBIIENINTh HENNOHATHBIE TEPMUHBI, HAUTH UX 3HAYEHUE B JIUTEPATYPE.

B nocneanee Bpems HAMeTUIaCh OTpULIATENbHAS] TEHACHIIUS OTHOLICHUS K (pU3MUeckoil Hayke U ee
u3ydeHus B mkosie. HecMoTpst Ha 9T0 poccuiickue GU3MKU MPENTPUHUMAIOT BCE YCHUIIHS JJIS1 BO3POXKICHHS
OTHOIICHUS K (U3UKe, KaK HayKe, U BOCCTAHOBJICHHs cTaTyca e€ B oOiieoOpa3oBarensHoi mkone. JKu3Hp
TpeOyeT, YTOOBI BRITYCKHUK NIEIarOTMYeCKOr0 By3a CTPEMHJICS K TOCTOSTHHOMY OOOTalIeHNI0 U OOHOBIICHUIO
CBOMX 3HAHUU, 0OCOOEHHO 3TO OTHOCUTCS K OyayleMy y4uTenaro GU3UKH B CBSI3U C POCTOM TEMIIOM Pa3BUTHUS
¢bu3nvecKoil HayKH.

OaHuM U3 MyTeld peleHus TakoW 3aJauyd SIBISETCS BO3MOXKHOCTb PACCYXKIEHHUS CTYICHTa IO
n3ydaeMoi mpo0iemMe, a ’TO MOXKHO OCYIIECTBUTh HAa TAKOM BUE Y4€OHOTO Mpolecca, Kak CEeMHUHAp.

CemuHap, Kak oiHa u3 (opM yueOHOro mpoiiecca o paszzaenaaMm Kypca oomei u SKCepuMeHTaIbHOM
(U3HKH, SBISIFOIIETOCS OCHOBHBIM (DYHIAMEHTATBHBIM KYPCOM IIPH MOATOTOBKE yuuTens (pu3uku. [Toaromy
CEMHHAPCKHE 3aHITHUSI UMEIOT 1ENbIO:

a) yriryOiieHue 3HaHUi CTYICHTOB 110 OCHOBHBIM T€MaM;

0) cucreMaTH3allMI0 HAKOIJIEHHOTO TEOPETUYECKOTro MaTepuana M MPaKTUYECKHX HAaBBIKOB IPHU
BBITIOJTHEHUH SKCIICPUMEHTA,

B) pa3BUTHE HABBIKOB U KYJIbTYPhl (DU3UUECKOTO MBIIIICHHUS.

Ha cemmHapbl BBIHOCATCS: TEMBI, NPEACTaBISAIOMINE HauOOJbIee 3HAYeHHWE B (HOPMUPOBAHUH
(bu3MUeCcKOil KapTUHBI MUPA; TEMBI BBI3BIBAIOIINE TPYIHOCTH ISl IOHUMAHUS U YCBOCHUS; TEMbI, KOTOPHIM B
JEKIIMOHHOM Kypce HEBO3MOXHO YACITUTh JOCTATOYHOTO BHUMAHHs, a TakKe - BHIHECEHHBIC Ha
CaMOCTOSITENTFHOE W3YYEHHE; HEJIOCTAaTOYHO OCBEHIEHHBIE B PEKOMEHIOBaHHBIX ydeOHMKax. [lo Takum
BOIIPOCAM Kypca COCTaBJIEHbl HACTOSIINE MJIaHbl CEMUHAPOB.

CTpyKTypa IJIaHOB CEMUHAPOB CIIEAYIOIIas:

[Ton, MOPSAKOBBIM HOMEPOM CTOUT ILIEHTPAIbHBIM BOMPOC, Ha KOTOPBIA CTYACHT JOJDKEH HAWTH
MOAPOOHBIA W MaTeMaTHYECKH OOOCHOBaHHBIM OTBET. [lOArOTOBKY K CEMHHApy CJIEAyeT COMPOBOXKIATH
COCTaBJICHHEM KpAaTKOrO KOHCIEKTa, KOTOPBIM 3aTeM MpeICTaBIsSeTCs MPEeNnoAaBaTeiio Al MPOBEPKH.
KoHcriekT MomKeH oTpakaTh MHIAMBHIYaTbHYIO pabOTy KaXIOTO CTYACHTa Haja y4eOHOW JUTEpaTypou,
MO3TOMY CTaHAaPTU3UPOBATH (POPMY KOHCIIEKTa HEBO3MOXKHO. OHO TpeOoBaHMe 00s13aTENBHO: T€ BOIIPOCHI,
Ha KOTOpHIE, KaKk yKa3aJio B IUIAaHAX CEMHUHAPOB, TPEOyeTCs MICHbMEHHBI OTBET, TOJKHBI OBITH OCBEIICHEI
JIOTUYECKHU CTPOMHO B KOHCIIEKTAX.

Kaxaplii 11aH COMPOBOXKAACTCS CITUCKOM JIMTEPATYPhI, KOTOPasi TOMOXET CTYACHTY B IMOATOTOBKE K
ceMuHapy. Pa3znensl KHUT, KOTOpble HEOOXOUMO U3YUUTh K JaHHOW TeMe, clieAyeT UCKATh M0 OTJIaBICHUIO
win anpaBUTHOMY YyKaszaTeno. Bo Bcex chmmckax NpeaycMaTpUBAIOTCS HCTOYHHMKH PEKOMEHIOBAaHHBIC
JIEKTOPOM B Kau€CTBE OCHOBHBIX YU4E€OHBIX OCOOMIA:

1. Jlanacoepr I'.C. Ontuka. M.: Hayka, 1976. (2006 r. nepensnannoe) [laparpadsr B cemuHapax
YKa3aHbl 10 KHATE U31aHHOH B 1976 T.

2. Koponer ®.A. Onrruka. ATomHas u siaepHas ¢usuka. M.: [Ipocsemenue, 1975.

3. Hernad A.A, fABopckuit b.M Kypc ¢usuku. Yuebnoe mocodbue. M.: M3garenbCckuil HEHTP
«Axagemus». 2003.

4. T'omxaeB H,M. Onruka. M.: Breiciiasg mkona, 1977.



5. Cuyxu» J1.B. O0mmii kypc ¢pusuku. Ontuka. M.: Hayka, 1980.

6. 'epmienszon E.M., Manos H.H., Otkun B.C. Kypc o6mieit ¢puszuku. Ontuka u aromHas pusuka. M,:
IIpocenienue, 1981.

OdyeHb pekOMEeHAyeM B MOJrOTOBKE K 3aHSATHUSM HCIOJIB30BaTh MOCOOHMS Mo ucropuu pusmku. B
YaCTHOCTH, MOXKET OKa3zaTbcs mnoiie3Hor kuura Momanckoro B.K. u Casenosoii E.B. (Mctopus ¢usuku B
cpenneir mkona. M.: IIpocsemenue, 1981 r.). Ilpumenenne GuU3MKH B HAPOJHOM XO3SHCTBE, MOCIICIHUC
JTOCTHXEHHS (PU3UKH B O0JIACTH MPUKIAIHON ONTHUKH XOPOIIO OCBEIICHBI B CTAThAX KypHaia "®dusuka B
mkose". X areHune, HeCOMHEHHO, Oy/IeT BaM MOJIE3HO.

JI1st TOATOTOBKU K 3aHATUSAM, TEKYIIEMY KOHTPOJIIO U MPOMEXKYTOYHOW aTTeCTallMd CTYACHTHl MOTYT
BOCIIOJIb30BaThCS AJIEKTPOHHO-OUOIMOTEYHBIMU CHUCTEMaMH.

Hanomunaem! IloarotoBky k ceMHUHapy peKOMEHIyeTCs MPOBOJUTH HE aKKOPJHO HAKaHYHE 3aHSATHS,
a MOCJIeIOBATEIbHO B TEUCHUE HEJICIN, TOHEMHOTY BUMTHIBASICh B JIMTEPATYPY U HAXO/s AJis ceOsi BOIPOCHI,
BBISICHUTH KOTOPbIE MOKHO Ha MpeABapUTEIbHON KOHCYIbTAIIMH Y NPENOIaBaTEINs.
Kemaem ycnexon!



