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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Lenb auctUIuInHbL «DIEKTPUYECTBO M MATHETH3M» COCTOUT B (JOPMHUPOBAHHUH Y CTYIEHTOB €IUHOM, CTPOMHOMN, JIOTHYECKH
HETIPOTHBOPEUNBON (PU3NUECKON KapTUHBI OKPY)KAIOIIET0 HAC MUPA MIPUPOJIBL, IPUOOPETEHNE HABBIKOB PEIICHHUS U HCCIIeIOBAHUS
KOHKPETHBIX (PU3UUECKUX 33/1a4.

OCHOBHBIE 33124l TUCITUTUIMHBI: N3YUYCHUE OCHOBHBIX MTOHATHI DJICKTPHUYICCTBA U MAarHeTU3mMa, U3y4€HHUEC OCHOBHBIX METOJ0B
UCCIICI0BAaHUSA B (1)I/ISI/IKC QJICKTPHUYICCKUX 1 MAarHUTHBIX ﬂBHeHHﬁ; 3HAaKOMCTBO C HEKOTOPBIMHU IIPUIIOKCHUAMHU IJICKTPUICCTBA U
MarbHeTusma.

Pe3yHI>TaTBI 06yquH;1 110 JUCOUILIMHE HAITPABJICHBI HA JOCTHXXCHUEC NHAUKATOPOB!

OIIK-1.1. O6nanaer 6a30BBIMU 3HAHHUSMH, MOJTYYCHHBIMHU B 001aCTH (PU3UKU U PagruoU3UKH.

OIIK-1.2. JIeMOHCTpHUpYET YMEHUE PeIlaTh 3a1audl, GOopMyIUpyeMble B paMKax (GU3UKH U pagHOPU3UKY.

OIIK-1.3. FImeeT HaBBIKU UCIIOIb30BAHUS OCHOBHBIX IIOHATHIH, TEOPEM, 3aKOHOB (DM3UKU U pafuo(U3UKK I pelIeHHs 3a]1a4
po(heCcCHOHANBHOM AESATEIBHOCTH, B TOM YHCIE B chepe MeJarormdecKoil 1esTebHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.03

2.1 TpeGoBaHus K NpeBAPUTEIbHON HOAT0TOBKE 00y4al0LIerocs:

MorekynspHas Gpusuka

Mexanuka

2.2 I[I/ICIII/III.]'II/IHLI N MPAKTHUKH, JJISI KOTOPBIX OCBOCHHE JAHHOM TUCHHMIIIHHBI (MOJIyJ'lﬂ) HeOﬁXOIII([MO KaK npeamecTrByruiee:

OnTuka

AToMHast pusmka

®dusnka aTOMHOTO Aapa 1 DJICMCHTAPHBIX YaCTHI]

DNeKTpouHAMIKA

BHCKTpOZ[I/IHaMI/IKa CIIIOIIHBIX CPEeI

3. KOMIETEHIIUA OBYYAIOIIETOCSsI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS N CLITLINHBI
(MOJY.JIsT)

OIIK-1: Cnioco0eH npuMeHATH 6a30Bble 3HAHUSA B 00/1acTH (PU3UKH U PAaAHO(DH3UKH H HCI0JIB30BATh X B MPOdecCHOHAILHOM
AesiTeJIbHOCTH, B TOM 4HCJIe B cepe meJaroru4eckoi JesiTeJbHOCTH;

3HaTh:

Just noctikenns OITK-1.1: 6a30Bble TOHATHS, MOJIEIH, TTOJXO/bI K aHATHU3Y HU3MUECKUX SIBICHUI MO 3JEKTPUUECTBY U MarHETH3MY;
OCHOBBI TEOPHH, TIPUHIIUITEI X METOBI (DH3UKH 3IEKTPHISCKUX M MATHUTHBIX ABICHHN; METOIBI TEOPETHICCKUX H
9KCIIEPUMEHTAIBHBIX HCCIIE0BAHUN B r3nKe

YMeTh:

Js noctmkenuns OITK-1.2: ncrone3oBaTh 6a30BEIE TEOPETHUECKHE 3HAHMUS MO MIEKTPHUECTBY U MAarHETU3MY; IIOHUMATh, U3JIaraTh U
KPUTHYECKHU aHATM3UPOBAThH 0a30BYI0 001IehH3NIeCKy0 HHPOPMAIIHIO; TOJIb30BAaThCSI OCHOBHBIMU IOHATHSIMH, 3aKOHAMU U
MOJIEIISIMH 3IIEKTPHYECTBA ¥ MATHETH3MA; PEIIaTh TUIIOBBIE 3aa4H I10 IEKTPUIECTBY U MaTHETH3MY

Baagern:

Js noctmkenus OITK-1.3: HaBbIKOM penreHnst KOHKPETHBIX (HU3MIECKHX 3324 110 IIEKTPHIECTBY M MAaTHETHU3MY; METOJaMH
00paboTKU U aHAIN3a YKCTICPUMEHTANBHOH U TeopeTHYecKor (pu3ndeckoi nHpOpMauu

B pe3yabTaTe 0cBOCHMS AUCHUIIIMHBI 00yYaOLIMiics 10/ KEeH

3.1|3nare:

3.1.1|6a30BEIE NOHATHUA, MOJCIIN, ITOAXO0JbI K aHAJIU3Yy (1)I/ISI/I‘IGCKI/IX SIBJICHUH 110 QJICKTPUYECTBY U MAariH€TU3My, OCHOBBI
TCOpHH, MIPUHIUIIBI 1 METObI (bHSI/IKI/I QJICKTPUYICCKUX U MAarHUTHBIX ﬂBJ’IGHHﬁ; METOAbI TCOPETUYCCKUX U
OKCIICPUMCHTAJIBHBIX I/ICCJ'IG,HOBaHI/Iﬁ B (I)I/ISI/IKC

3.2|Ymern:
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3.2.1|ucnonp30Bath 6a30BbIE TEOPETHICSCKHE 3HAHUSI IO 3JCKTPUUSCTBY U MAarHETH3MY; OHHUMATb, H3JaraTh U KPUTHICCKH
aHAITU3UPOBATh 0a30BYI0 00IIECHUINUCCKYIO HHPOPMAIIHIO; ITOJIH30BATHCSI OCHOBHBIMH MOHSATHSIMH, 3aKOHAMH U
MOJIEIISIMH DIICKTPUYIECTBA M MATHETH3Ma; PEIIaTh TUIOBBIC 33/1a4H 10 JJICKTPHIECCTBY U MATHETU3MY

3.3|Baagern:

3.3.1|HaBbIKOM pelIeHUsI KOHKPETHBIX (PH3MYECKHUX 3314 M0 IEKTPUUSCTBY U MATHETU3MY; METOJaMU 00pabOTKH 1 aHATH3a
JKCHNEPUMEHTAIILHON M TEOPETHUECKON (pr3ruecKoi HHOpMaIuu

4. OFbEM JUCIHUIIJIMHBI (MOIY.JIsT)

O6Lwasn TpyooeMKocTb 43ET

Yacos no yue6HOMYy Iutany : 144 Bus! KOHTpOIIL B ceMecTpax:
B TOM UHCIIE :
ayAUTOpHbIE 3aHATUA : 68 9K3aMeHBbI 3
caMoCTosTeNbHas paboTta : 29
4acoB Ha KOHTpoJIb : 36
KOHTaKTHas pabora: 79

UKP: 11

5. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIS)

Kon HauMeHoBaHHe pa3/esIOB M TeM /BU/ 3aHATHS/ Cemectp | YacoB JIutepatypa
| 3aHATUSA [ Kvpc
Pa3znea 1. DiiekTpocTaTHKa BaKyyma
11 DnexTpuuecKuil 3apsa] U ero CBOUCTBA. 3aKOH COXpaHEHUs 3apsaa. 3aKOH 3 6 JI1.1 J11.2J12.1
Kynona. IloneBas TpakToBKa B3auMOIEHCTBHS 3apsoB. BexTop JI2.2J13.1 JI3.2 JI3.3
HanpsbkeHHOCTH. HanpspkeHHOCTH 01 TOYEYHOTO 3apsiia U pacipeelIeHHOTO 91 32 33 24 25 56
3apsga. [Ipumepsr. [lotok BekTopa. Teopema [@aycca miist BekTopa 27

HaNpaBJIEHHOCTU B BakyyMe. [IpuMeneHne teopemsl ['aycca 11 BbIYHUCIEHUS
HAIPsHKEHHOCTH 10151, CO31aHHOTO PaclpeAeIeHHBIM 3apsiioM, 001a1arolM
cuMMmeTpueil. JluBepreniuys Bekropa. PaboTa o nepemerneHuio 3apsia B
3NIEKTPOCTaTHYECKOM ToJie. IloTeHInanbpHas 3Heprus, IOTEHIMA MO,
ITorennuan ToueuHoro 3apsana. CBA3b MeXKAY BEKTOPOM HANpPsKEHHOCTH U
noteHnuanoM. Buxps BekropHoro nomsa. Teopema Ctokca. HanpsixeHHOCTD 1
HOTEHIMAI I0JIS JUIOJIsL. DHEprys AUIOJIL BO BHEIIHEM 1oje. Cua 1 MOMEHT
CHJI, ACHCTBYIOIUX HA JUINOJb BO BHELIHEM Moine. /JIex/

1.2 Pemienue 3a1a4 Ha BBIYMCIIEHUS HAIIPSKEHHOCTH M OTEHLIMAIIA TIOJA, 3 6 JI1.1 JI1.2J12.1
CO3JIaHHOTO 3apsuKeHHBIMK Tesamu. /TIp/ JI2.2J13.1 JI3.2 JI3.3
91 32 33 24 25 56
97
1.3 Teopema Mpumioy. Jluseprenuus Bekropa. Teopema ["aycca 3 4 JI1.1 J11.2J12.1
muddepennnansHoi popme. [upkynsinus Bekropa. Potop Bekropa. Teopema JI2.2J13.1 JI3.2 JI3.3
Octporpaackoro-I'aycca u Croka. YciaoBue NoTeHIMAIbHOCTH BEKTOPHOTO 01 32 33 24 25 56
nonst. /Cp/ 37

Pazgen 2. DiexkTpuueckoe moJie B BelecTse

2.1 SIBneHue 3eKTPOCTaTHUECKONH HHAYKIUH. DIEKTPOEMKOCTh YEANHEHHOTO 3 6 JI1.1 J11.2J12.1
npoBogHUKa. KonneHcaTopbl. OHeprus 3aps»KEHHOI0 KOHAEHCATopa. JI2.2J13.1 J13.2 JI3.3
OO6bemMHas IIOTHOCTH 3Hepruu. Bunsl nusnexrpukos. [onspuszanms 010233 34 35 D6
JIIIeKTpUKOB. CBOOOIHEIE U CBS3aHHbIE 3apsAbl. BekTop anexTpuueckoi 97

uHnykuuu. Teopema [aycca npu HaaM4YUK AMAIIEKTPUKOB. Bhruucnenue noss B
IDJIEKTPUKAX. DHEPTHs JICKTPUIECKOTO MOJIS B TUIEKTpUKax. /JIex/
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2.2 Pemenne 3aga4y Ha BBIYMCICHUE HANPSHKEHHOCTH U IIOTEHIMANIA TIPH HAJIMYUU 3 4 JI1.1 J11.2J12.1
MIPOBOIHHUKOB B AJIEKTPOCTATUIECKOM ToJie. Pemenne 3aa4 Ha BEIYUCIICHNE JI2.2J13.1 JI3.2 JI3.3
HaNpsHKEHHOCTY U NMOTEHNUANIA IPU HAJIMYUY AUIIEKTPUKOB B 013233 34 35 26
anekTpocraruueckoM nosne. /TIp/ 37

2.3 Mopenu JU3NeKTPUKOB. DIEKTPOHHAs TEOPHS MOJIIPU3ALUH HETIOISAPHBIX U 3 4 JI1.1 J11.2J12.1
TIOJISIPHBIX TUDJIEKTPUKOB. 3aBUCUMOCTD AUAIEKTPUIECKONH BOCTIPUUMYHUBOCTH JI2.2J13.1 JI3.2 JI3.3
OT BHEIIHUX YCIOBUI I IOJIIPHBIX U HEMOJSIPHBIX TUINEKTPUKOB. /Cp/ 013233 34 35 26

37

Paznen 3. [locTosiHHBII dJ1eKTpUYeCKHii TOK

3.1 VYpaBuenue HenpepbiBHOCTH. 3akoH OMa u J[xoyisi-JIeHna. 3 4 JI1.1 J11.2J12.1
OnexTpoaBrxKylas cuna. Pacuer neneif nocrossHHOro Toka. Teopust J12.2J13.1 JI3.2 JI3.3
MIPOBOJTUMOCTH METAIJIOB. DIICKTPUIECKUI TOK B Bakyyme. /JIek/ 2132023543556

97
3.2 Perienue 3anau Ha npumeneHue 3akoHoB Oma u Jxoyns-Jlenna. Pacuer 3 6 JI1.1 J11.2J12.1
ANEKTPUYECKUX Lene, mpuMeHenue npasui Kupxroda. /TIp/ JI2.2J13.1 JI3.2 JI3.3
D132 33 54 35 26
97
3.3 DNeKTpOHHAs TEOPHS MPOBOAMMOCTH MeTaiuioB /Cp/ 3 4 JI1.1 J11.2J12.1

J12.2J13.1 JI3.2 JI3.3
01392 33 54 35 26

97
Pa3znes 4. MaruuTHoOe 1oJjie B BaKyyme
41 B3aumoneiictBue TokoB. IToneBas TpakTOBKa B3aUMOEHCTBHS TOKOB. 3aKOH 3 4 JI1.1 J11.2J12.1
Awmmepa. Cuna Jlopenna. 3akon buo-Casapa. Berancnenne BekTopa MarHUTHOM JI2.2J13.1 JI3.2 JI3.3
UHJYKIUH TOKOB IIPOU3BOJIHON KOHGUrypanuyu. MarHuTHoe nosne 30132 33 2435 26
JBIKYILEHCS 3apskeHHOM yacTulbl. Teopema ["aycca aiig BeKTopa MarHUTHOR 27
uHayKIud. Teopema o IUPKYJISIUY BEKTOPa MATHUTHON MHAYKIINY.
[IpumMeHeHne TeopeMbl 0 HUPKYIALUY U1 BBIYMCICHUS BEKTOpA MAarHUTHOM
MHIYKIUH. YpaBHEHHMs, ONUCHIBAIOIINE MATHUTHOE 110JI€ B BaKyyMe. PaboTa o
MepeMeIeHUIO TPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM Toue. /JIex/
4.2 Pemenue 3anaq Ha 3akoHbl bro-CaBapa, AMIiepa U HaX0XJICHUE BEKTOpa 3 6 JI1.1 J11.2J12.1
MarHUTHOW MHAYKIMH JJISl pa3InYHbIX KOHUrypanuii Tokos /TIp/ JI2.2J13.1 JI3.2 JI3.3
D132 33 34 35 26
37
4.3 JIBr>keHMe 3apsDKEHHBIX YacTHUIl B MAarHUTHOM 1oje. Dddext Xomra. Otnuuue 3 4 JI1.1 J11.2J12.1
TI0JIST BEKTOPAa MAarHUTHOW WHAYKIAU OT TOJISI BEKTOPA HAMPSIKEHHOCTH JI2.2J13.1 J13.2 J13.3
AJIEKTPOCTATHYECKOTO MOJISL. XapaKTep CUIIOBBIX JIMHUH ITHX MOJIEH. 2192 33 34 D5 D6
MarHuTHbI MOMEHT TOKa. MHAYKIHS, co3aBaeMast 3TuM Tokom. /Cp/ 27
Paznes 5. DiiekTpOMAarHuTHast HHAYKIMS
51 SBnenue anexkTpomMarauTHOM nHAyKIuy. [1pasuio Jlenna. CaMOMHIyKIHS. 3 4 JIT.1J11.2J12.1
WHaykTHBHOE sIBIEHUE B3aUMHON MHAYKIuH. TpaHcdopmaTopsl. DHeprus JI2.2J13.1 J13.2 JI3.3
MarauTHOTO 1mosst. O0beMHas TUIOTHOCTh dHeprun. CUITbl, NTeHCTBYIOMYE Ha D1 D2 53 54 D5 56
IIPOBOIHHUKU C TOKOM B MarHUTHOM TioJte. /JIex/ o7
5.2 Pemenwue 3amau Ha Beraucienue JJ1C 3MeKTpOMarHUTHOW WHAYKIUA, TIPU 3 6 JI1.1 J11.2J12.1
Pa3TMYHBIX H3MEHEHHUAX MarHUTHOTO noToka /I1p/ JI2.2J13.1 JI3.2 JI3.3
0132 33 24 35 26
97
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53 Buxpesoii xapakrep moJsl, c031aBa€MOr0 IIPH dJIEKTPOMAarHUTHON MHAYKIUH. 4 JI1.1 J11.2J12.1
Toku @yxo. Mcnonb3oBanue u 60prda ¢ HuMH. Tpanchopmarop, yCKOpHUTEIb JI2.2J13.1 JI3.2 JI3.3
3apsDKEHHBIX YacTHIL - 6eTaTpoH. /Cp/ 013233 34 35 26

37
Pazgen 6. MarautHoe noJie B BelecTBe

6.1 Mogens Bemectsa. [Iua u Ilapa-marnernku. MonekymnspHsle TOkH. Bextop 4 JI1.1 J11.2J12.1
HANPSHKEHHOCTH MarHUTHOTO TIOJISL M €T0 CBSI3b C BEKTOPOM MarHUTHON JI2.2J13.1 JI3.2 JI3.3
UHAYKIUY. TeopeMa o HUpKyJSIIUY BEKTOPa HAPSDKEHHOCTU. DHEPrust 013233 34 35 26
MarHuTHOTO TOJIs B BEIIECTBE. Y paBHEHUS, OIIMCHIBAIOLINE TI0JI€ B BELLIECTBE. 37
/J1ex/

6.2 Perienue 3a1au Ha HAXOXK/ICHHE BEKTOpAa MATHUTHOM MHIYKIIMU U BEKTOpa 4 JI1.1 J11.2J12.1
HaIpsHKEHHOCTY [IPU HAJIMYUK MarHeTukos /I1p/ J12.2J13.1 JI3.2 JI3.3

D132 33 34 35 26
97
6.3 DNeKTpOHHAs TEOPHs Ana- U TTapamarnetusma. deppomMarHeTusM. 4 JI1.1 J11.2J12.1
Caepx1poBoauMocTs. /Cp/ J12.2J13.1 JI3.2 JI3.3
D132 33 54 35 26
97
Pazgen 7. Tok cmemenns. Ypasuenne Makcpesia

7.1 Tok cmemenus. YpaBHeHre MakcBesla B UHTETPaJIbHOW U 4 JI1.1 J11.2J12.1
muddepennnansHoi popme. Pemenne ypaBHeHunid MakcBesia B BAKyyMe. JI2.2J13.1 JI3.2 JI3.3
DnekTpoMarHuTHas BosHa. /Jlex/ 3132253543536

37
7.2 Ypasuenue Maxkcsemna /Cp/ 2 JI1.1 J11.2J12.1
J12.2J13.1 JI3.2 JI3.3
30132 33 2435 26
37
Pa3nen 8. DaekTpoMaruuTHbie KoJiedaHus

8.1 Kgasucranunonapusie Toku. KonebarenbHblil KOHTYp. 3aTyXarol#e KoJieOaHus, 2 JIT.1 J11.2J12.1

BBIHY)XJICHHBIE KoJieOaHus. SIBneHue pesoHanca. /Jlex/ J12.2J13.1 JI3.2 JI3.3
D132 33 54 35 26
97

8.2 Pemenne 3aa4 Ha onpepeneHre 3aBUCUMOCTH TOKa ¥ HANIPSDKEHUH Ha 2 JIT.1 J11.2J12.1
y4JacTKax KOHTYpPa, Kak IPH CBOOOJHBIX TaK U IIPH BHIHY)KIECHHBIX KOJICOaHHUSX, JI2.2J13.1 J13.2 JI3.3
paccMoTpeHue siBieHue pesonanca /TIp/ 213253 243556

97

8.3 Kgasucranuonapusie Toku. JJuddepeHnnanbabie ypaBHEHHS JIs pacyeTa 3 JIL.1 J11.2J12.1
Lenei kBazucranoHapHbIX TokoB. Mneaanc nenu. JleficTByronyie 3HaYeHUs JI2.2J13.1 JI3.2 JI3.3
TOKOB U HanpshKeHUit. MoIHoCTh iepeMeHHoro Toka. /Cp/ 213253 2435526

37
Pa3nen 9. Unas konTakTHasi paboTa
9.1 WunuBuyanbHble KOHCYIBTALNH, TEKYIUH KOHTpois /TKP/ 11 JI1.1 J11.2J12.1
J12.2J13.1 JI3.2 JI3.3
D132 33 34 35 26
97

6. ®OH/1 OIEHOYHBIX CPEJICTB
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6.1. IlepeueHb BUTOB OLIEHOYHBIX CPEACTB

OT4eT 10 NPAKTUYECKUM 3aJJaHHSM.
KonTpoasHbIE BOIPOCHI.

6.2. TunoBbIe KOHTPOJbHBIC 3a1aHUA U HHBIC MaTePUAJIbI 1A Te]cymeifl aTreCcTaluu

Tunossie KOHTPOJIBHBIC 3aJIaHUSI U MHBIC MaTCPpHUaJIbl JJIsL TeKyIHeﬁ aTTeCTalliy IPEACTAaBJICHbI B HpHJ’IO)I(eHI/II/I 1.

6.3. TunoBbie KOHTPOJbHbIC¢ BOIPOCHI U 3aJaHUA AJIs l'lpOMe)RyTO'lHOﬁ aTrecTaluu

TunoBble KOHTPOJILHBIE BOIIPOCHI U 3a/1aHUA AJIs IPOMEKYTOUHON aTTecTalliy npeacTaBieHsl B [Ipunoxennu 2.

6.4. Kputepuu oneHnBaHus

Ha sK3aMeHe CTyIIeHTY Mpe/iaracTcsi OTBETUTh Ha JIBa TEOPETUUESCKUX BOMPOCA U PEIIUTH JIBE MPAKTHICCKHX 3a1a4n. [Ipu oTBeTe
CTYZIEHT IIOJTy9aeT OLEHKY:

«OTJIMYHO» — 32 Pa3BEPHYTHIIl OTBET C MPUMEPAMH U MOSCHEHUSMH Ha BCE TEOPETHIECKHE BOMPOCH! M OJHOCTHIO PEIICHBI U
pacIucaHbl O ASHCTBHSAM BCE 3aJa4H;

«XOPOIIO» — 33 Pa3BEPHYTHIN OTBET C MPUMEPAMH U MOSCHEHUSME Ha BCE TEOPETUUECKUE BOMIPOCHI M MOJHOCTHIO PEIlICHA U PaCIiCaHa
0 IeHCTBHSAM XOTs OBI OJTHA 3a/1a4a, JTMOO0 MOJHOE pelIeHe ABYX 3aa4 U HETOJIHBIH OTBET Ha TEOPETUIECKHE BOTIPOCHI,
«yJIOBJIETBOPUTEIHHO» - JAH YSTKUH JIOTUYHBII OTBET Ha TEOPETUUECKHE BOIPOCHI U JIFOObIE IOTHIHBIC TOSICHEHUSI 10 3a/1a4aM, JTH00
IIOJTHBIM OTBET Ha OJIMH TEOPETUUECKUH BOIIPOC U pelICHHE OAHOM 3a1aun (dacTuuHoe (He MeHee 50% pelieHus 3a1a4um) Ui IO0JHOE B
3aBUCUMOCTH OT CJIOKHOCTH 33/1a4H), 1100 noyTH nosiHoe (He Menee 80% pereHus A Kax10i 3ajauu) perienue ooenx 3aaay;
«HEYJOBJIETBOPUTEIHHOY - 32 BhINOIHEHNE MeHee 50% 3a1aHuii, 3a NCKIIFOUeHHEM Clly4ast oYTH ojaHoro (He meHee 80% pemenus
JUISL KQKJIOW 3a/1a4i) perieHus o0enx 3a1ad.

7. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHUWE JUCHUILIMHBI (MOAY JIS)

7.1. Pexomenayemas JiuTepaTypa

7.1.1. OcHoBHasi TATEPaTypa

ABTOPBI, COCTaBUTENIN 3armaBue M3narensctBo, ron| Pecypc
JI1.1 |CuByxun [. B. OO0umii Kypc GU3UKH: yaeOHOe mocodue i By30B: B 5 Tomax ToM 3:[Mocksa : 9BC
INEKTPUIECTBO W3natenbckast
(https://znanium.com/catalog/document?id=303207) ¢dupma "duznko-
MaTeMaTHIeCKast

mutepatypa" (OU
3MATIJINT), 2015

JI1.2 [CaBenses U. B. Kypc ¢usuxu. B 3 1. Tom 2. Dnexrpuuectso. Konebanus u Bonusl.  |Cankr- [letepOypr | OBC
Bonnosas onrtrka : Jlann, 2022
(https://e.lanbook.com/book/184164)

7.1.2. JlonoaHuTeIbHAS TUTEPATYPa

ABTOpBI, COCTaBUTEIN 3arnaBue WzparensctBo, ron| Pecypc

JI2.1 |Matgees A. H. DNEeKTPUYECTBO U MarHETU3M: yueOHOe TocoOue sl By30B Mocksa : Beicmas
mkoJa, 1983

JI2.2 |Kanamnuukos C. I OnexTpuuecTBO: yueOHoe nocodue Mockaa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) ®usmariut, 2004
7.1.3. MeTroauueckne pa3paboTKu
ABTOpBI, COCTaBUTENN 3arsnaBue WznarensctBo, ron| Pecypc
JI3.1 |Hupanumsunu . A., [OnexkrpudyecTBO U MarHeTHU3M Cankr- [Terepbypr | OBC
Ilanaruna E. B., (https://e.lanbook.com/book/209804) : Jlanb, 2022
Kansesa H. A., [Tonkoa
E. A
JI3.2 |Akcenosa E. H. O0mas ¢pusnka. DIEKTPUIECTBO U MarHETH3M (TJIaBhI Kypca) Cankr- [Terepbypr | OBC
(https://e.lanbook.com/book/212690) : Jlanb, 2022
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ABTOpBI, COCTABUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI3.3 |Buprokosa O. B., @Du3zuka. DIEKTPUYECTBO U MarHETU3M. 3a/Ja4l C PELICHUAMH Cankr- [lerepbypr | 9BC
Epmakos b. B., (https://e.lanbook.com/book/213077) : Jlaus, 2022
Kopenxkas U. B.

7.2. Ilepeuens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTd "UHTepHeT"

91 |9BC «YuuBepcurerckas oubnuorexa onnaita» http://biblioclub.ru/

32 |9BC usparennctBa «Jlamb» https://e.lanbook.com/

33 |9BC uznarenscrBa «Mudpa-M»  http://znanium.com/

24 |9BC «tOpaiir» https://biblio-online.ru/

D5 |Hayunas snekrporHas 6ubmnoreka Poccuiickoii Akagemun Hayk http://www.elibrary.ru

D6 |Hayumsle u HayaHO-TIONyJIspHBIE Jekmun http://elementy.ru

37 |YuebHo-meroandeckuii caift «IIpenogasarensm u cryaeHram» http://teachmen.csu.ru

7.3 Ilepeyenb nHGPOPMAITNOHHBIX TEXHOJIOTHA

7.3.1 IIporpammHoOe oGecneyeHue

Adobe Reader
WinDjView
LibreOffice

Adobe Connect Acrobat
LMS Moodle

MS Office365

7.3.2 IlpodeccronabHbIe 0a3bl JAHHBIX U HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIN KaTanor HayyHoi oubinorexku YenlY [DnexTponHsIi pecypc] : 6a3a nanHbix / Yenso. roc. yH-T. — YensOuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHausl
American Physical Society : caiit. — URL: http://journals.aps.org/about — £I3. anri1. — Pesxum qoCTyIa: TONBKO M3 CETH YHHBEPCHTETA. —
TeKcT : 2IEeKTPOHHBIN.

3. Web of Science : mynpTuaucuumnHapHas pedepatiBHas 6a3a naHHbIX / KommaHus Thomson Reuters. — Pexxum goctymna: asst
3apeructpup. nonub3onareneit YenlV. — TeKcCT : 37IeKTpOHHBIM.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum poctymna: st
3apeructpup. nonub3onareneit YenlV. — TeKcCT : 371eKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — 53. anri. — PesxxuM ocTyIma: Uist 3apeTuCTpup. mojb3oBareneit Yenl'y. —
TekcT : 2eKTPOHHBIN.

6. KOHCIIeKTHI JIKIHH ¢ IEMOHCTPAlUsIMH M BUPTYaJIbHBIMH JIAOOPAaTOPHBIMH SKCIIEpHMEHTaMHU Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIST)

I[J'Iﬂ peanusauu JUCHHUITIINHBI UCITOJIB3YIOTCS y‘{e6HblC AyJUTOPUH IJIs1 IPOBEACHUA 3aHATUH JICKHUOHHOT'O TUIIA, TPAKTUYCCKUX
3aHATHH, TPYIIOBEIX U HHIWBHIYaJIbHBIX KOHCYIIBTAINH, TEKYIIETro KOHTPOJISA U IPOMEXKYTOTHOH aTTECTAIUH, a TAKXKE TOMEIICHHUS
JUIsL CAaMOCTOSATENILHON paboTHI.

VueOHbIe ayIUTOPUH YKOMIUIEKTOBAHBI CIICIHAIN3UPOBAHHON MEOCIIBI0 U TEXHHYECKUMU CPEACTBAMH O0YUCHUS - MYJIbTUMETUIHBIM
00opynoBaHHEeM (9KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jln1st mpoBeicHUS 3aHATH JICKIIMOHHOTO TUIA NPEIaratoTcs Habopbl JEMOHCTPALMOHHOTO 000PYIOBAHHUS U y4eOHO- HATJISIHBIX
rocoOuii (MynbTUMEIUIHbBIE TPE3EHTALUN).

Hcnonb3yercs 31eKTpOHHbI YnTaNIbHBIHN 321 HayuHOoU Oubnunotreku Yenl'Y (aynutopus 206) U1 caMOCTOATENILHON pabOThI CTYICHTA,
OCHAIIIEHHBIH NePCOHANTBHBIMU KOMITBIOTEPAMH, MYJIBTUMEMIHON anmaparypoid. B aynuropuu obecriedeH OCTYH K pa3InuHON
CIPaBOYHOH JUTEPaType, SHIUKIONEANIM, OnbInorpaguuecKUM 1 MOTHOTEKCTOBBIM 0a3aM AaHHBIX, HH(GOPMAIMOHHBIM pecypcam
«HTepHET.

9. METOAUYECKHUE YKA3AHUA 1)1 OBYYAIOHIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIA)

OcBoeHne coiepkaHus yaeOHOM AUCIMIUIMHBI « DJIEKTPUYECTBO U MAarHETU3M OCYIIECTBIIACTCS Ha JICKIUSX, IPAKTHUECKUX 3aHATHIX
U B MPOLECCE CAMOCTOSATENLHON Y4eOHOM NesTeIbHOCTH CTYICHTOB.
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Jlex1MOHHBIE 3aHATHS 00€CIEUUBAIOT TEOPETUUECKOE U3YyUEeHHNE TUCHUIIUHBL. OCHOBHBIMU METOJJaMU O0y4EHHS SBIISIOTCS
nH()OPMALIOHHO-00BCHUTEIBHBIN U TpoOIeMHbIA. Ha nekuusax u3naraeTcs OCHOBHOE COIEPKAHHE TeM ITPOTrPaMMBIL, IIPOBOANUTCS
aHaJIN3 OCHOBHBIX NOHATUI U paccMaTpUBAIOTCA IPUMEPBL.

JIeKIMOHHBI MaTepHal SBISETCS BYKHBIM, HO HE €IMHCTBEHHBIM JUIsl YCBOCHUS yueOHOM auciuIuimHbL. Ero obs3arensHoO
HEO0OXO0IUMO JOIOJIHUTh MATEPUAIOM OCHOBHOM M JONOIHUTEILHON JINTEPATYPHI 110 TEME.

ITpaxTUdeckue 3aHATH CILyXKaT JUI 3aKPEIUICHUs TEOPETUUECKUX OCHOB, U3JIaracMbIX B JIeKIMAX. Ha npakTuueckux 3aHATHIX
o0yJaeMble OBJIaAeBalOT OCHOBHBIMU METOJaMHU M IIPHEMaMH pemeHus 3aaad. [1o TeMaM NpakTHIeCKUX 3aHATHH Takxke
IIpeyCMOTPEHBI 3a/1a4u 001ee BEICOKOTO YPOBHS CI0XKHOCTH. KpoMe TOro, CTyAEHTHI IO0JIy4atoT JONOIHUTENbHbIE CIIUCKY 3a/1ad Ul
pelIeHus], pelIeHHe 3a/1a4 U3 9TOT0 CIHMCKAa MOXKET OBITh YUTEHO IIPU BBICTABICHUH UTOTOBON OIICHKH IO AUCHUILIHHE.

BaXHBIM MOMEHTOM IIPU U3YUSHUU TH000N TUCHUIIINHBI ABISIETCS OpraHu3alusl CaMOCTOATeNbHOM paboTsl. [Ipu ocBoeHUN
Marepuasa He CleyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMHHAHMIO IPUBEICHHBIX ONpeaeneHIl, GOpMYIHPOBOK U MOJ0KEHHUH,
ecau TpeGoBaHus k BaM psiMo He yka3blBaloT Ha 3T0. BrionHe 3¢h(eKTUBHOM MOXKET 0Ka3aThCsl ONBITKA IIOHATH CYTh SBJICHUS,
BBIPa0OTATh CBOE OTHOLIECHHUE K HEMY, OIMPAsiCh Ha MAaTePHAJI, COAEPIKAILUICS B PEKOMEHAOBaHHOH HuTeparype. Taoke
PEKOMEH1yeTCsl PABHOMEPHO PACIPEEIATh Harpy3Ky CaMOCTOSITEILHOTO 00YUeHHUs B TEUCHUE CEMECTPA.

B cryvae mpuMeHeHuUs pu 00yYSHNUH UCIUATUTMHEL DJIEKTPOHHOTO O0YUYEeHUs, IUCTAaHIMOHHEIX 00pa30BaTeNbHBIX TEXHOIOT U
oOuieHne 00yJaromuXxcs 1 MperoaBaTeis OCYIECTBISECTCS B PEXKUME PeaIbHOro BpeMeHH (OHIaiiH-JIeKIuH (BeOUHApHI), YaThl,
BH/I€0-KOH(EPEHIINH 1 JIP.) WK OTIO0KEHHOT0 BpEMEHH (CHCTEMa AUCTaHInoOHHOTo 00yuenust Moodle, MS Office365, dopymsr,
JIEKTPOHHAS 110YTa U Jp.).

[pu 0Oy4eHnr MHBAIMIOB U JIHI] C OTPAHUYSHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI JJIEKTPOHHOE 00YyUeHHUE, TUCTAaHIMOHHEIE
00pa3oBaTeIbHbIC TEXHOJIOTHU NIPEYCMaTPUBAIOT BO3MOXKHOCTh IIpHeMa-Tiepeaady HHOpPMaIUU B JOCTYIHBIX JUI HUX GopMax.
Peanu3zanust JUCIUILTUHBI ¢ IPUMEHEHUEM DIICKTPOHHOTO 00yYEeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONIOTHH (1anee — D0,
JOT) ocymecTBisiercst Ha ocHOBaHUU «I10JI0XKEHHS 0 pealu3alii OCHOBHBIX U JIONOJTHUTENBHBIX 00pa30BaTeNIbHBIX IPOrPaMM C
MIPUMEHEHUEM 3JIEKTPOHHOTO 00y9IeHHS 1 JUCTAaHIIMOHHBIX 00Pa30BaTELHBIX TEXHOJIOTHH B (helepalbHOM T'OCyJapCTBEHHOM
010/PKETHOM 00pa30BaTEeILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «UenssOMHCKUM rocyJapcTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 MOPSIIKE 3aUeTa 00YJarOIIMMHUCS 10 OCHOBHBIM MPO(eCCHOHAIBHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIIETO 00pa30BaHUs B
OI'BOY BO «Yenl V» pe3yabTaToB OCBOCHHS B OpraHU3aLMX, OCYIIECTBIAIOIINX 00Pa30BaTe/IbHYIO JeATeIbHOCTD, YIEOHBIX
MIPEAMETOB, KYPCOB, TUCIUILINH (MOAYyJel), IPaKTHK, TOTIOTHATENBHBIX 00pa30BaTeIbHBIX IPOTPaMM» MOCPEACTBOM dIIEKTPOHHON
nHdopmaroHHo-00pa3zoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanu3zanuu o0pa3oBaresibHON AeaTenbHOCTH ¢ puMeHeHneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXO/IAIINE B IEPEYCHb
IIEKTPOHHOM MH(MOPMAIIMOHHO- 00Pa30BaTEILHON CPEIbL.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 310POBbA

OcBoeHUE MUCLUIIMHBI HHBAJIMIAMH U JIUIIAMHU C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3[J0POBbsI OCYILECTBIISETCS C UCIOIb30BAHUEM
CHEeUHNAJIbHBIX TEXHHYECKMX CPEACTB M AaCCHCTHBHBIX HMH(MOPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBIseMBIX PecypcHBIM
y4e0HO-METOIMUECKUM LIEHTPOM 110 OOYUEHHUIO MHBAIUIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXHOCTSAMHU 340poBbsa Yenl'V mo 3ampocy
00yJaroIerocs.

1. Mo6ubHbIE CrIelMaNbHbIe TEXHUUECKUE CPEICTBA YISl JIUL] C HAapyIIEHUSAMH 3pEHUS: TOPTATUBHBIM KOMIIBIOTEP C BBOJIOM/BBIBOJIOM
mpudTom Bpaiiis ¢ curresatopom peun «EIBraile-W14J G2»; HoyrOyKku ¢ porpaMMHoii akpantoro goctyna NVDA; smekTpoHHbIe
YBEIMYUTENH AJIs yAAJIEHHOTO IPOCMOTpa; BUICOYBEINUUTENN TOPTATUBHEIE; TU(IIOIIIEEp; HU(POBBIE AUKTO(DOHBI.

2. MoOuipHBIE CrelHaibHble TEXHUIECKHE CPEICTBa JUIA JIMI C HAPYIICHUSAMHU CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IOJS CO
BCTPOCHHOH coBMecTUMOCThI0 ¢ FM-yctpoiictBamu; panuoknaccel «CoHeT-PCM» ¢ mepegaTuMkoM, 3aylIHBIM HHAYKTOPOM H
WHIYKIUOHHOW TeTiel; cucreMa MH(OpMaMoHHas sl cradociblmamux nepeHocHas «Mctok» A2 co BCTPOSHHBIM ILIEEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpyeMbIe CIIyXOBbIE alNapaThl MHIUBUAYaIbHOTO I10Jb30BaHHUS.

3. AccuctuBHble HWH()OPMAIMOHHBIC TEXHOJOTHH: MPOTPAMMHOE OOecreueHne SKpaHHOro mpoctyna ¢ cuHTe3oM peun NVDA,;
IIPOrpaMMBbl SKPaHHOTO YBEIMUYEHUs; IPOrpaMMbl PEYEBOI0 CHHTE3a JUIsl KOMIBIOTEPOB U HOYTOYKOB; POTpaMMBbl PEUYEBOI0 CHHTE3a
JUIs1 MOOMJIBHBIX YCTPOMCTB; SKpaHHas KJIaBUATypa; SKpaHHas JIyIa.

IIpu HEeoOXomMMOCTH Ul OOYYAIOIIMXCS C HapyIICHHSMH 3peHHS Ha pabounmxX MecTax ISl MPOBENCHUS NPAKTUYECKHX HIIH
a0OpaTOPHBIX 3aHATHH yCTaHABIMBAeTCs CIELHANbHOE NMpOorpaMMHOe obecneueHue (mporpamma pedeBoil Hasuramuu NVDA,
pedeBbie CHHTE3aTOPHI, SKPAHHBIC JYTIbI).

B ydebHble ayanTopum obecreunBaeTcs OECHPENATCTBEHHBIM NOCTYyNm A OOyJaloIuMXCs WMHBAIMOOB M OOyYaloOmUXCs ¢
OrpaHUYEHHbIMU BO3MOXKHOCTSMH 3J0pOBbs. B Kaxaoll ayquropuu, rae oOydaroTCsi MHBAIMIbBI M JIMIA C OTrPaHUYEHHBIMU
BO3MOKHOCTSIMH 30POBBSI, IPEAYyCMaTPUBACTCSI COOTBETCTBYIOIIEE KOIUYECTBO MECT Ul OOYUaIOLIUXCS ¢ y4eTOM HapyIIeHUH HX
30POBbS.

J7st oCBOCHUS AUCUUIIMHBL HHBAJIUAAM U JIUIIAM C OTPAHNYESHHBIMH BO3MOKHOCTSIMH 3/10POBBSI IPEJOCTABIAETCS JOCTYI K IEYATHBIM
WCTOYHHKAM, IMEIOLIMMCSI B HAy9IHOH OnOnmroTeke Yenl'V, ¢ MOMOIIBIO CIIEHANbHBIX TEXHHYECKUX CPEACTB; JOCTYM K JIEKTPOHHBIM
HUCTOYHMKAM, TMPEACTaBICHHHIM B (GOpMEe DICKTPOHHOTO JAOKYMEHTa B (QoHae HayyHod Oubmmoreku UYenl'V wmm
JNIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAaX, C MOMOIIBIO CIIEIHANBHBIX TEXHUYECKMX W TPOrPaMMHBIX CpeicTB (pabodee MecTo Ui
HE3psiYero MoJb30BaTeNlsi ¢ MPOTPaMMHBIM OOecriedyeHHeM SKpaHHOro jaoctyma c¢ cuHte3oM peud NVDA, pabouee mecro ¢
KOMIIBIOTEPHBIM POJUIEPOM U KiiaBuaTypoil Clevy ¢ 60JbIIMMU KHONIKAMHE | C pa3/IelSIFOIIeH KIIABUIIH HAKIIAIKON ).

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYPEKICHHUE BBICIIET0 00pa30BaHUsL

«YensOunckuit rocynapcrBeHHsliil yausepeuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpamma TUCHUIUIMHBI "DIEKTPUYECTBO U MarHeTU3M" 10 HAIIPABJICHHIO MOATOTOBKH (CTIELHAIHHOCTH)
03.03.03 "Pagnodusuka" HanpasieHHOCTH (TTpodwio) TeneKoMMyHHKAITMOHHBIE CHCTEMBI H HHPOPMaLlMOHHBIE ctp. 10
texsHosoruu ®I'bOY BO «Henl'V»

V4ueOHO-MEeTOIMUECKHE MAaTepHAIbl Ul 00YYAIOIIUXCS U3 YHCJA WHBAIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBS
MIPEIOCTABIIIOTCS B OpMax, aIalTHPOBAHHBIX K OTPAHUYCHHUSM UX 310POBbS U BOCTIPUATHS HHGOPMALINH:

JUst U1 ¢ HApYIICHUSIMA 3PCHUST:

- B TICYaTHOH (hopMe YBEITHUEHHBIM HIPUPTOM,

- B (popMe DIIEKTPOHHOTO TIOKYMEHTA,

- B popme ayauodaiina,

- B ieyaTHO# hopme mpudTom Bpaitns.

JUoist U1 ¢ HapYIICHUSIMHU CITyXa:

- B IIeyaTHO# (opme,

- B (popMe DIIEKTPOHHOTO IOKYMEHTA.

J7st nun ¢ HapyLIIeHUsIMU OTIOPHO-/IBUTaTeNILHOTO amapara:

- B IIe4aTHOH (opme,

- B )opMe IIEKTPOHHOTO TOKYMEHTa,

- B hopme ayauodaiina.

JlaHHBIN TTIepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTE€HTA 00yJalOMuXCsl.

JI7ist ’HBAJIMIOB U JIUII C OTPAaHUYICHHBIMH BO3MOYKHOCTSIMH 3/I0POBbSI OCBOCHHE JUCIUIUIAHBI MOXKET OBITh YaCTHIHO HITH MOJHOCTHIO
OCYIIECTBIICHO C UCIIOIH30BAHUEM IMCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.

Ipu npoBeieHUH POLIETYPhI OLCHUBAHUS PE3YJILTATOB OO YUCSHHUs MHBAIH/IOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbS IO
IHCIHIUINHE O0ECIeYHBAETCsl BBIOJHEHHE CIEAYIOIIUX JOMOJHUTENbHBIX TpeOOBAaHWH B 3aBUCHMOCTH OT HHOWBHUIYalbHBIX
0COOEHHOCTEH, 00yUaroIuXcs:

a) gocTymHas popMa MpeIoCTaBICHIS HHCTPYKIUH MO TIOPSIIKY MPOBEAEHHS POLEYPHI OLleHnBaHus (YCTHO, B TUCEMEHHOI (opme,
B IIUChbMEHHOM (opMe tipudToM Bpaiiiisi, yCTHO ¢ HCIONB30BaHHEM YCIYT CYPAONEPEBOIUNKA);

0) mocrymHas ¢Gopma MpPEIOCTAaBICHUS 3aJaHUi OIICHOYHBIX CpelcTB (B Me4aTHOW ¢opme, B medyaTHOW (opMe YBETHMYCHHBIM
npudTom, B meyatHoit popme mpudrom Bpaiiss, B popMe dIEKTPOHHOTO TOKYMEHTA, 3a/IaHHs 3a4MTHIBAIOTCST ACCUCTEHTOM, 33 aHHsI
MIPETOCTABIISIIOTCSI C HCTIOJIb30BaHUEM CYPIONIEPEBOIA);

B) JocTymHas (opMa MpeIoCTaBlIeHHs OTBETOB Ha 3amaHus (MUCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEpPE, MUCHMEHHO
uipudToM Bpaiins, ¢ ucmoib30BaHUEM YCIYT aCCHCTEHTa, YCTHO).

IIpu npoBeieHUH MPOLIEAYPHI OLICHUBAHUS PE3YIbTATOB 00YUEHHST WHBAIH/OB U JIUI] C OTPAHHYCHHBIMH BO3MOXKHOCTSMH 370POBbS
IpeycMaTprUBaeTCs UCIIOIb30BaHNE TEXHUUECKHUX CPENICTB, HEOOXOAUMBIX UM B CBSI3M C MX HHIMBUAYAJIbHBIMH OCOOCHHOCTSIMH. DTH
CpecTBa MOTYT OBITh IpeocTaBieHbl Yenl'Y niln MOTYT HCIIOJIb30BaThCs COOCTBEHHbIE TEXHHYECKUE cpeacTBa. [Ipu HE0OX0AMMOCTH
WHBAJIHAaM U JIUIaM C OTPAaHWIEHHBIMH BO3MOXXHOCTSIMHU 3JJ0POBbS ITPEAOCTABIISETCS JOTIOTHUTEIBHOE BPEMS JJISI IIOITOTOBKH OTBETA
Ha 3alaHus, npoueaypa O€HuBaHuA pE3yJIbTaTOB OGy‘{CHI/Iﬂ 0 JUCHUIIIIMHE MOXKET IMPOBOAUTHCSA B HECKOJIBKO OTAIlOB.

[IpoBeneHne mpoueaypsl OLCHHUBAHUS PE3yAbTATOB OOYUSHHS WHBAIMAOB M JIUI C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3IOPOBBS
AOIIYCKACTCs C UCIOJIb30BAHUEM NJUCTAHIIMOHHBIX 06pasoBaTeanb1x TEXHOJIOTUH.

© ®I'BOY BO «Henl'V»




IIpunoxenne 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

basa BoIpocoB iist OLleHKH 0a30BOT0 YPOBHS

Ne

W ®opmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

Hanpsx€HHOCTH MOJISI CUCTEMBI TOUYEUHBIX 3apsiI0B

1 Toueunsie 3apsabl
BEpUIMHAX KBaJipaTa.
Kak onu B3aumMoaencTByror?

PAacCIIOJIOXUIIN B

1. cTArMBAKOTCA K HEHTPY

2. pacxoasrcs OT LIEHTpa

3. ocTalTCs B pAaBHOBECHH

4. OTBETUTHh HEBO3MOKHO T.K. HE XBaTaeT
JTAHHBIX

ITo 3akony Kynona B Buzme F=k

2 AQ,
r2

MOJXHO pacCuUuTaTb B3aI/IMOI[eI7[CTBI/IC .

1. npoOHBIX 3apsiI0B

2. TOYEYHBIX 3aPS/I0B JI00H BeJNYNHbI

3. Pa3HeceHHbIX 3apsKeHHbIX Tel
chepuueckoit ¢GopMbl NPH PaBHOMEPHOM
pacnpeieleHHH 3apsiioB M0 00beMy HJIM
MOBEPXHOCTH

4. 3apspkeHHBIX Ten cdepuueckoir Gopmer ¢
MOOBIM pacrpeiefiecHueM 3apsaaa 1Mo o0bemy
WJTU TIOBEPXHOCTH

5. BCE OTBETHI BEPHBI

3 Kakue 3apsokeHHbIE Tena  MOXKHO
paccMaTpuBaTh Kak TOYEUHBIE 3apsibl?

1. pa3mepbl KOTOPBIX HE MPEBBILIAIOT 1 MM

2. mo0Oble 3apsDKCHHBIE MaJCHbKUE Tl

3.  pa3Mmepbl  KOTOpPBIX  CpPaBHUMBI  C
paccTOsTHUEM MEXy HUMHU

4. 3apspKEeHHBIE Teja mapooopa3Hoii (opMBbI

5. npaBWJIbHBI 0TBET HE MPUBeIeH

4 | Ilpn ANEKTPU3AINN TpEHHEM
CTEKJISIHHAsI Majlouka npuolpena 3apsij
Q (e — Moaynb 3apsaa BIIEKTPOHA).
CrnenoBarenbHO:

1. majgouka npuobpena Q/e MPOTOHOB

2. manoyka notepsuia Q/e mpoToHOB

3. manouka npuobpena Q/e 37eKTPOHOB
4. najouka norepsiia Q/e 3JileKTpOHOB
5. IpaBUJIBHBIN OTBET HE IPUBEIAEH

5 | Kakas ¢Qusnyeckas BelnMYMHA HMMEET
UMeeT eMHUIy u3mepenus B/m?

1. TUIOTHOCTB PHEPTUHU IJIEKTPOCTATHUECKOTO
TOJIS

2. MOTeHIHAa

3. HaNPSAKEHHOCTH

4. oneKTpuYecKast MOCTOSTHHAS

6 HNmeercs YeThIpe 3apsKEHHBIS
yactunpl. Yactunel 1 u 2 o0iagaroT
MMOJIOKHUTEILHBIMU AIIEKTPUIECKUMU

3apsiaMu, YaCTHUIIbI 3 U 4 —
OTpULIATENbHBIMU 3apsaamu. Kakue u3
STHUX YaCTHI[ OTTAJIKUBAIOTCA?

1. Tompko 1 m 2

2. TonpKk0 3 u 4

3.1 un 2 mexny codoid, 3 u 4 mexkay codon
4.1 cyactunamu 3 u 4, 2 ¢ yacturiamu 3 u 4
5. BC€ ANEKTPUUECKH 3aPSKEHHbBIE YACTULIBI

IToTeHuman Mo CUCTEMBI TOUEYHBIX 3apsA 0B

1 Ykaxure HOMEpa BEPHBIX
YTBEPKACHUN MOTEHLIUAJIBbHOCTH
JIEKTPUUYECKOTO TOJI.

1. ecnu paboTa FNEKTPOCTATUYECKUX CHII IO
MEPEMEILIEHUI0 TOYEYHOro 3apsja BJOJIb
3aMKHYTOTO KOHTypa paBHa HYJIO, TO IOJIe
MIOTEHIIUAIILHO

2. 3JIEKTPUYECKOE I0JI€ MOTEHIHAIbHO, €CIIU
LUPKYJSALUS BEKTOpA HANPSHKEHHOCTH IOJIA
10 TPOU3BOJHLHOMY 3aMKHYTOMY KOHTYpPY




paBHa HYJIIO
3. DJIEKTPUYECKOE TOJIe MOTEHLUHUAIBHO, €CIU
CWJIBI, JICWCTBYIOIIME Ha TOYEUHBIM 3apsia B
QJICKTPOCTAaTUUCCKOM I10JI€ SBJIAKOTCS
KOHCEPBaTUBHBIMU

4. 37EeKTpUYECKOE I0JI€ MOTEHIUAIBHO, €CIIU
HaMpPsHDKEHHOCTh 3JIEKTPUYECKOIo IMOJIsl paBHA
TpaJUCHTY NNOTCHI A4, B3ITOMY C O6paTHBIM
3HAKOM

5. 2JEKTpPUUYECKOE I10JIE MOTEHLIMAIBHO, €CIU
pabota, coBepiiaeMasi JIEKTPUUECKUM I0JEM
MpU TMEPEMEIECHUN 3apsja, HE 3aBUCUT OT
(GbopMbI TyTH, MO KOTOPOMY IEpeMelaeTcs
3apsin

6. Bce npuBeIéHHbIE YTBEP:KIEHHUS BEPHbI
7. BCE NIPUBEIEHHBIC YTBEPKICHUS HE BEPHBI

Jluaun HANpsHKEHHOCTH | 1. OPTOrOHAJIBHO K  AKBHUIIOTEHIIUAIBLHOMN
3JIEKTPOCTATUUECKOTO MOJIsl | TIOBEPXHOCTH B CTOPOHY  BO3pACTaHUS
HaIlpaBJICHBI ... MOTEHIIMAIa
2. Tak, 4TO BCEr/Ja COBIIAJAIOT C BEKTOpPaMH
HaIPsHKEHHOCTH 3. BIIOJIb
OKBHUITOTCHIINAJIBHBIX HOBCpXHOCTGfI
4. OpPTOrOHAJIBHO K 3KBHIOTEHUHMAJILHON
NMOBEPXHOCTH B CTOPOHY yobLIH
MOTEHIHAJIa
5. 110 KacaTelIbHOM K SKBUIIOTCHIIMAIBHOM
MTOBEPXHOCTH
Uro MIPEACTABIISIET coboit | 1.  mOBEpXHOCTb,  paBHOyHaJEHHas  OT

SKBHUIIOTCHIIMAJIbHAsA HOBCpXHOCTL?

HCTOYHUKA MOJIS
2. reoMeTpuYecKOe MeCTO TOYEK C PABHBIM
NOTEeHINAIOM

3. MOBEPXHOCTH CYIIECTBOBAHUS MMOTEHIIAATIA

4, reoOMCETpUICCKOC MCCTO TOYCK,
CUMMCTPUYHBIX  OTHOCHUTCIBHO  HCTOYHHKA
T10JI4A

5. TEOMETPUYECKOE MECTO TOYEK C HYJIEBBIM
MOTEHIIMAIIOM

@dusnyeckass BeIUMYMHA, HMEIOLIAs B
cucreme CH pasmeprocTh M/C?,
Ha3bIBAETCH. ..

1. mpoliIeHHBIM ITyTEM
2. mepeMelneHueM

3. CKOPOCTBIO

4. yrioBoi CKOPOCTbIO
5. yckopenuem

DIEeKTPUYECKOE 1O

JIC 3aPSAKCHHBIX TCJI

Ha gnuHHOM TOHKOM IpsIMOM MIPOBOJIE
PaBHOMEPHO pacrpeneneH
sNeKTpudeckut  3apsa Q, MHA
npoBona L. KakoBa HanpsskeHHOCTb
MOJISl HA PACCTOSHUU T

OT MPOBOJIA BAAIIU OT €r0 KOHIIOB?

1. Q/(4meor?)
2. Q/(2meor?)
3. Q/(4meorL)
4. Q/(2meorlL)

5. IpaBUJIBHBIN OTBET HE NMPUBEJICH

Ompenenure pa3HOCTh TMOTEHIUATIOB
MEXITY TUTACTUHAMU MJI0CKOTO

1.400 B
2.02B
3.32B

KOHJICHCATOPA,  PACCTOSIHHE  MEXKIY




KoTOopbiIMU 4 cM, a Hanpshk€HHoOCTh | 4. 5 B
ANEKTpUYECKOro Mot Mexay Humu | 5.200 B

pasHa 80 B.

JIuaun HaIPSKEHHOCTHU | MOJIOKUTETbHBIX
AIEKTPOCTATUYECKOTO H0JIS | OTPMUATEJbHBIX
HAa4YMHAIOTCSL  Ha 3apsgax U

3aKaHYMBAIOTCS Ha 3apagax (Wi
YXOJAT B OECKOHEUHOCTb ).

JImann HaIpsAKCHHOCTU HUKOT'/IA ...

HE NMEPECCKANTCH

Kakas ¢usnueckas BelMYMHA HUMEET
eAuHUIly u3MepeHus: B/m?

1. MJIOTHOCTH SHEPIUM SJIEKTPOCTATUUECKOTO
oJIs

2. MOTeHLHAa

3. HANPSKEHHOCTH

4. sneKTpruYecKast OCTOSTHHAS

DJIEKTPOEMKOCTh. JHEPT

W DJICKTPHUYCCKOI'O ITOJIA.

@usnueckas BEIMYHMHA, PA3MEPHOCTH | 1. 3JIEKTPOEMKOCTBIO

KOTOPOM MOXKHO MPEICTAaBUTh Kak | 2. HAIPSHKEHHOCTBIO OIS

Kn/B, sBrsiercs ... 3. DJIEKTPUYECKON MTOCTOSHHOM
4. IUANEKTPUYECKON TPOHULIAEMOCTHIO
5. paboToil mepemenieHus 3apsiia B
JJIEKTPUUYECKOM T0JIE

3apsina Ha KaXX 101 oOknaznke | 1. He H3MEHUTCS

KOHJICHCATOpa YBEJIMYWIH B 4 pa3a.
Kak usmenunrcs ero éMKOCTh?

2. yBenmuuuTCs B 2 pasa
3. ymeHbLIUTCS B 4 pas3a
4. yBennuutcs B 4 pasa
5. yBenuuutcs B 4 paza

Mexay oOKJIaIKaMu IUIOCKOTO
KOHJIEHCAaTOpa OBLT  BO3MyX. 3aTeM
MCXKAY HHUMH IIOMCCTUIIM HEKOTOPOC

1. HEe u3MeHuTCs
2. yBeIMYUTCA B 2 € pa3
3. yMEHbIIUTCA B 2 € pa3

BEILECTBO c TUAJIEKTPUYECKON | 4. yBeTUUUTCS B 2 € pa3
MIPOHUIIAEMOCTHIO €, 5. yBeimuuTces B € pa3s
Kax U3MEHUTCS EMKOCTh
KOHJIeHcaTopa?
Eguaunnia  pasmeproctu  dusuueckoit | 1. Kynon
BEJIMYMHBI, KOTOPYIO MOXHO | 2. AMriep
MPEACTAaBUTh Kak JIx/B2, naswiBaercs | 3. HploToH
4. ®apan
5. Om

Kongencarop 3apsaaunyu M OTKIIOUMIH
OT UCTOYHUKA IOCTOSTHHOTO TOKA.

Kax U3MEHUTCS SHEprus
NNEKTPUYECKOTO 0JIs BHYTpHU
KOHJIEHCATOpa, €CJIM YBEIUYUTh B 2
pasa paccTOsSHHE MeXJy OOKJIaIKaMH
KOHJeHcaTopa?

1. He u3MeHuTCs

2. yBeqm4umTCs B 2 pasa
3. yBenuuuTcs B 4 paza
4. ymensinres B 2 pasa
5. ymeHbuTCS B 4 pasza

[Tpu YBEIUYCHUH pasHocTH
OTEHIINATIOB HaA oOKITamKax
KOHJIEHCAaTOpa BTPO€ DHEPrusl €ro

AJIEKTPUYECKOTO TIOJISI YBEIMUYMIIACh Ha
200 JIx. DHeprust 3TOro KOHAEHcATopa
BHauajsie ObTa paBHA ...

1. 10 m/Ix
2. 40 m/Ix
3. 25 mx
4. 45 m/Ix
5. 30 mJIx

Eciu KOHACHCATOPp OTKIOYUTL OT

1. 3apsAa OCTAHCTCA HCU3MCHHBIM, 4 PAa3HOCTb




HCTOYHUKA [MUTAHUS,
YBEJIIUYUTH paccrosiHue
oOKJIagKaMHu, TO ...

a 3aTeM

MEXKTY

MOTEHIMAJIOB YMEHBIINUTCS

2. 3apsaa yMEHBUIMTCS, a
MMOTCHLNAJIOB OCTAHETCS] HEM3MEHHOM
3. 3apsax  yBeIMUMTCA, A
MMOTCHUMAJIOB OCTAHETCS] HEM3MEHHOM
4. 3apsin  ocTaHeTcs HEW3MEHHBIM,
Pa3HOCTb NOTEHIHUAJIOB YBEJIUYHTCH

S. IpaBUJIbHBIN OTBET HE NPUBEIAEH

pPa3HOCTh

pasHoOCTh

a

TTocTosHHEIN 511

EKTPUYECKUM TOK

KakoBa cuna toka B menu ucrounwka | 1. 0.5 A
toka ¢ OJC, pauoit 45 B wu|2.3A
BHYTpEHHUM conpoTtuBieHueM 1 Owm | 3.2 A

Mpy TMOJKJIOYEHUH BO BHEIIHEH uenu | 4.1 A
pesucropa c conporuBieHuem 3.5 Om? | 5.4 A
Uemy paBHO BHyTpeHHee | 1.4 Om
COIPOTHUBIIEHUE MCTOYHHMKAa ToKa c |2.9OmMm
OJIC, paBuoii 10 B, ecmu npu |3.10m
MOAKIIOUEHUH K HeMy pesuctopa | 4.5 Om
COIIPOTUBJIEHUEM 4 Om mo | 5.2 Om
AIEKTPUYECKON IEMU MPOTEKAET TOK 2

A?

Awmnepmerp conporusiaenuem 0,1 Owm | 0,02 Om
nmeer wmkany g0 4 A, Kakoe
COMPOTHUBIICHUE JIOJDKHO OBITH Yy IIYHTA,

9TOOBl YBENUYHUTHh MpEAeN H3MEPEHHUS

amnepmerpa 10 24 A?

JIBe nmammnsl, paccuntanHbie HA 220 B u | 1. Q1 < Q2
HMEIOIINE HOMHUHAJIbHBIE MoImHOCTH | 2. Q1 > Q2
P1 =40 Bt, P2 =100 Bt, Bxmouensl B | 3. Q1 = Q2
cetb U =220B mnocnenoBarensHo. | 4. Q2 =4Q1
CpaBHuTte KOJIMYECTBa TEIUIOTHI,

BBIZICJICHHBIC B JIaMIlaxX. 3aBUCHUMOCTBIO
COIIPOTHBIICHUS JIAMIT OT TEMIIEpaTyphl
peHeOpeyb.

MarHuTHoe IoJIe CTAllTUOHAPHOTI'0 TOKAa B BAKYYyMC

Kak B3aUMO/JICUCTBYIOT JIBa
MapaJIeabHbIX Ipyr Ipyry
MPOBOJHUKA, €CIIA JJIEKTPUUYECKUN TOK
B HHUX IIPOTEKAET B MPOTHUBOMOJIOKHBIX

1. IPOBOAHUKYU MTOBOPAYUBAIOTCS

2. IPOBOJHUKY MPUTATUBAKOTCS

3. NPOBOIHUKH OTTAJKHBAIOTCS

4. cuna B3auMOJICHCTBUS PaBHA HYJIIO

HaIpaBJICHUAX?

Kax Ha3bIBACTCS eqununa | 1. I'enpu

WHJIYKTUBHOCTU? 2. Barr
3. Tecna
4. Bebep

Urto Habmroganock B oneite Ammepa?

1. B3aumogeiicTBHe [BYX MapajlieJbHbIX
NPOBOJHHKOB C TOKOM

2. TOBOPOT MAarHUTHOM CTpeNKH BOIM3U
IIPOBOJIHMKA IIpU IPOIYCKAaHUU YEPE3 HETO
TOKa

3. B3aMMOJEICTBHE IBYX MarHUTHBIX CTPEJIOK
4. BO3HUKHOBEHHE JIEKTPUYECKOIO TOKA B
KaTYyLIKEe [IpY BIBUTAaHUH B HEE MATrHUTA




Urto Habmr012710Ch B OMbITe OpcTena?

1. B3auMoneiicTBHE
MPOBOJIHUKOB C TOKOM
2. B3aUMOJICHCTBHE IBYX MarHUTHBIX CTPEIOK
3. BO3HUKHOBEHHE D3JIEKTPUUECKOTO TOKa B
KaTyIIKEe MPY BIBUTAHUH B HEE MarHUTa

4. IOBOPOT MATHUTHOM CTPEJIKHM BOJIU3HU
NMPOBOIHUKA NMPHU NMPONYCKAHUHU Yepe3 Hero
TOKA

JIBYX TMapaieIbHBIX

[Ipoton u anb(a-yacTuIia BICTAIOT B
OJIHOPOJIHOE MAarduTHOE oJie
MEePIEHINKYISIPHO BEKTOPY MAarHUTHOW
WHJIYKIUU C OIMHAKOBBIMU CKOPOCTSIMU
V. OTtHoLIEHHE MOJyJIeH CHII,
JNEUCTBYIOIIMX Ha HHUX CO CTOPOHBI
MarHUTHOTO TIIOAs B O3TOT MOMEHT
BPEMEHU, ...

1. paBHoO 1

2. paBHO 2

3. paBHo 1/2

4. paBHo 4

5. MpaBUJIBLHBIN OTBET HE MPUBEIAEH

HMon Nat+ wmaccoi m BII€eTaeT B
MAarHUTHOE TIOJIE CO CKOPOCTBIO V
NEePHNEHIUKYISIPHO JIMHUSAM HWHIYKIUU
MarguTHOTO mojsd B m aBmxkercd 1o

OKpyKHOCTM pamuyca R. Mogyib
BEKTOpa HMHJIYKIHMH MAarHUTHOIO I10JIA
MO>KHO paccuuTarb, HOJIB3YSCh
BBIPDQKCHUEM ...

1. eR/(mv)
2. mv/(eR)
3. mvR/e
4. mve/R

BJ'ICKTpOMaFHI/ITHaH HWHIAYKIHWS

Kakoll W3 mepeuyucieHHBIX IPOLECCOB
00BbsICHsACTCS SIBJICHUEM
3JIEKTPOMArHUTHON UHIYKITUU?

1. BO3HMKHOBEHHWE CHWJIBI, JICUCTBYIOIIECH Ha
JBUKYILYIOCS 3apPSKEHHYIO YaCTHUILY

2. B3aUMOJICHCTBUE IBYX MPOBOJOB C TOKOM

3. BOBHHUKHOBEHHE JJICKTPUYECKOr0 TOKa B
3aMKHYTOM KAaTylIKe I[PH yYMeHbIICHUU
CHJIbl TOKA B KaTylIKe, HaXoAsIeHcs
paxoM

4. OTKIIOHEHHWE MAarHUTHOW CTpPEJIKH IpHU
MPOXOXKIACHUU MO MPOBOAY IJIEKTPUUECKOTO
TOKa

5. MpaBUJIbHBIN OTBET HE MPUBEIEH

Nmerotcs TpHU OJIMHAKOBBIX
METAUTMYECKUX Kosbla. M3 mepsoro
KOJIbLIa BBIBOJUTCSI MarHuT, BO BTOpPOE
KOJIbIIO BBOAUTCA MAr"HviT, B TPETbHEM
KOJIbLIE  HAaxXOAWUTCS  HEMOJBH>KHBIN
MarHur. B KaKoM KOJBIIC TCUCT
VHJIYKIMOHHBIN TOK?

1.81u2

2. ToNIBKO B 1

3. TOJIBKO BO 2

4. TOJIBKO B 3

5.81,2u3

6. HA B OJJHOM M3 KOJIEI| TOKA HET

JIvHMM MarHUTHOM WHAYKUWH BCEraa

3aMKHYThI

Hanpsokennocte MarmutHoro monst H
ONPEIEAETCS TOIBKO ... U HE 3aBUCUT
OT CBOWCTB CpPEJIBL.

HcTouHNKOM MOJIS

OmuH pa3 MoJIoCOBOM MarHWUT IMAagaeT
CKBO3b HEMOJBUKHOE METaNINYECKOE
KOJIBLIO

I0’KHBIM TIOJIIOCOM BHHU3, BTOPOM pa3 —

1. Bo3HHKaeT B 000HX Ci1y4asx

2. HE BO3HUKAET HU B OJJHOM U3 CIIy4acB
3. BO3HMKAET TOJBKO B IIEPBOM CIIydae
4. BO3HHMKAET TOJILKO BO BTOPOM ClIydae




CCBCPHBIM  IIOJIIOCOM  BHUS3. Tox B

KOJIBIIE ...
ITepemeHHBII TOK. DIEKTPOMAarHUTHBIE KOJICOaHUs
Jlorapugmuueckum JeKkpeMeHToM | 1. oOpaTHass IpPOMEXYTKY BPEMEHH, 3a
3aTyxaHus HasbiBaeTcsi  (huU3MUecKasi | KOTOPbIi aMILIUTY/1a KoseOaHus
BEJIMYMHA ... YMEHBILIAETCS B € pa3
2. [OKa3plBamollasg, BO  CKOJBKO  pa3
aMIUTUTyAa KojeOaHWs yMEHbIIAeTcs 3a
epuos
3. mokasplBawoIias, BO CKOJBKO  pa3
HaIlpsSDKEHUE Ha KOHAEHCATOpE B PE30HAHCE
Oonpllle  HANpPSDKEHUS, MOJABOJMMOIO K
KOHTYpY
4. oOpaTHasi 4YHCJIy NEPUOAOB, B TeYeHHUE
KOTOPBIX aMILIMTYya KoJIeOaHus
YMeHbIIaeTCs B € pa3
5. IpaBWILHBINA OTBET HE MIPUBEJICH
[Tox nukmryeckoit (KpyroBoii) 4acToTou | 1. Bpemsi 0THOTO MOJHOTO KoJieOaHus
Koje0aHus cieayeT MIOHUMATD ... 2. yucno KoiebaHuii B €TUHUIY BPEMEHU
3. BenuumHy, OOpaTHYI0  HIPOMEXYTKY

BPEMEHH, 32 KOTOPBIH aMIUIUTYya KoJjeOaHHi
YMEHBILUTCS B € pa3

4. yncio koJiedbaHuii 3a 6.28 cekyH

S. IpaBUJIbHBIN OTBET HE NIPUBEJIEH. ..

Ammuatyna 3aTyXaroliero
AIEKTPUIECKOTO KoJebaHus
TEOPETUYCCKH YMEHBIIIAETCS oT
Ha4YaJIbHOT'O 3HAYCHUA 10 HYJIA B

TCUCHHUC BPCMCHH, PABHOIO ...

1. mepuoay xKoneGaHuit

2. BpEeMEHH peJaKcaluu

3. 0eCKOHEYHOCTH

4. ompeneneHHOMY IPOMEXKYTKY BPEMEHH,
pa3IMyHOMY ISl pa3HbIX KOHTYPOB

S. IpaBUJIbHBINA OTBET HE MPUBEJICH

JIEeKpEMEHTOM 3aTyXaHHUs Ha3bIBacTCA
¢u3nueckas BeJIUYMHA ...

1. nokaspiBaromas, BO CKOJBKO pa3
HanpsDKEHWE Ha KOHJEHCATOpPE B PE30HAHCE
Oonpllle  HamNpsDKEHUs, MOJBOAMMOIO K
KOHTYpY

2. oOparHasi 4HUCIy HEpUOJIOB, B TEUEHHE
KOTOPBIX aMIUIUTY/1a YMEHbIIAETCS B € pa3

3. oOpaTHas TNpPOMEXYTKY BpEMEHH, 3a

KOTOpBIH aMIUIUTY1a Kosie0aHui

YMEHBIIAETCS B € Pa3

4. noka3bIBalOLIasi, BO CKOJbKO pa3

aMILIMTYyAa KoJieDaHWs yMeHbINaeTcss 3a

nepmuosj

5. moka3plBalolias, BO  CKOJBbKO  pa3

aMITIATy/a KoJeOaHNsl YMEHBIIACTCS 3a OHY

CeKYHIY

6. IPaBUJIBHBIN OTBET HE IPUBEJICH
Koadduunenrom 3aryxaHus | 1.  TOKasbIBaromias, BO  CKOJBKO  pa3
Ha3bIBACTCS (PM3UYECKasi BETMYMHA ... HalpspKeHWe Ha KOHJIEHCATOPE B PE30HAHCE

Oosbllle  HANpsOKEHUs, MOJBOAMMOIO K

KOHTYPY

2. oOparHasi 4HUCIy HEpUOJIOB, B TEUCHHE

KOTOPBIX aMIUINTY1a Kose0aHus




YMEHBIIIAETCA B € pa3

3. oOpaTHasi MNPOMEKYTKY BpeMeHH, 3a
KOTOPbIi aMILINTYyaa KoJIe0aHus
YMeHbIIIaeTCs B € pa3

4. mnokasplBawmolllasg, BO  CKOJbKO  pa3
aMIUTMTy/1a KoJeOaHWW yMEHbBIIAeTcs 3a
Nepuo/I

S. IpaBUJIbHBIN OTBET HE IPUBEJICH

baza BOIIPOCOB IJIsI OOCHKH CPCAHCTO YPOBHA

Ne
/o

dopmyaupoBKa Bompoca Bapuantsl oTBeTOB

HaHpH)KéHHOCTB I10JIs1 CUCTEMBI TOUCYHBIX 3apsA 0B

3apan q=2,00 wmxKn pacopenenen | O
paBHOMEpHO 1O 00BEMY IIapa paauyca
R=40,0 mm. Haiitu Hanps»KEHHOCTh
nons E B nenTpe mapa.

Bonu3u METaJUTHYECKOTO mapa
TIOMECTHJIM TIOJIOKUTEIIFHBINA TOUYCYHBIN
sapsia.  Ilpu  sTOM  OKazanmoch, 4YTO
ANEKTPUYECKas CHJIA, NEUCTBYIOLIAs Ha
3apsii, paBHa Hymro. Hakpure 3Hak
3apsiia mapa Q.

wmn e
OO0
AV
O O o

J/IBe  mapamnenbHble — OeckoHeuHble | 75 B/m
IUIOCKOCTH  3apsDKEHBl:  OAHAa ¢
IUIOTHOCTBIO 61=+4,42*1071° Ki/m?,
Ipyras ¢ IUIOTHOCTbIO 02=-8,84*10
10 Kn/m? . HaifTu HanpssKeHHOCTH MOJIS
E Mexy miacTHHaMHU.

beckoneuHass ToOHKass nmpsMas HUTh | 3,6 kB/m
3apsKEHa  OJHOPOJHO C  IUIOTHOCTBIO
2=2,00 MKK1/M.
Haiitu E kak ¢pyHKIMH paccTOSHUSA T' OT
HuTh. Beraucnuts E 114 r=10,0 M.

Onpenenuts HaIPsKEHHOCTh E | 4,1 kB/m
AIIEKTPUYECKOTO TOJIs, CO3[aBaeMOro
ToueyHbIM 3apsgoM Q=10 HKn Ha
pacctosaun =10 cM OT  Hero.
JlndiiekTpuk — Mmacio.

HOTCHIII/IaJ'I 110JIs1 CUCTEMbBI TOUCYHBIX 3apsA10B

Toueunsiit 3apsag Q=10 vKn, naxozmscs | 1 kB
B HEKOTOpOH TOUYKe Mojsl, oO0iazaeT
noteHManbHou sHepruent [I=10 mx/[x.
Halitn moTeHnman ¢ 3Tol TOYKU NOJIA.

[Tone cozmano ToueunsiM 3apsanom Q=1 | 45 B
HKn. OnpenenuTs noTeHnuan ¢ mnojs B
TOYKe, YJAJICHHOHM OT 3apsaga Ha
paccrosgaue =20 cm.

Zapsaer Q=1 mxKn m Q2=-1 wmxKn | 26,3 kB
HaxoJsaTcsi Ha paccrosHuu d=10 cm.




Onpenenuts nNOTEHUMAI @ TMOJIA B
TOYKE, yAaJIEHHOW Ha paccrosiHue =10
CM OT IIEpBOrO 3apsAja U JEeKalehd Ha
JMHUYU, MPOXOAIIEH Yepe3 INEepBbIU
3apsj NEPIECHIUKYIIAPHO HANPABICHUIO

oT Q1 x Q2.

Ilo Tonkomy konbny paguycom R=10 | 505,5 B
CM paBHOMEPHO pacHpeleleH 3apsl C
auHerHoi miotHocThio T=10 HK/M.
Onpenenuth NOTEHUUAN @ B TOYKE,
Jexamei Ha  ocM  KOJIblla, Ha
pPacCTOSIHUU a=5 CM OT LEHTPA.

Toukuit crepxxenp amuHoi 1=10 cm | 36,5 B
HECET PaBHOMEPHO pacIpeesieHHbIN
3apsij Q=1 aKi. Onpenenutb
MOTEHIMAN (¢ SJEKTPUUYECKOTO MO B
TOUKe, JieXallled Ha OCH CTEepXKHsS Ha
paccrosinun a=20 cMm oT Onmxaiiero
€ro KOHIIA.

Tonkue cTepxHu 00pa3yroT kBajpat co | 84,3 B
cropoHot  mmHOM  a.  CTepkHH
3apSKEHbl C JIMHEMHOW IUIOTHOCTBIO
1=1,33 wKn/m. Haiitu nmoreHmman ¢ B
IIEHTPE KBaJpara.

SHGKTpH‘leCKOG I10JIC 3apsAKCHHBIX TCJI

ToHKMI CTepKEeHb COTHYT B KoubLO | 47 MK/
paaguycoM R=10 cm. OH 3apspkeH c
nuHeHOU mmoTHocThi0 =300 HKI/M.
Kakyio pabory A Hamo COBEpIIUTH,
yToOBl nepeHectu 3apsa Q=5 uvKn wus
LIEHTpA KOJIbLIA B TOUKY,
pPacoJIO)KEHHYI0 Ha OCH KOJblla Ha
paccrosHuu 1=20 cM OT 11eHTpa ero?

Toueunsie 3apsapl Q1= 1 MxKn wu | 40,04 mx/Ix
Q2=0,1 MxKn HaxoagTCsA HA PACCTOSIHUH
r=10 cm npyr ot apyra. Kakyto paboty
A coBepmiaT CUJIbI MOJIs, €CIU BTOPOU
3apsii, OTTaJKUBasChb OT TEpPBOrO,
yIaIuTCsl OT HEero Ha paccTosiHue r2=10
M

beckoneunass ToHkass npsmas Hutb | 0,1798 MB/m

HECeT paBHOMEPHO paclipesiefieHHbIN 110 | BekTop HanmpaBjeH K HUTH
JUIMHE HWUTH 3aps C IUIOTHOCTBIO T=1
HKn/M. KakoB rpanueHT moTeHuuana B
TOYKE, YAAJIEHHOW Ha paccrosHue =10
CM OT HHUTHU? VYKa3zaTb HamnpaBJCHUE
rpajueHTa NOTeHIHNAIA.

JlBe  OeckoHeunble — mapauienbHble | 140 B
IJIOCKOCTH HAaxOJSATCS HAa PACCTOSHUU
d=0,5 cm gpyr or gpyra. Ha
IUIOCKOCTSIX PaBHOMEPHO
pacrpe/esieHbl 3apsiabl C




MOBEPXHOCTHBIMHU TUIOTHOCTSIMHU 61=0,2
MxKi/m? n 62=-0,3 MKK/Mm?.
Onpenenutb pazHoCTh noteHuanoB U
MEXY MIIOCKOCTSIMHU.

KakoBa mnoreHumanbHass sHeprus 11
CHCTEMBI YEeThIpEX OJIMHAKOBBIX
TOYEYHBIX  3apsJI0B Q=10 =K,
PacIoJIOKEHHBIX B BEpIIMHAX KBajpara
€O cTOpoHOU JmuHoM a=10 cm?

48,7 mxJlx

ONEKTPOEMKOCTh. DHEPT

N SJICKTPUYICCKOT'O TTOJIA

Haiitu snexrpoeMkocTs C yeIMHEHHOTO
METAJJIMYECKOro I1apa paguycom R=I
CM.

1,11 n®

Onpenenutsb AJIEKTPOEMKOCTD C
METaJUTMYeCKO cdepbl paguycoM R=2
CM, IOTPY’KEHHOM B BOJY.

180 n®

[Tap pagnycom Ri1=6 cm 3apsikeH a0
noreHuuana ¢1=300 B, a map paguycom
R>=4 cm — no morenmmana @2=500 B.
Ornpeaenuts NOTEHIIUAT () MIAPOB TOCIIe
TOTO, KaK ux COEIMHWIN
METaJUTMYEeCKUM MIPOBOJTHUKOM.
EmkocThIO COEIMHUTEJIBHOTO
MIPOBOJIHUKA IIPEHEOPEUb.

380 B

Onpenenutb 3JIEKTPOEMKOCTh C
IUIOCKOTO  CJIIOJISHOTO  KOHJ/IEHCATopa,
IJIOIAAb S IUIACTUH KOTOPOro paBHA
100 cM?, a paccTosHHE MKy HHMH
paBHo 0,1 MM.

6,2 H®

DIIEKTPOEMKOCTh C IIJIOCKOTO
KoHJeHcaTopa  paBHa 1,5  wmkO.
Pacctosnne d wMexay miacTHHAMHU
paBao 5 wmm. KakoBa  Oyner
anekTpoeMkocTh C KOHAEHCATOpa, eCiH
1a HUXKHIOK IUIACTHHY TMOJIOKHUTH JIUCT
s00HUTA TONMMUHON d1=3 MM?

2,5 Mmx®

K BO3IYLITHOMY KOHJICHCATOPY,
3apsHKEHHOMY hi (o) pa3HOCTH
MOTEHITUAIOB U=600 B u
OTKJIFOYEHHOMY oT HUCTOYHUKA
HATPSDKCHUS, TIPUCOCTMHIITN
napajuieTbHO BTOPOW  HE3apsKEHHBIN
KOHJICHCATOp TaKUX JK€ pa3MepoB U
dbopMbl, HO ¢ AudIEKTpUKOM (hapdop).
Onpenenutb JIARJIEKTPUYECKYIO
MPOHUIIAEMOCTh € dapdopa, ecau mocie
MIPUCOEAMHECHHS BTOPOTO KOHJIEHCATOpa
pa3HOCTh TMOTEHIIMAJIOB YMEHBIIHIACH
1o U;=100 B.

Kongencarop snekrpoemkoctbio C1=0,2
MK® ObUT 3apshkeH 0  Pa3HOCTH
notennuanos Ui=320 B. Ilocae Toro

0,32 Mx®




KaK €ro COeAVHWIN MapajuleIbHO CO
BTOPBIM KOHJIEHCATOPOM, 3aps>KEHHBIM
0 pazHoctu noreHnuanoB Up=450 B,
HanpsbkeHue U Ha HEM HM3MEHUJIOCH J0
400 B. Bbruuciauth eMkocTh C2 BTOPOTO
KOH/JIEHCATOPA.

Konaencaropy, »anekrpoemkocth C
kotoporo pasHa 10 n®, coolbrieH 3aps
Q=1 ©nKn. Omnpenenutp sHepruro W
KOHJIEHCATOPA.

0,05 mx/Ix

Kakoe  kommuectBo  TeminoTel  Q
BBIJICIIUTCS TpU  pa3psige  IUIOCKOTO
KOHJIEHCATOopa, eclin Pa3HOCTh
noteHiaioB U Mexay IulacTUHAMU
paBHa 15 kB, paccrosaue d=1 wmm,
JUDJIEKTPUK — CII0Ja U Iuomans S
Kak10i miactTuHbl paBHa 300 cm??

0,209 [Tk

10

DIEeKTPOH BIICTEI B TIJIOCKUH
KOHJICHCATOp, HMesi CKOopocTh V=10
Mwm/c, HampaBJICHHYIO IapaJlIeIbHO
mwiactiHaM. B MoMeHT BbUIeTa U3
KOHJIEHCATOpa HaIpaBJIEHUE CKOPOCTH
3JIEKTPOHA COCTaBIIO Yroil 0=35° ¢
IepBOHAYAJIbHBIM HaIpaBJICHUEM
ckopoctd.  OmpenenuTb  PasHOCTh
noreHuuaioB U Mexay I[IacTUHAMU
(mone cuuTaTh OHOPOJHBIM), €CIIH
mmHa | tractuH paBHa 10 cM m
paccrosinue d MeX1y HUMH PaBHO 2 CM.

79,6 B

I1OCTOSIHHBIN 3JIEKTPUYECKHUI TOK

Harmpsixenue U Ha IIMHAX
AJIEKTPOCTAaHLIMM  paBHO 6,6  KB.
[Torpebutens HaXOIUTCS Ha
paccrosnun  1=10 kM. Omnpenenutsb
IIoNaab S CEYeHHs] MEJHOIO MPOBOJA,
KOTOPBIH cleyer B3STh JUISt
YCTPOMCTBA  ABYXIIPOBOAHOW  JIMHUU
nepenayu, eciv cwia Toka | B JuHUM
paBHa 20 A W MOTEpH HANPSKEHUS B
IIPOBOJAX HE JIOJKHBI MPEBbIIATDH 3%.

35 Mm?

Ha oaHOM KOHILlE IMJIMHAPHYECKOTO
MEIHOIO MPOBOJHUKA CONPOTHUBIIEHUEM
Ro=10 Om (mipu 0 °C) moanep>kuBaercs
temriepatypa t1=20 °C, Ha gpyrom
t2=400 °C. Haiitu comporuBineHue R
MIPOBOJTHUKA, cuuTas TpaJfeHT
TeMIIepaTyphbl BJI0JTb ero ocH
TIOCTOSTHHBIM.

18,8 Om

JBe rpymnmsl U3 TpexX MOCIEAOBATEIbHO
COCIMHEHHBIX DJEMEHTOB COCIHHEHBI
MapajuIebHO. OJIC §  Kaxmoro
ajemMeHTa paBHa 1,2 B, BHyTpeHHee

2A




conpotusiienne r=0,2 Om. IlonydyeHnnas
Oarapes  3aMKHyTa Ha  BHEIIHee
conpotuBiienne R=1,5 Om. Halitu cuny
TOKa | BO BHEHIHEH LIENH.

HBa snmementa (§:1=1,2 B, r1=0,1 Owm;
&=0,9 B, 1=0,3 Owm) coeanHEHBI
OJIHOMMEHHBIMU MOJIFOCAMHU.
CompotuBienne R coeauHUTENBHBIX
npoBogoB paBHO 0,2 Om. Omnpenenutb
cuiy Toka [ B nenu.

0,5 A

Jlammouka u peocTtaT, COEIMHEHHBIE
[I0CJIEZI0BATENbHO, IPUCOEAUHEHBI K
UCTOYHUKY Toka. Hampsbkenne U Ha
3aKkMMax Jamnodku paBHo 40 B,
conpotuBiiecHne R peocrara paBuHo 10
OMm. Baemnss 1uenb norpediser
momHocth P=120 Br. Haittu cuny Toka
I B nenmn.

2A

OAC & Oarapem paBHa 20 B.
CompotuBinenne R BHemHe#d 1enu

paBHO 2 OM, cuna Toka [=4 A. Haiitu
KIIJI GaTapew.

40%

IIpu cune Toka [1=3 A BO BHeEIIHEH
enu Oarapeu AKKyMYJIITOPOB
BbIZIETsIeTCST MoHOCTh, P1=18 BT, npu
cmiie Toka Ip>=1 A — COOTBETCTBCHHO
P,=10 Bt. Omnpegenuts J3AC & wu
BHYTPEHHEE CONPOTHUBJICHUE I OaTapeu.

12 B, 2 Om

Cuna TOKa B IIPOBOJHMKE
CONIPOTUBJICHUEM R=12 Om
paBHOMepHO yObIBaeT oT [o=5 A no =0
B TeueHue BpemeHu t=10 c. Kaxkoe
KOJIMYECTBO TEIUIOTH (Q BBIAEISAETCS B
9TOM MpPOBOJHMKE 32  YKa3aHHBIN
IIPOMEXYTOK BPEMEHH?

1 x/Ixx

MarauTHoO€E noJie CTAIMOHAPHOTO TOKAa B BAKYyME

JIBe  MOJOXHUTEIBHO
YaCTHUI[Bl  JIBIDKYTCS  BO  B3aUMHO
NEepPHEHANKYISIPHBIX HaIpaBJICHUSX.
OTAWYHBI U OT HYJISI MATHUTHBIE CUJIBI,
JEMCTBYIOILME HA YacTUllbl 1 U 2, B TOT
MOMEHT, KOrJja BTOpas  4YacTHulla
OKa3aJlach HAa JUHUU CKOPOCTH MEPBOM?

3apAKCHHBIC

1. na,
2. HeT,
3. na,
4. mer,

na
HCT
HET

Ja

Karymxka pmunoit 1=20 cMm comepxwur
N=100 ButkoB. [lo 0O6MOTKE KaTylIKu
uner 1ok [=5 A. Jluametp d karymku
paBeH 20 cM. OmnpenennuTtb MarHUTHYHO
MHAYKIUIO0 B B TOuke, nexanienn Ha ocu
KAaTyIIKHA Ha paccTossHuH a=10 cM oT ee
KOHIIA.

0,3795 MmTa

OECKOHEUHO
napayuiebHbIM

I[To naBy™m
PSIMBIM

JJIMHHBIM
IIpoBOAaM

57,13 MxTa




tekyr Toku [1=50 A u [=100 A B
MPOTUBOIIOIOKHBIX HaIpaBJICHUSX.
Pacctosnue d mexxny nmpoBojaMu paBHO
20 cM. Ompenenutb  MarHUTHYIO
WHAYKIMIO B B TOYke, yJnajgeHHOW Ha
r=25 cM ot nepsoro u Ha r2=40 cm ot
BTOPOTO MPOBOJIA.

[To paByM OECKOHEYHO JIMHHBIM
OpsIMBIM ~ MapaJUIeNbHBIM  [IPOBOJAM
tekyT Toku [1=20 A u [,.=30 A B ogHOM
HanpasieHuu. Paccrosnue d wmexny
npoBojgamMu paBHo 10 cMm. Beramcnuth
MarHUTHYK0 HHIyKIUIO B B TOuke,
yIAJIEHHOW OT O000MX TMPOBOAOB Ha
oAMHaKoBOE paccTosiHue r=10 cM.

87 MxTa

Onpenenursb MaKCHMaJIbHYIO
MarHUTHYI0 ~ WHIYKOUIO — Bmax mons,
CO371aBa€MOr0 JIEKTPOHOM,

JBYDKYIITAMCSI PSIMOJIUHEHHO co
ckopocteio v=10 Mwm/c, B TOUKe,
OTCTOSIIIIEH ~ OT  TPAaeKTOpPHH  Ha
paccrosiauu d=1 HM.

0,16 Ta

DJIEKTpOMarHu

THasg MHAYKIUS

B oaHOpOoAHOM MarHMTHOM TOJIE C
unaykuuend B=0,35 Tn paBHOMEpHO ¢
yactotoii n=480  muH’ Bpamaercs
pamka, cozaepxkamas N=500 BHUTKOB
miomaneo S=50 cm2. Och BpalieHHs
JEKUT B  INIOCKOCTH  PaMKH H
NEePHEHANKYJISIPHA JUHUSAM WHIYKIWH.
Onpenenutrs  makcumanbHyto  2DJ[C
UHAYKIUU  Emax, BO3HUKAWOIIYIO B
pamke.

43,46 B

Koporkass  karymka,  cozepxamas
N=1000 BUTKOB, PaBHOMEPHO
BpallaeTcss B OJAHOPOJHOM MarHUTHOM
nose c¢ wuHaykuumen B=0,04 Tn c
VIJIOBOM ~ CKOPOCTBIO =5  pan/c
OTHOCHUTENIBHO OCH, COBMAJAKOLIEH C
TMaMETPOM KaTyIIKA "
NEePIEHIUKYIAPHON JTUHUAM WHIYKIMU
HOJIS. Onpenenutsb MI'HOBEHHOE
3HayeHne OJIC uHAyKuMU & Al Tex
MOMEHTOB BpEMEHH, KOrJa IUIOCKOCTb
KaTylIKK cocTaBiger yroa o=60° c
JUHUSAMA UHAYKOUW nons. [lnomane S
KaTymku paBHa 100 cm?,

1B

OOMOTKa TOpOMIAa C HEMAarHUTHBIM
cepaeuyHukoM wumeer Ni1=251 BHTOK.
Cpenuuii muametp <D> Topouna paBeH
8 cm, nuametp d BUTKOB paBeH 2 cM. Ha
TOPOMJI HAMOTaHa BTOpHUYHasi 0OMOTKa,

118 MB




nmeromas  Npo=100  ButkoB. Ilpm
3aMbIKaHUM MEPBUYHONH OOMOTKU B HEl
B Te4yeHHEe t=1 Mc ycTaHaBIMBaeTCs
cuna toka [=3 A. Haiitu cpeantoro 31C
HUHIAYKIIHN <<§i>, BO3HHUKAIOIIEH Ha
BTOPUYHOM OOMOTKE.

MarautHeii  motok ®=40 MBO
MPOHU3BIBAET  3aMKHYTBIH  KOHTYP.
Onpenenuth cpennee 3HaueHue I/[C
uHAYKOUA <>, BO3HHKAIONIEH B
KOHTYpe, €CIId MAarHUTHBIH  IOTOK
M3MEHHUTCS 0 HYJs 3a Bpemst At=2 Mc.

20B

ITo xarymke uHaykTuBHOCTBHIO [=0,03
M['H Tteuer TOKk [=0,6 A. Ilpu
pa3MbIKaHUM  LEMM  Ccuja  ToKa
U3MEHSETCS NPAKTUYECKU JI0 HyJs 3a
BpemMsa At=120 wmxc. Omnpenenutsb
cpennioro DJIC camomHaykuuu <&p>,
BO3HHUKAIOIIYIO B KOHTYpE.

9,6 MB

IlepeMeHHBIH TOK. DIIEKTPOMArHUTHBIE KOJIEOaAHHS

Konnencarop emkoctu C 3apsixkaercs 10
HanpsbkeHuss Uou  3aMbIkaeTcss Ha
KaTylKy ¢ WHIAYKTUBHOCThIO L. YUemy
paBHa aMIUIMTyAa ImcCHibl TOKa B
o0pa3oBaBIIeMCs KoJe0aTeTbHOM
KOHType? AKTHBHBIM COIPOTUBIICHHEM
KOHTYpa npeHeOpeyb.

Uo(C/L)%S

CocraBieHa »JIeKTpUYecKas LENb U3
napajuieIbHO COEIUHEHHBIX AKTHUBHOTO
COTNPOTHUBIICHUS, KOHJIEHCAaTOpa U
karymku. Llenb coennHeHa ¢ BBIXOJOM
reHeparopa MepeMEeHHOT0 HaIpsKEHUs,
aMIUTUTyla KoJeOaHWW HampsDKeHUs B

ombiTe He wu3MeHsercs. Kak Oyxaer
U3MEHATBbCS ~ aMIUIUTyAa  KoseOaHui
CWIBI TOKa B OOmeNd 1enu mpu
YBEIMYEHUH  YacTOThl  KoJjeOaHMi
HaIpsHKSHUS,

Ha4yuHas ¢ HyJs?

1. He OyneT u3MEeHAThCA

2. Oyzmer IMHEMHO BO3pacTaTh C YaCTOTOM OT
HYJIS

3. Oyzer nuHEHHO yOBIBaTH C YAacCTOTOW OT
HEKOTOPOTO HAYaJIHbHOTO 3HAUYCHUS

4. Oyner cHavaja BO3pacTaTh C 4acTOTOH OT
HYJISl, JOCTUTHET MaKCHUMAaJbHOTO 3HAYCHWUS,
3areM OyneT yObIBaTh

5. 0yner cHayana yobIBaTh C YacCTOTOH OT
HEKOTOPOro HAYaJILHOIO 3HaYeHMsl,
AOCTUTHET  MHHHUMAJBbHOTO  3HAYEHUs,
3aTem Oy/eT Bo3pacrarb

6. Oyzner xosnebaThCs MO 3aKOHY CHHYCA WJIU
KOCHHYCa

7. IpaBUJIbHBIA OTBET HE MPUBEJICH

Ha 3a)xumel 1ienu nogaeTcs nepeEMEHHOE
HAPSKEHUE C JIEUCTBYIOIIUM
sHadenuemM U=220 B wm uyacrtoroir v=50
I'm. AKTHMBHOE CONPOTUBIICHUE IEMHU
R=22 Owm, unayktuBHocts L=318 mI'H.
EmkocTh nenu noadupaercsi Tak, YTOOBI
MOKa3aHUE BOJIBTMETPA, BKIKOYEHHOIO
MapajuleibHO KaTyIIKe WHIYKTUBHOCTH,
CTano MaKCHUMAaJIbHBIM. Haiitu
MIOKa3aHUs BOJIETMETpPA Uin

10 A,1xB




ammepmerpa | B 3THX  yCIIOBHSX.
[IoaHBIM CONPOTUBIEHUEM aMIIEpMETpa
M  OTBETBICHHEM TOKa B  LEIb
BOJIETMETPA MOKHO MTPEHEOpEYb.

4 Cuna Toka B KojebareabHOM KOHType | 1 MK®
u3Mensiercss o 3akony I =10sin(1000t)
A. MHWuaayktuBHoCcTh KOHTYpa 1 IH.
Haitgure eMKOCTh KOHJIEHCATOPA.

5 AKTHUBHOE conporusienue | 0,15 mBT

KosiebarenbHOro Kountypa R=0,33 Owm.
Kaxkyro montHocTh P moTpebiser koHTYyp
npu NOoJIeP KaHUH B HEM
He3aTyXaoLUX Kosie0aHuit c
aMIUIMTY101 cuiibl ToKa Im=30 MA?

baza KOHTPOJIbHBIX Ba,ZIaHI/Iﬁ JJIs1 OOCHKH BBICOKOI'O YPOBHA

Ne
n/o

®dopmyaupoBKa BOpoca

BapI/IaHTLI OTBCTOB

HaprDKéHHOCTI) I1OJIs1 CUCTEMbI TOUCYHBIX 3apsaa10B

[TonoxutenpHbli TOYeUHbIA 3apsia S0
MKKJI HaxomuTcsi Ha IUIOCKOCTH Xy B
TOYKE C paguyc-BeKTOpoM ro = 2i + 3],
rae i m j — OpThl ocel X m y. Haiitm
MOJyJIb BEKTOpa HaIPSKEHHOCTH
anekTpuueckoro mnoisi E B Touke C
panuyc-BekTopoM 1 = 81 - 5j. 3mech rou r
B METpax.

4,5 kB/m

Tonkoe nonykonsuo paguyca R = 20 cm
3apsbKEHO paBHOMEPHO 3apsanom q = 0,70
HK. Haiitu MOZYJIb BEKTOpa
HaIpPSKEHHOCTH SJIEKTPUUYECKOTO TOJISI B
LEHTPE KPUBU3HBI TOTO MOJIYKOJIbIIA.

100 B/m

HanpspokeHHOCTD  9JIEKTPUYECKOTO  TTOJIS
3aBUCUT TOJIBKO OT KOOPJIMHAT X U y IO
sakony E = a (xi + yj)/(x* + y?), Tme a —
MOCTOSIHHAS, 1 U J — OpPTHI OCed X U Y.
Haiitu motox Bektopa E uepe3 chepy
paruyca R ¢ wmenTtpom B Hauaie
KOOP/IMHAT.

12,56Ra

ToHKOE TPOBOJIOYHOE KOJBIO paauyca r
UMeEeT JJICKTpHUecKuid 3apsa (. Kakomo
Oyzner MpHUparieHmne CHUIBI,
pacTATHBArOIIEH IMPOBOJIOKY, €CIH B
[EHTP KOIbI[Aa TIOMECTUTh TOYCUHBIH
3apsi qo?

50,1 H

JIBe mMHHBIE MapajieabHbIE IPYT APYTY
HUTH PAaBHOMEPHO 3apsDKEHBI Tak, YTO Ha
€UHUIlY JJUHBl KaXIOM M3  HUX
npuxoautcs  3apsax 0,5 MmMxKu/m.
Paccrosinne Mexay HUTSIMU paBHO 45 cM.
Haiitu MaKCHMAJIbHOE 3HAYECHUE
HaIPSKEHHOCTH 3JIEKTPUYECKOTO MOJISI B

39,9447 B/m




IJIOCKOCTH CHMMCETPUH ITOM CHUCTEMBI,
paCHOHOX(eHHOﬁ MCIKIY HUTAMMU.

HOTCHHI/IaJ'I I10JIs1 CUCTEMBI TOUCYHBIX 3apsA 0B

Haiitn moreHmman ¢ Ha Kpar TOHKOIO
nucka paamyca 20 cMm, MO KOTOpOMY
pPaBHOMEpPHO  pacHpeleieH  3apsiig  C
MMOBEPXHOCTHOM IJIOTHOCTBIO 0,25
MKK1/M2.

1,798 xB

HaiiTu mnoteHuuan W HaNps>KEHHOCTh
ANEKTPUYECKOTO  MOJsi B LEHTpE
noiychepsl pamuyca R, 3apspkeHHOMN
paBHOMEPHO c MMOBEPXHOCTHOU
IJIOTHOCTHIO G.

oR/(2%0)

3apsan q pachnpenereH PaBHOMEPHO [0
obbemy mapa pamuyca R. Tlomaras
JIUAICKTPUUECKYIO MIPOHUIIAEMOCTh
BCIOZLY paBHOM SIMHHIIE, HalTH
MOTEHIMAN B IICHTPE I1apa

3q/(8nReo)

[ToreHuuan moast B HEKOTOPOM 00OIacCTH
MPOCTPAHCTBA  3aBUCUT  TOJNBKO  OT
KOOPJIMHATHI X KaK ( = ax®+b,taeaunb
— HEKOTOpble TOCTOsiIHHbIE. Haitu
pacnpeneneHne 00beMHOT0 3apsiaa p (X).

6goax

[ToreHMan mnonss BHYTPU 3apsSyKEHHOTO
Iapa 3aBUCHT TOJIBKO OT PacCTOSHHSI JIO
€ro IIEHTpa 110 3aKOHY ¢ = ar’ + b, rje a n
b — nocrosuubie. Haiitu pacnpeneneHue
00BeMHOTr0 3apsiia p (r) BHYTpH 1iapa.

-6ago

3JI€KTpI/I‘-IeCKO€ I10JIC 3apSAKCHHBIX TCJI

Toueunsiit 3apsan 100 mxKn naxomgutcs
Ha paccTosiHuu 15 MA oT Ge3rpaHuyHON
npoBojsei miockoctu. Kakyro paboty
HE00X0 MO COBEpUINTb, YTOOBI
MEJIEHHO yJAIUTh 3TOT 3aps] Ha OYEHb
0OJIBIIIOE PACCTOSTHUE OT IIOCKOCTHU?

1,5 x/Ix

Haiitu MTOTEHIINA HEe3apsKEHHOU
npoBojsiei cdepsl, BHE KOTOpOM Ha
paccrosHuM 3 cM OT €€ IeHTpa
HaxoauTcs Toueunbii 3apsia 0,5 mxKor.

15 kB

Haiitn s5ekTpudecKkyro CHily, KOTOPYIO
UCHBITBIBACT 3apsf], NPUXOASIIMICT Ha
€AVHMIY IIOBEPXHOCTU IPOU3BOJIBHOIO
IPOBOJHMKA,  €CIM  IOBEPXHOCTHAS
TIOTHOCTB 3apsja paBHa 46 MKKi/M?,

120 H/m?

Merammueckuil mapuk paguyca R = 1,5
cm umeet 3apsan q = 10 mxKn. Haittu
MOJYJIb BEKTOPA PE3YNbTUPYIOIIEH CUIIBL,
KOoTopas NEeNCTByeT Ha 3aps,
pacIoONOKEHHBIH Ha OJHOM TOJIOBUHE
HIapUKA.

500 H

JlBa OJIMHAKOBEIX HeOOIBIINX
OJHOUMEHHO 3apsKEHHBIX mapuka

1600 xr/m3




MOJBEIICHbl HAa W3O0JUPYIOIIUX HUTIX
paBHOM MJIMHBI K OHOM TOouke. Ilpum
3aII0JTHCHUH OKpYy>Karoleu cpeabl
KEPOCHHOM YTOJI PACX0XKACHUS HUTEU HE
n3MeHWICs. HaliTh I0THOCTh MaTepuaia
HIAPUKOB.

DNEKTPOEMKOCTh. DHEPTHsl JIEKTPHUUIECKOTO MOJI.

JlBa JIMHHBIX IpAMBIX 1poBoja ¢ | 7,147 1012 d/m
OJIMHAKOBBIM DPAJIMyCOM CeueHHs | MM
pacmoyioKEHbl B BO3AYyXE MapauiesIbHO
apyr npyry. PaccrosHme Mexay ux
ocsimu paBHo 50 mm. Haittu B3aumnyro
€MKOCTb TIPOBOJIOB Ha EIUHHUIY HX
JUTHHEI

Haiitu emkocTb cucteMbl U3 ABYX | 27eod
O/IMHAKOBBIX META/UIMYECKUX MIapPUKOB
paauyca a, pacCTOSHHE MEX]y LIEHTpaMH
KOTOpbIX b, mpmuem b >> a. Cucrema
HaXOJIUTCS B OJHOPOJIHOM JHUDJIEKTPUKE C
MIPOHMUIIAEMOCTHIO €.

Onpenenutb eMKOCTh CHCTEMBI, KOoTopas | 4megoa
COCTOUT W3 METAUTMYECKOTO IIapuKa
pamuyca a U Oe3rpaHUYHON MPOBOSIICH
IUIOCKOCTH,  OTCTOSAIIEH OT  IIEHTpa
napuKa Ha paccrosiaue 1, ecoum 1 >> a.

B Hekoropoii nenu umeercst yuacrok AB | 10 B, 5 B
¢ oa.Jc. wucrounuka & = 10 B,
kouaercaropamu C1 = 1,0 mx®, C1 = 2,0
MK® U pa3HOCTh MOTEHIHAJIOB (A —
es= 5,0 B. Haiitu HanpsixkeHue Ha
KaKJOM KOHJIECHCATOPE.

Konnencarop emkoctu Ci= 1,0 mx®d, | 60 mxKa
3apshkeHHbIN 10 HanpsbkeHus U = 110 B,
MNOJKJIIOUMIIM TMapajljIeIbHO K KOHIAM
CHUCTEMBl U3 JBYX IOCJIEI0BaTEIbHO
COCIIMHEHHBIX HE3apsHKEHHBIX
KOHJIEHCAaTOPOB, €MKOCTH KOTOphIx Cz =
2,0 Mk® u C3= 3,0 mx®. Kakoit 3apsn
IPOTEYET MPHU ITOM 10 COCAUHUTETBHBIM
poBoJiaM?

Konnencarop emxoctn Ci1= 1,0 mx®, | -0,03 JT:x
IpeIBApUTEIILHO 3apsKEHHBIN hi (4]
HanpsbkeHuss U = 300 B, nmoakmrouniu
napajuIeaIbHO K HEe3apsSKEHHOMY
KoHAeHcatopy eMmkoctu C2= 2,0 MkD.
Haiitn  mpupamieHne  3JI€KTpUYECKON
DHEPrUM D3TOM CHCTEMBI K MOMEHTY
YCTaHOBJICHHS pAaBHOBECHSI.

Toweunstii 3apsin q = 3,0 wmxKn |27 m/xx
HaXOJUTCsS B LIEHTPE IIApPOBOTO CJIOS U3
OJIHOPOJHOT'O M30TPOIHOTO TUAJIEKTPUKA
¢ npoHHUIAaeMocTbio € = 3,0. BHyTpeHHMi




paauyc cios a = 250 MM, BHemHUN b =
500 mm. HaiiTu 31€KTpOCTaTHUECKYIO
SHEPTHUIo, 3aKJIFOUYEHHYIO B
JIMRJIEKTPUYECKOM CIIOE.

[Imockuit  KOHAEHCATOpP ONYCTUIUM B
TOPU3OHTAILHOM TIOJIOKEHUU B  BOJY,
KOTOpasi  3amojIHWIa  3a30p  MEXIYy
riactuHaMu mmpuHoi d = 1,0 MM. 3atem
KOHJICHCATOP MOJIKITIOYMIIN K
nocrosiHHoMy HanpsbkeHuto U = 500 B.
Haiitn npupaieHue aaBieHHS BOJIbI B
3a30pe.

7 xIla

ITocTOsTHHEIN dJIEK

TPUUYECKUHN TOK

JINMMHHBI PaBHOMEPHO 3apsDKCHHBIA 110
IIOBEPXHOCTHU LUIMHIP pannycoM
ceueHus a = 1,0 cM JBmKETCI C
HOCTOSIHHOM cKOpocThio v = 10 M/c BI10IB
cBOEH OCH. HanpsixeHHOCTB
IIIEKTPUYECKOTO TIOJIS HEMOCPEICTBEHHO
y noBepxHocTH mumHApa E = 0,9 kB/cm.
Yemy paBeH COOTBETCTBYIOILNN
KOHBEKIIMOHHBIN TOK, T.€. TOK,
00yCJIOBJIEHHBIH MEXaHUYECKUM
IIEPEHOCOM 3apsija?

0,5 MmxA

3a30p MEXIy IUIaCTUHAMHM IUIOCKOTO
KOHJIEHCATOpa 3aroJIHEH HEOJIHOPOIHON
cnabo TMPOBOMSAIICH CpEIoi, yaenbHas
MPOBOJIUMOCTh KOTOPOMl HW3MEHSIETCA B
HANPaBIICHUHU, TMEPICHIUKYISIPHOM K
MJacTUHAM, IO JIMHEWHOMY 3aKOHY OT
1= 1,0 nCm/M 1o o2= 2,0 nCwm/m.
[Tomma e Kax o miacTuael S = 230 cm?,
mupuHa 3a3opa d = 2,0 mm. Haiiti Tox
yepe3 KOHACHCATOp MpU HANpPsDKEHUH Ha
nem U =300 B.

510° A

AMnepMeTp ¥ BOJBTMETP TMOJIKIIOUHIN
nocneoBaTenbHO K O6arapee ¢ 3.4.c. § =
6,0 B. Eciau mapannenbHO BOJBTMETPY
MOAKIIOYUTh HEKOTOPOE COMPOTUBIICHUE,
TO TIOKa3aHHE BOJIbTMETPA YMEHBIIAETCS
B N = 2,0 pa3a, a nmokazaHue aMmIrepMerpa
BO CTOJBKO K€ pa3 yBEIMYHBACTCS.
HaiitTn mnoxazanue BOJIBTMETpAa IIOCIE
TTOIKJTIOYEHUST COMIPOTUBIICHUS.

2B

Karymka pamuyca r = 25 cM,
comepxarias | = 500 M TOHKOTO METHOTO
npoBOJa,  BpamlaeTcs C  YIJIOBOM
ckopocThio ® = 300 paa/c BOKpyr cBoeit
ocu. UYepe3 CKOIB3AIIME  KOHTAKThI
KaTymiKa MOJIKJIIOUEHA K
0aJUTUCTHYECKOMY rajJbBaHOMETPY.

1,8 10" Ka/kr

O6miee conpoTuBieHue Beel menu R =21




Owm. Haiitu yaenbHBIN 3apsii HOCUTENEH
TOKAa B MEOU, €CIHM TpU PE3KOM
3aTOPMaKMBaHUH KaTYIIKA yepe3
rajibBaHOMeTp mnpoxoauia 3apsaa q = 10
uK1.

Konnencarop émkoctero C =1 Mx®D

MOJKITIOYEH [IOCJIEI0BATEILHO c
pesuctopom R =2 MOM K HCTOYHHUKY C
ANEeKTpoJBMKYyIe cumon E = 3 B.

Omnpenenure  paboTy,  COBEPIIACMYIO
WCTOYHHKOM IIPH 3apsijIKe KOHACHCATOPA.

9 mk/lx

MarnuTHO€ 1MoJjie CTallMOHAPHOTO TOKA B BAKyyMe

HailTu MHOyKIMI0O MarHUTHOrO IMOJS B
LIEHTPE  KOHTypa, HMEIOHIETO  BUJ
MPSIMOYTOJIbHUKA, €CJIM €ro auaroHanb d
= 16 cM, yron Mexay AUaroHaJIsIMU @ =
30° u Tok B koHTYpe [ = 5,0 A.

0,1 MmTa

OdeHb JUIMHHBIN NPOBOJHUK C TOKOM I =
5,0 A uzor"Hyt B Qopme mpsiMOro yria.
Haittu vHAYKUMIO MAarHUTHOTO MOJIA B
TOYKE, KOTOpas OTCTOUT OT IUIOCKOCTH
npoBoAHMKA Ha | = 35 cM u HaxoauTCs Ha
NEepHEeHANKYJIIApe K MIPOBOJIHUKAM,
MIPOXOJISIIIIEM Yepe3 TOUKY M3ruoa.

2,4 mxTa

HNmeerca KOJIBIIEBOU COJIEHOU]T
[PSAMOYTOJIBHOTO CEYEeHHs. Haiitn
MarHUTHBIM TIOTOK Yepe3 3TO CEYCHHUE,
eciim Tok B obmotke 1 = 1,7 A, monHoe
ypuciao BuUTkoB N = 1000, orHOmIeHHE
BHEIIIHETO JIUAMETpa K BHYTPEHHEMY 1 =
1,6 u Toammua h = 5,0 cm.

8 MxB0

Ha xene3HoMm cepeuHuKe B BUAE TOPaA CO
cpenHuM paguycom R = 250 MM umeercs
0o0OMOTKa ¢ OOLIUM YHCIOM BUTKOB N =
1000. B CepleYHUKe cellaHa
nornepevHas npopesp mupuHor b = 1,00
mm. [Ipu toke I = 0,85 A depe3 oOMOTKY
MHAYKIIMSI MArHUTHOTO 10JIs B 3a30pe B =
0,75 T. TIlpenebperas paccesHueM
MarHUTHOTO TIOTOKa Ha Kpasx 3a30pa,
HalTH  MAarHUTHYHO  INPOHHUIIAEMOCTH
JKeJle3a B 9TUX YCIOBHUSX.

3700

Haiitn MOJABUKHOCTD 3JIEKTPOHOB
MIPOBOJAMMOCTH B MEIHOM ITPOBOJIHHKE,
ecnu npu uzMepennn 3pdexra Xosmra B
MarHuTHoOM nosie ¢ uaayknuen B = 100
MT HANPSKEHHOCTh MOTIEPEYHOTO
JNEKTPUYECKOTO  TIOJIT Y  JIAHHOTO
IPOBOAHMKA OKa3zanmack B M = 1000 pa3
MEHBIIIE HAMPSKECHHOCTH TPOOILHOTO
AIIEKTPUYIECKOTO TOJIS.

0,01




DIeKTpOMarHuTHas WHYKITUS

Mexny IMOJIFOCaMU AIIEKTPOMarHuTa
HaxoauUTCSd  HeOOJbINas  KaTyllka, OCh
KOTOpPOM  COBMaJaeT C  HalpaBiCHUEM
MarHuTHOTO moJjs. [limomane momepevyHoro
ceyeHus: karymku S = 3,0 MM?, YHCIIO
BUTKOB N = 60. [Ipu moBopoTe KaTymku Ha
180° Bokpyr ee  guameTpa  4yepes
IMOAKJIIOYEHHBIA K HEH OaJUIMCTUYECKUHA
raJlbBaHOMETp IpoTekaeT 3apsan q = 4,5
MkKi. Haiftu Moaynb BekTOpa WHIYKIIHHU
MarHuTHOTO MOJIsi MEXAY MOJI0CaMH, €CIu
MOJIHOE€  COMPOTHUBJIEHUE  DJIECKTPUUYECKON
nenu R =40 Owm.

0,5 Ta

MarauTHBIH MTOTOK, MPOHU3BIBAIOIINI
KOHTYp, yOmIBaeT 3a 1 mc 3 mo 2 mMB6 mo
JUHEHHOMY  3aKOHY. Haiinute  »,1,c.
WHIYKIIUU B KOHTYpE.

1B

[1-00pa3Hblii  MPOBOJHUK HAXOAWTCI B
OJIHOPOJIHOM MarHuTHOM nose,
NEPIEeHIUKYIIPHOM K IJIOCKOCTH
MIPOBOIHAKA W M3MEHSIONMIEMCSI BO BPEMEHHU
co ckopocteto B = 0,10 T/c. Bmoms
napajuieIbHbIX CTOPOH 3TOTO IMPOBOJIHHUKA
nepeMeniaroT 0e3 HayalbHON  CKOpPOCTH
MIPOBOIHHUK-TIEPEMBIUKY C YCKOPECHHUEM W =
10 cm/c?. Jlnuna nepemsruku 1 = 20 cwm.
Haittu 5. 1. ¢. ”HOAYKIMK B KOHTYype uepes t
= 2,0 ¢ mocne Hayana nepeMenieHusl, eciiy B
MOMEHT t = () TIoIa h KOHTYpa U MHIYKIUS
MarHUTHOTO oISt paBHBI HYITIO.
WMHAYKTUBHOCTBIO KOHTYpa MpeHeOpeyb.

0,012 B

Karymka unnyktuBHoctn L = 2,0 mMxl' n
conpotuiienus R = 1,0 Om nogkiroueHa k
UCTOYHHUKY IMOCTOSIHHOM 3. 1. ¢. § = 3,0 B.
[TapannensHO KaTyIIKe BKJIFOUEHO
conpotuBienne Ro= 2,0 Owm. Haiitu
KOJIMYECTBO TeIlIa, KOTOPOE BBIIACIUTCS B
KaTyllIKe IIociIe pa3MblkaHus Kiaoda K.
BHyTpeHHee CONpPOTHBIEHHE HCTOYHUKA
peHeOpeKUMO MaJIo.

3 mx/x

Ha nnvHHBI npaMoOil CONEHOU, UMEIOIIUN
nuaMeTp cedeHus d = 5 cM U copepkaiiuii n
= 20 BHUTKOB Ha OJWUH CAHTUMETP JJIUHBI,
IUIOTHO HAJET KPYroBOM BUTOK U3 MEIHOIO
npoBoza cedenneM S = 1,0 mm?. Haiit Tok
B BHUTKE, €CIIM TOK B OOMOTKE COJIEHOWJa
YBEJIMYMBAKOT C MOCTOSSHHOM CKOpOCThIO | =
100 Al NHOYyKTUBHOCTBIO  BHUTKA
npeHeOpeyb.

0,196 A




DneKTpoMarHuTHeIC Kosiebanus. [lepeMeHHbII TOK

KonebarenbHblif  KOHTYp  COCTOMT U3
koHjaeHcatopa emkoctu C = 4,0 MKD wu
KaTyIIK1 ¢ UHAyKTHUBHOCTBIO L = 2,0 MI" u
aKTUBHBIM compotuBieHueM R = 10 Owm.
Haiitu oOTHOLIEHME DSHEPruM MArHUTHOIO
MOJISI KaTYIIKH K SHEPTUU 3JIEKTPUUYECKOTO
10JI1 KOHJIEHCATOpa B MOMEHT MaKCUMyMa
TOKA.

5

B konType, 106poTHOCTE KOoTOporo Q = 50 u
coOCTBeHHas 4acTtoTa Kojiebanuii vo= 5,5
k[, BO30YXKIar0TCA 3aryxaromme
koneOanusi. UYepe3  CKOJIBKO  BPEMEHU
DHEprus, 3armaceHHas B KOHTYPE,
yMeHbImuTCcA B 1 = 2,0 paza?

1,003 mc

Conenounp ¢ unayktupHocteto L = 7 mI' u
aKTHBHBIM compotuBieHneM R = 44 Owm
NOAKIIOUWIM  CHadaJla K  HCTOYHUKY
noctossHHoro HanpsbkeHust Up, a 3areM K
TeHepaTopy CHUHYCOMJAIBHOTO HAIPSKEHUS
¢ neictByrommM 3Hauennem U = Ug. [lpu
KaKoOl 4acToTe TreHepaTopa MOIIHOCTb,
notpebisieMasl colneHouaoM, oynet B 1 = 5,0
pasa MEHbIIIE, YEM B NIEPBOM cCirydae?

2 k'

Karymka ¢ unaykruBHocteio L = 0,70 I' u
aKTUBHBIM conpoTuBieHueM r = 20 Owm
COeJIMHEHA 10CJIe10BATENbHO c
O€3bIHIyKIIUOHHBIM CONPOTHUBICHUEM R, u
MEXJy KOHLAMHM JTOH LeNu MPUI0KEHO
[IEPEMEHHOE HAIPSKEHHE C JCHCTBYIOIKUM
3HaueHuem U = 220 B u gacrortoii o = 314
pan/c. Ilpu kakoM 3HaYEHUH CONPOTUBIICHUS
R B nenu Oyzer BbIIENATHCS MakCHUMaJIbHasI
TeryIoBasi MOIHOCTL? YUemy oHa paBHa?

199,8 Om, 110,1 Bt

Ha ckonmbko MpOIEHTOB OTIMYAeTCsl 4acTOTa
® CBOOOAHBIX KOJEOAHWI KOHTypa C
nobpotHocThi0 Q = 5,0 OT coOCTBEHHOM
YaCTOTHI o KOJIEOAHMI 3TOro KOHTypa?

0,5%
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Bonpocsl k 3k3ameny
DJIEKTpUYECKUE 3apsAnbl. JIMCKPETHOCTb AJIEKTPUUECKUX 3apsA/loB. 3aKOH COXPAHEHUS
3apsaa.
3akon Kynona. IlosmeBas TpakTOBKa B3aMMOJEHCTBUS 3apsAnoB. HanpskeHHOCTh
anekTpudeckoro mnoss. ITome ToyeuHoro 3apsina. BeluncieHne HanpsDKEHHOCTH IOJIS OT
IIPOU3BOJIBHOTO PACIIPEIEIICHHS 3apsAI0B.
ITorok BekTopa. Teopema ["aycca.
[IpumeHeHne uHTErpalbHOM TeopeMbl ['aycca s HaXOXACHUS HANpPSLDKEHHOCTH OIS,
CO3/1aBa€MOro 3apsHKEHHbIMU Tenamu. [Ipumepsl.
Pabora cun snekTpuyecKoro moiisd Mpu nepemenieHuu 3apsana. [lorenuuanbHas sHEprus,
noteHuuai. [loTeHuman nosas ToOYeuHOro 3apsiia.
Bbluncienre mnoTeHHMala IOJsl CUCTEMBbl TOYEYHBIX 3apsAJ0B C  IPOU3BOJIBHBIM
pacnpezneneHueM 3apsiia. CBsi3b NOTEHIMANA C HAPSYKEHHOCTHIO OJIA.
[IpoBoHUKYN U IU3NEKTPUKH. [[pOBOAHUKY B 3JIEKTPUUYECKOM TOJIE.
OneKTpoeMKOCTh npoBoaHMKA. KoHaeHcartopbl. BpluucieHne €eMKOCTH — IUIOCKOTO
KOH/JIEHCATOopa.
OHeprus 3JeKTpudeckoro nois. OobeMHas MIOTHOCTh SHEPTUM AEKTPUUYECKOrO MOJS B
MIPOCTPAHCTBE.
OnekTpuueckuit numnosib. [lone aumors.
OHeprusi B3aUMOJEHCTBUS JAMUNONA C BHEWHUM mnojeM. Cuibl MU MOMEHT CuJI,
JIEHCTBYIOIIME Ha IUII0JIb BO BHEILIHEM IIOJIE.
Husnextpuku. [Honspuszanus AU3J1eKTPUKOB. BEKTOP MOJIAPU30BAHHOCTH.
[Tone BHyTpH nuanexTpuka. CBOOOIHbBIE U CBA3aHHBIC 3apsA/ibl. CBs3b CBSI3aHHBIX 3aps/IOB
C BEKTOPOM MOJIIPU30BAHHOCTH.
BekTop anekTpudeckoll HWHIYKIMU, €ro cBoicTBa. OTHOCUTENbHAS AUAJICKTPUUYECKAS
NpoHUIIaeMOCTh. PU3NUECKUil CMBICI. Bblunciienre noss B JUAJIEKTPUKE.
[ToBeneHre BEKTOPOB HANPSKEHHOCTHU U BJIEKTPUUECKON MHIYKIMM Ha TpaHMIE pasjesa
JIBYX TU3JIEKTPUKOB.
CerHeToaneKTPUKH, TbE30IEKTPUKHU, HIEKTPETHI.
Onektpuueckuii Tok. Cuna Toka. BekTop cuiibl IUIOTHOCTHM TOKa. YpaBHEHUE
HenpepbsIBHOCTH. 3akoH Oma u Jlxoyns-Jlenua.
Onexrpoasuxymias cuna (3C). 3akon OMa A7 3aMKHYTOM 1LIETIH.
Pacuer neneit moctostaHoro Toka. I[lpasmino Kupxroda. [Tpumep.
MarautHoe Tmone B Bakyyme. BsaumopeiictBue TokoB. IloneBas TpakTOoBKa
B3aUMO/JICVCTBUS TOKOB.
Cuia Amnepa. Cuna, TedCTBYIOIIAs HA IBHXKYIIYIOCS 3apsyKEHHYIO YaCTUIY B MATHUTHOM
oJie.
3akoH buo-CaBapa. MarauTHoO€ 1oJjie JBHKYLIEHCS 3apsyKEHHOM YaCTHIIBI.
BbluncnuTh MarHUTHYIO HHAYKIUIO OT KOHEYHOI'O JIMHEWHOTO MPOBOJIHUKA C TOKOM.
BbluncnuTh MAarHUTHYIO MHAYKIMIO OT BUTKA C TOKOM.
Teopema 0 HUPKYISAIUN BEKTOpAa MarHUTHOM MHIYKIMH. (3aKOH MOJHOTO TOKA).
ITpuMeHeHne 3aK0Ha IOJHOTO TOKA AJI HaX0XKIEHUS MarHUTHOTO 10J1s TOKOB. [IpumMepsr.
Pabora cui mMarHuTHOrO mMOJIA NpPHU MEPEMEUICHUH IMPOBOJHMKA C TOKOM M KOHTYypa C
TOKOM B MarHUTHOM IIOJI€.
SIBnenne snexrpomarauTHOW MHAYKIMH. D/]C smekTpoMarHuTHOM MHAYKIuMuU. I[IpaBuio
Jlenua.
SABnenne camouHAyKUIMU. WHAYKTUBHOCTH KOHTYypa. WHAYKTHBHOCTH OECKOHEYHO
JUIMHHOT'O COJIEHOW[A.
SIBiieHne B3aMMHON MHAYKIUK. B3anuMHast ”HAYKTUBHOCT.
OHeprusi MarHUTHOTO TOJ OECKOHEYHO-/UIMHHOTO cosieHoujaa. OObeMHasi IJIOTHOCTh
SHEPruu MarHuTHOro nosis. JIokanuzauus SHEPrui MarHUTHOTO MOJISL B TPOCTPAHCTBE.
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MaruauTtHoe moJie B BewiecTtBe. Jlua- v mapamarHeTMkud. HaMarHW4eHHOCTh MarHeTuKa.
BekTop HaMarHM4eHHOCTH.

MounekynsipHble Tokd. CBs3b BEKTOpa HAMarHUYEHHOCTHU C MOJIEKYJISIPHBIMU TOKaMH.
BekTop Hanmps»K€HHOCTHM MAarHUTHOIO MOJIA M €ro cBoiicTBa. OTHOCHUTENbHAs MarHUTHAas
IIPOHULIAEMOCTh. PU3NYECKUI CMBICIL.

[loBeneHne BEKTOPOB MarHMTHOW MHAYKIMU M HANPsIKEHHOCTW Ha TpaHULE pasjelia
MarHeTUKOB.

®eppoMarHeTUKU. AHTU(DEPPOMArHETUKH.

Tok cMmeleHus. 3aKOH MOJIHOIO TOKAa C yU€TOM TOKa CMEIIEHUS.

VYpasuenue Makcsesuia B tuddepeHImanbHON U HHTErpaIbHON (hopMme.
KBasucranuonapusie Toku. Pacuer neneil nepemennoro toka. CBoOoaHbie KojeOaHUS B
ujeabHOM K0JiebaTeTbHOM KOHTYpE.

CBobopHbIe KOeOaHus B peaTbHOM KOJIe0aTeIbHOM KOHTYPE.

Bremyxnaennsie konebanus. Ilomyuuth BbIpakeHHE A TOKa B KOHType. BekropHas
JarpaMma HanpsKeHHUH.

Brmnyxaennsie konebanus. SIBieHue peoHaHca.



IIpuMepsl 3K3aMeHAUMOHHBIX 3aAaHUI

iﬁl ®opmyaupoBKa BoIpoca BapuanTtsl 0oTBETOB
1 JIuHMK HaNpsSYKEHHOCTH 3JIEKTPOCTATUYECKOTO IMOJIs | 1. OpTOrOHAIbHO K SKBUIOTEHIIMAIBHON
HaIpPAaBJIEHBI ... [IOBEPXHOCTU B CTOPOHY BO3pacTaHHs
MoTeHIMana
2. Tak, 4YTO BCerga COBIAJAIOT C
BEKTOpPAaMU HANPSKEHHOCTU 3. BJOJIb
SKBUIIOTEHIMAJIBHBIX IOBEPXHOCTEN
4. OPTOrOHAJBLHO K
IKBHIIOTEHIMATbHON MOBEPXHOCTH B
CTOPOHY YOBLJIM NOTEHLMAJIA
5. 10 KacaTeabHOH K
SKBUIIOTEHIIMAIIBHON TOBEPXHOCTH
2 3apsim  Ha  KaXIOW  OOKIagke  KoHAeHcaTopa | 1. He M3MEHMTCs
YBEIUYWIN B 4 pasa. 2. yBenuuuTcs B 2 pasa
Kax uzmenurcs ero émxocts? 3. ymeHbuTcs B 4 paza
4. yBenuuutcs B 4 paza
5. yBenuuuTcs B 4 paza
3 Awmnepmerp comnporusierrem 0,1 Om umeer mkany | 0,02 Om
1m0 4 A. Kakoe comnpoTuBiieHUE AOKHO OBITH Y
IIYHTa, YTOOBl YBEIMYUTh TpPEe] HU3MEpPEHUs
amnepmerpa 110 24 A?
4 Hon Na+ maccoit m BjieraeT B MarHuTHOe moje co | 1. eR/(mv)
CKOpPOCTBIO V MEPIEHANKYISIPHO JUHUAM UHAYKIWH | 2. mv/(eR)
MarHuTHOTO Toiss B W jaBmkercss mo okpyxkHocTH | 3. mVR/e
paauyca R. Moaynb BekTopa HHAYKIIMH MarHutHoro | 4. mve/R
MOJISI MOXKHO PaCCUUTaTh, IMOJb3YSACh BBIPAKEHUEM
5 Hampsxennocts MarautHoro noist H onpenenserca | MCToYHMKOM 10Jist
TOJIBKO ... U HE 3aBUCUT OT CBOWCTB CPEJIBI.
6 JlekpeMeHTOM 3aTyxaHMs Ha3bIBaeTcs (u3nueckas | 1. mokasblBaroIias, BO CKOJbKO pa3
BEJIMYMHA ... HalpsDKEHWEe Ha  KOHJEHcaTope B
pe3oHaHce Oonbllle  HampspKEeHus,
MOJIBOAMMOTIO K KOHTYPY
2. o0OpaTHasg 4uCIy TIE€PUOJAOB, B
TE€YEeHHE KOTOPBIX aMIUIUTY1a
YMEHBILIAETCS B € pa3
3. oOpaTHasi MPOMEXYTKY BPEMEHH, 3a
KOTOPBIN aMILIATYa Kose6aHui
YMEHbILIAETCs B € pa3
4. nmoka3piBalOIIas, BO CKOJbKO pa3
aMILUINTY/Aa KoJieDaHusl yMeHbIIAeTCsl
3a mepuoj
5. TmoKa3blBarollasi, BO CKOJIBKO pa3
aMIUTUTY/1a KoJIeOaHusl yMEHbIIAeTCs 32
OJIHY CEKYHIY
6. IpaBWJIBHBIN OTBET HE IPUBENIEH
7 beckoneuHass ToOHKas npsAMas HUTH 3apsbkeHa | 3,6 kB/m
ONHOPOAHO ¢ TwIoTHOCTRIO  A=2,00 mxKi/m.

Haiitu E kak ¢QyHKUIMM paccTosHMS T OT HHUTH.




Beraucnuts E mirs r=10,0 M.

Tonkuit crepxenp jguuHOM 1=10 cm Hecer
paBHOMEpHO pacnpeneyieHHbii 3apsan Q=1 uKiL
Onpenenuth NOTEHIUAT ( SJICKTPHUECKOTO IOJIS B
TOUKe, JieXallled Ha OCH CTEp>KHS Ha PaCCTOSHUU
a=20 cM oT OJMKalIIero ero KOHIa.

36,5B

JIBe  OeckoHeuHble  MapajuielbHble  IUIOCKOCTH
HaxonATcs Ha paccrossHuu d=0,5 cMm apyr ot apyra.
Ha nnockocTsx paBHOMEpPHO pacIipe/eieHbl 3apsiibl
C TIOBEPXHOCTHBIMH MIoTHOCTAMU 61=0,2 MKK1/M? 1
62=-0,3 MKKI1/M?. Onpenenutb pPa3HOCTh
noTeHImanoB U MEeX/1y MIOCKOCTSMH.

140 B

10

OnektpoeMkocTh C MIOCKOrO KOHJAEHCATOpa paBHA
1,5 Mmx®. Paccrossaue d Mexay miacTUHaMU PaBHO 5
mM. KakoBa Oyzer anektpoemkocTs C KOHAEHCATOPA,
€CJIM T1a HIKHIOKO TUTACTUHY TOJIOKUTD JIUCT Y00HUTA
TonmuHoi d1=3 Mm?

2,5 Mk®

11

Ammepmerp u BOJIBTMET] MO AKJTIOYHIIN
noclneaoBaTenbHo K Oatapee ¢ 3.4.c. & = 6,0 B. Eciu
MapajuieIbHO BOJBTMETPY MNOAKIIOYUTH HEKOTOpPOE
CONPOTUBJICHHE, TO  IIOKa3aHWE  BOJIbTMETpaA
ymenbliaercs B 1 = 2,0 pa3a, a IOKa3zaHue
aMIiepMeTpa BO CTOJIBKO K€ pa3 YBEJIWYUBAETCH.
Haittn nokazanue BOJIbTMETpA MOCIE MOAKIIOYEHUS
CONPOTHUBJICHMUSI.

2B

12

Jlammnouka u peocrar, COCMHEHHbIE
MOCJIEIOBATEIbHO, IPUCOECIUHEHBI K HCTOYHUKY
toka. Hanpsbkenune U Ha 3akumax JaMIIOYKH PaBHO
40 B, compotuBienue R peocrara paBHo 10 Owm.
Buewnsis uenp norpedisger MomHocts P=120 Br.
Haiitu cuny toka I B nenu.

2A

13

[To nByM  OECKOHEYHO  JUIMHHBIM  MPSIMBIM
napajuleIbHBIM IIpoBoAaM TekyT Toku [1=50 A u
=100 A B mNPOTHBOIMOJIOKHBIX HANPABICHUSIX.
Paccrossune d wmexay mnpoBomamu paBHO 20 cMm.
OnpenenuTh MarHUTHYIO MHIYKIUIO B B TOuke,
yZIaJeHHOW Ha r1=25 c¢M OT nepBoro u Ha 12=40 cm ot
BTOPOI0 IPOBOJA.

57,13 mxTa

14

Kopotkasa karymka, conepxamas N=1000 BUTKOB,
PaBHOMEPHO BpAIIA€TCsI B OJHOPOJHOM MarHUTHOM
nosie ¢ uaaykuuen B=0,04 Ti ¢ yrimoBoil CKOpoCThiO
®=5 paa/cC OTHOCUTEIHHO OCH, COBIAJAIOIICH C
JUAMETPOM KaTyIIKH M NEPIEHIUKYISIPHON JIMHUAM
UHAYKIUU ToJs. OnpeneauTb MTHOBEHHOE 3HaUEHUE
OAC wunaykuuu &i Uik TeX MOMEHTOB BPEMEHH,
KOTJia TUIOCKOCTh KaTYIIKU COCTaBiseT yroi a=60° c
JUHUAMM MHAYKIMM nonsd. Ilnomane S katymikum
pasHa 100 cM?.

1B

15

Cuna Toka B Koje0aTeIbHOM KOHTYpE U3MEHSIETCS 110
3akony I =10sin(1000t) A. MHAYKTUBHOCTH KOHTYypa
1 I'n. HaitguTe eMKOCTh KOHJIEHCATOpA.

1 Mk®
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IIpunoxenne 2

THnoBbIe KOHTPOJILHbIE BOIIPOCHI I IPOMEKYTOYHOM aTTeCTAlMU
OnexTpuyeckue 3apsaapl. JJUCKpEeTHOCTD MIEKTPUYECKUX 3apsAA0B. 3aKOH COXPAaHECHHUS 3apsja.
3akon Kynona. IloneBas TpakToBKa B3auMMOJEHCTBUS 3apsiioB. HanpsykeHHOCTh 3IEKTPUYECKOrO
nosid. [lome TouedHoro 3apsna. DBeluncieHue HanpsDKEHHOCTH IO OT  IIPOU3BOJIBHOTO
pacpeneneHus 3apsioB.
[Torok BekTopa. Teopema I"aycca.
IIpuMeHeHHe HHTErpaJlbHOM TeopeMbl laycca Il  HAaxOXKICHHsS HANPSHKEHHOCTH  IIOJIA,
CO3/1aBaEMOT0 3apsLKCHHBIMU TesaMu. [Ipumepst.
Pabota cunm 3JeKTpUYECKOTO TOJS MpH NepeMemeHuH 3apsna. lloreHnuanbHas >HeEprus,
noreHuuan. [loTeHnman nosus TOYEYHOro 3apsiaa.
Beluucnenue noreHnuana moJisi CUCTEMbI TOYEYHBIX 3apsAI0B C IPOU3BOJIBHBIM pPacIpeleIeHueM
3apsga. CBs3b IOTCHIMAJIA C HAIPSHDKEHHOCTBIO TOJIS.
[IpoBOHMKY M AUAIIEKTPUKHU. IIpOBOHUKH B 3JIEKTPUYECKOM IT0JIE.
DNeKTPOEeMKOCTb poBOAHUKA. KOHAEHCaTOphl. BhruncieHne eMKOCTH IUIOCKOTO KOHIEHCATOpa.
OHeprus anekTpudeckoro mnojs. OObeMHass IJIOTHOCTb SHEPruu 3JIEKTPUUECKOrO TMOJs B
IIPOCTPAHCTBE.
Dnektpuyueckuit numnoisb. [lone aumors.
OHeprus B3aUMOJEHCTBUS IUIOJSA C BHEIIHUM IojieM. CHiIbl U MOMEHT CHJ, IEHCTBYIOILME Ha
JIUIIOJNIb BO BHEIIIHEM I10JIE.
Husnextpuku. [onspusanus 1u3eKTpuKoB. BEKTOp MOJIIpU30BaHHOCTH.
[lone BHyTpu nudnexTpuxka. CBoOOAHbIE U CBA3aHHbIE 3apsiibl. CBS3b CBA3aHHBIX 3aps/iOB C
BEKTOPOM IOJIIPU30BAHHOCTH.
Bekrop anexTpudeckol  MHIYyKUMHM, €ro  cBoiicTBa. OTHOCHUTENbHAsT  JIUANCKTPUYECKas
IIPOHULIaeMOCTh. PU3NYECKHI CMBICII. BpIuncienue nois B JUJIEKTPUKE.
IloBeneHne BEKTOPOB HANPSKEHHOCTH M DJIEKTPUYECKOM MHIAYKLIMM HA TpaHULE pasjena ABYX
JUBJIEKTPUKOB.
CerHeToaNneKTpUKH, IbE303JIEKTPUKHU, DIIEKTPETHI.
Onexrpuueckuid ToK. Cuina Toka. BekTop cuibl IUIOTHOCTH TOKA. YPaBHEHUE HENPEPHIBHOCTH.
3akon Oma u JIxxoyns-Jlenna.
Onexrpoasuxkytas cuna (J1C). 3akon OMa A 3aMKHYTOM 1IeTH.
Pacuer nieneit moctostaHoro Toka. [Ipasuno Kupxroda. [Tpumep.
MarnutHoe noiue B Bakyyme. Bzaumoneiicrtsue TokoB. I1osieBast TpakToBKa B3aUMOAECHCTBUS TOKOB.
Cuna Amnepa. Cuia, AelicTBYIOIIast Ha ABMKYIIYIOCS 3apsyKEHHYIO YaCTHILy B MArHUTHOM TIOJI€.
3axoH buo-Casapa. MarauTHoe 1noJje IBHKYILIENCS 3apsKEHHOM YaCTHLIBL.
Brruncnute MarHuTHYXO MHAYKIMIO OT KOHEYHOTI'O JIMHEHHOTO ITPOBOJIHUKA C TOKOM.
BbuMcanTh MarHUTHYIO MHIYKIUIO OT BUTKA C TOKOM.
Teopema o HUPKYISIMKY BEKTOpAa MAarHUTHOM MHAYKIMHU. (3aKOH IOJHOTO TOKA).
IIpuMeHeHre 3aK0Ha IIOJIHOTO TOKA JUI HAX0XKACHWS MarHUTHOTO 110715 TOKOB. [IpuMepsl.
PaGora cunm MarHUTHOrO MOJS MpPH NEPEMEUICHUH MPOBOJAHMKA C TOKOM M KOHTypa C TOKOM B
MarHMTHOM IIOJIE.
SBnenue sanekrpomaruutTHOM nHAYKIMH. D/]C sanekrpomaruutHol nHAyKuMU. [Tpasuo Jlenna.
SIBnenne caMOMHAYKIMH. MHIYKTUBHOCTh KOHTypa. MHIYKTMBHOCTH OECKOHEUHO JJIMHHOTO
COJICHOM/JIA.
SIBneHue B3aMMHON MHAYKIMU. B3anMHasi HHIYKTUBHOCTb.
DHeprus MarHuTHOro MOJs OECKOHEUHO-IIMHHOrO cosneHouaa. OObeMHas IJIOTHOCTh SHEPTUH
MarHuTHOTO 1oJis. JIokanu3anus SHEpruy MarHUTHOTO I10JIS B IIPOCTPAHCTBE.
MarnutHoe mnone B BemiectBe. Jlma- M mapamarHeTukd. HamarHnmueHHOCTh Marhetuka. Bekrtop
HaMarHMYEHHOCTH.
Monekynsipubie TokU. CBA3b BEKTOpa HAMarHWYeHHOCTH C MOJIEKYJISIPHBIMU TOKAMH.
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BekTop HampsyKeHHOCTM MAarHUTHOTO TIOJIE M €ro cBoiicTBa. OTHOCUTENbHAsT MarHUTHas
MPOHUIIAEMOCTh. PUNYECKHIT CMBICII.

[ToBenenre BEKTOPOB MAarHUTHON MHAYKIIMU U HAPSHKEHHOCTU HA TPAHUILIE pa3jieia MarHeTUKOB.
deppomarHeTuku. AHTH()EPPOMArHETUKH.

Tok cmenienus. 3aKOH MOJHOI0 TOKa C y4€TOM TOKa CMEILEHUS.

VYpaBuenue Makcgesuia B nuddepeHImanb-HON U HHTETpaIbHOU (hopMme.

KBasucranmonapusie Toku. Pacuer neneii nepemeHHoro Toka. CBoOOHbIE KOJIEOaHUS B HI€ATBHOM
KoJ1e0aTeIbHOM KOHTYpE.

CBoOoHbIC KOJIeOaHUs B peIbHOM KOJIe0aTeIbHOM KOHTYpE.

Boinyxaennsie koneOanus. [lomyunTs BbIpakeHue A1 TOKa B KOHType. BekTopHas auarpamma
HaIIpSKECHUN.

Breinyxxaennsie kosebanus. SIBiaeHue peoHaHca.



TunoBbie KOHTPOJIBHBIC 3aJaHUA TJI51 HpOMe)l(yTO‘lHOﬁ aTTeCTAalluN

Haiitu E xak ¢yHKIMH pacCTOSIHMS T OT HHTH.
Beraucauts E msg r=10,0 M.

J‘;{ dopmyaupoBKa BOIpoca BapuanTs!l 0TBETOB
1 JIuHUM HaNpPsHKEHHOCTH 3JIEKTPOCTATHYECKOIo MOJs | 1. OpTOroHaIbHO K SKBUIIOTEHIMAIBHON
HaIpaBJICHHI ... IIOBEPXHOCTU B CTOPOHY BO3pacTaHUs
[IOTEHLIMAJIa
2. Tak, 4YTO BCerga COBIAJAIOT C
BEKTOpaMM HAIPSHKEHHOCTH 3. BIOJb
SKBUIIOTEHIMAJIBHBIX TOBEPXHOCTEH
4. OPTOrOHAJILHO K
KBUIIOTEHIMAJIBbHOH MOBEPXHOCTH B
CTOPOHY YOBLIM MOTEHINAJIA
5. 110 KacaTeabHOM K
SKBUIOTEHIIMAJIBHOM MIOBEPXHOCTH
2 3apsn Ha  Kaxaod  oOkimaake — KoHAeHcaTopa | 1. He H3MeHHTCs
YBEJIMUWIN B 4 paza. 2. yBenuuuTCs B 2 pasza
Kak n3menurcs ero éMKocTh? 3. ymeHbIuTCA B 4 pasza
4. yBenuuuTtcs B 4 pasza
5. yBenuuuresd B 4 paza
3 Awmnepmerp conpotusienueM 0,1 Om umeer mxkany | 0,02 Om
no 4 A. Kakoe coOmnpoTHUBIEHHE AOIDKHO OBITH Y
IIyHTa, 4YTOObl YBEIMYUTh NpEleN H3MEpPEHUs
amrepmeTpa 10 24 A?
4 Hon Nat+ maccoit m Bieraer B MarHutHoe moiie co | 1. eR/(mv)
CKOPOCTBIO V TIEPIEHAUKYJSPHO JIMHUAM MHAYKIHH | 2. MV/(eR)
MarHuTHOro mnoiss B wm jaBmxkercss mo okpyxHoctH | 3. mVR/e
paauyca R. Monynp BekTopa HHAYKIUH MarHutHoro | 4. mve/R
I0JII MOXHO PpAacCUMUTaTh, IMOJIb3YSACH BBIPAKEHUEM
5 Hanpsxennocts marautHoro noisist H onpenenserca | UCTOYHUKOM 10JIA
TOJIBKO ... U HE 3aBUCUT OT CBOWCTB CPEJIBI.
6 JlekpeMeHTOM 3aTyXaHus Ha3blBaeTcs (¢u3nyeckas | 1. Mokas3plBalolias, BO CKOJBbKO pa3
BEJIMYMHA ... HalpsDKEHWE Ha  KOHIEHCATOpEe B
pe3oHaHce  Oombplle  HapsDKEHUS,
NOJIBOAMMOTIO K KOHTYpY
2. oOpaTHas 4uCly TIEpUOJOB, B
TE€4YECHHE KOTOPBIX aMILTUTY/A
YMEHBIIAETCs B € pa3
3. oOpaTHasi MPOMEXYTKY BpPEMEHH, 3a
KOTOpBIH aMIUIUTYa Kosie0aHui
YMEHBILIAETCS B € pa3
4. moka3spiBapuasi, BO CKOJbKO pa3
aMILINTY/Ia KOJIeOAaHUs YMEHbINACTCS
3a nepuoj
5. moKa3blBarOLasi, BO CKOJIBKO pa3
aMIUINTYy/1a KoieOaHusl YMEHbIIaeTcs 3a
OJIHY CEKYHAY
6. IPaBUJIbHBIN OTBET HE NPUBEJICH
7 beckoneunass TOHKas mpsmas HUTH 3apsbkeHa | 3,6 kB/m
OMHOPOMHO ¢ MIoTHOCTRIO A=2,00 mkKn/m.




Tonkuii crepkenp jamuHoM 1=10 cM Hecer
paBHOMEpHO pacnpeaeneHHblii 3apsang Q=1 K.
OnpenenuTh MOTEHIMAT ¢ JJICKTPUYECKOTO TOJIS B
TOUYKE, JIeKalled Ha OCHU CTEpPXKHS Ha PACCTOSHHUU
a=20 cM oT OJIMKaHIIero ero KOHIa.

36,5B

JIBe  OeckoHEUHbIE  NapaJUICIbHBIE  IJIOCKOCTH
HaxoaaTcs Ha paccrosHuu d=0,5 cM apyr oT Apyra.
Ha miockocTsx paBHOMEPHO pacrpeiesieHbl 3apsi/ibl
C MOBEPXHOCTHBIMM TUIOTHOCTSIMU G1=0,2 MxKi/m? n
62=-0,3 MKK1/M2. Onpenenutsb pa3HOCTh
noTeHIanoB U MEXTy TUIOCKOCTSIMH.

140 B

10

OnexTpoeMKkocTh C IJIOCKOIO KOHJIEHCATOpa paBHA
1,5 mx®. Paccrosane d Mexay mIacTUHAMU paBHO S5
mmM. KakoBa Oyzer anexkrpoemkocts C KOHIIEHCATOpA,
€CJIM T1a HIDKHIOKO TUIACTUHY MOJIOKUTH JIUCT Y00HUTA
tonHON d1=3 Mm?

2,5 Mp®

11

Amnepmerp u BOJIETMETP IO IKITFOYHITH
rocJieIoBaTensHo K Oarapee ¢ 3.4a.c. § = 6,0 B. Ecnu
MapajuieIbHO BOJIETMETPY TMOAKIIOUUTh HEKOTOPOE
CONPOTUBIICHUE, TO  IIOKa3aHWE  BOJBTMETPA
yMeHbImaercss B 1 = 2,0 pa3a, a [oKa3zaHuUe
amIiepMeTpa BO CTOJIBKO JK€ pa3 YBEITUYHUBACTCH.
Haiitu mokazanue BOJIETMETpA TOCIE TOIKITFOUCHHSI
COIIPOTHBJIICHUS.

2B

12

Jlammouka U peocrar, COeIMHEHHEBIE
MOCJIeIOBATEIbHO, MPHUCOCAUHEHBI K HCTOYHUKY
toka. Hanpspkenne U Ha 3akuMax JaMIIOYKH PaBHO
40 B, comporuBienne R peocrara paBHo 10 Owm.
Bremnsis nenps norpebisier momHocTh P=120 Br.
Haiitu cuimy Toka I B nenu.

2A

13

I[lo nByM  OE€CKOHEYHO  JUIMHHBIM  MPSMbIM
napajuleNIbHbIM TpoBoJaM TeKyT Toku [1=50 A u
=100 A B MPOTHBOIOJOXHBIX HAIMPABICHUSIX.
Paccrosune d wmexay mnpoBomamu paBHOo 20 cwm.
OnpenenuTts MarHUTHYO HMHIAYKIUIO B B Touke,
yAajJeHHOW Ha r1=25 c¢M OT nepBoro u Ha r2=40 cM ot
BTOPOTO MPOBOJIA.

57,13 mxTa

14

Kopotkas katymika, comepkamas N=1000 BUTKOB,
PaBHOMEPHO Bpallla€TCsl B OJHOPOJHOM MAarHUTHOM
nosie ¢ uaaykuueit B=0,04 Tn ¢ yrmoBoii ckopocTbio
®=5 paa/c OTHOCHUTENBHO OCH, COBMAJAIOIIECH C
JTUAMETPOM KaTYIIKKA W TEPHEHAUKYISIPHON JTUHUAM
MHIYKUUU 1o, OnpenenuT MrHOBEHHOE 3HAaUE€HHE
OJC wnayknuu & amsg TeX MOMEHTOB BpPEMEHH,
KOT/Ja MJIOCKOCTh KaTYIIKU COCTaBIsieT yroi a=60° c
JMHUSAMHA UHAYKIUU 1ons. [lnomane S kaTymku
pasna 100 cm?.

1B

15

Cuna Toka B Koje0aTeIbHOM KOHTYpE U3MEHSIETCS 110
3akony I =10sin(1000t) A. MTHAYKTUBHOCTh KOHTYpa
1 I'n. HaiiguTe eMKOCTh KOHAEHCATOPA.

1 Mx®
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Pabouas mporpamma AUCHMIUIMHEL "DIEKTPUYECTBO U MAarHeTU3M" 10 HANpPaBJIEHUIO MOATOTOBKHU (CIIELIMAIBHOCTH)
03.03.03 "Pagno¢uzuka" HanmpaBieHHOCTH (MIPpodiio) TeneKkOMMYHHKAMOHHBIE CHCTEMBI H HH(POPMAIIHOHHBIE ctp. 39
texaosornu ®I'BOY BO «Uenl'V»

Pabouas nporpaMMa JHCHUIIMHBI (MOIYJI51) 0100peHa H PEKOMEH/10BaHAa:

[Ipopekrop mo ydeOHOI paboTe yTBepxaeHo 21.02.24 A.A. CanamaroB
YyeHbIM COBETOM (PU3UYECKOTO (paKyIpTeTa

[Iporokon 3acenanust Ne 08 ot 25.01.2024

IIpencenarens YueHOro cosera

¢uznyeckoro ¢gaxyyiprera COIJIaCOBAHO M.A. 3arpebun
3acenanuem kadenpsol o01Ield U TeopeTHYeCKO GU3NKN

[Iporokon 3acenanust Ne 05 ot 18.01.2024

3aBenyroumii kadeapoi COIIaCOBAHO A.E. Maiiep
ABTOpBI (COCTaBUTEIH) A.E. Maiiep
A.A. D6enp

Crpykrypa padodeii nporpaMmbl cOOTBeTCTBYeT npuka3dy pekropa ®I'bOY BO «Yeal 'V»
ot «13» anpeas 2021 r. Ne 247-1

© ®I'bOY BO «Yenl'V»




