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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamma TUCUUIUTHHBI "DIEKTPUUECTBO U MarHeTu3M" MO HAIlPaBJICHHUIO MOJTOTOBKH (CIENAIBLHOCTH)
24.03.03 "bamcTHKa M THIPOa’poarHaMHKa" HanpaslieHHOCTH (Ipodiuio) bammicTuka 1 ruipoa’sponHaMiKa cTp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

enp auctMIuInHbL «DIEKTPUUECTBO M MATHETH3M» COCTOUT B (JOPMHUPOBAHHUH Y CTYIEHTOB €IUHOM, CTPOMHOMN, JIOTHYECKH
HETPOTHBOPEUNBON (PU3NUECKON KapTHHBI OKPY)KAIOIET0 HaC MUPA MIPUPOJIBL, IPUOOPETEHNE HABBIKOB PEIICHHUS U HCCIIeOBAHUS
KOHKPETHBIX (PU3UUECKUX 33/1a4.

OCHOBHBIE 33J1a4U JUCITUTUTHHBL: N3YYCHUE OCHOBHBIX MTOHATHH QJICKTPUYICCTBA U MAarHeTU3Ma, U3y4€HHUEC OCHOBHBIX MECTOJOB
HUCCIICA0BaHUsA B (1)I/ISI/IKG QJICKTPHUYCCKUX 1 MAarHUTHBIX ﬂBHeHHﬁ; 3HAaKOMCTBO C HEKOTOPBIMHU IIPUIIOKCHUAMHU DJICKTPHUUICCTBA U
MarbHeTusma.

Pe3yJILTaTBI O6y‘IeHI/IH 110 JUCHUILUIMHE HAITPaBJICHBI HA JOCTHXXCHUEC NHIUKATOPOB!

OIIK-1.1. 3HaTh TEOPHUIO 1 OCHOBHBIC 3aKOHBI B 00JIACTH €CTECTBCHHOHAYYHBIX U OOLICHHKEHEPHBIX JHUCIIUTLTHH.

OIIK-1.2. YmeTh NIPUMCHATHh METOJAbI MAaTEMAaTHYCCKOT'O aHa/In3a U MOACIIUPOBAHHUSA B l'[pO(beCCI/IOHaJ'H)HOI‘/'I JACATCIIBHOCTH.

OIIK-1.3. YmeTh IPUMEHATH METOABI TCOPETUICCKOT'O U SKCIICPUMCHTAJIbHOI'O UCCIICI0OBAHU B HpO(i)eCCI/IOHaHLHOfI JACATCIIBHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OITOIT: b1.0.12

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

MonekynspHas pusnka

Mexanuka

2.2 I[I/ICIII/IIIJ'IHHLI N MPAKTUKH, JJII KOTOPbLIX OCBOCHUE JAQHHOM TUCHHILIHHBI (MOIIyJIS]) He00X0MMO KaK npeamecresyromiee:

OnTuka

ArtomHas dusnka

duzmka aTOMHOTO Aapa 1 3JIEMCHTAPHBIX YaCTHI]

SHGKTPOHI/IHaMI/IKa

DJeKTpOAMHAMHUKA CIUIONIHBIX CPe]

3. KOMIETEHL AU OB YYAIOIETOCS, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI U CLIATIJIMHBI
(MOJYJIS)

OIIK-1: Cnoco0eH NpUMeHSITh ecCTeCTBEHHOHAYYHbIEe H 00IeMHKeHePHbIe 3HAHNUSI, METOAbI MATEMaTHYEeCKOr0 AHAJIN3A U
MO/IeJTHPOBAHUSI, TEOPETHYECKOT0 M IKCIEPUMEHTAIHLHOI0 HCCIeJOBAHNS B MPO(ecCHOHAILHOM NesTeJIbHOCTH

3HaTh:

HHH JAOCTHKCHUA OIIK-1.1: 6a3oBeie TMOHATHSA, MOACIIN, MMOAXOAbI K aHAJIU3Y q)HSH‘IeCKI/IX SIBJICHUH 110 QJICKTPUYECTBY U MAaru€TU3MYy;,
OCHOBBI TCOPUHU, IPUHIHUIIBI 1 METOIbI (1)1/[3141(1/1 QJICKTPUUICCKUX U MarHUTHBIX HBHCHI/If/’I; METOABI TCOPCTUUCCKUX U
OKCIICPUMECHTAJIbHBIX I/ICCJ’IC,E[OBaHI/Iﬁ B CI)I/ISI/IKe

YMeTh:

Jns noctmxennst OITK-1.2: ucnonp30BaTh 0a30BbIe TEOPETHUECKUE 3HAHMSA 0 TEKTPUIECTBY M MATHETH3MY; TOHUMATh, H3/1araTh U
KPUTHYECKU aHAIM3UPOBATh 0a30BYI0 00uIehU3nIecKyro HHPOPMAINIO; HONIb30BaThCs OCHOBHBIMY MOHITUSIMU, 3aKOHAMH U
MOJIEIISIMH 3JIEKTPHYECTBA M MAaTHETH3Ma; PEelIaTh THIIOBEIE 3a1a4H 110 3IEKTPHIECTBY U MarHETH3MY

Baanern:

Js noctoxenus OITK-1.3: HaBBIKOM pellleHHs] KOHKPETHBIX (QU3MUECKUX 3a/1a4 110 NIEKTPUUECTBY U MarHETU3MY; METOAAMH
00paboTKU 1 aHAJIN3a HKCTIEPUMEHTANBLHON U TeOpeTHYECKOH (hr3ndecKoit HHGOpManum

B pe3yabTaTe 0CBOCHMS AMCHUIIJIMHBI 00yYaOLIMiics 10/KeH

3.1|3narth:

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 OJICKTPUYICCKUX U MarHUTHBIX ﬂBJ’ICHHﬁ; METOAbI TCOPETUICCKUX 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; PEIaTh THUIOBBIC 33/1a4H 110 JICKTPHIESCTBY U MATHETU3IMY

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)

O6wwasn TpyooemMKocTb 33ET

Yacos no yue6HOMy IuiaHy : 108 Bus! KOHTpOIIL B ceMecTpax:
B TOM YHCIIE :
ayJIUTOpHBIE 3aHATUS © 68 9K3aMEeHBHI 3
camocTosTeNbHast padota : 11
4acoB Ha KOHTponb : 18
KOHTaKTHas pabora: 79

UKP: 11

5. CTPYKTYPA U COJEP KAHUE TUCIUIIJIMHBI (MOAYJIS)

Kon HauMeHoBaHHe pa3/esIOB M TeM /BU/ 3aHATHS/ Cemectp | YacoB JIutepatypa
| 3aHATHSA [ 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 B3anMoAeHCTBUS 3apsinoB. BexTop JI2.2J13.1 JI3.2 JI3.3
HanpsbkeHHOCTH. HanpspkeHHOCTH 01 TOYEYHOTO 3apsiia U pacipeelIeHHOTO 91 32 33 24 25 56
3apsiga. [Ipumepsr. [lotok BekTopa. Teopema ['aycca mist BekTopa 27

HaIrpaBJICHHOCTU B BaKyyMe€. HpI/IMeHCHI/IC TCOPEMBI Faycca JJIs1 BBIYUMCJICHUSA
HANPsDKEHHOCTH TI0TIS, CO3JAHHOTO PAaCIpeeeHHBIM 3apsoM, 00JIaJalomiM
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 noss. Teopema Crokca. HanpsokeHHOCTS U
HOTEHIMAI I0JIS JUIOJIsL. DHeprus AUIOJIL BO BHEIIHEM roje. Cuila 1 MOMEHT
CHJI, ACHCTBYIOIUX HA JUINOJb BO BHELIHEM Moine. /JIex/

1.2 Pemienue 3a1a4 Ha BBIYMCIIEHUS HANIPSDKEHHOCTH M MOTEHIIMANA TOJI, 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 HMpummoy. Jluseprennus Bextopa. Teopema 'aycca 3 2 JI1.1 J11.2J12.1
muddepennnansHoii popme. [upkynsuus Bekropa. Potop Bekropa. Teopema JI2.2J13.1 JI3.2 JI3.3
Octporpaackoro-I'aycca u Croka. YciaoBue NOTEHIIMAIbHOCTH BEKTOPHOTO 019233 34 35 06
nosst. /Cp/ 97

Pazgen 2. DiexkTpuueckoe moJie B BelecTse

2.1 SIBneHue NIeKTPOCTaTHUECKONW HHAYKIUH. DJIEKTPOEMKOCTh YEAUHEHHOTO 3 6 JI1.1 J11.2J12.1
npoBogHuKa. KonaeHcaTopsl. DHeprus 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 Haau4YuK AUAIIEKTPUKOB. Bhruucinenue nons B
IDJIEKTPUKAX. DHEPTHs YJICKTPUIESCKOTO MOJISL B TUIJIEKTpUKax. /Jlex/
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2.2 Pemenvie 3a1a4 Ha BEIYMCIIEHNE HANPSDKEHHOCTH U NOTEHIMANIA IIPU HATMYUHT JI1.1 J11.2J12.1
MIPOBOIHHUKOB B AJIEKTPOCTATUIECKOM ToJie. Pemenne 3aa4 Ha BEIYUCIICHNE JI2.2J13.1 JI3.2 JI3.3
HaNpsHKEHHOCTY U NMOTEHNUANIA IPU HAJIMYUK AUBIEKTPUKOB B 013233 34 35 26
aneKTpocTaTdeckoM mone. /TIp/ 37

2.3 Mopenu JU3NeKTPUKOB. DIEKTPOHHAs TEOPHS MOJIIPU3ALUH HETIOISAPHBIX U JI1.1 J11.2J12.1
TIOJISIPHBIX TUDJIEKTPUKOB. 3aBUCUMOCTD AUAIEKTPUIECKONH BOCTIPUUMYHUBOCTH JI2.2J13.1 JI3.2 JI3.3
OT BHEIIHUX YCIOBUI I IOJIIPHBIX U HEMOJSPHBIX JU3NEKTPUKoB. /Cp/ 013233 34 35 26

37
Paznen 3. [locTosiHHBII dJ1eKTpUYeCKHii TOK

3.1 YpaBuenue HenpepbiBHOCTH. 3akoH OMa u J[xoyisi-JIeHna. JI1.1 J11.2J12.1
OrekTpoABKylIas cuia. Pacuer nenei nocTosHHOTO Toka. Teopus JI2.2J13.1 JI3.2 JI3.3
MIPOBOJTUMOCTH METAIJIOB. DIIEKTPUIECKUHN TOK B Bakyyme. /JIex/ 2132023543556

97
3.2 Perienue 3anau Ha npumeneHue 3akoHoB Oma u Jxoyns-Jlenna. Pacuer JI1.1 J11.2J12.1
ANEKTPUYECKUX Lene, mpuMeHeHne npasui Kupxroda. /TIp/ JI2.2J13.1 JI3.2 JI3.3
D132 33 34 35 26
97
3.3 DNeKTpOHHAs TEOPHS MPOBOAMMOCTH MeTaiuioB /Cp/ JI1.1 J11.2J12.1
J12.2J13.1 JI3.2 JI3.3
D132 33 54 35 26
97
Pa3znes 4. MaruuTHoOe 1oJjie B BaKyyme

41 B3aumoneiictBue TokoB. IToneBas TpakTOBKa B3aUMOJICHCTBUS TOKOB. 3aKOH JI1.1 J11.2J12.1
Awmrepa. Cuna Jlopenna. 3akon bro-Caapa. Berancienne BekTopa MarHuTHOM JI2.2J13.1 JI3.2 JI3.3
HHIYKIUH TOKOB IIPOU3BOJIbHON KOH(Uryparuyu. MaruuTHoe nosne D132 33 34 35 26
JBIKYILEHCS 3apskeHHOM yacTulbl. Teopema ["aycca aiig BeKTopa MarHUTHOR 27
uHayKIud. Teopema o IUPKYJISAIUY BEKTOPA MATHUTHON MHAYKIUH.

[IpuMmeHeHne TeOpeMbI O IUPKYISILAHN ISl BRIYUCICHUS BEKTOPA MarHATHOM
MHIYKIUH. YpaBHEHHMs, ONUCHIBAIOIINE MATHUTHOE 110JI€ B BaKyyMe. PaboTa o
MepeMeIeHUIO TPOBOAHUKA U KOHTYpa C TOKOM B MarHUTHOM Toue. /JIex/

4.2 Pemenue 3aga4 Ha 3akoHbl bro-CaBapa, AMIiepa U HaX0XJICHUE BEKTOpPa 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>keHHe 3apsDKEHHBIX 4acTHUIl B MarHUTHOM 1oje. Dddext Xomna. Oinune JI1.1 J11.2J12.1
TI0JIST BEKTOPAa MarHUTHOW WHAYKIIMH OT TIOJIST BEKTOPA HAPSIKEHHOCTH JI2.2J13.1 JI3.2 JI3.3
AJIEKTPOCTATHYECKOTO MOJISL. XapaKTep CUIIOBBIX JIMHUH ITHX MOJIEH. 2192 33 34 D5 D6
MarauTHbI MOMEHT TOoKa. MHAyKIHs, co3aaBaemast 3THM TokoM. /Cp/ 97
Pazgen 5. DnekTpoMarHuTHasi HHIYKIUS

51 SBnenue anexkTpomMarauTHOM nHAyKIuy. [1pasuio Jlenna. CaMOMHIyKIHS. JIT.1J11.2J12.1
WHaykTHBHOE sIBIEHUE B3aUMHON MHAYKIuH. TpaHcdopmaTopsl. DHeprus JI2.2J13.1 J13.2 JI3.3
MarauTHOTO 1mosst. O0beMHas TUIOTHOCTh dHeprun. CUITbl, IeHCTBYIONUE 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 JI1.1 J11.2J12.1

Pa3TMYHBIX H3MEHEHHUAX MarHUTHOTO noToka /I1p/

JI2.2J13.1 J13.2 JI3.3
0132 33 24 35 26
97
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53 Buxpesoli xapakrep Mo, CO31aBa€MOro IpHU dJIEKTPOMAarHUTHON HHIYKIHH. 1 JI1.1 J11.2J12.1
Toku ®yxo. Mcnons3zoBanue u 6opsda ¢ Humu. TpanchopmaTop, yCKOPHUTENb JI2.2J13.1 JI3.2 JI3.3
3apsDKEHHBIX YacTHIL - 0eTaTpoH. /Cp/ 013233 34 35 26

37
Pazgen 6. MarautHoe noJie B BelecTBe

6.1 Mogens Bemectsa. [Iua u Ilapa-marnetuku. MonekymspHsle Tokd. Bekrop 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 013233343526
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
HaIpsHKEHHOCTH [IPU HAJIMYUM MarHeTukos /I1p/ J12.2J13.1 JI3.2 JI3.3

D132 33 34 35 26
97
6.3 DNeKTpOHHAs TEOPHs Ana- U TTapamarnetusma. OeppomMarHeTu3M. 1 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/ 1 JI1.1 J11.2J12.1
J12.2J13.1 JI3.2 JI3.3
D132 33 34 35 26
37
Pa3nen 8. DaekTpoMaruuTHbie KoJiedaHus

8.1 Kgasucranunonapusie Toku. KonebareabHbIi KOHTYp. 3aTyXaromie KoieoaHus, 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 IPU CBOOOJHBIX TaK U MPU BEIHYKJCHHBIX KOJICOAHUSX, JI2.2J13.1 J13.2 JI3.3
paccMoTpeHue siBieHue pesonanca /TIp/ 213253 243556

97

8.3 Kgasucranuonapusie Toku. JuddepeHnuanbubie ypaBHEHUS )1 pacueTa 1 JIT.1 J11.2J12.1
Lenei KkBazucTaloHapHbIX TokoB. Mnenanc nenu. JlelicTByromume 3Ha4eHUS JI2.2J13.1 JI3.2 JI3.3
TOKOB 1 HalpsDKeHUH. MOIIHOCTB epeMeHHOT0 ToKa. /Cp/ D192 33 54 35 D6

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
012233 54 35 56
97

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

OT4eT 10 NMPAKTUYECKUM 3aJaHHSM.
KoHuTponsHbIE BOIPOCHI.

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

TunoBsie KOHTPOJIBHBIC 3aJIaHUSI 1 UHBIC MaTCPpUAJIbI JJIL TeKyIlIefI aTTeCTalliy IPEACTaBJICHbI B HpI/IJ'IO)KeHI/II/I 1.

6.3. TunoBbie KOHTPOJbHbIC BOIIPOCHI M 3aJaHUA I l'lpOMe)RyTO'lHOﬁ aTrecTaluu

TunoBsle KOHTPOJIBHBIE BOIPOCHI U 3a/IaHKsA AJIs IPOMEKYTOUHON aTTecTalluy npeacTaBieHsl B [Ipunoxennu 2.

6.4. Kputepuu oneHnBaHus

Ha sk3aMeHe CTyIeHTY Mpe/JiaracTcsi OTBETUTh Ha JIBa TCOPETHUYESCKUX BOIPOCA U PELINThH JBE MPAKTHYESCKHUX 3aaa4u. [Ipu oTBeTe
CTYZIEHT IIOJTy4aeT OLCHKY:

«OTJIMYHO» — 32 Pa3BEPHYTHIIl OTBET C MPUMEPAMH U MOSCHEHUSMH Ha BCE TEOPETUIECKHE BOIPOCH! ¥ TOJHOCTHIO PEIICHBI U
pacIuCcaHbl O ISHCTBHSAM BCe 3a1a4H;

«XOPOIIIO» — 32 Pa3BEPHYTHIH OTBET C IPUMEPAMU U MOSCHEHUSMHU Ha BCE TEOPETUIECKHE BOPOCHI U MOJHOCTHIO PEIICHa U paciicaHa
IO IeHCTBHSAM XOTsI OBI OJTHA 3a/1a4a, JTMOO MOJHOE pelIeHue ABYX 3aa4 U HETOJIHBIH OTBET Ha TEOPETUIECKHE BOIIPOCHI,
«yIOBJIETBOPUTEIBHOY - TaH YETKHUI JIOTMYHBIN OTBET HA TEOPETUIECKHE BOTIPOCHI U JIIOObIE IOTHYHbIE MOSICHEHHUS 10 33/1a4aM, JIH00
IIOJIHBII OTBET Ha OJIMH TEOPETUUECKHH BOIIPOC U peIlICHHE OAHOM 3a1aun (dacTuuHoe (He MeHee 50% peleHus 3a1a4um) UK IO0JIHOE B
3aBUCUMOCTH OT CJIOKHOCTH 33/1a4H), 1100 noytu nonHoe (He menee 80% peleHus Uit Kax 01 3a1a4yn) peleHne o0enx 3aaay;
«HEYJIOBJICTBOPUTEIILHOY - 3a BhINOIIHEHHE MeHee 50% 3amanuil, 3a HCKIIIOYEHUEM Cilydasi ouTH nosHoro (He MeHee 80% perieHus
JUTS KXKJI0W 33/1a4M) peleHus o0enx 3a1au.

7. YHEBHO-METO/JMYECKOE H HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemasi JinTepatypa

7.1.1. OcHoBHasi TATEPaTypa

ABTODBI, COCTaBUTETHN 3ariaBue WznarensctBo, ron| Pecypc
JI1.1 |Cuyxun /1. B. O0muii kype Gpuszuku: yaedHoe nocodue s By30B: B 5 Tomax ToM 3:|Mocksa : 3BC
3IEKTPUIECTBO W3narensckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "dusuxo-
MaTeMaTHdecKast

aureparypa" (OU
3MATIJINT), 2015

JI1.2 |CaBenses U. B. Kypc ¢usuku. B 3 1. Tom 2. DniekrpuuectBo. Konebanus u Bosiel.  |Cankr- [Tetepoypr | 3BC
BonHoBas onTuka : Jlanp, 2022
(https://e.lanbook.com/book/184164)

7.1.2. JlonoaHuTeIbHAS TUTEPATYPa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, Ton| Pecypc

JI2.1 |Martgees A. H. DIIEKTPUYECTBO U MarHETU3M: yaeOHOe TTocoOne sl By30B Mocksa : Beicmas
mkoJa, 1983

JI2.2 |Kanamaukos C. T DIEKTPUUECTBO: yueOHOE mocodue Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) Dusmatiut, 2004
7.1.3. MeTonnueckue pa3pabdoTku
ABTOpBI, COCTaBUTENN 3arsnaBue WznarensctBo, ron| Pecypc
JI3.1 |HupamumBunu 1. A., |[DnexTpruecTBO U MarHeTU3M Cankr- IlerepOypr | 3ObC
lanaruna E. B., (https://e.lanbook.com/book/209804) : JTaub, 2022
Kansesa H. A., ITonkoBa
E. A.
JI3.2 |AkcenoBa E. H. O6mas ¢uznka. DNEKTPUIECTBO U MAarHEeTH3M (TJIaBbI Kypca) Cankr- IlerepOypr | 3ObC
(https://e.lanbook.com/book/212690) : JTaub, 2022
JI3.3 |buprokosa O. B., ®dusuka. DNEeKTPUYECTBO U MarHETU3M. 3aJJauyl C PELICHUSIMU Cankr- ITerepbypr | OBC
Epmakos b. B., (https://e.lanbook.com/book/213077) : Jlanb, 2022

Kopeuxkas 1. B.
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7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTd ""UHTepHeT"

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

32 |9BC usnparesnnsctBa «Jlaub» https://e.lanbook.com/

23  |9BC usparensctBa «Mubpa-M» http://znanium.com/

D4 |9BC «tOpaiir» https://biblio-online.ru/

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

D6 |Hayunble n HayaHO-TIONYIIsipHBIE Jekiun http://elementy.ru

37 |YuebHo-meroanyeckuii caiit «IIpenogasaremnsm u cryaeHram» http://teachmen.csu.ru

7.3 Ilepeyenb nHGOPMAIUOHHBIX TEXHOJIOTHI

7.3.1 IIporpammHoOe oGecneyeHue

Adobe Reader
WinDjView
LibreOffice

Adobe Connect Acrobat
LMS Moodle

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DreKTpOHHBIN KaTanor HayyHou oubnmorexku Yenl'Y [DnekTpoHHbIl pecypc] : 6a3a nanubix / Yens0. roc. yH-T. — UensOuuck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHasbt
American Physical Society : caitr. — URL: http://journals.aps.org/about — 3. arri. — Pesxum 1ocTyIma: TOJIBKO U3 CETH YHHBEPCHUTETA. —
TekcT : 2IEeKTPOHHBIN.

3. Web of Science : mymsTuanciuuimHapHas peepatuBHas 6a3a JaHHBIX / KOMIaHus Thomson Reuters. — Pexum gocryma: s
3apeructpup. nonb3osareneit Yenl'V. — TekcT : 31MeKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — 5I3. aurn. — Pexum poctymna: st
3apeructpup. nosub3onateneit YenlV. — TeKcCT : 371eKTpOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anra. — Pesxxum ocTyma: [uist 3aperiucTpup. mojb3oBareneit Yenl'y. —
TekcT : 2NeKTPOHHBIN.

6. KOHCIIeKTHI JIKIHi ¢ IEMOHCTPALUsIMHI U BUPTYaIbHBIME J1JaD0paTOPHBIME 3KCIIEPUMEHTaMu Ha caiite http://teachmen.csu.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

HHH peajin3alii JUCHUILIMHBI UCTIOJIB3YHOTCH y‘IC6HBIe AYOAUTOPHUHU IJId TPOBCACHUA 3aHATUH JICKIITMOHHOT'O THUIIAa, MPAKTUYCCKUX
SaHﬂTHﬁ, TPYNIOBBIX 1 HHAWUBUAYAJIbHBIX KOHCyﬂbTaHHﬁ, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTallii, a TaKXKC IIOMCIICHUA
JUISL CAaMOCTOSITeIIbHOM paGOTH.

VY4eOHble ayAUTOPUH YKOMILIEKTOBAHBI CIIEIMAIU3UPOBAHHON MEOEbI0 M TEXHHYECKMMHU CPEICTBAMU O0YUEHUS - MYJIbTUMEIHMHHBIM
000pyI0BaHHEM (IKpaH, HOYTOYK, MPOEKTOP, KOJIOHKH).

Jlnst mpoBeneHus 3aHATHH JIEKI[OHHOTO TUIIA IIPeUIaraloTcss HabOphl IeMOHCTPAIIMOHHOTO 000pYIOBaHNS H y4eOHO- HATIIAXHBIX
noco6uil (MyJIbTUMEIUHHBIE IPE3CHTALUH).

Hcnonb3yeTcs >IeKTpOHHBIN YNTaIbHBIHN 3211 HayuHO! 6ubanoTexu Yenl'V (ayautopus 206) 11 caMOCTOATEIbHON paboOThI CTyJCHTA,
OCHAIIIEHHBIH IIEPCOHAILHBIMU KOMIIBIOTEPAMU, MyJIbTUMEIUHHON annapaTypoil. B ayautopun obecniedeH JOCTYI K pa3IuuHON
CIIPAaBOYHOI JIUTEPAType, SHUUKIONEAUIM, OubnuorpaguuecKuM U MOJTHOTEKCTOBBIM 0a3aM JaHHbIX, HH()OPMAILOHHBIM pecypcaM
«HTEpHET”.

9. METOAUYECKHUE YKA3AHUWSA JJIA OBYYAIOIIAXCA 11O OCBOEHHUTIO JUCHUIIIMHBI (MO/Y JIS)

OcBoeHme coiepkKaHus yaeOHOH AUCIMIUIMHBI « DIEKTPUYECTBO U MarHeTU3M) OCYIIECTBIIACTCS Ha JICKIHSIX, IPAKTHUECKUX 3aHATHIAX
U B MPOLECCE CAMOCTOSATENLHON Y4eOHOM NesTeIbHOCTH CTYICHTOB.

.HeKLU/IOHHBIe 3aHATHUA O6eCHC‘{I/IBaIOT TCOPETHYCCKOC U3YICHUC NTUCHUIIIINHBIL. OCHOBHBIMU METOJaMH 06yqu1/m SABJIAIOTCS
MH()OPMAMOHHO-00BCHUTEIBHBIN U MPoOIeMHbIA. Ha NeKIusIX u3iaraeTcs OCHOBHOE COJIepKaHHEe TEM MPOTPaMMBI, TPOBOAUTCS
aHaJIu3 OCHOBHBIX MOHATHH U pacCcMaTpUBAIOTCS TIPUMEPBI.

JIeKIMOHHBIN MaTepHa SBISETCS BaXKHBIM, HO HE €IMHCTBEHHBIM JUIsl YCBOCHUS y4eOHO# AuciMIuMHEL Ero o0s3atensHo
HCO6XO}II/IMO JOTIOJIHUTH MaTCpruajIioM OCHOBHOM 1 HOHOHHHTCHLHOﬁ JIMTCPATyphI 110 TEME.
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[IpakTuyeckue 3aHATHS CIIY)KAT JUIA 3aKPEIJICHNS] TEOPETHYECKUX OCHOB, M3JIaraeMbIX B JIEKIUAX. Ha mpakTHyecKux 3aHATUAX
o0yJaeMble OBJIa€BAI0T OCHOBHBIMU METOJIaMHU M IPHEMaMH pelleHus 3a1ad. [1o TeMaM NpakTHYeCKUX 3aHATHH TakKe
IIpelyCMOTPEHBI 3a/1auu 00J1ee BEICOKOTO YPOBHS CI0XKHOCTH. KpoMe TOro, CTyAEHTHI I0JIy4atoT JONOIHUTENIbHbIE CIIUCKY 3a/1a4 JUIs
pelIeHus], peIeHne 3a1a4 U3 9TOT0 CIHCKA MOXKET OBITh YUTEHO ITPU BBICTABICHUH UTOTOBOW OIIEHKH IO AUCHUILTHHE.

BaXHBIM MOMEHTOM IPH U3YyYSHHH JIFOOOH TUCIUIUIMHBI SBIISETCS OpraHU3alMs CaMOCTOSTEIbHOM paboTel. [Ipu ocBoeHNN
Marepuala He ClIelyeT CTPEMUTHCS K MEXaHUUECKOMY 3allOMUHAHUIO IIPUBEICHHBIX ONpeNeIeHU, (OpMYIUPOBOK U MOJ0XKEHHH,
ecnu TpeboBaHMs K Bam mpsMo He yka3pIBaloT Ha 3T0. BriosHe 3 heKTrBHOIT MOXKET OKa3aThCs HOMBITKA MTOHATH CYTh SIBICHHUS,
BBIPa0OTATh CBOE OTHOLIEHHUE K HEMY, OIIUPAsCh Ha MaTepUall, COJEepKalUics B peKOMEHI0BaHHO nuTeparype. Taxxke
PEKOMEH/IyeTCcsl PABHOMEPHO PACTIPEIeNIATh Harpy3Ky CaMOCTOSTEIFHOTO O0YUEHHUS B TEUCHUE CEMECTpa.

B cityuae nmpuMeHeHuUs pu 00y4eHUN AUCIMIUIMHBI JJIEKTPOHHOT0 00y4YeHHUs], TUCTAaHIIMOHHBIX 00pa30BaTEeNIbHBIX TEXHOIOTUI
oOmmenne 00yJaromuxcs U MPenoaaBaTeNs OCYIIEeCTBISIETCS B PEKIME PeaJbHOTO BpeMeHH (OHNAH-TeKuy (BeOMHAphI), YaThl,
BH/IC0-KOH(EPEHIUH U JIp.) M OTIOXKEHHOT0 BpeMeHH (CucTeMa quctaHnrnonHoro ooy4enns Moodle, MS Office365, dopymsi,
3JIEKTPOHHAS [TOYTA U JIP.).

ITpu 00y4eHuu Jiul ¢ OrpaHUIEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YUCHUE, AUCTAaHIIMOHHbBIE 00pa30BaTe/bHbIe
TEXHOJIOTHH TIPEIYCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepead MHGOPMAIK B JOCTYITHBIX I HUX (hopMax.

Peanuzanyst AUCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHHs, TUCTAaHIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0THi (1anee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10I0KEHHS O peati3aiid OCHOBHBIX U JIOTIOHUTEIBHBIX 00pa30BaTEeIbHBIX IPOTPAMM C
[IPUMEHEHUEM 3JIEKTPOHHOTO0 00y4eHHs U AUCTAaHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOIUH B (helepabHOM I'OCyJapCTBEHHOM
OIO/DKETHOM 00pa30BaTEILHOM YUIPEkKISHUH BEICIIEro o0pa3zoBaHus «HemsIOMHCKUI TocyIapCTBEHHBIN YHUBEpCHTETY, «[lomokeHuns
0 HOpSJKE 3aueTa 00yJaroIMMUCS 10 OCHOBHBIM IIPpodeccroHaIbHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHus B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3AIHSIX, OCYIIECTBISIONIMX 00pa30BaTeIbHYIO ACATSIBHOCTD, YICOHBIX
[IPEIMETOB, KYPCOB, TUCIUIUINH (MOAYJIel), IPAKTUK, JOIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOrPaMM» IIOCPEICTBOM JIEKTPOHHOM
nHpOopMaImoHHO-00pa3oBarenbHol cpeibl PTBOY BO «Uenl Vy». B uckimouurenbHbIx ciaydasx (popc-Maxop | T.11.) IPH
peanuzanuu oOpazoBaTenbHON AessTensHoCcTU ¢ npuMeHeHneM D0, IOT MoryT NIpuMeHATh KOMIIOHEHTBI, HE BXOJSINUE B IepeueHb
3JIEKTPOHHOM HHPOPMAIHOHHO- 00pa30BaATEIILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBHUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HHBAJIMJHOCTBIO 1
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbsI

OCBOCHI/IC JAUCHUIUIMHBI MHBAJIMAAMU U JIMaMU C OTPAaHUYCHHBIMH BO3MOXKHOCTSAMU 3J0POBbs OCYIICCTBIIACTCA C UCIIOJIb30BaAHUEM
CHEUHATIbHBIX TEXHWYECKHX CPENCTB W HH(POPMAIMOHHBIX TEXHOJOTHWH, MpeIoCTaBisieMbIX PecypCHBIM y4eOHO-METOANIECKHM
LEHTPOM MO OOYYEHHIO HMHBAIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3110poBbs Yenl'Y mo 3ampocy oOywaroierocs
(MOOHJIbHBIE CIICIHAIBHBIE TEXHHYECKHE CPEACTBA Ul JIMI C HApYWICHUSMH 3pPEHUS M C HApYIICHHEM CIIyXa, acCHUCTHUBHEIC
UH(OPMAILIOHHBIE TEXHOJIOTHH).

IMpu HEoOXoaMMOCTH Ul OOYHYAIOIIUXCS C HapyIIEHUAMH 3pEHHS Ha padodyuMx MecTax ISl MPOBEICHUS NPAKTUYECKUX HIIH
abOpaTOPHBIX 3aHATUI YCTaHABIHMBACTCS CIIEIMANIBLHOE TPOrpaMMHOE obecreueHne (MporpaMma pedeBO HaBHTAIMH, PEYEBBIC
CHHTE3aTOPbI, SKPAHHbIE JIYIIBI).

B yueOHble aymuropuu obecrieuuBaeTcs: OECHPENTCTBEHHBIN JOCTY IS 00y4alomuXCcsl ¢ HHBATUIHOCTBIO U C OIPaHUYSHHBIMH
BO3MOXHOCTAMH 3J0POBbA. B Ka)K}J,Oﬁ ayauTopuu, rac O6y‘{alOTC5I HUHBAJIUIbI U JiMla C OrpaHUYCHHBIMHA BO3MOKHOCTAMHU 310POBbA,
MpeTyCMaTpUBAETCS COOTBETCTBYIOLIEE KOJIUIECTBO MECT JUIS OOYUYAIOLIUXCS C YIETOM HApyIISHHH UX 30POBbSL.

ILJ'I?I OCBOCHUA JUCHUIIIMHBI HHBAJIMaM U JIMIIaM € OTPaHUYICHHBIMH BO3MOXXHOCTAMHU 3JOPOBbS MPCAOCTABIIACTCA JOCTYII K IICYAaTHBIM
WCTOYHMKAM, UMEIOIIMMCS B HaydHO# OnOnmmorexe Yenl'Y, ¢ MOMOLIBIO CIIEIHANBHBIX TEXHUUECKAX CPENICTB; JOCTYII C MIOMOMIBIO
CIICHUAJIBHBIX TEXHUYCCKUX W MNPOrpaMMHBIX CPEACTB K JJICKTPOHHBIM HCTOYHHUKAM, MNPEACTAaBJICHHBIM B (pOpMC 3JICKTPOHHOTO
JOKyMeHTa B (hoHze HayaHo! O6ubnmmotexn Yenl'yY wim 1eKTpOHHO-OMOIMOTEYHBIX CHCTEMAX.

y‘{e6HO'MCTO,Z[I/I‘lCCKI/IC MaTepualibl OJs 06yl{a}01u1/1xc91 U3 4YHuCJia UTHBAJIUAOB U JIML C OrpaHUYCHHBIMU BO3MOKHOCTAMU 300POBbA
MIPEJOCTABISIOTCA B JOPMaXx, alalTUPOBAHHBIX K OTPAaHMYEHUSAM HX 3I0pPOBbS U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIUH.

JIJ'IH WHBAJIUAOB U JIMIL] C OTPAHUYCHHBIMH BO3MOXXHOCTAMH 3J0POBbS OCBOCHUC NUCHUIIIMHBI MOXCET 6LITI) YaCTUYHO HJIM ITOJIHOCTBIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM TUCTAHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHIL.

IMpn mpoBeneHMM NPOMEXYTOUHOH AaTTECTAllMM IO AWUCHUIUIMHE OOYYaromMMCS ¢ HHBAJIUAHOCTBIO U C OTrPaHUYCHHBIMH
BO3MOXHOCTSIMU 3JI0POBbS O0ECHEUMBAETCSA IM0 HMX 3asBJICHHUIO IIPENOCTABICHHE B JIOCTYNHOW (opMe B 3aBHCHUMOCTH OT HX
WHIVBUAYAIBHBIX OCOOCHHOCTEH MHCTPYKIMH O IOpSAAKE IPOBEACHMS NPOMEXYTOUHOH aTTecTaluu, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3aJlaHus (MMMCBMEHHO Ha OymMare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMeHHO mpudrom bpaiins, ¢
HCTIONIb30BAaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHUN Npoueaypbl OLIEHUBAHUS PE3YJIbTATOB O0YUYECHUS WHBAIUAOB U JIUIl C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 370POBBS
MpelyCMaTpPHUBAETCsI UCTIOJIb30BaHUE MpeaocTaBlieHHbIX Uenl Y i cOOCTBEHHBIX TEXHHUYECKHX CPEICTB, HEOOXOIUMBIX UM B CBSI3H C
WX WHAMBHUAYAIBHBIMU O0cOOCHHOCTAMU. [Ipy HEOOXOIMMOCTH MHBAIKAAM U JIMLAM C OTPAaHMYCHHBIMHU BO3MOXXKHOCTSMH 370POBBS
NPeaAOCTABISACTCA JONOJIHUTEIIBHOC BPEMSA JId MMOATOTOBKH OTBETA HAa 3aJaHUsA, MPpOLECaAYypa OLICHUBAHUA PE3YJIbTATOB O6y‘lCHI/I$[ 10
JCIUIUTHHE MOYKET MIPOBOJUTHCS B HECKOJIBKO JTAIIOB.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

basa BoIpocoB iis OLleHKH 0a30BOT0 YPOBHS

Ne

i ®opmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

Hanpsx€HHOCTD MOJIsI CUCTEMBI TOUYEUHBIX 3apsiIOB

1 Todeunbie 3apsiibl
BEpUIMHAX KBaJipaTa.
Kak onu BzaumoaencTByror?

PAacCIIOJIOXUIIN B

1. cTArMBAKOTCA K HEHTPY

2. pacxozsrcs OT LIEHTpa

3. ocTalTCs B paBHOBECHH

4. OTBETUTHh HEBO3MOKHO T.K. HE XBaTaeT
JTAHHBIX

2 [To 3akony Kynona B Buae szQl—?z
T

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

1. npoOHBIX 3apsiI0B

2. TOYEYHBIX 3aPS/I0B JH00H BeJNYNHbI

3. Pa3HeCceHHbIX 3apsKeHHbIX Tel
chepuueckoit ¢GopMbl NpPH PaBHOMEPHOM
pacnpeieieHHH 3apsiioB M0 00beMy HJIM
MOBEPXHOCTH

4. 3apspKeHHBIX Ten cdepuueckoir GopMmer ¢
MOOBIM pacrpeieiecHueM 3apsaaa 1Mo o0bemy
WJTU TIOBEPXHOCTH

5. BCE OTBETHI BEPHBI

3 Kakue 3apsokeHHbIE Tena  MOXKHO
paccMaTpuBaTh KaKk TOUEUHBIE 3apsibl?

1. pa3mepbl KOTOPBIX HE MPEBBILIAIOT 1 MM

2. mo0Oble 3apsDKCHHBIE MaJCHbKUE Tl

3.  pa3Mmepbl  KOTOpPBIX  CpPaBHUMBI  C
paccTosTHUEM MEXTy HUMHU

4. 3apspKEeHHBIE TeJa mapooopa3Hoi (opMBbI

5. npaBWJIbHBIH OTBET HE MPUBeIeH

4 | Ipu AIIEKTPU3AINN TpEHHEM
CTEKJISIHHAsI Majlouka rnpuolpena 3apsij
Q (e — Moaynb 3apsaa dIIEKTPOHA).
CrnenoBarenbHO:

1. majgouka npuobpena Q/e MPOTOHOB

2. manoyka norepsia Q/e mpoToHOB

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

5 Kakas ¢usnueckas BeaMUMHA UMEET
uMeeT eAMHUIy u3mepenus B/m?

1. TUIOTHOCTB PHEPTUU DJIEKTPOCTATHUECKOTO
ToJIS

2. MOTeHIHAaI

3. HAaNPSAKEHHOCTH

4. sneKTpuyecKast MOCTOsTHHAS

6 HNmeercs YeThIpe 3apsKEHHBIC
yactunpl. Yactunel 1 u 2 o0OimagaroT
MOJIOKHUTEIHLHBIMU AIIEKTPUIECKUMU

3apsiaMu, YacTHUIIbI 3 U 4 —
OTpULIATEeNbHBIMU 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 ¢ yacturamu 3 u 4
5. BC€ ANEKTPUUECKH 3aPSKEHHbBIE YACTULIbI

IToTeHMan OIS CUCTEMBI TOUEUYHBIX 3apsA 0B

1 Ykaxure HOMeEpa BEPHBIX
YTBEPKICHUN MIOTEHIUATIbHOCTU
JIEKTPUYECKOTO TIOJIA.

1. ecnu paboTa ANEKTPOCTATUYECKUX CHII IO
MEPEMELIEHUI0 TOYEYHOro 3apsja BJOJIb
3aMKHYTOTO KOHTypa paBHa HYJIO, TO IOJie
MIOTEHIIUAIILHO

2. 3JIEKTPUYECKOE I0JI€ MOTEHIHAIbHO, €CIIU
LUPKYJSALUS BEKTOpAa HANPSHKEHHOCTH IOJIA
10 TPOU3BOJHLHOMY 3aMKHYTOMY KOHTYpY




paBHa HYJIIO
3. DJIEKTPUYECKOE TOJI€ MOTEHLUUAIBHO, €CIU
CWJIbI, JCUCTBYIOIIME Ha TOYEUHBIM 3apsia B
QJICKTPOCTATUUCCKOM I10JI1€ SBJIAKOTCS
KOHCEPBaTUBHBIMU

4. 37EeKTpUYECKOE I0JI€ MOTEHIUAIBHO, €CIIU
HaMpPsHDKEHHOCTh DJIEKTPUYECKOIO IMOJIsl paBHA
TpaJUCHTY NOTCHIMAJIA, B3ITOMY C O6paTHBIM
3HAKOM

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

6. Bce IpuBeIéHHbIE YTBEP:KIeHHUSI BEPHbI
7. BCE NIPUBEIEHHBIC YTBEPKICHUS HE BEPHBI

Jluaun HaINpsHKEHHOCTH | 1. OPTOrOHAJIBHO K  AKBHUIIOTEHIIMAIBLHOMN
3IEKTPOCTATUUECKOTO MoJIs | TIOBEPXHOCTH B CTOPOHY  BO3pacTaHUs
HaIlpaBJICHBI ... MOTEHIIMAIa
2. Tak, 4TO BCEr/Ja COBIIAJAIOT C BEKTOpaMH
HaIPsHKEHHOCTH 3. BJIOJIb
OKBHUITOTCHIINAJIBHBIX HOBCpXHOCTGfI
4. OpPTOrOHAJIBHO K 3KBHIOTEHUHAJILHON
NMOBEPXHOCTH B CTOPOHY yobLIH
MOTEHIIMAJIA
5. 110 KacaTelIbHOM K SKBUIIOTCHIIMAIBHOM
MTOBEPXHOCTH
Uro MIPEICTABIISIET coboit | 1.  TOBEpXHOCTh,  paBHOyHaJ€HHas  OT

SKBHUIIOTCHIIMAJIbHAA HOBCpXHOCTL?

HCTOYHUKA MOJIS
2. reoMeTpUYecKOe MeCTO TOYEK C PABHBIM
NOTEHINAIOM

3. MOBEPXHOCTH CYIIECTBOBAHUS MMOTEHIIAATIA

4, reoOMCTPHUICCKOC MCCTO TOYCK,
CUMMCTPUYHBIX  OTHOCHUTCIBHO  HCTOYHHKA
T10JI4

5. TEOMETPUYECKOE MECTO TOYEK C HYJIEBBIM
MOTEHIIMAJIOM

@dusnyeckass BeIMYMHA, HMEIOLIAs B
cucreme CHU pasmepHOCTS M/C?,
Ha3bIBAETCH. ..

1. mpoliIeHHBIM ITyTEM
2. mepeMeleHueM

3. CKOPOCTBIO

4. yrioBoi CKOPOCTbIO
5. yckopenuem

DIEKTPUYECKOE 1O

JIC 3aPSAKCHHBIX TCJI

Ha pnuHHOM TOHKOM IpsIMOM IPOBOJIE
PaBHOMEPHO pacrpeneneH
aNeKTpudeckuit  3apsa  Q, MHA
npoBona L. KakoBa HanpsikeHHOCTb
MOJISl HA PACCTOSHUU T

OT NMPOBOJIA BAAIU OT €r0 KOHIIOB?

1. Q/(4neor?)
2. Q/(2ngor?)
3. Q/(4meorL)
4. Q/(2meorL)

5. IpaBUJIBHBIN OTBET HE NPUBEJICH

Ompenenure pa3HOCTh TMOTEHIUATIOB
MEXIY MTACTUHAMU MJI0CKOTO

1.400 B
2.02B
3.32B

KOHJICHCATOPA,  PACCTOSIHHE  MEXKIY




KoTopbiMU 4 cM, a HanpshkéHHocTh | 4.5 B
ANEKTpUYECKOro Moyt Mexay Humu | 5.200 B

pasHa 80 B.

JIuaun HaIPSKEHHOCTHU | MOJIOKUTETbHBIX
AJIEKTPOCTATUYECKOTO HOJIS | OTPMUATEJIbHBIX
HAa4YMHAIOTCSL  Ha 3apsgax U

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

JInann HaIpsAKCHHOCTU HUKOT'/IA ...

HE NMEPECCKANTCH

Kakas ¢usnueckas BenWMYMHA UMEET
eauHUIly u3mMepeHus: B/m?

1. MJIOTHOCTH SHEPIUH SIEKTPOCTATUYECKOTO
oJIs

2. MOTEeHLIHAN

3. HANPSKEHHOCTH

4. sneKTpruYecKast MOCTOSTHHAS

DJIEKTPOEMKOCTh. JHEPT

W DJICKTPHUYCCKOTI'O ITOJIA.

@dusnueckas BEIMYHMHA, PA3MEPHOCTH | 1. 3JIEKTPOEMKOCTBIO

KOTOPOM MOXKHO MPEJICTAaBUTh Kak | 2. HAIPSHKEHHOCTBIO OIS

Kn/B, sBrsiercs ... 3. DJIEKTPUYECKON MTOCTOSHHOM
4. IUANEKTPUYECKON TPOHUILIAEMOCTBIO
5. paboToil mepemenieHus 3apsiia B
JJIEKTPUUYECKOM T10JIE

3apsina Ha KaXX 101 oOkazake | 1. He H3MEHUTCS

KOHJICHCATOpa YBEJIMYWIH B 4 pa3a.
Kak usmenunrcsa ero éMKOCTB?

2. yBenmuuuTcs B 2 pasa
3. ymeHbLIUTCS B 4 pas3a
4. yBennuurtcs B 4 pasa
5. yBenuuutcs B 4 paza

Mexay oOKJIaIKaMu IUIOCKOTO
KOHJICHCAaTOpa OBbLT  BO3MyX. 3aTeM
MCXKAY HHUMH IIOMCCTUIIM HEKOTOPOC
BEILIECTBO c JMAIEKTPUYECKOM
MPOHUIIAEMOCTBIO &,

Kaxk U3MEHUTCS EMKOCTB
KOHJIeHcaTopa?

1. He u3MeHuTCs

2. yBeIMYUTCA B 2 € pa3
3. yMEHbIIUTCA B 2 € pa3
4. yBenuuutcs B 2 € pas
5. yBeqmumTes B € pa3s

Enuanna  pa3MepHOCTH  (U3HYECKOM
BEJIMYMHBI, KOTOPYIO MOXHO
npencraButh kak J[x/B? HasbiBaeTcs

1. Kynon
2. Ammep
3. Hetoton
4. ®apan
5. Om

Kongencarop 3apsaaunyu M OTKIIOUMIH
OT UCTOYHHUKA IOCTOSTHHOTO TOKA.

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

1. He u3MeHuTCs

2. yBeqmumTCs B 2 pasa
3. yBenuuuTcs B 4 paza
4. ymensinTes B 2 pasa
5. yMmeHbUTCS B 4 pasza

[Tpu YBEIUYCHUH pasHocTH
OTEHIINATIOB HaA oOKITamKax
KOHJICHCAaTOpa BTPO€ DHEPrus €ro

AJIEKTPUYECKOTO TIOJISI YBEIMUYMIIACh Ha
200 JIx. DHeprust 3TOro KOHJAEHcaTopa
BHauasie ObUTa paBHA ...

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

Eciu KOHACHCATOp OTKIOYUTL OT

1. 3apsAa OCTAHCTCA HCU3MCHHBIM, 4 PAa3HOCTb




HCTOYHUKA [MUTAHNA,
YBEJIUYUTH paccrosinue
0oOKJIagKaMHu, TO ...

a 3aTeM

MEXKTY

MOTEHIMAJIOB YMEHBIIUTCS

2. 3apsaa yMEHBUIMTCS, a
MOTEHIINAIOB OCTAHETCSI HEU3MEHHOM
3. 3apsx  yBeIMUMTCA, A
MOTEHIINAIOB OCTAHETCSI HEU3MEHHOM
4. 3apsin  ocTaHeTcs HEW3MEHHBIM,
Pa3HOCTb NOTEHIHUAJIOB YBEJIHYHTCH

S. IpaBUJIbHBIN OTBET HE NPUBEIAEH

pa3HOCTh

pasHoOCTh

a

TlocTosHHEIN 311

EKTPUYECKUMN TOK

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

NpU TMOJKJIOYEHUH BO BHEIIHEH uenu | 4.1 A
pesuctopa c conporusieHuem 3.5 Om? | 5.4 A
Uemy paBHO BHyTpeHHee | 1.4 Om
COIIPOTHUBIIEHUE MCTOYHHMKA ToKa c |2.9OmMm
OJIC, paBuori 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
nveer wmkany g0 4 A, Kakoe
COMPOTHUBIICHUE JIOJDKHO OBITH Yy IIYHTA,

YTOOBl YBEIUYHUTH MpEAeN H3MEPEeHHUS

amnepmerpa 10 24 A?

JBe mammbl, paccuntanHbie Ha 220 B u | 1. Q1 < Q2
UMEIOIIMEe HOMHHaIbHbIE MoOIIHOCTH | 2. Q1 > Q2
P1 =40 BT, P2 =100 Br, Bxmouens B | 3. Q1 = Q2
cetb U=220B mocnemoBarensHo. | 4. Q2 =4Q1
CpaBHute KOJIMYeCTBa TETJIOTHI,

BBIZICJICHHBIC B JIaMIlaX. 3aBUCHUMOCTBIO
COIIPOTHBJIEHUS JIAMIT OT TEMIIEPaTyphl
peHeOpeyb.

MarsuTHoe I0JIe CTAlITUOHAPHOI'0 TOKAa B BAKYYyMC

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

1. IPOBOAHUKY MTOBOPAYUBAIOTCS

2. IPOBOJHUKY MPUTATUBAKOTCS

3. NPOBOAHUKH OTTAJKHBAKOTCS

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. B3aummogeiicTBHe [IBYX MNapajlieJbHbIX
NPOBOJHHKOB C TOKOM

2. TOBOPOT MAarHUTHOM CTpeNKH BOIM3U
IIPOBOJHMKA IIpU IPOIYCKAaHUU YEpPE3 HETO
TOKa

3. B3aMMOJEICTBHE JBYX MarHUTHBIX CTPEJIOK
4. BO3HUKHOBEHHE JIEKTPUYECKOIO TOKA B
KaTYyLIKEe [IpY BIBUTAaHUH B HEE MArHUTA




Urto Habmr012710Ch B OMbITe DpcTena?

1. B3auMozeiicTBHE
MIPOBOJIHUKOB C TOKOM
2. B3aUMOJICHCTBHE IBYX MAarHUTHBIX CTPEIOK
3. BO3HUKHOBEHHME DJIEKTPUUECKOTO TOKa B
KaTyIIKe MPY BJIBUTAHUH B HEE MarHuTa

4. IOBOPOT MATHUTHOM CTPEJIKHM BOJIU3HU
NMPOBOIHMKA NMPHU MPONYCKAHUHU Yepe3 Hero
TOKA

IBYX  TapajljiesIbHbIX

[Ipoton u anbda-yacTuIia BICTAIOT B
OJIHOPOJIHOE MAarHuTHOE oJie
MEePIEHIUKYISIPHO BEKTOPY MAarHUTHON
WHJIYKIUU C OJIMHAKOBBIMU CKOPOCTSIMU
V. OTHoLIEHHE MOyJIeH CHII,
JNEUCTBYIOIIMX Ha HHUX CO CTOPOHBI
MarHUTHOTO IIOAs B O3TOT MOMEHT
BPEMEHU, ...

1. paBHoO 1

2. paBHO 2

3. paBHo 1/2

4. paBHo 4

5. NpaBUJIBLHBINA OTBET HE MPUBEIAEH

HMon Nat+ wmaccod m BI€eTacT B
MAarHUTHOE TIOJIE CO CKOpPOCTBIO V
NEePHIEHIUKYISIPHO JIMHUSAM HWHIYKIUU
MarguTHOTO mojsd B m aBmxkercd 1o

OKpyKHOCTM pamuyca R. Mogynb
BEKTOpa MHJIYKIHMH MAarHUTHOIO I10JIA
MO>KHO paccuuTarsb, II0JIB3YSICh
BBIPQ)KCHUEM ...

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

BJ'ICKTpOMaFHI/ITHaH HWHIAYKIO U

Kakoil n3 mnepeuyucieHHBIX IPOLECCOB
00BsICHSACTCS SIBJICHUEM
AJIEKTPOMArHUTHON UHIYKITUU?

1. BO3HMKHOBEHHWE CHWJIbI, JICUCTBYIOIIECH Ha
JBUKYILYIOCS 3apPSKEHHYIO YaCTHUILY

2. B3aUMOJICHCTBUE IBYX MPOBOJOB C TOKOM

3. BOBHHUKHOBEHHE JJICEKTPUYECKOr0 TOKa B
3aMKHYTOM KAaTylIKe IPU yYMEHbIICHUU
CHJIbl TOKA B KaTylIKe, HaXxoAsUIencs
paaoM

4. OTKIIOHEHHWE MAarHUTHOW CTpPEJIKK IpHU
MPOXOXKICHUU MO MPOBOAY IJIEKTPUUECKOTO
TOKa

5. MpaBUJIbHBINA OTBET HE MPUBEIAEH

Nmerotcs TpH OJIMHAKOBBIX
METAUTMYECKUX Kosbla. M3 mepsoro
KOJIbLIa BBIBOJUTCSI MarHuT, BO BTOpPOE
KOJIbIIO BBOAUTCA MAr"HviT, B TPEThHEM
KOJIbLIE  HAaXOJWUTCS  HEMOJBH>KHBIN
MarHur. B KaKoM KOJBIIC TECUECT
WHJIYKIUOHHBII TOK?

1.1 nu2

2. ToNBKO 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

3aMKHYTbI

Hanpsokennocte mMaruutHoro monst H
ONPEIENAETCS TOJIBKO ... U HE 3aBUCUT
OT CBOWCTB CpPEJBI.

HcToOUHNKOM mOJIsl

OmuH pa3 MojIoCOBOM MarHMUT IagaeT
CKBO3b HEMOJBUKHOE METaNINYECKOE
KOJIBLIO

I0’KHBIM TIOJIIOCOM BHHU3, BTOPOM pa3 —

1. Bo3HHKaeT B 000HX C1y4asx

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




CCBCPHBIM  IIOJIIOCOM  BHHS3. Tox B

KOJIBIIE ...
ITepemeHHBII TOK. DIEKTPOMAarHUTHBIE KOJICOaHUS
Jlorapugmuueckum JeKkpeMeHToM | 1. oOpaTHass IpPOMEXYTKY BPEMEHH, 3a
3aTyxaHus HasblBaeTcsl  (huU3MUecKas | KOTOPbII aMILIUTY1a Kose0aHus
BEJIMYUHA ... YMEHBILIAETCS B € pa3
2. [oKazplBamollasg, BO  CKOJbKO  pa3
aMIUIUTyAa KojeOaHWs yMEHbIIAeTcs 3a
epuos
3. mokasplBaroIlas, BO CKOJBKO  pa3
HaIlpsSOKEHUE Ha KOHAEHCATOpE B PE30HAHCE
OoJnpllle  HANpPSDKEHUS, MOABOJMMOIO K
KOHTYpY
4. oOpaTHasi 4YHCJIy NEPUOAOB, B TeYeHHUE
KOTOPBIX aMILIMTYya KoJieOaHus
YMeHbIIIaeTCs B € pa3
5. IpaBWILHBINA OTBET HE MTPUBEJICH
[Tox nukmryeckoit (KpyroBoii) 4acToTom | 1. Bpemsi 0THOTO MOJHOTO KoJieOaHus
Koje0aHus cieayeT MOHUMATD ... 2. yicno KonebaHuii B €UHUIY BPEMEHU
3. BenuuuHy, OOpaTHYI0  HIPOMEXYTKY

BPEMEHH, 32 KOTOPBIH aMIUIUTYya KojeOaHHi
YMEHBILUTCS B € pa3

4. yncio koJiedbaHuii 3a 6.28 cekyH

5. IpaBUJIbHBIN OTBET HE NIPUBEJIEH. ..

Ammuatyna 3aTyXaroImiero
AIEKTPUIECKOTO KoJeOaHus
TEOPETUYECCKH YMEHBIIIAETCS oT
Ha4YaJIbHOT'O 3HAYCHUA 10 HYJIA B

TCUCHHUC BPCMCHH, PABHOIO ...

1. mepuoay xKoneGaHuit

2. BpEeMEHH peJaKcaluu

3. 0eCKOHEYHOCTH

4. ompenereHHOMY IPOMEXKYTKY BPEMEHH,
pa3IMYHOMY JUISl pa3HbIX KOHTYPOB

S. IpaBUJIbHBIA OTBET HE MPUBEJICH

JIEeKpeMEHTOM 3aTyXaHHUsl Ha3bIBacTCA
¢u3nueckas BeJIUUMHA ...

1. nokaspiBaromas, BO CKOJBKO  pa3
HalpsDKEHWE Ha KOHJEHCATOpPE B PE30HAHCE
Oosbllle  HaNpsDKEHUs, MOJBOAMMOIO K
KOHTYpY

2. oOparHas 4HUCIy HEpUOJIOB, B TEUEHHE
KOTOPBIX aMIUIUTYJla YMEHbIIAETCS B € pa3

3. oOpaTHas TNpPOMEXYTKY BpEMEHH, 3a

KOTOPBIH aMIUIUTY1a Kosie0aHui

YMEHBIIAETCS B € Pa3

4. noka3bIBalOLIasi, BO CKOJbKO pa3

aMILIMTYyAa KoJieDaHWsl yMeHbINaeTcsd 3a

nepmuosj

5. mokasplBalolias, BO  CKOJBKO  pa3

aMIIATy/a KoJeOaHNsl YMEHBIIACTCS 3a OHY

CeKYHIY

6. MPaBUJIBHBIN OTBET HE IPUBEJICH
Koadduunenrom 3aryxaHus | 1.  TOKa3pIBaromias, BO  CKOJBKO  pa3
Ha3bIBaeTCs (PM3UYECKasi BETMYMHA ... HalpspKeHWe Ha KOHJEHCATOPE B PE30HAHCe

Oosbllle  HANpsOKEHUs, MOJBOAMMOIO K

KOHTYPY

2. oOparHasi 4HUCIy HEpUOJIOB, B TEUCHHE

KOTOPBIX aMIUIATY 1A Kose0aHus




YMEHBIIIAETCSA B € pa3

3. oOpaTHasi MNPOMENKYTKY BpeMeHH, 3a
KOTOPbIi aMILINTYyaa KoJIe0aHus
YMeHbIIIAeTCs B € pa3

4. mnokasplBawmolllasg, BO  CKOJbKO  pa3
aMIUTMTy/la KoJeOaHWW yMEHbIIAeTcs 3a
Nepuo/I

5. IpaBUJIbHBIN OTBET HE IPUBEJICH

baza BOIIPOCOB IJIsI OOCHKH CPCAHCTO YPOBHA

Ne
/o

®dopmyaupoBKa Bompoca Bapuantsl oTBeTOB

HaHpH)KéHHOCTB I10JIs1 CUCTEMBI TOUCYHBIX 3apsA 0B

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

Bonu3u METaJUTHYECKOTO mapa
TIOMECTHJIM TIOJIOKUTEIIFHBINA TOUYCYHBIN
3apsia.  Ilpu  3TOM  OKazanmoch, 4YTO
ANIEKTPUYECKAas CHJIA, NEUCTBYIOIIAs Ha
3apsi, paBHa Hymro. Hailpure 3Hak
3apsiia mapa Q.

W =
fo¥er=
NV

oS oo

JIBe  mapamnenbHble  OeckoHeuHble | 75 B/m
IUIOCKOCTH  3apsDKEHBl:  OAHAa ¢
IUTOTHOCTBIO o1=+4,42%10"1° Kn/m>,
apyras ¢ IUIOTHOCTbIO 62=-8,84%10"
10 Kn/m? . HaiiTu HanpsKeHHOCTh T10JIS
E Mexay niacTHHaMH.

beckoHeuHass ToOHKass nmpsMas HUTh | 3,6 kB/m
3apshKeHa OJHOPOJHO C IUIOTHOCTBIO
2=2,00 MKK1/M.
Haiitu E kak ¢pyHKIMH paccTOSHUSA T' OT
auTd. Beraucouts E g r=10,0 M.

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

HOTCHIII/IaJ'I 10JIsI CUCTEMbI TOUCYHBIX 3apsA10B

Toueunsrit 3apsag Q=10 vKn, Haxomscs | 1 kB
B HEKOTOpOH TOYKe MoJsl, o0iazaeT
noteHManbHou sHepruent [I=10 mx/[x.
Halitn moTeHnman ¢ 3Tol TOYKU MOJIA.

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

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




Onpenenuts NOTEHUMAI @ IOJIA B
TOUYKE, yAaJIEHHOW Ha paccrosiHue =10
CM OT IIEpBOrO 3apsAja W JeKalehd Ha
JMHUHU, MPOXOAAIIEH Yepe3 INEepBbIU
3apsj, NEPIECHIUKYIIIPHO HANPaBICHUIO

oT Q1 x Qo.

Ilo Tonkomy konbly pagumycom R=10 | 505,5 B
CM paBHOMEPHO pacHpelieieH 3apsl C
auHerHoi miotHocThio T=10 HK/M.
Onpenenuth NOTEHLUAN @ B TOYKE,
Jexamer Ha  ocM  KONlblla, Ha
pPacCTOSIHUU a=5 CM OT LEHTPA.

Toukuit crepxxenp namuHoi 1=10 cm | 36,5 B
HECET PaBHOMEPHO pacIpeesieHHbIN
3apsij Q=1 aKi. Onpenenuthb
MOTEHIUAN (¢ SJEKTPUYECKOTO MO B
TOUKe, JieXallled Ha OCH CTEpKHsS Ha
paccrosinun a=20 cMm oT Onmxaiiiero
€ro KOHIIA.

Tonkue cTepxHu 00pa3yroT KBajpar co | 84,3 B
cropoHot  mmHOM a.  CrepxkHH
3apSKEHbl C JIMHEMHOW IUIOTHOCTBIO
t=1,33 vKn/M. Haiitu nmotreHnman ¢ B
IIEHTPE KBaJpara.

SHGKTpH‘leCKOG I10JIC 3apsAKCHHBIX TCJI

ToHKMI CTEpKEHb COTHYT B KoOubLO | 47 MK/
paguycoMm R=10 cMm. OH 3apspkeH c
nuHeWHOW mmoTHocThI0 =300 HKI/M.
Kakyto pabory A HaJ0 COBEPIIUTH,
yToOBl nepenectu 3apsa Q=5 uKn wus
LIEHTPA KOJIbLIA B TOUKY,
pPacroJIO)KEHHYI0 Ha OCH KOJblla Ha
paccrossHuu 1=20 cM OT 11eHTpa ero?

Toueunsie 3apsapl Q1= 1 MxKn wu | 40,04 mx/Ix
Q2=0,1 mxK1n HaxongTcs Ha pacCcTOSTHUU
r1=10 cm apyr ot apyra. Kakyto padoty
A coBepmiaT CUJIbl MOJIs, €CIU BTOPOU
3apsii, OTTaJKUBasChb OT TEpPBOrO,
yAQIUTCA OT HEro Ha paccrosinue r2=10
M

beckoneunass ToHkas npsmas Huthb | 0,1798 MB/m

HECEeT paBHOMEPHO paclipesiefieHHbIN 10 | BekTop HanmpaBjeH K HUTH
JUIMHE HWUTH 3aps] C IUIOTHOCTBIO T=1
HKn/M. KakoB rpanueHT moTteHuuana B
TOUYKE, YAAJIEHHOW Ha paccrossHue =10
CM OT HUTU? VYKazaTb HamnpaBJCHUE
rpajueHTa NOTeHIHMAA.

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




MOBEPXHOCTHBIMH TUIOTHOCTAMH G1=0,2
MxKi/m? n 62=-0,3 MrKi/m2.
Onpenenutb pazHoCTh noTeHuanoB U
MEXY MIIOCKOCTSIMU.

KakoBa mnoreHumanbHass »sHeprus 11
CHCTEMBI YEThIpEX OJIMHAKOBBIX
TOYEYHBIX  3apsJI0B Q=10 =K,
pPacoJIOKEHHBIX B BEpIIMHAX KBajpara
co cTopoHOU JmuHor a=10 cm?

48,7 mxJlx

DNeKTPOEMKOCTh. DHEPT

N SJICKTPUYICCKOT'O ITOJIA

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 Ri=6 cm 3apspkeH a0
noreHuuana ¢1=300 B, a map paguycom
R>=4 cm — 5o morenmmana @>=500 B.
Ornpenenuth NOTEHIIUAT () MIAPOB TOCIIe
TOTO, KaK ux COEIMHWIN
METaJUTMYEeCKUM MIPOBOJIHUKOM.
EMkocThIO COEIMHUTEJIBHOTO
MIPOBOJIHUKA ITPEHEOPEUb.

380 B

Onpenenutsb 3JIEKTPOEMKOCTh C
IUIOCKOTO  CJIIOJISIHOTO  KOHJIEHCATopa,
IJIOIAAb S IUIACTUH KOTOPOro paBHA
100 cM?, a paccTosHHe MeX1y HHUMH
paBHoO 0,1 MM.

6,2 H®

DIIEKTPOEMKOCTh C IIOCKOT'O
KoHJeHcaTopa  paBHa 1,5  wmkO.
Pacctosnue d Mexay miacTUHAMHU
paBao 5 wmm. KakoBa  Oyner
anekTpoeMkocTh C KOHAEHCATOpa, eCiH
1a HUXKHIOKO IUIACTHHY TMOJIOKHUTH JIUCT
s0oHMTa TOMMUHON d1=3 MM?

2,5 Mmx®

K BO3IyLITHOMY KOHJICHCATOPY,
3apsHKEHHOMY hi (o) pa3HOCTH
MOTEHITUAIOB U=600 B u
OTKJIFOUEHHOMY oT HUCTOYHUKA
HATPSDKEHUS, TIPUCOCTMHIITN
napajuiebHO BTOPOM  HE3apsiKEHHBIN
KOHJICHCATOp TaKUX JK€ pa3MepoB U
dbopMbl, HO ¢ AudIEKTpUKOM (hapdop).
Onpenenuthb JIABJIEKTPUYECKYIO
MPOHUIIAEMOCTh € dapdopa, ecau mocie
MIPUCOSANHECHHS BTOPOTO KOHJIEHCATOpa
pa3HOCTh TMOTEHIIMAJIOB YMEHBIIHIACH
1o U;=100 B.

Kongencarop anekrpoemkoctbio C1=0,2
MK® ObUT 3apsHKeH 0  Pa3HOCTH
norenimanos U;=320 B. Ilocne Toro

0,32 Mx®




KaK €ro COeAMHWIM MapajuleIbHO CO
BTOPBIM KOHJIEHCATOPOM, 3aps>KEHHBIM
0 pazHoctd noreHnuanoB U,=450 B,
HanpsbkeHue U Ha HEM HM3MEHUJIOCH 0
400 B. Bbruuciauth eMkocTh Cz BTOPOTO
KOH/JIEHCATOPA.

Konpencaropy, »anekrpoemkocts C
kotoporo pasHa 10 n®, coolbrieH 3aps
Q=1 ©nKn. Omnpenenuts sHepruro W
KOHJIEHCATOPA.

0,05 mx/Ix

Kakoe  kommuectBo  TeminoTel  Q
BBIJICIIUTCS TpU  pa3psige IUIOCKOTO
KOHJIEHCATOpa, eclin Pa3HOCTh
noteHiaioB U Mexay IulacTUHAMU
paBHa 15 kB, paccrosaue d=1 wmm,
JUDJIEKTPUK — CII0Ja U Iulomans S
Kak10i mtactTuHbl paBHa 300 cM??

0,209 [Tk

10

DIEeKTPOH BIICTEI B TIJIOCKUH
KOHJICHCATOp, HMesi CKopocTh V=10
Mwm/c, HampaBJICHHYIO IapaJlIeIbHO
miactiHaM. B MomeHT BbUIeTa U3
KOHJIEHCATOpa HAaIPaBJIEHUE CKOPOCTH
3JIEKTPOHA COCTaBIIO Yrol 0=35° ¢
IIepBOHAYAJIbHBIM HaIpaBJIEHUEM
ckopoctd.  OmpenenuTb  Pa3HOCThb
noreHuuanoB U Mexay MlacTUHAMU
(mone cuuTaTh OAHOPOJIHBIM), €CIIH
mmHa | toractuH paBHa 10 cM m
paccrosinue d MeX1y HUIMH PaBHO 2 CM.

79,6 B

I1OCTOSIHHBIN 3JIEKTPUYECKHUI TOK

Harmpsixenue U Ha IUHAX
ANIEKTPOCTaHLIMM  paBHO 6,6  KB.
[Torpebutens HaXOAUTCS Ha
paccrosHun  1=10 kM. Omnpenenutsb
Ioniaab S CeYeHMsI MEHOTO MPOBOJA,
KOTOPBIH clenyer B3STh JUISt
YCTPOMCTBA  ABYXIIPOBOAHOW  JIMHUU
nepenayu, €cM cwia Toka | B JIuHUH
paBHa 20 A W MOTEpHU HANPSKEHUS B
IPOBOJAX HE JIOJKHBI MPEBHIIATH 3%.

35 mm?

Ha oaHOM KOHIlE IMJIMHAPHYECKOTO
MEIHOIO MPOBOJHUKA CONPOTHUBIIEHUEM
Ro=10 Owm (mpu 0 °C) nmoaaepuBaeTcst
temriepatypa t1=20 °C, Ha gpyrom
=400 °C. Haiitu comporuBieHue R
MIPOBOJTHUKA, cuuTas TpaJfeHT
TEMIIepaTyphbl BJ0JIb ero ocH
TIOCTOSTHHBIM.

18,8 Om

JBe rpymnmnsl U3 TpeX MOCIEAOBATEIbHO
COCIMHEHHBIX DJEMEHTOB COCIHHEHBI
MapaJuIeNbHO. 9J1C §  Kaxmoro
ajemMeHTa paBHa [,2 B, BHyTpeHHee

2A




conpotusiienne r=0,2 Om. IlonyyeHnnas
Oarapes  3aMKHyTa Ha  BHEIIHeEe
conpotuBiienne R=1,5 Om. Halitu cuny
TOKa | BO BHEIIHEH LIENN.

HBa snmementa (§i=1,2 B, r1=0,1 Owm;
&=0,9 B, =03 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  notpediser
mMomHocth P=120 Br. Haittu cuny Toka
I B nenu.

2A

OAC & Oarapem paBna 20 B.
CompotuBinenne R BHemHe#dl 1enu

paBHO 2 OM, cuina Toka [=4 A. Haiitu
KIIJI GaTapewu.

40%

IIpu cune Toka [1=3 A BO BHeEIIHEH
HEeTH Oarapeun aKKyMYJISITOPOB
BbIJIEsIeTCsT MoHOCTh, P1=18 BT, npu
cuiie Toka Ib>=1 A — COOTBETCTBCHHO
P>=10 Brt. Ompenenuts DJC & wu
BHYTPEHHEE CONPOTHUBJICHUE I OaTapeu.

12 B, 2 Om

Cuna TOKa B IIPOBOJHUKE
CONIPOTUBIICHUEM R=12 OMm
paBHOMepHO yObIBaeT oT [p=5 A no =0
B TeueHue BpemeHu t=10 c. Kaxkoe
KOJIMYECTBO TEIUIOTH (Q BBIJEISAETCS B
9TOM MpPOBOJHMKE 32  YKa3aHHBIN
IIPOMEXYTOK BPEMEHH?

1 x/Ixx

MarauTHoO€e noJie CTAIMOHAPHOTO TOKAa B BAKYyMe

JIBe  MOJOXHUTEIBHO
YaCTUI[BI  JIBIKYTCS  BO  B3aUMHO
NepPHEHANKYISIPHBIX HaIpaBJICHUSX.
OTAWYHBI U OT HYJISI MATHUTHBIE CUJIBI,
JIEMCTBYIOIIME HA YacTUllbl 1 U 2, B TOT
MOMEHT, KOrJja BTOpas  4YacTHuIla
OKa3aJlach HAa JUHUU CKOPOCTH MEPBOM?

3apAKCHHBIC

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

na
HCT
HET

Ja

Karymxka pmunoit 1=20 cMm comepxur
N=100 ButkoB. [lo 0O6MOTKE KaTymIKu
uner 1ok [=5 A. Jluametp d karymku
paBeH 20 cM. OmnpenennuTtb MarHUTHYIO
MHAYKIUIO B B TOuke, nexanienn Ha ocu
KAaTyIIKHA Ha paccTossHuH a=10 cM ot ee
KOHIIA.

0,3795 MmTa

OECKOHEUHO
napauiebHbIM

I[To nBy™m
PSIMBIM

JJIMHHBIM
IIpoBOJaM

57,13 MxTa




tekyr Toku [1=50 A u DL=100 A B
MPOTUBOIIOIOKHBIX HaIpaBJICHUSX.
Pacctosnue d mexny nmpoBojaMu paBHO
20 cM. Ompenenutb  MarHUTHYIO
WHAYKIMI0O B B TOYke, yJnajgeHHOW Ha
r1=25 cm ot nepBoro u Ha =40 cm or
BTOPOTO MPOBOJIA.

[To paByM OECKOHEYHO JUIMHHBIM
OpsIMBIM ~ MapaJIeNIbHBIM  [IPOBOJAM
tekyT Toku [1=20 A u =30 A B ogHOM
HanpasieHuu. Paccrosnue d wmexny
npoBojgamMu paBHo 10 cMm. Beramcnuth
MarHUTHYI0 HHIyKIUIO B B Touke,
yIAJIEHHOW OT O000MX TMpPOBOAOB Ha
oJMHaKOBOE paccTosiHue r=10 cM.

87 MxTa

Onpenenutsb MaKCHUMaJbHYIO
MarHUTHYI0 ~ UHIYKOUIO  Bmax mons,
CO371aBa€MOT0 AJIEKTPOHOM,
JBIDKYIIUMCSL ~ TIPSIMOJIMHEHHO €O
ckopocteio  v=10 Mwm/c, B TOUKe,
OTCTOSILIEH ~ OT  TPaeKTOpUW  Ha
paccrostann d=1 HM.

0,16 Ta

DJIEKTpOMarHu

THas MHAYKIUS

B oaHOpOAHOM MarHMTHOM TOJIE C
unaykuuerd B=0,35 Tn paBHOMEepHO ¢
yactoroii  n=480  muH"' Bpamaercs
pamka, cozaepxamas N=500 BHUTKOB
miomanso S=50 cm?. Och BpaleHus
JEKUT B  INIOCKOCTH  PaMKH H
NEPHEHANKYJISIPHA JUHUSAM WHIYKIHH.
Omnpenenuts  makcumanbHyto  2J[C
UHIYKIAA  Emax, BO3BHUKAIOIIYIO B
paMmKe.

43,46 B

Koporkass  karymika,  conaeprkaias
N=1000 BUTKOB, PaBHOMEPHO
BpalllaeTcsi B OJAHOPOJHOM MarHUTHOM
nose c¢ wuHaykuumen B=0,04 Tn c
VIJIOBOM  CKOPOCTBIO =5  pan/c
OTHOCHUTEJIBHO OCH, COBMAJAOLIEH C
TUaMETPOM KaTyIIKA "
NEePHEHUKYIAPHON JTUHUAM WHIIYKIUU
OJIS. Onpenenutsb MI'HOBEHHOE
3Hayenne OJIC uHAyKuMH & AN Tex
MOMEHTOB BpEMEHH, KOTJa IUIOCKOCTb
KaTyIIKK cocTaBisgeT yroia o=60° c
JMHUSAMA UHAYKIUU nonst. [lnomane S
KaTymky papHa 100 cm?,

1B

OOMOTKa TOpOMJa C HEMAarHUTHBIM
cepaeuyHukoM wumeer Ni=251 BHTOK.
Cpennuii tuametrp <D> Topouja paBeH
8 cm, nuametp d BUTKOB paBeH 2 cM. Ha
TOPOMJI HAaMOTaHa BTOpHUYHasi 0OMOTKa,

118 MB




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

MarautHeii  motok ®=40 MBO
MPOHU3BIBAET  3aMKHYTBIH  KOHTYP.
Onpenenuth cpennee 3HaueHue I[[C
uHAYKIUA ~ <&i>, BO3HHKAIOUIEH B
KOHTYpe, €CIIdi MAarHUTHBIH  IOTOK
W3MEHHUTCS 0 HYJs 3a Bpems At=2 Mc.

20B

ITo xarymke uHaykTuBHOCTBHIO [=0,03
M['H Tteuer TOK [=0,6 A. Ilpu
pa3MbIKaHUM  LEMKM  cuja  TOKa
U3MEHSETCS NPAKTUYECKU JI0 HYJsA 3a
BpemMsa At=120 wmxc. Omnpenenutsb
cpennioro DJIC camoumHnykuum <&p>,
BO3HHUKAIOIIYIO B KOHTYpE.

9,6 MB

IlepeMeHHBIH TOK. DJIEKTPOMAarHUTHBIE KOJIEOaHHS

Konnencarop emkoctu C 3apsixkaercs 10
HanpsbkeHuss Uou  3aMbIkaeTcss Ha
KaTylKy ¢ WHAYKTHUBHOCThIO L. YUemy
paBHa aMIUIMTYyAa Im CWIIBI TOKa B
o0pa3oBaBIIeMCs Koje0aTeTbHOM
KOHType? AKTHBHBIM COIPOTUBJICHUEM
KOHTYpa npeHeOpeyb.

Uo(C/L)*>

CocraBieHa »JeKTpUYecKas LEeNb U3
NapajuieIbHO COEIUHEHHBIX AKTHUBHOTO
COMPOTHUBIICHUS, KOHJIHCAaTOpa U
karymku. Llenb coennHeHa ¢ BBIXOJOM
reHeparopa MEepeMEeHHOT0 HaIpsKEHUs,
aMIUIUTy/la KoJeOaHWW HampsDKeHUs B

ombiTe He wu3MeHsercs. Kak Oyxaer
U3MEHATBbCS ~ aMIUIUTyAa  KoseOaHui
CWIBl TOKa B OOmeH 1enu mpu
YBEIMYEHUH  YacTOThl  KoJjeOaHMi
HaIpsHKEHUS,

Ha4yuHas ¢ HyJs?

1. He OyneT U3MEHSThCA

2. Oyzmer IMHEHHO BO3pacTaTh C YaCTOTOM OT
HYJIS

3. Oyzer nuHEHHO yOBIBaTH C YAaCTOTOW OT
HEKOTOPOTO HAYaJIbHOTO 3HAUYCHUS

4. Oyner cHayaja BO3pacTaTh C 4acTOTOH OT
HYJISl, JOCTUTHET MAaKCHUMAaJbHOTO 3HAYCHMUS,
3areM OyneT yObIBaTh

5. 0yner cHayana yobIBaTh C YacCTOTOH OT
HEKOTOPOro HAYaJIbHOIO 3HaYeHMusl,
AOCTUTHET  MHHHUMAJBHOTO  3HAYEHUs,
3aTem Oy/eT Bo3pacrarb

6. Oyzner xosnebaThCs MO 3aKOHY CHHYCA WU
KOCHHYCa

7. IpaBUJIbHBIA OTBET HE MPUBEJICH

Ha 3a)xumel 1ienu nogaeTcs nepeEMEHHOE
HAPSDKEHUE C JIEUCTBYIOIIUM
sHauenueM U=220 B wm yacroroir v=50
I'm. AKTHMBHOE CONPOTUBIICHUE LENHU
R=22 Owm, unayktuBHocts L=318 mI'H.
Emkocth nenu noadupaercsi Tak, YTOObI
MOKa3aHUE BOJITMETPA, BKIKOYEHHOIO
MapajuleibHO KaTyIIKE WHIYKTUBHOCTH,
CTano MaKCHUMAaJIbHBIM. Haiitu
IIOKa3aHUs BOJIETMETpPA Uin

10 A, 1 xB




ammepmerpa | B 3THX  yCIIOBHSX.
IIoaHBIM CONPOTUBIEHUEM aMIIEpMETpa
M  OTBETBICHHEM TOKa B  Lelb
BOJIETMETPA MOYKHO MTPEHEOpEYb.

4 Cuna Toka B konebareabHOM KOHType | 1 MK®
u3Mensiercs o 3akony I =10sin(1000t)
A. MHWuaayktuBHocTh KOHTYpa 1 IH.
Haitgure eMKOCTh KOHJIEHCATOPA.

5 AKTHUBHOE conporusienue | 0,15 mBT

KosiebarenbHOro KoHtypa R=0,33 Owm.
Kaxkyro montHocTh P moTpebiser KoHTYyp
npu NoJIeP KaHUH B HEM
HE3aTyXaoLUX Kosie0aHuit c
aMIUIMTY101 cuiibl ToKa [m=30 MA?

baza KOHTPOJIbHBIX BaﬂaHI/Iﬁ JJIs1 OOCHKH BBICOKOI'O YPOBHA

Ne
o/

®dopmyaupoBKa Bompoca

BapI/IaHTLI OTBCTOB

HaprDKéHHOCTI) I10JIs1 CUCTEMBbI TOUCYHBIX 3apsaa10B

[TonoxxurenpHbli TOYEUHBIA 3apsia S0
MKKJT HaxoauTcs Ha IUIOCKOCTH XYy B
TOYKE C paguyc-BEKTOpOM ro= 2i + 3j,
e i m j — OpThl ocel X m y. Haiitm
MOJyJIb BEKTOpa HaIPSKEHHOCTH
anexkTpuueckoro mnoist E B Touke C
panuyc-BekTopoM 1 = 81 - 5j. 3nech rou r
B METpax.

4,5 kB/m

Tonkoe nomykonsuo paguyca R = 20 cm
3apsKEHO paBHOMEPHO 3apsanom q = 0,70
HK1. Haiitu MOZYJIb BEKTOpa
HaIPSKEHHOCTH SJIEKTPUYECKOTO TIOJISI B
LEHTPE KPUBU3HBI TOTO NOJIYKOJIbIIA.

100 B/m

HanpskeHHOCTh  AJIEKTPHUYECKOTO  TTOJIS
3aBHCUT TOJIBKO OT KOOPJIMHAT X U y IO
sakony E = a (xi + yj)/(x* + y°), rie a —
MOCTOSIHHAS, 1 U J — OpPTHI OCeH X U Y.
Haiitu motox Bektopa E uepe3 chepy
paruyca R ¢ wmenTtpom B Havaie
KOOp/IMHAT.

12,56Ra

ToHKOE TPOBOJIOYHOE KOJBIO paauyca r
uMeeT aJeKTpudeckuit 3apsn q. Kakoso
Oyzner MpupalieHue CHUJIBL,
pacTsaruBamoIieldl IpPOBOJIOKY, €CIH B
LHEHTP KOJIblla TOMECTUTh TOYEUHbIN
3apsia qo?

50,1 H

JIBe mMHHBIE MapajieIbHbIE IPYT APYTY
HUTH PaBHOMEPHO 3apsDKEHBI Tak, YTO Ha
€IUHUIlY JJUHBl KaXIOM M3  HUX
npuxoautcs  3apsn 0,5 mMxKu/m.
Paccrosinne Mexay HUTSIMU paBHO 45 cM.
Haiitu MaKCHMAJIbHOE 3HAYECHUE
HaIPSKEHHOCTH 3JIEKTPUUYECKOTO MOJISI B

39,9447 B/m




IIJIOCKOCTH CHMMCETPUH ITOH CHUCTEMBI,
paCHOHOX(eHHOﬁ MCKIY HUTAMU.

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

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

1,798 xB

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

6R/(2¢0)

3apsn q pacrnpenereH PaBHOMEPHO [0
obbemy mapa pamuyca R. Tlomaras
JIUAICKTPUUECKYIO MIPOHUIIAEMOCTD
BCIOZLY paBHOM SIMHHIIE, HalTH
MOTEHIMAN B IICHTPE 1apa

3q/(8mRep)

[ToreHuuan moist B HEKOTOPOM 0OIacCTH
MPOCTPAHCTBA  3aBUCUT  TONBKO  OT
KOOPJIMHATHI X KaK (¢ = -ax*+b,rieaub
— HEKOTOpble NOCTOsiIHHbIE. HaiTu
pacnpeneneHue 00beMHOT0 3apsiaa p (X).

6g0ax

[ToreHMan mnonss BHYTPU 3apsSyKEHHOTO
Iapa 3aBUCHT TOJILKO OT PAcCTOSHHSI JIO
€ro IeHTpa 110 3aKOHy @ = ar’ + b, ryie a u
b — mocrosiuabie. Haliti pacnpenencuue
00beMHOTr0 3apsiia p (r) BHYTpH 11apa.

-6agy

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

Toueunsiit 3apsan 100 mxKn naxomgutcs
Ha paccTosiHuu 15 MA oT Ge3rpaHuyHON
npoBoasiei miockoctu. Kakyro paboty
HE00X0UMO COBEpUINTb, YTOOBI
MEJIEHHO yJAIHUTh 3TOT 3aps] Ha OYEHb
0O0JIBIIIOE PACCTOSTHUE OT IUIOCKOCTHU?

1,5 x/Ix

Haiitu IIOTEHLINA HEe3apsKEHHOU
npoBojsiel cdepbl, BHE KOTOpOM Ha
paccrosHuM 3 cM OT €€ LeHTpa
HaxoauTcs ToueuHbii 3apsia 0,5 mxKor.

15 kB

Haiitn s1eKTpudecKkyro CHily, KOTOPYIO
UCHBITBIBACT 3apsf, NPUXOASIIMICA Ha
€AVHMIY IIOBEPXHOCTU IPOU3BOJIBHOIO
IPOBOJHMKA,  €CJIM  IOBEPXHOCTHAs
TJIOTHOCTH 3apsijia paBHa 46 MxKi/m>.

120 H/m?

Merammueckuil mapuk paguyca R = 1,5
cm umeet 3apsaa q = 10 mxKn. Haitu
MOJYJIb BEKTOPA PE3YNbTUPYIOIIEH CUIIBI,
KOoTOpas NeNCTByeT Ha 3apsan,
pacIoNOKEHHBIA Ha OJHON TOJIOBUHE
HIapUKA.

500 H

JlBa OJIMHAKOBEIX HeOOIBIINX
OJTHOUMEHHO 3apsKEHHBIX mapukKa

1600 kr/m3




MOJBEIICHbl Ha W3O0JUPYIOIIUX HUTIX
paBHOM JMHBI K OfHOM TOouke. Ilpum
3aIl0JTHCHUH OKpYy>Karoleu cpeabl
KEPOCHHOM YTOJI PACX0XKACHUS HUTEU HE
n3MeHwIcs. HaliTh I0THOCTh MaTepuaia
IAPUKOB.

DNEKTPOEMKOCTh. DHEPTUsl JIEKTPHUUECKOT0 MOJIA.

JIBa UIMHHBIX TpsAMBIX nOposoxa ¢ | 7,147 1012 ®/m
OJIMHAKOBBIM DagMycoM cedeHus 1 MM
PacHoNIOKEHBl B BO3IyXe MNapalIeIbHO
apyr apyry. Paccrosnue Mexay HX
ocsimu paBHo 50 mm. Hailtu B3aumnyro
€MKOCTh IIPOBOJOB Ha EIMHMIY HX
JUTHHBI

HaiitTu emkocThb cHCTEMBI M3 JBYX | 2@€oa
OJIMHAKOBBIX METAJUTMYECKUX IIaPHUKOB
paauyca a, pacCTOSIHHE MEX]y LIEHTpaMH
KOTOpbIX b, mpmuem b >> a. Cucrema
HaXOJIUTCS B OJHOPOJTHOM JHUDJIEKTPUKE C
MIPOHMIIAEMOCTHIO €.

Onpenenuth eMKOCTh CHUCTEMBI, KOTOpas | 4meoa
COCTOUT W3 METAUIMYECKOrO IIapuKa
pamuyca a U Oe3rpaHUYHON MPOBOSIICH
IUIOCKOCTH,  OTCTOSAIIEH OT  IIEHTpa
mapuKa Ha paccrosiaue 1, ecoum 1 >> a.

B Hekoropoil nenu umeercst yuacrok AB | 10 B,5 B
¢ oa.Jac. wucrounuka & = 10 B,
koHgeHncaropamu Ci = 1,0 Mx®, C; = 2,0
MK® U pa3HOCTh MOTEHIHAIOB (A —
e = 5,0 B. Haiitu HanpsixkeHue Ha
KaKJOM KOHJIECHCATOPE.

Konnencarop emkoctu Ci= 1,0 mx®d, | 60 mxKa
3apsbkeHHbIN 10 HanpsbkeHus U = 110 B,
HNOJKIIIOUMIIM TMapajljIeIbHO K KOHIaM
CHUCTeMBl U3 JBYX IOCJEI0BaTEIbHO
COETMHEHHBIX HE3apsHKEHHBIX
KOHJIEHCAaTOPOB, €MKOCTH KOTOphIXx Cz =
2,0 Mx® u C3 = 3,0 mx®d. Kaxoit 3apsin
IPOTEYET MPHU ITOM 10 COCAUHUTEITBHBIM
poBoJIaM?

Konpnencarop emxoctn Ci= 1,0 mx®, | -0,03 T:x
IpeJIBApUTEIILHO 3apsKEHHBIN hi (0]
HanpsbkeHuss U = 300 B, nmoakmrouniu
napajuieIbHO K He3apsSKEHHOMY
KoHAeHcatopy eMmkoctu Co= 2,0 mMkD.
Halitn  mpupamieHne  3JI€KTpUYECKON
PHEPrUM 3TOM CHCTEMBI K MOMEHTY
YCTaHOBJICHHs pAaBHOBECHSI.

Toueunstii 3apsin q = 3,0 wmxKn |27 m/xx
HaXOJUTCsS B LIEHTPE IIApPOBOTO CJIOS U3
OJIHOPOJHOT'O M30TPOIHOTO UAJIEKTPUKA
¢ NpoHHUIAaeMocTho € = 3,0. BHyTpeHHMI




paguyc cios a = 250 MM, BHemHUN b =
500 mm. HaiiTu 31€KTpOCTaTHUYECKYIO
SHEPTHUIo, 3aKJIIOUYEHHYIO B
JIRJIEKTPUYECKOM CIIOE.

[Imockuii  KOHAEHCATOpP ONYCTUIUM B
TOPU3OHTAILHOM TIOJIOKEHUU B  BOJY,
KOTOpasi ~ 3alojIHWIA  3a30p  MEXIY
iactuHaMu mmpuHoi d = 1,0 MM. 3atem
KOHJICHCATOP MOJIKITIOYNIIN K
nocrositHHoMy HanpsbkeHuto U = 500 B.
Haiitn npupaiieHue AaBieHHS BOJbI B
3a30pe.

7 xIla

ITocTOsTHHEIN dJIEK

TPUUYECKUHN TOK

JINMMHHBIA PaBHOMEPHO 3apspKEHHBIA 110
IIOBEPXHOCTHU LUIMHID pannycoM
ceueHus a = 1,0 cM JBIKETCI C
HOCTOSIHHOM cKopocThio v = 10 M/c BI107Ib
cBOEH OCH. HanpsxeHHOCTB
JJNIEKTPUYECKOTO TIOJIS HEMOCPEICTBEHHO
y noBepxHocTH mmHApa E = 0,9 kB/cm.
Yemy paBeH COOTBETCTBYIOILNN
KOHBEKIIMOHHBIN TOK, T.€. TOK,
00yCJIOBJIEHHBIH MEXaHUYECKUM
IIEPEHOCOM 3apsija?

0,5 MmxA

3a30p MeEXIy IUIaCTUHAMH IUIOCKOTO
KOHJIEHCATOpa 3aroJIHEH HEOJAHOPOIHON
cnabo TMPOBOSAIICH Cpenoi, yaenbHas
MPOBOJIUMOCTh KOTOpPOMl HW3MEHSIETCA B
HANPaBIICHUHU, MEPIEHIUKYISIPHOM K
MJacTUHAM, IO JIMHEWHOMY 3aKOHY OT
1= 1,0 nCm/Mm 1o o2= 2,0 nCwm/m.
[Tromans Kax o miactuusl 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
nocneaoBaTelbHO K Oarapee ¢ 3.4.c. § =
6,0 B. Eciaum mapannenbHO BOJBTMETPY
MOAKIIOYUTh HEKOTOPOE COMPOTUBIICHHUE,
TO TIOKa3aHHE BOJIbTMETPA YMEHBIIAETCS
B N = 2,0 pa3a, a mokazaHue aMmIrepMerpa
BO CTOJBKO K€ pa3 yBEIMYMBACTCS.
HaiitTn mnokazanue BOJBTMETpA IIOCIE
TTOIKITIOYEHUST COMIPOTUBIICHUS.

2B

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

1,8 10" Ka/kr

O6miee conpoTuBieHue Beel menu R =21




OwMm. Haiitu yaenbHBIN 3apsii HOCUTENEH
TOKAa B MEOU, €CIHM TpU PE3KOM
3aTOPMaKUBaHUH KaTYIIKA yepe3
rajibBaHoMeTp mnpoxoauin 3apsaa q = 10
aKI1.

Konnencarop émkocteio C =1 Mx®

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

Omnpenenure  paboTy,  COBEPIIACMYIO
WCTOYHUKOM IIPH 3apsijIKe KOHACHCATOPA.

9 mk/lx

MarnuTHO€ 1noJjie CTallMOHAPHOTO TOKA B BAKyyMe

HailTu MHOyKIMI0O MarHUTHOTO TMOJS B
LHEHTPE  KOHTypa, HMEIOUIET0  BUJ
MPSIMOYTOJIbHUKA, €CJIM €ro auaroHanb d
= 16 cM, yron Mexay AUaroHaIIMU @ =
30° u Tok B koHTYpe [ = 5,0 A.

0,1 MmTa

OdeHb JUIMHHBIN MPOBOJHUK C TOKOM I =
5,0 A uzor"yt B ¢opme mpsiMOro yria.
HaitTu vHAYKUMIO MAarHUTHOTO MOJIA B
TOYKE, KOTOpas OTCTOUT OT IUIOCKOCTH
npoBoAHMKA Ha | = 35 cM u HaxoauTCs HA
NepHEHANKYJIIApE K MIPOBOJIHUKAM,
MIPOXOJISIIIIEM Yepe3 TOUKY M3ruoa.

2,4 mxTa

HNmeerca KOJIBIIEBOU COJIEHOU]T
PSMOYTOJIBHOTO CEYECHHs. Haiitn
MarHUTHBIM TOTOK Yepe3 ATO CEYCHHUE,
eciim Tok B obmotke 1 = 1,7 A, moiHoe
ypciao BuTkoB N = 1000, orHOmIeHHE
BHEIIIHETO JMAaMETpa K BHYTPEHHEMY 1 =
1,6 u Toammua h = 5,0 cm.

8 MxB0

Ha xene3HoMm cepeyHuKe 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
MHAYKIIHSI MArHUTHOTO 10JIs B 3a30pe B =
0,75 T. Ilpenebperas paccesHueM
MarHUTHOTO TIOTOKa Ha Kpasx 3a30pa,
HallTH  MAarHUTHYHO  INPOHHUILIAEMOCTH
JKeJle3a B 9TUX YCIOBHUSX.

3700

Haiitu MOJIBHKHOCTD 3JIEKTPOHOB
MIPOBOJAMMOCTH B MEIHOM ITPOBOJIHHKE,
ecnu npu uzMepennn 3pdexra Xomra B
MarHuTHOM nosie ¢ uaayknuen B = 100
mT HANPSKEHHOCTh MOTIEPEYHOTO
JNEKTPUYECKOTO  TIOJIT Y  JIAHHOTO
IPOBOAHMKA OKa3zanack B m = 1000 pa3
MEHBIIIC HAMPSKECHHOCTH TPOIOIHLHOTO
AIIEKTPUIECKOTO TOJIS.

0,01




DNIeKTpOMarHuTHas WHYKITUS

Mexny MOJII0CaMU ANEKTPOMarHuTa
HaxoJWUTCA  HeOoJbINas  KaTyllka, OCh
KOTOpPOM  COBHIAJaeT C  HalpaBICHUEM
MarHuTHOTO moJjs. [limomane momepedyHoro
ceyeHus: karymku S = 3,0 MM>, YHCIIO
BUTKOB N = 60. [Ipu moBopoTe KaTymku Ha
180°  Bokpyr ee  guameTpa  4yepes
IMOAKJIIOYEHHBIA K HEH OaJUIMCTUYECKUHA
raJlbBAaHOMETp IpoTekaeT 3apsan q = 4,5
MkKi. Haiftu Moaynb BekTOpa WHIYKIIMHA
MarHuTHOTO MOJIsi MEXAY MOJI0CaMH, €CIu
MOJIHOE€  COMPOTHUBJIEHUE  DJICKTPUUYECKON
nenu R =40 Owm.

0,5Tn

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

1B

[1-00pa3Hblii  MPOBOJHUK HAXOAWTCS B
OJIHOPOJIHOM MarHuTHOM rose,
MEPIEeHIUKYIIPHOM K IJIOCKOCTH
MIPOBOJIHAKA W M3MEHSIONIEMCSI BO BPEMEHHU
co ckopocteto B = 0,10 T/c. Bmomb
napajuieJIbHbIX CTOPOH 3TOTO IMPOBOJIHHUKA
nepeMeniaroT 0e3 HayalbHON  CKOpPOCTH
MIPOBOIHHUK-TICPEMBIUKY C YCKOPECHHUEM W =
10 cwm/c®. Jlnuna mepemsiuku 1 = 20 cm.
Haittu 3. 1. ¢. ”HOAYKIMK B KOHTYype uepes t
= 2,0 ¢ mocne Hayana nepeMenieHus], eciiy B
MOMEHT t = () TToIa b KOHTYpa U MHIYKIUS
MarHUTHOTO oISt paBHBI HYITIO.
NHIyKTHBHOCTHIO KOHTYpa PeHeOpeyb.

0,012 B

Karymka unnyktuBHoctn L = 2,0 mMxl' n
conpotuiienus R = 1,0 Om nogkimroueHa k
UCTOYHUKY MOCTOSIHHOM 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 compoTuBIIEHME HCTOYHUKA
peHeOpeKUMO MaJIo.

3 mx/:x

Ha nnuHHBIA TIpSAMON CONEHOMU, UMEOIIHNI
nuaMetp cedeHus d = 5 cM U copepkaiiuii n
= 20 BHUTKOB Ha OJWUH CAHTUMETD JJIUHBI,
IUIOTHO HAJET KPYroBOM BUTOK M3 MEIHOIO
nposoja cedenueMm S = 1,0 mm?. Haiitu Tok
B BUTKE, €CIIM TOK B OOMOTKE COJIEHOWJIa
YBEJIMYMBAKOT C MOCTOSSHHOM CKOpOCThIO | =
100 Al NHOYKTUBHOCTBIO  BHUTKA
npeHe0peyb.

0,196 A




DneKTpoMarHuTHeIC Kosiebanus. [lepeMeHHbII TOK

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

5

B konType, 1o6poTHOCTE KOTOporo Q = 50 u
coOCTBEHHAsT 4acToTa KojiebaHuii vo= 5.5
k[, BO30YXKIar0TCA 3aryxaromme
koneOanusi. UYepe3  CKOJIBKO  BPEMEHU
SHEprus, 3armaceHHas B KOHTYPE,
yMeHbImuTCcA B 1) = 2,0 paza?

1,003 mc

Conenounp ¢ unayktuBHocthto L = 7 mI' n
aKTHBHBIM compotuBieHneM R = 44 Owm
NOAKIIOUWIM  CHadaJla K  HCTOYHUKY
noctossHHoro Hanpspkenust Up, a 3areMm K
reHEePaTopy CHUHYCOHMJAIBHOTO HaIPSKEHUS
¢ neictByrommM 3Hauennem U = Up. [lpu
KaKoOl 4acToTe TreHepaTopa MOIIHOCTb,
notpebiseMasl ColIeHoua0M, oynet B 1 = 5,0
pasa MEHbIIIE, YEM B NIEPBOM Cirydae?

2 k'

Karymka ¢ unaykruBHocThio L = 0,70 I' u
aKTUBHBIM conpoTuBieHneM r = 20 Owm
COeZIMHEHA 10CJIe10BaTeNbHO c
O€3bIHIyKIIUOHHBIM CONPOTHUBICHHEM R, u
MEXJYy KOHLAMHM 3TOH LEeNH MPUI0KEHO
NIEPEMEHHOE HAIpPSIKEHHE C JCHCTBYIOINUM
3HaueHuem U = 220 B u gacrortoii o = 314
pan/c. Ilpu kakoM 3HaYEHUH CONPOTUBIIECHUS
R B nenu Oyzer BbIIENATHCS MakCHUMaJIbHasI
TeryIoBasi MOIHOCTL? YUemy oHa paBHa?

199,8 Om, 110,1 Bt

Ha ckonbko MpOIEHTOB OTIMYAETCsl 4acTOTa
® CBOOOAHBIX KOJEOAHWI KOHTypa C
nobopotHocThI0O Q = 5,0 OT coOCTBEHHOM
YaCTOTHI W KOJIEOAHMUI 3TOro KOHTypa?

0,5%
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Bonpocsl k 3k3ameny
DJIEKTpUYECKUE 3apsAnbl. JIMCKPETHOCTb AJIEKTPUUECKUX 3apsA/IOB. 3aKOH COXPAHEHUS
3apsa.
3akon Kynona. IlosneBasi TpakTOBKa B3aMMOJEHCTBUS 3apsAnoB. HanpsskeHHOCTh
anekTpudeckoro noss. Ilome ToyeuHoro 3apsina. BeluncieHne HanpspDKEHHOCTH IOJIS OT
IIPOU3BOJIBHOT'O PACIIPEIEIICHHS 3apsAI0B.
ITorok BekTopa. Teopema ["aycca.
[IpumeHeHne uHTErpalbHOM TeopeMbl ['aycca i HaXOXACHUS HANpPSLDKEHHOCTH OIS,
CO3/1aBacMOr0 3apsLKEHHbIMU Tenamu. [Ipumepsl.
Paborta cun snekTpuyecKoro moiis Mpu nepemelieHuu 3apsana. [lorenuuanbHas sHEprus,
noteHuuai. [loTeHuman nosas ToOYeuHOro 3apsiia.
Bbluncinenre mnoTeHHMala IOJsl CUCTEMBbl TOYEYHBIX 3apsA0B C IPOU3BOJIBHBIM
pacnpezneneHueM 3apsia. CBsi3b NOTEHIMANA C HAPSYKEHHOCTHIO MOJIA.
[IpoBoHUKYN U IU3NEKTPUKH. [[pOBOAHUKY B 3JIEKTPUUYECKOM TIOJIE.
OneKTpoeMKOCTh npoBoaHMKA. KoHaeHcatopbl. BpluucieHne €eMKOCTH — IUIOCKOTO
KOH/JIEHCATOopa.
OHeprus 3JeKTpudeckoro nois. OobeMHas MIOTHOCTh SHEPTUM AIEKTPUUYECKOrO TOJS B
MIPOCTPAHCTBE.
OnekTpuueckuit numnosib. [lone aumorns.
OHeprusi B3aUMOJEHCTBUS JAUNONSA C BHEWHUM mnojeM. Cuibl MU MOMEHT CuJI,
JICICTBYIOIME HA IUII0JIb BO BHEILIHEM IIOJIE.
Husnextpuku. [Honspuszanus AU3J1€KTPUKOB. BEKTOP MOJIAPU30BAHHOCTH.
[Tone BHyTpHu nudnextpuka. CBOOOAHBIC U CBSI3aHHBIE 3apsiibl. CBA3b CBS3AHHBIX 3apsiIOB
C BEKTOPOM MOJIIPU30BAHHOCTH.
Bekrop anekTpudeckoll HWHIYKIMU, €ro cBoicTBa. OTHOCUTENBbHAS AUAJICKTPUUYECKAS
NpOHULIAeMOCTh. PU3NUEeCKUil CMBICI. BbIunciiene noss B JUAJIEKTPUKE.
[loBeneHne BEKTOPOB HANPSHKEHHOCTH M AJIEKTPUYECKOW MHIYKIMU Ha TpaHULE pas3zeia
JIBYX TU3JIEKTPUKOB.
CerHeToaNeKTPUKH, TbE30IEKTPUKH, AIEKTPETHI.
Onektpuueckuii Tok. Cuna Toka. BekTop cuibl IUIOTHOCTM TOKa. YpaBHEHUE
HenpepbeIBHOCTH. 3akoH Oma u Jlxoyns-Jlenua.
Onexrpoasuxymias cuna (3C). 3akon OMa A1 3aMKHYTOM 1LIETIH.
Pacuer neneit moctostaHoro Toka. Ilpasmino Kupxroda. [Tpumep.
MarautHoe mnose B BakyyMe. BsaumopneiictBue TokoB. IlonmeBas  TpakToBKa
B3aMMO/JICVCTBUS TOKOB.
Cunia Amnepa. Cuna, IeHCTBYIONIAs HA IBMXKYIIYIOCS 3apsyKEHHYIO YaCTUIY B MATHUTHOM
oJIe.
3akoH buo-CaBapa. MarauTHoe 1nose JBHKYLIEHCS 3apsyKEHHOM YaCTHILIBI.
BbrancianTh MAarHUTHYIO HHIYKIIMIO OT KOHEYHOT'O JINHEHHOTO MPOBOJHUKA C TOKOM.
BpiuucianTe MarHUTHYIO MHAYKIUIO OT BUTKA C TOKOM.
Teopema 0 UPKYISAIUN BEKTOpAa MarHUTHOM MHIYKIMH. (3aKOH MOJHOTO TOKA).
ITpuMeHeHne 3aK0Ha NIOJIHOTO TOKA AJI HaX0XKI€HUS MarHUTHOTO 1OJIs TOKOB. IIpumMepsr.
Pabora cuyi MarHWTHOrO mMOJIA NPHU MEPEMEUICHUH IMPOBOJHHKA C TOKOM M KOHTYypa C
TOKOM B MarHUTHOM IIOJI€.
SIBnenne snexrpomarauTHOW MHAYKIMH. D/]C srmekTpoMarHuTHOM MHAYKIMuU. [IpaBuio
Jlenna.
SABnenne camouHAYKIMU. WHAYKTUBHOCTH KOHTYypa. WHAYKTHBHOCTH OECKOHEYHO
JUIMHHOTO COJIEHOW[A.
SIBiieHne B3aMMHOM MHAYKIUHA. B3anuMHast ”HAYKTUBHOCT.
OHeprusi MarHUTHOTO TOJ OECKOHEYHO-/UIMHHOTO cosieHouja. OObeMHasi IIOTHOCTh
SHEPruu MarHuTHOro nosis. JIokanuzauus SHEPrui MarHUTHOTO MOJISE B TPOCTPAHCTBE.
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MaruauTtHoe noJie B BewiectBe. Jlua- v mapamarHeTMkud. HaMarHW4eHHOCTh MarHeTuKa.
BekTop HaMarHM4eHHOCTH.

Mounekynsipable Tokd. CBs3b BEKTOpa HAMarHUYEHHOCTU C MOJIEKYJISIPHBIMU TOKaMH.
BekTop HanmpsKEHHOCTH MAarHUTHOIO NOJIA M €ro cBoilcTBa. OTHOCHUTENbHAs MarHUTHAas
IIPOHULIAEMOCTh. PU3NYECKUI CMBICIL.

[loBeneHne BEKTOPOB MarHMTHOW MHAYKUMU M HANPsIKEHHOCTM Ha TpaHULE pasjelia
MarHeTUKOB.

®eppoMarHeTUKU. AHTU(DEPPOMArHETUKH.

Tok cMmenieHus. 3aKOH MOJIHOIO TOKA C y4€TOM TOKa CMEILEHUS.

VYpasuenue MakcBeruia B tuddepeHImanbHON U HHTEerpaIbHON (hopme.
KBasucranmonapusie Toku. Pacuer neneil nepemennoro toka. CBoOoaHbie KojeOaHUs B
ujeabHOM KO0JIeOaTeTbHOM KOHTYpE.

CBoOoiHBIC KOJIEOaHUs B PealbHOM KOJebaTeTbHOM KOHTYpE.

Bremyxnaennsie konebanus. Ilomyuuth BbIpakeHUE A7 TOKa B KOHType. BekropHas
JarpaMma HanpsKeHHUH.

Breinyxaennsie konebanus. SIBieHue peoHaHca.



IIpuMepsl 3K3aMeHAUMOHHBIX 3aaHUI

1?/?1 ®opmyaupoBKa BoIpoca BapuanTts! oTBETOB
1 JIuHuKM HaNpPsHKEHHOCTH 3JIEKTPOCTATHUYECKOro MoJs | 1. OpTOroHaIbHO K SKBUIIOTEHIIMAIBHOMN
HaIpPAaBJIEHBI ... [IOBEPXHOCTU B CTOPOHY BO3pacTaHMs
MoTeHIIata
2. Tak, 4YTO BCerga COBIAJAIOT C
BEKTOpPaMH HAIPSHKEHHOCTH 3. BJOJb
SKBUIIOTEHIMAIIBHBIX IOBEPXHOCTEN
4. OPTOrOHAJIBLHO K
IKBHIIOTEHIMATbHON MOBEPXHOCTH B
CTOPOHY YOBLJIM MOTEeHINAIA
5. 10 KacaTeabHOH K
HKBUIIOTEHIIMAILHOMN MOBEPXHOCTH
2 3apsim  Ha  KaXIOM  OOKiagke  KoHJeHcaTopa | 1. He M3MEeHMTCs
YBEJIUYWIH B 4 pa3a. 2. yBenu4uTcs B 2 pasa
Kaxk u3menurcs ero émxocts? 3. ymeHbuTcs B 4 paza
4. yBenuuutcs B 4 paza
5. yBenuunTcs B 4 paza
3 Awmnepmetp comnporusierrem 0,1 Om umeer mkany | 0,02 Om
1m0 4 A. Kakoe compoTuBiieHHE AOKHO OBITH Y
IIYHTa, YTOOBl YBEIMYUTh TpPENe] HU3MEpPEHUs
amnepmerpa 10 24 A?
4 Hon Nat+ maccoii m BiieTaeT B MarHuTHOe moiie co | 1. eR/(mv)
CKOPOCTBIO V MEPINEHIUKYISIPHO JUHUAM UHAYKUIu# | 2. mv/(eR)
MarHutHoro mons B u aBmxkercs mo okpyxHocTH | 3. mvR/e
pamuyca R. Moaynbs BekTOpa MHIYKIIMM MarHUTHOTO | 4. mve/R
MOJIE MOXHO PacCuMTaTh, MOJB3YSICh BBIPAKEHUEM
5 Hanpspbkennocts marautHoro noiist H onpenensercs | Merounukom noJist
TOJIBKO ... U HE 3aBUCUT OT CBOWCTB CPEJIBI.
6 JlekpeMeHTOM 3aTyxaHMs Ha3bIBaeTcs (u3mnueckas | 1. moOkKasblBaroIias, BO CKOJbKO pa3
BEJIMYMHA ... HanpsDKeHWEe Ha  KOHJEHcaTope B
pe3oHaHce Oonbllle  HampspKEeHus,
MOJIBOAMMOTIO K KOHTYPY
2. o0OpaTHasg d4uClIy TIE€PUOJAOB, B
TE€YEeHHE KOTOPBIX aMIUIUTY1a
YMEHBILIAETCS B € pa3
3. oOpaTHasi MPOMEXYTKY BPEMEHH, 3a
KOTOPBIN aMILIATYa Kose6aHui
YMEHbILIAETCS B € pa3
4. nmoka3piBalOIIasi, BO CKOJbKO pa3
aMILUINTY/Aa KoJieDaHusl yMeHbIIAeTCsl
3a mepuoj
5. moka3blBarolasi, BO CKOJIBKO pa3
aMIUTUTY/1a KOoJIeOaHusl yMEHbIIAeTCs 32
OJIHY CEKYHY
6. IpaBWJIBHBIN OTBET HE IPUBENIEH
7 beckoHeuHass TOHKas npsMas HUTH 3apsbkeHa | 3,6 kB/m
OIHOPOAHO ¢ TwIoTHOCTRIO  A=2,00 mMxKi/m.

Haiitu E kak ¢QyHKUIMM paccTosHMS T OT HHUTH.




Beraucnuts E mis r=10,0 M.

Tonkuit  crepxenp jguuHOM 1=10 cm Hecer
paBHOMEpHO pacnpeneyneHHbii 3apan Q=1 uKiL
Onpenenuth MOTEHIUAT ( SJICKTPHUECKOTO IO B
TOUKe, JieXKallle Ha OCH CTEp>KHS Ha PaCCTOSHUU
a=20 cM oT OGJMKalIIero ero KOHIa.

36,5B

JIBe  OeckoHeuHble  TapajuielbHble  IUIOCKOCTH
HaxonATcs Ha paccrossHuu d=0,5 cMm apyr ot apyra.
Ha nnockocTsx paBHOMEpPHO pacIipe/ieieHbl 3apsiibl
C TIOBEPXHOCTHBIMH IIoTHOCTAMU 61=0,2 MKK1/M? 1
62=-0,3 MKK1/M2, Onpenenutb pPa3HOCTh
noTeHanoB U MEX/1y MIOCKOCTSMH.

140 B

10

OnektpoeMkocTh C MIOCKOrO KOHJEHCATOpa paBHA
1,5 Mmx®. PaccrossHue d Mexny miacTUHaMU PaBHO 5
mM. KakoBa Oyzer anektpoemkocTs C KOHAEHCATOpa,
€CJIM T1a HIKHIOKO TUTACTUHY TOJIOKUTD JIUCT Y00HUTA
TonmuHo#i di=3 Mm?

2,5 Mk®

11

Ammnepmerp u BOJIbTMET] IO AKJTIOYHIIN
nocieaoBaTenbHO K Oatapee ¢ 3.4.c. & = 6,0 B. Eciu
MapajuieibHO BOJBTMETPY MNOAKIIOUYUTH HEKOTOpPOE
CONPOTUBJICHHE, TO  IIOKa3aHHE  BOJIbTMETpA
ymenbliaercss B 1 = 2,0 pa3a, a IOKazaHue
aMIiepMeTpa BO CTOJIBKO K€ pa3 YBEJIWYUBAETCS.
Haittn nokazanue BOJIbTMETpPA MOCIE MOAKIIOYEHUS
CONPOTHUBJICHMUSI.

2B

12

Jlammnouka u peocrar, COCMHEHHBIC
MOCJIEIOBATEIbHO, NPUCOECIUHEHBI K HCTOYHUKY
toka. Hanpspkenune U Ha 3akumax JaMIIOYKH PaBHO
40 B, compotuBienue R peocrara paHo 10 Owm.
Buewnsis uenp norpebiger MomHocts P=120 Br.
Haiitu cuny toka I B nenu.

2A

13

[To nByM  OECKOHEYHO  JUJIMHHBIM  MPSAMBIM
napajuleJbHBIM IpoBoAaM TekyT Toku [1=50 A wu
=100 A B mNPOTUBOIOJOXKHBIX HANpPaBICHUSIX.
Paccrossune d mexay mnpoBomamu paBHO 20 cMm.
OnpenenuTh MarHUTHYIO MHIYKIUIO B B TOuKe,
yZlaJeHHO! Ha r1=25 c¢M oT nepBoro u Ha 12=40 cm oT
BTOPOI0 IPOBOJA.

57,13 mxTa

14

Kopotkasa karymka, coxepxamas N=1000 BUTKOB,
PaBHOMEPHO BpALIA€TCsI B OJHOPOJHOM MarHUTHOM
nosie ¢ uaaykuuen B=0,04 Ta ¢ yrimoBoil CKOpOoCThIO
®=5 paa/cC OTHOCUTEIHHO OCH, COBIAJAIOIICH C
JUAaMETPOM KaTyIIKH M NEPIEHIUKYIIPHON JIMHUAM
UHAYKIUU ToJs. OnpeneanuTb MTHOBEHHOE 3HAUEHUE
OAC wunaykuuu & Uit TeX MOMEHTOB BPEMEHH,
KOTJ]a TUIOCKOCTh KAaTYIIKU COCTaBiseT yroia a=60° c
JUHUAMM MHAYKIMM nons. Ilnomane S karymikum
paBHa 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®D
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IIpunoxenne 2

THnoBbIe KOHTPOJILHbIE BOIIPOCHI I IPOMEKYTOYHOM aTTeCTalUU
OnexTpuyeckue 3apsaapl. JJUCKPETHOCTD MIEKTPUYECKUX 3apsAA0B. 3aKOH COXPaHECHHUS 3aps/a.
3akon Kynona. IloneBas TpakToBKa B3aMMOJEHCTBUS 3apsiioB. HanpsykeHHOCTh 3JIEKTPUYECKOTO
nosia. [lome TouedHoro 3apsna. DBeluncieHue HanpsDKEHHOCTH OIS OT  IIPOU3BOJIBHOTO
pacupeneneHus 3apsioB.
[Torok BekTopa. Teopema I"aycca.
[IpuMeHeHHe HHTErpaJlbHOM TeopeMbl laycca Il HaxOXKIEHHs HANPSHKEHHOCTH  IIOJIM,
CO3/1aBaEMOT0 3apsLKCHHBIMU Tesamu. [Ipumepst.
Pabota cunm sJekTpuYecKoro MO MpH IepeMmemieHuH 3apsna. lloreHnumanbHas sHeprus,
noreHuuan. [loTeHnman nosus TOYEUYHOro 3apsiaa.
Beluucnenue noreHnuana mojisi CUCTEMBbI TOYEYHBIX 3apsA0B C IPOU3BOJIBHBIM PacIpeleIeHUueM
3apsaga. CBsa3b IOTCHIMAJIA C HAIPSHDKEHHOCTBIO TOJIA.
[IpoBOHMKY M AUBIIEKTPUKU. IIpOBOTHUKH B 3JIEKTPUYECKOM I10JIE.
DNEeKTPOEeMKOCTh MpoBOAHUKA. KOHAEHCaTOphl. BhruncieHne eMKOCTH IUIOCKOTO KOHIEHCATOpa.
OHeprus syekTpudeckoro mnojs. OObeMHas IJIOTHOCTb SHEPruu 3JIEKTPUUECKOrO TMOJs B
IIPOCTPAHCTBE.
DnekTpuyueckuit numnosisb. [lone qumors.
OHeprus B3aUMOJEHCTBUS IUIOJSA C BHEIIHUM IojieM. CHUIbl U MOMEHT CWII, IEHCTBYIOILKE Ha
JIUIIOJNIb BO BHEIIIHEM I10JIE.
Jusnexrpuku. [onspusanus 1uaieKTpuKoB. BeKTop MosIIpu30BaHHOCTH.
[lone BHyTpu nudnexTpuxka. CBoOOAHBIE U CBA3aHHbIE 3apsiibl. CBSA3b CBS3aHHBIX 3aps/IOB C
BEKTOPOM IOJIIPU30BAaHHOCTH.
BekTtop anexTpudeckodl < MHIYKUMHM, €ro cBoiicTBa. OTHOCHUTENbHAsT  JIUANCKTPUYECKas
IIPOHULIaeMOCTb. PU3NYECKHI CMBICI. BpIuncienue noss B JUJIEKTPUKE.
IloBeneHne BEKTOPOB HANPSKEHHOCTH M DJIEKTPUYECKOM MHIAYKLIMM HA TpaHULE pasjena ABYX
IUBJIEKTPUKOB.
CerHeToaNneKTpUKH, IbE€303JIEKTPUKHU, DIIEKTPETHI.
Onexrpuueckuid ToK. Cuina Toka. BekTop cuibl IUIOTHOCTH TOKAa. YPaBHEHUE HENPEPHIBHOCTH.
3akon Oma u JIxxoyns-Jlenna.
Onexrpoasuxkyas cuna (J1C). 3akon OMa a7 3aMKHYTOM 1IeTH.
Pacuer nieneit moctostaHoro Toka. [Ipasuno Kupxroda. [Tpumep.
MarnutHoe noiue B Bakyyme. Bzaumoneiictsue TokoB. I1osieBast TpakTOBKa B3aUMOAECHCTBUS TOKOB.
Cuna Amnepa. Cuia, AelicTByIOIIast Ha ABMKYIIYIOCS 3apsyKEHHYIO YaCTHIy B MArHUTHOM IIOJI€.
3axoH buo-Casapa. MarauTHoe 1noJje IBHKYLIENCS 3apsKEHHOM YaCTHLIBL.
BrluncnuTe MarHuTHYXO MHAYKIMIO OT KOHEYHOI'O JIMHEHHOTO ITPOBOIHUKA C TOKOM.
BbruMcanTh MarHUTHYIO MHIYKIUIO OT BUTKA C TOKOM.
Teopema o HUPKYISIMKY BEKTOPAa MAarHUTHOM MHAYKIMU. (3aKOH IOJHOTO TOKA).
IIpuMeHeHHe 3aK0Ha IIOJIHOTO TOKA JUI HAX0XKACHHWS MAarHUTHOTO 110715 TOKOB. [IpuMepsl.
PaGora cunm MarHUTHOrO MOJS MPH NEPEMEUIEHUH MPOBOJAHMKA C TOKOM M KOHTypa C TOKOM B
MarHMTHOM IIOJIE.
SBnenue sanekrpomaruutHOM nHAYKIMK. D/]C anekrpomaruutHo nHAYKIMHU. [TpaBuio Jlenna.
SIBneHne caMOMHAYKIMH. MHIYKTUBHOCTh KOHTypa. MHIYKTMBHOCTH OECKOHEUHO JJIMHHOTO
COJICHOM/JIA.
SIBneHue B3aMMHON MHAYKIMU. B3auMHasi HHIYKTUBHOCTb.
DOHeprus MarHuTHOro MOJs OECKOHEUHO-IIMHHOTrO cosnieHouaa. OObeMHas IJIOTHOCTh SHEPTUH
MarHuTHOTO 1oJid. JIokanu3sanus SHepruy MarHUTHOTO I10JIs B IIPOCTPAHCTBE.
MarnutHoe mnone B BemiectBe. Jlma- m mapamarHeTukd. HamarHnmueHHOCTh MarheTtwka. Bekrtop
HaMarHUYEHHOCTH.
MonekynsipHabie TOkU. CBS3b BEKTOpa HAMarHH4YeHHOCTH C MOJIEKYJISIPHBIMU TOKaMH.



34.

35.
36.
37.
38.
39.

40.
41.

42.

BekTop HanpsyKeHHOCTM MAarHUTHOTO TIOJIE M €ro cBoiicTBa. (OTHOCUTENbHAsT MarHUTHas
MPOHUIIAEMOCTh. PUNYECKHI CMBICI.

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

Tok cmenienus. 3aKOH MOJHOIO TOKA C y4€TOM TOKa CMEILEHUSI.

VYpaBuenue MakcBesuia B tuddepeHImaibHON U HHTETpaJIbHOU (hopMme.

KBasucranumonapusie Toku. Pacuer neneii nepemeHHoro Toka. CBoOOHbIE KOJIEOaHUS B HI€ATBHOM
KoJe0aTeIbHOM KOHTYpE.

CBo0oiHBIC KOJIEOaHUs B pEAIbHOM KOJIe0aTeIbHOM KOHTYpE.

Boinyxaennsie konebanus. [lomyunTs BbIpakeHue A TOKa B KOHType. BekTopHas auarpamma
HaIIpSKECHUN.

Broinyxxaennsie kosnebanus. SIBieHue peoHaHca.



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

Haiitu E xak ¢yHKUME paccTOSIHMS T OT HHTH.
Beraucauts E mst r=10,0 M.

J‘;{ ®opmyIupoBKa BOIpoca BapuanTs!l 0TBETOB
1 JIuHUM HaANpPsHKEHHOCTH 3JIEKTPOCTATHYECKOIo MOJs | 1. OpTOrOHAIbHO K SKBUIIOTEHIMAIBHON
HaIpPaBJICHHI ... MOBEPXHOCTU B CTOPOHY BO3pACTaHH
[OTEHIIMAJa
2. Tak, 4YTO BCerja COBIAJAIOT C
BEKTOpaMM HAIIPSHKEHHOCTH 3. BIOJb
SKBUIIOTEHIMABHBIX TOBEPXHOCTEH
4. OPTOrOHAJILHO K
IKBHUIIOTEHI[HAJIbHOWH TMOBEPXHOCTH B
CTOPOHY YOBLJIM MOTEHINAJIA
5. 110 KacaTeabHOM K
SKBUIIOTEHIIMAJIBHOM IOBEPXHOCTH
2 3apsn Ha  Kaxaod  oOkimaake  KoHjaeHcatopa | 1. He M3MeHHTCS
YBEJIMUWIN B 4 paza. 2. yBenuuuTCs B 2 pasza
Kak n3menurcs ero éMkocts? 3. ymeHbIuTCA B 4 pasza
4. yBenuuuTtcs B 4 pasza
5. yBenuuutcs B 4 paza
3 Awmnepmerp conpotusienueM 0,1 Om umeer mxkany | 0,02 Om
no 4 A. Kakoe coOmnpoTuUBIEHHE AOJDKHO OBITH Y
IIyHTa, 4YTOObl YBEIMYUTh NpEleN H3MEpPEHUs
amrepmeTpa 10 24 A?
4 Hon Nat maccoii m BiieTaeT B MarHuTHoe Iojie co | 1. eR/(mv)
CKOPOCTBIO V TMEPHEeHIUKYISAPHO TUHUSAM HHIAYKIUU | 2. mv/(eR)
MarHuTHoro nojsi B u jBwkercs mo okpyxHoctu | 3. mvR/e
paauyca R. Moayns BekTOpa MHIYKIIUUM MarHUTHOTO | 4. mve/R
I0JII MOXHO PpAacCUMUTaTh, MOJIb3YSACH BBIPAKEHUEM
5 Hanpsxennocts marautHoro noisist H onpenenserca | UCTOYHUKOM 10JIA
TOJIBKO ... U HE 3aBUCUT OT CBOWCTB CPEJIBI.
6 JlekpeMEeHTOM 3aTyXaHus Ha3blBaeTcs (¢u3nyeckas | 1. Mokas3plBarolias, BO CKOJbKO pa3
BEJIMYMHA ... HalpsDKEHWE Ha  KOHJEHCATOpEe B
pe3oHaHce  Oojplle  HaNpsDKEHUS,
IOJIBOAMMOTIO K KOHTYpY
2. oOpaTHas 4uCly TIEpUOJOB, B
TE€YECHHE KOTOPBIX aMIUTUTY/1a
YMEHBILIAETCs B € pa3
3. oOpaTHasi MPOMEKYTKY BpEMEHH, 3a
KOTOpBIH aMIUIATYa Kosie0aHui
YMEHBILIAETCS B € pa3
4. nokaspiBapuasi, BO CKOJbKO pa3
aMILINTY/Aa KOJIeOAaHUs YMEHbINACTCS
3a nepmoj
5. moOKa3bIBarOLasi, BO CKOJIBKO pa3
aMIUINTYy/1a KosieOaHusl yMEHbLIaeTcs 3a
OJIHY CEKYHIY
6. IPaBUJIbHBIN OTBET HE NPUBEJICH
7 beckoneunass TOHKas mpsmas HUTH 3apsbkeHa | 3,6 kB/m
OMHOPOMHO ¢ MIOTHOCTRIO  A=2,00 wmkKn/m.




Tonkuii crepkenp gmuHoM 1=10 cM Hecer
paBHOMEpPHO pacnpeaeneHHbli 3apsag Q=1 K.
OnpenenuTh MOTEHIMAT ¢ JJICKTPUYECKOTO OIS B
TOUYKE, JIeKalled Ha OCHU CTEpPXKHS Ha PACCTOSHHUU
a=20 cM oT OJIMKa|IIero ero KOHIa.

36,5B

JIBe  OeckOHEUHbIE  NapaJUIebHbIE  IMJIOCKOCTH
HaxoaaTcs Ha paccrossHuu d=0,5 cMm apyr oT Apyra.
Ha mutockocTsx paBHOMEPHO pacIpeesieHbl 3apsi/ibl
C MOBEPXHOCTHBIMM TUIOTHOCTSIMU G1=0,2 MrKi/m? u
62=-0,3 MKK1/M2. Onpenenutsb Pa3HOCTh
noTeHanoB U MEXTy TUIOCKOCTSIMH.

140 B

10

OnexTpoeMKkocTh C IJIOCKOrO KOHJIEHCAaTopa paBHa
1,5 mx®. Paccrosaune d Mexay macTHHAMU paBHO S5
mmM. KakoBa Oyzer anexkrpoemkocts C KOHIEHCATOpA,
€CJIM T1a HIKHIOKO TUIACTUHY TOJIOKUTH JIUCT 00HUTA
tonuHoN di=3 Mm?

2,5 Mr®

11

Amnepmerp u BOJIETMETP IO IKITFOYHITH
rocJieioBaTensHo K Oatapee ¢ 3.4.c. & = 6,0 B. Eciu
napajuieIbHO BOJIETMETPY TMOAKIIOUUTh HEKOTOPOE
CONPOTUBIICHUE, TO  IIOKa3aHWE  BOJBTMETPA
yMeHbImaercss B 1 = 2,0 pa3a, a [oOKa3zaHUE
amriepMeTpa BO CTOJIBKO JK€ pa3 YBEITHYHMBACTCH.
Haiitu mokazanue BOJIETMETpA TOCIE TOIKITIOUCHHUSI
COIIPOTHBJIICHUS.

2B

12

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

2A

13

I[lo nByM  O€CKOHEYHO  JUIMHHBIM  IPSIMBIM
napajuleIbHbIM MpoBoJaM TeKyT Toku [1=50 A u
L=100 A B mNPOTHBONONOXKHBIX HANpPaBICHUSIX.
Paccrosune d wmexnay mpoBomamu paBHO 20 cwm.
OnpenenuTts MarHUTHYO HMHIAYKIUIO B B Touke,
yIaJeHHO! Ha r1=25 c¢M OT nepBoro u Ha 12=40 cM ot
BTOPOTO MPOBOJIA.

57,13 mxTa

14

Kopotkas kartymika, comepkamas N=1000 BUTKOB,
PaBHOMEPHO BpAaIlla€TCsl B OJHOPOJIHOM MarHMTHOM
nosie ¢ uaaykuueit B=0,04 Ta ¢ yrmnoBoii ckopocTbio
®=5 paa/c OTHOCHUTENBHO OCH, COBMAJAIOIICH C
JTUAMETPOM KaTYIIKKA W TEPHEHAUKYISIPHON JTUHUAM
MHIYKUUU 1o, OnpenennT MrHOBEHHOE 3HAaYEeHHE
OJC wunayknuu & ams Te€X MOMEHTOB BpPEMEHH,
KOT/Ja MJIOCKOCTh KaTYIIKU COCTaBIsieT yroi a=60° ¢
JIMHUSIMHA WHAYKIUU 1ons. [lnomane S kaTymku
pasHa 100 cm>.

1B

15

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

1 Mx®
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