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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Henp nuctuIuinHbl «DJIEKTPUUECTBO K MArHETU3M» COCTOUT B (JOPMUPOBAHUU Y CTYJIEHTOB €JUHOM, CTPOWHOM, JIOTHYECKH
HENPOTHBOPEUYNBON (PH3NUECKOI KapTHHBI OKPYKAIOIIETO HAC MUpa MPUPO.IBI, MPHOOPETECHNE HABBIKOB PEIICHHS U NCCIEJOBAHUS
KOHKPETHBIX (PU3MUECKHX 3a/1a4.

OCHOBHBIE 33J1a4H JUCITUTLUTHHBI: MU3YyUYCHHUE OCHOBHBIX TTOHATHI QJICKTPHUYCCTBA U MAaroH€Tu3Ma, U3y4€HUC OCHOBHBIX METOI0B
HUCCIICA0BaHUA B (1)I/13I/IKC QJICKTPUUICCKUX U MarHUTHBIX ﬂBﬂeHHfI; 3HAaKOMCTBO C HEKOTOPBIMU IMPHUIOKCHUAMU JJICKTPHUICCTBA U
Mar"HeTusma.

Pe3yHLTaTLI O6yLICHI/IH 10 TUCOUIIIMHE HAIIPABJICHBI HA JOCTHKCHUEC NMHAUKATOPOB:

OIIK-1.1. O6nanaeT 6a30BEIMU 3HAHHUSMH, TTOTYYCHHBIMHU B 00J1aCTH QU3HUKU U paquo)U3HKH.

OIIK-1.2. JleMOHCTpUpYET YMEHHE pellaTh 3aJaull, GopMyIupyeMble B paMKax (U3UKHU U PaTUO(PU3UKY.

OIIK-1.3. FImeeT HaBbIKY UCIIOIb30BAHUS OCHOBHBIX IMIOHATHH, TEOPEM, 3aKOHOB (DU3UKU U paguo(U3UKU AT PEIICHUS 3a1a4
npodecCHOHANBPHON IeATeIbHOCTH, B TOM YHCIe B chepe MeJarorHIecKoi AesTeIbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.03

2.1 TpeGoBaHus K NpeJBapUTeIbHOI NOATOTOBKE 00y4aloLIerocs:

MonekynsipHas pusnka

Mexanunka

2.2 I[I/ICIII/IHJII/IHLI H MPAKTHKH, VIl KOTOPBLIX OCBOCHUE JAHHOM TUCIHILIHHBI (MO)IyJISI) He00X0AUMO KaK npeamecTByrniee:

OnTuka

AromHas dusnka

®duznka aTOMHOTO Aapa 1 DJIEMEHTAPHBIX YaCTUIL

DNeKTPOINHAMHKA

QHCKTPOI[I/IHaMI/IKa CIUIOHIHBIX Cpea

3. KOMIETEHIIIA OBYYAIOIIETOCSsI, ®OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS AN CLINTLINHBI
(MOJY.JIsT)

OIIK-1: Cnoco0eH npuMeHATH 6a30Bble 3HAHHUA B 00J1aCTH (PM3UKH U PaInOQU3MKHU U HCIO0JIL30BATh UX B
Npo¢ecCHOHAIBLHOM 1eITeJIbHOCTH, B TOM YHCJIe B cepe negaroru4eckoi AesreJJbHOCTH;

3HaTb:

Jns noctmwkenus OITK-1.1: 6a30Bble HOHSTHUS, MOJEIH, IOAXOAbI K aHAIN3Y (U3NYECKUX SBICHUH 110 JICKTPUUYECTBY U
MAarHeTH3MY; OCHOBBI TEOPHH, IPUHINAIIEI X METOABI (PU3UKH JIEKTPHIECKAX M MATHUTHBIX SBICHHI; METOABI TEOPETUUCCKUX 1
HKCIIEPUMEHTANBHBIX HCCIICI0BaHUN B pu3uKe

YMeTh:

Jns noctmxenust OIK-1.2: ucronp30BaTh 6a30BbIe TEOPETHUECKIE 3HAHUS 10 IEKTPUUCCTBY M MarHETH3MY; HOHUMATh, H3/IaraTh
Y KPUTHUYECKU aHAIU3UPOBATh 0a30ByI0 o0medu3nueckyro HHPOpMaLHIO; HONb30BaThCS OCHOBHBIMHU MOHATUSIMHU, 3aKOHAMH U
MOJIEIISIMH DIIEKTPIYECTBA U MAaTHETH3MA; PEIIATh TUIIOBBIC 331a4H MO SIEKTPUUCCTBY U MATHETH3MY

Baaners:

Jns noctmxennst OITK-1.3: HaBBIKOM pelTeHHs] KOHKPETHBIX (U3MIECKHX 3a4ad MO AEKTPUIECTBY U MarHETU3MY; METOIaMHU
00paboTKy 1 aHaATM3a YKCIIEPUMEHTAIBHOM U TeopeTHdecKol Gpusnueckoil nHpopmanuu

B pe3yabTaTe 0cBOCHMS AMCUMIIJIMHBI 00YYaKOLIMiicA T0/IKeH

3.1|3nare:

3.1.1|6a30BEIE TOHATHSA, MOJACIIU, TOAXOAbI K aHAJIU3Y (1)I/I3I/I‘-ICCKI/IX SIBJIGHUM T10 QJICKTPUYECTBY U MAarH€TU3MY; OCHOBBI
TCOPHHU, MPUHIHUIIBI 1 METOABI (1)1/13I/IKI/I QJICKTPUYICCKUX 1 MarHUTHBIX HBJ’[CHHﬁ; METOAbI TCOPETUUCCKUX U
OKCIICPUMECHTAJIbHBIX I/ICCJ'ICI[OBaHI/II\/‘I B (1)I/I3I/IK6

3.2|Ymern:
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3.2.1|ucnonp3oBath 6a30BbIE TEOPETHICSCKHE 3HAHUSI 10 3JCKTPUUSCTBY U MAarHETH3MY; OHHUMATh, H3JaraTh U KPUTHICCKH
aHAITM3UPOBATh 0a30BYI0 00IIECHUINUECKYIO HHPOPMAIIHIO; ITOJIH30BATHCSI OCHOBHBIMH MOHATHSIMH, 3aKOHAMH U
MOJIEIISIMU DIICKTPUYIECTBA M MATHETH3Ma; PEIIaTh TUIIOBBIC 33/1a4H 110 JICKTPHIESCTBY U MATHETU3MY

3.3|Baagern:

3.3.1|HaBbIKOM pelIeHHsT KOHKPETHBIX (DH3MIESCKUX 33724 MO dJCKTPUIECTBY U MAarHETU3MY; METOIaMU 00PaOOTKH U
aHaJIu3a SKCIIEPUMEHTAILHON M TEOPETHUECKON (PHr3nuecKol nHGOpMaIUu

4. OFbEM JUCIUIIJIMHBI (MOIY.JIsT)

O6wwasa TpyaoemMKkocTb 43ET

Yacos o yueOHOMY Tuiany : 144 Bujibl KOHTPOJIS B CEMECTPaXx:
B TOM YHCIIC
ayJUTOPHBIC 3aHATUS © 68 9K3aMeHbI 3
camocTosTeNnbHas padoTa : 36,7
4acoB Ha KOHTPOJIb : 36
KOHTakTHas pabora: 71,3

HKP: 3.3

5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOLY JIs)

Kon HauMeHoBaHMe pa3/1e/10B U TeM /BUJ 3aHATHSI/ Cemectp | Yacon JIntepatypa
| 3aHsATHS /[ Kvpe
Pa3znea 1. DiiekTpocTaTHKa BaKyymMa
11 OnexTpuuecKuil 3apsa] U ero CBOUCTBA. 3aKOH COXpaHEHUs 3apsaa. 3aKOH 3 6 JI1.1 J11.2J12.1 J12.2
Kynona. IloneBas TpakToBKa B3auMOIEHCTBHS 3apsioB. BexTop JI2.3J13.1 JI3.2 JI3.3
HanpsHkeHHOCTH. HanpspkeHHOCTH 1OJIsl TOUEUHOTo 3apsiia U 91 32 33 24 25 56
pacupenenenHoro 3apsiga. [Ipumepsr. [lotok BekTopa. Teopema [aycca mms 27

BEKTOpa HalpaBJIEHHOCTH B BakyyMe. [Ipumenenue teopemsl ['aycca mist
BBIUHCIICHUS HAIPSHKEHHOCTH TIOJIA, CO3JAHHOTO PACTIPEAEIICHHBIM 3apsIoM,
obnamaronuM  cumMeTpuel. Jluseprennus Bexropa. Padora mo
HepeMeIIeHHUIO 3aps/aa B JJIEKTpOocTaTHIecKoM rrore. [loTeHnuansaas
SHeprus, noreHuan nomus. [loreniuan ToueyHoro 3apsiaa. CBsizb MEXIY
BEKTOPOM HANPSHKEHHOCTH U MOTEHINATIOM. BUXPBh BEKTOPHOTO MOJIS.
Teopema Crokca. HanpshkeHHOCTS 1 TOTEHIMAT OIS TUTIONS. DHEPTHU
JIMIIOJIA BO BHCIIHEM I10JIC. Cuna 1 MOMEHT CHII, Ile;lCTBy}OHlI/IX Ha JUIIOJIb BO
BHEUIHeM moJe. /Jlex/

1.2 Pemnienue 3a1a4y Ha BBIYMCIIEHUS HAIIPSKEHHOCTH M OTEHLIMAIIA TIOJA, 3 6 JI1.1 J11.2J12.1 JI2.2
CO3JIaHHOTO 3apsuKeHHBIMU Tesamu. /TIp/ JI2.3J13.1 JI3.2 JI3.3
91 32 33 24 25 56

97
1.3 Teopema Mpumioy. Jluseprenuus Bekropa. Teopema ["aycca 3 5 JI.1J11.2J12.1 J12.2
muddepennnansHoii popme. [upkynsinus Bekropa. Porop Bekropa. Teopema JI2.3J13.1 JI3.2 JI3.3
Octporpaackoro-I'aycca u Croka. YciaoBue NoTeHIMAIbHOCTH BEKTOPHOTO 01 32 33 24 25 56

nonst. /Cp/ 37

Paznen 2. DiexkTpuyeckoe moJie B BelmecTse

21 SIBneHue IeKTPOCTaTHUECKONW HHAYKIUH. DIEKTPOEMKOCTh YEeAUHEHHOTO 3 6 JI1.1J11.2J12.1 J12.2
npoBogHuKa. KonaeHcaTopbl. OHeprus 3aps»KeHHOI0 KOHAEHCATopa. JI2.3J13.1 JI3.2 JI3.3
OO6bemMHas IIOTHOCTH 3Hepruu. Bunsl nusnexrpukos. [onspuszanms 210233 34 35 26
JIIIeKTpUKOB. CBOOOIHBIC U CBS3aHHbIE 3apsAbl. BekTop anexTpuueckoi 97

HHAYKIOHWH. TeopeMa Faycca IpU HAJTMYUU JUBJICKTPUKOB. Beruucnenue mosus
B IUDJICKTPUKAX. BHEPFI/ISI DJICKTPUYECKOT'O ITOJIA B JUIJICKTPHUKaX. /Jex/

© ®I'bOY BO «Henal 'V



MHWHOBPHAYKHM POCCHUU

\1} DenepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUpEKICHHUE BBICLIET0 00pa30BaHUs

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

Pabouas nporpamma TUCUUIUTHHBI "DIEKTPUUECTBO U MarHETU3M" 110 HAIIPABJICHHIO MOATOTOBKH (CTIEIIHATIbHOCTH)
03.03.03 "Pagno¢usuka" HanpaBiaeHHOCTH (Tpoduito) TereKoMMyHHKAIIMOHHBIE CHCTEMBI U HHPOPMAIOHHBIE

texHosorud ®I'bOY BO «Uenl'V»

crp. 5

2.2 Pemenne 3a1a4 Ha BEIUMCIIEHNE HANPSHKEHHOCTH Y OTEHIMAIA IPU HAININH JI1.1 J11.2J12.1 J12.2
MIPOBOJAHUKOB B AJIEKTPOCTATHIECKOM T0JjIe. Perenne 3aqad Ha BIYUCIICHUE JI2.3J13.1 JI3.2 JI3.3
HAIpsHKEHHOCTY U MOTEHLIUANIa IPU HAJIMUUU AUAIEKTPUKOB B 013233 34 35 26
anexTpocTaTHdeckoM mone. /Ip/ 37

2.3 Mogenu TU3NeKTPUKOB. DIEKTPOHHAS TEOPHs IOJIIPU3aLUH HETIOJSIPHBIX U JI1.1J11.2J12.1 J12.2
MOJISIPHBIX JTUAJIEKTPUKOB. 3aBHCUMOCTH TUAJIEKTPHUIECKOI JI2.3J13.1 JI3.2 JI3.3
BOCHPUHMMYUBOCTU OT BHEIIHUX YCJIOBUH JUIS MOJSIPHBIX U HEIOJISIPHBIX 013233 34 35 26
TU3JIEKTpUKOB. /Cp/ 37
Paznen 3. [locTosiHHBII 2JIeKTpUYeCKHIl TOK

3.1 YpaBuenue HenpepbiBHOCTH. 3akoH Oma u J[xoynsa-JIenna. JIL.1J11.2J12.1 J12.2
OnexTpoaBuxyias cuia. Pacuer neneil mocrosiHHoro toka. Teopust J12.3J13.1 JI3.2 JI3.3
MPOBOJMMOCTH METAIUIOB. DJICKTPUIECKHUI TOK B Bakyyme. /JIek/ 2132235243556

97

3.2 Pemenne 3anau vHa npumenenue 3akoHoB OMa u [xoyns-Jlenna. Pacuer JIT.1JI1.2J12.1 JI2.2

AIIEKTPUYECKUX lenel, mpuMeHenue npasui Kupxroda. /TIp/ JI2.3J13.1 JI3.2 JI3.3
D132 33 34 35 26

97
3.3 DNeKTpOHHAS TEOPHs MPOBOAUMOCTH MeTaiuioB /Cp/ JIL.1J11.2J12.1 J12.2
J12.3J13.1 JI3.2 JI3.3
D132 33 54 35 26

97

Pa3znen 4. MaruuTHOe noJie B BaKyyme

4.1 B3aumopeiictBue TokoB. [ToaeBas TpakTOBKa B3aUMOJIEHCTBUS TOKOB. 3aKOH JI1.1J11.2J12.1 J12.2
Awmrepa. Cuna Jlopenna. 3akon buo-Casapa. Berancnenne Bektopa JI2.3J13.1 JI3.2 JI3.3
MarHuTHOH UHIYKIIMU TOKOB IIPOM3BOJIBHOM KOHUryparuyu. Marautaoe 30132 33 2435 26
oJie ABWXKYIIeHcs 3apskeHHOM yacTupl. Teopema ["aycca aisa BekTopa 27
MarHuTHOW MHAYKIMU. TeopeMa 0 HUPKYJIALHUN BEKTOPA MArHUTHOU
uHAYKIHK. [IpuMeHeHne TeopeMbl 0 UPKYISIIHN TS BRIYUCICHUS BEKTOpa
MAarHUTHOW MHAYKIMU. YPaBHEHMUS, ONUCHIBAIOIINE MAarHUTHOE OJIE B
BakyyMe. PaboTa 1o nmepeMenieHuio NpoBOJHIKA H KOHTYpa C TOKOM B
MarHuTHOM 1oie. /JIex/

4.2 Pemenue 3anau Ha 3akonsl buo-CaBapa, Amnepa U Hax0KJ€HUE BEKTOpPa JI1.1J11.2J12.1 J12.2
MarHUTHOW WHIIYKIIMH JUUISl Pa3JIMYHBIX KOHpHUrypanuii Tokos /I1p/ JI2.3J13.1 JI3.2 JI3.3

013233 34 35 26
37

4.3 JIBrKeHHe 3apsDKEHHBIX YaCTHUI] B MATHUTHOM 1ojie. Dddekt Xomra. JI1.1J11.2J12.1 J12.2
OTnruue 1mosst BEKTOpa MarHUTHOM WHIYKIAH OT TIOJIST BEKTOPA JI2.3J13.1 JI3.2 JI3.3
HaINpsHKEHHOCTH 3JIEKTPOCTaTHYECKOTO 10JIs. XapaKTep CUIIOBBIX JIMHUI 3THUX D132 33 34 35 26
noJjiei. MarHUTHBIH MOMEHT Toka. MIHayKuus, co3naBaemas STuM TokoM. /Cp/ 27
Pazgen 5. DnekTpoMarHuTHast HHAYKIMSA

5.1 SIBnenue snexrpomarauTHON MHAYKIUH. [IpaBmito Jlenna. CaMOUHAYKIHA. JIL.1JI1.2J12.1 J12.2
WunykTuBHOE SIBICHUE B3aUMHON MHAYKINH. Tpancdopmaropsl. DHeprus JI2.3J13.1 JI3.2 JI3.3
MarHuTHOro noist. O6bemMHas IIOoTHOCTh 3Hepruu. Cuilbl, IeHCTBYOLINE Ha 2192 33 54 D5 D6
MPOBOJHUKU C TOKOM B MarHUTHOM Toute. /JIex/ o7

5.2 Pemenne 3anaq va Berancinenne 3/1C 251eKTpOMarHuTHOM WHTYKIHH, TIPH JI1.1 J11.2J12.1 J12.2

Pa3IMYHBIX H3MEHEHUAX MarHUTHOTO 1moToka /T1p/

JI2.3J13.1 JI3.2 JI3.3
0132 33 24 35 26
97
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53 Buxpesoii xapakrep 1o, CO31aBa€MOro Ipu dJIEKTPOMAarHUTHOM HHIYKIHH. 4,7 (JI1.1JI1.2J12.1 JI2.2
Toku @yxko. Mcnonb3oBanue u 60prda ¢ HuMu. Tpanchopmarop, yCKOPHUTEIb JI2.3J13.1 JI3.2 JI3.3
3apsDKEHHBIX YacTHIL - 6eTaTpoH. /Cp/ 013233343536

37
Pazgen 6. MarautHoe noJie B BellecTBe

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

6.2 Perienue 3amau Ha HaXOXK/IEHHE BEKTOpA MATHUTHOM WHIYKIIMU U BEKTOpa 4 JI1.1 J11.2J12.1 JI12.2
HAIpsHKEHHOCTY PU HAJIMYUK MarHeTukos /I1p/ J12.3J13.1 JI3.2 JI3.3

D132 33 34 35 26
97
6.3 DNeKTpOHHAs TEOpHs JAna- U Tapamarnetusma. eppomMarHeTusM. 4 JIL.1J11.2J12.1 J12.2
CaepxmpoBoauMocTs. /Cp/ J12.3J13.1 JI3.2 JI3.3
D132 33 34 35 26
97
Pazgen 7. Tok cmemenns. Ypasuenne Makcpesia

7.1 Tok cMmemnenus. YpaBHeHHe MakcBenia B MHTEIpajIbHON U 4 JI1.1 J11.2J12.1 J12.2
muddepennnansHoi popme. Pemenne ypaBHeHunid MakcBesia B BAKyyMe. JI2.3J13.1 JI3.2 JI3.3
DnekTpoMarHuTHas BosHa. /Jlex/ 3132253543536

37
7.2 YpaBuenue Makcgesna /Cp/ 4 JI.1J11.2J12.1 J12.2
J12.3J13.1 JI3.2 JI3.3
30132 33 2435 26
37
Pa3nen 8. DaekTpoMaruuTHbie KoJiedaHus

8.1 Ksasucrammonapusie Toku. KonebarenpHbIN KOHTYp. 3aTyXaroniine 2 JIT.1 JI1.2J12.1 JI2.2

KoJie0aHusl, BBIHYKACHHbIE KoaeOanus. SIBnenue pe3onanca. /Jlex/ J12.3J13.1 JI3.2 JI3.3
D132 33 343536
97

8.2 Pemenne 3aa4 Ha onpeeneHre 3aBUCUMOCTH TOKa ¥ HANIPSDKEHUH Ha 2 JIT.1 JI1.2J12.1 JI2.2
y4JacTKax KOHTYpa, Kak [PpU CBOOOAHBIX TaK U IIPU BBIHYXIACHHBIX JI2.3J13.1 JI3.2 JI3.3
KOJICOAHUSIX, paCCMOTPEHHUE sIBJicHHE pe3onanca /I1p/ 213253 243556

97

8.3 Kgasucranuonapusie Toku. JuddepeHnnanbubie ypaBHEHHS JIs pacyeTa 4 JI1.1 JI11.2J12.1 J12.2
Lenei kBazucraroHapHbIXx TokoB. Mnenanc nenu. JlecTByrome 3HaYeHUs JI2.3J13.1 JI3.2 JI3.3
TOKOB U HanpshKeHUit. MoIHOCTh iepeMeHHoro Toka. /Cp/ 2132933 243556

37
Paznen 9. Unast koHTaKkTHast padoTa
9.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpob /VIKP/ 3,3 JI1.1 J11.2J12.1 J12.2
J12.3J13.1 JI3.2 JI3.3
D132 33 34 35 26
97

6. ®OH/1 OIEHOYHBIX CPEJICTB
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6.1. Ilepeyens BUIOB OLIEHOYHBIX CPEeACTB

OTueT 1o MPaKTUYECKUM 3aJaHUSM.
KonTponbHbIE BOMIPOCHL.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M HHbIE MATePHAJIbI JUIS TeKyIIeld aTTecTaluu

TumnoBsie KOHTPOJIBHBIC 3alaHUs U UHBIC MaTCpHaJIbl 1JId TeKyHIeﬁ aTTeCTalluy IPEACTaBJICHBI B HpI/IJ'IO)KeHI/II/I 1.

6.3. TunoBbie KOHTPOJIbHbIEC BONIPOCHI U 3aJJaHUA JJIsA l'IpOMe)I(yTO‘lHOﬁ aTrecTaluun

TunoBble KOHTPOJIBHBIE BOIPOCHI U 3aJlaHUs AJIs IPOMEKYTOUHON aTTecTally MpecTaBieHsl B [Ipuioxkenun 2.

6.4. Kputepuu oneHnBaHus

Ha sK3aMeHe CTyJeHTY Mpe/JiaracTcsi OTBETUTH Ha JIBa TEOPETHYESCKUX BOMPOCA U PELIMTh JBE MPAKTUUECKUX 3aaauu. [Ipu oTBeTe
CTYIIEHT IOJy9aeT OLCHKY:

«OTIIMYHO» — 3 Pa3BEPHYTHIN OTBET C MPUMEPAMH U TIOSICHCHUSIMU Ha BCE TEOPETUUESCKUE BOTIPOCHI U MOTHOCTHIO PELICHBI U
pachucaHsl O ISHCTBHSAM BCE 3aa4H;

«XOPpOIIIO» — 33 Pa3BePHYTHIH OTBET C MPHUMEPAMHU 1 MOSICHEHUSMH Ha BCe TEOPETUUECKHE BOIPOCHI U TIOTHOCTHIO pelieHa U
pacnmcana 1o JeHCTBUSM XOTs OBl OHA 3aa4a, JIMOO0 ITOJTHOE PEelIeHHe IBYX 3a1a4 U HEeTIOJHBIH OTBET Ha TEOPETHYECKUE BOIIPOCEHL;
«yIOBJICTBOPUTEIBHO» - JAH YSTKHUI JIOTUYHBII OTBET Ha TEOPETUUECKHE BOIPOCHI U JIFOOBIE IOTHIHBIC TOSICHEHUSI 10 3a/1a4aM,
700 TOJHEIA OTBET HA OJIMH TEOPETUUECKHUI BOIIPOC U pelIeHHe OJHOH 3a1auu (YacTuaHoe (He MeHee 50% pelieHuns 3aJaun) Wik
IIOJIHOE B 3aBUCUMOCTH OT CJIOXKHOCTH 33/1auu), 1100 ouTH nosiHoe (He MeHee 80% pereHus Ui KaxJ0i 3a1a4n) penieHre o0eux
3ajad;

«HEYJIOBJIETBOPUTEIILHOY - 3a BhINOJIHEHHE MeHee 50% 3agaHuil, 3a HCKITIOUEHHEM CTydasi MOYTH 1mojHoro (He meHnee 80% perieHust
JUTSL KXKJIOU 3aa4M) pemIeH s 00enx 3a/1ad.

7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOJY JIsT)

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHasi TUTEPaTypa

ABTOPBI, COCTaBUTENIN 3armaBue M3narensctBo, rox| Pecypce
JI1.1 |CuByxun /1. B. OO6umii kypc pusuku: yaeGHoe mocodue st By30B: B 5 ToMax ToM |Mocksa : 9BC
3: JIEKTPUYECTBO W3natenbckas
(https://znanium.com/catalog/document?id=303207) ¢dupma "dusnko-
MaTreMaTHYecKast

mutepatypa" (OU
3MATIJINT), 2015

JI1.2 |Cagenbes U. B. Kypc ¢usuxu. B 3 Tomax. Tom 2. DnexrpuuectBo. Konebanus u Cankr- IlerepOypr | OBC
BOJIHBL. BosTHOBast onthka: yueOHOe mocodue [ist By30B : Jlans, 2026
(https://e.lanbook.com/book/507521)

7.1.2. JlonoaHuTeIbHAS TUTEPATYPa

ABTOpBI, COCTaBUTEIN 3arnaBue WznarensctBo, ron| Pecypc

JI2.1 |[MarBeeB A. H. DNEeKTPUYECTBO U MarHETU3M: yueOHOe mocoOue sl By30B Mockga : Beicast
mkoia, 1983

JI2.2 |Kanamuukos C. T OnexTpuyecTBO: yueOHoe nocodue Mocksa : OBC
(https://biblioclub.ru/index.php?page=book&id=83226) ®duzmariur, 2004
JI2.3 |Kum 1. Y., KonoBanos |®usnka. DnexrpudectBo u MarHetn3M. Kypc nexmuii ¢ mpumepamu |Cankr- [lerepOypr | 3BC
H. IT., Jlesut JI. U., pelieHus 3agaq : JIanp, 2022
Konosasos I1. H. (https://e.lanbook.com/book/226466)

7.1.3. MeTtoauueckne pa3paboTku

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |[InpanumBunum UI. A., [OnexkTpudecTBO U MarHeTHU3M Cankr- [lerepoypr | OBC
Ilanaruna E. B., (https://e.lanbook.com/book/209804) : Jlans, 2022
Kansesa H. A.,
ITonkoBa E. A.
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ABTODBIL, COCTaBUTEIH 3arnaBue W3zpatensctBo, ron| Pecypc
JI3.2 |Axcenona E. H. O6mas ¢puzuka. DIEKTPUIECTBO U MarHeTH3M (TJIaBbl Kypca) Camnkr- [TerepOypr | OBC
(https://e.lanbook.com/book/212690) : JTanb, 2022
JI3.3 |buprokosa O. B., Ou3zuka. DNEeKTPUUECTBO U MArHETU3M. 3aJaull C PELICHUIMUI Cankrt- [letepbypr | OBC
Epmakos b. B., (https://e.lanbook.com/book/213077) : JTanb, 2022
Kopenxkas 1. B.

7.2. IlepeveHs pecypcoB HH(POPMAIMOHHO-TeIEKOMMYHHKAIIMOHHOIT ceTn ""HTepHeT"

91 |9BC «Yuusepcurerckas oubnuoreka onnaitn» http://biblioclub.ru/

32 |9BC m3nmarenscrBa «Jlamby» https://e.lanbook.com/

23 |9BC m3parenscrBa «Mubpa-M» http://znanium.com/

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

35 |Hayunas snektponHas oudiauoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

D6 |Hayunsle n Hay4HO-TIOMy IsipHBIe JTekiin http://elementy.ru

27 |YuebHo-MeTomMuecKHii cait «IIpemomaBatensimM u cTyaeHTam» http://fteachmen.csu.ru

7.3 Ilepeuenb nHGPOPMAIUOHHBIX TEXHOJIOTHIA

7.3.1 IIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

1. DnekTpoHHbIH KaTanor HayyHoi oudaroTeku Yenl'Y [DnexTpoHHsIi pecype] : 6a3a manubix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiis
American Physical Society : caiit. — URL: http://journals.aps.org/about — 5I3. anri. — PesxxumM 10CTyma: TOIBKO U3 CETH
yHUBEpcHTETa. — TEKCT : SIEKTPOHHBIM.

3. Web of Science : mynpruaucuunmnaapHas pedepatiBHas 6a3a faHHBIX / KOMIIaHUs Thomson Reuters. — Pexxum qoctyma: st
3apeructpup. nojas3osareneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a manusix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aurit. — Pexxum mocTyma: uist
3apeructpup. nojib3osareneil Uenl'Y. — TekcT : 31eKTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. arrun. — Pesxum goctyma: Ass 3aperucTpup. moss3osateseit Yenl'Y.
— Tekcr : 2IeKTPOHHBIN.

6. KOHCIIeKThI JIeKIHii ¢ IEMOHCTPAIUSIME ¥ BUPTYaIbHBIME JJaD0paTOPHBIME 3KCIIEPUMEHTaMu Ha caiite http://teachmen.csu.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHHME TJUCITUIIJIMHBI (MO JIs)

I[J'ISI peam3anui JTUCHUIUTAHBI UCIIOJIB3YIOTCA y‘Ie6HLI€ AYOAUTOPHUU IJIA MMPOBECACHUA 3aHATUH JEKIIMOHHOTO THUIIA, IPAKTHICCKUX
3aH$ITPII>’I, rPYNIOBBIX U UHAUBUAYAJIbHBIX KOHCyJ’[bT&LlH;I, TCKYLICTO KOHTPOJIA U HpOMG)KyTO‘{HOFI aTTeCTallly, a TaKXKC INMOMCIICHUA
JJI CaMOCTOSITENIbHOU pa6OTI)I.

Y4eOHble ayTUTOPUN YKOMIUIEKTOBAHbI CIICIUANIN3UPOBAHHON MEOEIBIO U TEXHUYECKUMH CPEJICTBAMHU O0yUCHHUS -
MYJIbTUMEINHHBIM 000py10BaHUEM (IKpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jli1s mpoBeieHns 3aHATUH JIEKIIMOHHOTO TUIIA IIpeAsIaraloTcs Habophl JEMOHCTPAMOHHOTO 000py10BaHUs U y4eOHO- HATJISAHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3CHTALIUH).

HMcnonp3yeTcs 3MeKTpOHHBIA YUTANIbHBIHN 3a1 HayuyHOH OubmroTexu Yenl'Y (aynutopus 206) uis caMOCTOSTENbHONW paboThI
CTYJIeHTa, OCHAIIEHHBIN IepCOHATBLHBIMU KOMITBIOTEPaMH, MyJIbTUMEINHHON anmnapaTypoil. B ayantopun obecneder 10CTyn K
Pa3IMYHON CIIPaBOYHOM JINTEPATYpe, SHIMKIIONEANM, ONOIMoTrpaduieckuM 1 MOTHOTEKCTOBBIM 0a3aM JaHHBIX,
MH()OPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCSA 110 OCBOEHUIO TUCITUIIJIMHBI (MO LY JIS)
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OcBoeHue cojiep)kaHus yueOHOM AUCHUIIIMHBI « DJIEKTPUYECTBO U MarHETU3M» OCYILIECTBIISIETCS Ha JIEKUUSX, PAKTHYECKUX
3aHATUSAX U B IIPOLIECCE CAMOCTOSTENBHOHN yU4eOHOH AESTETbHOCTH CTYJCHTOB.

JlekMOHHBIE 3aHATHS 00ECIIEYNBAIOT TEOPETUYECKOE N3yYeHHE TUCIUIUIMHBL. OCHOBHBIMU METO/IaMH 00yUYEeHHUS SBIISIOTCS
MH()OPMAITOHHO-00BSICHUTENBHBIHN U TpoOIeMHbIH. Ha JeKnusx n3inaraeTcs OCHOBHOE COZIepKaHHe TeM POTPaMMBI, TPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IIPUMEPHI.

JIeKIIMOHHBINA MaTepua SBJISIETCS BAXKHBIM, HO HE €IMHCTBEHHBIM JIUIsI YCBOCHHUS y4eOHOM TuctuIuinHbL. Ero o6s3arensHo
HEO0OXOIMMO IOTOJIHUTE MAaTePHAIOM OCHOBHOH M IOTIOJHUTEIBHON JIUTEPATyPHI 110 TEME.

[IpakTuyeckue 3aHATH CIIYKaT JUISl 3aKPETUICHUS] TEOPETHYECKUX OCHOB, U3J1araeMbIX B JIEKIUAX. Ha mpakTHUeCKUX 3aHATHAX
o0ydJaeMble OBJIAIEBAIOT OCHOBHBIMH METOJIaMHU M IIPHEMaMH penleHus 3a1ad. [1o TeMaM NpakTHYecKuX 3aHATHH Takke
IpelyCMOTPEHBI 3a1auu 00jiee BEICOKOTO YPOBHS CI0XKHOCTH. KpoMe Toro, CTyeHThI OIy4atoT JOIOJHUTEIbHBIE CIIUCKU 3a]1a4
JUISL peLIeH s, peIIeHHe 3a/1a9 M3 9TOTO CIIMCKa MOKET OBITh YITEHO MPH BEICTABIEHUH UTOTOBON OIIEHKH MO TUCLUIIIMHE.
BaxHpIM MOMEHTOM TIPH U3Y4EHHH JIFO00H IUCIMITIIMHBI SBJISIETCS. OpraHu3alysl CaMOCTOATeNbHOM paboThl. [Tpu ocBoeHun
Marepuaia He CleyeT CTPEMHUTHCS K MEXaHHUECKOMY 3allOMHHAHUIO IPUBEICHHBIX ONIpeAeNeHuH, GOPMYIHPOBOK U MOJIOKEHHUH,
ecyiu TpeboBaHus kK BaM npsiMo He yka3bIBalOT Ha 3T0. BrionHe 3 pekTHBHOM MOXKET 0Ka3aThCs MOMbITKA NOHATH CYTh SIBJICHMUS,
BBIPa0OTaTh CBOE OTHOLIEHHE K HEMY, OIHPAsCh HAa MaTepHal, COJEePKaIUIC B pEeKOMEHAOBaHHOH JuTeparype. Taroke
PEKOMEHIyeTcs paBHOMEPHO PaclpeenaTh Harpy3Ky CaMOCTOSITENIbHOTO 00YU€HHUS B TEUEHUE CEMECTPa.

B cirydae npuMeHeHHs IpyH 00YYeHUH TUCIUIUINHEL QJIEKTPOHHOTO O0YYeHHs, AMCTAaHINOHHBIX 00pa30BaTENbHBIX TEXHOIOTHI
oOrieHre 00y4aroIuXcsl 1 MPENojaBaTelis OCYIIECTBISIETCS B PEKUME PEealbHOTO BpeMeHH (OHJIaiH-NeKIK (BeOUHAPHI), YaThl,
BHJIE0-KOH(DEPEHIINH 1 JIp.) WU OTIOKEHHOTO BpEMEHH (CHCcTeMa TUucTaHImorHoro o6yuenns Moodle, MS Office365, ¢popymsr,
3JIEKTPOHHAS [10YTA U JIp.).

IIpu 0Oy4yeHun U1l ¢ OTpaHMYSHHBIMUA BO3MOXKHOCTSIMU 3I0POBBSI JJIEKTPOHHOE 00YUeHHUE, TUCTaHIMOHHbBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH NPeyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-liepead HHGOPMAaIUU B JOCTYIIHBIX Ul HUX opMax.

Peanuzaiust TUCHUIUIMHBI C IPUMEHEHUEM DJICKTPOHHOTO 00yUYeHHs, TUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOTHH (Hanee — 30,
JOT) ocymectnsercss Ha OCHOBaHUHU «I10JIOXKEHNSI O pealu3allid OCHOBHBIX U JIOMOJTHUTENBHBIX 00pa30BaTeNIbHbIX IPOrPaMM ¢
MPUMEHEHHEM 3JIEKTPOHHOTO 00yYeHHs M AUCTaHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (helepallbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEILHOM YUPEXKICHUH BBICIIET0 00pa3oBaHus «Heass0MHCKHM TOCyJapCTBEHHBIN YHUBEPCUTETY,
«[TonoxxeHns o mopsiIKe 3a4era 00yJAIOIIMHUCS [0 OCHOBHBIM PO(GeCCHOHANEHBIM 00pa30BaTeIbHBIM MIPOrpaMMaM BBICIIETO
obpazoBanus B DT BOY BO «YUenl V» pe3yabTaToB OCBOSHUS B OPraHU3aLUX, OCYLIECTBIIONIMX 00pa30BaTeNbHYIO
JeATeNTbHOCTD, YIeOHBIX MPEIMETOB, KypCOB, TUCHHUIUIAH (MOIyJIeH), IPaKTHK, JOTOJHUTEIBHBIX 00pa30BaTebHBIX IPOTPaMM»
MOCPEICTBOM JIEKTPOHHOH HHpOpMamoHHO-00pa3oBarensHol cpenbl PTBOY BO «Uenl Vy». B HCKIIOYUTENBHBIX CIydasx
(opc-Makop H T.I1.) IPU pealiu3aliiyi 00pa3oBaTebHON AeaTenbHOCTH ¢ puMeHeHneM D0, JIOT MOryT npUMeHsATh KOMIIOHEHTBI,
He BXOJUAIIHE B IEPeUeHb HIEKTPOHHONH HH(POPMALMOHHO- 00pa30BaTENbHON CPebl.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHMS JTUCITUIIJIMHBI OB YYAIOIIIMMUCSH C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMUA BO3MOXHOCTSIMHU 3JO0POBbs

OcBoeHHe IUCIHMTUTMHBI HHBAJMIAMH 1 JHIAMHU C OTpaHHYEHHBIMUA BO3MOXKHOCTSIMU 30POBBSI OCYLIECTBILSIETCS C UCIIOIb30BAHUEM
CHEIUAIBHBIX TEXHHYECKHX CPEICTB M HMH(POPMALMOHHBIX TEXHOJIOTHH, MpPEAOCTaBIseMbIX PecypCHbIM y4eOHO-METOAMYECKHM
HEHTPOM 10 OOYYEHWIO MHBAIUIOB W JIMI C OTPAaHWYEHHBIMH BO3MOXKHOCTSAMH 310poBbs Yenl'yY mo 3ampocy oOyuaromierocs
(MOOWJIBHBIE CHENUANbHBIE TEXHUYECKHE CPEJICTBA Ul JIML C HapyIICHUSIMHU 3pPEHUS M C HapYIICHHEM ClIyXa, aCCHCTHUBHbBIE
MH()OPMAITMOHHBIE TEXHOJIOTHN ).

IIpu HeoOXxomumocTH il OOYYarOLIMXCS C HApyIICHHSIMH 3pEHUS Ha paboyMx Mecrax IJisi NPOBEICHUS NPAKTHUECKUX WU
7a00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CIENHalbHOE IPOrpaMMHOE obecnedeHue (MporpaMMa peueBOil HaBHTAIlMH, pedYeBEIC
CHUHTE3aTOPbI, SKPAHHbIE JYIIbI).

B yueOHble ayauTopun obecrieunBaeTcsl OSCTIpensITCTBEHHBIH TOCTYIT U OOYYAIOIMXCSI ¢ MHBATHIHOCTBIO H C OTpaHMYCHHBIMU
BO3MOHOCTSIMH 3/I0POBbs. B Kaxk7I0¥ ayauTOpHH, rjie 00y4aroTcsi MHBAIUIBI M JIMLA C OTPAaHMYCHHBIMU BO3MOKHOCTSIMH 3JJ0POBBS,
MPeyCMaTPHUBAETCS COOTBETCTBYIOIIEE KOJIMYECTBO MECT JJISl 00YUYaIOMIMXCs C YUE€TOM HapYIIEHUH UX 370POBBSI.

Jis OCBOGHHUS NUCHMIUIMHBI WHBAIMIAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI MPEIOCTABISAETCSA JOCTYI K
MeYaTHbIM MCTOYHHKAM, UMEIOIINMCs B HayyHOi 6ubimorexe Yenl'Y, ¢ moMOIIBIO CrielaIbHBIX TEXHUUYECKUX CPEICTB; JOCTYII C
MOMOIIBIO CHEUATBHBIX TEXHUYECKHX M TPOTPAMMHBIX CPEACTB K 3JEKTPOHHBIM HCTOYHUKAM, IMpPEACTAaBICHHBIM B (opme
3JIEKTPOHHOTO JIOKyMeHTa B (poHIe HayuHOl Oubanoreku Yenl'Y miu aeKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.
Y4eOHOo-MeToquUeCKe MaTepruaibl Uil 00y4aroIMXCsl U3 YUCIa MHBAJIHMIOB U JIUI[ C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBBS
MPEJOCTABISIOTCS B JOPMaXx, alalTUPOBAHHBIX K OTPAHUYCHUSM HUX 3/I0POBbsI H OCOOCHHOCTSIM BOCIIPHUSITHSI HH()OpMAIIHH.

J171s1 M’HBAJIUJIOB ¥ JIUII C OTPAHUYEHHBIMHA BO3MOXKHOCTSIMHU 3[J0POBbSI OCBOCHUE TUCLIUILTHHBI MOXKET OBITh YaCTHYHO WITH ITOJTHOCTBIO
OCYIIECTBIICHO C UCTIOIb30BAHUEM AUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTHIL.

© ®I'BOY BO «Henl'V»




MHNHOBPHAYKH POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUYpEKICHHUE BBICIIETO 00pa3oBaHUsL

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

Pabouas nporpamma TUCUUIUTHHBI "DIEKTPUUECTBO U MarHETU3M" 110 HAIIPABJICHHIO MOATOTOBKH (CTIEIIHATIbHOCTH)
03.03.03 "Pagnodusuka" HanpaBieHHOCTH (TTpodwo) TeneKoMMyHHKAITMOHHBIE CHCTEMBI H HHPOPMaIlMOHHBIE ctp. 10
texsHonoruu ®I'bOY BO «Henl'V»

IMpu mpoBeICHHM NPOMEXKYTOUYHON aTTECTAIlMH 10 JUCHUIUIHHE OOYYaIOUMIUMCS C WHBAIUIAHOCTBIO M C OTPaHHMYCHHBIMU
BO3MOXKHOCTSIMH 3[J0POBbsI O0OCCIIEYMBACTCSI [0 HMX 3asBJICHHIO MPEAOCTABICHHE B JOCTYIHOW (opMe B 3aBHCHMOCTH OT HX
WHJMBUAYaJIbHBIX OCOOCHHOCTEH HMHCTPYKIIMH O TOPSAKE MPOBEICHHUS MPOMEXKYTOUHON aTTeCTalluH, OICHOYHBIX CPEICTB U
BO3MOXXHOCTH OTBETOB Ha 3aJaHus (IMMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpPE, MUCHbMEHHO HIpudpTOoM bpaiins, ¢
UCIIOJIb30BAHUEM YCITYT ACCUCTEHTa, YCTHO).

ITpu npoBeCHUH MPOLIEAYPHI OLICHUBAHUSI PE3YIIBTATOB 00yUCHHS WHBATIHIOB U JIHI[ C OTPAHMYCHHBIMU BO3MOXHOCTSIMU 37I0POBbS
HpeaycMaTpUBAeTCsl HCIOIb30BaHue mpeaocTaBieHHbIX Yenl'Y mwin cOOCTBEHHBIX TEXHUYECKUX CPE/ICTB, HEOOXOAUMBIX HIM B CBSI3U
C MX MHIUBHIYATBHBIMH 0COOCHHOCTSIMU. [Ipy HEOOXOJMMOCTH WHBAIMAAM U JIUIAM C OTPAHUYCHHBIMHI BO3MOKHOCTSIMH 3JJ0POBbBS
HPEIOCTABIISACTCS TOMOIHUTENPHOE BPEMsI [UIs MOATOTOBKM OTBETA HA 33JaHUs, POLEAypa OLCHUBAHHS PE3YIbTaTOB 00yUCHHUS 110
JUCIUIUINHE MOXKET MPOBOTUTHCS B HECKOJIBKO ATAMOB.

© ®I'BOY BO «Henl'V»




IIpunoxenue 1

IIpuMepbl BADHAHTOB 3aIaHUN K NMPAKTHYECKUM 3aHATHAM

ba3a BoIpocoB i1 OLleHKH 0a30BOT0 YPOBHS

Ne

W ®opmyaupoBKa Bompoca

BapI/IaHTBI OTBETOB

Hanpsk€HHOCTD 1MOJI1 CHCTEMBI TOYEUYHBIX 3apsJI0B

1 Toueunsie 3apsabl
BEpUIMHAX KBaJipaTa.
Kak onu B3aumMoaencTByror?

PAacCIIOJIOXUIIN B

1. cTArMBAaKOTCA K HEHTPY

2. pacxoasTcs OT LIEHTpa

3. 0CTalTCs B pAaBHOBECHH

4. OTBETUTHh HEBO3MOKHO T.K. HE XBaTaeT
JTAHHBIX

2 [To 3akony Kynona B Buae F:k%

2
r
MOJKXHO pacCuUuTaTb BSaHMOﬂeﬁCTBI/IC .

1. npoOHBIX 3apsiI0B

2. TOYEYHBIX 3aPs/I0B JI000H BeJINYNHbI

3.  pa3HeCeHHBIX  3apsLKEHHBIX  TeJl
chepuueckoit ¢GopMbl NpPH pPaBHOMEPHOM
pacnpeieieHUd 3apsiioB M0 00beMy WJIH
NOBEPXHOCTH

4. 3apspKeHHBIX Ten cdepuueckoir Gopmer ¢
JTI00BIM pacrpesielieHHeM 3apsiia 1Mo o0bemy
WJIM TIOBEPXHOCTH

5. BCE OTBEThI BEPHbI

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

1. pa3amepbl KOTOPBIX HE MPEBBILIAIOT 1 MM

2. mo0ble 3apsHKEHHbIE MaJICHbKUE TeNa

3.  pa3Mmepbl  KOTOpPBIX  CpPaBHUMBI  C
paccTOSTHUEM MEKY HUMU

4. 3apshKeHHBIE Tella Mapooopa3Hon (HOpMbI

S. npaBHIIBLHBIH OTBET HEe IPUBEACH

4 | Ilpn AJIEKTPU3ALUN TpPEeHUEM
CTEKJISIHHAsI Majlouka npuolpena 3apsij
Q (e — Moaynb 3apsaa BIIEKTPOHA).
CrnenoBarenbHO:

1. manouka npuoOperna Q/e MPOTOHOB

2. najoyka norepsia Q/e IpoTOHOB

3. nanouka npuobpena Q/e 3IeKTPOHOB
4. najouka norepsia Q/e 3JieKTpoHOB
5. IpaBUJIBLHBIN OTBET HE IPUBEIAEH

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

1. MJIOTHOCTH SHEPTUH BJIEKTPOCTATUUECKOIO
noJis

2. IIOTEHIINAIT

3. HaNPSAKEHHOCTH

4. sexkTpruyecKast MOCTOSIHHAS

6 Nmeercs 4eThIpe 3apsKCHHBIC
gactunsl. Yactunel 1 u 2 oOmamaroT
MMOJIOKUATEILHBIMU AIIEKTPUIECKUMU

3apsiaMu, YacTUIbl 3 U 4 —
OTpULIATEeNbHBIMU 3apsiaamu. Kakue u3
STHUX YaCTHI[ OTTAJIKUBAIOTCA?

1. Tompko 1 u 2

2. ToapKO 3 1 4

3.1 un 2 mexny coboid, 3 u 4 mexkay codoi
4.1 c gactumamu 3 u 4, 2 ¢ gactuiamu 3 u 4
5. BCE€ DNEKTPUUECKH 3aPSKEHHbBIE YACTULIBI

IToTeHuman Mo CUCTEMBI TOUEYHBIX 3apsA 0B

1 Ykaxure HOMEpa BEPHBIX
YTBEPKACHUN MOTEHLIUAJIBbHOCTU
JIEKTPUUYECKOTO TOJIA.

1. ecnu paboTa FNEKTPOCTATUYECKUX CHII IO
MIEPEMELLIEHUI0 TOYEYHOro 3apsja BJOJIb
3aMKHYTOIO KOHTypa paBHa HYJIO, TO IOJE
MOTEHIUATBHO

2. DIIEKTPUYECKOE MO0JI€ MOTECHLIHAIBHO, €CIU
LUPKYJISIUS BEKTOpa HAMNPSHKEHHOCTU TOJIA
110 MPOU3BOJBHOMY 3aMKHYTOMY KOHTYPY




paBHa HYIIO
3. 2IEKTPUYECKOE I10JI€ MOTEHLHMAIBHO, €CIU
CWJIBI, JICUCTBYIOIIME Ha TOYEUHBIM 3apsa B
ANEKTPOCTATUUECKOM noJie SIBJISIFOTCS
KOHCEPBATHBHBIMU

4. 3NIEKTPUYECKOE I10JI€ MOTEHIUAIBHO, €CIIU
HANPSHKEHHOCTh DJIEKTPUYECKOTO MOJIs paBHA
TpaJUCHTY NOTCHIMAJIA, B3ATOMY C 06paTHbIM
3HAKOM

5. 2JEKTpPUUYECKOE I10JI€ MOTEHLIHUAIBHO, €CIU
pabota, coBepiiaeMasi JIEKTPUUYECKUM I10JIEM
MpU TMEPEeMEIICHUN 3aps]a, HE 3aBUCUT OT
(GbopMBI TIyTH, MO KOTOPOMY IEpeMelaeTcs
3apsin

6. Bce mpuBeI¢HHBIE YTBEPK/ACHHUS BEPHBI
7. BCe IPUBEIEHHBIC YTBEPKICHUS HE BEPHBI

Jluaun HAIpsSOKEHHOCTH | 1. OPTOrOHAJIBHO K  AKBHIIOTEHIIMAIBLHOMN
3JIEKTPOCTATUUECKOTO MoJIsl | TOBEPXHOCTH B CTOPOHY  BO3PACTaHUS
HaIlpaBJICHBI ... MOTEeHIIAAaNa
2. Tak, 4TO BCEr/Ja COBIAJAIOT C BEKTOpaMH
HaIPSKEHHOCTH 3. BIIOJIb
OKBHUITOTCHIINAJIBHBIX HOBerHOCTeﬁ
4. OpPTOrOHAJIBHO K 3KBHIOTEHUHAJILHOM
NMOBEPXHOCTH B CTOPOHY yobLIH
MoTEeHInaJjaa
5. 1o xacaTeTbHOM K SKBHIIOTEHITHATbHOM
MOBEPXHOCTHU
Uro MIPEICTABIISIET coboit | 1.  TOBEpXHOCTb,  paBHOyHaJ€HHas  OT

OKBHUIIOTCHIIMAJIbHAA HOBerHOCTL?

UCTOYHUKA TOJIS
2. reoMeTpHYeCKOEe MeCTO TOYEK C PaBHBIM
NMOTEHIHAJIOM

3. IOBEPXHOCTH CYIECTBOBAHUS MOTEHIIAANIA

4, reoOMCTpUICCKOC MCCTO TOYCK,
CUMMCTPUYHBIX  OTHOCHUTCIBHO HCTOYHHKA
IMOJIA

5. TEOMETPUYECKOE MECTO TOUYEK C HYJIEBBIM
MTOTEHIIMAJIOM

(DI/ISquCKaﬂ B&iIn4ynHa, HMCIOIIasid B
cucreme CH pasmepHOCTS M/C?,
HA3BIBACTCAL. ..

1. mpolACHHBIM ITyTEM
2. mepeMelieHneM

3. CKOPOCTBIO

4. yriioBoi CKOPOCTbIO
5. yckopeHuem

DJIEKTPUUECKOE 10

JIC 3aPSAKCHHBIX TCJI

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

OT MPOBOJIA BAAIU OT €r0 KOHIIOB?

1. Q/(4meor?)

2. Q/(2meor?)

3. Q/(4meorL)

4. Q/(2meorL)

5. IpaBUJILHBIA OTBET HE MPUBEICH

Ompenenure pa3HOCTh TMOTEHIIUATIOB
MEXITY [LUIACTUHAMU IUIOCKOT'O

1.400 B
2.02B
3.32B

KOHJICHCATOpa, PAacCTOSTHHE  MEXIy




KoTOopbiIMU 4 cM, a HanpsixEéHHocTh | 4.5 B
ANEKTpUYECKOro moist Mexay Humu | 5.200 B

pasHa 80 B.

JIuaun HaNPSKEHHOCTHU | MOJIOKUTETbHBIX
AIEKTPOCTATUYECKOTO I0JIS | OTPUUATEJIBHBIX
HAaYMHAIOTCS HA ... 3apsgax |

3aKaHYMBAIOTCS Ha ... 3apsjgax (Wwid

YXOJAT B OECKOHEUHOCTb ).

JImann HaIpsAKCHHOCTU HUKOT'/IA ...

HE NMEPECCKAITCH

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

1. MJIOTHOCTH PHEPTUU DIEKTPOCTATHICCKOTO
oJIst

2. MOTeHLHAaI

3. HANPSLKEHHOCTH

4. sneKTpuyecKast MoCTOSTHHAS

DNeKTPOEMKOCTh. DHEPrHsl SIEKTPHUUECKOT0 MOJIs.

dusnyeckas BEIWYMHA, Pa3MEPHOCTH
KOTOPOM MOXHO IHPEJACTaBUTh KakK
Kn/B, sBasiercs ...

1. 21eKTPOEMKOCTHIO

2. HaMPSHKEHHOCTBIO OIS

3. BJIEKTPUYECKON TOCTOSIHHON

4. TMAJICKTPUYECKON MTPOHUIIAEMOCTHIO
5. paboToil mepemeleHus 3apsiia B
AJIEKTPUUECKOM TIOJIC

3apsina Ha KKI01 oOKJazike
KOHJICHCATOpa YBEJIMYWIH B 4 pa3a.
Kaxk n3menurcs ero éMKocTb?

1. He U3MeHHTCSH

2. yBenMuuTCs B 2 pasa
3. ymeHbLINTCS B 4 pasza
4. yBenuuutcs B 4 pasza
5. yBenuuntcs B 4 paza

Mexny oOKJIaAKaMu IJI0CKOTO
KOHJIeHcaTopa ObUl  BO3AyX. 3aTeM
MCXKIAY HHUMH IIOMCCTUIM HEKOTOPOC

1. He U3MEHUTCS
2. yBenuuuTcs B 2 € pas
3. yMEHbIIUTCS B 2 € pa3

BEILECTBO c IOUDJIEKTPUYECKON | 4. yBenuuuTCs B 2 € pas
MIPOHUIIAEMOCTHIO €, S. yBesanuuTces B € pa3s
Kax MU3MEHUTCS €MKOCTb
KOHJIeHcaTopa?
Enununa pasmepHoctu  usmnueckoit | 1. Kynon
BEJINYUHBI, KOTOPYIO MOKHO | 2. AMIiep
MPEACTAaBUTh KakK JIx/B?, naswiBaercs | 3. HploToH
4. ®apan
5. Om

KonneHcarop 3apsawim U OTKIFOYWAIA
OT UCTOYHHUKA MIOCTOSTHHOT'O TOKA.

Kax U3MEHUTCS JHEprus
JJIIEKTPUYECKOTO noJis BHYTPH
KOHJEHCAaTOpa, €CIW YyBEIUYUTh B 2
pa3za paccTosHuE MEXIy OOKIaAKaMu
KOHJeHcaTopa?

1. He u3mMeHunTCA

2. yBeqmumTCs B 2 pasa
3. yBenuuuTcs B 4 paza
4. ymensmuTes B 2 pasa
5. ymenpmuTcs B 4 pasa

[Tpu YBEITMUEHUH pa3HOCTH
MOTCHIINAJIOB Ha oOKITaKax
KOHJIGHCaTopa BTPOE DJHEPrusi €ro
ANIEKTPUYECKOTO TIONS yBEIWYMIACh Ha
200 JIx. DHeprust 3TOro KOHAEHCATopa
BHauajie OblIa paBHA ...

1. 10 m/Ix
2. 40 mIx
3.25 m/Ix
4. 45 m/Ix
5. 30 mJIx

Eciu KOHACHCATOPp OTKIIOYUTL OT

1. 3apsaa OCTAHCTCA HCU3MCHHBIM, 4 PAa3HOCTb




HCTOYHUKA [MUTaHUA,
YBEJIIUYUTH paccrosiHue
oOKJIagKaMu, TO ...

a 3aTEM

MEXKTY

MOTEHIAJIOB YMEHBUIUTCS

2. 3apsaA yMEHBUIMTCS, a
IOTEHIIMAJIOB OCTAHETCS HEU3MEHHON
3. 3apsx  yBeIMuUWTCHA, A
IOTEHIIMAJIOB OCTAHETCS HEU3MEHHON
4. 3apsA  OCTaHeTCs HeW3MEHHbIM,
Pa3HOCTh NOTEHIUATOB YBEIUYUTCS

S. IpaBUJIbHBINA OTBET HE MPUBEIEH

pa3HOCTh

pasHoOCTh

a

TTocTosHHEIN 511

EKTPUYECKUM TOK

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

MpU TOJKJIOUYEHUN BO BHEHHeW menu (4.1 A
pesuctopa c conporusieHuem 3.5 Om? | 5.4 A
Uemy paBHO BHyTpeHHee | 1.4 Om
CONPOTUBIIEHUE MCTOYHHMKA Toka c |2.9 Om
OJIC, paBuoii 10 B, ecmu npu |3.10m
MOAKIIOUEHUH K HeMy pesuctopa | 4.5 Om
COIIPOTUBJIEHUEM 4 Om mo | 5.2 Om
AJEKTPUYECKOM 1IN MPOTEKAET TOK 2

A?

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

9TOOBl YBENUYHUTH MpEAeN H3MEpPEeHHUS

amnepMmerpa 10 24 A?

JIBe nammel, paccuntannabie Ha 220 B u | 1. Q1 < Q2
HMEIOIINE HOMHUHaJIbHBIE MoIHOCTH | 2. Q1 > Q2
P1=40Bt, P2 =100 Br, Bxmoyens! B | 3. Q1 = Q2
cetb U =220B mocnenoBarensHo. | 4. Q2 =4Q1
CpaBHuTte KOJIMYeCTBa TEIUIOTHI,

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

MarsuTtHoe IoJie CTAlITUOHAPHOTI'0 TOKA B BAKYYMC

Kak B3aUMO/JICUCTBYIOT JiBa
MapajieabHbIX Ipyr Ipyry
MPOBOJHUKA, €CIIA JJIEKTPUUYECKUH TOK
B HHUX IIPOTEKAET B MPOTHUBOMOJIOKHBIX

1. MPOBOAHUKY TTOBOPAYNBAIOTCS

2. IPOBOAHUKHU MPUTATUBAIOTCS

3. IPOBOJAHUKH OTTAJIKHUBAIOTCS

4. cuiia B3auMO/ICUCTBUS paBHA HYJIIIO

HaIlpaBJICHUAX ?

Kak Ha3bIBaETCS equHuna | 1. I'enpu

WHJIYKTUBHOCTU? 2. Barr
3. Tecna
4. Bebep

Urto Habmroganock B oneite Ammepa?

1. B3aumogeiicTBHe BYX MNapajlieJbHbIX
NPOBOJHMKOB C TOKOM

2. TOBOPOT MArHUTHOH CTpEIKH BOJIW3H
MPOBOJIHMKA MpPU TMPONYCKAHUU YEpe3 HEro
TOKa

3. B3aMMOJEICTBHE IBYX MarHUTHBIX CTPEJIOK
4. BO3HHMKHOBEHHE AJIEKTPUUECKOTO TOKA B
KaTylIKEC IpU BABUTAHHWU B HCC MAIrHUTA




Urto Habmr012710Ch B OMbITe OpcTena?

1. B3auMoncHcTBHE
MPOBOIHUKOB C TOKOM
2. B3aUMOJICHCTBHE JIBYX MarHUTHBIX CTPEIOK
3. BO3HUKHOBEHHME D3JIEKTPUUECKOTO TOKa B
KaTyIIIKe MTPU BJBUTAaHUU B HEE MarHuTa

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

ABYX  IMapalJICJIbHBIX

[Iporon u anbda-yacTuiia BIETAIOT B
OJIHOPOJIHOE MarHuTHOE rnosie
MEPIEeHIUKYJIAPHO BEKTOPY MAarHUTHOMN
WHJIYKIUU C OIMHAKOBBIMU CKOPOCTSIMU
v. OtHomenne  Mojmynein CHIL,
JNEHUCTBYIOIMX Ha HHUX CO CTOPOHBI
MarHUTHOTO TIONISE B 3TOT MOMEHT
BPEMEHU, ...

1. paBHoO 1

2. paBHO 2

3. paBHo 1/2

4. paBHo 4

5. IpaBUJIBLHBINA 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

3J'IeKTpOMaFHI/ITHa$I HWHIAYKI U

Kakoll W3 mepeuucieHHBIX MPOLECCOB
0OBsICHSACTCS SBJICHUEM
AJIEKTPOMArHUTHON UHIYKITUU?

1. BO3HHMKHOBEHHME CWJIbI, JEHCTBYIOLIEH Ha
JBIDKYILYIOCS 3apSKEHHYIO YaCTULLY

2. B3aUMO/JICHCTBHUE JIBYX ITPOBOJOB C TOKOM

3. BO3HMKHOBCHHME JJICKTPHYECKOI0 TOKAa B
3aMKHYTOM KAaTylIKe IpPpH YMEHbIICHHUH
CWJIBI TOKAa B KaTylIKe, HaXoAsdLencs
psiaoM

4. OTKJIIOHEHME MAarHMTHOM CTpEIKH IIpU
MIPOXOXKACHUM II0 IPOBOJY AJIEKTPUYECKOTO
TOKa

5. IpaBUJIBHBIN OTBET HE IPUBEIEH

HNmerorcs TpHU OJIMHAKOBBIX
METAUTMYECKUX Koybla. M3 mepBoro
KOJIbLIa BBIBOJUTCSI MarHUT, BO BTOpPOE
KOJBhIIO BBOJIUTCA MAarHuT, B TpeTI)eM
KOJbIIE  HAXOJIWTCI  HENOIBMIKHBIN
MArHuT. B KaKoOM KOJIbIIC TCUECT
WHJIYKIIUOHHBIN TOK?

1.1 nu2

2. TOIBKO B 1

3. TOJIBKO BO 2

4. ToaBpKO B 3

5.81,2u3

6. HU B OJTHOM M3 KOJIEI] TOKA HET

JIvHMM MarHUTHOM WHAYKUWH BCEraa

3aMKHYTBI

Hanpsokennocte MarmutHoro monst H
ONPEACISIETCSA TOJIBKO ... U HE 3aBUCHUT
OT CBOMCTB CpE/JIbl.

HcTouHNKOM OJIS

OnvH pa3 MOJOCOBOM MarHuT Majaet
CKBO3b HENOJIBIIKHOE METaJUIMYECKOE
KOJIBIIO

F0’KHBIM TIOJIIOCOM BHU3, BTOPOM pa3z —

1. BO3HMKAaeT B 000X cJIy4asix

2. HE BO3HUKAET HU B OIHOM U3 CJIy4acB
3. BO3HUKAET TOJBKO B TIEPBOM Cllydae
4. BO3HUKAET TOJIBKO BO BTOPOM CIIy4ae




CCBCPHBIM  IIOJIIOCOM  BHH3. Tox B

KOJIBIIE ...
ITepemeHHBII TOK. DJIEKTPOMAarHUTHBIE KOJIeOaHUs
Jlorapudmuueckum JIeKkpeMeHToM | 1. oOpaTHas TpPOMEXYTKY BpEMEHH, 3a
3aTyxaHus HasbiBaeTcsl  (u3nueckasi | KOTOpbIi aMIUIUTY1a Kose0aHus
BEJIMYMHA ... YMEHBILIAETCS B € pa3
2. mokasplBarolias, BO  CKOJbKO  pa3
aMIUINTyJa KojeOaHus yMEHbIIaeTcs 3a
epuoj
3. mokasplBaroIlas, BO  CKOJBKO  pa3
HanpsDKEHWE Ha KOHJEHCATOpe B PEe30HaHCce
Oonpllle  HANPSDKEHUS, IMOABOJMMOTO K
KOHTYPY
4. oOpaTHasi 4YHCJIYy NEPUOAOB, B TeUeHHUE
KOTOPBIX aMILINTY/AQ KoJie0aHus
YMeHbIIaeTcs B € pa3
5. IpaBUILHBIN OTBET HE MTPUBEJICH
[Tox nukmryeckoit (KpyroBoii) 4acToTou | 1. Bpemsi OIHOTO MOJHOTO KOJIeOaHUs
Koje0aHus cieayeT MIOHUMATD ... 2. yucno KonebaHuii B €TUHUIY BPEMEHH
3. BenuuuHy, OOpaTHYI0  HPOMEXKYTKY

BPEMEHH, 3a KOTOPBIH aMIUIUTYya KojeOaHHi
YMEHBILUTCS B € pa3

4. yncio koJiedbaHuii 3a 6.28 cekyH

5. IpaBUJIbHBIN OTBET HE NIPUBEJIEH. ..

AMmuTyaa 3aTyXaroIiero
AIEKTPUIECKOTO KoJeOaHus
TEOPETUYECKU YMEHbIIIAETCs oT
Ha4YaJIbHOT'O 3HAYCHUA 10 HYJIA B

TCYCHHUEC BPEMCHU, PABHOTO ...

1. mepuoay xoneGaHuit

2. BpEeMEHH peJlaKkcaluu

3. 0eCKOHEYHOCTH

4. ompeneneHHOMY IPOMEXYTKY BPEMEHH,
pazIMYHOMY JUISl pa3HbIX KOHTYPOB

S. IpaBUJIbHBINA OTBET HE MPUBEJICH

JIEeKpEMEHTOM 3aTyXaHHUs Ha3bIBacTCA
¢u3nueckas BeJIUYMHA ...

1. nokaspiBaromas, BO CKOJBKO  pa3
HalpsDKEHWE Ha KOHJEHCATOpPE B PE30HAHCE
Oonbllle  HamNpsDKEHUs, IOJBOAMMOIO K
KOHTYpY

2. oOparHas YHUCIy HEpUOJIOB, B TEUEHHE
KOTOPBIX aMIUIUTYJla YMEHbIIAETCs B € pa3

3. oOpaTHas TpPOMEXYTKY BpEMEHH, 3a

KOTOPBIH aMIUIUTY1a Kosie0aHui

YMEHBIIAETCS B € Pa3

4. mnoka3piBaIIasi, BO CKOJbKO pa3

aMILIMTYy/Aa KoJieDaHWsl yMeHbINaeTcs 3a

nepuos

5. mokasplBalolias, BO  CKOJBbKO  pa3

aMIUTUTY/Ia KoJIeOaHUsI YMEHBIIAETCS 32 OJTHY

CEKyHIy

6. MPaBUJIBHBIN OTBET HE IPUBEJICH
Koadduunenrom 3aryxaHud | 1. mokasplBaromias, BO  CKOJIBKO  pa3
Ha3bIBaeTCs (PU3NUECKas BEIMYMHA ... HanpsDKEHWE Ha KOHJEHCATOpE B PE30HAaHCE

Oonpllle  HANpSOKCHUS, IOJBOAMMOIO K

KOHTYpY

2. oOparHasi YHUCIy NEPUOJIOB, B TEUCHHE

KOTOPBIX aMILIUTYAa Kosie0aHus




YMEHBIIIAETCS B € pa3

3. oOpaTHasi MNPOMEKYTKY BpeMeHH, 3a
KOTOPbIii aMILIUTyaa KoJIe0aHus
YMeHbIIaeTCs B € pa3

4. nokaszblBaloliasg, BO  CKOJbKO  pa3
aMIUIATy/la KoJeOaHWUN yMEHbIIaeTcs 3a
Mepuo/I

S. IpaBUJIbHBINA OTBET HE IPUBEJICH

baza BOIIPOCOB IJIsI OOCHKH CPCAHCTO YPOBHA

Ne
/o

dopmyaupoBKa Bompoca Bapuantsl oTBeTOB

HaHpH)KéHHOCTL ITOJII CUCTCMbI TOYCYHLBIX 3apsA10B

3apsan q=2,00 wmxKn pacopenenen | 0
paBHOMEpPHO IO 00BEMY ILIapa pajguyca
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
A v
ocoo

J/Ise  mapamnenbHble  OeckoHeuHble | 75 B/m
IUIOCKOCTH  3apsDKEHBl:  OAHAa ¢
IUIOTHOCTBIO 61=+4,42*1071° K/m?,
apyras ¢ IUIOTHOCTbIO G2=-8,84*10"
10 Kn/m? . Haiftn HanmpssKeHHOCTH MOJIS
E Mexy miacTHHaMHU.

beckoneuHass ToHKass npsMas 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.

Onpenenutsb HaIPsKEHHOCTD E | 4,1 xkB/m
JNEKTPUYECKOTO TOJIsI, CO3/1aBa€MOT0
ToueyHbIM 3apsgoM Q=10 HKn Ha
paccrosanu =10 cM oOT  Hero.
JlnsnekTpuk — macio.

HOTGHI_[I/IaJ'I 110JIs1 CUCTEMBI TOUCYHBIX 3apsA10B

Toueunsrit 3apsag Q=10 vKn, naxozgscs | 1 kB
B HEKOTOpON TOYKe Mojsl, oO0iazaeT
noteHManbHou sHepruent [I=10 mx/[x.
Halitn moTeHnman ¢ 3Tol TOYKU NOJIA.

[Tone coznano ToueunsiM 3apsanom Q=1 | 45 B
HKn. OnpenenuTs noTeHnuan€ ¢ mnojs B
TOYKE, YHAJIEHHOW OT 3apsna Ha
paccrosgaue =20 cm.

3apsaael Q=1 MxKn u Q2=-1 wmxKn | 26,3 kB
HaxoJsaTcsi Ha paccrosHuu d=10 cwm.




Onpenenuts NOTEHUUANI ¢ TMOJA B
TOUKE, yAaJIeHHOW Ha paccrosiHue =10
CM OT IIEpBOrO 3apsAja U JEeKalehd Ha
JMHUYU, MPOXOAIIEH Yepe3 INEepBbIU
3apsj NEPIECHIUKYIIAPHO HANPABICHUIO

oT Q1 x Q2.

ITo ToHkOMYy KoOJbLly pamuycoM R=10
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.

505,5 B

Tonkuii crepkeHp mauHOM =10 cm
HECET PAaBHOMEPHO pacIpeAciICHHbIN
3apsin Q=1 HK1. Onpenenutsb
MOTEHIIUAT (¢ DJEKTPUUYECKOTO IO B
TOUKe, JieXallled Ha OCH CTEepXKHsS Ha
paccrosinun a=20 cMm oT Onmxaiiero
€ro KOHIIA.

36,5B

ToHKHE CTEpP)KHH 00pa3yrOT KBaJapaT CO
cropoHot  mmHOM  a.  CTepkHH
3apSKEHbl C JIMHEMHOW IUIOTHOCTBIO
1=1,33 wKn/m. Haiitu nmoreHmman ¢ B
IIEHTPE KBaJpara.

84,3 B

aﬂeKTpI/I‘leCKOG M0JIC 3apsIPKCHHBIX TCJI

TOHKHI CTEpkKEHb COTHYT B KOJIBIIO
panuycoM R=10 cm. OH 3apsbkeH ¢
nuHeHoN minoTtHocThio =300 HKI/M.
Kakyto pabory A Hano COBEpLIUTH,
yToOBl mepeHectu 3apsa Q=5 uvKn wu3
LIEHTpA KOJIbLIA B TOUKY,
pacloJIOKEHHYI0O Ha OCH KOJIbLla Ha
paccrosHuu 1=20 cM OT 11eHTpa ero?

47 mr /I

Toueunble 3apsapl Q1= 1 MxKn u
Q2=0,1 MxKn HaxoagTCsA HA PACCTOSIHUH
ri=10 cm npyr ot apyra. Kakyto padoty
A coBepmiaT CUJIbl MOJIsl, €CIU BTOPOM
3apsAN, OTTaJKUBasCh OT TEpPBOTO,
yIaIuTCsl OT HETo Ha paccTosiHue r2=10
M

40,04 mx/I:x

beckoHeuHass TOHKas IpsiMas HUTh
HECET PAaBHOMEPHO PaCIIPEIEIICHHBIN 110
JUIMHE HWUTH 3apsl C IUIOTHOCTBIO T=1
HKn/M. KakoB rpanueHT moTeHuuana B
TOYKE, YAAJIEHHOW Ha paccrosHue =10
CM OT HHUTHU? VYKa3zaTb HamnpaBJCHUE
rpagueHTa NoTeHIHMAA.

0,1798 MB/m
BekTop HanpaBJieH K HUTH

JlBe  OeckoHeuHble  MapajuleIbHbIC
IUIOCKOCTH HAaXOJSATCSI Ha PACCTOSHUH
d=0,5 cm gpyr or gpyra. Ha
IUIOCKOCTSIX pPaBHOMEPHO
pacnpeieneHbl 3apsiIbl C

140 B




MOBEPXHOCTHBIMHU TUIOTHOCTSIMU 61=0,2
MxKi/m? n 02=-0,3 MKK/m?.
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 mx/lx

ONeKTPOEMKOCTb. DHEPT

N SJICKTPUYICCKOTI'O TTOJIA

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

1,11 n®

Onpenenutsb AJIEKTPOEMKOCTb C
MeTalnieckor chepsl paaumycom 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

OnpenenuTsb AJIEKTPOEMKOCTh C
IUIOCKOTO  CIIIOASIHOTO KOHJAEHCATopa,
WIomaaAb S MJIACTUH KOTOPOrO paBHA
100 cM?, a paccTosHHE MEXIy HHMH
paBHoO 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
300HUTA TOJIIUHONA d1=3 MM?

2,5 Mmx®

K BO3IYIITHOMY KOHJICHCATOPY,
3apsHKEHHOMY bi(s) pa3HOCTH
IIOTEHIINAIIOB U=600 B u
OTKJIFOYEHHOMY oT HUCTOYHUKA
HaTPSDKECHUS, TIPUCOCTMHIITN
napajuielbHO BTOPOM  HE3apsKEHHBIN
KOHJICHCATOp TaKUX JKE€ pa3MepoB U
dbopMbl, HO ¢ AudIEKTpUKOM (hapdop).
Onpenenutb JIARJIEKTPUYECKYIO
MPOHUIIAEMOCTh € dapdopa, ecau mocie
MPUCOEANHEHUS BTOPOTO KOHJIEHCATOpa
pPa3HOCTh TMOTCHIIMAJIOB YMEHBIIHIACH
1o U;=100 B.

Konnencarop snexkrpoemkoctsio C1=0,2
MK® ObUT 3apshkeH 0  Pa3HOCTH

0,32 Mmx®

noreHuunanos U1=320 B. Ilocie Toro




KaK €ro COeAMHWIN MapajljieIbHO CO
BTOPBIM KOHJIEHCATOPOM, 3aps>KEHHBIM
0 pazHoctu noreHnuanoB Up=450 B,
HanpsbkeHue U Ha HEM HU3MEHUJIOCH 0
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, ecliu Pa3HOCTh
noteHanioB U Mexay IulacTUHAMU
paBHa 15 kB, paccrosaue d=1 wmm,
JURJIEKTPUK — CII0Ja U Iulomanp S
Kak10i miactTuHbl paBHa 300 cm??

0,209 [Tk

10

DIEeKTPOH BIICTEI B TIJIOCKUH
KOHJICHCATOp, HMesi CKOopocTh V=10
Mwm/c, HampaBJICHHYIO IapaJlIeIbHO
mwiactuHaM. B MoMmeHT BbuUleTa U3
KOHJIEHCATOpa HaIpaBJIEHUE CKOPOCTH
3JIEKTPOHA COCTaBIIO Yroil 0=35° ¢
NepBOHAYAIILHBIM HaIpaBJICHUEM
ckopoctd.  OmpenenuTs  pa3HOCThb
noteHuuaioB U MexXIy MIacTUHAMU
(mone cuuTaTh OIHOPOJHBIM), €CIH
nmuHa | momactuH paBHa 10 oM um
paccrosiHue 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,
KOTOPBIN ClelyeT B35ITh JUISt
YCTPOMCTBA  ABYXIIPOBOAHOW  JIMHUH
nepenayu, eciv cwia Toka | B JuHUM
paBHa 20 A W MOTEpU HANPSKEHUSA B
POBOJAX HE JIOJKHBI MPEBHIIATH 3%.

35 Mm?

Ha ogHOM KOHIIE UMJIMHIPUYECKOTO
MEIHOTO MPOBOJHUKA COMPOTHUBIIEHUEM
Ro=10 Om (mipu 0 °C) mognep>kuBaercs
temriepatypa t1=20 °C, Ha gpyrom
t2=400 °C. Haiitu comporuBineHue R
MIPOBOJTHUKA, cuuTas TpaJfeHT
TEMIIepaTyphI BIIOJIb ero ocH
HOCTOSIHHBIM.

18,8 Om

JIBe rpynmsl U3 Tpex IMOCIEeN0BATEIBHO
COCIMHEHHBIX JJIEMEHTOB COEJIMHEHBI
napamensHo.  OJIC & xaxzmoro
sjeMeHTa paBHa 1,2 B, BHyTpeHHee

2A




conpotusiienne 1=0,2 Om. [lonyueHnHnas
Oarapess  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

Jlamnouka w® peocrar, COECIUHECHHBIE
[I0CJIEZI0BATENbHO, IPUCOEAUHEHBI K
UCTOYHMKY TokKa. Hanpsokenne U Ha
3akMMax Jamnodyku paBHo 40 B,
conporusiienne R peocrara paBHo 10
OMm. Buemnss uenb  norpediuser
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
HEeTH Oarapeun aAKKyMYJISITOPOB
BbIAENseTcsl MomHocTh P1=18 BT, npu
cuine Ttoka I=1 A — COOTBETCTBEHHO
P=10 Br. Ompenenmuts 2JC & u
BHYTPEHHEE CONPOTHUBJICHUE I OaTapeu.

12 B, 2 Om

Cuna TOKa B IIPOBOJHMKE
CONPOTUBIICHUEM 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/Ix

MarauTHO€ 1MoJie CTAIMOHAPHOTO TOKA B BAKYyMeE

JBe  MOJOXHUTEIBHO
YaCTHUI[BI  JIBIDKYTCS  BO  B3aWMHO
NepHEHANKYISIPHBIX HaIpaBJICHUSX.
OTAWYHBI U OT HYJISI MATHUTHBIE CHJIBI,
JEMCTBYIOIIME HA YacTulbl 1 U 2, B TOT
MOMEHT, KOTJa BTOpas  YacTHuIla
OKa3aJlach Ha JTMHUU CKOPOCTH MEPBOM?

3apSAKCHHBIC

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

na
HCT
HET

na

Karymka gmunaoit 1=20 cM comepxut
N=100 ButkoB. [lo 0O6MOTKE KaTylIKu
uner 1ok [=5 A. Jluametp d karymku
paBeH 20 cMm. OnpenenuTs MarHUTHYIO
MHAYKIUIO B B TOuke, nexanieil Ha ocu
KaTyIIKK Ha paccTosiHuM a=10 cM oT ee
KOHIIA.

0,3795 mTa

OECKOHEUYHO
Hap aAJIJICJIbHBIM

I[To ngBy™m
PSIMBIM

JUIMHHBIM
MIPOBOJIaM

57,13 MmxTa




Tekyr Toku [1=50 A u [=100 A B
MIPOTUBOIIOIOKHBIX 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
MarHUTHYI0 MHIyKIUI0 B B Touke,
ylajJeHHOW OT 000OMX MpOBOJOB Ha
oJMHAaKOBOE paccTosiHue r=10 cM.

87 MxTa

Onpenenutsb MaKCHMaJbHYIO
MarHUTHYI0 ~ WHIYKOUIO — Bmax mons,
CO371aBa€MOr0 3IIEKTPOHOM,

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

0,16 Ta

DJIEKTpOMarHu

THas MHAYKIUS

B oaHOpOoAHOM MarHMTHOM TOJIE C
unaykuuenn B=0,35 Tn paBHOMEpHO C
gacroroit n=480  muH’ BpalaeTcs
pamka, cozgepxkamass N=500 BUTKOB
miomaneo S=50 cm2. Och BpalieHHs
JEKUT B  IJIOCKOCTH  PaMKd H
NEePHEHANKYJISIPHA JUHUSAM WHIYKIHAH.
Onpenenutrs  makcumanbHyto  2DJ[C
UHIYKIAA  Emax, BO3BHHUKAIOIIYIO B
pamke.

43,46 B

Koporkasgs  karymka,  cozaepskamas
N=1000 BUTKOB, PaBHOMEPHO
Bpallaercss B OJAHOPOJHOM MarHUTHOM
nose c¢ wuHaykuumen B=0,04 Tn c
VIJIOBOM  CKOPOCTBIO =5  pan/c
OTHOCHUTEJIBHO OCH, COBMAJAOLIEH C
TUaAMETPOM KaTYIIKU "
NEepIEHIUKYISAPHON JTUHUAM WHIIYKIIUU
TIOJISL. Onpenennutsb MTHOBEHHOE
3Hayenne DJIC uHAyKuMu & A Tex
MOMEHTOB BpEMEHH, KOrJa IUIOCKOCTb
KaTylIKK cocTaBiger yroa o=60° c
JUHUSAMA UHAYKOUW nons. [lnomane S
KaTymku pasaa 100 cv?,

1B

O6moTKa TOpOoMIa C HEMarHUTHBIM
cepaeuyHukoM wumeer Ni1=251 BHTOK.
Cpennuii quametrp <D> Topouja paBeH
8 cm, nuametp d BUTKOB paBeH 2 cMm. Ha
TOPOMJI HAaMOTaHa BTOpHUYHasi 0OMOTKa,

118 MB




nMeromas  Npo=100 ButkoB. Ilpm
3aMbIKaHUM MEPBHUYHONH 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
uHAYKOUH <>, BO3HHKAIOMIEH B
KOHTYpe, €CIId MAarHUTHBIH  IOTOK
M3MEHHUTCS 0 HYJs 3a Bpemst At=2 Mc.

20B

[lo karymke mHaykTuBHOCTHIO L=0,03
M[H Ttewer TOK [=0,6 A. Ilpu
pasMBIKaHUM ~ LleMd  CWiIa  TOKa
U3MEHSETCS MPAKTUYECKU JI0 HyJs 3a
BpemMsa At=120 wmxc. Omnpenenutsb
cpennioro DJIC camomHaykuuu <&p>,
BO3HHKAIOIIYIO B KOHTYDE.

9,6 MB

[lepemMeHHbIN TOK. DJIEKTPOMarHUTHbIE KOJIEOAHUS

Kongaencarop emxoctu C 3apsbkaercs 10
HanpsbkeHuss Uou  3aMbIkaeTcss Ha
KaTylKy ¢ WHIAYKTUBHOCThIO L. YUemy
paBHa aMIUIMTyAa ImcCHibl TOKa B
o0pazoBaBILIEMCS KosebaTeaIbHOM
KOHType? AKTHBHBIM COIPOTUBICHUEM
KOHTYpa npeHeOpeyb.

Uo(C/L)%S

CocraBneHa »leKTpuYecKas LeNnb U3
napajuieTbHO COEIWHEHHBIX AKTHBHOTO
COTPOTHUBIICHUS, KOHJIGHCAaTOpa U
karymku. Llenb coennHeHa ¢ BBIXOJOM
reHeparopa MepeMEeHHOT0 HaIpsKEHUs,
aMIUTUTyla KoJeOaHWW HampsDKeHUs B

ombiTe He wu3MeHsercs. Kak Oyxaer
U3MEHATBbCS ~ aMIUIUTyAa  KoseOaHui
CWIBI TOKa B OOmeH 1menu mpu
YBEIMYEHUH  YacTOThl  KoJjeOaHMid
HaIpsHKSHUS,

Ha4MHas ¢ Hys?

1. He OyneT U3MEHAThCA

2. Oyner TUHEeMHO BO3pacTaTh ¢ 4aCTOTOW OT
HYJs

3. Oyzer nuHEHHO yOBIBaTH C YAaCTOTOW OT
HEKOTOpPOT0 HAYaJIbHOT'O 3HAYEHUS

4. Oyner cHayaja BO3pacTaTh C 4acTOTOH OT
HYJIS, JTOCTUTHET MaKCUMaJIbHOIO 3HAa4YeHMs,
3areM OyneT yObIBaTh

5. 0yner cHayana yobIBaTh C YaCTOTOH OT
HEKOTOPOro HAYaJIbHOI0 3HAYeHUs,
AOCTUTHET  MHMHHMMAJIBHOIO  3HAYeHMS,
3aTem Oy/AeT Bo3pacrarb

6. Oyner kosnebaThCs MO 3aKOHY CHHYCa WU
KOCHHYCa

7. IpaBUJIbHBIN OTBET HE NPUBEJICH

Ha 3a)xxuMbl 1ienu nojgaercsi nepeMeHHoe
HAPSKEHUE C JIEUCTBYIOIIUM
sHadenuemM U=220 B wm uyacrtoroir v=50
I'm. AKTHMBHOE CONPOTUBIICHUE IEMHU
R=22 Owm, unayktuBnocts L=318 mI'H.
EmkocTh nienu nmopbupaercst Tak, 4TOObI
MOKa3aHUE BOJbTMETPA, BKIIOYEHHOTO
MapajuleibHO KaTyIIKe WHAYKTUBHOCTH,
CcTano MaKCHUMAaJIbHBIM. Haiitu
MOKa3aHUs BOJIbTMETPA Ui n

10 A,1xB




ammepmerpa | B 3THUX  yCIIOBHSX.
[TonHBIM CONPOTUBIIEHUEM 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
HE3aTyXaIoLNX Kose0aHuit c
aMIUIMTY101 cuiibl ToKa Im=30 MA?

baza KOHTPOJIbHBIX 3aIIaHHﬁ 1 OOCHKH BBICOKOI'O YPOBHA

Ne
n/o

®dopmyaupoBKa BOpoca

BapI/IaHTLI OTBCTOB

HaprDKéHHOCTB I10JIsA CUCTEMBI TOUYCYHBIX 3apsaa10B

[TonoxutenpHbli TOYeUHbIA 3apsia S0
MKKJI HaxomuTcsi Ha IUIOCKOCTH Xy B
TOYKE C paguyc-BeKTOpoM ro = 2i + 3],
rae i m j — OpThl ocell X m y. Haiitm
MOJyJIb BEKTOpa HaANPSHKEHHOCTH
anexkTpuueckoro monst E B Touke cC
paauyc-BekTopoM 1 = 81 - 5j. 3nech rou r
B METpax.

4,5 kB/m

Tonkoe nomykosbsuo paguyca R = 20 cm
3apsKEHO paBHOMEPHO 3apsanom q = 0,70
HK. Haiitu MOZYJIb BEKTOpa
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJISI B
LIEHTPE KPUBU3HBI 3TOT0 MOJTYKOJIbIIA.

100 B/m

HanpspokeHHOCTD  9JIEKTPUYECKOTO  TTOJIS
3aBUCUT TOJIBKO OT KOOPJIMHAT X U y IO
sakony E = a (xi + yj)/(x* + y?), Te a —
MOCTOSIHHAS, 1 U j — OpPTHI OCeH X U Y.
Haiitu mortox Bektopa E uepe3 cohepy
pamuyca R ¢ wmentpom B Hauaie
KOOPJIMHAT.

12,56Ra

ToHKOE TIPOBOJIOYHOE KOIBIIO paauyca r
UMeeT JJICKTpHUecKruid 3apsa (. Kakomo
Oyzner MpHUpaIieHme CHUIBI,
pacTATHBAIONICH MPOBOJIOKY, €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 U3 HUX
MPUXOAUTCS 3apsij 0,5 MKKi1/M.
Paccrostnue mMexy HUTAMH paBHO 45 cM.
Haiitu MaKCHMaJIbHOE 3HAYCHHE
HaIPSKEHHOCTH 3JIEKTPUYECKOTO TMOJISI B

39,9447 B/m




IUIOCKOCTH CHMMETPHUH 3TOH CHCTEMBI,
PaCIIOJIOKEHHON MEXKITY HUTSIMH.

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
MJIOTHOCTHIO G.

oR/(2%0)

3apsn q pacnpenesneH paBHOMEPHO IIO
o0vemy mapa paauyca R. Tlomaras
JUAIIEKTPUIECKYIO IIPOHUIIAEMOCTh
BCIOZLY paBHOM SIMHHIIE, HalTH
IIOTEHIMAJ B LICHTPE 1apa

3q/(8mReo)

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

6goax

[loTeHuman 1oy BHYTPH 3apsSKEHHOTO
1apa 3aBUCHT TOJIBKO OT PAacCTOSHHS 10
ero IeHTpa Mo 3aKOoHy ¢ = ar® + b, rjie a u
b — mocrosiHubie. Haiitu pacnpeneneHue
00BeMHOro 3apsaja p (r) BHyTpH 11apa.

-6ago

3J'I€KTpI/I‘~ICCKO€ 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 IIOTEHLINA HE3apsKEHHOU
npoBojsiei cdepbl, BHE KOTOpOM Ha
paccrosHuM 3 cM OT €€ IeHTpa
HaxoauTcs ToueuHsblil 3apsan 0,5 MxKo.

15 kB

Haittu s5exTpuyeckyro cuily, KOTOPYO
UCHBITBIBACT 3apsl, NPUXOASIIMNCT Ha
€AVHMIY IIOBEPXHOCTU IPOU3BOJIBHOTO
IPOBOJAHMKA,  €CIIM  IOBEPXHOCTHAS
TIOTHOCTB 3apsa paBHa 46 MKKi/M?,

120 H/m?

Merannuueckuii mapuk paguyca R = 1,5
cm umeet 3apsan q = 10 mxKn. Haittu
MOJyJIb BEKTOPA Pe3YyNbTUPYIOIIECH CHUIIBI,
KoTopas JNEUCTBYET Ha 3apsg,
pacCIONOKEHHBIH Ha OJHOM TOJIOBUHE
HIapUKA.

500 H

JBa OJIMHAKOBBIX HEeOOJIBIINX
OJTHOMMEHHO 3apSHKEHHBIX IapuKa

1600 xr/m3




MOJBEIICHBl HAa W30JUPYIOUIMX HUTIX
paBHOM JUIMHBI K OfHOW Touke. [lpum
3aIl0JIHEHUN OKpY>KaroIen cpensl
KEPOCUHOM YTOJI PACXOKJICHUS HUTEU HE
n3MeHuics. Halith miioTHOCTh MaTepuana
LIAPUKOB.

DNEKTPOEMKOCTh. DHEPTHUS JIEKTPHUUECKOTO MOJI.

JlBa JIMHHBIX [pAMBIX 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
€MKOCTh TPOBOJIOB Ha EAMHHIY UX
JUTHHEI

Haiitu emkocTp cucTeMbl M3 JBYX | 27weod
OJIMHAKOBBIX METAJUIMYECKUX IIapUKOB
paauyca a, pacCTOSHHE MEX]y LIEHTpaMH
KOTOpbIX b, mpmuem b >> a. Cucrema
HaXOJIUTCS B OJHOPOJIHOM JHUDJIEKTPUKE C
MIPOHMUIIAEMOCTHIO €.

Onpenenutb €eMKOCTb CHCTEMBbI, KoTopas | 4mweoa
COCTOMT W3 METAUIMYECKOro IIapuka
paguyca a U Oe3rpaHuYHON MPOBOASIIEH
IUIOCKOCTH,  OTCTOSIIE OT  IIeHTpa
H1apyMka Ha pacctosinue I, ecim | >> a.

B Hekoropoit nenu umeercst yuactok AB | 10 B,5 B
¢ »3.a.c. wucroynmka & = 10 B,
kouaeHcaropamu C1 = 1,0 mx®, C1 = 2,0
MK® U pa3HOCTh MOTEHIHAJIOB (A —
eos= 5,0 B. Haiitu HanpsikeHue Ha
KaXJIOM KOHJIEHCATOpe.

Konnencarop emkoctu Ci= 1,0 mx®d, | 60 mxKa
3apshkeHHbIN 10 HanpsbkeHus U = 110 B,
MNOJKJIIOUMIIM TMapajljIeIbHO K KOHIAM
CHUCTEMBl U3 JBYX IOCJIEI0BaTEIbHO
COETMHEHHBIX He3apsHKEHHBIX
KOHJIEHCAaTOPOB, €MKOCTH KOTOphIx Cz =
2,0 Mk® u C3 = 3,0 mx®. Kakoit 3apsa
IPOTEYET MPHU ITOM MO COEAUHUTEIHLHBIM
npoBogam?

Konnencarop emxoctu Ci1= 1,0 mx®, | -0,03 JT:x
IpeIBapUTENILHO 3apsKEHHBIN hi (0]
HanpsbkeHuss U = 300 B, nmoakimrounnu
napajuIeaIbHO K HEe3apsSKEHHOMY
KoHAeHcatopy eMmkoctu C2= 2,0 MkD.
Haiitn  mpupamieHne  3JI€KTpUYECKON
DHEPrUM 3TOM CHCTEMBI K MOMEHTY
YCTAQHOBJICHHsI pAaBHOBECHSI.

Toueunwrii 3apsng q = 3,0 wMxKn |27 mIx
HaXOJUTCS. B LIEHTPE IIApPOBOTO CJIOS U3
OJIHOPOJHOTO M30TPOIHOTO TUAJNIEKTPUKA
¢ NpoHHUIaeMocThio € = 3,0. BHyTpeHHMI




paauyc ciost a = 250 MM, BHemHUN b =
500 mm. HaiiTu 31€KTpOCTaTHUECKYHO
SHEPIHIO, 3aKIIFOYCHHYIO B
JMRJICKTPUIECKOM CJI0€.

[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

IlocTossHHEIIT 3J1EK

TPUUYECKUHN TOK

JINMMHHBI PaBHOMEPHO 3apsDKEHHBIA 110
IIOBEPXHOCTHU LUIMHIP pannycoM
ceueHus a = 1,0 cM JBIWKETCI 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 MmkA

3a30p MEXIy IUIaCTUHAMHM IUIOCKOTO
KOHJIEHCATOpa 3aIl0JIHEH HEOJHOPOIHOU
ciabo TMpoBOAAILICH CpeaoH, yaelnbHas
IPOBOAMMOCTh KOTOPOM H3MEHSETCS B
HAalIpaBJICHUHU, MEPHEHIUKYIIPHOM K
IUIACTUHAM, [0 JMHEMHOMY 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 KOHAEHCATOp NpU HaNpsHKEHUH Ha
Hem U =300 B.

510°A

AMIIEpMETp U BOJBTMETP MOAKIIOUNIH
nocleoBaTeNbHO K Oarapee ¢ 3.4.c. § =
6,0 B. Ecam napainenbHO BOJIBTMETPY
MOJIKJIFOUUTh HEKOTOPOE CONPOTUBIIEHUE,
TO TMOKa3aHHE BOJbTMETPA yYMEHBLIAETCS
B N = 2,0 pa3a, a mokazaHue amrepMmeTpa
BO CTOJIbKO JK€ pa3 YyBEIWYHBAETCS.
Haittu nokasanue BOJIBTMETpAa IOCIE
MOJIKJIFOUEHUS COMTPOTUBIICHHUSI.

2B

Karymka pamuyca r = 25 cM,
comepxarias | = 500 M TOHKOTO METHOTO
IpOBOJA,  Bpallaercs C  YIJIOBOH
ckopocthio ® = 300 paa/c BOKpyr CBOEi
ocu. UYepe3 CKOJNB3SIIME  KOHTAKTHI
KaTyIlKa MOJIKJII0YEHA K
0aJUTUCTHYECKOMY raJlbBaHOMETPY.

1,8 10" Ka/kr

O6miee conpoTuBieHue Beel menu R =21




Owm. Haiitu yzaenbHBIN 3apsii HOCUTENEH
TOKAa B MEOU, €CIM 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€E noJjie CTallMOHAPHOTO TOKA B BAKyyMe

HaifTu uHAYKIMIO MarHUTHOTO MOJIA B
[EHTpe  KOHTypa, HWMEIOMIETO  BHJ
OpSMOYTOJIbHUKA, €CIIM ero auvaroHains d
= 16 cM, yron Mexay AUAroHaIIMU @ =
30° u Tok B koHTYpe [ = 5,0 A.

0,1 mTa

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

HNmeetcs KOJIBIICBOM COJIEHOU
PSAMOYTOJIBHOTO CEYEHHs. Haiitn
MarHuTHBII TIOTOK 4Yepe3 3TO CEYEHHUE,
ecim Tok B obmotke 1 = 1,7 A, moiHoe
yyuciio BuTkoB N = 1000, orHOmmICHHE
BHEIITHETO JUaMeTpa K BHYTPEHHEMY 1 =
1,6 u Toammua h = 5,0 cm.

8 MxB0

Ha xene3HoMm cepeuHuKe B BUAE TOPaA CO
cpenHuM paauycoM R = 250 mm umeercs
0o0OMOTKa ¢ OOLIUM YHCIOM BUTKOB N =
1000. B CepAECYHUKE clellaHa
norepevHas npopesp mupuHoi b = 1,00
mMm. ITpu Toke I = 0,85 A uepe3 0OMOTKY
WHIYKIMS] MArHATHOTO TIOJIS B 3a30pe B =
0,75 T. [TIlpenebperas paccesHueM
MarHUTHOTO TIOTOKa Ha Kpasx 3a30pa,
HAlTH  MarHUTHYIO  TMPOHHIIAEMOCTH
JKeJe3a B 9TUX YCIOBHUSX.

3700

Haittu MOJIBUKHOCTD 3JIEKTPOHOB
MPOBOJUMOCTH B MEIHOM IPOBOJHUKE,
ecnu npu uzMepennn 3pdexra Xosmra B
MarHuTHoOM nosie ¢ uaayknuen B = 100
MT HaIPSKEHHOCTD IIOIIEPEYHOr0
3JIEKTPUYECKOTO  TOJII y  JTAHHOTO
IPOBOAHMKA OKazanack B M = 1000 pa3
MEHBIIIE HANPSKEHHOCTH MPOAOIBHOTO
AEKTPUYECKOTO IOJIA.

0,01




DNeKTpOMarHUTHAsT UHYKIIHS

Mexny MOJII0CaMU AIIEKTPOMarHuTa
HaxoauUTCSd  HeOOJbINas  KaTyllka, OCh
KOTOpPOM  COBHIAJAaeT C  HalpaBJICHUEM
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
MOJIHOC  COMPOTHUBJICHUE  DJICKTPUUYECKON
nenu R =40 Owm.

0,5Tn

MarauTHBIN MOTOK, MTPOHU3BIBAOIINAN
KOHTYp, yObiBaer 3a 1 mc 3 no 2 mMB0O mno
JUHEHHOMY  3aKOHY. Haiinute  »,1,c.
WHIYKIIMHA B KOHTYPE.

1B

[1-00pa3Hblii  MPOBOJHUK HAXOAWTCI B
OJIHOPOJAHOM MarHUTHOM 1oJle,
NEPIEeHIUKYIIPHOM K IJIOCKOCTH
IPOBOJHUKA M M3MEHSIONIEMCS BO BPEMEHHU
co ckopocteto B = 0,10 T/c. Bmomb
NapajuleJIbHBIX CTOPOH 3TOr0 IPOBOJHUKA
nepeMemanT 0e3 HayaabHOW CKOPOCTH
MPOBOTHHUK-TIEPEMBIUKY C YCKOPEHHUEM W =
10 cm/c?. Jnuua mepembruku 1 = 20 cw.
Haittu 5. 1. ¢. ”HOAYKIMK B KOHType uepes t
= 2,0 ¢ mocne Hayaja NepeMeIleHus], eclii B
MOMeHT t = () myIomIa b KOHTYpa U UHIYKIIHS
MarHUTHOTO oISt paBHBI HYITIO.
WHIYKTHBHOCTHIO KOHTYpa MPEeHeOpeyb.

0,012 B

Karymka unnyktuBHoctn L = 2,0 mMxl' n
conpotuiienus R = 1,0 Om nogkiroueHa k
UCTOYHHUKY IMOCTOSIHHOM 3. 1. ¢. § = 3,0 B.
[TapamtensHO KaTylIKe BKJIFOYEHO
conpotuBienne Ro= 2,0 Owm. Haiitu
KOJIMYECTBO TeIlla, KOTOPOE BBIIACIUTCS B
KaTyllIKe IIociie pa3MblkaHus Kiaoda K.
BHyTpeHnHee compoTuBlieHHE HCTOYHUKA
peHeOPEeKUMO MaJIo.

3 mx/x

Ha nnuHHBIA TIpSAMON CONEHOU, UMEOIIHIA
muametp cedeHust d = 5 cM M coJiepKaiiuii n
= 20 BHUTKOB Ha OJWUH CAHTUMETP JJIUHBI,
IJIOTHO HAJAET KPYrOBOM BUTOK M3 MEIHOTO
npoBoza cedenneM S = 1,0 mm?. Haiit Tok
B BHUTKE, €CIIK TOK B OOMOTKE COJIEHOH]a
YBEJIIMUUBAIOT C MOCTOSSHHOM CKOPOCThIO | =
100 A/c.  VHAYKTUBHOCTBIO  BHTKa
peHeOpeyb.

0,196 A




DneKTpoMarHuTHeIe Kosiebanus. [lepeMeHHbIN TOK

KonebarenbHblii  KOHTYp  COCTOMT W3
koHjaeHcatopa emkoctu C = 4,0 MKD wu
KaTyIIK1 ¢ UHAyKTHUBHOCTBIO L = 2,0 MI" u
aKTUBHBIM compotuBieHueM R = 10 Owm.
Haiitu oOTHOLIEHME DSHEPruM MArHUTHOIO
IIOJII KAaTyIIKW K JHEPruu 3JIEKTPUYECKOIrO
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  CKOIBKO  BPEMEHU
SHEprus, 3armaceHHas B KOHTYpE,
ymenbmutcs B = 2,0 paza?

1,003 mc

Conenounp ¢ unayktupHocthto 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 kg

Karymka ¢ uaayktuBHocteto L = 0,70 I' n
aKTUBHBIM conpoTuBieHneM r = 20 Owm
COEJIMHEHA [IOCJIEI0BATENBHO c
O€3bIHIYKIIUOHHBIM CONPOTHUBICHHEM R, u
MEXIYy KOHLAMH 3TOM LENU IPUIOKEHO
NIEPEMEHHOE HAINpsOKEHHE C JeHCTBYIOIINUM
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 cKoJIKO MPOILIEHTOB OTJIMYAETCS YacToTa
® CBOOOAHBIX KOJEOAHHWI KOHTypa C
nobpotHocThIO Q = 5,0 OT cOOCTBEHHOM
YaCTOTHI o KOJIEOAHMI 3TOr0 KOHTypa?

0,5%
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Bonpocsl k 3k3ameny
OneKkTpuueckue 3apsanbl. JIMCKpETHOCTh 3JIEKTPUYECKUX 3apsiioB. 3aKOH COXpPaHEHUs
3apsaa.
3akon Kynona. IlosmeBas TpakTOBKa B3aMMOJEHCTBUS 3apsAnoB. HanpskeHHOCTh
aneKTpudeckoro noiis. Ilone todyedHnoro 3apsna. Beluucinenue HanpspKEHHOCTH IOJSL OT
IIPOU3BOJIBHOTO PACIIPEIEIICHHS 3apsAI0B.
ITorok BekTopa. Teopema ["aycca.
[IpumeHeHne uHTErpalbHOM TeopeMbl ['aycca s HaXOXACHUS HANpPSLDKEHHOCTH OIS,
C0371aBa€MOr0 3apsKCHHBIMU TenaMu. [Ipumepst.
Pabora cun snekTpuyecKoro moiisd Mpu nepemenieHuu 3apsana. [lorenuuanbHas sHEprus,
noreHuyan. [loreHnuman noss To4e4HOro 3apsa.
Bbluncienre mnoTeHHMala IOJsl CUCTEMBbl TOYEYHBIX 3apsAJ0B C  IPOU3BOJIBHBIM
pacnpenenenueM 3apsaa. CBsi3b IOTEHLIMAA C HAIPSHKEHHOCTbBIO MOJIS.
[IpoBoHUKYN U AUANEKTPUKH. [[pOBOAHUKY B 3JIEKTPUUYECKOM TIOJIE.
OnekTpoeMKOocTh npoBoaHMKa. KoHaeHcartopbl. BpluucieHne eMKOCTH — IJIOCKOTO
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 »nekTpudeckod WHIYKIIMU, €ro cBoicTBa. OTHOCUTENbHAS NUAJIECKTPUUYECKAS
npoHunaemMocTs. @U3ndeckuil CMbIC. Beruucienne noss B AUAJIEKTPUKE.
[ToBeneHre BEKTOPOB HANPSKEHHOCTHU M BJIEKTPUUECKON MHIYKIMM Ha TpaHHIlEe pasjera
JBYX AUDJIEKTPUKOB.
CerHeToaNeKTPUKH, TbE€30IEKTPUKH, AIEKTPETHI.
Onextpudeckuid Tok. Cuna Toka. BekTop cuibl IUIOTHOCTM TOKAa. YPaBHEHHE
HenpepbeIBHOCTH. 3akoH Oma u Jlxoyns-JleHua.
Onexrpoasuxymias cuna (3C). 3akon OMa A7 3aMKHYTOM 1LIETIH.
Pacuer neneit moctostaHoro Toka. IlpaBmino Kupxroda. [Tpumep.
MarautHoe Tmone B Bakyyme. BsaumopeiictBue TokoB. IloneBas TpakTOoBKa
B3aUMO/JICVCTBUS TOKOB.
Cuna Amnepa. Cuna, 1eHCTBYOIIAs Ha JBUKYIIYIOCS 3apsKEHHYIO YacTUIy B MATHUTHOM
oJIe.
3akoH buo-CaBapa. MarauTHoe 1nose JBHKYLIEIHCS 3apsyKEHHOM YaCTHIIBI.
BbrayucanTh MAarHUTHYIO HHIYKIIMIO OT KOHEYHOTO JINHEHHOTO MPOBOJHUKA C TOKOM.
BpruncianTe MarHUTHYIO UHAYKIUIO OT BUTKA C TOKOM.
Teopema o0 UPKYISAIUN BEKTOpAa MAarHUTHOM MHIYKIHMH. (3aKOH MOJIHOTO TOKA).
ITpuMeHeHre 3aKOHa NOJHOTO TOKA AJI HaX0XI€HUSI MarHUTHOTO 101 TOKOB. IIpumMepsr.
Pabora cuym MarHuTHOrO MOJIA NpPU NEpPEeMENIeHUH MPOBOJAHHKA 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 COJIEHOU[A.
SBneHne B3auMHOW UHAYKIMU. B3anMHast ”HAYKTUBHOCT.
OHeprusi MarHUTHOTO MO OECKOHEYHO-/UIMHHOTO cosieHonga. OObeMHas IJIOTHOCTh
SHEPIMM MarHUTHOTO MoJisl. JIokanu3anus 3HEpruu MarHUTHOTO MOJISL B TPOCTPAHCTBE.
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MaruauTtHoe moJsie B BemiecTBe. Jlua- M mapamarHeTMkd. HaMarHW4eHHOCTh MarHeTuKa.
BekTop HaMarHM4YeHHOCTH.

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.

CBoOoIHBIC KOJICOaHUS B PEaIbHOM KOJIeOaTeIbHOM KOHTYPE.

Bremnyxnaennsie konebanus. IlomyduuTh BbIpakeHUE A7 TOKa B KOHType. BekropHas
JMarpaMma HanpsKeHHUH.

Breimnyxaennsle konebanus. SIBieHune peoHaHca.



IIpuMepsbl 3K3aMeHAUMOHHBIX 3a1aHUI

iﬁl ®opmyarpoBKa BoIpoca BapuanTtsl oTBETOB
1 JIuHMK HaNpsSYKEHHOCTH 3JIEKTPOCTATUYECKOTO IMOJIs | 1. OpTOrOHAIbHO K SKBUIOTEHIIMAIBHON
HaIPaBJICHHI ... [IOBEPXHOCTU B CTOPOHY BO3pacTaHHs
MoTeHIMana
2. Tak, 4YTO BCErga COBIAAAIOT C
BEKTOpPAaMU HANPSKEHHOCTU 3. BJOJIb
SKBUIIOTEHIMAJIBHBIX IOBEPXHOCTEN
4. OPTOrOHAJBLHO K
IKBHIIOTEHIMATbHON MOBEPXHOCTH B
CTOPOHY YOBLIM NOTEHLMAJIA
5. 10 KacaTeapHOH K
SKBUIIOTEHIIMAIIBHON MOBEPXHOCTH
2 3apsn Ha  Kaxaod  oOkiaake — KoHjAeHcaTopa | 1. He m3MeHUTCS
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 Nat maccoif m Bieraer B MarautHoe mosie co | 1. eR/(mv)
CKOpPOCTBIO V TEPIIECHANKYISIPHO JTUHHUSIM UHAYKIHH | 2. mV/(eR)
MarHUTHOrO Tonisi B u jmBmkercs mo okpyxHocTH | 3. mVR/e
paauyca R. Mojaynb BekTopa HHAYKIIMH MarHutHoro | 4. mve/R
NOJII MOXHO pacCUMTaTh, MOJB3YSCh BBIPAKEHUEM
5 Hanpspokennocts MarautHoro noiss H onpenensercs | MeTounnkom mosist
TOJIBKO ... U HE 3aBUCUT OT CBOWCTB CPEJIBI.
6 JlekpeMeHTOM 3aTyxaHMs Ha3bIBaeTcs (u3nueckas | 1. mokas3blBarollas, BO CKOJbKO pa3
BEJIMYMHA ... HalpsDKEHWEe Ha  KOHJEHcaTope B
pe3oHaHce Oonbllle  HampspKEeHus,
MOJIBOMMOTIO K KOHTYPY
2. o0OpaTHas 4uWCIy TE€pPHOAOB, B
TE€YeHUe KOTOPBIX aMIUIUTY1a
YMEHBILIAETCS B € pa3
3. oOpaTHasi MPOMEXYTKY BPEMEHH, 3a
KOTOPBIN aMILIATY/a Kose0aHui
YMEHbILIAeTCs B € pa3
4. moxka3pIBapIIasi, BO CKOJIbKO pa3
aMILUINTY/Aa KoJieDaHusl yMeHbIIAeTCsl
3a mepuoj
5. TmoKa3blBarollasi, BO CKOJIBKO pa3
aMIUTUTY/1a KOoJIeOaHusl yMEHbIIAeTCs 32
OJIHY CEKYHIY
6. IpaBUJIBHBIN OTBET HE IPUBEIEH
7 beckoHeuHass TOHKass mpsMas HUTH 3apsbkeHa | 3,6 kB/m
ONHOPOAHO ¢ TwIOTHOCTRIO  A=2,00  mxKi/m.

Haiitu E kak ¢yHKIMM pacCTOSHHS 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 MIOCKOTO KOHJAEHCATOpa paBHA
1,5 Mmx®. Paccrossaue d Mexay MiiacTUHAMU PaBHO 5
mM. KakoBa Oyzer anektpoemkocTs C KOHAEHCATOPA,
€CJIM Ta HIDKHIOKO TUIACTUHY MOJIOKUTh JIUCT Y00HHUTA
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
CONPOTHUBIICHUS.

2B

12

Jlammouka " peocrar, COCMHEHHBIE
NIOCJIEI0BATENbHO, IPUCOEAMHEHBl K HCTOYHUKY
toka. Hanpsokenne U Ha 3aKuMax JIAMIIOYKH PABHO
40 B, comporusinenue R peocrara paBHo 10 Owm.
Buewnsis uens notpebnser momuocth P=120 Br.
Haiitu cuny toka I B nenu.

2A

13

[To nByM  OECKOHEYHO  JUIMHHBIM  MPSIMBIM
napajuleJbHBIM IIpoBoAaM TekyT Toku [1=50 A u
=100 A B mNPOTHBOIMOJIOKHBIX HANPABICHUSIX.
Paccrossune d wmexay mnpoBomamu paBHO 20 cMm.
Omnpenenuts MarHUTHYRO WHAYKIUMIO 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, coxepxamas N=1000 BUTKOB,
pPaBHOMEPHO BpaIlaeTcs B OAHOPOJHOM MarHUTHOM
nosie ¢ uuaykuued B=0,04 Ti ¢ yrmoBoit cCKOpoCThIO
®=5 paa/cC OTHOCUTEIHHO OCH, COBIIAJIAIONICH C
JMaMeTPOM KAaTYIIKA M MEPHEHIUKYISIPHON JIMHUSIM
UHAYKIUU ToJs. OnpeneauTb MTHOBEHHOE 3HaUEHUE
OJAC wunHayknuu &j Ui TeX MOMEHTOB BPEMEHH,
KOTJia TUIOCKOCTh KaTYIIKU COCTaBiseT yroi a=60° c
JUHUAMHM UHAYKUWMUA nois. [lnomaas S kaTymiku
paBHa 100 cM?.

1B

15

Cuna Toka B Kosie0aTeaIbHOM KOHTYPE U3MEHSETCsI 110
3akony I =10sin(1000t) A. MHAYKTUBHOCTH KOHTYypa
1 I'n. HaitguTe eMKOCTh KOHIEHCATOpA.

1 Mx®
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IIpunoxenne 2

THnoBbIe KOHTPOJILHbIE BOIIPOCHI I IPOMEKYTOYHOM aTTeCTAlMU
Onektpruyeckue 3apsiabl. JJMCKPETHOCTh 3JEKTPUUYECKUX 3apsAI0B. 3aKOH COXPAHEHUS 3apsija.
3akon Kynona. IloneBas TpakToBKa B3auMMOJEHCTBUS 3apsiioB. HanpsykeHHOCTh 3IEKTPUYECKOrO
nons. Ilone ToweuHoro 3apsna. BeluMcieHne HanmpsHKEHHOCTH IMOJSL OT  MPOU3BOJIBHOIO
pacpeneneHus 3apsioB.
[Torok BekTopa. Teopema I"aycca.
IIpuMeHeHHe HHTErpaJlbHOM TeopeMbl laycca Il  HAaxOXKICHHsS HANPSHKEHHOCTH  IIOJIA,
CO37]aBa€MOT0 3apsyKeHHbIMU Tenamu. [Ipumepsl.
Pabota cunm 3JeKTpUYECKOTO TOJS MpH NepeMemeHuH 3apsna. lloreHnuanbHas >HeEprus,
noreHuuman. [loreHnnan noss TOYEUHOro 3apsa.
Brluncnenue noreHnuana moJisi CUCTEMBbI TOYEYHBIX 3apsAJIOB C IPOU3BOJBHBIM PACHPEICICHUEM
3apsana. CBsi3b NOTEHLIKAJIA C HAIPSHKEHHOCTBEO TOJIS.
[IpoBoHMKYM M AMAIIEKTPUKU. IIpOBOTHUKH B 3JIEKTPUYECKOM IT0JIE.
DIEeKTpPOEeMKOCTh MpoBoAHUKA. KoHaeHcaTopsl. Beluncienne eMKOCTH IIIOCKOr0 KOHIEHCATopa.
OHeprus anekTpudeckoro mnojs. OObeMHass IJIOTHOCTb SHEPruu 3JIEKTPUUECKOrO TMOJs B
MIPOCTPAHCTBE.
Dnektpuyueckuit numnoisb. [lone aumors.
OHeprusi B3aMMOJECHCTBUSA AMUNOJSA C BHEIIHUM mojeM. CHibl U MOMEHT CHJI, JIEWCTBYIOLIKME Ha
JIUIIOJNIb BO BHEIIIHEM I10JIE.
Jusnexrpuxu. [lonsgpusanus AM3aeKTpUKoB. BekTop noaspu30BaHHOCTH.
[lone BHyTpu nudnexTpuxka. CBoOOAHbIE U CBA3aHHbIE 3apsiibl. CBS3b CBA3aHHBIX 3aps/iOB C
BEKTOPOM MOJIIPU30BAaHHOCTH.
Bekrop anekTpudeckodl = MHIYKIMM, €ro  cBoiicTBa. OTHOCHUTENbHAs  JIUANICKTPUYECKas
MpOHULAeMOCTh. DU3NYECKUN CMBICIL. BeIUnCIIEHUE TI0JIS B TUDIEKTPUKE.
[loBeneHne BEKTOPOB HANPSIKEHHOCTH M DJIEKTPUYECKOM MHIAYKLIWM HA TpaHULE pasjena ABYX
JTUDJIEKTPUKOB.
CerHeToaNneKTpUKH, MTbE303JIEKTPUKH, AIEKTPETHI.
Onexrpuueckuid Tok. Cuina Toka. BekTop cuibl IJIOTHOCTH TOKAa. YPaBHEHUE HENPEPHIBHOCTH.
3akon Oma u JIxoyns-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 noJje JBHKYLIENCS 3apsKEHHOM YaCTHIIBL.
BrruucnuTe MarHUTHYXO MHAYKIMIO OT KOHEYHOT'O JMHEHHOTO ITPOBOJIHUKA C TOKOM.
BbruucianTs MarHuTHYIO MHAYKIIMIO OT BUTKA C TOKOM.
Teopema o HUPKYISIMKU BEKTOPAa MAarHUTHOM MHAYKIMU. (3aKOH MOJHOTO TOKA).
IIpuMeHeHne 3aK0Ha IIOJIHOTO TOKA JUIsl HAX0XKACHWS. MarHUTHOTO 1107151 TOKOB. [IpuMepsl.
PaGora cunm MarHUTHOrO MOJS MPH MEpPEMEUIeHUH MPOBOJHMKA C TOKOM M KOHTypa C TOKOM B
MarHuTHOM II0JIE.
SBnenne anexkrpomariuTHOM HHAYKIMU. DJIC anekTpomaranTHON HAYKIMK. [TpaBuiio Jlenna.
SIBnenne caMOMHAYKIMH. MHIYKTUBHOCTh KOHTypa. MHIYKTMBHOCTH OECKOHEUHO JJIMHHOTO
COJICHOM/JIA.
SIBneHue B3auMHON UHAYKIUU. B3arMHas HHIYKTUBHOCTD.
DHeprus MarHuTHOro MOJs OECKOHEUHO-IIMHHOrO cosneHouaa. OObeMHas IJIOTHOCTh SHEPTUH
MarHuTHOTO noJis. JIokanu3anus SHepruv MarHUTHOIO I10JIS B IIPOCTPAHCTBE.
MarnutHoe none B BemiectBe. Jlma- u mapamarHeTukd. HamarHnmueHHOCTh Marhetuka. Bekrtop
HaMarHU4eHHOCTH.
MonexkynsapHbie TOKH. CBSI3b BEKTOPa HAMAarHUYEHHOCTH C MOJIEKYJIIPHBIMU TOKaMH.
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BekTop HampsyKeHHOCTM MAarHUTHOTO TOJIsI M €ro cBoMcTBa. (OTHOCUTENbHAsT MarHUTHas
MPOHUIIaeMOCTh. DUINUECKHI CMBICIT.

IloBeneHrEe BEKTOPOB MAarHUTHOM MHAYKLIUU U HANIPSHKEHHOCTH HA IPAaHULIE pa3/iela 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.



TunoBblie KOHTPOJIbHBIC 3a1aHUA 1JIA HpOMe)l(yTO‘lHOﬁ aTTeCTaluu

Haiitu E xak ¢yHKUMM paccTOSIHMS I OT HHTH.
Beraucauts E mnsg r=10,0 M.

11\/@11 dopmynupoBKa Bompoca BapuanTsl 0oTBETOB
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. 10 KacaTeJabHOU K
SKBUIIOTEHIMAJILHOMN MOBEPXHOCTH
2 3apsn  Ha  KaxAoM  oOkiagke — KoHzeHcaTopa | 1. He H3MEHHMTCS
YBEJIMUWIH B 4 pasa. 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 TIEPIEHANKYJSIPHO JIMHUAM HHAYKIHH | 2. MV/(eR)
MarHuTHOrO mojiss B W jaBmxkercss mo okpyxHoctH | 3. mVR/e
paaunyca R. Monynp BekTopa HHAYKIUH MarHutHoro | 4. mve/R
MOJIE MOXHO PpAacCUMUTaTh, MOJIb3YSACH BBIPAKEHUEM
) 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  OojbplIe  HampsDKEHUs,
NOJIBOAMMOTIO K KOHTYpY
2. oOpaTHas 4uCly TIepUOJOB, B
TE€YEHUE KOTOPBIX aMILTUTY/1A
YMEHBIIAeTCs B € pa3
3. oOpaTHasi MPOMEKYTKY BpPEMEHH, 32
KOTOpBIi aMIUIUTY1a KojeOaHui
YMEHBILIAETCS B € pa3
4. moka3piBamIiasi, BO CKOJbKO pa3
aMILINTY/1a KOJIeOaHUsl YMEHbINACTCS
3a nepuoj
5. moKa3blBarOLasi, BO CKOJIBKO pa3
aMIUIUTYy/la Kosie0aHUsl YMEHbIIaeTcs 3a
OJIHY CEKYHIY
6. MpaBUJIbHBINA OTBET HE MPUBECH
7 beckoneunass TOHKas mpsmas HUTb 3apsbkeHa | 3,6 kB/m
OMHOPOMHO ¢ MIoTHOCTRIO  A=2,00 mkxKn/m.




Tonkuii crepkenp jamuHoM 1=10 cM Hecer
paBHOMEpHO pacnpeaeneHHblii 3apsag Q=1 uKi.
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
02=-0,3 MKK71/Mm2, Onpenenuthb pPa3HOCTh
noTeHIanoB U MEXTy TUIOCKOCTSIMH.

140 B

10

OnexTpoeMKkocTh C IJIOCKOIO KOHJIEHCATOpa paBHA
1,5 mx®. Paccrosinue d Mexy riacTMHaMu paBHO 5
MM. KakoBa Oyner anexkrpoeMkocTs C KOHACHCATOPA,
€CJIM T1a HIKHIOKO TUIACTUHY TOJIOKUTH JIUCT S00HUTA
ToJmpHoi 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, COCIMHCHHBIC
MOCJIeIOBATEIbHO, TPHUCOCIUHEHBI K HCTOYHUKY
toka. Hanpspkenne U Ha 3axkuMax JaMIOYKH PaBHO
40 B, comporuBnenne R peocrara paBHo 10 Owm.
Buemnsis nens motpebnser MomHocTh P=120 Br.
Haiitu cuimy Toka [ B enu.

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,
YAQJIEHHOW Ha r1=25 ¢M OT nepBoro u Ha r2=40 cM oT
BTOPOT'O MPOBOJIA.

57,13 mxTa

14

Kopotkas karymka, coxepxamas N=1000 BUTKOB,
PaBHOMEPHO BpAaIlla€TCsl B OJHOPOJHOM MarHUTHOM
nosie ¢ nHayknuer B=0,04 Tu ¢ yriioBoi CKOpOCTBIO
®=5 paa/c OTHOCHUTENBHO OCH, COBMAJAIOIICH C
JTUAMETPOM KaTYIIKHA W TEPIEHANKYISIPHON JTUHUAM
MHIYKUUU Toid. OnpenenuT MrHOBEHHOE 3HaUE€HHE
OJC wunayknuu & ays Te€X 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 Kose0aTeabHOM KOHTYPE U3MEHSETCsI 110
3akony I =10sin(1000t) A. MHAYKTUBHOCTh KOHTYypa
1 I'n. HaiiguTe eMKOCTh KOHAEHCATOPA.

1 Mk®




MHWHOBPHAYKH POCCHUI

\,} denepanbHOE rocyaapcTBEHHOE OI0KETHOE 00pa30BaTeIbHOE
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