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1. HEJIX OCBOEHUA TUCHUIIINHBI

Henp nucturuinHbl «DJIEKTPUUECTBO U MArHETU3M» COCTOUT B (POPMHUPOBAHUY Y CTYJCHTOB €IMHOM, CTPOHHOM, JTOTrHYeCKU
HENPOTHBOPEUYNBON (PH3NUECKOI KapTHHBI OKPYKAIOIIETO HAC MUpa MPUPO.IBI, MPHOOPETECHNE HABBIKOB PEIICHHS U NCCIEJOBAHUS
KOHKPETHBIX (PU3NUECKUX 3a/1a4.

OCHOBHBIE 33J1a4H JUCITUTLUTHHBI: MU3YyUYCHHUE OCHOBHBIX TTOHATHHA QJICKTPHUYICCTBA U MAarH€TU3Ma, U3y4€HHUC OCHOBHBIX METO10B
HUCCIICA0BaHUA B (1)I/13I/IKC QJICKTPUUICCKUX U MarHUTHBIX ﬂBﬂeHHfI; 3HAaKOMCTBO C HEKOTOPBIMU IMPHUIOKCHUAMU JJICKTPHUICCTBA U
Mar"HeTusma.

Pe3yHLTaTLI o6yqu1/151 10 JUCHOUIITIMHE HAalIPaBJICHBI HA JOCTHKCHUC NHANKATOPOB!:

OIIK-1.1. O6nanaeT 6a30BBIMU 3HAHUSMH, TIOJTYYCHHBIMH B 001aCTH (PU3UKO-MaTEMATHUECKUX M (MITH) ECTECTBECHHBIX HayK.

OIIK-1.2. JleMOHCTpUpPYET YMEHHE pellaTh 3a1aull, GopMyIupyeMble B paMKax (PU3NKO-MaTEMAaTUIECKUX U (UJIM) ECTECTBEHHBIX
HayK.

OIIK-1.3. ImMeeT HaBBIKK MCIIOJIB30BAHUS OCHOBHBIX TOHSITHH, 3aKOHOB (PU3UKO-MaTEeMaTHUECKUX U (MJIM) ECTECTBEHHBIX HAYK JUIS
penreHus 3a/1a4 NpophecCHOHANEHON NesSTeTbHOCTH.

TIK-1.1. O6nanaer 3HaHUAMH 00 OCHOBHBIX METOJIaX IMPOBEICHUS HAyYHO-UCCIICIOBATEILCKUX Pa3pabOTOK B 00IacTH (pru3nveckux
HayK; 0 croco0ax IIIAHMPOBAHUS M OPraHNU3aLIH HCCICIOBAHMIL.

[IK-1.2. leMoHCTpUpYyeT yMEHHUS: IPOBOAUTD IOUCK, U3YUCHUE U 0000IEeHNEe HAYYHOTO OIIbITa B COOTBETCTBYIONIEH 001acTu
HCCIIeJOBAHHUHN; OTIPEeIeNATh ! U 3aJa9H ITaHAPYEMbIX HCCIIeTOBAaHUH U pa3paboToK; IIPOBOIUTH HCCIIEIOBAHIE, COCTABIATh €TO
onucaHue, GopMyIHUPOBATh BHIBOJBI [0 TOJIyYEHHBIM Pe3yIbTaTaM.

TIK-1.3. imeeT npakTHYECKUid ONBIT (HABBIKK) B 00J1aCTH (DPU3UUECKUX HAYK: MPOBEICHUS HAYUHBIX UCCIICIOBAHUN B COOTBETCTBUH
C NIOCTABIIEHHOH 11€JIbI0; COCTABJICHUSI OTYETOB 10 TEME U 0 pe3yJIbTaTaM IPOBEICHHBIX HAyYHO- HCCIE0BATENbCKUX Pa3paboToK.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.11

2.1 TpeGoBaHus K NMpeIBapUTEILHOI MOAT0OTOBKE 00y4YaloIIerocs:

MonexkynsipHas puzuka

MexaHuka

2.2 JIucuMNINHBI U MPAKTHKH, 1JI51 KOTOPBIX 0CBOEHHUE TAHHOW JUCHHUIIMHBI (MOAYJIsT) HE00OX0ANMO KaK MpeAllecTByIolee:

OnTuka

ATtomHas dusnka

duszrka aTOMHOTO Aapa 1 5JIEMCHTAPHBIX YaCTUIL

DNeKTpOAUHAMHUKA

DNeKTpOAMHAMHUKA CIIJIOUIHBIX CPEN

3. KOMIIETEHLIIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATITAHBI
(MOJYJIST)

OIIK-1: CnocobeH npuMeHsSITH 0a30BbIe 3HAHUA B 00J1acTH PU3NKO-MaTEeMAaTHUYECKUX U (WJIM) eCTECTBEHHBIX HayK B cdepe
cBoeii mpogeccHOHATBLHOI 1esITeILHOCTH;

3HaTh:

Jns noctmkenns OITK-1.1: 6a30Bble HOHSTHS, MOIEINH, OAXOABI K aHAIN3Y (PU3NYECKHX SBICHHUH 110 IICKTPUUYECTBY U
MAarHeTH3My; OCHOBBI TEOPUU, IPUHIUIIBL U METObI (PU3UKH 3JIEKTPUYECKUX U MArHUTHBIX SIBJIEHUI; METObI TEOPETUUECKUX U
9KCIIEPUMEHTAJbHBIX UCCIEA0BaHUN B u3nKe

YMmeTnb:

Jns noctmkenus OITK-1.2: ncnonb3oBaTh 6a30BbIe TEOPETHUIECKUE 3HAHUS M0 3JIEKTPUUECTBY U MarHETU3MY; IOHUMATh, U3JIaraTh
U KPUTHYECKU aHAIU3HPOBATh 0a30BYI0 00me(hM3NIeCcKyi0 HHPOPMAIIHIO; OIB30BATHCS OCHOBHEIMH IIOHATHSAMH, 3aKOHAMU H
MO/JIENIIMH JIEKTPUYECTBA U MarHeTU3Ma

Baaners:

Jns noctmwkenns OITK-1.3: meTonamu 00pabOTKM M aHANIN3a SKCIIEPUMEHTAILHON U TEOPETHUECKOH (U3NIeCKOl nHPOpMaLUH
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IIK-1: Crioco0eH NpuMeHSATH CIeNMAJTH3MPOBAHHbIE 3HAHUA, NOJIy4eHHbIe B 00/1acTH (PM3HYeCKUX HAYK, IPU MPOBeAeHUHN

HAYYHO-HCCJIe0BATEIbCKHUX Pa3padoTok

3HaTb:

TCOPETHICCKUE OCHOBBI, OCHOBHBIC ITOHATHU A, METOABI 1 MOACIIN JJICKTPUICCTBA U MAarHUTHU3Ma

YMeTh:

peuaTth TUIOBLIC 3aJa4H 110 SJICKTPUICCTBY U MaroeTusmMy

Baanerts:

HaBBIKOM PELICHHs] KOHKPETHBIX (PU3MYECKUX 3a/1ad 110 JIEKTPHIECTBY U MaTHETU3MY

B pe3yjabTaTe 0CBOCHUS ITUCHUIIIMHBI 06yllalou1m‘zic51 JOJIKCH

3.1|3uaTh:
3.1.1|6a30BbIe MOHATHS, MOJIEIH, TTOIXOBI K aHATH3Y GU3NUECKUX SBICHUH MO AIIEKTPHYECTBY U MarHETH3MY; OCHOBBI
TEOPUH, TIPHHIMITBI K METOIbI (PU3UKH DIICKTPUICSCKUX U MATHUTHBIX SBICHUIN; METO/IbI TEOPETHUCCKUX H
JKCIIEPUMEHTAJBHBIX UCCIIECIOBaHUN B Gpr3nke
3.2|Ymetn:
3.2.1|ucnonb30BaTh 0a30BbIE TEOPETHIECKHE 3HAHKS 10 SIEKTPUUECTBY M MATHETU3MY; IOHUMATh, H3JIaraTh 1 KPUTHIECKH
QHAIM3UPOBATE 6a30BYIO0 00MIE(H3NUECKYI0 HH(POPMAIINIO; TI0JIb30BATHCS OCHOBHBIMH IOHSATHAMY, 3aKOHAMHU U
MOZEJISIMH DJIEKTPHIECTBA M MAaTHETH3MA; PELIaTh THUIIOBEIE 3a/1a9H IO DJICKTPUIECTBY U MarHETU3MY
3.3|Baanern:
3.3.1|HaBbIKOM peleHus KOHKPETHBIX (PH3HUECKHX 3a/1a4 MO0 AJICKTPUUECTBY U MAaTHETU3MY; METOJaMU 00pabOTKH U
aHa/IM3a SKCIEPUMEHTAIBHON U TeOpeTUUECcKOl du3udeckoit vHbopManuu
4. OFbEM JUCIIMIIJIMHBI (MOAYJIST)
OOwas TpyaoemMKoCcTb 33ET
Yacos o yuebHOMY tutany : 108 Buner konTponst B cemecTpax:

B TOM YHCJIC :

ayIUTOpHBIC 3aHATUS : 68 9K3aMEHHI 3

camocTosiTenbHas padora : 18,7
4acoB Ha KOHTponb : 18
KOHTakTHast pabora: 71,3

HKP: 3,3
5. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBI MOOYJIS)
Kon HaunmenoBaHue pa3/iesioB U TeM /BUJA 3aHATUs/ Cemectp | YacoB Jlutepatypa
3aHATHS /[ Kvpc
Pa3nen 1. DaekTpocTaTKa Bakyyma
11 DNeKTpUYECKUH 3apsi U €T0 CBOMCTBA. 3aKOH COXPAHEHUs 3apsiia. 3aKoH 3 6 JIT.1 JI1.2J12.1 J12.2
Kynona. Ilonesas TpakToBKa B3aMOJAEHCTBUS 3apsAa0B. BekTop JI2.3J13.1 JI3.2 JI3.3
HanpspKeHHOCTH. HampspkeHHOCTH 1Mo TOYeYHOTo 3apsiia U D132 33 34 35 236
pacnpenenenHoro 3apsaa. [lpumepst. Ilotok BekTopa. Teopema I'aycca mns 27

BEKTOpA HAINpaBJIEHHOCTH B BakyyMe. [Ipumenerne Teopemsl ['aycca st
BBIYHCIICHUS HATIPSDKEHHOCTH TIOJISI, CO3JJAHHOTO PACTIPEISICHHBIM 3apsIoM,
obnafaronM CUMMeTpuel. JluBepreHius Bekropa. Pabora mo
TIEPEMEIICHHUIO 3apsi/ia B 3JIEKTPOCTaTHUecKoM Toste. [oTeHIranbHas
SHEprus, motTeHiuai nojs. [ToreHuuman ToueyHoro 3apsaaa. CBsizb MEXKIY
BEKTOPOM HANPSHKEHHOCTH M MOTEHIMAIOM. BUXPh BEKTOPHOTO MOJIS.
Teopema Ctokca. HanpsiykeHHOCTD U MTOTEHIMAN MOJIS TUTIONS. DHEpTrus
JTATIONSE BO BHEIIHeM Tiosie. Chila 1 MOMEHT CHIT, IEHCTBYIONIMX HA TUITOJb BO
BHeIHEM 1oe. /Jlex/
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1.2 Pemenne 3a1a4 Ha BEIUMCIIEHNS HAIPSHYKEHHOCTH M MTOTEHIIMANA TOJIA, 3 JI1.1 J11.2J12.1 J12.2
CO3JIAaHHOTO 3apsbKEeHHBIMU Tenamu. /TIp/ JI2.3J13.1 JI3.2 JI3.3
013233 34 35 26

37

13 Teopema Upumoy. Jluseprennus sekropa. Teopema I'aycca 3 JI1.1J11.2J12.1 J12.2
muddepennnansHoi popme. [upkynsuus Bekropa. Potop Bekropa. Teopema JI2.3J13.1 JI3.2 JI3.3
Ocrporpaackoro-I'aycca u Croka. Y cioBUe NOTEHIMAIBHOCTU BEKTOPHOTO 013233 34 35 26
nonst. /Cp/ 37
Pazgen 2. DnexkTpuueckoe nmoJie B BelecTse

2.1 SIBeHUE ANIEKTPOCTATHUECKON HHAYKIUH. DJICKTPOEMKOCTh YEANHECHHOTO 3 JIL.1J11.2J12.1 J12.2
npoBoHUKa. KoHIeHCcaTopbl. DHEprus 3apsuKeHHOIO KOHJEHCATopa. J12.3J13.1 JI3.2 JI3.3
OO0beMHas TNIOTHOCTh dHepTruu. Busl nuanekTpukos. [ossipusarms 2132235243556
JIUIIeKTpUKOB. CBOOOIHBIE U CBSI3aHHbIE 3apsbl. BekTop anexTpuueckoi 97
uHAyKud. Teopema ["aycca mpy Hanu4uy AUAIIEKTPUKOB. Brrancnenne momis
B IUAJIEKTPUKaX. DHEPrusl SJIEKTPUUECKOTO M0JIsl B AUAJIEKTpUKax. /JIex/

2.2 Pemenue 3ana4 Ha BbIYKMCIEHNE HAPSHYKEHHOCTH U IOTEHLIMAIIA TIPY HATUYUU 3 JI1.1J11.2J12.1 J12.2
MIPOBOJHHUKOB B DJIEKTPOCTATHIECKOM TIoJIe. Permenne 3aqaq Ha BIYUCIICHUE JI2.3J13.1 JI3.2 JI3.3
HAIpPSDKEHHOCTH M MOTEHIMAJA IPU HAJTMYUH JUIJIEKTPUKOB B 30132 33 2435 26
aneKTpocTatndeckoM moe. /TIp/ 37

2.3 Mogenu TU3NeKTPUKOB. DIEKTPOHHAs TEOPUsI HONISPU3ALUU HEMOJSIPHBIX U 3 JI1.1J11.2J12.1 J12.2
MOJISIPHBIX JTUDJIEKTPUKOB. 3aBHCUMOCTD TUAIIEKTPUIECKOI JI2.3J13.1 JI3.2 JI3.3
BOCHPUHMMYHUBOCTHU OT BHELTHUX YCJIOBUIL 1JIs OJIAPHBIX U HEOJIPHBIX 30132 33 2435 26
TU3IeKTpUKOB. /Cp/ 37
Pa3pen 3. ITocTOSIHHBII 3JIeKTPUYECKHIA TOK

3.1 VYpaBuenue HenpepbiBHOCTH. 3akoH Oma u J[xoynsa-JIenna. 3 JIL.1J11.2J12.1 J12.2
DnexTpoABIKYyILas cuia. Pacuer nieneil moctossHHOTrO ToKa. Teopust JI2.3J13.1 JI3.2 JI3.3
MPOBOJMMOCTH METAJUIOB. DJICKTPUUECKHUI TOK B Bakyyme. /JIek/ 213293 54 35 56

97

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

JNIEKTPUYECKHX Liene, npuMeHenue npasui Kupxroda. /TIp/ JI2.3J13.1 JI3.2 JI3.3
D132 33 54 35 D6

97
3.3 DNeKTpOHHAs TEOpHs: MPOBOAUMOCTH MeTaiuioB /Cp/ 3 JIL.1J11.2J12.1 J12.2
J12.3J13.1 JI3.2 JI3.3
013233 34 35 26

37

Paznen 4. MarHuTHoe noJie B BaKyyme

41 BsaumopeiictBue TokoB. [ToaeBas TpakTOBKa B3aUMOEHCTBHSA TOKOB. 3aKOH 3 JI1.1J11.2J12.1 J12.2
Awmnepa. Cuna Jlopenua. 3akon buo-Casapa. Beruncnenue Bekropa JI2.3J13.1 JI3.2 JI3.3
MarHuTHOH MHAYKIMU TOKOB IIPOU3BOJIEHOM KOH(MUTyparuu. MarauTHoe 0132 33 54 55 26
T0JIE IBMKYIIENCS 3apsbkeHHON yacThlel. Teopema [Maycca uist BekTopa 37
MarHuTHOW MHAYKIMU. TeopeMa 0 HUPKYJIALUN BEKTOPA MarHUTHOU
UHAYKHH. [IpuMeHeHne TeopeMbl 0 UPKYISIIHA TS BRIYUCICHUS BEKTOpa
MarHUTHOW MHAYKIMU. Y PpaBHEHHMS, ONMCHIBAIOIINE MAarHUTHOE I0JIE B
BakyyMe. PaboTa o nmepeMenieHuio NpOBOJHIKA H KOHTYpa C TOKOM B
MarHuTHOM none. /JIex/
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4.2 Pemenue 3ana4 Ha 3akoHbl bro-CaBapa, AMIiepa U HaX0X/IeHUEe BEKTOPa 3 6 JI1.1J11.2J12.1 J12.2
MarHUTHOW WHIIYKIIMH JUUTSl Pa3JIMYHBIX KOHQHUrypanuii Tokos /ITp/ JI2.3J13.1 JI3.2 JI3.3
013233 34 35 26
37
4.3 JIBKeHHe 3apsDKEHHBIX YacTUI] B MArHUTHOM 1ojie. Dddekt Xowia. 3 2,7 |[JI1.1J11.2]12.1 J12.2
OTiMuue 1mosst BEKTOpa MarHUTHOM WHIYKIMH OT TI0JIST BEKTOPa JI2.3J13.1 JI3.2 JI3.3
HAIpPSHKEHHOCTH 3JIEKTPOCTATHYECKOTO T0JIs. XapaKTep CHIIOBBIX JIMHUN 3THUX D152 33 B4 D5 D6
noneil. MarHuTHBIN MOMEHT Toka. MHIyKnus, co3gaBaeMasi 9TUM TokoM. /Cp/ 37
Pa3nen 5. DjekTpoMarHuTHasi MHAYKIUSI
5.1 SIBnenue anexkTpoMarHuTHON MHAYKIUH. [IpaBuio Jlenia. CaMOUHAYKITHS. 3 4 JIL.1J11.2J12.1 J12.2
WHAyKTUBHOE sIBI€HUE B3aUMHON HHIYKIUH. TpaHchopMaTopbl. DHEprus J12.3J13.1 JI3.2 JI3.3
MarHuTHOTO 1oJs. OO0beMHas TNIOTHOCTH 3Hepruu. CHJIBI, JEHCTBYOIIIE Ha 2132235243556
IIPOBOJHUKYU C TOKOM B MarHUTHOM 1oie. /JIex/ 97
5.2 Pemenue 3anau Ha Berurciaenne DJ]C 3eKTpOMAarHUTHON HHAYKIMH, TIPH 3 6 JIL.1J11.2J12.1 J12.2
Pa3IMYHBIX U3MEHEHUAX MarHUTHOTO oToKa /I1p/ J12.3J13.1 JI3.2 JI3.3
D132 33 34 35 26
97
5.3 Buxpesoii xapaktep MmoJsi, CO3aBaeMOro MpHU 3JICKTPOMATHUTHOM WHIYKIIHH. 3 2 JIL.1J11.2J12.1 J12.2
Toku @yxko. Mcnonb3oBanue u 6opsba ¢ HUMU. TpanchopMaTop, yCKOpHUTEIIh J12.3J13.1 JI3.2 JI3.3
3apsDKEHHBIX yacTull - 6etatpon. /Cp/ 2152 33 34 D5 D6
97
Pazgen 6. MarauTHoe moJie B BelecTBe
6.1 Mogens Bemectsa. [Iua u Ilapa-maraeruku. MonekymspHsle TOkH. Bextop 3 4 JI1.1J11.2J12.1 J12.2
HANPSOKEHHOCTH MarHUTHOTO TIOJISL M €T0 CBSI3b C BEKTOPOM MarHUTHON JI2.3J13.1 JI3.2 JI3.3
UHAYKIMY. TeopeMa o HUPKYJISIUY BEKTOPa HAIPSDKCHHOCTH. DHEeprus 30132 33 2435 26
MAarHATHOTO TIOJIS B BEIECTBE. Y PaBHEHUS, OMCHIBAIOIINE TI0JIE B BEIIECTBE. 37
/JTex/
6.2 Pemienue 3anay Ha HaXOXk/I€HHE BEKTOPAa MAarHUTHOM MHIYKIIMU U BEKTOpa 3 4 JI1.1J11.2J12.1 J12.2
HANpPSHKEHHOCTH TIPH HAJTMYHK MardeTukoB /I1p/ JI2.3J13.1 JI3.2 JI3.3
013233 34 35 26
37
6.3 DNeKTpOHHAs TEOpHs Ana- U TTapamarHetusma. OeppomMarHeTusM. 3 2 JIL.1JI1.2J12.1 J12.2
Caepx1poBoauMocTs. /Cp/ J12.3J13.1 JI3.2 JI3.3
D132 33 54 35 D6
37
Pa3nea 7. Tok cMemenusi. YpapHenne Makcgesia
7.1 Tok cmemenns. YpaBHeHne MakcBeiia B HHTETPaIbHON 1 3 4 JIT.1 JI1.2J12.1 JI2.2
muddepennmanbroit popme. Penenne ypaBHeHnii MakcBesia B BaKyyMe. JI2.3J13.1 JI3.2 JI3.3
DnekTpoMarHuTHas BosHA. /JIex/ 2152 33 34 D5 D6
37
7.2  |YpaBuenue Maxkcsema /Cp/ 3 2 JI1.1J11.2J12.1 J12.2
J12.3J13.1 JI3.2 JI3.3
D132 33 34 35 26
97
Pazgen 8. DiexTpoMarHuTHbIE KoJIeOaHUS
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8.1 KBazucranuonapusie Toku. KonebaTenbHblii KOHTYp. 3aTyXarolue 3 2 JI1.1J11.2J12.1 J12.2
KoJIeOaHusl, BRIHYKICHHBIC KoJicOaHus. SIBieHne pe3oHanca. /Jlex/ JI2.3J13.1 JI3.2 JI3.3
013233 34 35 26

37
8.2 Pemenne 3aga4 Ha onpeeneHUe 3aBUICUMOCTH TOKa U HAaNPsLKEHUH Ha 3 2 JI1.1J11.2J12.1 J12.2
y4acTKaX KOHTYpa, KaK MPU CBOOOIHBIX TaK M MPU BBIHYXKICHHBIX JI2.3J13.1 JI3.2 JI3.3
Kose0aHusX, pacCCMOTpEHHE sBlIeHUE pe3oHaHca /I1p/ 013233 34 35 26

37
8.3 KBazucranuonapuslie Toku. JuddepeHnunanbaple ypaBHEHUS A pacueTa 3 2 JI1.1J11.2J12.1 J12.2
Lernei KBa3ucTaoHapHeIX TOKoB. Mmenanc nenu. JeicTByromnie JI2.3J13.1 JI3.2 JI3.3
3HAUEHUS TOKOB U HanpsbkeHuil. MolHocTs nepeMeHHoro Toka. /Cp/ 013233 34 35 26

37

Paznen 9. Unas koHTaKkTHasi padoTa

9.1 WupuBuayansHble KOHCYJIBTAIIMU, TEKYIIHH KOHTpOJb /MIKP/ 3 3,3 |JI1.1J11.2J12.1 J12.2
JI12.3J13.1 JI3.2 J13.3
31 52 23 B4 25 26

27

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Ilepeyens BUIOB OLIEHOYHBIX CPEACTB

Ortuer 1o MPaKTUYCCKUM 3aJaHUAM.
KOHTpOJII)HI)IG BOIIPOCHI.

6.2. TunoBble KOHTPOJIbHbIE 321aHNS ¥ HHbIe MAaTepHAJIbI U1 TeKylleil aTrecTaunu

TurnoBsie KOHTPOJIBHBIC 3aJlaHUs U UHBIC MaTCpHaJibl 1JId TCKyHIeﬁ aTTeCTalluu IPEACTaBJICHBI B HpI/IJ'IO)KCHI/II/I 1.

6.3. TunoBblie KOHTPOJIbHbIC BONIPOCHI U 3alaHUA JIsAA l'[pOMe?KyTO‘IHOﬁ aTrrecranmn

Tunosble KOHTPOJIBHBIE BONPOCHI U 3a/laHUs AJIsl IPOMEKYTOUHOM aTTeCTalluy pecTaBieHsl B [Ipunoxkenun 2.

6.4. Kputepuu oneHuBaHus

Ha sk3aMeHe CTyIeHTY NpeliaracTcsi OTBETUTH Ha JBa TEOPETHYECKUX BOIPOCA U PELIHUTH JBE MPaKTHUeCKuX 3anaun. [Ipu oTBeTe
CTYZACHT IOJIy4aeT OLEHKY:

«OTIIMYHO» — 32 Pa3BEPHYTHIN OTBET C MPUMEPaMU U TIOSICHEHUSIMU Ha BCE TEOPETHUECKUE BOIIPOCHI U MOJHOCTBIO PEIICHBI U
pacrucaHsl 1o ACHCTBHUAM BCE 33a4M;

«XOpOLIO» — 3a Pa3BEePHYTHII OTBET C IPUMEPAMH 1 IOSICHEHUSIMH Ha BCE TEOPETUUECKHE BOIIPOCHI U TIOJTHOCTHIO pelieHa U
pacrnucaHa 1o IeHCTBUSAM XOTs Obl 0J1HA 33a]a4a, 100 MOJHOE PEIICHHE IBYX 3a/1a4 U HETIOJHBIN OTBET Ha TEOPETHUECKHE BOTIPOCHI;
«yIOBJIETBOPUTEIBHO) - TaH YSTKHUHN JIOTUYHBIN OTBET Ha TEOPETUUECKHE BOIIPOCHI M JIFOOBIE IOTHIHBIE TOSICHEHUSI 11O 3a/1adaM,
1100 MOJHBIM OTBET HA OJJMH TEOPETHYECKHI BOIIPOC U PEUICHUE OJHOW 3a1aul (dacTuyHoe (He MeHee 5S0% pelieHus 3a1a4u) itk
MOJTHOE B 3aBHCHMOCTH OT CJIOKHOCTH 33a4M), TH00 1moutu noiHoe (He MeHee 80% perieHns A KaXKI0H 3a/1a4n) pemeHne o0enx
3a1a4;

«HEYIIOBJIETBOPUTEIILHOY - 32 BhINOJIHEHHE MeHee 50% 3aganuil, 3a HCKITIOUEHHEM Clydasi MOYTH 1moyiHoro (He meHee 80% perieHust
JUTSL KXKJIOU 3a]ja4M) pemeH s 00enx 3a/1ad.

7. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE TUCHUIIJIMHBI (MOLY JIA)

7.1. Pexomenayemasi iuTepaTypa

7.1.1. OcHoBHas1 TUTEpPaTypa

ABTOpBI, COCTaBUTEIH | 3arnaBue |I/I3I[8.T€J'II>CTBO, ronl Pecypc
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ABTODBIL, COCTaBUTEIH 3arnaBue W3narensctBoO, ron| Pecypc
JI1.1 |CuByxun JI. B. OO0muii kype bu3uku: yueOHoe nocobue Ui By30B: B 5 ToMax ToM [Mocksa : OBC
3: 9JeKTPUIECTBO Wznartensckas
(https://znanium.com/catalog/document?id=303207) ¢bupma "Dusnko-
MaTeMaTHyecKas

mureparypa" (OU
3MATIJINT), 2015

JI1.2 |CaBenbes U. B. Kypc ¢usuxu. B 3 tomax. Tom 2. Dnexrpudectso. Konebanus u Cankr- Ilerepbypr | OBC
BOJIHBL. BosHOBast ontuka: yueOHOe mocodue [is By30B : Jlans, 2026

(https://e.lanbook.com/book/507521)

7.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTOpLI, COCTaBUTCIIN 3armaBue I/I3)13.TCJ'H)CTBO, rona Pecypc

JI2.1 |MarseeB A. H. DJIEKTPUYECTBO U MarHeTU3M: ydeOHOe mocodue JiIsi By30B Mockaa : Briciiast
mkoia, 1983

J12.2 |Kanamuukos C. I OnexTpuuecTBO: yueOHoe nocodue Mocksaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=83226) ®dusmariur, 2004
J12.3 |Kum [I. Y., KonoBanor |®usuka. DnextpuuecTBo U MarueTu3m. Kypc nekimii ¢ mpumepamu |Cankr- [letepoypr | DBC
H. IT., JIesut . U., peuieHus 3agaq : Jlans, 2022
Kownosasos I1. H. (https://e.lanbook.com/book/226466)

7.1.3. MeTroanyeckue pa3paboTku

ABTODBI, COCTaBUTENHN 3ariaBue MznarensctBo, ron| Pecypc
JI3.1 |IInpamumBunu II. A., [D1eKTpU4ecTBO U MarHETU3M Cankr- IlerepOypr | OBC
lanaruna E. B., (https://e.lanbook.com/book/209804) : Jlaus, 2022
Kansesa H. A.,
ITonkoBa E. A.
JI3.2 |Akcenona E. H. OO0uias ¢pu3uka. DISKTPUUECTBO U MarHeTu3M (TJIaBbl Kypca) Cankr- [lerepOypr | OBC
(https://e.lanbook.com/book/212690) : Jlaus, 2022
JI3.3 |buprokona O. B., ®du3nka. DIEKTPUIECTBO M MarHETH3M. 3a/1a4H C PEIICHUSIMHI Cankrt- [letepoypr | 3bBC
Epmaxos b. B., (https://e.lanbook.com/book/213077) : Jlans, 2022

Kopenxkas U. B.

7.2. Ilepeyenn pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHMKAIMOHHOM ceTH ""UHTepHeT"

31 [3BC «YuuBepcureTckas 6ubnmmoreka omnaita» http://biblioclub.ru/

32 [3BC uznarensctBa «Jlanby https://e.lanbook.com/

33 [3BC mzmarenscrBa « Uudppa-M»  http://znanium.com/

24 [3BC «tOpaiit» https://biblio-online.ru/

35 |HayuHnas snektpoHHas 6ubnuoteka Poccuiickoit Akagemnu Hayk http://www.elibrary.ru

D6 |Hayunsle n HayyHO-HIOMyJIsApHBIe Jtekuuu http://elementy.ru

37 |Yuebuo-meroamueckuii cailt «IIpemomasarensam u ctyaenTam» http://teachmen.csu.ru

7.3 Ilepeuens nHGPpOPMAIMOHHBIX TEXHOJIOTHI

7.3.1 IIporpammHoe oGecneyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 TIpodeccuonaiibHbIe 6a3b1 JAHHBIX U HHPOPMALIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHbIH KaTanor HayuyHoi Oudnnoreku Yenl'Y [DnexTpoHHsIii pecype] : 6a3a nanubix / Yenso. roc. yH-T. — UensOuHCK,
1992.
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2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHais
American Physical Society : caiit. — URL.: http://journals.aps.org/about — 5I3. anri. — PesxxuM 10CTyIma: TOIBKO U3 CETH
yHHBepcHuTeTa. — TeKCT : QIEKTPOHHBIIL.

3. Web of Science : mympTuancuuiuinHapHas pedepatuBHas 6a3a JaHHBIX / KOMIaHus Thomson Reuters. — Pexxum goctyma: st
3apeructpup. noas3osareneii Uenl'Y. — TekcT : 37€KTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a manubix / Elsevier BV. — URL.: http://www.scopus.com/ — SI3. aurir. — Pexxum mocTyna: st
3aperucTpup. noas3osareneii Uenl'Y. — TekcT : 37€KTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anri. — Pesxum Joctyma: Juist 3apeructpup. noib3osaresneii Yenl'V.
— TeKcT : ANMeKTPOHHEIH.

6. KOHCTIEKTHI JIEKIHI ¢ IEMOHCTPAIMAME ¥ BUPTYaIbHBIMHU JTAOOPaTOPHBIMHU DKCIIEpUMEHTaMu Ha caiite http://teachmen.csu.ru

8. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHME JUCHUIIJIMHBI (MOAY JIS1)

Jliis peanu3aiiy AUCHUILIHHBI UCTIONB3YIOTCS y4eOHBIC ayIUTOPHH ISl TPOBEICHHSI 3aHATHI JIEKIIMOHHOTO THIIA, MPAKTHYECKUX
3aHATHH, TPYNIOBBIX U UHIUBHIyaJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM aTTECTALINH, & TAK)KE TOMEIICHUS
VIS CAMOCTOSITEIBHOM PabOTHI.

Y4eOHble ayTUTOPUN YKOMIUIEKTOBAHbI CHIEIUANIN3UPOBAHHON MEOENBI0 U TEXHUYECKUMH CPEJICTBAMHU 00yUEHHS -
MYJIBTHMEIUHHBIM 000pYA0BaHIEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKH).

Jlns mpoBeaeHNs 3aHATHH JISKIIMOHHOTO THIIA TIPEIaratroTcsi Habopbl IEMOHCTPAIOHHOTO 000pYA0BaHUS M Y4eOHO - HATTISIHBIX
nocoOuii (MyIbTUMEIUIHBIC IPE3CHTALINH).

Hcnonbp3yeTcs 3eKTPOHHBIA YUTANIBHBIHN 321 HayuyHO#H OubnroTeku Yenl'V (ayauropust 206) aiist caMOCTOSTEIBHOM paboThI
CTYZACHTA, OCHAILICHHBIH IEPCOHAILHBIMHI KOMIIBIOTEPaMH, MYJIbTHMEANHHON anmaparypoii. B ayautopun obecriedeH 1ocTyI K
Pa3IMYHON CIIPaBOYHOM JINTEPATYpE, SHIUKIIONEIISIM, OHOIHOTpadhUUECKIM 1 TIOTHOTEKCTOBBIM 0a3aM JaHHBIX,
UH(OPMaIOHHBIM pecypcam «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIAXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MO JIS)

OcBoeHnue cofiepxKaHus yIeOHON TUCIUIIIMHBL « DJEKTPHUUECTBO U MAarHETU3M) OCYIIECTBIIETCS Ha JICKIUAX, IPAKTHUECKUX
3aHATHSX U B MPOLIECCE CAMOCTOSITENILHON YIeOHO! IeSITENbHOCTH CTYACHTOB.

JlekoHHBIE 3aHATHS 00€CIIeUnBAaIOT TEOPETUUECKOE U3YUeHHEe TUCHUIIINHBL. OCHOBHBIMU METOJaMU 00y4eHHUs SIBIISIOTCS
MH()OPMAITOHHO-00BICHUTENBHBIH U MpoOIeMHbIH. Ha JeKIusx n3inaraercss OCHOBHOE COJIepKaHHE TEM MPOTPaMMBI, TIPOBOIHUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpUBAIOTCS IIPUMEPBI.

JIeKIMOHHBII MaTepHal SIBISETCS BXKHBIM, HO HE €IMHCTBEHHBIM JUISl YCBOCHUSI yIeOHOM AMCIMIUTHHEL Ero o0s3arensHO
HE0OXO0IUMO JOIOIHUTH MaTepPUalIoM OCHOBHOH U OMOIHUTENBHON JIUTEPATyPHI 110 TEME.

IIpaxkTrdeckue 3aHATUSA CIYXKAT AJSI 3aKPETUICHNUS TEOPETHUECKUX OCHOB, M3JIaraeéMbIX B JICKIUAX. Ha MpakTnyecknx 3aHATHIX
00yJaeMble OBJIaIEBalOT OCHOBHBIMHU METOJIaMU U IpUEMaMU peuleHus 3a1ad. [Io TeMaM IpakTHYecKUX 3aHATHH Takke
MPeTyCMOTPEHBI 3a/1a4H 00JIee BEICOKOTO YPOBHS CIIOKHOCTH. KpoMe TOro, CTyIeHTHI ITOTy9aloT JOTOTHUTEIBHbIE CIIMCKH 3a1a9
JUIS pellIeHNs], pelleHue 3a1a4 U3 9TOT0 CIUCKa MOXKET OBITh YYTEHO IPU BHICTABICHUH UTOTOBOH OLIEHKH MO JUCLUIIIMHE.
BakHBIM MOMEHTOM TIpH M3Y4eHHH JTF000H TUCIUIUINHEI SBJISAETCS OPraHU3aLusl CaMOCTOsATEeIbHON paboTsl. [Ipu ocBoeHHI
Marepuaia He ClelyeT CTPEMHUTHCS K MEXaHUUECKOMY 3alIOMUHAHUIO IPUBEICHHBIX ONIPEAeNeHUH, (GOPMYIUPOBOK U MOIOKEHUH,
eciu TpeboBaHMs K BaM mpsiMo He yka3bIBaroT Ha 3T0. BrionHe 3¢ (heKTHBHOI MOXKET OKa3aThCs MONBITKA MOHATH CYTh SBICHNS,
BBIPa0OTATh CBOE OTHOLICHHE K HEMY, OIUPAsICh HAa MAaTEpHaJl, COAECPIKAIUNCS B pEeKOMEHA0BaHHOM auTeparype. Taoke
PEKOMEHLyeTCsl pABHOMEPHO pacHpeieNaTh Harpy3Ky CaMOCTOSTEIbHOT0 00y4eH!sl B TEUEHUE CEMECTpa.

B ciiyqae npuMeHeHus IpyU 00y4eHNUH TUCIUIUIUHBL SJICKTPOHHOTO O0YUCHUS, AUCTAHIMOHHBIX 00pa30BaTeNIbHbIX TEXHONIOTHH
o01menne 00yJaromuxcs U MPenoAaBaTeNs OCYIIECTBISIETCS B PEKUME PEaTbHOTO BpeMeHH (OHJIaiH -JIeKIHY (BeOUHAPEI), YaThl,
BHUJICO-KOH(EPEHIMH U JIP.) WK OTJIOKEHHOTO BpeMeHH (cucTeMa auctanionHoro ooydenns Moodle, MS Office365, gpopymsr,
3JIEKTPOHHAS T10YTa U Jp.).

IIpu 0Oy4yeHun Ui ¢ OrpaHMYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBSI SJIEKTPOHHOE 00YUeHHUE, AUCTAHIMOHHbBIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH MPeIyCMaTPHBAIOT BO3MOXKHOCTD TIpHeMa-niepeadr HHHOPMaIHU B JOCTYITHBIX U HUX (hopMax.

Peanuzanust AMCUMIUIMHEI C IPUMEHECHUEM SJIEKTPOHHOTO 00YyUYEeHUs, AUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH (nanee — D0,
JOT) ocymectBisiercs Ha OcCHOBaHUH «I100KEHHsI 0 peaar3auuy OCHOBHBIX U JIOTIOJTHUTENBHBIX 00pa30BaTebHBIX IPOTPaMM C
HMPUMEHEHHEM 3JIeKTPOHHOT0 00y4eHHs ¥ AUCTaHIMOHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTHH B (heiepalbHOM roCy1apCTBEHHOM
0r0KETHOM 00pa30BaTEIbHOM YUPEXKICHUH BBICIET0 00pa3oBaHus «HensiOnHCKUI rocy1apCcTBeHHbIN YHUBEPCUTETY,
«ITonoxxeHus o mopsike 3a4era 00yJarOIMMUCS IO OCHOBHBIM NMPOGECCHOHANBHBIM 00pa30BaTeNbHBIM IPOrPaMMaM BBICIIETO
obpazoBanus B PI'BOY BO «YUenl'Y» pe3ynbTaToB OCBOGHHS B OpraHU3alUsAX, OCYIIECTBISIONUNX 00pa30BaTEIbHYIO
JeATeNIbHOCTh, Y4eOHBIX IPEAMETOB, KypCOB, JUCIHUILUINH (MOLyJIeH), IPAKTHK, JOMOJHUTEIbHBIX 00pa30BaTEIbHBIX IPOTPaMM»
MOCPECTBOM JIEKTPOHHOM nHpOpMamoHHO-00pa3osaresbHoi cpeasl PI'BOY BO «Uenl V».
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B uckirounTenpHbIX caydasx (hopc-Maxop U T.IL.) IPU peaau3alu 00pa3oBaTebHON AesTenbHoCTH ¢ npuMeHenueM D0, 10T
MOTYT HMPHMEHATH KOMIIOHEHTHI, HE BXOMAIINE B IEPEUeHb YIEKTPOHHOI HHPOPMAIIMOHHO- 00pa30BaTENIbHOMN CPeJIbl.

10. CHEIMAJIBHBIE YCJIOBHS OCBOEHUSA JUCHUIIITUHBI OBYYAIOIIINMMUCS C HHBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXKXHOCTSAMMU 310POBbsA

OcCBOCHUE JUCIMIUTMHBI HHBAJIHIAMH U JIMIAMU C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3JJ0POBbSI OCYIIECTBILIETCS C UCIIOIb30BAHUEM
CIICHUATbHBIX TEXHHYECKHX CPEICTB M HH()OPMALMOHHBIX TEXHOJOTHH, MPEAOCTABISEMbIX PecypCHBIM y4eOHO-METOANYESCKUM
IEHTPOM IO OOYYCHUIO MHBAIUIOB W JIMI[ C OTPAHUYECHHBIMH BO3MOXHOCTSAMH 310poBbsi Uenl'Y mo 3ampocy o0ydaromerocs
(MOOUIIbHBIE CIICIMANBHbIC TEXHUYECKHE CPEICTBA JUIS JIMI[ C HAPYIICHUSMH 3PEHHS W C HApyNICHHEM CJyXa, acCHUCTHBHBIC
HUH(POPMAIMOHHBIE TEXHOIOTUH).

TIpu HEoOXOAMMOCTH AJs OOYYAIOIIUXCS C HAPYIICHUSIMU 3peHHs Ha pabOoYMx MecTaX sl MPOBEACHHUS MPAaKTHYSCKUX WITH
1ab0paTOPHBIX 3aHATHH YCTAHABIMBACTCS CICHHAIBHOE MPOrpaMMHOe obecreueHne (porpaMMa pedeBOil HABHTAIMH, PEUCBbHIC
CHHTE3aTOPbI, SKPAHHBIC JIYIIBI).

B yueOHble ayquropun 00ecrieunBacTcss OSCIPEesITCTBEHHBIN JOCTYI AT 00YYAOIIUXCs ¢ HHBAIMAHOCTHIO U C OTPAaHUYCHHBIMH
BO3MOXHOCTSIMH 37I0pOBbs1. B KaxK10i aymuTOpHH, rlie 00y9IaroTCs HHBATUIBI U JIUIA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHE 3/I0POBb,
[peIyCMaTPUBACTCsI COOTBETCTBYIOIIEE KOJIMYSCTBO MECT JISL O0YJAIOIIMXCS C YYSTOM HAPYLICHHH X 300POBBSL.

Jnst ocBOCHHS AUCUUIUIMHBI HMHBAJNUAAM W JIHIAM C OTPAHMYCHHBIMH BO3MOXKHOCTSMH 3[0POBbS MPEIOCTABISAETCS NOCTYN K
NEeYaTHBIM MCTOYHHUKAM, HMEIOIIUMCS B HaydHO# 6ubmroreke Yenl'Y, ¢ MOMOIIBIO CHEHAIBHBIX TEXHUYSCKUX CPEICTB; TOCTYII C
MOMOIIIBIO CHEIHUATBHBIX TEXHHUYECKAX M TPOTPAMMHBIX CPEACTB K OJJIEKTPOHHBIM HCTOYHUKAM, MPEACTABICHHBIM B (opme
3JIEKTPOHHOTO JIOKyMeHTa B (poHIe HayuHO# O6ubmroreku Yenl'Y witu 31eKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.
Y4eOHO-MeTOANYECKe MaTepHabl I 00YYAIOIMXCS M3 YHUCIa WHBAIH/OB U JIUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBbS
IPEIOCTABIIAIOTCS B (hOpMax, alanTHPOBAHHBIX K OTPAHMYCHHSM UX 3[0POBbsI H OCOOCHHOCTSIM BOCIIPHUSITHS HH()OPMAIIUH.

JI71s1 'HBAJIMJIOB ¥ JIUII C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI OCBOCHUE TUCHUILIIMHBI MOXKET OBITh YACTHYHO HITH TIOJTHOCTBIO
OCYILECTBIICHO C MCIIOJIb30BaHUEM IMCTAHIMOHHBIX 00OPa30BaTEIBHBIX TEXHOIOTHIA.

Ilpu mpoBeICHUH TPOMEKYTOUHOW ATTECTAIMU IO JAUCIMIUIUHE OOYYAIOIIMMCS C WHBAJIUAHOCTHIO M C OTPaHUMYCHHBIMU
BO3MOXKHOCTSIMH 3[0POBbsI OOCCIIEYMBACTCSI [0 HMX 3asBJICHHIO MPEIOCTABICHHE B JOCTYIHOW (OpME B 3aBHCHMOCTH OT HX
UHIUBUAYAJIBbHBIX OCOOCHHOCTEH MHCTPYKIMU O IIOPSAAKE IMPOBEACHUS MNPOMEXKYTOUHOH aTTECTallUH, OLEHOYHBIX CPEACTB H
BO3MO)KHOCTH OTBETOB Ha 3ajaHus (MMChbMEHHO Ha Oymare, HAOOp OTBETOB HA KOMIIBIOTEpE, NHCbMEHHO mpudpToM Bpaiims, c
HCIOJIB30BAHHEM YCITYT aCCHCTEHTa, YCTHO).

Ipu mpoBeeHUH TPOILIEAYPhI OLICHUBAHHS PE3YIIbTATOB 00YUCHHUSI HHBATU/IOB M JIUII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 30POBbBS
MpeyCcMaTpUBaETCs UCTIONIb30BaHKE npenoctaBieHHbIX Yenl'yY mmi coOCTBEHHBIX TEXHHUECKUX CPE/ICTB, HEOOXOIUMBIX MM B CBSI3U
C MX MHAWBHAYaIbHBIMU 0COOEHHOCTAMH. [Ipu HEOOXOAMMOCTH HHBAIIMAM H JIMLAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3{0POBbS
MpeaOCTaBIACTCSA AOMOJHUTEIBHOC BPpEMSA IS IIOATOTOBKU OTBETA HA 3a/laHUs, IPOLCAYypa OLUCHUBAHNSA PE3YJIbTAaTOB 06yqel-11/m 10
JMCLHUIUIAHE MOXET IPOBOAUTHCS B HECKOJIBKO TAIOB.

© ®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  CpPaBHHUMBI  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®




03.03.02 ®u3uka, HanpaBJeHHOCTH (MPo¢uIb) «Pu3uka», PII/] mo iucuuminae «JIeKTPUIECTBO H
MarHeTusm», 2026 rog nadopa, ounasi gopma o6yueHust

Pabouasi nporpaMMa JTHCHUILIMHBI (MOIYJis1) 0100peHAa U peKOMEH/10BaHA:

[IpopexTop o yuebHoit paboTe yTBepxaeHo 27.02.26 A.A. CanamaToB
Y4eHBIM COBETOM (PU3UYECKOTO (PaKymbTeTa

[Iporokon 3acemanus Ne 04 ot 05.02.2026

[Ipencenarens YueHoro cosera

¢usnueckoro QakympTera COTJIACOBaHO M.A. 3arpebun
3acenanuem kadenpsl odeil u Teoperudeckoii puznKu

[potokon 3aceqanust Ne 06 ot 05.02.2026

3asenyromuii kadeapoit COIJIaCOBaHO A.E. Maiiep
ABTOpHI (COCTABHTEIH) A.E. Maiiep
A.A. D6enn

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal ¥V» ot «13»
anpens 2021 r. Ne 274-1



