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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU E H
Bnaneney KypbaToBga E.IN. T

Pa3paboTunk Maermiomaron __R51c6ebe0-KurbatovaYP-alsccdt Kyp6arosa
COI'JTACOBAHO:

. MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w f CseneHva o snagensuye L3N M3K E.A.
00pa3oBaTCJIbHOU i) Branenel Ky3Hell0Ba E.A.
pOorpaMMel * MOl ¢ Naermbmraop  Re7bflad9-KuznetsovaYA-c9331bd Ky3nenona

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K

3aBeHyIOH-IHH o o “Smanad” Bnageneyu Kucenes M.I'.
BBINyCKAIOIeH Kaheapoun * MOl ¢ NaerTbnratop R572cad13-KiselevMG-137ee096 M.I'. Kucesnen




OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I1K-3 Cnioco0eH HcIob30BaTh METObl MATEMaTUYECKOTI0 aHATIM3a U KOMIIbIOTEPHOIO
MOJIEIIMPOBAHUS [T U3YUEHUS IPUHLIUIIOB (PYHKIIMOHUPOBAHUS U UCCIIEIOBAHUS XapaKTEPUCTUK
U 0COOCHHOCTEN pabOThI JIEKTPUYECKUX MALIMH U allapaToB
NJI-1 leMoHCTpUpPYET 3HAHUE 3aKOHOB JIEKTPOMArHUTHOTO MOJIsl, IPOBOAUT UCCIIEI0BAHUE
JIEKTPOTEXHUYECKUX OOBEKTOB
N/I-5 IlpuMeHsieT METOAbI aHAIIM3a U pacyeTa dJIEKTPOMAarHUTHOTO MOJIS ISl TEOPETUYECKOTO
UCCIICIOBaHMS AJIEKTPOMArHUTHBIX MIPOLIECCOB B AEKTPOTEXHUUECKUX 00BEKTaxX

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€eMOCTH:

Popma peanusanuu: ITncemenHas pabora
1. AHanu3 nporecca UMITYJIBCHOTO HAMarHMYMBAHUS TIOCTOSTHHOT'O MarHUTA B KaTyIIKaX
['enbmromnbia (KortponbHas padoTa)
2. 'ereparop ¢ MOCTOSIHHBIMU MarHuTamu Ha porope (KonTponbsHas padboTa)
3. Pacuer cranmonapHoro marautHoro noss (Konrponbnas pabora)
4. CunoBble B3auMoieHcTBHsI B MarHuTHOM nosie (KoHTponbHas paboTa)
5. DnexTpuueckue napaMeTpsl JIeKTpoMarauTa nepemeHHoro toka (KonrposiabsHas pabora)
6. DnexkrpoMarauTHsle BennunHsl (TecTupoBanue)

®dopma peanusaiuu: Y cTHas popma
1. 3ammra naboparopHoit paboTsl Nel "OmnpeneneHre MarHUTHBIX MOMEHTOB
HaMarHWYeHHBIX JeTajiel ¢ momoInbio karymiek ['ensmronbia” (JlabopatopHas padora)
2. 3amura aboparopHoi paboTel Ne2 "DnexTpomaruuTHelil noasec" (JlabopatopHas pabora)
3. 3ammra naboparopHoi padbotel Ne3 "OmnpeneneHue napaMmeTpoB MarHUTHOTO TIOJISI U
TATOBBIX XapaKTEPUCTUK 3JIEKTPOMArHUTa MOCTOSIHHOTO TOKa OpOHEBOro THma"
(JTaboparopnas paboTa)
4. 3amura nabopatopHoii padboTsl Ned "MccnenoBanue 31eKTpOMarHuTa MEPeMEeHHOT0 Toka"
(JTaboparopnas paboTa)

BPC nucoHIInHbI

5 cemecTtp

Beca KOHTpOIBHBIX MeponpusITHii, %o

Nunekc KM- | KM- | KM- | KM- | KM-

Pa3ngen nucnuIninHbl KM: 1 2 3 4 5

Cpox KM: 4 8 12 16 16

BBenenne. DneKTpoMarHuTHbIE BeTUYUHbI. OCHOBHBIE
3aKOHBI U MOHATHUS AJIEKTPOMATrHUTHOTO TTOJISI

Beenenue. DnexkrpoMarHuTHbIC BeTUIUHBL. OCHOBHBIE
3aKOHBI U MOHATHUS SJIEKTPOMArHUTHOTO OIS




MeToapl pacueToB CTallMOHAPHOTO MATHUTHOTO ITOJIS Ha
OCHOBE MHTETPAJIbHBIX U I (HepeHIInaTbHBIX YpaBHEHHH B
YaCTHBIX IPOU3BOAHBIX. UHCIIEHHBIE METO/IbI PEIICHHUS
YpaBHEHUM.

MeTtoapl pacueToB CTallMOHAPHOTO MATHUTHOIO IT0JIS Ha
OCHOBE MHTETPAJbHBIX U I (HepeHIInabHBIX YPaBHEHHH B
YaCTHBIX IPOU3BOAHBIX. UHCIIEHHBIE METOIbI PEIICHHUS
YpaBHEHUM.

:‘)J'IeKTpI/ILIeCKI/Ie W MarHUTHBIE CBOMCTBA MaT€puaioB.
MOI[GJII/IpOBaHI/Ie HEJIUHEHHBIX U THCTCPC3UCHBIX CBOICTB
MaTCPHAJIOB.

DIEKTPUYECKHE U MaTHUTHBIE CBOMCTBA MATEPHAJIOB.
MopenupoBaHue HETMHEHHBIX U TUCTEPE3UCHBIX CBOMCTB + +
MaTepHUaJIOB.

Pacuer nmapaMEeTpoOB MAarHuTHbIX CUCTEM HAa OCHOBC aHalin3a
MAar"HuTHOTO I1OJIA.

Pacuer nmapaMEeTpoOB MAariHuTHbIX CUCTEM HAa OCHOBC aHalin3a
MAar"HuTHOTO ITIOJIA.

Bec KM: | 15 20 20 20 25

6 cemecTp
Beca KOHTpOJIBHBIX MeponpUsITHiL, Y0
HNunexc KM- | KM- | KM- | KM- | KM-
Paznen nucuuninnHb KM- 5 - 3 9 10

Cpok KM: 4 6 12 14 14

Wuterpanbubie u nuddepeHnnanbabie ypaBHEHUS
KBa3HCTAMOHAPHOT'O JIEKTPOMArHUTHOTO TTOJISL.
JIBI>KeHNe B MAarHUTHOM T10JI€

Wuterpanbhblie u auddepeHnnanbHble ypaBHEHUS
KBa3UCTAIIMIOHAPHOT'O AJIEKTPOMATHUTHOTO MOJIS. +
JIBI>KeHNE B MAarHUTHOM I10J1€

3J'I€KTpOMaFHI/ITHBI€ IMPONLECChI B 3JICKTPOMAaroHmuTax
MMOCTOSAHHOI'O U ICPEMECHHOI'O TOKA

3J'I€KTpOMaFHI/ITHBI€ IMPONLECChI B 3JICKTPOMAarHuTax
IMMOCTOAHHOI'O U ICPEMCHHOI'O TOKA

QHGKTpOMaFHI/ITHOG IMOJIC B DJICKTPHUYCCKUX MalllMHAX

DNEeKTPOMarHUTHOE MOJI€ B 3JIEKTPUUECKUX MallliHaX. +

DIEKTPOMarHUTHOE SKPAHUPOBAHKE. DIEKTPOMArHUTHBII
KOHTPOJIb

DIEKTPOMarHUTHOE 3KPAaHUPOBAHKE. DIEKTPOMArHUTHBII
KOHTPOJIb

Bec KM: | 20 20 20 20 20

$06m1as yacts/JIy1s1 MPOMEKYTOIHOM aTTecTarund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-3 U-1nk-3  [emoHcTpupyer | 3HaTh: OnexTpoMaruuTHble BennunHbl (TectupoBanue)
3HaHUE 3aKOHOB | IIPUHLIUI JAEHCTBUSA 3amuTa naboparopaoit pabotsl Nel "OnpeeneHre MarHUTHBIX MOMEHTOB
AJIEKTPOMAarHUTHOTO  IOJISA, | MArHUTHOM JIEBUTALIUU HaMarHMYEHHBIX JIeTajlel ¢ NOMOIIbI0 KaTyiek ['enpMrombia”
MIPOBOJIUT WCCJIC0OBAHUE | IPUHITUIT ACHCTBUS U (JTaboparopnas paboTa)
ANEKTPOTEXHUYECKUX KOHCTPYKLIMA MarHUTHBIX 3amura taboparopHoil paboTer Ne2 "IIeKTpoMarHUTHBINA o BeC"
00BEKTOB CHUCTEM MOCTOSTHHOTO TOKa (JTaboparopnas paboTa)
OCHOBHBIC TTOHATHUSA U 3amuTa JrabopaTopHoii padboTsl Ne3 "OrmpenencHue mapameTpoB
TE€PMUHBI MarHMTHOTO TOJISl ¥ TSTOBBIX XapaKTEPUCTUK IEKTPOMArHuTa
AJEKTPOMAarHuTHOTO I0JIS IIOCTOSIHHOTO Toka OpoHeBoro tumna" (JlabopaTtopHas pabora)
METObI KOHTPOJIA 3amura 1aboparopHoit paboTsl Ne4 "HMccnenoBanue syieKTpoMarHuTa
MarHUTHBIX MaT€pPUAJIOB U nepemenHoro Toka" (Jlaboparopnas pabota)
9JIEMEHTOB MarHUTHBIX
CUCTEM
MPUHLUI IeHCTBUS U
KOHCTPYKLIMH MarHUTHBIX
CHCTEM IIEPEMEHHOI0 TOKa
IK-3 N J1-5m1k-3 [Ipumensier | YMmeTs: Pacuer cranmonaproro marautHoro nosst (KoratponsHast pabota)
METOJbl aHAJIM3a U pacyeTa | pacCUUTHIBATH NTapaMeTphI CunoBsle B3auMoieiicTBusa B MarHUTHOM 1niosie (KonTposibHas paboTta)
JJIEKTPOMArHUTHOTO  IOJIA | MArHUTHBIX CUCTEM 3amuTa naboparopaoit pabotsl Nel "OnpeneneHne MarHUTHBIX MOMEHTOB
JUIS TEOPETUYECKOTO | IEKTPOMArHUTOB C HaMarHMYEHHBIX JIeTalel ¢ IOMOIIbIO KaTymek ['enpmromnsna”
MCCJIEIOBAHMUS HCIOJIb30BaHUEM (JIabopatopnas paborta)
AJIEKTPOMATrHUTHBIX YHUCJICHHBIX METOJIOB 3ammura 1aboparopHoi paboThl Ne2 "JineKTpoMarHUTHBINA oaBec”
MIPOIIECCOB B | pacCUMTHIBATh TapaMETPhI (JTaboparopnas paboTa)
IIEKTPOTEXHUYECKUX MarHMTHBIX CUCTEM AHanus nporecca UMITyJIbCHOTO HAMarHUYMBAaHMsI IOCTOSSHHOTO MarHuTa B
00BeKTax AJIEKTPUYECKUX MAIIIMH C karymkax ['ensmronbiia (KoarponsHas padoTa)




HMCIOJb30BaHUEM
YHCJICHHBIX METO/IOB
MPOBOJUTH
SKCIIEPUMEHTAIbHbIC
HCCICIOBAHMSA U
paccuuThHIBaTh apaMeTphbl
3JIEKTPOMATrHUTOB
IIOCTOSIHHOTO TOKa C
HMCIOJb30BaHUEM
YHCJIECHHBIX METO/I0B
MPOBOJUTH
SKCIIEPUMEHTaIbHbIC
HCCIEIOBAHNA U
paccuuThHIBaTh apaMeTphbl
3JIEKTPOMATrHUTOB
MEPEMEHHOI0 TOKa C
HMCIOJb30BaHUEM
YHMCIJIEHHBIX METOJIOB
MPUMEHSATh YACICHHBIE
METOJIbI ¥ ITPOTPAMMHBIE
CpPEeACTBA JIJIsl PaCYETOB
CTallMOHAPHOT'O
3JIEKTPOMArHUTHOTO OIS
MIPUMEHSATH YACIICHHBIE
METO/IbI U TPOTPAMMHBIE
CpPEACTBA IS PaCYETOB
KBa3UCTAIIMOHAPHOTO
3JIEKTPOMArHUTHOTO OIS
BBITOJIHATH KOHTPOJIb
MAarHUTHBIX MaTEPUAIIOB C
MOMOIIBIO KaTyIIEeK
I'emabronrna
AQHAIIM3UPOBATH CUJIOBBIC

DNeKTpUUECKHEe TapaMeTPhl AIEKTPOMArHUTA IIEPEMEHHOTO TOKa
(KonTponbsHas pabora)

I'enepaTop ¢ mocTossHHBIME MarHuTamu Ha potope (KonTponsHas pabora)
3amura mabopaTopHoi padoTer Ne3 "Ornpesenenue mapaMmeTpoB
MarHMTHOTO TIOJISl M TATOBBIX XapPaKTEPUCTUK AIEKTPOMArHUTa
MOCTOSTHHOTO TOKa 6poHeBoro Tuna" (JlabopaTopHas pabora)

3amuTa 1abopaTopHoii paboTel Ne4 "HccnenoBanue 31eKTpOMarHiuTa
nepemenHoro Toka" (Jlaboparopnas padota)




B3aUMOJICHICTBHUS B
MAaTrHUTHBIX CUCTEMAaX




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

S cemecTp

KM-1. DjiekTpoMarHuTHbIe BeJTHYHUHBI

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHUs1 KOHTPOJBLHOr0O MeponpusiTusi: Tect cocTOMT W3 15 NyHKTOB Ha
conocrtaBiieHne TepMuH=ornpezaenenue. Ha rect orBoautcst 20 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

Howmep Bonpoca | Tepmun Howmep otBeta (onpenenenus)

1 Hanpsxk€HHOCTB 311EKTPUYECKOr0 OISt

2 MarauTtHas MHIYKIUs

3 Cuna Kynona

Howmep Onpenenenue

ONpeJEICHUS

1 QE

2 Omnpenensier cuily, JSMCTBYIOLIYIO Ha JI00YI0 3apsDKEHHYIO YacTUILY B IIOKOE B
NEKTPUIECKOM T0JIE

3 OmnpenensieT cuily, JEHCTBYIONIYIO Ha JTIO0YIO ABIKYIIYIOCS B MATHUTHOM TI0JIE
3apsKCHHYIO YaCTHUILY CO CKOPOCThIO V[M/c] u 3apsaom QK]

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: OCHOBHBIE TMOHATUS U 1.0npenenenue TepmMuHa “OieKTpudeckuil 3apsin”
TEPMUHBI 3JIEKTPOMATHUTHOTO 2.0npenenenue TepMuHa “OJIEKTpUUYECKas MOCTOSTHHASA
noJist 3.0mnpenenenue TepMuHa “MarHuTHas MOCTOSHHAsS

4.0npenenenue TepMuHa “IJIEKTPOMArHUTHOE 1oJie”
5.0npenenenne repmuna “Hanpsx€HHOCTH
3IEKTPUUYECKOTO MOJIS”

6.0Onpenenenue Tepmuna “TLIOTHOCTBIO TOKA
MPOBOIUMOCTH”

7.0npeneneHue TepMuHa “IIEKTPUICCKUAN TUTIOND”
8.0Ompenenennie TepMuHa " IIEKTpUUYECKas MOISIpU3aALU
«

9.0mnpenenenue TepMuHa “OIeKTpUUECKast UHIYKIUS
10.0Omnpenencaue TepmuHa “IIIOTHOCTH IJCKTPHUECKOTO
TOKa CMeIIeHUs’

11.0npenenenue TepMuHa “MaruuTHast UHIYKIUS
12.0npenenenne tepmuna “Cuna Kynona”
13.0npenenenue tepmuna “Cuita Jlopenua”
14.0Onpenenenne tepMuHa “HamarHn4eHHOCTD
15.0npenenennie TepmuHa “HanpskeHHOCTH
MarHuTHOTO 1OJsA”




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Onucanue xapakmepucmuku ebtnoanenus 3uanus; OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE [Tl PEIICHUS 3a/1a4

Ouenxa: 3
Onucanue xapaxmepucmuxu evinonenus shanus: OneHka "yI0BIECTBOPUTEIBHO" BEICTABIISCTCS
€CIIM 33JJaHUEC MPESUMYIICCTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. PacyeT cTAMOHAPHOT0 MATHUTHOIO MOJISI

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIbLHOrO MeponpusaTus: KonrponsHas pabora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: KoutponpHas padoTa Ha KOMIbIOTEpax
¢ ucnosbzoBanueM EasyMag3D

Kpartkoe cogep:xanue 3aganus:
ITocTpouTk MOJENB U1 pacyeTa MarHUTHOU CUCTEMBI.
- Paccunrarh 1 IOCTPOUTH 3aBUCHUMOCTh TOTOKOCUEIUICHHS B KaTYIIIKE OT OCEBOIO
NepeMEeNIeHUs] BHYTPEHHEN 4acTh MarHUTHOM CUCTEMBI B 33JJaHHBIX IIpeesax.
- [TocTpouTth KapTUHY pacnpeeIeHns] HAMATrHUYEHHOCTH B JIETAIX MAarHUTHOW CUCTEMBI ITPH
CHUMMETPUYHOM U JBYX KPaWHUX IOJIOKEHHUSIX

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMeTh: TNpPUMEHATH YHMCIEHHBIE
METOJIbl U MPOTPaMMHBIE CPEJCTBA
JUIsL  PAacyeTOB  CTAllMOHAPHOIO
AIIEKTPOMAarHUTHOTO TOJIS
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1.

Figure 1 TeomeTpua MarHUTHO cUCTEMbI

Paccuurats u IMOCTPOUTH 3aBUCUMOCTD
IIOTOKOCHCIIJICHUS B HCHO,HBHX(HOﬁ (BHCMHCﬁ) KaTYyHIKC
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OT OCEBOTO MEPEMENICHUS BHYTPEHHENW YaCTU MarHUTHOM
CUCTEMBI B Mipeaenax X=+16 mm.

[TocTpoutsb KapTUHY pacnpesiesieHrs HaMarHUYeHHOCTH
B JIETAJISIX MAaTHUTHOM CUCTEMBI IPU CUMMETPUYHOM U
JBYX KpailHUX MOJIOKEHUSX.

HUcxonubie 1aHHbIC:

1. IlnoTHOCTH TOKA B Karymkax J=2 A/MMm2
2. MarauTonpoBo/ibl, CEpACYHUKHU U TOJIOCA
u3roronieHsl Marepuaia Crans 10.
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2.

Figure 2 FeomeTpuUa MarHUTHOM cuCTEMbI

Paccunrath 1 MOCTPOUTH 3aBUCUMOCTh
ITOTOKOCIICIUIEHHS B KAaTyIIKE OT OCEBOI0O MEpEMELCHUS
BHYTPEHHEHN 4aCTH MATHUTHOM CUCTEMBI B Mpeeax
X=%18 mMm.

[TocTponuTh KapTHHY pacnpereaeHuss HAMarHHYE€HHOCTH
B JIETaIsIX MATHUTHON CUCTEMBI IPU CUMMETPUYHOM U
JBYX KPAaWHUX ITOJOKEHHUSIX.

Hcxoanble jaHHbIE:

1. HamarandaeHHOCTh MOCTOSHHBIX MarauToB M=1000
KA/M,

2. [InoTHOCTH TOKa B KaTymkax J=2 A/mm2

3. MarauTonpoBOAbl, CEPACYHUKH U MTOTHOCA
n3rorosieHsl MaTepuana Craip 10.

10
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3.

Figure 3 FTeomeTpus MarHUTHOM cUCTEMDI

Paccunrath 1 MOCTPOUTH 3aBUCUMOCTH
MOTOKOCHEIUICHHUS B KaTYIIIKE OT OCEBOT0 MepEMEIICHHUS
BHYTpPEHHEH 4aCTU MarHUTHOM CUCTEMBI B IIpeienax
X=£20 MM.

[TocTpoutsh KapTUHY pacHupesesieHrs HAMarHUYeHHOCTH
B JIETAJISIX MATHUTHON CUCTEMBI IPU CUMMETPUYHOM U
JBYX KpailHUX MOJIOKEHUSX.

HcxoaHbie JaHHBIE:

1. Hamarun4eHHOCTH MMOCTOSIHHBIX MaruuToB M=1000
KA/M,

2. [InoTHOCTH TOKA B KaTywmkax J=2 A/mm2

3. MarauTonpoBO/ibl, CEPACUYHUKHU U TOJIFOCA
n3rotosieHsl MaTepuaia Cranp 10.
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Figure 4 TeomeTpua MarHUTHO cucTEMbI
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PaccunTtath 1 MOCTPOUTH 3aBUCUMOCTH
MOTOKOCIEIUICHHS B KaTYIIKE OT OCEBOT0O MepeMeIeHuUs
BHYTPEHHEHN YaCTH MarHUTHON CHUCTEMBI B Mpeieax
X=£18 mMM.

[TocTpouTh KapTHHY pacupeieeHUs HAMarHHYEHHOCTH
B JIETAJISIX MAaTHUTHOM CUCTEMBI IPYU CUMMETPUYHOM U
JIBYX KpaWHHUX MOJIOKECHHUSX.

Hcxonubie 1aHHbIC:

1. Hamaruu4eHHOCTh IMTOCTOSIHHBIX MarHuToB M=1000
KA/M,

2. [InoTHOCTH TOKA B Karymkax J=4 A/MM2

3. MarauTonpoBO/ibl, CEPACYHUKH U TIOJIFOCA
u3roronieHsl Marepuaia Crans 10.
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Figure 5 leomeTpus MarHUTHOM cUCTEMbI

Paccunrath 1 MOCTPOUTH 3aBUCUMOCTh
ITOTOKOCILICIUIEHHS B KAaTyIIKE OT OCEBOI0O MEpEMELCHUS
BHYTPEHHEHN 4aCTH MATHUTHOM CUCTEMBI B MIpeeax
X=%22 MM.

[TocTponTh KapTHHY pacHpereaeHuss HAMarHH4YE€HHOCTH
B JIETaIsIX MATHUTHON CUCTEMBI IPU CUMMETPUYHOM U
JBYX KPAWHUX ITOJOKEHHUSIX.

Hcxoanblie JaHHBIE:

1. Hamaran4aeHHOCTh IMOCTOSHHBIX MarauToB M=1000
KA/M,

2. [InoTHOCTH TOKa B KaTymkax J=2 A/Mm2

3. MarauTonpoBOAbl, CEPACYHUKH U TTOTHOCA
n3rorosieHsl MaTepuana Craip 10.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. OHeHKa "OTIMYHO" BHICTABIISIETCS €CIIH 3aJaHueC
BBIIIOJIHEHO B MOJIHOM 00bEME HJIH BBIIOJIHEHO NpEUMYyIICCTBCHHO BEPHO
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Oyenxa: 4
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Ouenxa: 3
Onucanue xapaxmepucmuxu evinonenus shanus: OneHka "yI0BIECTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHue TIPEUMYIIECTBEHHO BBIITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO'" BBICTABIISACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-3. Cuj1oBble B3auUMOAeiiCTBHSA B MATHUTHOM I0JI€

®opmbl peasuzanun: [TuceMennas padora

Tun koHTpoIBLHOrO MeponpusaTus: KourponpHas padora

Bec koutposabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: KoutponpHas padoTa Ha KOMIbIOTEpax
¢ ucnosbzoBanueM EasyMag3D

Kparkoe cogepxanue 3ajaHus:
ITocTpouTts MOAENB IS pacyeTa CUJl B MATHUTHOW CUCTEME, COCTOSIIEH U3 DJIEKTPOMArHuTa U
IIOABMYKHOTO 3JIEMEHTA. PaccunTaTh 3aBUCUMOCTB CWIIBI, IEUCTBYIOIIEH HA ITOBUKHBIN
3JIEMEHT, OT pa3Mepa 3a30pa MEKIY MOJBHKHBIM 3JIEMEHTOM U CEPACUHUKOM.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: aHaIM3UPOBATh CHJIOBBIE 1.Paccunrarh 3aBUCUMOCTB CHJIBI, JEMCTBYIOLIEH HA
B3aUMOJICUCTBUS B  MarHUTHBIX ITOABVKHBINM 2JIEMEHT OT pa3Mepa 3a30pa MEKy
cucreMax ITOJIBUKHBIM 2JIEMEHTOM U CEPACUHUKOM. 3a30D

U3MEHSETCS OT 2 10 8 MM.

Figure 6 TeomeTpua MarHUTHO cucTembl

Hcxoanble JaHHDBIE:
Cepoeunux

Ceuenue - 28x28 mm
Hmuaa - 110 mMm
Marepuan - Crans 10

Kamywrxa snexkmpomacnuma
Buytpennee ceuenue - 28x28 Mm
Buemnee ceucnue - 34x34 MM
Hmuaa - 100 mMm

ITnorHocTts TOKa - 10 A/MM™2
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Karymika pacnonokeHna Ha cepieyHUKE CUMMETPUYHO IO
JUTUHE

Tloosusichbiii snemenm
Ceuenue - 26x26 MM
Bricora - 10 MM
Marepuain - Ctans 10

2.PaccunrtaTh 3aBUCUMOCTb CUJIbI, ICUCTBYIOIIEH Ha
MOJABMKHBIN 3JIEMEHT OT pa3Mepa 3a30pa MEKY
MTOJABMKHBIM 3JIEMEHTOM U CEPICUYHUKOM. 3230
H3MEHSIETCS OT 2 JI0 8§ MM.

Figure 7 FeomeTpus MarHUTHOM CUCTEMDI

HcxoaHbie JaHHBIE:
Cepoeunux

Ceuenue - 32x32 MM
Jmuna - 90 Mmm
Marepuan - Crans 10

Kamywixa snekmpomaenuma

Buytpennee ceuenue - 32x32 mm

Brentnee ceuenme - 38x38 MM

JmuHa - 85 MM

ITnorHocts TOKa - 10 A/MM™2

Karymika pacronoxena Ha cep/IeYHUKE CHMMETPUYHO TI0
JUTHHE

Tloosuoicnblil snemenm

Ceuenue - 36x36 MM

Bricora - 8§ MM

Hamarunuennocts 1000 kA/M

3.PaccunTtarh 3aBUCUMOCTb CUJIbI, IEHCTBYIOLIEH Ha
MOJIBM>KHBIN 3JIEMEHT OT pa3Mepa 3a30pa MEXIy
MOABUKHBIM 3JIEMEHTOM U CEPJIEUHUKOM. 3a30p
H3MEHSIETCS OT 2 10 8 MM.
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HcxonHbie JaHHbIE:
Cepoeunux

Ceuenue - 22x22 mm
Hmuna - 140 mm
Martepuain - Crans 10

Kamywixa snexkmpomacnuma

Bnytpennee ceuenue - 22x22 mm

Buemnee ceuenne - 28x28 Mm

Hmuna - 130 mm

[TnoTHOCTH TOKA - 10 A/MM"2

Karymka pacnonosxeHa Ha cepiedHUKE CUMMETPUYHO IO
JUTIHE

Toosuoichbiii snemenm
Buyrtpennuii qfuametp - 22 MM
Buemnwnit nuamerp - 28 mm
Bricora - 5 MM

IInoTHOCTE TOKA - 5 A/MM”™2

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 5
Onucanue xapaxmepucmuxu ebinoneHus snanusa: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3ajaHNe
BBITIOJTHEHO B MTOJIHOM 00b€ME MJIM BBIIIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE ISl pEIICHUS 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIN 3aJIaHUE BBIITOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BBIMIOJTHEHO

KM-4. 3amura sadoparopnoii padorsl Nel "OnpenesieHne MAarHUTHBIX MOMEHTOB
HAMarHU4eHHbIX JAeTaJieil ¢ moMoubI0 KaTtymek I'eabmroabna'

®opmbl peanuzanuu: YcrHas Gpopma
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora
Bec konTpoabHOro Meponpustusi B BPC: 20
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IIpouenypa npoBeaeHNsi KOHTPOJIbHOro MeponpusaTus: CTyIeHTY BBIIAETCA JBa BOMpoOca IO
TeMe JabopaTOpHOM PabOTHI U OTBOAUTCS 15 MUHYT HA MOATOTOBKY K 3aIlHTE.

Kpatkoe cogep:xanue 3aganus:
1. [TosicHUTDH BBHIIOJTHEHUE OAHOTO U3 MMYHKTOB Ja0OPaTOpHON pabOTHI.

2. OTBETUTH Ha TEOPETUUECKUI BOIIPOC.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: METOJIBI KOHTPOJIS 1./laiiTe onpeneneHre TeEpMUHA "MOTOKOCHICTIICHUE" .
MarHUTHBIX MaTepHUaoB u 2.JlaiiTe onpezieieHre TepMUHA "MarHUTHBI MOMEHT"
3JIEMEHTOB MarHUTHBIX CUCTEM HaMarHM4eHHOI0 TeIa.

3./laiiTe onpeneneHne TepMrUHa "HaMarHUYEHHOCTD .
4.Kakue COOTHOILIEHHS pa3MEPOB Yy KaTyIlIeK
l'enbmronsua?

5.YTo Ha3bIBaeTCs MOCTOAHHOM KaTymiek ['enpmromnpua?
6.Kak ycTpoeHbl n3MepUTEIbHbIC KaTYIIKH
T'eaxpmronsna?

7.Kak moTOKOCUEIIEHUE KaTylIeK ['ebMroiblia CBA3aHO
C HAMarHU4YEHHOCTHIO UCTIBITYeMbIX 00pa31oB?
8.[Touemy nmoTokocHeIeH!e KaTyiiek [ 'enpMrosbia
MIPOTIOPIIMOHAIBHO OCEBOM COCTABIIAIONICH MAarHUTHOTO
MOMEHTa HaMarHMYeHHOTo Teja?

9.Ilouemy nmoTokocuerIeHne Karymek ['enpmromnbia
c11a00 3aBUCHUT OT MOJOXKEHHUSI HAMATHUYEHHOTO Tela
BHYTPH 30HBI OTHOPOJAHOCTH?

10.Kak paccuutaTh MarHUTHbIA MOMEHT
HaMarHW4YeHHOTO TeJIa 10 U3BECTHOMY Paclpe/IeTICHUIO

HaMarHMYEHHOCTHU?
YMeTh:  BBINOJHATH  KOHTPOIb 1.Kak mpoBoaUTCS KOHTPOJIb HAMArHUYEHHOCTh
MarHUTHBIX MaTepHajoB c MMOCTOSIHHBIX MarHUTOB B KaTylIKax [ expMroibia?
MOMOIIBIO KaTymiek [ 'emMnbpronbia
OnucaHue MKaJIbl OIeHNBAHUS:
Oyenka: 5

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpPABICHUE [Tl pELIeHUs 3a/1a4

Oyenxa: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BICTBOPUTEIIHHO" BEICTABIIICTCS
€CIIM 3aJ]aHule MPEUMYIIECTBEHHO BHITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTeHKa "HeyIOBISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JITaHUE BBITOJIHEHO HEBEPHO HITU MIPEUMYIIECTBEHHO HE BBIMIOJTHEHO

KM-5. 3amuTra 1adoparopHoii padorsl Ne2 " JyiekTpoMarHuTHbIN noasec'

®opmbl peaausanum: YcrHas Gopma
Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora
Bec konTposbHoOro meponpusitusi B BPC: 25
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IIpouenypa npoBegeHNsi KOHTPOJIbHOro MeponpustTusi: CTyIeHTY BBIJIAe€TCsA JBa BOMpoca MO
TeMe JabopaTOpHOM PabOTHI U OTBOAUTCS 15 MUHYT HA MOATOTOBKY K 3aIlHTE.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1. ITosICHUTD BBIMOJHEHUE OHOTO U3 IYHKTOB JIAOOPATOPHON PabOTHI.
2. OTBETUTH Ha TEOPETUUECKUI BOIIPOC.

KoHTposibHBbIe BONIPOCHI/3aJaHUA:

3HaTh: MIPUHIIUIT IEUCTBUA
MarduTHOH JIEBUTAIUU

1 .ITpuHumn 1eicTBUS 3JIEKTPOMArHMuTHOIO MOJIBEca.
2.Y10 Takoe TOYKH YCTOWYMBOTO U HEYCTOMYHUBOIO
paBHOBecHs?

3.00BSICHUTH IPUHITAI ICHCTBUS
MIOTEHIMOMETPUYECKOTO 1aTYUKA, UCTIOIb3YEMOTO IS
U3MEPECHUS YCUITUN.

4.Kak 3aBUCHT 3JIEKTPOMAarHiTHasi CWJIa OT IUaMeTpa
CTEPXKHS?

5.Yt0 Takoe TOK TpOraHusi U KaK OH u3Mepsiercs?
6.Kax 1 mouemy u3aMeHsieTCs TAToBask XapaKTepUCTUKA
3J€KTPOMArHUTHOIO MOJBECA IPU HAJIUYUU U
OTCYTCTBHH (PEPPOMArHUTHOIO Kapkaca?

7.Kax onpenenuTs KOOpAMHATY 3aBUCAaHUS AKops B OM
noasece?

8.YTo Takoe TAroBas XapaKTepUCTHKA 3JIEKTpOMarHuTa?
9.Kak Bnusier popma saxopsi Ha XapaKTePUCTUKU
3JIeKTpoMaruura’?

10.Kakue (hakTophl BIUAIOT Ha 3HAYCHHUE
3JICKTPOMArHUTHON CUJIbI?

YMeTn:
AKCIIEPUMEHTAIIbHBIE
WCCJICIOBAHUSI U  PaCCUUTHIBATH
napameTpbl 3JEKTPOMAarHuTOB
MMOCTOSIHHOTO TOKa c
HCITOJIb30BaHUEM YHUCICHHBIX
METOJIOB

IIPOBOJIUTH

1.Kak u3mepsieTcst TOK TpOraHus 3JI€KTPOMArHUTHOTO
noxaseca?

2.Kak u3MepsieTcs TAroBasi XapakTepPUCTHKA
3J€KTPOMAarHUTHOIO nojseca’?

3.Kak u3mepsieTcst pacipeieieHue MarHuTHOTO TIOTOKA B
CTEPKHE 3JIEKTPOMArHUTHOTO 1mojBseca’?

4.Kak pacCUMTBIBACTCS TATOBAs XapaKTePUCTUKA
31eKTpoMarHuTHoro noaseca? IIpoBectu cpaBHeHNE
PACUYETHBIX U IKCIIEPUMEHTATIBHBIX JTAHHBIX.

5.Kaxk u3mepsiercs pacnpeenenrie MarHUTHOTO MOTOKA B
CTEpKHE dJeKTpoMarHuTHoro noaseca? [Iposectu
CpaBHEHHUE PACUETHBIX M SKCIIEPUMEHTAIBHBIX JAaHHBIX.

Onucanue MKaJbI OlleHUBAHUS

Ouyenka: 5

Onucanue xapakmepucmuku evtnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHHE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3

Onucanue xapaxmepucmuxu evinoaneHus shanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2
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Onucanue xapakxmepucmuxu evinoaneHus snanus: OUeHKa "Hey10BIETBOPUTENIBHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

6 cemecTp

KM-6. Anaiu3 npouecca UMIyJIbCHOT0 HAMATHUYMBAHUSA MOCTOSTHHOIO MarHUTa B
karymkax ['eaibMroabna

®opmbl peanausanuu: [lucemennas padora

Tun kouTposbHoro meponpusitusi: KonrponbsHas padora

Bec konTpoabHOro Mmeponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOI0 MeponpusaTHs: KoHTponbHas paboTa Ha KOMIIbIOTEpaX
¢ ucnoinb3zoBanuem EasyMag3D

Kparkoe conepxxanmne 3ajaHus:
ITocTpouTth MOZIE€IIb MArHUTHOM CUCTEMBI KaTymkax ['enpMronpua. BelmoaHuTs aHanms
Mpoliecca UMITYJIbCHOTO HAMAarHUYMBaHUs IOCTOSIHHOTO MarHuTa:
e - OnpeaenuTb 31EKTPUYECKME NapameTpbl KaTylweK Mesibmrosibua;
e - PaccuutaTtb napameTpbl MMMYy/bca TOKa NPW pa3pazae KoHAeHcaTopHon 6aTapeu;
e - PaccuuTaTb pacnpeneneHme HamarHMYeHHOCTU NPU MaKCUMyMe TOKa (paboumne TOUKM Ha HauyaibHOM
KPWBOWN HaMarHMYMBaHmA).

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: TNPUMEHSATh YHUCICHHBIE 1.

METO/Ibl U MPOTPAMMHBIE CpPEACTBA | ® OnpesennTb 3NeKTpUYECKne napameTpbl KaTyLlek

s pacyeToB lenbmMrosibLa 1 paccumTaTh NapameTpbl MMMY/ibca TOKa npu
KBa3UCTallHOHAPHOTO pa3page KoHAeHcaTopHoW 6atapen Npu MMMNYAbCHOM
3JIEKTPOMArHUTHOTO TOJIS HaMarHU4yMBaHUM

pi |
§

Figure 8 FeomeTpua marHMHOM cUcTEMbI

®  MOCTOAHHOrO MarHuTa. PaccumTaTtb M NOCTPOUTH
pacnpegeneHne HaMarHMYeHHOCTU NPYU MAaKCMMYMe TOKa
(paboume TOUKM Ha HaYabHOW KPUBON HAMArHNUUYMBAHMSA).

Hcxoanblie JaHHbBIE

Kamywxu I'enomeonvya

Buemnuit nuametp Dk - 80 mm

Buytpennuit quametp dk - 60 Mmm

BricoTa karymku hxk - 10 mm

KoadpdunmenT 3anomHeHns okHa Katymku - 0.6
Karymku BKIOYEHbI OCIEN0BATENBHO COIIACHO
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ConpoTuBiieHUE PUCOCTUHEHU N KOHIEHCATOPHOU
Oarapen cymmapaoe — 0.8 Om

Ilocmosnuwiti macnum

Huametp dm - 30 mm

Beicora hm - 5 MM

Marepuan NdFeB (mauanbhas).

VY aenbHas dyekTpudeckas mpoBoauMocts — 5.0 MCum/m
2.

OnpesenvTb 3N1eKTPUYECKME NapameTpbl KaTyLlek
Fe/IbMro/ibLia M paccunTaTb NapameTpbl UMMY/bCa TOKa Npu
pa3spsze KOHAEHCATOPHOM 6aTapen Npu MMMYIbCHOM
HaMmarHm4mBaHmmn

pi |
§

Figure 9 FTeomeTpusa marHuHo cuctembl

MOCTOAHHOrO MarHuTa. PaccumMTaTb M NOCTPOUTD
pacnpegeneHne HamarHUYEHHOCTU NMPU MaKCMMyMe TOKa
(paboume TOUKM Ha HaYaNbHOW KPUBON HAMaArHNMYMBAHMSA).

Hcxoanblie JaHHbIE

Kamywxu I'enomeonvya

Buemnnit nuamerp Dk - 140 mm

Buytpennuii quamerp dk - 100 MM

BeicoTa karymku hk - 15 MM

KoaddunmenT 3anomHeHns okaa Karymk - 0.6
Karymku BKIItOU€HBI OCIEA0BATENBHO COTJIACHO
CornpoTuBiIeHHE MPUCOSAMHEHUN KOHIEHCATOPHOM
6arapeu cymmapHoe — 0.8 Om

Iocmosinuwiti machum

Huametp dm - 50 MM

Bricota hm - 15 Mm

Marepuan NdFeB (nauanbuas).

VY nenpHas sneKTprueckasi mpoBoaAUMocThb — 5.0 MCum/m
3.

OnpenenvTb aNeKTPUYECKME NapameTpbl KaTyLlek
FenbMrosibLia U paccunTaTb NapameTpbl MMMY/bca TOKa Npu
paspafe KOHAEeHCAaTOPHO baTapen Npu UMMy NbCHOM
HaMarHM4MBaHuUm
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Figure 10 TeomeTpusa MarHUTHOK cUCTEMDbI

MOCTOSAHHOIO MarHMTa. PaccuMTaTb M NOCTPOUTD
pacnpegeneHve HaMarHMYeHHOCTU NPU MaKCUMyMe TOKa
(paboune TOUYKKM Ha HaYaNbHOM KPUBOM HaMarHM4YMBaHus).

HcxoaHbie JaHHBIE

Kamywxu I'enomeonvya

Buemnuit nuametp Dk - 180 mm

Buyrpennunii quametp dk - 140 mm

Bricora karymiku hk - 20 Mmm

KoaddunmenT 3anonHeHns okaa Karymk - 0.6
Karymiku BKIIOYeHBI OCTIEI0BATEIBHO COTJIACHO
CornpoTuBieHHE MPUCOSAMHEHUN KOHIECHCATOPHOM
6arapeun cymmapuoe — 0.8 Om

Ilocmosannwiti macHum

Huametp dm - 70 MM

Bricora hm - 25 mm

Marepuan NdFeB (nauanbhas).

VY nenbHas snekTpuyeckas npoBoauMocTts — 5.0 MCum/m
4.

OnpenenvTb aNeKTPUYECKME NapameTpbl KaTyLlek
FeNbMrosibLia ¥ paccunTaTb NapameTpbl MMNYy/bca TOKa Npu
paspase KOHAEHCATOPHOW 6aTapen Npu MMNYAbCHOM
HaMarHM4MBaHuUM

pi \
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Figure 11 reomeTpmua MarHUTHOM cUCTEMDbI

MOCTOSIHHOTO MarHuTa. PaccuMTaTb M NOCTPOUTD
pacnpeaeneHne HaMarHUYEHHOCTU NPYU MaKCMMYyMe TOKa
(paboume TOUKM Ha HaYaIbHOW KPUBOM HAMArHNMYMBAHMSA).
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HcxonHble 1aHHBIE

Kamywxu I'enomeonvya

Buemnwnit nuamerp Dk - 210 mm

Bayrpennuii tuametp dk - 180 Mm

BricoTa karymku hk - 25 MM

Koaddunment 3anomnenus okna katymku - 0.6
Karymiku BKITIOU€HBI TOCIE0BATENIBHO COTJIACHO
ConpoTuBiieHUE TPUCOSTUHEHUN KOHIEHCATOPHOU
Oarapeun cymmapaoe — 0.8 Om

Ilocmosinuwiti macnum

Huametp dm - 90 mm

Bricora hm - 35 mm

Marepuan NdFeB (Hauanbhas).

Y nenbHas dyiekTpudeckas mpoBoauMocts — 5.0 MCum/m

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 5
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHUE JJISl PEIIICHUS 3a71a4

Oyenka: 3
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyT0OBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJJaHU€E BBIIIOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-7. JdiekTpuyeckue nmapaMerpbl 3JICKTPOMarHuTa NepeMeHHOro TOKa

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoabHOro MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbLHOro Meponpusitusi: KoutponpHas paboTa Ha KOMIbIOTEpax
¢ ucnonb3zoBanuem EasyMag3D

KpaTlcoe CoA€cpKaHME 3alaHUA:
HOCTpOI/ITB MOJEJb MAarHUTHOM CUCTEMBI. OHpCIICJ'II/ITC QJICKTPHUYICCKUC MMAPaMCTPLI

SJICKTPOMArunuTa rnepeMEHHOr0o ToKa CO CIIJIOIIHBIM CTaJIbHBIM CEPACYHUKOM.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

YMeTb: pacCUMTHIBATH ITapaMeTpPhI 1.OnpenenuTe 3JIEKTPUYECKHE ITAPAMETPBI

MarHUTHBIX cUCTEM 3JIEKTPOMAarHUTa IEPEMEHHOI0 TOKA CO CILIOLIHBIM
BJIEKTPOMATrHUTOB c CTaJIbHBIM CEpJICYHUKOM Z = RupoBoja + Runorteps +
UCIIOJIb30BaHUEM YUCJIEHHBIX JjwLkaTymku

METOJIOB

21




»l
L

@90
@70

Hcxoanblie naHHbIE

Yacrora - 50 I'g

VY aenbHas 1. poBoAUMOCTh 1 MCum/M
OTtHocuTeNbHAs Mard. nponunaemMocts - 200
3azop 6 - 2 MM

Tommunza skops t - 10 mm

Yucno Butkos - 300

Ceuenue nposoja - 1.0 mm”2

2.0npenenute 3MEKTPUUECKUE TapaMeTpbl
3JIEKTPOMArHuTa MepeMEeHHOro TOKa CO CIUIOIIHBIM
CTaJIbHBIM CEpACYHUKOM Z = RupoBoja + Ruorepsb +
JjwLKaTymku

»l
L

@90
@70

Hcxonnbie naHHbIE

Yacrora - 100 '

VY aenbHas 31 IpoBOAUMOCTE 3 MCum/M
OTtHocuTeNnbHAst Mard. mpoHuiaeMocts - 100
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3a3o0p 6 - 6 MM

TonmuHza sikops t - 10 mm

Yucno Butkos - 500

Ceuenue npoBoa - 0.6 Mm”"2

3.0npenenuTe 3JIeKTPUUECKHUE TapaMeTPhl
JEKTPOMAarHuTa NEPEMEHHOr0 TOKA CO CIUIOLIHBIM
CTaJIbHBIM CEpACYHUKOM Z = RupoBoja + Runorepb +
JjwLkaTymku

»l
»

@90
@70

Hcxonnbie naHHbIC

Yacrora - 75 I'n

VY nenwHas 311. mpoBoguMocTs 5 MCum/m
OTtHocuTeNbHAS Mard. MPOHUIIaeMOCTh - 150
3a30p 6 - 5 MM

Tonmunua sikops t - 14 mm

UYucno Butkos - 500

Ceuenue npoBoaa - 0.4 Mm”"2

4.0npenenute 3IEKTPUUECKHAE TaPAMETPhI
AJEKTPOMAarHuTa NePEMEHHOr0 TOKa CO CIUIOUIHBIM
CTaJIbHBIM CEpACYHUKOM Z = RupoBoga + Runorepb +
JjwLKaTymku
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»l
P

@90
@70

Hcxoanble JaHHbIE

Yacrora - 250 I'11

VY aenbHas 31 poBoAUMOCTh 6 MCumM/M
OTHOCHUTENBHAS MarH. MPOHUIIAEMOCTh - 50
3azop 6 - 7 MM

TonmuHa sikopsi t - 6 Mm

Yucao Butkos - 500

Ceuenue npoBoja - 0.8 Mm”2

Onucanue MKAaJbl OEHUBAHMSA:

Oyenka: 5
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Onucanue xapaxmepucmuxu binonneHus snanus: OueHkKa "Xopouo" BEICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BICTBOPUTEIIHHO" BEICTABIISICTCS
€CJIM 3aJlaHue TPEUMYIIIECTBEHHO BBITTOIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoHenus 3nanus: OLeHKa "HeyA0BIETBOPUTENBHO" BBICTABIISIETCA
€CJIM 3aJlaHU€E BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-8. I'enepaTop ¢ NOCTOSIHHBIMH MATHUTAMHU Ha poTOpe

®opmbl peanauzanmnu: [luceMennas padora

Tun koHTpobHOro MeponpustTus: KourponsHas pabora

Bec konTpoabHOro meponpustusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJIbHOro Meponpusitusi: KoutponpHas pabota Ha KOMIbIOTEpax
¢ ucnosibzoBanueM EasyMag3D

Kpatkoe cogep:kanue 3a1aHusi:
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[TocTpouts MOJEIH MATHUTHON CUCTEMBI T€HEPATOPa C MOCTOSIHHBIMA MAarHUTaMH Ha POTOpE.
Paccunrats:

1. 3aBUCHUMOCTh MEXaHUYECKOTO MOMEHTA, JACHCTBYIOIIET0 Ha pOTOp , OT yIJia MOBOPOTA
pOoTOpa MpH MOCTOSHHBIX TOKaX B (pa3ax craropa.

2. DJIC xomocToro xo/a reeparopa

KoHTpoJibHBbIE BOIPOCHI/3a1aHUA:

YMeTh: paccUMTBHIBATh MapaMeTpPhbl 1.BBINIOTHUTD aHAIM3 MArHUTHOM CUCTEMBbI F'eHepaTopa ¢
MarHUTHBIX CHUCTEM MOCTOSIHHBIMHM Maruutamu Ha potope. Paccunrars 3/1C
ANEKTPUUECKUX MalIuH c X0JIOCTOTO X0/1a reHepaTopa. Paccunrars 3aBUCMMOCTh
HUCIIOJIBb30BaHUECM YHCJIICHHBIX MCXaHHYCCKOI'O MOMCHTA, I[CflCTBy10H.I€FO Ha poTop, OT
METOJIOB yriia IOBOPOTa pOTOpa MPHU MOCTOSIHHBIX TOKaX B (pazax

CTaTopa, COOTBETCTBYIOIIMX MOMEHTY BPEMEHH C
MaKCUMaJIbHBIM TOKOM B OJTHOU H3 (ha3.

Figure 12 TeomeTpusa MarHUTHOM cUCTEMDbI

Hcxoanbie naHHbIE

Jnmuna mamusse! - 200 Mm

HamaranaeHHOCTh MMOCTOSTHHBIX MAarHUTOB TIO PATUYCY -
1100 kA/m

Ywucno nap momtocos - 4

Ckopoctsb Bpamienus - 1000 06/mun

UYmciao BUTKOB KaTymiek Ha moiocax - 200

[Tnomans nonepeyHoro ceueHus KaTymky pasHa 1/2
IJIOLIA/IM OKHA MEXY MOJIFOCAMU

T'eomempuueckue pasmepul (YKazanvl Ha pucyHke)

R1 =48 mm
R2 =63 Mm
R3 =68 Mm
R4 =72 MM
R5 =69 mm
R6 =81 MM
R7=93 Mm
$1=10°

¢2=10°

¢$3 =15°

2.BEITIOIHUTE aHAIM3 MATHUTHON CUCTEMBI T CHCpaTopa C
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MMOCTOSIHHBIMH MarHutamu Ha potope. Paccunrars 3/1C
XO0JIOCTOTO X0/1a TeHepaTopa. PaccuuTarh 3aBUCUMOCTh
MEXaHUYEeCKOTO MOMEHTA, IEHCTBYIOIIEro Ha POTOP, OT
yTiia TOBOPOTa POTOpPA MPH MOCTOSIHHBIX TOKaX B (pazax
CTaTopa, COOTBETCTBYIOIIMX MOMEHTY BPEMEHHU C
MaKCHMaJIbHBIM TOKOM B OJHOU U3 (a3.

Figure 13 leomeTpna MarHMTHOM CUCTEMbI

Hcxonnbie naHHbIC

Jmuaa mammase! - 200 Mm

HamaranueHHOCTh MOCTOSTHHBIX MarHUTOB IO PAIUYCY -
1100 kA/m

Yucno nap nomocos - 4

Ckopoctb Bpamienus - 1000 06/mMuH

Yuciao BUTKOB KaTylIek Ha nostocax - 200
[Tnomans monepevyHoro ceueHus KaTyImku paBHa 1/2
TUTOIIAI OKHA MEX/Ty MOJIF0CaMH

l'eomempuueckue pazmepul (ykazamvl Ha pucyHke)
R1 =68 mm

R2 =90 mm
R3=95mm
R4 =99 mm
R5=96 mm
R6 =108 Mm
R7=123 mm
¢p1=12°
$2=10°
¢3=15°

3.BBITIOTHUTE aHAJIN3 MAarHUTHON CHCTEMBI T'eHepaTopa ¢
MOCTOSIHHBIMM Maruutamu Ha potope. Paccunrars 3/1C
XOJIOCTOTO X0/1a reHepaTopa. Paccunrars 3aBUCMMOCTh
MEXaHUYECKOI'0 MOMEHTA, ACHCTBYIOIIETO HA POTOpP, OT
yTjia IOBOPOTa pOTOpa MPHU MOCTOSTHHBIX TOKaxX B a3ax
CTaTOpa, COOTBETCTBYIOIINX MOMEHTY BPEMEHHU C
MaKCHUMAaJIbHBIM TOKOM B OJTHOM U3 (a3.
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Figure 14 TeomeTpnA MarHMTHOM CUCTEMbI

Hcxonnbie naHHbIC

Jmuaa mammHse! - 200 Mm

HamarHnueHHOCTh MOCTOSTHHBIX MarHUTOB IO PAIUYCY -
1100 kA/m

Yucno nap nomocos - 4

Ckopoctb Bpamienus - 1000 06/muH

Yuciao BUTKOB KaTylIek Ha nosrocax - 200
[Tnomans monepevyHoro ceueHus KaTylmku paBHa 1/2
IUTOIIAIM OKHA MEX1y MOJIF0CaMH

I'eomempuueckue pazmepuvl (yKazamnvl Ha pucyHke)
R1 =156 mm

R2 =224 mm
R3 =234 Mmm
R4 =239 mm
R5 =235 MM
R6 =268 Mm
R7 =298 Mm
$1=10°
¢2=10°
¢$3 =15°

4.BBINIOJIHUTH aHAJIU3 MATHUTHON CUCTEMBI reHepaTopa
MOCTOSIHHBIMM MarHutamu Ha potope. Paccunrars 3/1C
X0JIOCTOTO XOfla reHepaTopa. PaccunraTh 3aBUCUMOCTH
MEXaHUYECKOI'0 MOMEHTA, ACHCTBYIOIIETO HA POTOpP, OT
yTJia TOBOPOTa POTOPA MPHU MOCTOSTHHBIX TOKaX B (azax
CTaTOpa, COOTBETCTBYIOIIMX MOMEHTY BPEMEHH C
MaKCUMaJIbHBIM TOKOM B OJTHOU 3 (ha3.
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Figure 15 leomeTpna MarHMTHOM cUCTEMbI

Hcxonnbie naHHbIC

Jmuaa mammHse! - 200 Mm

HamarHnueHHOCTh MOCTOSTHHBIX MarHUTOB IO PAIUYCY -
1100 kA/m

Yucno nap nomocos - 4

Ckopoctb Bpamienus - 1000 06/muH

Yuciao BUTKOB KaTylIek Ha nosrocax - 200
[Tnomans monepevyHoro ceueHus KaTylmku paBHa 1/2
IUTOIIAIM OKHA MEX1y MOJIF0CaMH

I'eomempuueckue pazmepuvl (yKazamnvl Ha pucyHke)
R1 =148 mm

R2 =208 MM
R3 =218 Mm
R4 =223 Mmm
R5=219 Mm
R6 =252 Mmm
R7 =282 MM
$1=14°
¢2=10°
¢$3 =15°
Onucanue MIKAJbl OI[EeHUBAHMS:
Ouyenka: 5

Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "oTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

OnucaHnue xapakmepucmuxu eblnonenus 3Hanus: OLeHKa "Xopouio" BbICTaBISETCS €CIU
OOJIBIITTHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33134

Oyenka: 3

Onucanue xapakmepucmuxu evlnoinerus 3Hanus.: O1eHKa "yJ0BICTBOPUTEIHHO" BHICTABIISIECTCS
€CJIM 3aJlaHue TPEUMYIIIECTBEHHO BBITTOIHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaHNEC BBIIOJHCHO HCBCPHO HUJIN MMPEUMYIIECTBEHHO HE BBIITOJIHEHO

KM-9. 3ammTa nadoparopHoii padornsl Ne3 "Onpenesienne napaMeTpoB MArHUTHOTO
MOJISl U TATOBBIX XaPAKTEPUCTHK 3JIEKTPOMATHUTA MOCTOSIHHOI0 TOKA OPOHEBOro Tuma'

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopnHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro MeponpusaTusi: CTyJIeHTY BBIJIA€TCsA JIBa BOMpOca IO
TeMe JIabopaTOpHOU pabOTHl M OTBOAMUTCA 15 MUHYT Ha MOATOTOBKY K 3alllUTe.

Kparkoe cogepxanue 3agaHus:
1. ITosICHUTD BBINOJHEHUE OTHOTO U3 ITYHKTOB J1JAOOPaTOPHON pabOTHI.
2. OTBETUTH Ha TEOPETUYECKUI BOIIPOC.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: NOPUHIMN JCHCTBUS U 1.Ha urto BiusieT ¢popma moarocoB 3JIEeKTpoMaruura’?
KOHCTPYKIIMM MarHUTHBIX CHCTEM [Touemy?
MOCTOSIHHOT'O TOKA 2.Kak u3mMepsieTcs MOTOKOCIEIUICHHE?

3.Kak 3aBUCHUT 3J€KTpOMarHuTHas cuja OT TOKa Ipu
ocTosiHHOM 3a3ope? [louemy oHa UMeeT HeJIMHENHBIH
xapakrtep?

4.Kakoil 3aBUCUMOCTbIO OIIPEEIISIFOTCSI MATHUTHBIE
CBOWCTBa MaTepUasoB?

5.4Yto Takoe “HacelmeHue”?

6.Kak onpezensercs NOTOKOCHEIJICHUE B IPOrpaMMe
EasyMag3D?

7.4t10 Takoe cuia OTphIBa SIKOPS M KaK OHa CBsI3aHa C
ANEKTPOMArHUTHOM CUIION?

8.Kak Bimsiet ¢popma MoJIroCcOB Ha TATOBYIO
xapakrepuctuky? [louemy?

9.Kak onpenensiercs INIOTHOCTh TOKA J B CEYEHUH
KaTyIIKH 3JIEKTpOMarHuTa?

10.00bsicHUTE IPUHLIUT JI€HCTBUS JIEKTPOMAarHuTa u3
nabopaTtopHoit padoTel. Kakue QyHKIIMM BBITOTHSIET
CTOII, IKOPb JIEKTpOMaruura’?

11.ITpuBenure npuMep 3JIEKTPUUECKUX allapaToB B
KOTOPBIX UCIOJIB3YETCS IJEKTPOMArHUT TOCTOSHHOTO
Toka. JIJIs Kakux 1enei?

YMeTh: pacCUMTHIBATH IMMAPAMETPHI 1.Kak u3mepsiercst TAroBasi XapakTepUCTHKA

MarHUTHBIX CUCTEM 3JIEKTpOMAarHuTa noctosiHaoro Toka? I[Iposectu

AIEKTPOMATHUTOB c CpPaBHEHUE PACUYETHBIX U IKCIIEPUMEHTAIIbHBIX JAHHBIX.

HUCIOJIL30BAaHHEM YHCJICHHBIX 2.Kak n3MepseTcs 3aBUCUMOCTh JIEKTPOMAarHUTHOM

METOJI0B CWJIBI OT TOKA 3JIEKTPOMAarHuTa MOoCTOSSHHOTO TOKa?
[IpoBecTn cpaBHEHHE PACUETHBIX U KCIIEPUMEHTATBHBIX
JTQaHHBIX.

3.Kak uzmepsiercs pacnpenesieHue NOTOKa B0 IKOPS U
cToMa 3JeKTpOMaruuTa nocrosiHaoro Toka? I[posectu
CpaBHCHHEC PACUCTHBIX U OKCIICPUMEHTAJIbHBIX JAHHBIX.

Onucanune MKAJbI OIICHUBAHUA:
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Oyenxa: 5

Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3

Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "yJ10BIETBOPUTEIHHO" BBICTABISETCS
€CJIM 3aJ]aHUE TPEUMYIIECTBEHHO BHITIOJIHEHO

Ouenka: 2

Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIECTBEHHO HE BBINOJIHEHO

KM-10. 3amura n1adoparopHoii padorsl Ne4 "UcciienoBanue 3J1eKTPOMAarHuTa

NMepeMeHHoro Toka'

®opmbl peanusanun: YcrHas Gpopma

Tun KOHTPOJIBLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeaeHnss KOHTPOJIbLHOro Meponpusitusi: CTyIeHTY BBIAACTCS JBa BOMPOCA IO
TeMe J1abopaTOpHOil pabOThI M OTBOAMUTCS 15 MUHYT HA OJTOTOBKY K 3aIlIUTE.

KpaTKOC CoacpsKaHME 3aJaHUsA:

1. ITosICHUTD BBIMOJHEHUE OHOTO U3 IIYHKTOB JIAOOPATOPHON PabOTHI.
2. OTBETUTH Ha TEOPETUUYECKUI BOIPOC.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: TNPUHIMN  JEHCTBUS U
KOHCTPYKIIMA MArHUTHBIX CHCTEM
MEPEMEHHOT0 TOKA

1.Kak paccunratp neiicTByrolee 3Ha4eHUE TOKa, €CIIU
M3BECTHA 3aBUCUMOCTh TOKA OT BpEMEHU?

2.Kak u3MepuTh MarHUTHBIN TIOTOK B CEpJICUHUKE
AJIEKTPOMAarHuTa IepPeMEHHOro ToKa?

3.Kaxoe BnusiHue OKa3bIBa€T HKpaH HA TOK
JJIEKTpOMaruura’?

4.Kakue mapaMeTpbl JIEKTPUUECKON 1IeTTH
JJIEKTPOMAarHuTa U3MEHSIOTCA IIPU YCTAHOBKE dKpaHa?
[Touemy?

5.IToueMy U3MEHSETCS TOK NEKTPOMArHuTa npu
W3MEHEHUH 3a30pa AKops?

6.Uto xapakTepu3yeT TaHI€HC yIJa IOTEPb U KaK Ha €ro
3HAQ4YEHHE BIMSIET SKpaH?

7.Kakue nonymieHus: ObUIM TPUHATHI IPU TIOCTPOESHUHN
MOJIEJIH JIEKTPUYECKON LN MIEKTPOMAarHnuTa
IIEPEMEHHOT0 TOKa?

8.Kakum 06pa3omM MarHUTHBIE U AJICKTPOITPOBOISIINE
CBOIMCTBa Marepuaja CepJeUYHNKa dJIEKTPOMarHuTa
OTPa)KaroTCs Ha OCHUJUIOrPAMME TOKA KaTYIIKH
JJIEKTpoOMaruura’?

9.Kak u3MEHHUTCS TOK AJIEKTPOMAarHuTa 0e3 SKpaHa, eCiu
4acTOTa HANPSDKEHMs] YMEHBIINUTCSA B 2 pa3a’?

YMers: IIPOBOJIUTH
DKCIEPUMEHTAJIbHBIE

1.Kak u3MepsroTcs 3JIeKTpUYECKHE ITapaMeTPhI
JIEKTPOMAarHuTa NOCTOSIHHOIO TOKa?
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HCCIICOOBAaHUA HW  PaCCUHUTHIBATH 2.Kak PACCUUTBIBAIOTCS IMMOTOKOCHCIIIICHUA KaTYIIKKU

napameTpbl 3JEKTPOMAarHUTOB 3JIEKTPOMArHUTa U U3MEPUTEIIbHBIX KATYIIIEK B

MIEPEMEHHOTO TOKa c nporpaMmmMHoM komiuiekce EasyMag3D?

UCIIOJIb30BaHUEM YUCJICHHBIX 3.Kak paccunthIBaroTCs mapamMeTpbl MaKpOMOJIEIN

METO/IOB 3JIEKTPOMArHuTa NEPEMEHHOr0 TOKa C ITOMOIIIBIO
EasyMag3D?

4.Kak u3MepsIoTcss HOTOKOCLETICHUS! B U3MEPUTEIbHBIX
KaTyIIKaxX B 3JIEKTPOMAarHuTe MepeMeHHOro Toka?

5.Kak paccuuThIBalOTCS AIEKTPUUYECKHE TapaMeTPhbl
3JEKTPOMArHUTa MOCTOSIHHOTO TOKa?

6.Kakum o0pa3zom Moaenupyercs 3JIEKTPOIPOBOIASIINI
9KpaH B MAKPOMOJIENIH JIEKTPOMArHUTa MEPEMEHHOTO
TOKa?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME HJITH BBITIOJHEHO NMPSHMYIIECTBEHHO BEPHO

Ouyenka: 4
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BISTBOPUTEIIHHO" BEICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoanenus 3nanus: OLeHKa "Hey0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJ]JaHue BBHITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
5 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpouenypa npoBenenust

[TpoBoauTCS TIO OMIIeTaM B BHJIE TOJATOTOBKU M U3JIOKEHUS pa3BepHYTOTro oTBera. Kakpiii Ouer
BKJIIOYAET B ce0s1 OJIMH TEOPETHUUECKUN BOIPOC U J1BA MPAKTHUUECKUX 3aJ]aHHs Ha KOMITBIOTEpE.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenumnss/Muankarop: UJ1-1nk-3 JleMoHCTpupyeT 3HaHUE 3aKOHOB 3JIEKTPOMAarHUTHOTO
HOJIs1, TPOBOJIUT MCCIIEJOBAHUE IIEKTPOTEXHUYECKUX OOBEKTOB

Bomnpocel, 3axanus
1.OneKTpOMarHUTHbIE BEIMYMHBL: 3JIEKTPUUECKUH 3apsl, JIEKTpUUECcKas IOCTOSTHHAS,
MarHUTHAas MMOCTOSIHHAS, IFIOTHOCTH JIEKTPHUYECKOTO 3apsiaa, HAMPSHKEHHOCTH SJIEKTPUIECKOTO
H0JIs1, IJIOTHOCTBIO TOKA MMPOBOAUMOCTH, 3JEKTPUUECKUI TUIIOIb, FIEKTPUYECKas
NOJIIpU3aLUs, DJIEKTPUUECKas MHIYKIMSL, IJIOTHOCTD IEKTPUUYECKOTO TOKA CMEIIECHNUS.
2.O7eKTpOMarHUTHbIE BEIMYMHBI: MArHUTHAs MHAYKLUs, cuia Kynona, cuna Jlopenua,
HaMarHMYEHHOCTh, HAIPSKEHHOCTh MarHUTHOT'O TTOJIS.
3.MaruuTtHble cBOMCTBa MaTepHUaIoOB: MarHUTHBIC MaTepUalbl, A0COJIFOTHAS MAarHUTHAs
POHHIIAEMOCTb, YIEITbHOE MAarHUTHOE COMTPOTHBIICHHE, OTHOCUTEIIbHAS MAarHUTHAS
IPOHMIIAEMOCTh, MArHUTHAsI BOCIIPUUMUYNBOCTD, IMaMarHeTU3M, UACaIbHbIM JHaMarHeTU3M,
napamarHeTusm, (heppoMaraeTusM, aHTueppoMarueTis3M, heppumMarHeTu3m, TeMreparypa
Kropu, remneparypa Heens, MaTepuaiibHble ypaBHEHHUS, HJI€AJIbHBINA CBEPXIIPOBOIHUK.
4.MarHuTHBIE CBOMCTBAa MaTEpHAJIOB: KpHBasi HAMarHUYMBAHHS, MAarHUTHOE HACHIIICHHUE,
MarHUTHBIN TUCTEPE3HC, NETISI MArHUTHOTO FMCTEpe3rca, OCTaTOUHAs! MarHUTHAS MHTKINS,
OCTaTOYHAss HAMarHUYEHHOCTb, MTPEIeNIbHAs OCTaTOYHAs MarHUTHAS HHIYKIIHUS, KOIPIIUTHBHAS
CHJIa, KpUBas pa3MarHWYMBaHUs, Ipe/iebHAs NETI TUCTEPE3UCa, YACTHBIE CHMMETPUYHBIE
THCTEPE3UCHBIC ITUKITBI, YACTHBIE HECUMMETPHUYHBIE THCTEPE3UCHBIC IIUKIIBI, MATHUTOTBEP IBIN
MaTepHal, MarHUTOMATKUH MaTepuai, MarHUTOCTPUKLIUS.
5.Cratnyeckue cTallMOHapHbIE U KBa3UCTAIlOHAPHbIE MOJsA. Y paBHEHUST MakcBesa s
YaCTHBIX CIY4aeB AJIEKTPOMArHUTHOTO TOJIS.

2. Komnerenuusa/Unauxkarop: N/1-5mk-3 [lpumensier Mmetonsl aHann3a u pacuera
AJIEKTPOMAarHUTHOTO MOJISA I TEOPETUYECKOIO NCCIIENOBAHUS DJIEKTPOMAarHUTHBIX ITPOLIECCOB B
AIEKTPOTEXHUUYECKUX 00BEKTaX

Bonpocsl, 3aganus
1.Pacuer mapaMeTpOB MarHUTHBIX CUCTEM Ha OCHOBE aHaJIU3a 3JIEKTPOMArHUTHOTO MOJIA:
MOTOKOCIEIUIeHHs], UHIYKTUBHOCTH, DJ[C.
2.MeToasl pacueToB CHJIOBBIX B3aUMOJICVCTBUI B MArHUTHOM MOJI€: HHTETPUPOBAHUE 10
WCTOYHMKAM MarHUTHOTO MOJIS.
3.MeTo/bl pacyeTOB CUJIOBBIX B3aUMOJICUCTBUI B MAarHUTHOM I10JI€: METOJT OTPAHUYECHUS
obnactu B3auMoJieicTBus, popmyna MakcBena s TOHAEPOMOTOPHOM CHITBI.
4. MeTopl pacyeTOB CHIJIOBBIX B3aUMOJICHCTBUI B MATHUTHOM TT0JIE: SHEPTETHUYECKUN METOI.
S.IIpuHUKMI BOBHUKHOBEHUS CHUJI MEKY JJIIEKTPOMAarHUTOM U 3JIEMEHTOM U3 MarHUTOMSTKOTO
MaTepualia, MOCTOSHHBIM MAarHUTOM U KaTYIIKOH C TOKOM.
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTta BeIONIHEHA B paMKaX "TPOJIBHHYTOrO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Onucanue xapaxmepucmuxu 8blnoiHeHus 3nanus: PadboTa BeImojgHeHa B paMKax "0a30Boro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B uactu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHas 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

Ouenka: 2
Onucanue xapaxmepucmuxu 8binoihenus 3nanus: Pabora He BBINTOJIHEHA WIN BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpaguna évicmasnenus umozo8o0i OyeHKu no Kypcy

6 cemecTp
dopMa NPOMEKYTOUYHOM aTTecTalumu: DK3aMEH
IIpoueaypa nposenenust

HpOBOI[I/ITCH o OmjieTaM B BUJC MOATOTOBKU W HU3JIOKCHUS PA3BEPHYTOI'O OTBETA. Ka;mmﬁ ouier
BKJIFOYAET B ceOs OJJNH TGOpeTI/I‘IGCKI/Iﬁ BOIIPOC U ABA MPAKTHUYCCKUX 3aJaHHUA Ha KOMIIBIOTEPC.

L. Ilepeuens Kkomnemenyuii/uHOUKAmMOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/Muankarop: NJ-1nk-3 JleMoHCTpHpyeT 3HaHHE 3aKOHOB 3JIEKTPOMarHUTHOTO
0JIs1, IPOBOJIUT UCCIIEIOBAHUE AIIEKTPOTEXHUUECKMX O0BEKTOB

Bonpocel, 3aganus
1.YpaBHenuss Makcgesa Juisi CTAlMOHAPHOTO JIEKTPOMArHUTHOTO noJist. ICTOUHUKH
CTAllMOHAPHOTO 3JIEKTPOMArHUTHOTO MOJIS.
2.CucreMa ypaBHEHUH JJI pacyeT CTAIIMOHAPHOTO AJIEKTPOMArHUTHOTO TIOJISI METO0OM
MPOCTPAHCTBEHHBIX UHTETPAIbHBIX YPaBHEHUH.
3.YpaBHeHnuss MakcBesa Juisi KBa3UCTAlMOHAPHOTO 3JIEKTPOMArHuTHOTO 1noJjist. ctouHnku
KBa3UCTALIMOHAPHOTO 3JIEKTPOMArHUTHOTO OJIsA. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKLIUH TIPU
HaJTUYHUH JIBYKCHHS.
4.IlonHas cucteMa NPOCTPAHCTBEHHBIX MHTETPAJIbHBIX YPAaBHEHUMN SISl HKCTOYHUKOB
KBa3MCTAIIMOHAPHOTO JIEKTPOMArHuTHOTO ToJist. O01iee penieHue Ajisi BEKTOPHOTO
MarHUTHOTO NOTEHIIHAalIa
5. duddepennmranbapie ypaBHEHUS KBa3UCTAIIMOHAPHOTO YJIEKTPOMArHUTHOTO TTOJISI.
6.3aKOHBI 3JIEKTPOMArHUTHOTO M0JIs1. ICTOUHHMKY TOJI BEKTOPOB MAarHUTHON MHAYKIIMHU U
HaIPSKEHHOCTH MAarHUTHOTO TTOJIS.
7.CtaTnyeckue, CTallMOHApHbIE U KBa3UCTallMOHApHBIE MOJIsl. Y paBHeHUs] MakcBesia st
YACTHBIX CITy4aeB AJIEKTPOMArHUTHOTO TOJISI.
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8.3HGKTpI/I‘-I€CKOG HAITPSA’KCHUEC U pa3HOCTD SJICKTPUUCCKUX MMOTCHIIUAJIIOB B IICPECMCHHOM
OJICKTPOMAriuTHOM IIOJIC.

MartepuaJbl /il IPOBEPKHU OCTATOYHBIX 3HAHUI
1.Kakue matepuaibl Ha3bIBAIOTCA MAarHUTHBIMU?
OTBeTHI:
1 - y KOTOpBIX B MArHUTHOM I10JI€ TOSABIISETCS HAPSYKEHHOCTh MAarHUTHOTO TIOJISI.
2 - Y KOTOPBIX B MATHUTHOM I10JIC TIOSIBJISIETCS M U3MEHSIETCS HAMArHUYCHHOCTD.
Bepnsiii oteT: 2
2.Kak cBsizaHa ocTaTOYHAasi MArHUTHASE UHAYKIHS C OCTATOYHON HaMarHU4eHHOCTHIO
(bopmyma)?
OTBeTHI:
1- B, = poM;
2 - B, = uoM,
Bepuriii otBerT: 1
3.MoxkeT 11 KOSPIUTHUBHAS CHJIa 10 HAMATHUYEHHOCTH OBITh MEHBIIIE KOIPIIUTUBHON CHIIBI 110
HaIPSKEHHOCTH MAarHUTHOTO TTOJISI?
OTBeTHI:
1-na
2 - HeT
Bepwnsriii otBeT: 2
4.Yxaxure MpaBUIbHOE ONPEAEIICHHE TEPMUHA "OTOKOCLICIIIEHHE" .
OTBeTHI:
1 - [ToTokocuenIeHne — TO MAarHUTHBIN MOTOK, YMHOXXEHHBINA Ha YUCIIO BUTKOB.
2 - TloToKOCHETIIICHNE — ATO KPUBOJIMHEWHBIN HHTETPal BEKTOPHOTO MarHUTHOT'O TIOTCHITHATA
0 JUTMHE MTPOBOJAHHKA, C KOTOPHIM ONPEIENSIeTCs MOTOKOCIEIUICHHUE.
Bepwnsriii otBeT: 2
5.B craTndeckoM 3IIeKTpUYECKOM I0JIe HAPSHXKEHHOCTD AeKTpudeckoro most E
YIOBIIETBOPSIET KAKOMY YPaBHEHUIO?
J — MJIOTHOCTH TOKA

OTBETHI:
1-VXE=0
2-VXE=]

Bepusiii otBert: 1
6.Kakast popMyiia npaBUIIbHO CBA3BIBAET HAMPSHKEHHOCTD AJIEKTPUUECKOTO oI E ¢
BEKTOPHBIM MarHUTHBIM A U CKaJSIPHBIM 3JI€KTPUYECKUM NOTEHLUAIOM (), B IEPEMEHHOM
(KBazMCTallMOHAPHOM) JIEKTPOMArHUTHOM I10Jie?

OTBETHI:
dA
1-E = — Vo,
2-FE=-%_yy
dt

Bepnpsiit otBeT: 1
7.Kakas ¢popmyna mpaBUIBLHO OMpEENsIeT AIeKTpudeckoe Hanpsbkenue U?
OTtBeTHI:

dA
1-U = fL Edl = —fL (E+V¢e)dl
dA
2—U—fL (E+E)dl
Bepuniii otBeT: 1

£)+VxM(t
8.B BhIpaskeHHHM 11 BEKTOPHOT'O MarHUTHOTO noTteHnuana A(t) = Z—; [ fv M dv —

XMt
Js nT()dS] nepemMenHas I 0603Havaer. ..

OTBETHI:
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1 - Paccrostnue ot BexkTopa A 10 BekTopa M.
2 - PaccTosiHME OT TOUKM HAOIIOEHUS 10 TOUKU UHTEIPUPOBAHHUS.
Bepwusiit otBeT: 2

2. Komnerenuust/Mugukarop: NJ1-5nk-3 [Ipumenser meToapl aHanu3a U pacuera
AJIIEKTPOMATHUTHOTO TOJIS JIJIsl TEOPETUUYECKOTO UCCIEAOBaHUS AIEKTPOMATHUTHBIX MPOIIECCOB B
ANEKTPOTEXHUYECKUX 00BEKTax

Bomnpocel, 3axaHus
1.AHanu3 3J1eKTPOMarHUTHBIX IPOLIECCOB B JIEKTPOMArHuTax MOCTOSHHOIO TOKA.
ConocraBieHue CTaTUYECKON U AMHAMUYECKOM TATOBBIX XapAKTEPUCTUK IIPU JIBUKEHUU SIKOPS
9JIEKTPOMAarHuTa ¢ HOCTOSHHONW CKOPOCTBIO.
2.D51eKTpOMarHUTHBIE IPOLECCHI B 3JIEKTPOMArHUTaX IEPEMEHHOIO TOKA. 3aBUCUMOCTH
UHAYKTUBHOCTH U aKTUBHOT'O (BHOCHUMOT'0) COIIPOTHBIICHUS 3JIEKTPOMArHuTa epeMeHHOro
TOKA OT 4aCTOTBHI.
3.D51eKTpOMarHuTHbBIE IPOLIECCHI B JIEKTPOMAarHUTaX NEPEMEHHOI0O TOKA. DJIEKTPOMarHUTHHIE
ycunus. BiausitHue KOpoTKO3aMKHYTOTO BUTKA.
4.21eKTpOMarHuTHHIE IPOLIECCH] B AEKTPUYECKOM MAIIMHE IIOCTOSIHHOTO TOKA.
5.05eKTpOMarHuTHbIE POIIECCH B ACHHXPOHHOM JIBUTATENIE C KOPOTKO3aMKHYTBIM POTOPOM.
6.O51eKTPOMarHUTHbBIE IIPOLIECCH B CAHXPOHHOM MAIlIMHE C TOCTOSSHHBIMU MarHUTAMH.
7. MeTozbl 2JIEKTPOMarHuTHOTO KOHTPOJIS U3AENIUH.

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Kak m3MeHUTCS MarHuTHas HHAYKIUS BHYTPHU MIJTMHAPUICCKON KATYIIIKH C TOKOM, €CITH
MIOMECTUThH BHYTPh KaTYIIIKH CEPACYHUK U3 MArHUTOMSITKOTO MaTtepuana’?

OTBeTHI:
1 - yBenuuutcs
2 - yMEHBUIUTCS
3 - HEe U3MEHUTCS

Bepnsiit otBeT: 1
2.Kakas pe3ynpTupyromias cuia OyaeT AeiicTBOBaTh Ha BUTOK C TOKOM B OJTHOPOIHOM
BHEIIIHEM MarHUTHOM TioJie?

OTBeTsI:
1 - Io HampaBICHUIO MATHUTHOW WHYKIIMHA BHEIITHETO TTOJIS.
2 - PegynpTupytomias cuiia OyJeT paBHa HYJIO.

BepHnrriit otBeT: 2
3.Kak BBIYUCIUTH SHEPTHIO, HAKOTICHHYIO SJIEKTPOMArHUTOM MPHU BKIFOUYEHUH Ha HCTOYHUK
MOCTOSTHHOTO HAIPSKCHUS?
Y, — ycTaHOBUBIIIEECS TOTOKOCICIICHHE,
[y — yCTaHOBMBIIIUICS TOK.

OTBeTHI:

v,

1-w={ ) id¥
2-wW=[" Wdi

Bepnpsiit otser: 1
4.IToyemMy TOK OTITyCKaHHS dJEKTPOMArHUTa MOCTOSHHOTO TOKA MEHBIIIE, YeM TOK
cpabaTbiBaHMs?

OTBeThI:
1 - U3-3a OosbLelt CUITbI BO3BPATHOM MPY>KUHBI AKOPSI.
2 - VI3-3a GosbIieit 2IeKTPOMAarHUTHOW CHITBI TIPY OJTMHAKOBOM TOKE C MEHBIIIUM 3a30POM, YEM
¢ OOJIBIIINM 3330POM SKOPSI, KOTOpast He KOMIICHCHPYETCsI BO3BPATHON MIPYKUHOU C
JIMHEHBIMU CBOMCTBAMH.

Bepnsiit otBeT: 2
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5.Kakue KOHCTpYKTHUBHBIE OCOOCHHOCTH CEpICUHUKA SJIEKTPOMAarHiuTa NepEMEHHOTO TOKa B
CPaBHEHMH C CEPJCYHUKOM AJIEKTPOMAarHuTa MOCTOSIHHOTO TOKa?
OTBeTHI:
1 - V snekTpomMaruuTa NOCTOSIHHOTO TOKa CEPACYHUK N3TOTABIMBACTCS IIUXTOBAHHBIM U3
JIMCTOBOM DJIEKTPOTEXHUUYECKON CTaJIH.
2 - Y 3eKTpoMarHura NepeMeHHOro ToKa CepCYHUK U3rOTaBIMBACTCS IIUXTOBAHHBIM U3
JIMCTOBOM DJIEKTPOTEXHUUYECKOU CTaJIH.
Bepnsiii oteT: 2
6.Yto Takoe TAroBas XxapaKTepUCTHKA 3JIEKTPOMarHuTa?
OTtBeTsI:
1 - 3aBUCUMOCTD JIEKTPOMArHUTHOM CUJIBI OT TOKA TPU HEM3MEHHOM 3a30pe.
2 - 3aBUCUMOCTD 3JIEKTPOMArHUTHOM CUJIBI OT 3a30pa IPU HEU3MEHHOM TOKE.
Bepwusliit otBeT: 2
7.Kak paccuntaTts MarHUTHBII MOMEHT M HAMAarHUYEHHOTO TeJia 10 U3BECTHOMY
pacipeieNieHuI0 HaMarHU4eHHOCTH ?
V — 00beM Tenra, M — HaMarHu4eHHOCTbh.
OTBeTHI:
1-m=puM
2-m= [ Mdv
Bepwnsriii otBeT: 2

11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABUHYTOrO"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTHUSCKUX PEIICHHIA

Oyenka: 4
Onucanue xapaxmepucmuxu 8blnoaneHus 3nanus: PadboTa BeIogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Matepuana ecTh He3HAUUTETIbHBIC
HEJ0CTaTK!

Oyenka: 3
Onucanue xapaxmepucmuxu ebinoineHus snanus: Padora BeIONIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHAs 4acThb 3a/1aHUs BBINIOJIHEHA BEPHO.

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabota He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

II1. Ilpaguna évicmasnenun umo2060i OUEeHKU no Kypcy

OrneHKa 3a Kypce BBICTaBIISIETCS KaK CpeaHee apu(pMETHIECKOE U3 OIICHKH 3a TEKYIIHH KOHTPOJIb U
OIICHKH 32 MPOMEXYTOUHYIO aTTECTALNIO
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