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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn H'A.
Bnageney KypbaTtos IN.A.
HpeHOI[aBaTeJIL WaeHTuduraTop R1a0cOffa-KurbatovPA-23b0lcca Kyp6aTOB
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)
COI'JTIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
P%]KOBOI[HTGHB w Ceepenua o Bnagensue L3N M3 H A
(V) paBOBaTeJILHOI/I Bnageney KypbaTos IN.A. o
HpOFpaMMBI WaeHTuduraTop R1a0cOffa-KurbatovPA-23b01cca Kyp6aTOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K M F
3aBeHyIOH-IHH . Bnageney Kucenee M.I'. e
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R572cad13-KiselevMG-f37ee096 KI/IC@HGB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

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

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-5 CniocoGeH ucnoib30BaTh METOIBI MATEMATHIECKOTO aHAIN3a U KOMITBIOTEPHOTO
MOJICTTUPOBAHUS JIJIsl U3YUCHUSI IPUHIIUIIOB () YHKITMOHUPOBAHUSI U UCCIICIOBAHMSI XapPAKTEPUCTUK
1 0COOEHHOCTEHN pabOThI ATEKTPUUCCKUX U DJICKTPOHHBIX aIlllapaToOB Pa3IMUYHOTO
(YHKIIMOHATFHOTO HA3HAYCHHUS
NI-1 leMOHCTpUPYET 3HAHUE 3aKOHOB JIEKTPOMArHMTHOTO TIOJIS, TPOBOJUT UCCIICIOBAHNE
AIIEKTPOTEXHUIECKIX 00BEKTOB
NJI-6 IIpuMeHsieT METOABI aHAIM3A U pacueTa dJIEKTPOTEXHUUECKUX YCTPOUCTB AJst
TEOPETHUUECKOTO MCCIICIOBAHUS PJICKTPOMArHUTHBIX MPOIECCOB B MJIEKTPUUECKUX U CHIIOBBIX
3JICKTPOHHBIX ammaparax

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITrncemenHas padora
1. Ananu3 npouecca UMIYJIbCHOIO HAMAarHWYMBAHUS IOCTOSHHOTO MarHuTa B KaTyIIKax
['enemromnbia (KortponbHas padoTa)
2. 'enepaTtop ¢ NOCTOSHHBIMU MarHuTamMu Ha porope (KonrposnbHas pabora)
3. Pacuer ctanonapHoro MarauutHoro nois (Konrponpsnas pabota)
4. CunoBble B3auMoieicTBHsI B MarHuTHOM nosie (KoHTponbHas pabota)
5. DnexTpuuecKkrue napaMeTpsl JIeKTpoMarauTa nepemeHHoro Toka (KonrposiabsHas pabora)
6. DnekTpoMaruuTHsle BennunHsl (TecTupoBaHue)

®dopma peanusaiuu: Y cTHas popma
1. 3ammra naboparopHoit paboTsl Nel "OmnpeneneHne MarHUTHBIX MOMEHTOB
HaMarHWYeHHBIX JeTaJIel ¢ moMoInbio karymiek ['ensmronbia” (JlabopatopHas padbora)
2. 3amura 1aboparopHoi paboTel Ne2 "JnekTpomaruuTHelil noasec" (JlabopaTopHas pabora)
3. 3ammra naboparopHoit padboTel Ne3 "OmnpeneneHue napaMmeTpoB MarHUTHOTO TOJIS U
TATOBBIX XapaKTEPUCTUK 3JIEKTPOMArHUTa MOCTOSIHHOTO ToKa OpoHeBoro tuma"
(JTaboparopnas paboTa)
4. 3amura nabopatopHoii paboTsl Ned "MccnenoBanue 31eKTpOMarHuTa MEPeMEeHHOT0 Toka"
(JTaboparopnas paboTa)

BPC nucuuIInHbI

5 cemecTtp

Beca KOHTpOIBHBIX MeponpusITHii, %o

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

Pa3nen nuciuIninHbl KM: 1 2 3 4 5

Cpox KM: 4 8 12 16 16

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




BBenenune. DnekTpoMarHuTHEIE BeTUYUHBI. OCHOBHBIE
3aKOHBI U ITOHATHUA Z-)HeKTpOMaFHI/ITHOFO I10JI1

MeToapl pacueToB CTalMOHAPHOTO MATHUTHOIO IT0JIS Ha
OCHOBE MHTETPATIbHBIX U I (HepeHIInaTbHBIX YpaBHEHHH B
YaCTHBIX IPOU3BOAHBIX. UHCIIEHHBIE METO/IbI PEIICHHUS
YpaBHEHUM.

MeTtoapl pacueToB CTalMOHAPHOTO MATHUTHOTO IT0JIS Ha
OCHOBE MHTETPAJbHBIX U I (HepeHIInaTbHBIX YPaBHEHHH B
YaCTHBIX IPOU3BOAHBIX. UUCIIEHHBIE METOIbI PEIICHHUS
YpaBHEHUM.

DNEeKTpUYECKUE U MarHUTHBIE CBOMCTBA MaTEPHAJIOB.
MozenupoBaHue HEIMHEHHBIX U TUCTEPE3UCHBIX CBOMCTB
MaTepHaJIOB.

DNEKTPUYECKHE U MarHUTHBIE CBOMCTBA MATEPHAJIOB.
MopenupoBaHye HETMHEHHBIX U TUCTEPE3UCHBIX CBOMCTB + +
MaTepHUaJIOB.

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

Pacuer nmapaMEeTpoOB MariHuTHbBIX CUCTEM Ha OCHOBC aHalin3a
MAar"HuTHOTO ITIOJIA.

Bec KM: | 15 20 20 20 25

6 cemecTp

Beca koHTpOIBHBIX MeponpusITHil, %0

Wunexc KM- | KM- | KM- | KM- | KM-

Pasznen nucuuIuinHel KM: 6 7 8 9 10

Cpok KM: 4 8 12 14 14

Wuterpanbubie u nuddepeHnnanbHbie ypaBHEHUS
KBa3MCTAIL[IOHAPHOTO JIEKTPOMArHUTHOT'O MOJIS.
JIBI>keHNe B MAarHUTHOM T10JIe

Wuterpanbhble u auddepeHnnanbable ypaBHEHUS
KBa3UCTAIIIOHAPHOT'O AJIEKTPOMATHUTHOTO MOJIS. +
JIBI>KeHNEe B MarHUTHOM I10J1€

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

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

QHGKTpOMaFHI/ITHOG IMOJIC B DJICKTPHUYCCKUX MAlllMHAX

DNEeKTPOMarHUTHOE MOJI€ B 3JIEKTPUUECKUX MallliHaX. +

DIEKTPOMarHUTHOE 3KPAaHUPOBAHKE. DIEKTPOMArHUTHBII
KOHTPOJIb

DNEKTPOMarHUTHOE 3KPAaHUPOBAHKE. DIEKTPOMArHUTHBII
KOHTPOJIb

Bec KM: | 20 20 20 20 20

$06m1as gacts/JIy1s1 MPOMEKYTOYHOM 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
JUCLUIUIMHE
I1K-5 U-1nk-s  JemoHcTpupyer | 3HaThb: OnexTpoMaruuTHble BennunHbl (TectupoBanue)
3HaHUE 3aKOHOB | OCHOBHBIE IIOHATUS U 3amuTa naboparopaoit pabotsl Nel "OnpeeneHre MarHUTHBIX MOMEHTOB
AJIEKTPOMAarHUTHOTO  TOJISl, | TEPMHUHBI HaMarHMYEHHBIX JIeTajlel ¢ NOMOIIbI0 KaTyiek ['enpMrombia”
HIPOBOJUT UCCIIEIOBAHHE | AJIEKTPOMArHUTHOTO MOJIS (JIabopaTopnas pabora)
ANEKTPOTEXHUYECKUX MIPUHLAI JEUCTBUS 3amura taboparopHoil paboTer Ne2 "IIeKTpoMarHUTHBINA o BeC"
00BEKTOB MarHuTHOM JICBUTAIIUU (JTaboparopnas paboTa)
METObI KOHTPOJIS 3amuTa JrabopaTopHoii padboTsl Ne3 "OrmpenencHue mapameTpoB
MarHuTHBIX MaTepUalloB U MarHUTHOT'O TOJISL U TATOBBIX XapaKTEPUCTUK JIEKTPOMArHuTa
3JIEMEHTOB MarHUTHBIX IIOCTOSIHHOTO Toka OpoHeBoro tumna" (JlabopaTtopHas pabora)
CUCTEM 3amura 1aboparopHoit paboTsl Ne4 "HMccnenoBanue syieKTpoMarHuTa
MIPUHITUTT JCHCTBUA U nepemenHoro Toka" (Jlaboparopnas pabota)
KOHCTPYKIIMU MarHUTHBIX
CUCTEM MEPEMEHHOI0 TOKa
MPUHLUI IeHCTBUS U
KOHCTPYKLIMH MarHUTHBIX
CHCTEM ITOCTOSIHHOT'O TOKa
ITK-5 NJI-6nk-5 [Ipumensier | YMmeTs: Pacuer cranmonapuoro marauutHoro nosst (KoarponbHast pabota)
METOJbl aHAJIM3a U pacyeTa | pacCUUTHIBATH NTapaMeTphI CunoBsle B3auMoieiicTBusa B MarHUTHOM 1niosie (KonTposibHas paboTta)
JJIEKTPOTEXHUYECKUX MAarHUTHBIX CUCTEM 3amuTa naboparopaoit pabotsl Nel "OnpeneneHne MarHUTHBIX MOMEHTOB
YCTpPOUCTB IUI | DJIEKTPOMAarHuTOB C HaMarHMYEHHBIX JIeTalel ¢ IOMOIIbIO KaTymek ['enpmromnsna”
TEOPETHIECKOTO WCIIOIB30BaHUEM (JTaboparopnas paboTa)
UCCIIEIOBAHNS YHUCJICHHBIX METOJIOB 3amura 1aboparopHoi paboTs! Ne2 "DneKTpoMarHUTHBIN MojBec”
3JIEKTPOMAarHUTHBIX BBITIOJTHATH KOHTPOJIb (JIabopatopnas pabota)
IIPOLIECCOB B DJIEKTPUYECKUX | MArHUTHBIX MaTEPHAIIOB C AHanus nporecca UMITyJIbCHOTO HAMarHUYMBAaHMsI IOCTOSSHHOTO MarHuTa B
U CHJIOBBIX JJIEKTPOHHBIX | IOMOIIBIO KaTyIIEK karymkax ['eneMromnsia (KontposisHas pabora)




amnmnaparax

I'emnbproinnsia

MPUMEHSATh YUCIICHHBIE
METO/IbI ¥ ITPOTPAMMHBIE
CpeACTBa JIJIsl pacyeToOB
CTallMOHAPHOT'O
3JIEKTPOMArHUTHOTO TOJIsS
MPUMEHSATH YACICHHBIE
METO/Ibl U TPOTPaMMHBIE
CpPEACTBA JIJIsl PaCYETOB
KBa3UCTAIIMOHAPHOTO
3JIEKTPOMArHUTHOTO OIS
aHaJIM3UPOBATh CHJIOBBIC
B3aMMOJICHCTBHS B
MarHuTHBIX CHCTEMax
MPOBOJUTH
SKCIIEPUMEHTaIbHbIC
HCCIEIOBAHNSA U
paccUnTHIBaTh NapaMeTPhl
3JIEKTPOMATrHUTOB
MOCTOSIHHOT'O TOKA C
HMCMOJIb30BaHUEM
YHMCJIEHHBIX METOJIOB
MPOBOJIUTH
JKCIIEpPUMEHTAJIbHbIE
HWCCIEIOBAHNSA U
paccUnTHIBATh NTapaMeTPhl
3JIEKTPOMATrHUTOB
IIEPEMEHHOI0 TOKA C
HCIOIb30BaHUEM
YHUCJICHHBIX METOJIOB
paccUuTHIBaTh TapaMeTPhl
MarHuTHBIX CUCTEM
AJIEKTPUYECKUX MAIIIWH C

DNeKTpUUECKHEe TapaMeTPhl AIEKTPOMArHUTA IIEPEMEHHOTO TOKa
(KonTponbsHas pabora)

I'enepaTop ¢ mocTossHHBIME MarHuTamu Ha potope (KonTponsHas pabora)
3amura nabopaTopHoi paboTer Ned4 "HccnenoBanue J1eKTpoMarHuTa
nepemenHoro Toka" (Jlaboparopuas pabota)




HUCIIOJIB30BaAHHNEM
YHUCJIICHHBIX MCTOA0B




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
5 cemecTp

KM-1. DjieKkTpoMarHuTHbIE BeJTHYNHBI

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TectupoBaHue

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHUs1 KOHTPOJBLHOr0O MeponpusiTusi: Tect cocTOMT W3 15 NyHKTOB Ha
conocraiieHne TepMmuH=ornpeaenenue. Ha rect orBoautcs 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 AJIEKTPOMATHUTHOTO 2.0npenenenue TepMuHa “OJIEKTpUUYECKas MOCTOSTHHASA
noJist 3.0mnpenenenue TepMuHa “MarHuTHas MOCTOSHHAsS

4.0Onpenenenue TepMuHa “IEKTPOMarHuTHOE 1oJie”
5.0npenenenue tepmuHa “Hanpspk€HHOCTD
3IEKTPUYECKOTO MOJIS”

6.0Onpenenenue Tepmuna “TLIOTHOCTBIO TOKA
MPOBOIUMOCTH”

7.0npeneneHue TepMuHa “IIEKTPUICCKUAN TUTIOND”
8.0Onexrpuueckas nossgpuzanus “Onpenenenue
TepMHUHA™

9.0Onextpuueckas UHAyKIUs “OnpeneneHue TepMuHa’”
10.0Omnpenencaue TepmuHa “IIIOTHOCTH IJCKTPHUECKOTO
TOKA CMEILLEHUS

11.0npenenenue TepMuHa “MaruuTHast UHIYKIUS
12.0npenenenne tepmuna “Cuna Kynona”
13.0npenenenue tepmuna “Cuita Jlopenua”
14.0Onpenenenne tepMuHa “HamarHn4eHHOCTD
15.0npenenennie TepmuHa “HanpskeHHOCTH
Mar"MTHOIO NOJs~




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

KM-2. PacyeT cTAlMOHAPHOTO MATHUTHOTO MOJIsI

®opmbl peaausanun: [lucemennas padbora

Tun kouTposbHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOIO MeponpusaTHs: KoHTponbHas paboTa Ha KOMIbIOTEpax
¢ ucnoib3zoBanuem EasyMag3D

Kpartkoe cogep:xxanue 3aganus:
ITocTpouTh MOAEIB IS pacyeTa MarHUTHOM CHCTEMBI.
- Paccuurtarh U mocTpOUTh 3aBUCUMOCTD ITOTOKOCILIETVIEHHSI B KaTYIIKE OT OCEBOTO
IIEPEMEIICHHUS BHYTPEHHEN 4aCTU MarHUTHOM CUCTEMBI B 33JJaHHBIX IIpEaeIax.
- [locTpouts KapTUHY pacupeneneHruss HAMATHUYEHHOCTH B AETAJIAX MarHUTHOM CUCTEMBI ITPU
CHMMETPUYHOM U JBYX KPAWHUX MMOJIOKEHHUSIX

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: MNPUMCHATL  YUCJICHHBLIC
METOIbI U IPOTPaAMMHBIC CPCACTBA
JUIA PacucToB CTallMOHAPHOTO
SJICKTPOMArHUTHOTIO ITOJIA
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1.

Figure 1 FeomeTpua MarHUTHOM CUCTEMDI

Paccunrtarh U HOCTPOUTH 3aBUCHMOCTb
MOTOKOCHEIUIEHUS B HEMOJIBUKHOM (BHEIIHEW) KaTyIIKe
OT OCEBOI0 NIEPEMEILIEHUS BHYTPEHHEN YaCTH MarHUTHOM
cUCTEMBI B ipenenax X=+16 Mm.

IlocTpouTh KapTUHY paclpeesIeHNuss HAMarHUYEHHOCTH




B JICTAJIIX MATHUTHOW CUCTEMBI IIPH CUMMETPUYHOM U
JBYX KPaWHUX IOJIOKEHUSAX.

Hcxoanbie naHHbIE:

1. IlmoTHOCTH TOKA B KaTymkax J=2 A/MMm2
2. MarautonpoBo/ibl, CEpACYHUKHU U TOJIIOCA
n3roroyieHbl MaTepuaia Crans 10.
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2.

Figure 2 FeomeTpusa MarHUTHOM CUCTEMDI

PaccunTarth 1 MOCTPOUTH 3aBUCUMOCTh
MMOTOKOCIIEIUICHHS B KaTYIIKE OT OCEBOTO MepEMEIICHUS
BHYTPEHHEHN 4aCTH MAarHUTHOM CUCTEMBI B Mpeeaax
X=£18 mMM.

[TocTpouts KapTUHY pacHpeieIeHUs] HAMArHUYEHHOCTH
B JIETAJISIX MAaTHUTHOW CUCTEMBI IPU CUMMETPUYIHOM H
JBYX KpalHUX MOJOKEHHUSAX.

HcxoaHble JaHHbIE:

1. Hamaran4eHHOCTh ITOCTOSHHBIX MarauToB M=1000
KA/M,

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

3. MarsuTonpoBO/ibl, CEPACUYHUKHU U TOJIFOCA
n3rotosieHsl MaTepuana Crainp 10.
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3.

Figure 3 FTeomeTpus MarHUTHOM cUCTEMDI

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

[TocTpoutsh KapTUHY pacHupesesieHrs HAMarHUYeHHOCTH
B JIETAJISIX MAarHUTHOW CUCTEMBI MIPU 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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4.

Figure 4 TeomeTpua MarHUTHO cucTEMbI

11



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 MAarHUTHOM CUCTEMBI IPU 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 MATHUTHOM CUCTEMBI IPU CUMMETPUYHOM U
JBYX KPaHUX MOJOKEHUSAX.

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
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHUE JJIS PEIICHUS 3a/1a4

Ouenxa: 3

Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHkKa "y10BIEeTBOPUTENILHO" BBICTABIISETCS
€CJIM 3aJlaHue MPEUMYILECTBEHHO BBIITOJIHEHO

KM-3. CuyoBble B3auMoOAeicTBHS B MATHUTHOM I10JI€

®opmbl peanuzanuu: [lucemennas padora

Tun kouTpoabHoro meponpusitusi: KonrpospHas padora

Bec konTpoabHoro meponpustusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOIO MeponpusaTHs: KoHTponbHas paboTa Ha KOMIIbIOTEpax
¢ ucnoinb3zoBanuem EasyMag3D

Kpatkoe cogepkanue 3ajaHus:
[TocTpouTh MOAEIH JJI pacyeTa CHJI B MATHUTHOM CUCTEME, COCTOSIICH U3 3JIEKTPOMAarHUTa U
MOJIBUKHOTO 3JIeMeHTa. PaccunTaTh 3aBUCHUMOCTD CUJIBI, AEMCTBYIOIIECH Ha MOABUKHBIH
AJIEMEHT, OT pa3Mepa 3a30pa MEX Iy MOIBMKHBIM HJIEMEHTOM H CEPICTHHKOM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTb: aHaIM3UPOBAaTh CHIIOBBIE

B3 aHMOHCﬁCTBHﬂ
CHUCTEMax

B

MarouTHBIX

1.Paccuntarh 3aBUCUMOCTb CUJIBI, IEHCTBYIOIIEH Ha
MOJABUHBIN 3JIEMEHT OT pa3Mepa 3a30pa MKy
MOJABUKHBIM 3JIEMEHTOM U CEPJICUHUKOM. 3230

U3MEHSETCS OT 2 10 8 MM.

Figure 6 FeomeTpua MarHUTHOM CUCTEMDI

Hcxonnbie naHHbIE:
Cepoeunux

Ceuenue - 28x28 MM
Juna - 110 MM
Marepuan - Crans 10

Kamywixa snexkmpomacnuma

BuyTpeHHee ceueHne - 28x28 Mm

Buemnee ceuenue - 34x34 Mm

Juna - 100 MM

[TmoTHOCTE TOKaA - 10 A/MM”2

Karymka pacnonoxeHna Ha cep/IeHHUKE CHMMETPUYHO 110
JUTHHE

TloosuoicHblil 3nemenm
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Ceuenue - 26x26 MM
Bricora - 10 MM
Marepuain - Ctans 10

2.PaccunTtarh 3aBUCUMOCTb CHJIBI, IEHCTBYIOIIEH Ha
MOJABUKHBIN 3JIEMEHT OT pa3zMepa 3a30pa MEKy
MTOJABMKHBIM 3JIEMEHTOM U CEPJICUYHUKOM. 3230
HM3MEHSIETCS OT 2 J10 8§ MM.

Figure 7 FeomeTpus MarHUTHOM CUCTEMDI

HcxoaHbie JaHHBIE:
Cepoeunux

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

Kamywxa snekmpomaenuma

Buytpennee ceuenue - 32x32 Mmm

Buemntnee ceuenue - 38x38 MM

JmuHa - 85 Mm

IInorHocTth TOKA - 10 A/MM™2

Karymika pacronoxena Ha cep/IeYHUKE CHMMETPUYHO TI0
JUTHHE

Tloosuoicnblil snemenm

Ceuenue - 36x36 MM

Bricora - 8§ MM

Hamarunuyennocts 1000 kA/M

3.PaccunTtarh 3aBUCUMOCTb CUJIbI, IEHCTBYIOLIEH Ha
MTOJABVKHBIN 2JIEMEHT OT pa3Mepa 3a30pa MEXKy
MOABUHBIM 3JIEMEHTOM U CEPJICYHUKOM. 3a30p
H3MEHSIETCS OT 2 0 8 MM.
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HcxoaHble JaHHDBIE:
Cepoeunux

Ceuenue - 22x22 mm
Hnmuna - 140 mm
Marepuain - Crans 10

Kamywixa snexkmpomacnuma

Buytpennee ceuenue - 22x22 MM

Buemnee ceuenne - 28x28 Mm

Hmuna - 130 mm

[TnoTHOCTH TOKA - 10 A/MM"2

Karymika pacrosnoxeHa Ha CepJIeYHUKE CHMMETPUYHO 110
JUTIHE

Tloosusichbiii snemenm
BuyTtpennuii quamerp - 22 MM
Buemnwnii nuamerp - 28 mm
Bricora - 5 MM

IInotHOCTH TOKA - 5 A/MM™2

Onucanne MKAJbI OIIEHUBAHUS

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

Oyenka: 4
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

KM-4. 3amura 1adopatopHoii padorsl Nel "OnpenesieHue MATrHUTHBIX MOMEHTOB
HAMarHU4YeHHBIX JeTasell ¢ noMoubio Karymek I'esbMroabua'

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro MeponpusatTusi: CTyIeHTy BblAAaeTCs JBa BOMpoca IO
Teme JabopaTopHOil paboThI U OTBOAUTCS 15 MUHYT Ha MOJATOTOBKY K 3aIlUTE.

Kparkoe cogepxanue 3a1aHusi:
1. [TosicCHUTH BBHITIOTHEHUE OJHOTO U3 MMyHKTOB Ta0OPAaTOPHO PabOTEHI.

2. OTBETUTH Ha TEOPETUYECKHUI BOIIPOC.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOIbI KOHTPOJIA 1.JlaitTe onpenenenne TepMUHA "MOTOKOCIIETIEHUE" .
MarHUTHBIX MaTepuaioB u 2.JlaifTe onpenenenre TepMrUHa "MarHUTHBI MOMEHT"
DJICMCHTOB MAarHuTHBIX CUCTEM HaMarom4ycHHOI'O TEJlia.

3./laiiTe onpeneneHne TEpMrUHA "HAMarHUYEHHOCTD .
4.Kakue COOTHOIIECHHSI pa3MEPOB Yy KaTyIIEK
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T'eaxpmronsna?

5.Yto Ha3bIBaeTCs MOCTOSIHHOM Katyiiek ['enbMronbia?
6.Kak ycTpoeHbl u3MepUTEIbHbIC KaTyIIKH
I'enpmromnsia?

7.Kak moTokocuenieH|ue KaTymek [ eaTpMrosibiia CBsI3aHo
C HAMarHM4YE€HHOCTHIO UCIBITYEMBIX 00pa3IloB?
8.Ilouemy norokocuemieHue karyiiek ['expMrobia
MIPOTNOPIMOHAIBHO OCEBOM COCTABIIAIONICH MAarHUTHOTO
MOMEHTa HaMarHW4eHHoro Tena’?

9.Ilouemy norokocuerieHue karymek ['enbmromnbia
¢71a00 3aBUCHUT OT HOJIOKEHUS HaMarHUYeHHOI'0 Tea
BHYTPH 30HBI OTHOPOJAHOCTH?

10.Kak paccuutrath MarHUTHbIA MOMEHT
HaMarHW4YeHHOTO TeJIa 10 U3BECTHOMY Paclpe/IeTICHUI0
HaMarHM4eHHOCTH?

VYMeTh:  BBINOJHATH

KOHTPOJIb

MAarHuTHBIX MaTcpruaIoB C
IMMOMOIIBIO KATYIICK FGMJIBFO.HI)IIB.

1.Kak IMPOBOAXUTCA KOHTPOJIb HAMAIrHU4YCHHOCTD
MOCTOAHHBIX MAIrHUTOB B KaTyIlIKax I GHBMFOHLHH?

Onucanne MKAJbI OIIEHUBAHHS:

Ouyenka: 5

Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIIICHUS 337124

Oyenka: 3

Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E TPEUMYILLECTBEHHO BBITIOJIHEHO

KM-5. 3amura adopatopHoii padorsl Ne2 " JjieKTpoMarHuTHbIN noasec"

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJIBLHOIo MeponpustTus: CTyIeHTy BblAAETCsS JBa BOMpOca IO
TeMe JabopaTopHOM pabOTHI U OTBOAUTCS 15 MUHYT HA MOATOTOBKY K 3aIlIHTE.

Kpartkoe cogep:xkanue 3a1aHuA:
1. [TosSICHUTD BBITTOJTHEHUE OJTHOTO U3 IMYHKTOB JJAOOpaTOPHOM PabOTHI.
2. OTBETUTH Ha TEOPETUYECKHI BOIIPOC.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTB: MIPUHLIUI
MarduTHOM JIEBUTAIINHU

NEeNCTBUSA

1.IIpuHumMn 1efcTBUS JIEKTPOMArHUTHOTO MOJIBECA.
2.Y9T10 Takoe TOYKH YCTOWYHNBOrO U HEYCTOMYHNBOTO
paBHOBECHS?

3.O0BACHUTH MPUHIINI ICHCTBUS
IIOTEHIIMOMETPUYECKOT0 1aTYUKA, UCIIOIB3YEMOTO IS
W3MEPEHUS YCUITU.

4.Kaxk 3aBMCHT JIEKTPOMAarHUTHas CUJIa OT AMAMETpa
CTEpXKHS?
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5.YTo Takoe TOK TporaHus U KaK OH U3MepsieTcs?
6.Kak 1 mouemy n3MeHs€TCs TATOBask XapaKTePUCTHKA
ANEKTPOMArHUTHOTO MO/BECA MIPU HATTUYUU U
OTCYTCTBHUH (peppOMarHUTHOTO KapKkaca?

7.Kak onpeaenuTh KOOpAUHATY 3aBUCaHUS sIKOps B OM
nozsece?

8.UTo Takoe TAroBas XapaKTepUCTHKA dJIEKTpOMarHuTa?
9.Kak Bnusiet hopma SKOpsi Ha XapaKTEPUCTUKU
3JeKTpoMaruura?

10.Kakue ¢pakTops! BIUAIOT HA 3HAYCHUE
3JIEKTPOMArHUTHON CUJIbI?

YMers: IIPOBOJIUTH 1.Kak uzmMepsieTcst TOK TpOraHUs 3IEKTPOMArHUTHOTO
JKCIIEPUMEHTAJIbHBIE noznseca’?

UCCIENOBAHUS U PaCCUUTHIBATH 2.Kak n3mepsiercst TAroBast XapakTepUCTHKA

napameTpsl 3JIEKTPOMAarHUTOB JIEKTPOMAarHUTHOIO nozaseca?

IIOCTOSIHHOTO TOKa C 3.Kax uzmepsiercst pacnpeziesieHue MarHuTHOro 1MoToKa B
UCIIOJIb30BaHUEM YHUCJICHHBIX CTEPKHE JIEKTPOMarHUTHOIO nojBeca’?

METO/I0B 4.Kak paccunTbIBaeTCs TATOBask XapaKTEPUCTUKA

aJIeKTpoMaruuTHoro nozseca? Ilposectu cpaBHeHUE
pacUeTHBIX U KCIEPUMEHTAIbHBIX JaHHBIX.

5.Kak u3zmepsiercs pacnpeieieHie MarHuTHOTO 1OTOKa B
CTEpXHE 3JIEeKTpOMarHuTHoro nojseca? Ilposectu
CpPaBHEHME PACUETHBIX M SKCIEPUMEHTAIbHbBIX JAHHBIX.

OnucaHue MKAJbI OlleHUBAHUS:

Oyenka: 5
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1neHKa "0TIUYHO" BBICTABISAETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANpaBJICHUE [l pEIICHUs 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: OneHka "yJI0BICTBOPUTEIIHHO" BEICTABIISICTCS
€CIIM 3aJJaHNe MPEUMYIIECTBEHHO BBITIOTHEHO

6 cemecTp

KM-6. Anaau3 npouecca UMIYJbCHOI0O HAMAarHu4YuBaHus MOCTOAHHOI0O MarnuTa B
KaTymkax I'eapMroasma

®opmbl peanusanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHusi KOHTPOJIbHOro MeponpusaTusi: KonrponbHas paboTa Ha KOMIbIOTEpax
¢ ucnonp3oBannem EasyMag3D

Kpatkoe cogep:xanue 3aganus:
[TocTpouTh MOJIENTH MATHUTHOM CUCTEMBI KaTyIIKax ['enbMrosibiia. BeITOTHUTE aHAIN3
MpOLECCa UMITYJIbCHOTO HAMarHMYMBAaHUS ITOCTOSHHOI'O MarHuTa:
e - OnpeaenuTb 31EKTPUYECKME NapameTpbl KaTyleK MeibmMrobua;
e - PaccuutaTtb napameTpbl MMMy ibca TOKa NPW paspage KoHaeHcaTopHon 6aTapeu;
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e - PaccumTtaTb pacnpeaeneHne HamarHM4eHHOCTM NPU MaKCUMyMe ToKa (paboune TOUKM Ha HayaibHOM

KpPMBOM HamarHM4mMBaHmsa).

KoHTpoJibHbIE BONIPOCHI/3a/1aHUA:

VYMern: INPUMCHATE  YHUCJIICHHBIC
MCTOJbI U NIPOTrPaMMHBIC CPCACTBA
JIA pacducToB
KBa3UCTAllMOHAPHOT'O
OJICKTPOMAarduTHOI'O I10JIA

1.

OnpeaennTb 3NIEKTPUYECKME MapaMeTpbl KaTyLeK
lenbMrosibLa 1 paccyMTaTb NapameTpbl UMMY/1bca TOKa Npu
pa3spage KoHaeHcaTopHOM 6aTapeun Npu MMMy 1bCHOM
HamMmarHM4YmMBaHuMm

pi |
§

Figure 8 FeomeTpusa marHuHoi cuctembli

NOCTOAHHOIO MarHuTa. PaccumTaTb M NOCTPOUTL
pacnpegeneHne HaMarHMYEHHOCTU NP MaKCMMYMe TOKa
(paboune TOUYKKM Ha HaYaNbHOM KPUBOW HaMarHMYMBaHMs).

Hcxoanble naHHbIE

Kamywxu I'enomeonvya

Buemnuit nuametp Dk - 80 mm

Buytpennunit quametp dk - 60 MM

Bricora karymiku hk - 10 Mmm

Koaddunment 3anonHeHns okHa karymku - 0.6
Karymiku BKIFOUEHBI TOCIIEI0BATEIBHO COTIACHO
ComnpoTuBieHre NPUCOEANHEHUH KOHIEHCATOPHOM
Oartapeu cymmapuoe — 0.8 Om

Tlocmosnublii macruum

Huametp dm - 30 Mmm

Bricora hm - 5 Mm

Martepuan NdFeB (HauanpHas).

VY aenbHas syiekTpudeckas mpoBoauMocts — 5.0 MCum/m
2.

OnpeaenunTb 3NeKTpUYECcKne napameTpbl KaTyllek
FeNbMro/ibLa U paccumTaTh NapameTpbl UMMYAbCca TOKa Npu
paspage KoHAeHCaTOPHOMN 6aTapen Npu MMMYAbCHOM
HamarHMYnBaHum
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Figure 9 FleomeTpusa marHuHo cuctembl

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

HcxoaHbie JaHHBIE

Kamywxu I'enomeonvya

Buemnuit nuametp Dk - 140 mm

Buytpennnii quametp dk - 100 mm

Bricora karymku hk - 15 mm

KoaddunmenT 3anonHeHns okaa Karymk - 0.6
Karymku BKIIFOUEHBI IOCIEA0BATENBHO COTJIACHO
CornpoTuBieHHE MPUCOSAMHEHUN KOHIECHCATOPHOM
6arapeun cymmapuoe — 0.8 Om

Ilocmosannwiti macHum

Huametp dm - 50 MM

Bricota hm - 15 mm

Marepuan NdFeB (nauanbhas).

VY nenbHas snekTpuyeckast npoBoaAuMoctsb — 5.0 MCum/m
3.

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

pi |
y

Figure 10 TeomeTpua 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

Buemnuit nuametp Dk - 180 MM

Buyrpennuii tuametp dk - 140 MM

BricoTa karymku hk - 20 mm

Koaddunment 3anomnenus okna katymku - 0.6
Karymku BKII0YEHbI IOCIE10BATENBHO COIIACHO
ConpoTuBiieHUE TPUCOSTUHEHUN KOHIEHCATOPHOU
Oarapeun cymmapaoe — 0.8 Om

Ilocmosinuwiti macnum

Huametp dm - 70 mm

Bricora hm - 25 mm

Marepuan NdFeB (Hauanbhas).

VY aenbHas dyieKTpudeckas mpoBoauMocts — 5.0 MCum/m
4,

OnpesenvTb 3N1eKTPUYECKME MapaMeTpbl KaTyLlek
FeNbMro/ibLia M paccynTaTb NapameTpbl UMMYAbCa TOKa Npu
pa3spase KOHAEHCATOPHOM 6aTapen Npu MMMYIbCHOM
HaMarHM4mBaHmmn

pi \
S

Figure 11 reomeTpMa MarHUTHOWM CUCTEMBDI

MOCTOAHHOrO MarHuTa. PaccumMTaTb M NOCTPOMUTD
pacnpegeneHne HaMarHMYEHHOCTU NPU MaKCMMYMe TOKa
(paboume TOUKM Ha HaYaNbHOW KPUBON HAMaArHNMUYMBAHMSA).

Hcxoanblie naHHbIE

Kamywxu I'enomeonvya

Bremnmit nnamerp Dk - 210 mm

Buytpennuit nuamerp dk - 180 mm

Bricorta karymku hk - 25 mm

Koaddunment 3anonneHns okaa karymk - 0.6
Karymku BKII0YeHBI OCIE10BATENBHO COTJIACHO
ConpoTHuBieHNE TPUCOEANHEHNN KOHAEHCATOPHOU
Oatapeu cymmapaoe — 0.8 Om

Tocmosinnbiii macnum

Huametp dm - 90 Mmm

Bricora hm - 35 MM

Marepuan NdFeB (mauanbhas).
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\ VY nenpHas aekTpudeckas mpoBoauMocTsb — 5.0 MCum/m |

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WIIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOMIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHUE JIsI PEIIICHHS 3a/1a4

Ouenxa: 3
Onucanue xapaxmepucmuxu evinonenus snanus: OneHka "yI0BIECTBOPUTEIILHO" BEICTABIISCTCS
€CJIM 3aJIaHue TIPEUMYIIECTBEHHO BBIIIOJHECHO

KM-7. DiekTpuuecKkne mapaMeTpbl 3JIEKTPOMArHUTA MEPeMEeHHOr0 TOKa

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpoLHOrO Meponpusitus: KourponpHas padora

Bec koutposabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeneHusi KOHTPOJIbHOro Meponpusitusi: KontposbHas paboTa Ha KOMIIbIOTEpPaX
¢ ucnosbzoBanueM EasyMag3D

KpaTKOC CodcpiKaHuE 3aJaHUs:
HOCTpOI/ITB MOACIIb MarduTHOHM CHCTEMHBI. OHpeI[CJ'II/ITe QJICKTPHUYCCKUC ITapaMCTPbIL

9JICKTpOMAruuTa rnepeMEeHHOro TokKa CO CIIJIOIIHBIM CTaJIbHBIM CECPACHHUKOM.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: pacCUMTBHIBATh MAPAMETPHI 1.0mnpenenure 3AEKTPUUYECKUE TTApaMETPhI

MAarHUTHBIX CUCTEM 3JIEKTPOMArHUTa NEPEMEHHOI0 TOKA CO CILIOIIHBIM
ANEKTPOMATHUTOB c CTaJIbHBIM CEpACYHUKOM Z = RupoBoja + Ruorepsb +
HUCIIOJIb30BAHUEM YUCJIEHHBIX JjwLKaTymKu

METOJIOB

»l
>

@90
@70

Hcxoaubie JaHHBIE
Yacrota - 50 I'g
VY nenwpHas 21, ipoBoauMocts 1| MCum/m
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OTtHocHTeNbHAS Mard. MpoHuIaeMocTs - 200

3a30p 6 - 2 MM

Tonmuna sikops t - 10 mm

UYwucno Butkos - 300

Ceuenue npoBoja - 1.0 Mmm”2

2.0npenenute 3IEKTPUUECKUE TapaMeTphbl
3JIEKTPOMArHuTa NEPEeMEHHOr0 TOKa CO CIUIOUIHBIM
CTaJIbHBIM CEpACYHUKOM Z = RupoBoja + Ruorepb +
JjwLKaTymku

»l
Ll

@90
@70

Hcxoanblie naHHbIE

Yacrora - 100 I'

VY aenbHas 31 poBoAUMOCTh 3 MCum/M
OTHocHTeNbHAs Mard. npoxnuaemMocts - 100
3a3zop § - 6 MM

TommuHza skops t - 10 mm

Yucno Butkos - 500

Ceuenune nposoja - 0.6 Mmm”2

3.0mnpenenuTte 31EKTpUYECKUE TapaMeTphl
JIEKTPOMAarHuTa NepeMeHHOro TOKa CO CIIOLIHBIM
CTaJIbHBIM CEpACUYHUKOM Z = RupoBoja + Rmorepsb +
JjwLKaTymku
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Hcxoanblie naHHbIE

Yacrora - 75 I'n

VY aenbHas 31 IpoBOAUMOCTH 5 MCum/m
OTHOcHTeNbHAs MarH. MpoHUIaeMocTh - 150
3azop 6 - 5 MM

TommuHza skops t - 14 mm

Yucno Butkos - 500

Ceuenue nposoja - 0.4 mm”2

4.0Onpenenute 3JIEKTPUUECKUE TapaMeTpbl
3JIEKTPOMAarHuTa NepeMeHHOro TOKa CO CIIOLIHBIM
CTaJIbHBIM CEpACYHUKOM Z = RupoBoja + Ruorepsb +
JjwLKaTymku

»l
Ll

@90
@70

HcxoaHblie JaHHbIE

Yacrora - 250 I'nx

VY aenbHas 31 IpoBOAUMOCTE 6 MCum/M
OTHOcHTeNbHASI MaTH. POHUIIAEMOCTH - 50
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3azop § - 7 Mmm

TommuHa sikops t - 6 MM
Yucno Butkos - 500
Ceuenue nposoja - 0.8 MmM”"2

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHkKa "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WJIH BBITIOJTHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

OnucaHnue xapakmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouIio" BICTaBISETCS €CIu

OOJILIIMHCTBO BOITPOCOB PACKPHBITO.

BBI6paHO BCPHOC HAIIPABJIICHUE JJIA pCIICHUA 3aJa4

Oyenka: 3

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e NPEUMYILIECTBEHHO BHIIIOJIHEHO

KM-8. FeﬂepaTop C MOCTOSTHHBIMUA MATrHUTAMHU Ha POTOpPE

®opmbl peaausanun: [lucemennas padbora

Tun kouTposbHOro Meponpusitusi: KonrposnsHas padora
Bec konTposbHoro meponpustusi B BPC: 20
IIpoueaypa npoBeaeHusi KOHTPOJIbHOIO MeponpusaTHs: KoHTponbHas paboTa Ha KOMIbIOTEpax

¢ ucnoib3zoBanuem EasyMag3D

KpaTkoe conep:kanue 3a1aHusi:

HOCTpOI/ITB MOACIb MarHUTHOM CHCTEMEI reaeparopa € IoCTOAHHBIMU MarouTaMu Ha pOTOPC.

Paccuurarth:

1. 3aBHCUMOCTh MEXaHUYECKOTO MOMEHTA, JEHCTBYIOLIEr0 Ha pOTOp , OT yIjia IOBOPOTa
pOTOpa MpH MOCTOSHHBIX TOKaX B (pa3ax craropa.

2. DJIC xomocToro xo/aa reHeparopa

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: paccuuThIBaTh MapaMmeTpbl

MAarHuTHBIX CHUCTEM
SJICKTPHUICCKUX MalInuH C
HUCIIOJBb30BaAHHEM YHUCJIICHHBIX
METOJ0B

1.BBIMOTHUTE aHATN3 MarHUTHOM CUCTEMBI FeHepaTopa
MOCTOSIHHBIMM MarHutamu Ha potope. Paccunrars 3/1C
XOJIOCTOTO X0Ja reHeparopa. PaccunraTts 3aBUCUMOCTb
MEXaHUYECKOI0O MOMEHTA, JEHCTBYIOLIEr0 Ha pOTOP, OT
yriia TOBOPOTa pOTOpa MPHU MOCTOSHHBIX TOKaX B (pa3ax
CTaTopa, COOTBETCTBYIOIIUX MOMEHTY BPEMEHHU C
MaKCUMaJIbHBIM TOKOM B OJTHOM 3 (ha3.

C
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Figure 12 TeomeTpusa MarHUTHOK cUCTEMDbI

Hcxoanblie naHHbIE

Jnnaa mammae! - 200 MM

HamaranaeHHOCTh MMOCTOSTHHBIX MAarHUTOB IO PATUYCY -
1100 kA/m

Ywucno nap nosrocos - 4

Ckopoctb Bpamenus - 1000 06/mMun

Yucao BUTKOB KaTymiek Ha moiocax - 200
[Inomans nonepeyHoro ceueHus KaTymky pasHa 1/2
IJIOLIAIM OKHA MEXY MOJIFOCAMU

T'eomempuueckue pasmepul (YKazanvl Ha pucyHke)
R1 =48 mm

R2 =63 Mmm
R3 =68 Mm
R4 =72 MM
R5 =69 mm
R6 =81 MM
R7=93 mm
$1=10°
$2 =10°
¢$3 =15°

2.BBINOJIHUATH aHANIU3 MATHUTHON CUCTEMBI TeHepaTopa ¢
MOCTOSIHHBIMM MarHutamu Ha potope. Paccunrars 3/1C
XO0JIOCTOTO X07ia reHepaTopa. PaccunuraTh 3aBUCUMOCTH
MEXaHUYECKOI'0 MOMEHTA, ACHCTBYIOIIETO HA POTOpP, OT
yTJia TOBOPOTa POTOPA MPHU MOCTOSTHHBIX TOKaX B (hazax
CTaTOpa, COOTBETCTBYIOIIMX MOMEHTY BPEMEHH C
MaKCUMaJIbHBIM TOKOM B OJTHOU 3 (ha3.
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Figure 13 FleomeTpua MarHUTHOM cUCTEMDbI

Hcxoanblie naHHbIE

Jnnaa mammae! - 200 MM

HamaranaeHHOCTh MMOCTOSTHHBIX MAarHUTOB IO PATUYCY -
1100 kA/m

Ywucno nap nosrocos - 4

Ckopoctb Bpamenus - 1000 06/mMun

Yucao BUTKOB KaTymiek Ha moiocax - 200
[Inomans nonepeyHoro ceueHus KaTymky pasHa 1/2
IJIOLIAIM OKHA MEXY MOJIFOCAMU

T'eomempuueckue pasmepul (YKazanvl Ha pucyHke)
R1 =68 mm

R2 =90 mm
R3 =95 MM
R4 =99 mm
R5=96 mm
R6 =108 Mm
R7=123 mm
$1=12°
$2 =10°
¢$3 =15°

3.BBIMOTHUTE aHAJIM3 MarHUTHOM CUCTEMBI TeHepaTopa ¢
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 (hazax
CTaTOpa, COOTBETCTBYIOIINX MOMEHTY BPEMEHU C
MaKCUMaJIbHBIM TOKOM B OJTHOU 3 (ha3.
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Figure 14 TeomeTpusa MarHUTHOK cUCTEMDbI

Hcxoanblie naHHbIE

Jnnaa mammae! - 200 MM

HamaranaeHHOCTh MMOCTOSTHHBIX MAarHUTOB IO PATUYCY -
1100 kA/m

Ywucno nap nosrocos - 4

Ckopoctb Bpamenus - 1000 06/mMun

Yucao BUTKOB KaTymiek Ha moiocax - 200
[Inomans nonepeyHoro ceueHus KaTymky pasHa 1/2
IJIOLIAIM OKHA MEXY MOJIFOCAMU

T'eomempuueckue pasmepul (YKazanvl 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 (hazax
CTaTOpa, COOTBETCTBYIOIIMX MOMEHTY BPEMEHH C
MaKCUMaJIbHBIM TOKOM B OJTHOU 3 (ha3.
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Figure 15 FleomeTpusa MarHUTHOM cUCTEMDbI

Hcxoanblie naHHbIE

Jnnaa mammae! - 200 MM

HamaranaeHHOCTh MMOCTOSTHHBIX MAarHUTOB IO PATUYCY -
1100 kA/m

Ywucno nap nostocos - 4

Ckopoctb Bpamenus - 1000 06/mMun

Yucao BUTKOB KaTymiek Ha moiocax - 200

[Inomans nonepeyHoro ceueHus KaTymky pasHa 1/2
IJIOLIAIM OKHA MEXY MOJIFOCAMU

T'eomempuueckue pazmepul (ykazanvl 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 BOMPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3

Onucanue xapakmepucmuxu evlnoinerus 3Hanus.: O1eHKa "yJ0BICTBOPUTEIHHO" BHICTABIISIECTCS
€CJIM 3aJlaHue TPEUMYIIIECTBEHHO BBITTOIHEHO
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KM-9. 3ammra 1adoparopHoii padorsl Ne3 "Onpenesienne napaMeTpoB MArHUTHOTO
MOJISl U TATOBBIX XaPAKTEPUCTHK 3JIEKTPOMATHUTA MOCTOSIHHOI0 TOKA OPOHEBOro Tuma'

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbHOro MeponpusaTusi: CTyIeHTY BBIJIa€TCsA JIBa BOMpOca IO
TeMe JIabopaTOpHOU pabOThl M OTBOAUTCA 15 MUHYT Ha MOATOTOBKY K 3alllUTe.

Kparkoe cogepxxanue 3aganus:
1. ITosICHUTD BBINOJIHEHUE OJHOTO U3 ITYHKTOB J1JAOOPAaTOPHON pabOTHI.
2. OTBETUTH Ha TEOPETUUECKUI BOIIPOC.

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3HaTh: NOPUHLUI JEHCTBUS U 1.Ha uTo Bamsiet ¢opma moiocoB 3JIEKTPOMArHUTa?
KOHCTPYKIIUM MarHUTHBIX CHCTEM [Touemy?
MOCTOSIHHOT'O TOKA 2.Kak u3mMepsieTcs MOoTOKOCIEIUICHHE?

3.Kak 3aBHCHUT 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 NOTOKOCHEIICHUE B IPOrpaMMe
EasyMag3D?

7.YTo Takoe cuiia OTpbIBa AKOPs U KaK OHA CBsi3aHa C
AEKTPOMArHUTHOU CUIION?

8.Kak Bimsier ¢opma MoJItocoB Ha TATOBYIO
xapakrepuctuky? [louemy?

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

10.00bsicHUTE IPUHLIUT JIeHCTBUS JIEKTPOMArHuTa 13
nabopaTtopHoit padoTel. Kakue QyHKIIMM BBITOTHSIET
CTOII, IKOPb JIEKTpOMaruura’?

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

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenxa: 5
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Onucanue xapaxmepucmuxu evinonenus: 3uanus: O1eHKa "yI0BICTBOPUTEIILHO" BHICTABIISACTCS
€CITH 3a/IaHUE TPEUMYIIECTBEHHO BBITIOJTHEHO
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KM-10. 3amuTra jsadopaTopHoii padorsl Ned "UcciienoBanue 3J1eKTPOMATHUTA

MmepeMeHHOoro Toka'

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHnss KOHTPOJIbHOro Meponpusitusi: CTyIeHTy BbIAAeTCS JBa BOIpOCa IO
TeMe J1abopaTopHOil pabOThl M OTBOAMTCS 15 MUHYT Ha IOJTOTOBKY K 3aIlIUTE.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

1. ITosICHUTD BBIMOJHEHUE OJHOTO U3 IIYHKTOB JIAOOPATOPHON PabOTHI.
2. OTBETUTH Ha TEOPETUUECKUI BOIIPOC.

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3HaTh: NOpPUHLIMNO  JCHCTBUS U
KOHCTPYKLUMA MArHUTHBIX CHCTEM
MIEPEMEHHOT0 TOKA

1.Kak paccunrarh neiicTByrolee 3HaYEHUE TOKA, €CIIU
M3BECTHA 3aBUCUMOCTb TOKA OT BpEMEHU?

2.Kak u3MepuTh MarHUTHBIN IOTOK B CEPJCUHUKE
JIEKTPOMAarHuTa eEpeMEHHOro ToKa?

3.Kaxoe BnusiHuE OKa3bIBa€T SKpaH HA TOK
JJIEKTpOMaruura’?

4.Kakue napaMeTpbl 3JIEKTPUUECKON LN
JIEKTPOMAarHuTa U3MEHSI0TCA IIPU YCTAHOBKE dKpaHa?
[Touemy?

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

6.Yto xapakTepu3yeT TaHI€HC YIJIa IIOTEPb U KaK Ha €ro
3HA4YECHHE BIMSET dKpaH/

7.Kakue nonymieHust ObUIM TPUHATHI IPU TOCTPOSHUU
MOJIETH JIEKTPUUECKOM IeNH 3JIEKTPOMarHura
nepemMeHHoro Toka B Matlab Simulink?

8.Kakum 00pa3oM MarHUTHBIE U AJIEKTPOIPOBOISAIINE
CBOICTBa MaTepHaja CepJCYHNKA dJIEKTPOMarHuTa
OTpakaroTCsl Ha OCIMIUIOTPaMMe TOKa KaTyIIKU
2JIEKTpOMaruura’?

9.Kax n3MeHuTCs TOK 3J1€KTpoMaruura 6e3 3KkpaHa, eciiu
4acTOTa HANPSDKEHMsI yMEHBIINUTCSA B 2 pa3a’?

YMers: IIPOBOJIUTH
JKCIEPUMEHTAJIbHBIE
UCCIIEIOBAaHUSI M PACCUUTHIBATH
napaMeTpsl AJIEKTPOMAarHuToB
MIEPEMEHHOTO TOKa c
MCII0JIb30BaHUEM YHCIEHHBIX
METO/I0B

1.Kak u3mMepstoTcs 2JIeKTpUUECKHE ITapaMeTphl
3JEKTPOMArHUTa MOCTOSIHHOTO TOKa?

2.Kak paccuuThIBalOTCS MOTOKOCIEIIICHUS KaTyIIKA
3JEKTPOMArHUTa U U3MEPUTENIbHBIX KATYILIEK B
nporpaMMHoM KoMmiuiekce EasyMag3D?

3.Kak paccuuThIBarOTCs apaMeTpbl MAKPOMOEIH
AJIEKTPOMAarHuTa NepeMEeHHOro TOKa C MOMOIIBIO
EasyMag3D?

4. Kak u3MepsaroTcs MNOTOKOCHENIEHUS B U3BMEPUTEIbHBIX
KaTyIIKaX B 3JIEKTPOMAarHuTe MepeMeHHOro Toka?
5.Kak paccuuTBIBaOTCS 2JIEKTPUYECKUE TTAPAMETPHI
3JIEKTPOMArHuTa MOCTOSIHHOTO TOKa?

6.Kakum o6pa3zom MoaenupyeTcs dIEKTPOTPOBOISIITHI
9KpaH B MAKPOMOJIENIH JIEKTPOMArHuTa MepeMEeHHOT0
TOKa?
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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 3aJJaHUe MPEUMYIIECCTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
5 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpouenypa npoBenenust

[TpoBoauTCS TIO OMIIeTaM B BHJIE TOJATOTOBKU M U3JIOKEHUS pa3BepHYTOTro oTBera. Kakpiii Ouer
BKJIIOYAET B ce0s1 OJIMH TEOPETHUUECKUN BOIPOC U J1BA MPAKTUUECKUX 3aJaHUs Ha KOMIIBIOTEPE.

L Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C6OCHUA OUCUUNIUHDL

1. Komnerenuuss/Muankarop: UJ1-1nk-5 JleMoHCTpupyeT 3HaHUE 3aKOHOB 3JIEKTPOMAarHUTHOTO
HOJIs1, IPOBOJIUT MCCIIEJOBAHUE IIEKTPOTEXHUUECKHX 00BEKTOB

Bomnpocel, 3axanus
1.OnekTpoMarHuTHHIE BEIMYMHBI: MarHUTHas HHAYKUus, cuia Kynona, cuna Jlopenua,
HaMarHWYeHHOCTh, HAPSKEHHOCTh MAarHUTHOTO T1OJISL.
2.3aKOHBI JIEKTPOMATrHUTHOTO 10JIs1. ICTOYHMKH 110J1s1 BEKTOPOB MAarHUTHOM MHIAYKIUU U
HAIPSHKEHHOCTH MarHUTHOT'O TOJIS.
3.3aK0H 3JEKTPOMAarHUTHON MHIYKIUH B nuddepeHnanbHoi popme npu HATUYUH TBUXKEHUSI.
Crarrueckue CTallMOHapHbIE U KBa3WCTallMOHAPHBIE TTOJIsl. Y paBHeHHsI MakcBesia s
YACTHBIX CITy4aeB 3JEKTPOMArHUTHOTO MOJIS.
4.BO3HUKHOBEHHUE CUJI MEXKY NEKTPOMArHUTOM U 3JIEMEHTOM U3 MarHUTOMSITKOI'O
MaTepuaa, MOCTOSHHBIM MarHUTOM U KaTylIKo# ¢ TokoMm. [IpeacraBneHue oqHOPOIHO
HaMarHWYEHHOIO JIEMEHTA 3apsKEHHBIMU IIOBEPXHOCTSIMH U [TIOBEPXHOCTSIMHU C TOKOM.
5.Pacyer napamMeTpoB MarHUTHBIX CUCTEM Ha OCHOBE aHAJIM3a 3JIEKTPOMATHUTHOTO OJIS:
MOTOKOCIIETUIeHHs], UHAYKTUBHOCTH, DJ[C.
6.MeTobl pacueTOB CUJIOBBIX B3aUMOJAECHCTBUN B MAarHUTHOM I10JI€: HHTETPUPOBAHUE T10
MCTOYHUKAM MarHUTHOTO IOJIsI, METOJ1 OTpaHHuYeHus 00J1acT B3aUMOeHCcTBYs, (popmyna
MakxkcBesuia 1y NOHAEPOMOTOPHOM CUJIBI, JHEPTETUYECKUI METO/,.
7.Meton pacdera CTallMOHAPHOTO MarHUTHOTO MO B mporpamme EasyMag3D.
8.MarHuTHble CBOMCTBAa MaTepHUaioB: MarHUTHBIE MaTepualibl, aOCOMIOTHAST MarHUTHAs
IIPOHUIIAEMOCTh, YJEIbHOE MarHUTHOE COMPOTHUBIIEHNE, OTHOCUTEIbHAS MAarHUTHAs
IIPOHUIIAEMOCTb, MarHUTHAs! BOCIIPUUMYHMBOCTD, IMaMarHeTU3M, HI€AJIbHBIN THaMarHeTu3m,
napaMarHeTusM, eppoMarHeTus3M, aHTu(peppoMarHeTusm, peppumMarHeTism, TeMieparypa
Kropu, Temnepartypa Heenst, marepuasbHble ypaBHEHMSI, HACAIBHBIN CBEPXIIPOBOIHUK.
9.MaruuTHble CBOMCTBA MaTepUaIOB: KpUBas HAMarHUUMBaHUs, MATHUTHOE HACBILLIEHUE,
MarHUTHBIN TUCTEPE3NC, NETIII MATHUTHOTO THCTEPE3UCA, OCTATOYHASI MArHUTHAsI MHTyKIHS,
OCTaTOYHAasi HAMarHUYEHHOCTh, IPe/IesIbHAs OCTaTOUYHAsi MarHUTHAs MHAYKIMS, KOIPLUTHBHAS
CWJIa, KpUBas pa3MarHU4YMBaHUs, IPEAEIbHAs NETIA THCTEPE3UCa, YACTHBIE CHMMETPUYHBIE
TUCTEpPE3UCHBIE LIUKIIbI, YACTHbIE HECUMMETPHUUYHBIE TUCTEPE3UCHBIE LIUKIIbI, MATHUTOTBEPABIN
MaTepuai, MarHUTOMATKAN MaTepuai, MarHUTOCTPUKIIMSL.

2. Komnerenuusi/Uuaukarop: NJ1-6rk-s [Ipumensier MeToap! aHamm3a 1 pacuera
IEKTPOTEXHUYECKUX YCTPONUCTB Il TEOPETUUECKOIO UCCIIEOBAHMSI DJIEKTPOMArHUTHBIX
MMPONHECCOB B DJICKTPUICCKUX U CHUJIOBBIX 3JICKTPOHHBIX allIlaparax

Bonpocsl, 3aganus
I.SHGKTpOMaFHI/ITHBIe BCJIMYHHBI: BJ'IGKTpI/ILIeCKI/Iﬁ 3apsand, SJICKTpHUICCKasd IMOCTOSAHHAA,
MarHuTHas OCTOSIHHAS, IJIOTHOCTD JIEKTPUUECKOTO 3apsi/ia, HANPSIKEHHOCTD JIEKTPUUYECKOTO
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MoJIs1, IJIOTHOCTBIO TOKA MPOBOAUMOCTH, BJIGKTpI/I‘IeCKI/II\/'I JAUIIOJIb, SJICKTpHUYCCKAd
MOJIIpU3aLUs, DIIEKTPUUECKas MHIYKIIHS, MJIOTHOCTD JIEKTPUUECKOTO TOKA CMEIICHHUS.
2.PaccunTtarh 3aBUCUMOCTb CUJIbI, IEHCTBYIOIIEH HA MOJABUKHBINA 3JIEMEHT, OT pa3Mepa 3a3opa
MEX1y TOJBUKHBIM 3JIEMEHTOM U CEPJICYHUKOM IPH 33/1aHHBIX apaMeTpax.

U3menenue 3a30pa B npeaenax 2-8 MM.

3.Paccunrtarh 3aBUCUMOCTD CHJIBI, IEHCTBYIONIEH Ha TTOJABMXHBINA 3JIEMEHT, OT pazMepa 3a3opa
MEXIY MOJABUKHBIM 3JIEMEHTOM U CEPICUYHUKOM IIPU 3a/IaHHBIX apaMeTpax.
H3menenue 3a3opa B npeaenax 2-8 MM.

4. PaccunTaTh 3aBUCUMOCTH CHJIBI, ICUCTBYIOIIEH HA MOABMKHBIN JJIEMEHT, OT pa3Mepa 3a3opa
MEK1y TTOJABUKHBIM 3JIEMEHTOM U CEPACYHUKOM IIPH 33IaHHBIX [TaApaMeTPax.
H3menenue 3a3opa B npeaenax 2-8 MM.

5.Paccuntath MOCTOAHHYIO KAaTYIIICK I'eneMronsia. OHpeI[eJ'II/ITL 30HY OJHOPOJHOCTH.

T'panua 30Hb1

Obpazen
onnupunnocm\_j

Bebepmetp

6.Paccuntate MarHUTHBIN MOMeHT nuuHApudeckoro [IM (auamerp 20 MM, BbicoTa 10 MM,
HamarauyeH mo ocu M=1200 kA/m) B karymikax ['enpMmrosbia.
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I'pannna 30Hbl
OJIHOPOSIHOCTH-__

Bebepmerp

B ]

7.PaccunTaTh CTaTUYECKYIO TATOBYIO XapaKTEPUCTUKY DJICKTPOMAarHUTHOTO
noaBeca P3(8) i Toka B Katymike cosieHouaa 0,4 A 1 SiKOpsi B BUJIE CILTONTHOTO
HWIMHAPUYECKOTO CTEPXKHS ¢ auameTpoM 17 Mm u jyiHo# 110 MM ¢ KOXKYXOM.

278

274

129
110
126

AN

220 4

k]
270

8.PaccunTarh CTaTUYECKYIO TATOBYIO XapaKTEPUCTUKY JIEKTPOMAarHUTHOTrO nojseca Pa(6) s
TOKa B KaTywke coseHonsa 0,4 A u skops B BUJE MIOJIOTO LIWJIMHAPUYECKOTO CTEPKHSA C
BHEIIHUM JuamMeTpoM 17 MM, BHyTpeHHUM auaMetrpoM 10 mm u mrHON 110 MM ¢ KOKyXOM.

Ei78

274

. 1VaD'd

129
110
126

AN

220 4

228
270

9.PaccunTath U IOCTPOUTH paclpeiesieHNe BEKTOPOB HAMArHUYEHHOCTH NPH MepeMeIleHnN
BHYTPEHHEH 4aCTH MarHUTHOM CUCTEMBI B Ipesienax X=+16 mm.
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48

N

10.PaccunTtaTh ¥ IOCTPOUTH pacIpEEICHHE BEKTOPOB HAMAarHUYEHHOCTHU IIPU [IEPEMEILIEHUT
BHYTpPEHHE! YaCTH MarHUTHOW CUCTEMBI B Iipeaenax X=+16 mm.
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40

50

R

40

#84

#100

#84

50

4100

11.PaccunTtaTh ¥ IOCTPOUTH PACIPEIEICHUE BEKTOPOB HAMarHUYEHHOCTH MPU NIEPEMELLIEHUU
BHYTpPEHHEHN 4acTH MarHUTHOW CUCTEMBI B Iipefenax X=+16 Mm.

- 80 . W0
i
S NOPN S
” .
o @ I~ o
s I € § N
Y
Y
10 30 10

12.PaccunTaTh MHAYKTUBHOCTb KaTYIIKU CO CTAJIbHBIM CEPACUYHUKOM.
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II. Onucanue wikanvl oueHuBanus

Ouyenka: 5
Onucanue xapaxmepucmuxu 8vinoHeHus 3nanus: Pabota BbIMOIHEHA B paMKaX "IPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Onucanue xapaxmepucmuxu ebinoinenus 3nanus: Pabora BeIMOTHEHA B paMKkax "0a3oBoro"”
ypOBHs. BONBITMHCTBO OTBETOB JJaHbl BEPHO. B yacTu MaTepuana ecTh He3HAUUTETIbHbIC
HEJIOCTaTKH

Oyenka: 3
Onucanue xapakmepucmuxu 6binoneHus 3Hanus: PaboTa BeIIOIIHEHA B paMKax "MmoporoBoro”
ypoBHsi. OCHOBHAas 4acTh 3aJlaHHsI BBITIOJHEHA BEPHO. Ha BOMPOCHI YIITYOJIE€HHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

OHGHKa 3a KypPC BBICTABJISICTCA KaK CPEAHEC apI/I(bMCTI/I‘ICCKOC U3 OIICHKHU 3a TCI(YH_[I/Iﬁ KOHTPOJIb U
OLICHKH 3a TPOMCKYTOUYHYIO aTTCCTAL[UIO

6 cemecTp
dopma MPoOMeKYTOUHOI aTTecTanuu: DK3aMeH
ITpouenypa npoBeaeHust

[IpoBoauTCs MO OmieTaM B BUJIE TIOJTOTOBKH M M3JI0KEHUS Pa3BepHYTOro oTBera. Kaxapnii Ouier
BKIIIOUYAET B c€0s1 OJTMH TEOPETHUECKUN BOMPOC ¥ JIBA MPAKTHUECKUX 3aJaHUS Ha KOMIIBIOTEPE.

36



I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60CHUA OUCUUNTIUHDL

1. Komnerenumnss/Muankarop: UJ1-1nk-5 JleMoHCTpupyeT 3HaHUE 3aKOHOB 3JIEKTPOMAarHUTHOTO
H0JIs1, TPOBOJIUT MCCIIEOBAHUE IIEKTPOTEXHUUECKHX 0OBEKTOB

Bomnpocel, 3axaHus
1.YpaBHenus Makcseia 171 KBa3UCTallMOHAPHOT'O 2JIEKTPOMAarHUTHOr O 1oJs. Mcrounnku
KBa3UCTALIMOHAPHOI'O AIEKTPOMArHUTHOTO IOJIs. 3aKOH JIEKTPOMAarHUTHOW MHIAYKIMH [IPU
HaJIUYUU JIBHKEHUS.
2.IlonHas cuctema NpoCTPAHCTBEHHBIX MHTEIPAJIbHBIX YPABHEHUN ISl HICTOUHUKOB
KBa3MCTAl[MOHAPHOTO IEKTpOMarHuTHoro noss. Oouiee penieHue A1 BEKTOPHOTO
MarHuTHOTO IIOTEHIIMAJIA
3.Pacyer KBa3uCTAalIMOHAPHOIO MIEKTPOMArHUTHOIO IOJI B IPOrPAMMHOM KOMILIEKCE
Easymag 3D
4. InpdepennranbHble ypaBHEHHUS KBa3UCTALIMOHAPHOTO 3JIEKTPOMarHUTHOTrO nojs. Pacuer
KBa3MCTALMOHAPHOTO JIEKTPOMAarHUTHOTO NOJIA B POrpaMMHOM KoMIuiekce FEMM
5.D51eKTpOMarHuTHbBIE IIPOLIECCHI B JIEKTPOMArHUTax. JJIEKTPOMArHUThl IOCTOSHHOIO TOKA.
Makpockonuyeckast MOJEIb MIEKTPOMATrHNUTA ITIOCTOSTHHOTO TOKA
6.O51eKTPOMarHUTHBIE TIPOLIECCHI B 2JIEKTPOMArHUTaX. JJIEKTPOMAarHuThl IEPEMEHHOIO TOKA €
KOPOTKO3aMKHYTBIMU BUTKaMU. MakpoCKOIIM4YecKast MOJENb 3JIEKTPOMarHuTa IepeMEeHHOT0
TOKa
7.21€eKTpOMarHUTHbBIE IPOLIECCHI B 3JIEKTPUUECKUX MallliHaX. Pacyer 31eKTpoMarHuTHOTo
II0JIS1 ¥ TApaMETPOB YKBUBAJICHTHBIX CXEM MAILUH IIOCTOSIHHOTO TOKA.
8.27eKTpOMarHuTHBIC TPOIIECCHI B DJICKTPUIECKUX MAIIHMHAX. PacdeT 3JeKTpOMarHuTHOTO
I10JIS1 ¥ TApaMETPOB YKBUBAJICHTHBIX CXEM ACHHXPOHHBIX MAIlIMH C KOPOTKO3aMKHYTHIM
poTopoMm.
9.971eKTpOMarHuTHbIE IPOLIECCHI B 3JIEKTPUUECKUX MALIMHAX. PacyeT 3JeKTpoOMarHuTHOro
M0JIS1 ¥ TapaMeTPOB IKBUBAJIEHTHBIX CXE€M CHHXPOHHBIX MAIlIUH ¢ OOMOTKOW BO30YXACHUS U
CUHXPOHHBIX MAIlIMH C TOCTOSHHBIMA MarHUTaMH
10.21€eKTpOMarHuTHbIN KOHTPOJIb U3AETUN U3 MAarHUTHBIX U 3JIEKTPOIPOBOSIINX MaTepUaIoB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakue matepuasnbl Ha3bIBAlOTCS MAaTHUTHBIMU?
OTBeTsI:
1 - y KOTOpBIX B MATHUTHOM T10JI€ TIOSIBJIIETCS. HAIPSP)KEHHOCTh MarHUTHOT'O TIOJISI.
2 - y KOTOPBIX B MAarHUTHOM TI0JI€ MOSIBIISI€TCS U U3MEHSIETCS HAMarHUYEHHOCTb.
BepHnrriit otBeT: 2
2.Kak cBsi3aHa ocTaTo4Has MarHUTHAas MHAYKIMS ¢ OCTaATOYHON HAMAarHU4E€HHOCTBIO
(bopmyia)?
OTBeTsI:
1- B, = poM;
2- B, = .uOMr
Bepuniii otBeT: 1
3.Kakue KOHCTpYKTUBHBIE OCOOCHHOCTH CEPICUYHUKA AIEKTPOMAarHuTa nepeMeHHOro ToKa B
CPaBHEHMH C CEPJCYHUKOM IEKTPOMAarHuTa MOCTOSIHHOIO TOKa?
OTtBeTHI:
1 - V snexTpoMarauTa NOCTOSHHOTO TOKA CEPACYHUK M3TOTABINUBACTCS IIUXTOBAHHBIM M3
JIMCTOBOM 3JIEKTPOTEXHUYECKON CTaJIH.
2 - Y 3JIeKTpOMarHiuTa NepeMEeHHOr0 TOKa CepJIeYHUK N3TOTABIMBAETCS IIUXTOBAHHBIM U3
JIMCTOBOM JIEKTPOTEXHUYECKON CTaJIH.
BepHslii otBeT: 2

4. YKaxuTe NMpaBUIbLHOE ONpPEIeIICHUE TEPMUHA "TTOTOKOCIIETIeHuE" .
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OTBETHI:
1 - TloTokocuemIeHne — 3TO MArHUTHBIN TTOTOK, YMHO>KCHHBIM Ha YUCJIO BUTKOB.

2 - [loTokocueruienne — 3TO KPUBOJIMHEHHBIN HHTETpall BEKTOPHOI'O MAarHUTHOTO MOTEHIMAIIA

110 JJTMHE TTPOBOJIHHKA, C KOTOPBIM OIPEACIISICTCS MOTOKOCICIITICHHUE.
Bepwusriii otBeT: 2
5.Kak paccuntath MarHUTHBIA MOMEHT M HAMAarHUYEHHOTO TeJIa IO H3BECTHOMY
pacipeieNieHuI0 HaMarHU4eHHOCTH ?
V — 00beM Testa, M — HaMarHu4eHHOCTh.
OTBeETHI:
1-m=pM
2-m= [, Madv
Bepwusliit otBeT: 2
6.B crarrdeckoM 3JEeKTPUUYECKOM I0JI€ HAMPSHKEHHOCTH AJIEKTPHUIeCcKoro nojs E
YIIOBJICTBOPSET KAKOMY YpaBHEHHUIO?
J — IJIOTHOCTH TOKA

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

Bepnsiit otBeT: 1
7.Kakast popmyina NpaBUILHO CBSI3bIBAET HAIPSDKEHHOCTD JIEKTPUUYECKOTo 1oJis E ¢
BEKTOPHBIM MarHUTHBIM A U CKaJISIPHBIM 3JI€KTPUYECKUM NOTEHLIUAIOM (), B IEPEMEHHOM
(KBazuCTAallMOHAPHOM) JIEKTPOMArHUTHOM I10J1e?

OTBETHI:
da
1-FE = by Vo,
2-E=—-2_ygu
dt

Bepnsiit otBeT: 1
8.Kakas ¢popmyna npaBUIBHO OnpeeNsieT ANeKTpudeckoe Hanpsbkenue U?
OTBeTHI:

dA
1-U=[ Edl=-[ (G +)dl
2-U=[ (E+Dd

Bepusiii otBerT: 1

£)+VXM(t
9.B BeIpakeHUM 11 BEKTOPHOTO MarHUTHOTO noTeHuuana A(t) = Z—; [ fV M dv —

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

OTBeTHI:

1 - PaccrostHue oT BekTOopa A 10 BekTopa M.

2 - PaccTrosiHue OT TOYKH HAOIIOICHUS 10 TOYKHA UHTETPUPOBAHUSI.
BepHslii otBeT: 2

2. Komnerenuusi/Muaukarop: NJ1-6rk-s [Ipumensier MeToap! aHamm3a U pacyera
IEKTPOTEXHUYECKUX YCTPOUCTB JUIsl TEOPETUUECKOTO UCCIIEI0BaHMS dJIEKTPOMAarHUTHBIX
MMPONHECCOB B DJICKTPUYCCKUX W CUJIOBBIX 3JICKTPOHHLBIX arlraparax

Bonpocsl, 3aganus
1.PaccunTathb napaMETpPhl HAKIAJHOI'0 JaTUYWKaA JJIA DJICKTPOMArHUTHOT'O KOHTPOJISA TOJTIMIWHBL
JUCTA.
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Karymka Bo3Gy:kneHHs Cexmms 1 UK
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2.PaccunTarh mapamMeTpsl IPOXOAHOTO JAaTYUKA JUIS AJIEKTPOMAarHUTHOTO KOHTPOJISI THaMeTpa
CTEePXKHSI.

H3mepHTeNbHAA KaTyllka Karymka Bo36yKIeHHS

F OOGBEKT KOHTpONA

016

40

50

3.PaccuuTarh TOK B KaTylIKE U IMOTOKOCHCIUICHHUE B CTCPIKHAX SJICKTPOMArHuTa iCPpEMCEHHOT0
IIpU HAJIMYKUE SKpaHa Ha HEHTPAJIbHOM CTEPIKHE.

4.PaccunTaTh TOK B KaTyIKE U MOTOKOCIEIJICHUE B CTEP/KHAX IEKTPOMArHuTa NepeMeHHOro
IIPY OTCYTCTBHUE 3KpPaHa.
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5.Paccunrare D/]C X010C€TOr0 X012 CHHXPOHHOI'O T€HEPATOpa ¢ NOCTOSTHHBIMA MarHUTaMHy Ha
porope.

6.Paccuntatrh 37€KTPOMarHUTHBIA MOMEHT CUHXPOHHOTO T€HEPAaTOpa C MOCTOSTHHBIMU
MarHuTamu Ha poOTOpE.

40



7.Paccunrare O/]C sAkOps B MalllMHE IIOCTOSIHHOTO TOKA.

8.PaccunTarh MOMEHT B MalllHE ITOCTOSHHOTO TOKA.
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MarepunaJsbl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUMU
1.MoeT i KOOPUUTUBHAS CHJIA TI0 HAMAarHUYEHHOCTH OBITh MEHBIIIC KODPIUTHBHOMN CHIIBI 10
HANPSDKEHHOCTH MAarHUTHOTO MOJIS?
OTBeTHI:
1-na
2 - HeT
BepHsliii otBeT: 2
2.Kak u3MeHUTCS MarHuTHAasE UHIYKUIUS BHYTPU WIHMHAPUYECKON KATYIIKU C TOKOM, €CIIN
MOMECTUTh BHYTPh KaTYyIIKH CEPACYHUK U3 MATHUTOMSITKOTO MaTepuana’?
OTBeTHI:
1 - yBenuuutcs
2 - YMEHBIIUTCS
3 - HEe U3MEHUTCS
Bepnsiit otBeT: 1
3.Kakas pesynbrupyromas cuia OyneT 1edcTBOBaTh Ha BUTOK C TOKOM B OJTHOPOJIHOM
BHEIIIHEM MarHUTHOM TioJie?
OTBeTsI:
1 - Tlo HanpaBiIeHNWIO MATHUTHON WHYKITUW BHEIITHETO TOJISI.
2 - PegynpTupytomias cuia OyJeT paBHa HYJIIO.
BepHnrriit otBeT: 2
4.Kak BBIYUCIUTH SHEPTUI0, HAKOIUICHHYIO 3JIEKTPOMAarHUTOM MPH BKJIFOUYEHUH HAa HCTOYHUK
MOCTOSTHHOTO HAMPSIKEHUS?
Y, — ycTaHOBUBIIIEECS TOTOKOCIIETUICHHE,
[y — yCTaHOBUBIIUICS TOK.
OTBeThI:

Yo
1-w={ ) id¥
— (lo ;
2-W=[" Wdi
Bepnsiit otBeT: 1
5.IToueMy TOK OTITYCKaHUS AJIEKTPOMArHUTa MOCTOSTHHOTO TOKA MEHBIIIE, Y4EM TOK
cpabaTbiBaHMs?

OTBeThI:
1 - N3-3a OoutbIeit CHITBI BO3BPATHOM MPYKUHBI IKOPSI.
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2 - U3-3a 60b1Iei 3IeKTPOMarHuTHON CHITBI IPU OJJMHAKOBOM TOKE C MEHBIIIUM 3a30POM, YEM
¢ OOJIBIIMM 3330POM SKOPsI, KOTOpasi HE KOMIIEHCUPYETCsI BO3BPATHOM MPYXKHUHOM ¢
JIMHEHBIMU CBOMCTBAMH.

Bepnsiit oteT: 2
6.Yto Takoe TAroBas XxapaKTepUCTHKA 3JIEKTPOMarHuTa?

OtBeTsl:
1 - 3aBuCUMOCTD JIEKTPOMArHUTHOM CUJIBI OT TOKA MPU HEU3MEHHOM 3a30pe€.
2 - 3aBHCHMOCTb 3JIEKTPOMAarHUTHOM CUJIBI OT 3a30pa IPU HEU3MEHHOM TOKE.

Bepwusiit otBeT: 2

II. Onucanue wikanvl oueHuBanus

Ouyenxa: 5
Onucanue xapaxmepucmuxu 6blnoixneHus 3Hanus: PaboTa BeIMojHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Onucanue xapaxmepucmuxu 6blnoineHus 3nanus: PadboTa BeImogHeHa B paMKkax ""0a3oBoro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaiia ecth He3HAUYUTEIbHBIC
HEJOCTaTK!

Oyenka: 3
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHsi. OCHOBHAs 4acThb 3a/laHUs BBIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. Ilpaguna évicmasnenus umo2o8o0i OyeHKu no Kypcy

OI_IeHKa 3a KypPC BBICTABJISICTCA KaK CPEAHEC apI/I(bMCTI/I‘leCKOG U3 OLCHKHU 3a TGKYH_[Hﬁ KOHTpPOJIb U
OLICHKH 3a IPOMCIKYTOYHYIO aTTCCTALlUIO
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