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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 HCIoib30BaTh METOIbl MATEMATHYECKOTO aHAJIM3a U KOMITBEOTEPHOTO
MOACIIUPOBAHUA AJId U3YUCHU S IIPUHIIUIIOB q)YHKI_II/IOHI/IPOBaHI/ISI " UCCIICAOBAHUA XapPaAKTCPUCTHUK
¥ OCOOCHHOCTEW PabOThI JIEKTPUUYECKHIX M AIEKTPOHHBIX allllapaToB PAa3IMIHOTO
(YHKIMOHATBHOTO HA3HAYCHUS
NJI-1 JleMmoHCTpHpYET 3HAHHE 3aKOHOB AJICKTPOMArHUTHOTO I10JIsI, IIPOBOMUT UCCIICIOBAHHE
AIIEKTPOTEXHUIECKIX 00BEKTOB
NJI-6 [TpumMeHsieT METOBI aHAJIM3a U PacyeTa JCKTPOTEXHHUECKUX YCTPOMCTB Jist
TCOPCTUUCCKOTO UCCICAOBAHUS DJICKTPOMArHUTHBIX IIPOLECCOB B SJICKTPUUCCKUX U CUJIOBBIX
AJIGKTPOHHBIX alllapaTax

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanmzanuu: ITncemenHas pabora
1. Ananu3 npouecca UMIYJIbCHOIO HAMAarHWYMBAHUS IOCTOSHHOTO MarHuTa B KaTyIIKax
['enemromnbia (KortponbHas padoTa)
2. 'enepaTop ¢ NOCTOSAHHBIMU MarHuTaMu Ha porope (KonrposabHas padora)
3. Pacuer ctanonapHoro MarauutHoro nois (Konrponpsnas pabota)
4. CunoBble B3auMoieHcTBHsI B MarHuTHOM nosie (KoHTponbHas paboTa)
5. DnexTpuuecKkrue napaMeTpsl JIeKTpoMarauTa nepemeHHoro Toka (KonrposiabsHas pabora)
6. DnekrpoMarauTHsle BenuunHsl (TectupoBanue)

®dopma peanusaiuu: Y cTHas popma
1. 3amura naboparopHoit paboTsl Nel "OmnpeneneHne MarHUTHBIX MOMEHTOB
HaMarHWYeHHBIX JeTaJIel ¢ moMoInbio karymiek ['ensmronbia” (JlabopatopHas padbora)
2. 3amura 1aboparopHoi paboTel Ne2 "InekTpomaruuTHelil noasec" (JlaboparopHas pabora)
3. 3ammra naboparopHoit padboTel Ne3 "OmnpeneneHue napaMmeTpoB MarHUTHOTO TOJIS U
TATOBBIX XapaKTEPUCTUK 3JIEKTPOMArHUTa MOCTOSIHHOTO TOKa OpOHEBOro THma"
(JTaboparopnas paboTa)
4. 3amura mabopatopHoit paboTsl Ned "VccnenoBanue 3eKTpoMarHuTa mepeMeHHoro 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 HETMHEHHBIX U THCTEPE3UCHBIX 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 6 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-3 UA-1nk-3  [emoHcTpupyer | 3HaTh: OnexTpoMaruuTHble BennunHbl (TectupoBanue)
3HaHUE 3aKOHOB | IIPUHLIUI JEHCTBUA U 3amuTa naboparopaoit pabotsl Nel "OnpeeneHre MarHUTHBIX MOMEHTOB
AJIEKTPOMAarHUTHOTO  IOJISl, | KOHCTPYKLIMA MAarHUTHBIX HaMarHMYEHHBIX JIeTajlel ¢ IOMOIIbI0 KaTymiek ['enpmrombia"
HIPOBOJUT UCCIIEIOBAaHUE | CUCTEM IIOCTOSIHHOT'O TOKa (JIabopaTopnas pabora)
ANEKTPOTEXHUYECKUX METOBI KOHTPOJIS 3amura taboparopHoil paboTer Ne2 "IIeKTpoMarHUTHBINA o BeC"
00BEKTOB MarHUTHBIX MaTepPUaJIOB U (JTaboparopnas paboTa)
3JIEMEHTOB MarHUTHBIX 3amura maboparopHoii padoter Ne3 "OnpeneneHre napameTpoB
cucTeM MarHUTHOT'O TOJISL U TATOBBIX XapaKTEPUCTUK JIEKTPOMArHuTa
OCHOBHBIC TTOHATHUSA U MOCTOSIHHOTO TOKa OpoHeBoro Tuna" (Jlabopatopuas pabora)
TEPMUHBI 3amura 1aboparopHoit paboTsl Ne4 "HMccnenoBanue syieKTpoMarHuTa
ANEKTPOMAarHUTHOTO IOJIS nepemeHHoro Toka" (Jlaboparopnast pabora)
MPUHLUI IeHCTBUA U
KOHCTPYKLMH MarHUTHBIX
CHUCTEM NIEPEMEHHOI0 TOKa
MPUHIIUT JEHCTBUS
MarHuTHOM JIEBUTALIUU
IK-3 NJI-6nk-3 [Ipumensier | YMmeTs: Pacuer cranmonaproro marautHoro nosst (KoratponsHast 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 JUI | DJEKTPUUYECKUX MAIIUH C HaMarHMYEHHBIX JIeTalel ¢ IOMOIIbIO KaTymek ['enpmromnsna”
TEOPETHIECKOTO WCIIOIB30BaHUEM (JTaboparopnas pabota)
UCCIIEIOBAHNS YHUCJICHHBIX METOJIOB 3ammura 1aboparopHoi paboThl Ne2 "JineKTpoMarHUTHBINA oaBec”
3JIEKTPOMAarHUTHBIX MIPOBOJUTD (JIabopatopnas pabota)
IIPOLIECCOB B DJIEKTPUUECKHUX | SKCIIEPUMEHTAIILHBIE AHanus nporecca UMITyJIbCHOTO HAMarHUYMBAaHMsI IOCTOSSHHOTO MarHuTa B
U CHJIOBBIX DJIEKTPOHHBIX | HCCIIEIOBaHUS U karymkax ['eneMromnsia (KontposisHas pabora)




amnmnaparax

paccUuTHIBaTh apaMeTPhl
3JIEKTPOMArHUTOB
IIEPEMEHHOI0 TOKA C
HCIIOJIb30BaHUEM
YHMCJICHHBIX METOJIOB
MPOBOJIUTH
SKCIIEpPUMEHTAIbHbIE
HCCIIEIOBAHUS U
paccUuTHIBaTh apaMeTPhl
3JIEKTPOMArHUTOB
IIOCTOSIHHOTO TOKA C
HCITOJIb30BaHUEM
YHCJICHHBIX METOJIOB
aHaJIM3UPOBATh CHJIOBBIC
B3aMMOJICHCTBHS B
MarHuTHBIX CHCTEMax
MPUMEHSATh YACICHHBIE
METOJIbI ¥ ITPOTPAMMHBIE
CpEeACTBA JIJIsl PaCYETOB
CTallMOHAPHOT'O
3JIEKTPOMArHUTHOTO TMOJIS
IIPUMEHSATH YACIICHHBIE
METO/IbI U TPOTPAMMHBIE
CpPEACTBA IS PaCYETOB
KBa3UCTALIMOHAPHOTO
3JIEKTPOMArHUTHOTO OIS
BBITOJIHATH KOHTPOJIb
MAarHUTHBIX MaTEPUAIIOB C
MOMOIIBIO KaTyIIEeK
I'emabromnrna
paccUuTHIBaTh TapaMeTPhl
MarHuTHBIX CUCTEM
3JIEKTPOMArHUTOB C

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)




HUCIIOJIB30BaAHHNEM
YHUCJIICHHBIX MCTOA0B




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

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

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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4.

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
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Hcxoanblie naHHbIE

Yacrora - 50 'y

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
Ll

@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
P

@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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>

@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 TeomeTpna MarHMTHOM CUCTEMbI

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
MaKCHMaJbHBIM TOKOM B OHOU U3 (a3.

Figure 13 FleomeTpusa MarHUTHOM cUCTEMDbI

Hcxoanble naHHbIE

Jnnaa mammae! - 200 MM

HamaranaeHHOCTh MOCTOSTHHBIX MAarHUTOB IO PATUYCY -
1100 kA/m

Ywucno nap nmomtocos - 4

Ckopocts Bpatienus - 1000 06/mun

UYmciao BUTKOB KaTymiek Ha moiocax - 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 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 (azax
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 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 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 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
3HA4YEHHE BIMSET dKpaH7

7.Kakue nonymieHus: ObUIM TPUHATHI IPU TIOCTPOESHUHN
MOJIET JIEKTPUYECKOM IeTH 3JeKTpOMarHura
nepemMeHHoro Toka B Matlab Simulink?

8.Kakum 06pa3omM MarHUTHBIE U AJICKTPOITPOBOISIINE
CBOIMCTBa Marepuaja CepJeUYHNKa dJIEKTPOMarHuTa
OTpakaroTCsl Ha OCIMIUIOIPaMMe TOKa KaTyIIKU
JJIeKTpOMaruura’?

9.Kak u3MEHHUTCS TOK AJIEKTPOMArHuTa 0e3 SKpaHa, €Ciiu
4acTOTa HANPSDKEHMs] YMEHBIINUTCSA B 2 pa3a’?

YMers: IIPOBOJIUTH
DKCIEPUMEHTAJIbHBIE

1.Kak u3MepsroTCs 3JIEKTpUYECKHE ITapaMETPBI
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

@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 3aJ]aHHsI 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 UCCIIEJOBAHUE FIEKTPOTEXHUYECKUX 00BEKTOB

Bonpocsl, 3aganus
1.O5eKTpOMarHuTHbIE BETMUUHBL: SJIEKTPUYECKUH 3apsil, JJIEKTpUUECKasl IOCTOSHHAS,
MarHuTHas OCTOSHHAS, IJIOTHOCTb 3JIEKTPUUYECKOTO 3apsi/ia, HAPSKEHHOCTD JIEKTPUUECKOTO
I10JI51, TUIOTHOCTBIO TOKA MPOBOJMMOCTH, JIEKTPUUECKUN JUIIOJIb, dJIEKTPUUYECKAs
NOJIApU3aLUs, DJIEKTPUUECKas MHIYKIMSL, FIOTHOCTD JIEKTPUYECKOTO TOKA CMEIIECHHUS.
2.DJIeKTpOMAarHUTHBIEC BEJIMYMHBL: MAarHUTHas MHIyKIus, cuna Kynona, cuna Jlopenna,
HaMarHWYEHHOCTh, HAPSKEHHOCTh MAarHUTHOTO T1OJISL.
3.3aKOHBI JIEKTPOMArHUTHOIO 10JIs1. ICTOYHMKY 10JIs1 BEKTOPOB MarHUTHOW MHIYKIIMH U
HAIPSHKEHHOCTH MarHUTHOT'O TOJIS.
4.3aK0H 3JIEKTPOMarHUTHOM MHAYKIKU B 1u(pdepeHuanbHoN GopMe pU HATUYUU JBHKEHUSL.
Craruyeckue cTallMOHapHbIE U KBa3UCTAllMOHAPHBIE MOJIsl. Y paBHeHUsI MakcBeiia Juis
YACTHBIX CIIy4aeB 2JIEKTPOMAarHUTHOIO MOJIS.
5.BO3HUKHOBEHHE CHIJT MEXKAY DJIEKTPOMATHUTOM U JIEMEHTOM U3 MATHUTOMSATKOTO
MaTepuaia, IOCTOSHHBIM MarHUTOM U KaTyIIKo# ¢ TokoM. [IpencraBnenue oqHOpOIHO
HaMarHWYeHHOTO JIEMEHTA 3apsHDKEHHBIMH MIOBEPXHOCTSIMHU U TOBEPXHOCTAMHU C TOKOM.
6.Pacyer mapamMeTpoB MarHUTHBIX CUCTEM Ha OCHOBE aHAJIN3a MIEKTPOMArHUTHOTO TOJISL:
MOTOKOCIIETUIeHUsI, UHAYKTUBHOCTH, DJ[C.
7.MeTopl pacu€TOB CUJIOBBIX B3aUMOJAECHCTBUI B MArHUTHOM I10JI€: HHTETPUPOBAHUE T10
MCTOYHUKAM MarHUTHOTO IOJIsI, METOJT OTpaHUuYeHus 001acTy B3auMOecTBYs, hopmyna
MakcBemia 1J11 TOHIEPOMOTOPHOU CUJIBI, JHEPTETUYECKUI METOA.
8.Mertox pacdera cCTalMOHAPHOTO MAarHUTHOTO TOJIS B Tporpamme EasyMag3D.
9.MarHuTHble CBOMCTBA MaTepHUaIoOB: MarHUTHBIE MaTepUalibl, aDCOMIOTHAST MarHUTHAs
IIPOHUIIAEMOCTh, YJIEIbHOE MarHUTHOE COMPOTHUBIIEHNE, OTHOCUTEIbHAS MarHUTHAs
IIPOHUIIAEMOCTh, MArHUTHAs! BOCIIPUUMYHMBOCTD, IMaMarHeTU3M, HJI€aJIbHBIN 1HaMarHeTu3M,
napaMarHeTusM, peppoMarHeTusM, anTudeppoMarueTusm, peppuMarHeTu3m, TeMneparypa
Kropu, Temnepatypa Heenst, MmarepuaibHble ypaBHEHMSI, HACAIBHBIN CBEPXIIPOBOIHUK.
10.MarnuTHbIe CBOMCTBA MaTEpHUAIIOB: KpUBasi HAMarHUYMBAaHUs, MArHUTHOE HACHIIICHHE,
MarHUTHBIN TUCTEPE3NC, ETIII MATHUTHOTO THCTEPE3UCA, OCTATOUYHAsl MarHUTHAs MHIYKIIMS,
OCTaTOYHAasi HAMarHUYEHHOCTh, IPe/IeNIbHAs OCTaTOUYHAsi MarHUTHAs MHAYKIMS, KOIPLUTHBHAS
CHWJIa, KpUBas pa3MarHU4YMBaHUs, IPEAEIbHAs METIISA THCTEPE3NCA, YACTHBIE CUMMETPUYHbIE
TUCTEPE3UCHBIE IUKIIbI, YACTHbIE HECUMMETPHUHbIE TUCTEPE3UCHBIE IIMKIIbI, MarHUTOTBEPABII
MaTepuai, MarHUTOMATKAN MaTepuai, MarHUTOCTPUKIIMSL.

32



2. Komnerennusi/Maaukarop: UJI-6nk-3 [Ipumensier MeTop! aHaiu3a U pacuera
JJIEKTPOTEXHUYECKHUX YCTPOUCTB JUIsl TEOPETUUYECKOTO UCCIIEI0BAHUS IIEKTPOMArHUTHBIX
MMPpONHECCOB B DJICKTPUICCKUX W CUJIOBBIX 3JICKTPOHHLIX amIiaparax

Bomnpocel, 3axanus
1.PaccunTtath 3aBUCUMOCTb CUJIBI, ICHCTBYIOIIEH Ha MOJIBMXKHBIN JIEMEHT, OT pa3Mepa 3a3opa
MEXIY MOJABUKHBIM 3JIEMEHTOM U CEPJICYHUKOM [P 3a/IaHHBIX apaMeTpax.
U3menenue 3a30pa B npeaenax 2-8 MM.

'

2.PaccunTtarh 3aBUCUMOCTD CUJIBI, IEHCTBYIOIIEH Ha TTOJABUKHBINA 3JIEMEHT, OT pazMepa 3a3opa
MEXIY MOABUKHBIM 3JIEMEHTOM U CEPJICYHUKOM IPU 33JIaHHBIX I1apaMeTpax.
H3menenue 3a3opa B npeaenax 2-8 MM.

3.PaccunTtarh 3aBUCUMOCTD CHJIBI, IEHCTBYIOIEH Ha TTOJABMXHBINA AJIEMEHT, OT pazMepa 3a3opa
MEK1y TTOJABUKHBIM 3JIEMEHTOM U CEPACYHUKOM IPH 33JaHHBIX [TApaMETPaX.
H3menenue 3a3opa B npeaenax 2-8 MM.

4 Paccuurath IMOCTOAHHYIO KaTYHICK TI'enpmronsia. OHpCI[CJII/ITL 30HY OOAHOPOJHOCTH.

T'panua 30Hb1

Obpazen
unnupug}mcm\_‘i

Bebepmetp

5.Paccuntarhe MarHuTHBIN MOMeHT nunuHApudeckoro [IM (nuamerp 20 MM, BeicoTa 10 MM,
HamarauyeH mo ocu M=1200 kA/m) B karymikax ['enpMrosbia.
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I'pannna 30Hbl
OJIHOPOSIHOCTH-__

Bebepmerp

B ]

6.PaccunTarh CTaTUYECKYIO TATOBYIO XapaKTEPUCTHKY JIEKTPOMArHUTHOTO
noaBeca P3(8) i Toka B Katymike cosieHouaa 0,4 A 1 SiKOpsi B BUJIE CILTONTHOTO
HWIMHAPUYECKOTO CTEPXKHS ¢ 1uameTpoM 17 MM 1 gyirHOM 110 MM ¢ KOXKYyXOM.

278

274

129
110
126

AN

220 4

k]
270

7.PaccunTarh CTATUYECKYIO TATOBYIO XapaKTEPUCTUKY 3JIEKTPOMAarHUTHOTO nojBeca Pa(6) s
TOKa B KaTywke coseHonsa 0,4 A u skops B BUAE MOJIOTO LWINHIAPUYECKOTO CTEPIKHS 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

8.PaccunTtaTh U MOCTPOUTH pacipeielieHe BEKTOPOB HAMAarHUUEHHOCTHU MIPH MepeMEeIIeHUU
BHYTPEHHEH YaCTH MarHUTHOM CUCTEMBI B npenienax X=+16 mMm.
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e
9.PaccunTarh 1 IOCTPOUTH paclpeAeeHUE BEKTOPOB HAMATHUYEHHOCTH 1P NIEPEMEILICHNUN
BHYTpPEHHE! YaCTH MarHUTHOW CUCTEMBI B Iipeaenax X=+16 mm.

R

40 40

#84
4100

10 30 10

50

10.PaccunTaTh ¥ IOCTPOUTH PAaCIpPEEICHUE BEKTOPOB HAMAarHUYEHHOCTHU IIPH NTEPEMEILIEHUT
BHYTpPEHHEHN 4acTH MarHUTHOM CUCTEMBI B Iipefienax X=+16 MM.

—

40

40

e

-

#50

P48

$24

11.PaccuntaTh HHAYKTUBHOCTh KaTYIIKU CO CTaJIbHBIM CEPACYHUKOM.

10 30

10

#100
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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

Oyenka: 2
Onucanue xapaxmepucmuxu vinoineHus sHanus: Pabota He BHIMIOIHEHA WK BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPaBUIHHO

1I1. Ilpasuna évicmasgnenus umozo80i OUEHKU no Kypcy

OreHka 3a Kypc BBICTaBJISETCS KaK cpeiHee apu(PMEeTHYECKOe U3 OLIEHKH 3a TEeKYIIUH KOHTPOJIb U
OLICHKH 32 IPOMEXKYTOUYHYIO aTTECTALINIO

6 cemecTp
dopma NPOMEKYTOUYHOM aTTecTalMu: JK3aMeH
IIpouenypa nposenenus

HpOBO)II/ITCSI o OmjeTaM B BUJC MOATOTOBKU W HU3JIOKCHUS PA3SBCPHYTOrI'O OTBCTA. Ka)I(I[BII‘/'I ouier
BKJIFOYAET B ceOs OJJNH TeopeTI/I‘IeCKI/Iﬁ BOIIPOC U ABA MPAKTUYCCKUX 3aJaHHUA HA KOMIIBIOTEPC.
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I Ilepeuens Kkomnemenyuil/uHOUKAMOPO8 U KOHMPOIbHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenumns/Muankarop: NJI-1nk-3 JleMoHCTpUpyeT 3HaHUE 3aKOHOB 3JIEKTPOMAarHUTHOTIO
H0JIs1, TPOBOJIUT MCCIIEOBAHUE IIEKTPOTEXHUUECKHX 0OBEKTOB

Bomnpocel, 3axaHus
1.YpaBHenus Makcseia 171 KBa3UCTallMOHAPHOT'O 2JIEKTPOMAarHUTHOr O 1oJs. Mcrounnku
KBa3UCTALIMIOHAPHOI'O AJIEKTPOMATrHUTHOTO M0JIs. 3aKOH 3JIEKTPOMArHUTHON MHAYKIIMU IIPU
HaJIUYUU JIBHKEHUS.
2.IlonHas cuctema NpoCTPAHCTBEHHBIX MHTEIPAJIbHBIX YPABHEHUN ISl HICTOUHUKOB
KBa3MCTAl[MOHAPHOTO IEKTpOMarHuTHoro noss. Oouiee penieHue A1 BEKTOPHOTO
MarHuTHOTO IIOTEHIIMAJIA
3.Pacyer KkBa3uCTaMOHAPHOTO IEKTPOMArHUTHOIO I10JIsI B IPOrPAMMHOM KOMILIEKCE
Easymag 3D
4. InpdepennranbHble ypaBHEHHUS KBa3UCTALIMOHAPHOTO 3JIEKTPOMarHUTHOTrO nojs. Pacuer
KBa3MCTALMOHAPHOTO JIEKTPOMAarHUTHOTO NOJIA B POrpaMMHOM KoMIuiekce FEMM
5.D51eKTpOMarHuTHbBIE IIPOLIECCHI B JIEKTPOMArHUTAX. JJIEKTPOMAarHUThl IOCTOSSHHOTO TOKA.
Makpockonuueckast MOJEIb MIEKTPOMATrHNUTA ITIOCTOSIHHOTO TOKA
6.O51eKTPOMarHUTHBIE TIPOLIECCHI B 2JIEKTPOMArHUTaX. JJIEKTPOMAarHuThl IEPEMEHHOIO TOKA €
KOPOTKO3aMKHYTBIMU BUTKaMU. Makpockonudeckas MOJENb 2JEKTPOMaroiiuTa NepeMeHHOro
TOKa
7.21€eKTpOMarHUTHbBIE IPOLIECCHI B 3JIEKTPUUECKUX MalIUHaX. PacyeT 3JeKTpOMarHuTHOTr O
II0JIS1 ¥ TApaMETPOB YKBUBAJICHTHBIX CXEM MAILUH IIOCTOSIHHOTO TOKA.
8.27eKTpOMarHuTHBIC TPOIIECCHI B DJICKTPUIECKUX MAIIHMHAX. PacdeT 3JeKTpOMarHuTHOTO
I10JIS1 ¥ TApaMETPOB YKBUBAJICHTHBIX CXEM ACHHXPOHHBIX MAIlIMH C KOPOTKO3aMKHYTHIM
poTopoMm.
9.05eKTpOMarHuTHbBIE IPOLIECCHI B 2JEKTPUUECKUX MalllMHAX. Pacyer 371eKTpOMarHuTHOTro
M0JIS1 U TapaMeTPOB IKBUBAJIEHTHBIX CXE€M CHHXPOHHBIX MAIIUH ¢ 0OMOTKOW BO30YKACHUS U
CUHXPOHHBIX MAIlIMH C TOCTOSHHBIMA MarHUTaMH
10.21€eKTpOMarHuTHbIN KOHTPOJIb U3AEIUN U3 MAarHUTHBIX U 3JIEKTPOIIPOBOASILINX MaTEPHAIOB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Kakue matepuanbl Ha3bIBAIOTCS MATHUTHBIMU?
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 CEPJECYHUKOM IEKTPOMAarHuTa MOCTOSIHHOIO TOKa?
OTtBeTHI:
1 - V snexTpoMarauta moCTOSSHHOT'O TOKA CEpACYHUK U3TOTABINBACTCS IIUXTOBAHHBIM U3
JIMCTOBOM 3JIEKTPOTEXHUYECKON CTaJIH.
2 - Y 3JIeKTpOMarHiuTa NepeMEeHHOr0 TOKa CepJIeYHUK N3TOTABIMBAETCS IIUXTOBAHHBIM U3
JIMCTOBOM JIEKTPOTEXHUYECKON CTaJIH.
BepHslii otBeT: 2

4.YKaxuTe MpaBWIbHOE ONPEICTICHHE TEPMUHA "TOTOKOCHIETIIEHUE" .
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OTBETHI:
1 - TloTokocuemIeHne — 3TO MArHUTHBIN TTOTOK, YMHO>KCHHBIM Ha YUCJIO BUTKOB.

2 - [loTokocueruieHne — 3TO KPUBOJIMHEHHBIN HHTETpall BEKTOPHOI'O MAarHUTHOTO MOTEHIHAIA

110 JJTMHE TTPOBOJIHHKA, C KOTOPBIM OIPEACIISICTCS MOTOKOCICIITICHHUE.
Bepwusriii otBeT: 2
5.Kak paccuntarh MAarHUTHBIA 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 cratrdeckoM 3JEeKTPUYECKOM I0JI€ HAMPSHKEHHOCTH AJIEKTPHYecKoro nojs E
YIIOBJICTBOPSET KAKOMY YpaBHEHHUIO?
J — IJIOTHOCTH TOKA

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

Bepnsiit otBeT: 1
7.Kaxast popmyina npaBUIBHO CBSI3bIBAET HAIPSDKEHHOCTD 3JIEKTPUUYECKOT0 oJs E ¢
BEKTOPHBIM MarHUTHBIM A U CKaJISIPHBIM 3JIEKTPUYECKUM NOTEHLUAIOM (), B IEPEMEHHOM
(KBazuCTAallMOHAPHOM) JIEKTPOMArHUTHOM I10J1e?

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

Bepnsiit otBeT: 1
8.Kakas gopmymna npaBuibHO OMpeenseT AeKTpuieckoe HanpspkeHue U?
OTBeTHI:

da
1-U= fL Edl = —fL (E+V¢>e)dl
dA
2-U—fL (E+E)dl
Bepusiii otBerT: 1

9.B BeIpakeHUM 11 BEKTOPHOTO MarHUTHOTO noTeHuuana A(t) = Z—; [

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/Uuaukarop: NJ1-6rik-3 [Ipumensier MeToap! aHamm3a U pacuera
IEKTPOTEXHUYECKUX YCTPONUCTB Il TEOPETUUECKOIO UCCIIEJOBAHMSI DJIEKTPOMAarHUTHBIX
MMPONHECCOB B DJICKTPUYCCKUX W CUJIOBBIX 3JICKTPOHHLBIX arlraparax

Bomnpocel, 3axanus

fv JOHIXME) s
r

1.Paccunrats napaMEeTpPhl HAKIAAHOI'0O JaTUWKaA JJIA DJICKTPOMArHUTHOTO KOHTPOJIA TOJIIUHBI

JIUCTA.
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Karymka Bo3Gy:kneHHs Cexmms 1 UK

/ A
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- > ] /gxmﬂm 2 UK

Y
II'}
— A

a7
OOBeKT KOHTPOIA @10 ~

,_ >
2.PaccuuTaTh mapamMeTpbl IPOXOAHOTO AATYUKA JJIS DJIEKTPOMArHUTHOTO KOHTPOJIS TMaMeTpa
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 KaTyIIKE U IOTOKOCLETJICHUE B CTEPIKHAX IEKTPOMArHuTa epeMEeHHOro
IIPY OTCYTCTBHUE 3KpPaHa.
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5.Paccunrare D/]C X010C€TOr0 X012 CHHXPOHHOI'O T€HEPATOpa ¢ NOCTOSTHHBIMA MarHUTaMHy Ha
porope.

6.PaccunTtarh 37€KTPOMarHUTHBIA MOMEHT CUHXPOHHOTO T€HEepaTopa C MOCTOSTHHBIMU
MAarHuTamMu Ha pOTOpE.
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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.MoseT Jin KOOPIHUTHUBHAS CUJIA 10 HAMArHUYCHHOCTH OBITh MEHBIIIE KOIPIIUTUBHOMN CHUIIBI TIO
HANPSDKEHHOCTH MAarHUTHOTO MOJIS?
OTBeTHI:
1-na
2 - HeT
BepHsliii otBeT: 2
2.Kak u3MeHUTCS MarHuTHAasE UHIYKUIUS BHYTPU WIHMHAPUYECKON KATYIIKU C TOKOM, €CIIN
MOMECTUTh BHYTPh KaTYIIKH CEPACYHUK U3 MArHUTOMSITKOTO MaTtepuaa’?
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 OTIyCKaHHMsI SJIEKTPOMArHUTa OCTOSTHHOTO TOKA MEHbIIIE, YeM TOK
cpabaTbiBaHMs?

OTBeThI:
1 - N3-3a OoutbIeit CHITBI BO3BPATHOM MPYKUHBI IKOPSI.
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2 - U3-3a 60bIIeH 37IeKTPOMAarHUTHON CHITBI IPY OJJMHAKOBOM TOKE C MEHBILIUM 3a30POM, YeM
¢ OOJIBIIMM 3330POM SIKOPSI, KOTOPasi HE KOMIIEHCUPYETCsI BO3BPATHOM NMPYXUHOH ¢
JIMHEHBIMU CBOMCTBAMH.

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

OtBeTsl:
1 - 3aBuCUMOCTD NIEKTPOMArHUTHOM CUJIBI OT TOKA MPU HEU3MEHHOM 3a30pe€.
2 - 3aBHCHMOCTb 3JIEKTPOMAarHUTHOM CUJIBI OT 3a30pa PU 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 CPOPMYTUPOBAHHBIC 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 "Moporosoro"”
ypoBHsi. OCHOBHAs 4acThb 3a/laHUs BBIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BBIMOJHEHA WIH BBITOJIHEHA
MPEHMYIIIECTBEHHO HETPABUIHLHO

1I1. IIpasuna évicmaenenus umo2o60i OUeHKU no Kypcy

OreHKa 3a Kypce BBICTaBIISIETCS KaK CpeHee apu(PMETHUECKOE U3 OLICHKH 3a TEKYIIHH KOHTPOJIb U
OIICHKH 32 MPOMEXYTOUHYIO aTTECTALINIO
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