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1 esin ocBOCHUSA TMCHUIIMHBI (MOLYJIs1)

Lenbto mpenogaBaHusl AMCUUILIMHBI «MarHUTHBIE 3JEMEHTHI JIEKTPOHHBIX YCTPONCTB»
SIBJISICTCSL  TIOJTOTOBKA BBICOKOKBAIM(UIIMPOBAHHOTO OakaynaBpa 1o HampasiaeHuto 11.03.04
«DNEKTPOHMKAa W  HAHOYJIEKTPOHUKA»,  CIIOCOOHOrO  pa3palaTbiBaTh  CTPYKTYpPHbIE U
(GyHKIIMOHAJIbHBIE CXEMbI AEKTPOHHBIX CUCTEM M KOMILIEKCOB, IPUHIIUIIUAIBHBIX CXEM YCTPOICTB
COJIEprKalIMX MarHUTHBIE AIEMEHTHI C UCIIOIb30BAaHUEM CPEJICTB KOMIIBIOTEPHOI'O IIPOEKTUPOBAHUS,
MIPOBEJICHUEM TMPOEKTHBIX PACYETOB U TEXHHUKO-3KOHOMHYECKHMM OOOCHOBAaHUEM MPUHUMAEMBIX
peLICHU.

2 MecTo AMCHUILIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOTrpaMMblI

Jucrumianaa «MarHuTHBIE 3JIEMEHTHI JIEKTPOHHBIX YCTPOMCTB» BXOJHUT B BapHATHBHYIO
4acTh Y4eOHOTO TIaHa 00pa30BaTEeNbHOM MPOrpPaMMBI.

JInst u3ydeHus AUCHUILIMHBI HEOOXOAMMBI 3HAaHUA (YMEHUS, BIaJeHNUs ), CPOPMUPOBAHHBIC B
pe3ysbTaTe U3y4eHUs AUCHUIUINH/TPAKTHK:

MaremaTuka;

dusnka;

TeopeTrndeckue OCHOBBI ANEKTPOTEXHUKHY;

®usnKa KOHICHCUPOBAHHOTO COCTOSHHSL.

3nanus (YMEHUs, BIQJICHHS), MOJy4YCHHBIC NMPH HM3YYCHHH IAHHOW AWCIMIUIMHBL OyIyT
HEOOXOIMMBI TIPU U3YYCHHUU TUCIUTUINH/TIPAKTUK:

OcHOBEI ITpeo0pazoBaTeIbHON TEXHUKY;

DHepreTuveckas IEKTPOHUKA;

TexHomornyeckue TaTIYNKH.

3 Komnerenuunu odyuaruierocsi, opmupyembie B pe3y/ibTaTe 0CBOEHUS] TUCHUTLIUHBI
(MoayJis) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus!

B pesynbraTe OCBOCHHS TUCIUIUIMHBI «MarHUTHBIE DJIEMEHTHI AJIEKTPOHHBIX YCTPOMCTB»
oOyyJaronuiics 10JKeH 00J1aaTh CIEIYIONUMA KOMITETCHIUSIMU:

KOI[ HHJUKATOpa I/IH,Z[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMH

ITK-1 CnocobeHn pa3zpabaThiBaTh CTPYKTYPHBIE U (DYHKIIMOHAIBHBIE CXEMBI AJIEKTPOHHBIX CUCTEM U
KOMIUIEKCOB, IPUHIUIIHAIBHBIX CXEM YCTPONCTB C HCIIOIb30BAaHUEM CPEICTB KOMITBIOTEPHOTO
MIPOEKTUPOBAHMUSI, IPOBEIEHUEM IPOEKTHBIX PACYETOB U TEXHUKO-IKOHOMUYECKMM 000CHOBAaHUEM
IPUHUMAEMBIX PEILICHUN

IK-1.1 Pa3pabarbiBaeT ACKU3HBIA MPOEKT, BKIIOYAMOIINNA: BBIOOP CTPYKTYPHOW CXEMBI
3JIEKTPOHHOTO YCTPOWCTBA MJIM CHCTEMBl IIyTE€M COIOCTAaBIICHHUS Pa3IMYHbBIX
BapHAHTOB W HX OLEHKH C TOYKH 3pPEHHUS TEXHUUYECKHX W SKOHOMHUYECKHX
TpeOOBaHMIA; PACCUUTHIBAET BCE HEOOXOIUMBIEC MOKA3aTeIN CTPYKTYPHOU CXEMBI
3JIEKTPOHHOTO YCTPOMCTBA WJIM CHUCTEMbI, B TOM YHCIE IOKa3aTeld KauecTBa;
BBIOMpAEeT 1 00OCHOBBIBAET CXEMBI BCTIOMOTaTeIIbHBIX YCTPOWCTB

IK-1.2 [Ipou3BOANT TEXHUKO-YKOHOMHUYECKOE OOOCHOBAaHWE TPUHATOTO PEHICHUS C
pacdyeramMu ce0ECTOMMOCTH YCTPOWCTBA M CTOMMOCTH €ro 3KCILTyaTaluw;
CPaBHMBACT C aHAJIOTAMU I10 TEXHUKO-DKOHOMHAYECKUM XapaKTepUCTHKAM




4. CTpyKTYpa M coiep:KaHNe JMCIUIIIHHBI (MOXYJIsT)

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHble enuHuIlbl, 108 akam. dacos, B
TOM YHCIIE:

— KOHTaKTHas pabdoTa 8,7 Jaca;

— ayauTopHas 8 4acos,;

— BHeayautopHas 0,7 Jaca;

— camocTosTenbHas padora 95,4 gaca.

— IMOATOTOBKA K 3auéTy — 3,9 akaj. yaca

dopMa arrecTanuuu — 3a4er.
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1. OcHOBBI TeOpUM MarHeTU3Ma

1.1. CBoiicTBa U XapaKTEPUCTUKH 4 |CamocTosTenpHOE VYernsriii onpoe. [[IK-1.1,
MarHUTHOTO TI0JIsI. MarHuTHBIH H3ydeHHe yueOHOH MK-1.2
MOMEHT. HaMarHu4eHHOCTb. JIUTEPaTypHI.

MarauTHast BOCIIPUUMYHUBOCTb.
MarauTtHasi IpOHULIAEMOCTb.

1.2. Knaccuguxanus BemecTs no 8 |CamocrosTenbHoe VYernsiif onpoe. [[IK-1.1,
MarHuTHBIM CBONCTBaM: u3y4yeHue yueOHou I1K-1.2
JIMaMarHeTUKH; NapaMarHeTHKY; JUTEPATYpPHI.

(heppOMarHeTHKy;
aHTU(EPPOMATrHETHKH;
(eppUMarHeTHKH.

1.3. CpoiicTBa W XapaKTECPUCTHKU 2/ 4 |TlogroroBka K Yeraeriii onpoc. [[IK-1.1,
(heppOMarHUTHBIX MaTepHAIIOB. 21 BEITIOJTHEHUIO J1a0. [Iposepka MK-1.2
MaruautHsbl1i JIOMEH. Kpusas paboter. CocTaBleHHE | KOHCIICKTA.
HaMarHUYUBaHUSL. MarHuTHbIH 4 KOHCIIEKTA.

THCTEPE3NC W  TpeeibHas  IeTIs CocraBnenue oruera |[IpoBepka oTuera
THCTepe3nca: HMHAYKLIUS HACHIICHUS; no J1ab. pabore. 1o 11a6. pabore.
KOIPLUMTHBHAs  CWJA;  OCTaTOYHas

WHJTYKIHSL.

1.4. Tlotrepu sHEPTUH B 8 |CamocTosTensHOe VYcrHas 3ammra  [[IK-1.1,
(heppomaraeTukax: moTepu Ha U3y4eHue yueOHon TEMBI. MK-1.2
THCTEPE3HUC; MOTEPH Ha BUXPEBBIE TOKH. JUTEPATYpPHI.

IToaroroBka Kk 3amure
TEMBI.

1.5. Buapl MarHuTHOM 6 |CamocTosiTebHOE VYcTHbli onpoc. IMK-1.1,
MPOHULAEMOCTH. 3aBUCUMOCTh n3ydyeHue yueOHOH IK-1.2
OTHOCHTEJIbHOI MarHUTHON JUTEPaTypHl.

MPOHUIIAEMOCTH OT HANPSHKEHHOCTH
TIOJISL ¥ €€ CBA3b C KPUBOM
HaMarHUYMBaHUsL.
2/
Hroro no pasnpeny 30
21
2. MarHuTHBIE MaTEPHAJIbI
2.1. Kinaccnguxanust MarHUTHBIX ‘ ‘ 4 ‘CaMOCTOHTeJ‘IBHOC ITposepka IHK-l.l,




MaTepHaIOB 0 XUMUYECKOMY COCTAaBY,
BHYTPEHHEMY CTPOCHHIO U
3JIEKTPUYECKUM CBOMcTBaM. ['pymimbl
MarHUTHBIX MAaTEPHAIIOB!
MarHUTOMSTKHE; MaTHUTOTBEPIBIC;
CIEIMATPHOTO HA3HAUCHHUS.

n3y4yeHue yueOHOMH
JHATEPaTypHI.
ITonroroBka k 3amure
TEMBI.

WH/IUBUIYATbHBIX
3aJaHuH.

VYcTHas 3amura
TEMBI.

MK-1.2

2.2. TpeboBaHUS K MATHUTOMSTKIM 4 |CamocTosTensHOE IIposepka MK-1.1,
MaTepHajaM B HU3KOYaCTOTHBIX H3ydeHHne yueOHOH naanBuAyanbHeix  [[1K-1.2
MarHMTHBIX 1MoJsiX. OCHOBHBIC JUTEPaTypHI. 3aJIaHUMH.

CBOMCTBA MarHUTOMSTKHX [MoaroroBka k 3amure | YcTHas 3aiura
(eppOMarHUTHBIX MaTEPUAJIOB. TEMBI. TEMBI.
Hroro nmo pazneay 8

3. MarHuTHbI€ 3JIeMEHThI U
yerpoiictBa POA

3.1. Karymka HHIYKTUBHOCTH U 1/ 10 |CamocrosTensHOE Yerasriif onpoc. [[IK-1.1,
npoccenn. KoHCTpyKITHS, n H3ydeHHne yueOHOH IIpoBepka MK-1.2
Kiaccu(uKkamys, OCHOBHbIE JIUTEPATypPHI. WHIBHIYaJIbHBIX
xapakTepucTuku. CoOCTBeHHAs 3a/laHul.
€MKOCTb KaTYIIKH U CTIOCOOBI €
yMeHbIIeHus. JJoOpOTHOCTD KaTyIIKH U
CHOCOOBI €€ MOBBIIICHUS.

3.2. YapoieHHbIH pacyeT 12 |CamocrosTenbHOe VYerusiii onpoc.  [[IK-1.1,
MHAYKTUBHOCTEH LIUJIUHAPUYECKOH, u3y4yeHue yueOHou IIpoBepka I1K-1.2
TOPOUIANIBHOH U IIIOCKOH KaTyIIEK. JIUTEPaTypHI. WHIIBHIYaJIbHBIX
Pacuer gpoccernst nepeMEHHOTO TOKa U 3a7aHUMH.

CTJI2)XHMBAIOIIETO IPOCCETISL.

3.3. TpancdopmaTops 12 |IToaroToBka K VYeraeriii onpoe. [[IK-1.1,
3NEKTPOIIUTAHHS U CUTHAJIbHBIC BBINOJTHEHUIO J1a0. IK-1.2
tpancdopmaropsl. Kinaccupukanms mo paboTHI ITposepka
pa3nuHbIM npu3HakaM. OCHOBHBIE CocraBnenue KOHCIIEKTA.
XapaKTepUCTUKH. KOHCIIEKTA. ITposepka otuera

CocraBnenue otdyera |10 jad. padboTe.
1o j1ab. pabore.

3.4. Knaccudukariust pe:KxumMoB 1/1 16 |CamocrosTenbpHoe VYcrras 3amura [[TIK-1.1,
paboThI TpaHCHOPMATOPOB. )41 U3y4eHue yueOHon TEMBI. MK-1.2

Dopmyitbl TpaHCHOPMATOPHBIX JIUTEPATYPHI.

OJIC. Pacuer unciia BUTKOB OOMOTOK. TToaroroBka K 3aIuTe
®opmyIbl rabapUTHON MOIITHOCTH. TEMBI.

Pacuer nonmkaromiero

TpaHcdopmaropa IMHEHHOTO

MCTOYHMKA 3JIeKTponuTanus. Pacuera

TpaHcopmaropa OJHOTAKTHOTO

MPSIMOXOJIOBOTO MpeoOpa3oBarers,

JABYXTAKTHOT'O MOCTOBOI'O

npeobpa3oBaTtens, OHOTAaKTHOTO

00paTHOX0JOBOT'O MIPEe0Opa3oBaTesl.

3.5. UHAYKTHBHbBIC H3MEPHUTEIIHHBIC 7,4 |CaMmocTOSITETHHOE VYcrHbI# onpoc. MK-1.1,
npeoOpa3oBaTeH. u3y4deHue yueOHou IIpoBepka K-1.2
TpanrchopmaropHbie H3MEPUTETHHBIE JINTEPATYPHI. WHIUBUIYaJIbHBIX
npeoOpa3oBaTeIn. DIeKTPOMarHuTHbIC 3aJaHUMH.
peie.

2/
HToro no pasneny 57,4
21
4/
HToOro nmo JucuMIInHe 95,4 3auer

4N




5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

JIns  oCcBOEHMS JUCHUIUIMHBI «MarHuTHbBIE 3JEMEHTHl AJIEKTPOHHBIX  YCTPOMCTB)»
UCTIOJNIB3YIOTCS IPEUMYIIECTBEHHO TPAJAUIIMOHHBIC 00Pa30BATEIbHBIC TEXHOIOTHH.

NudopmaninoHHbie TEKINUN — ISl U3JI0KEHUSI OCHOBHBIX TEOPETUYECKUX MOHATUH, 3aKOHOB U
MPUHIIAIIOB OMUCaHUs (PU3HUECKUX MPOIIECCOB,

JlaGoparopHble 3aHATUA — JUIS YCBOGHUS M 3aKpEIJICHUS HAaBBIKOB IPOBEACHUSA
OKCIIEPUMEHTATBHBIX HCCIICIOBAaHUN pealbHbIX (PU3NYECKUX OOBEKTOB M MX MOJIENCH, a TakKe
00paboTKH pe3yabTaTOB HKCIIEPUMEHTA.

Jlyis oBbIIeHUsT WHHOPMAIIMOHHON HACBIIICHHOCTH HapsIy ¢ MH()pOPMAIMOHHON JIeKInen
UCIIOJIBL3YIOTCS JIEKIIUU-BU3yaIN3allii, a TAK)Ke IPAKTHUECKUE 3aHATUS B (DOpME MTPEe3CHTALNH.

6 YueOHO-MeTOAHYECKOe o0ecneyeHrne CAMOCTOSITeIbHOI PadoThHI 00yYa0IIMXCS
IIpencrasneno B Ilpunoxenun 1.

7 OueHOYHbBIE CPEICTBA ISl POBECHUS POMEKYTOYHOM aTTeCTAIIUN
[Ipencrasnensl B [Ipunoxenuu 2.

8 YueOHO-MeToaMUecKoe M HHPOPMALMOHHOE 0O0ecnieyeHue TUCHHMIINHBI (MOYJIs1)

a) OcHoBHas JUTepaTypa:

1. CopoxkuHn, B. C. MaTtepualibl ¥ 2JIEMEHTBI JICKTPOHHOMN TEXHUKU. AKTHBHBIC JIUAJICKTPHUKH,
MarHUTHBIE MaTEPHAJIbI, DJIIEMEHTHI JIEKTPOHHOM TeXHUKH : yaeOHoe nocobue / B. C. Copoxun, b. JI.
Awntunos, H. I1. JIazapeBa. — 2-e u3zn., ucnp. — Cankr-IletepOypr : Jlanp, 2016. — 384 c. — ISBN
978-5-8114-2002-5. — TekcT : aekTpoHHbIN // JlaHb : 3MEKTPOHHO-OMOIMOTEUHAsT cUCTEMa. —
URL: https://e.lanbook.com/book/71735. — Pexum gocTyna: 1uist aBTOPHU3. MOJIb30BATEICH.

2. Maxmuman, B. IlpoextupoBanue TtpaHcopmaTopoB u apocceneid. CrpaBOUHUK
crpaBouyHuk / B. Maknuman. — 3-e u3n. — Mocksa : JIMK IIpecc, 2016. — 476 ¢. — ISBN
978-5-97060-165-5. — TekcT : amekTpoHHbIH / JIaHb: 3JEKTPOHHO-OMONIMOTEYHAs CHCTEMa. —
URL: https://e.lanbook.com/book/90127. — Pexxum gocTyna: uist aBTOPHU3. MOJIb30BATEIEH.

6) lonoHUTeE/ILHASA JIUTEpPATYpA:

1. Boponun, A.W. Tpanchopmaropsl U ApOCCETH HUCTOYHUKOB MHUTAHHUS SJICKTPOHHBIX
ycTpoiicTB: yuebHnoe nocoodue / A. . Boponun, I'. A. aapun. — Mocksa: TYCVYP, 2009. — 145
c.— Tekcr: osnextpoHHbl / Jlanb: 3neKTpoHHO-OMOMMoreuHas cucrema. — URL:
https://e.lanbook.com/book/10935. — Pexwum moctyma: ajs aBTOpHU3. TOJIb30BATEIICH.

2. Crapony6ues FO.H. Teopust u pacuer tpanchopmaropoB Manoil momHoctu. — M.: U1
PagnoCodr, 2005. — 320 c.: un.

3. XusikoB A.B. Teopuss u pacuer TpaHCHOPMAaTOPOB HCTOUYHUKOB BTOPUYHOIO
anekrponutanud. — M.: COJIOH-IIpecc, 2004. — 128 c.

4. Epcos: nanyktuBHBIE KOMIOHEeHTHl . — Mocka: JIMK Ilpecc, 2010. — 62 c. — ISBN
978-5-94120-067-6. — TekcT: ameKTpoHHBIN // JlaHb: 351€KTpOHHO-OMONMOTEYHAs cHucTeMa. —
URL.: https://e.lanbook.com/book/60957. — Pexxum gocTyma: st aBTOPH3. IMOJIb30BATEICH.

5. Jlerocraes, H.C. Marepuainsl 21eKTpoHHOIM TexHUKH: yuebHoe nmocodue / H. C. Jlerocraes.
— Mockpa: TYCVYP, 2014. — 239 c. — ISBN 978-5-86889-679-8. — Tekcr : amekTpoHHbIi //
Jlanb: anexTpoHHO-OnOIHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/110346. — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJTH30BATEIIECH.

6.  OmnnaiiH-kanmpKynsTOp  JUIL  pacueTa  Karymek  uHAykTuBHocTH — — URL:
https://coil32.ru/calculate-on-line.html

B) MeToauyecKkue yKasaHus:
1. dyOckuit, I'. A. ®u3nka KOHASHCUPOBAHHOTO COCTOSIHUS BEIIECTBA [ DIEKTPOHHBIH
pecypc] : maboparopusiii mpaktukym / I'. A. JIyockwmii, A. A. Hedenpes, T. 5. {yockas ; MI'TY. -


https://e.lanbook.com/book/71735
https://e.lanbook.com/book/90127
https://e.lanbook.com/book/10935
https://e.lanbook.com/book/60957
https://e.lanbook.com/book/110346
https://coil32.ru/calculate-on-line.html

[2-e u3a., moaror. mo mey. uza. 2014 r.]. - Marauroropck : MI'TY, 2015. - 1 31eKTpOH. ONT. JUCK
(CD-ROM). - Pexxwum goctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1445.pdf&show=dcatalogues/1/112396
6/1445.pdf&view=true.

r) lIlporpammHuoe odecnieuenne u UHTEepHeET-pecypcehl:

1. F'ocynapcTBeHHas myOJIWYHAsl HAYYHO-TeXHUYecKas Oubnmoreka Poccuu [DneKTpoHHBII
pecypc] / — Pexxum poctyma: http://www.gpntb.ru , ceo6oaubIii.— 3ari. ¢ skpana. 3. pyc.

2. Poccuiickasi HalmoHallbHAs OWONHOTEKa. [DIEKTPOHHBIM pecypc] / — Pexum mocryma:
http://www.nlr.ru . 5I3. pyc.

3. DnextponHas 6ubnmoreka http://e.lanbook.com/

4. XKypHan paadoOd’JIEKTPOHUKHA - DJICKTPOHHBIA KypHalI [DJIEKTPOHHBIA pecypc],
ISSN 1684-1719 Pexxum moctyna: http://jre.cplire.ru/jre/radioeng.html

IIporpamMMHoe obecnevyenue

Haumenosanue 110 Ne noroopa Cpox zeiicTua

JIUICH3UU

MS Windows 7 Professional J1-1227-18 o1 08.10.2018 11.10.2021

(st KITaccoB)

MS Office 2007 Professional  |Ne 135 ot 17.09.2007 0eccpouHo

7Zip cB000JTHO pactpoctpansemoe [10 OECCPOYHO

MathCAD v.15 Education J1-1662-13 o1 22.11.2013 0eccpouHo

University Edition

Bpayszep Mozilla Firefox cB0OOIHO pacnpocTpansemoe [10 OeccpouHo

Arduino cB000JIHO pactpoctpansemoe [10 0OCCCPOUHO

IIpodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue kypca Cchlika

HanmonansHas URL.: https://elibrary.ru/project_risc.asp
nH(pOpMaAIMOHHO-aHAIUTUYECKAS CUCTEMA —
Poccuiickuii HHASKC HaYYHOT'O [TIUTUPOBAHHUS
HNudopmanmonHas cuctema - EquHoe okHO URL.: http://window.edu.ru/
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM
DrexkTpoHHbIe pecypcebl onbmoteku MI'TY  |http://magtu.ru:8085/marcweb2/Default.asp
um. I'.11. HocoBa
MesxayHapoaHas pedepaTHBHAS U http://scopus.com
MTOJTHOTEKCTOBAS CIIpaBOYHAas 0aza JaHHBIX



https://magtu.informsystema.ru/uploader/fileUpload?name=1445.pdf&show=dcatalogues/1/1123966/1445.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1445.pdf&show=dcatalogues/1/1123966/1445.pdf&view=true
http://www.gpntb.ru/
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9 MartepuajbHO-TeXHUYECKOEe o0ecnevyeHue JUCHUILTHHBI (MOTYJIs1)

MaTepHaano-TeXHqucxoe o0OecrieueHue JUCHHUIIIIMHBI BKIIIOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarieHue ayIuTOpuu

Jlexunonnas ayauropus aya. 459

MynbTUMeIMIHBIE CPEACTBA XPAHEHNUs, IIEpENAUn U
IpeCTaBIeHUs HHPOPMALIUU

JlaGopatopus ayz. 459

JlaGopaTopHbIe CTEH/IbI C KOMIUIEKTOM JIAO0paTOPHBIX
paboT MO0 MarHUTHBIM 3JIEMEHTaM AJIEKTPOHHBIX
YCTPOMCTB

Komnerorepnsie knaccol LlenTpa
WH(OPMAIIMOHHBIX TEXHOJIOTHI
OI'BOY BO «MI'TY» n

crienMaau3upoBaHHas aya. 343

[TepcoHasibHBIC KOMITBIOTEPHI, 00 BETUHEHHBIE B
JIOKaJbHBIC CETH C BBEIXOJOM B Internet, ocHaIlleHHBIE
COBPEMEHHBIMHU IIPOTPAMMHO-METOINYECKUMHU
KOMIUIEKCaMH ISl pEIICHUS 3a/1a4 B 00JIaCTH
MOJEIUPOBAHUS IIPOLECCOB IIEPEMATHUYNBAHUSA
(heppOMArHUTHBIX MAaTEPUAIIOB.




IIpuaoxenne 1
6 YueOHO-MeTOo MYeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouXxcst

Mo mucummmae « MarHuTHBIC YJIEMEHTHI AJIEKTPOHHBIX YCTPOHUCTBY» MPEIyCMOTPEeHA
ayJIMTOpHAs M BHEAYJUTOPHAsI CAMOCTOsITEIbHAS paboTa 00yJatonmxcs. AyTUTOpHAs CAMOCTOsTeIIbHAS
paboTa CTYAEHTOB MpEIoJiaracT BEIIOJTHEHHE U 3aIUTY Ja00paTOPHBIX paboT, penieHue KOHTPOIbHBIX
3ajad.

[Tepeuens 1abopaTOPHBIX PadOT:

1. 3y4yenue netiu rucrepe3ruca u KpUBO HaMarHUUMBaHus (heppoMarHeTuka.

2. N3yuenue tpanchopmaropa Toka.

3. Castue AUYX u JIAYX curnansHOro Tpanchopmaropa.

Bonpocskl Kk 3a1uuTaM Tem

Tema 1

1. Yro Takoe maruutHoe nosie? YeM OHO co3/1aeTcsl U Kak OOHapyKUBAETCs?

2. Uro xapaKTepu3ylT HANpPsDKEHHOCTb M MHIYKUUS MarHutHoro mnoinsa? Kakx onHu
0003HaYAIOTCS U B YEM OHU U3MEPSIIOTCS?

3. YTo npuHUMAIOT 3a HANpPaBJIEHUE MarHUTHOI'O TOJISl B JAHHOH TOYKe?

4. Y10 Takoe MarHuTHbIA MOMEHT? KakoBa ero pa3MepHOCTh?

5. Urto xapakTtepuzyeT HaMarHWUYEHHOCTh BemiecTBa? Kak oHa ompenenseTcss U B 4YeM
usMmepsercs?

6. Kak cBsi3aHbl HAMarHUYEHHOCTh U HANPSYKEHHOCTh MarHUTHOTO MO ?

7. Yto XapakTepu3yeT MarHuTHas BocnpuuMuuBocTh? KakoBa e€ pasmepHOCTh?

8. Kak cBs3aHbl MHAYKLINS U HAIPSY)KEHHOCTh MarHUTHOTO MOJIs?

9. Yrto xapakTepusyeT OTHOCUTEIbHAsI MarHUTHAsI MpoHuLiaeMocTh? KakoBa e€ pa3sMepHOCTh?
10. Kak cBA3aHbl MarHuTHasi IPOHUIIAEMOCTh U MAarHUTHAs! BOIPUUMYHUBOCTH?

Tema 2

1. Ilo xakuM mpu3HaKam KiaccuUUUpyrOTCcs MarHuTHble BemiecTBa? Ilepeuncinure maTH
IPYII MarHETUKOB.

2. B uyem 3akmiouaercs auamMarHuTHeIi 3¢dekr? Uro Ttakoe auamarHetuk? Kak B
JIMaMarHeTUKE COOTHOCATCS MHAYKIMHM BHEIIHEr0o M COOCTBEHHOro MarHuTHoro mnoisi? Kakwue
BEIIECTBAa OTHOCATCS K JUaMarHeTukam?

3. B uem 3awiouaercs napamarHUTHbIM 3¢dext? Uro Takoe mnapamarHetuk? Kak B
napaMarHeTHKe COOTHOCSATCS MHAYKLUMM BHEIIHETO U COOCTBEHHOro MmarHuTHoro mnousa? Kaxue
BELIECTBA OTHOCATCS K NTapaMarHeTUKaMm?

4. B uem 3akmoyaercs ¢eppomarHuTHbIA 3ddext? Uro Takoe ¢eppomarnetuk? Kak B
(beppoMarHeTHKe COOTHOCATCS MHIYKIMU BHEIIHEr0 M COOCTBEHHOro MarHUTHoro noisi? Kakue
BEleCTBa OTHOCATCSA K (heppomMarHeTukam?

5. B uem 3akmouaercs ¢eppuMarHuTHeI 3¢ ¢ext? UYrto Takoe ¢eppumarnetuk? Kak B
(beppuMarHeTke COOTHOCSITCSI MHIYKIMU BHEIIHEro W coOCTBEHHOro marHuTHoro mnosa? Kaxue
BEIIIECTBAa OTHOCATCA K (heppuMarHeTukam?

6. Kak cBs3aHbI HAMarHMYEHHOCTh U HAIIPSKEHHOCTh MATHUTHOT'O TTOJIS?

7. Yo takoe Touka Kropu? Uro takoe Touka Heens?

8. Kakue maTepuaibl OTHOCAT K claboMarHuTHBIM? Kakne K CHIIbBHOMarHuTHBIM?

Tema 3

1. HazoBuTe 0OCHOBHBIE 0COOEHHOCTH (hepPOMArHETHKOB.

2. YUTo Takoe MarHUTHBIN TOMEH?

3. Kakumu crioco6amMu MOXHO pa3MarHUTUTh MarHUTHBIN MaTepuan?

4. Yto Takoe OCHOBHAsl KpUBasi HAMarHUYMBaHUs?

5. TlpuBenute xapakTepHbId BUJA KPHUBOM HaMarHW4YuBaHUs (peppoMarHeTUkoB. Beinenurte
XapaKTepHbIE yU4acTKN KpuBOil. ONnunTe MEXaHUu3M HaMarHM4MBaHMsI Ha KaX0M y4acTKe.



6. B uem 3axioudaercst sIBIE€HHME MarHUTHOro rucrepesuca? IlpuBeaure XapakTEpHBIM BUJ
IpeJeNbHON NEeTIN rucrepesnca (eppoMarHeTHKOB.

7. PackpoiiTe CMBICI NOHATUN: MHIYKLHUS HACBILICHUSA, KOIPLUTUBHAA CHJIA, OCTATOYHAs
uHAykus. Kak 3Ti nmapaMeTpsl MOryT ObITh OIPEAEIICHBI 110 NeTiIe TucTepe3nuca?

8. I3 uero ckiabIBaOTCA MOTEPU SHEPTUU TP EPEMAarHUYMBaHUN (EPPOMArHEeTHKOB?

9. Kak ompenenuts noTepu Ha ME€peMarHUYMBAHHUE C IOMOULIbIO CTATHUECKOW METIN
rucTepesnuca

10. Kak 3aBucAT noTepy Ha BUXPEBbIE TOKU OT YaCTOTHI IIEpEMarHM4MBaHUsA?

11. Yro Takoe MarHuTHas NpoHULaeMocTh? IlepednciuTe BUIbl MAarHUTHON IPOHUIIAEMOCTH?

12. IlpuBeauTe KpUBYIO 3aBUCUMOCTH MAarHUTHOW INPOHMLIAEMOCTH OT HAlPSDKEHHOCTH IIOJIA.
VYKaxuTe XapakKTepHbIE TOUKHU.

Tema 4

1. Ilo xakoMy IpHU3HAKy MAarHUTHBIE MaTepUaJIbl IOAPA3JEIIAIOTCS HA MArHUTOMSTKUE U
MarHuTOTBEpAbIE?

2. KakoBbI 001ie TpeOOBaHMS K MATHUTHBIM MaTepHaIaM 3JIEKTPOHHON TEXHUKH?

3. IlepeuncnuTe MarHUTHBIE 2JIEMEHTHI, IPUMEHSAEMBIE B JIEKTPOHHON TEXHUKE.

4. Yo Takoe KaTyIlika MHIyKTuBHOCTU? M3 yero ona coctout?

5. Yro Takoe MarHuTHbI NOTOK (popmyna)? [lorokocuernenue (popmyna)?

6. Uto Takoe HHIYKTUBHOCTH (popmyrna)? B yem oHa m3mepsiercsi?

7. OT 4ero 3aBUCUT 3HAYEHUE MHIYKTUBHOCTH KaTyIIKH?

8. HazoBuTe TpH THIIA KAaTyIIEK HHIYKTUBHOCTH 1O JopMe OOMOTKH. 3apuCyiiTe UX BHI.

9. IlpuBeaute NpUOMIDKEHHBIE (OPMYJbI A HAXOXKAEHUS WHIYKTUBHOCTH KaXKIOrO THIIA
KaTYIIKH.

10. Uro Takoe coOCTBEHHAs! EMKOCTb KaTylIKH? M3 KaKiX COCTABIISAIOIINX OHA CKJIA/IbIBAeTCs?

11. IlpuBeauTe SKBUBAJIECHTHYIO CXEMY 3aMEIIEHUS KaTYIIKU C Y4€TOM COOCTBEHHOM €MKOCTH,
AKTUBHOI'O COIIPOTHUBIICHHSI OOMOTKH U aKTUBHOI'O COIPOTUBIICHUS U30JIALIUH.

12. Onumute cnocoObl CHUKEHUSI COOCTBEHHOM €MKOCTH KaryiieK. OObsSCHUTE UX MPUHIUII.

13. Yro Takoe JOOPOTHOCTh KaTyLIKU MHIYKTUBHOCTU? B uem oHa nsmepsiercs?

14. IlepeuricnuTe MyTH yBEIUYEHUsI TOOPOTHOCTH KAaTYIIEK MHAYKTUBHOCTH. OOBSICHUTE UX
IIPUHILINIIL

15. Yro Takoe apoccensb? [lepeunciante TUIBI Ipoccemei.

16. IIpuBeauTe ynpoIeHHbIN NOPSAOK pacueTa Ipocceis IEPEMEHHOTO TOKA.

Tema 5

1. Yto Takoe Tpancopmarop? Uto Takoe cuiaoBoil Tpanchopmarop?

2. IlpuBenuTe >KBUBAJICHTHYIO CXE€MY OJHO(A3HOIO JIBYXOOMOTOYHOIO TpaHchopMaropa U
IIPOKOMMEHTUPYHITE €€.

3. ITo kakuM npu3HaAKaM KJIaccu(PUUIUPYIOTCS TpaHCPOPMATOPhI?

4. TlpuBenute U300paKEHHUS CTPEKHEBOrO, OPOHEBOTO M KOJIBLIEBOTO MAarHUTONPOBOA
TpaHcopmaTtopoB. KakoBbl mpenMyIiecTBa 1 HETOCTATKH KaXK10T0 U3 HUX?

5. B uem pa3ninuus, NOpeUMyLIECTBA W HENOCTAaTKM JIGHTOYHBIX W IUIACTUHYATBIX
MarHUTOMPOBOOB?

6. Uro Takoe DSJIEKTPOMAarHUTHAas MOIIHOCTh TpaHchopmaropa? BBIXOJHAS MOIIHOCTh
TpaHcopmaropa?

8. Urto Takoe rabaputHas MOIIHOCTb TpaHcpopmaropa? [louemy oHa Tak Ha3bIBaeTCA?

9. Yro Takoe KIIJ[ Tpanchopmaropa?

10. Yro takoe kor(puueHT TpaHchopMaluu Tpaichopmaropa?

11. 13 gero ckiagpIBacTCsl TOK XOJIOCTOTO X0/1a TpaHchopmaropa?

12. IlpuBenute SKBUBAJICHTHYIO CXEMY 3aMeELIeHHS OJHO(A3HOTO JABYXOOMOTOYHOIO
Tpancopmaropa. [IpokoMMeHTHpYHTE Ha3HAUEHHME KaXJIoro »sjeMeHTa cxeMmbl. [IpuBeaure
MaTeMaTHYECKUE COOTHOLICHHUS, OMUCHIBAIOIINE ee padoTy.

13. IlpuBenurte yNpOILIEHHBIM TMOPSIAOK pacuyeTa HUZKOBOJIBTHOIO JBYXOOMOTOYHOTO
MOHMXAIOIIEro TpaHnchopmaTopa.



TunoBas NpakTu4YeCcKas 3ajgavya

Onpenenuth yAeNbHBIC MAarHUTHBIE TIOTEPM HAa BHUXPEBBIE TOKH B CEPICUYHUKE JPOCCEIS,
HAaOpaHHOM W3 JIUCTOB 3JEKTPOTEXHUUYECKOW cTanu ToiamuHou 0,35 MM, €cliM Ha CeplIeYHUK
BO3JCHCTBYET U3MEHSIIOIIUICS IO CHHYCOUIAJIbHOMY 3aKOHY MarHUTHBINA MOTOK ¢ yacToTou 50 't u
MakcuManbHoU uaaykuuei 0,5 Ta. Y nensHoe conporusnenue crainu 0,5 MkOM: M.

BuxpeBble TOKH iz BO3HHKAIOT B IUIOCKOCTH, PACIIOJIOXEHHOW MEPICHIUKYISPHO BEKTOPY
MarHuTHOM MHAYKIMK B. B cOopHOM cepaeyHrKe TOHKHIA JIMCT AuHOM |, BeicoToii b 1 Tomnmmnoi h
IIPOHU3BIBAETCSI MATHUTHBIM ITOTOKOM, HalpaBJIEHHBIM BIOJIb IUIOCKOCTH JIMCTa. Briaenum B tene
JIMCTA TOJIBIM LIWIMHP C OCHOBAHUEM, OTPAaHUYEHHBIM JABYMsI KOHTYPaMU BUXPEBOIO TOKA.

X
ax |

I
4 I |
84 1‘6"1

Bosbiliie CTOPOHBI 3THX KOHTYPOB OTCTOST OT BEPTUKAIBHOW OCH CEYEHHs JIHCTa
COOTBETCTBEHHO Ha X u X+dX. Tak xak h<<b , To MOXHO CUMTaTh, YTO JUTMHA OOJBIION CTOPOHBI

KOHTYpa BHXPEBOTO TOKa paBHa ToJuHE jucta D. Torma MarHUTHBIA MOTOK, MPOHHU3BIBAOIIHIA
MOJIOCTh IUJIUHAPA

)
S e — —
T~

@, = 2xbB.
JeiictBytromee 3Hauenue J/1C, unaynupyeMoii IepeMEHHbIM TOKOM B CTEHKE LIWJIMHAPA,

B
U, = w®, = 4nfxbB = 4nfxb Trg

HOTepI/I Ha BUXPCBBIC TOKW B HUJIMHIAPEC
— J72
dP,. = Uzdo,
raec dO'x — aKTUBHAsA MPOBOAMMOCTDL BBIACIICHHOT'O MUIMHAPA.

Y4uuTeIBas, YTO IMONEPEYHOE CEUCHWE IMIMHIpPA I BUXPEBOTO TOKAa paBHO ldx, s
MIPOBOJIMMOCTH ITUIHH/APA TTOIYIUM

ldx

dO'x = %

Ortcrona cneayer, 4To

U2l 4m? fx?blBA

—dx = ——dx

2bp p

MOI_HHOCTI), BBIICIIAAEMYIO 3a CUCT IIPOTECKAHHA BUXPEBBIX TOKOB BO BCEM JIMCTE, Haﬁ)leM KaK

CyMMY JIEMEHTApHBIX MOLIHOCTEN. CO31aBa€MbIX BCEMHU KOHTYPAMH BUXPEBBIX TOKOB. IHTETpUpYH,
MOJIyYUM

dby =

h/2

4% fx LB % B2 3Dl v
= gf 2 ax = BT easrp2net
P . 6 p P

rane V = hbl — 00beM mucTa.

Takum oOpa3om, ynieiabHbIE TOTEPH Ha BUXPEBBIE TOKH B CEP/ICUHUKE:

1,643f B2 h?
P, = % =5 Bt/M5.
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7 OHeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu

a) [lnanupyemblie pe3yabTaThbl 00yUeHHs M OLIEHOYHbIE CPeACTBA /1Jisl POBe/IeHUs IPOMEKYTOYHOM aTTecTaluu:

Kon
WHOIUKA
TOpa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

[1K-1 Crioco6en pa3pabaTeiBaTh CTPYKTYpHBIC M (PYHKITHOHAIBHBIE CXEMBI JJIEKTPOHHBIX CUCTEM U KOMILIEKCOB, IIPHHIUITHAIBHBIX CXEM YCTPOUCTB €

HCIOJIb30BAHUEM CPEJICTB KOMIIBIOTEPHOTO IPOEKTUPOBAHHUS, IPOBEICHUEM IIPOEKTHBIX PACYETOB U TEXHUKO-3KOHOMUYECKUM 00OOCHOBAHUEM
IIPUHUMAEMBIX PELICHUMN.

IK-1.1

Pa3pabatbiBaeT 3CKU3HBIHM TPOEKT,
BKJTFOUAIOIIHIA: BEIOOP CTPYKTYPHOU CXEMBI
3JIEKTPOHHOTO YCTPOHCTBA HIIM CUCTEMBI
IIyTEM COIIOCTABJICHUSA PA3JIMYHBIX BAPUAHTO
U MX OLICHKH C TOYKHU 3PEHUS TEXHUYECKUX U
SKOHOMHMYECKHX TPeOOBAHMIA; PACCUNTHIBAET
BCe HEOOXOIMMBIE TIOKA3aTeH CTPYKTYPHOU
CXEMBI AIEKTPOHHOI0 YCTPOUCTBA MU

CHUCTEMBI, B TOM YHCJIC ITOKA3aTCJIN Ka4CCTBaA,

BBIOMpPAET U 000CHOBBIBAECT CXEMBI
BCIIOMOTATEIbHBIX YCTPONCTB

B

9

Ilepeuens meopemuueckux 60npocos K 3aueny

1.Ilepeuncnure MarHUTHBIE AJIEMEHTBI, IPUMEHSIEMBIE B 3JIEKTPOHHOM TEXHUKE.

2. Yro Takoe KaTymika MHAYKTUBHOCTU? 13 yero oHa coctont?

3. Yro Takoe MHAYKTUBHOCTH? B ueM oHa uzmepsercs?

4. Ot 4ero 3aBUCUT 3HAUYEHNE UHYKTUBHOCTU KaTyIIKH?

5. HazoBute TUMbI KaTylleK MHIYKTUBHOCTH 1o ¢gopme oOMoTKH. [IpuBeaure npuOmmxeHHbIE
(bopMyIIbI 17151 HAXOXKICHUS] MHIYKTUBHOCTH KaXK/10TO TUIA KaTyIIKH.

6. Uto Takoe coOcTBEHHast EMKOCTh KaTylIKu? M3 KakuxX COCTaBIISIONINX OHA CKJIaIbIBACTCS ?

7. IlpuBeanuTe SKBUBAJIEHTHYIO CXEMY 3aMEIICHUS KaTYIIKH C y4eTOM COOCTBEHHOH €MKOCTH,
AKTHBHOI'O COIPOTUBIIEHUS] OOMOTKH U aKTUBHOT'O COITPOTUBIICHUS U30JISALUU.

8. Onummre crnocoObl CHUKEHHUS COOCTBEHHOM eMKOCTH KaTyIIIEK.

9. Uto Takoe AOOPOTHOCTh KaTyIIKM HWHAYKTUBHOCTH? Ilepeunciure mnyTH YyBETUYEHHUS
JNOOPOTHOCTH KaTyIIeK MHIYKTUBHOCTH.

10. Yro Takoe gpoccens? Ilepeuncnure tvnsl gpocceneil. [IpuBenure ynponeHHsl NOpsSI0K
pacuera Ipoccens IEPEMEHHOr0 TOKa.

11. Yro Ttakoe TpaHcopmarop onekrponutanua? IlpuBenuTe HKBHUBAJEHTHYIO CXEMY
o1HO(a3HOTo 1BYyX0OOMOTOUHOTO TpaHChopMaTopa U MPOKOMMEHTUPYHTE ee.

12. Jlyis wero npeaHa3HaueH CUTHAIBHBINA TpaHchopmaTop?

Tunoevie 3a0anun K 3auemy

1. [IpuBenuTe CTPYKTYPHYIO CXEMY JIMHEWHOT'O UCTOYHUKA MUTAHUS MOCTOSIHHOTO TOKA C
WHIYKTUBHBIM CTIIQKUBAIOITUM (DUIETPOM.

2. OnpenenuTte, MO BUJY METIN TUCTEPE3NCca OCHOBHBIC MapaMeTphl (heppOMarHUTHOTO




Marepuana.

3. Paccuuraiite, 10 3aJaHHBIM UCXOAHBIM JIAHHBIM, AJIEKTPOMArHUTHYIO, BBIXOJHYIO U
rabapUTHYIO MOIIIHOCTb TpaHcPopMaTOpa dJIEKTPOIUTAHUS.

4. KakoB nopsA0K pacueT CriakKUBaroIlero Jpocces?

5. IlpuBenure cxemy yCTaHOBKH ISl IOJIYYE€HHS] KpUBOM HaMarHUYMBaHUSI MarHUTHBIX
MaTepUasoB.

[K-1.2

[Tpon3BOOUT TEXHUKO-3KOHOMHYECKOE
000CHOBaHHUE MIPUHATOTO PELICHHUS C
pacueTaMu ce0ecTOUMOCTH yCTPOiicTBa U
CTOMMOCTH €T0 SKCILTyaTalllui; CPaBHUBAET C
aHaJIOTaMU 110 TEXHUKO-I)KOHOMUYECKUM
XapaKTepUCTUKaM

Tunoevie 3a0anus K 3auemy

1. Ha pucynke npuBeJIeHbI CXEMbI CPEJICTB U3MEPEHUI MapaMeTpOB OCHOBHOM IMHAMUYECKOU
KpuBOI HaMarHnuuBanus. [IpoBuauTE CpaBHUTENBHBIN aHAU3 cXeM. BbiOepuTe 31eKTpOHHBIE
ycTpoiicTBa U MpUOOPbI, HEOOXOAUMBIE JUISl UX peaTu3aluu.

Ocunaaorpaduueckne ®eppomeTpuyecKHe
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2. KakoB mopsiok pacuera TpancpopmMaropa snekTponuTtanus? Paccunraite mo HCXOAHBIM
JAHHBIM T€OMETPUUYECKUE pa3Mepbl MATHUTOIIPOBOA U JaHHBIE OOMOTOK TaKOTO
Tpanchopmaropa.

3. CpaBHUTE MO 33/IaHHBIM UCXOJHBIM JaHHBIM TEXHUKO-3KOHOMUYECKHE MOKa3aTeIn
TpaHcGOpPMaTOPOB OJAMHAKOBON MOLTHOCTH.




0) Ilopsinox mnpoBeaeHHMs1 INPOMEXKYTOYHOH AaTTECTALMHM, IOKa3aTeJld W KpPUTEPHH
OLleHUBAHMSA:

[IpoMexyTouHass arrecTanuss 10 JAMCLUILIMHE BKIIOYAET TEOPETHUECKUE BOIIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOEHHS OOYyYaroIMMUCS 3HAHWM, W NpakTHUYECKHE 3aJaHus,
BBISBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUHN U BIIAICHUH, TPOBOIUTCA B (hopMeE 3aueTa.

3ayer nosyyaer oOydyaroUMiics, CBOEBPEMEHHO M B IOJIHOM OOBEME BBIIOJIHMBILUI Bce
TpeGoBaHus pabovel IpOrpaMMbl JUCIUATUIHHEL.

Kpurepuu olieHKH A7 IOJTy4EHUs 3a4ueTa:

«3a4YTeH0» — OOYyYaroIIMICS TMOKa3blBa€T CpEeIHUN ypOBEHb C(HOPMHPOBAHHOCTHU
KOMIIETECHIINH.

«He 32aYTEeHO0» — Pe3yJbTaT 00y4YEeHHUsI HE IOCTUTHYT, CTYJCHT HE MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUs MH(POPMALMU, HE MOXET IOKa3aTb WHTEIUIEKTyallbHbIE
HaBBIKM PEIICHUS MPOCTHIX 3ajJad, HE MOXKET IOKa3aTh 3HAHWA HAa YPOBHE BOCIPOM3BEICHUS U
00BsICHEHUS! HTHPOPMALIH.



