MUHUCTEPCTBO HAYKH Y BBICIIET'O OBPA30BAHWSI
POCCUMCKOM ®EIEPALIIN

DenepanbHOE roCyAapCTBEHHOE GIOKETHO® 00pa3oBaTeNbHOE yupesKeHEe
BBICIIETO 00pa3oBaHus
«MareuTOTOpCKHii rOCY IApCTBEHHBIH TEXHTYCCKIil yauBepcuter uM. [.. Hocosay

B

Neaen) YTBEPXKIAIO
3 %ﬂpemop NDuAC
AL B.P. Xpammun
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PABOYAS ITIPOI'PAMMA JUCIATLINHBI (MOIYJIsT)

MATHHTHBIE 3JIEMEHTBI JIEKTPOHHBIX YCTPOHCTR

Hanpasnenue noarorosku (cnenuansHOCTS)
11.03.04 Drexrpornka n HAHOEKTPORMKA

Hamnpapnennocts (mpodui/crienuaisanys) mporpavMmer
IIporpaMMupoBare ¥ 3/1eKTPOHIKA HH(OPMAHOHHEIX CHCTEM

YpoBens BEICIIEro 06pa3oBaHus - Gakanaspuar

®opma 06yueHns
OYHas

Wucrutyr/ gaxymerer  MucTuTyT 9HepreTHkd 1 ABTOMATU3MPOBAHHEIX CHCTEM

Kadenpa ONEKTPOHMKH X MAKPOIIIEKTPOHHKH
Kypc 2
Cemecrp 4

MarnuTtoropek

2021 rox



Paboyas nporpamma cocrasnena na ocrose ®IOC BO - GakanaBpHar 110 HaNPaBIEHUIO
nozaroroBku 11.03.04 Onextponuxa u HAHOSJICKTPOHKKA (1prka3 Munobpraykn Poccuu ot
19.09.2017 r. Ne 927)

Pabouas mporpamma pacemorpena u onobpena Ha 3aceaHuu Kadenper ONeKTPOHUKH 1
MHKPOIIEKTPOHUKH
10.02.2021 r. mpotoxon Ne 6 )
3as. kadenpoit 4 C.1. JIyxkesnos

Pabo4as nporpamma o106pera MeToaeckoi KomMuccuedi HouAC
03.03.2021 r. mpoToxon Ne 5

Ilpencenarens. A % B.P. Xpamumn
V4 /4

Paboyas mporpamma cocrarnena:

nonenT xadenprr DuMD, KaH, TEXH. HaYK éow M.B. Beuepkun

Penensenr:
mupexrop CI] OO0 TEXHOAIT VIHXUHMpHHT, KaHT, T HayK
— E.C. Cycnunsm
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JIner akryanusanuu padodeil nporpaMMsl

Pabouast mporpamMmma nepecMoTpeHa, oOCykJeHa U o100peHa s peanusanuu B 2021 -
2022 yueOHOM TOy Ha 3aceqanuu Kaheapsl DICKTPOHUKUA U MUKPOIICKTPOHUKU

IIpotokom ot 20 1. Ne
3aB. kadeapoii C.WA. JIykpsiHOB

Pabouas mporpamma nepecMOTpeHa, 00CyX)aeHa U ofo0peHa ais peanu3anuu B 2022 -
2023 yyebHOM roay Ha 3aceaHuu Kadeapbl DICKTPOHUKUA U MUKPOIICKTPOHUKHU

[Ipotokom o 20 r. Ne
3aB. kadeapoii C.N. JlykbsiHOB

Pabouas mporpamma mepecMOTpeHa, 00CyX aeHa U ofo0peHa s peanm3anuu B 2023 -
2024 yuyeOGHOM Trofy Ha 3aceaHuu Kadeapsl DIEKTPOHUKUA U MUKPOIIEKTPOHUKU

IIpotokom ot 20 1. Ne
3aB. kadeapoii C.N. JlykbsiHOB




1 Henau ocBOeHMS AUCHUNIMHBI (MOIYJISA)

Llenpro mpenofaBaHus TUCHUIUTAHBI « MarHUTHBIE 3JIEMEHTHI 3JIEKTPOHHBIX YCTPOHCTB) SIB-
JsIeTCs TIOJrOTOBKA BBICOKOKBAIM(UIIMPOBAaHHOTO OakanaBpa mo HampasieHuto 11.03.04 «3Dnek-
TPOHUKA W HAHOJJIEKTPOHHMKA», CIIOCOOHOTO pa3padaThiBaTh CTPYKTYPHBIE U (YHKIHOHAJIBHBIC
CXEMBI JJICKTPOHHBIX CHCTEM M KOMIUICKCOB, MPUHIMITUAIBHBIX CXEM YCTPOWCTB, COJCpIKAIIUX
MarHUTHBIC JJIEMEHTBI C UCIIOJIb30BAHUEM CPEACTB KOMIIBIOTEPHOTO MPOCKTUPOBAHHUS, IIPOBE/ICHH-
€M MPOCKTHBIX PACYCTOB U TEXHUKO-IKOHOMHUUYECKMM 00OOCHOBAaHUEM MTPUHUMAEMBIX PEIICHHIA.

JlocTikeHue 1esn TpedyeT pereHus CIIeAYIOINX OCHOBHBIX 33/1a4:

— (OpMHpPOBaHHE y CTYICHTOB TCOPETHYCCKUX OCHOB MArHUTHBIX SIBJICHUH M MarHUTHBIX
CBOICTB MaTepUaoB;

— YCBOGHHS NMPUHIMIIOB (DYHKIMOHUPOBAHUS, KOHCTPYKIIMA M OCHOBHBIX XapaKTEPUCTUK
MarHUTHBIX JJICMEHTOB;

— M3Y4CHHE MIPUHIIMIIOB MOCTPOCHUS TUIIOBBIX 3JICKTPOHHBIX y3JIOB C UCIIOJIb30BAHUEM Mar-
HHTHBIX JJIEMEHTOB;

— ¢opMHpOBaHKE 3HAHWK M HABBIKOB IO MCIOJIB30BAHHIO COBPEMEHHBIX MAarHHTHBIX 3Jie-
MEHTOB, y3JIOB M YCTPOMCTB [UIsl pELICHHs IPAKTUYECKHUX 3a/ad.

2 MecTo AMCUMILNIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumnuHa «MarHuTHbIE 3JEMEHTHI 3JIEKTPOHHBIX YCTPOMCTB» BXOJWUT B BapHaTUBHYIO
4acTh Y4eOHOI0 I1aHa 00pa30BaTeIbHOM MPOrpaMMBbl.

Jnist u3y4eHnst QUCIUIUTHHBI He0OXO0AUMBI 3HaHUS (YMEHHS, BIaeHHs), CPOPMUPOBAHHBIC B
pe3yibTare U3y4eHUs AUCLUIUINH/IPAKTUK:

Marematuka,

duzuka;

Teopernueckrne OCHOBBI 3JIEKTPOTEXHUKH;

®du3nKa KOHICHCUPOBAHHOTO COCTOSHHSL.

3HaHus (YMEHMs, BIAJACHUS), IOJy4YEeHHbIE IPU U3YyYEHUH JTaHHOM TMCUUIUIMHBI Oy1yT He-
00XOAMMBI ITPH U3YYEHUH TUCIMITIINH/TIPAKTHK:

OcHOBBI TPe0OPa30BATEIHLHON TEXHUKH;

OHepreTudeckas dJE€KTPOHUKA,

TexHonornyeckue AaTynKu.

3 Komnerenunu odyuarmierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS] JUCHUTINHBI
(MonyJis1) M IVIAHMPYeMble pe3yJbTaThbl 00y4eHust

B PE3YIBTATC OCBOCHHA OUCHUILIIWHBI «MarsuTHbeIe 3JIEMEHTHI OJICKTPOHHBIX yCTpOI\/'ICTB»
06yqa101u1/117lc;1 JOJIDKCH 06J'Ia)laTB CJICAYIOMIUMHU KOMIICTCHIIUAMMU:

KOI[ HHJUKaTopa I/IHI[I/IKaTOp JOCTHIXKCHUSA KOMIICTCHIINHN

ITK-1 Criocoben pa3pabaThiBaTh CTPYKTYpHBIE M (DYHKIIMOHAIBHBIE CXEMBI JJIEKTPOHHBIX CUCTEM U
KOMIIJIEKCOB, IPUHIUITHAIBHBIX CXEM YCTPONCTB C UCIIOJIB30BAHUEM CPEACTB KOMITBIOTEPHOTO
IPOEKTHUPOBAHUS, IPOBEJCHUEM MPOEKTHBIX PACUETOB U TEXHUKO-I3KOHOMHUYECKUM 00OCHOBAHUEM
IIPUHUMAEMBIX pEHICHUI

[IK-1.1 PazpaOaTbiBaeT 3CKM3HBIA MPOEKT, BKJIIOYAIONIUI: BBIOOP CTPYKTYPHOH CXEMBI
3NEKTPOHHOTO YCTPOWMCTBA MJIM CHUCTEMBI ITyTEM COMOCTABJICHHS PAa3TUYHBIX Ba-
PHAHTOB M UX OLEHKH C TOYKH 3PCHHS TEXHUYECKUX M SKOHOMHYECKHUX TpeOoBa-
HUI; pacCUUTHIBaeT BCE HEOOXOAMMBIEC MOKA3aTENIH CTPYKTYPHOH CXEMBI JIEK-
TPOHHOTO YCTPOMCTBA WJIM CHCTEMBI, B TOM YHCIIE TTOKa3aTeNln KauecTBa; BHIONpa-
€T ¥ 000CHOBBIBAET CXEMbI BCIIOMOTATENIbHBIX YCTPOICTB

TIK-1.2 HpOI/ISBOJII/IT TEXHUKO-3KOHOMUYECKOE 00OCHOBAHHE NPpUHATOIO pCHICHU:A C pac-
yeTaMu ceOEeCTOMMOCTHU YCTpOﬁCTBa 1 CTOMMOCTHU €TI0 3KCIIITyaTalluu; CPaBHUBACT
C aHaJIOraMHM 110 TCXHUKO-OKOHOMMNYCCKUM XapaKTCPHUCTUKaAM




4. CTpyKTypa N coaep:kaHue TUCHHUILINHBI (MOIYJIs1)

OO6m1ast TpyA0€MKOCTh NUCIUIUIMHBI COCTABISIET 3 3a4eTHbIe eauHuIlbl, 108 akazn. vacos, B

TOM YHUCIJIC:

— KOHTaKTHas padoTa 52,8 yaca;

— aynuropHas 51 yac;
— BHeaynuTopHas 1,8 yaca;

— caMmocTosTenpHas pabora 55,2 yaca.

®opmMma arrecTaluuu — 3a4er.
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1. OcHOBBI TeOPpHHU MAarHETH3MAa

1.1. CgoiicTBa U XapaKTEPUCTHKU 2 CamocrosTensHoe VYernsiif onpoe. [[IK-1.1,
MAarHMTHOIO MoJyisl. MarHuTHeId MoO- u3y4yeHue yueOHou I1K-1.2
MeHT. Hamaraudyensocts. MarnutHas JIUTEPATYpPHI.

BOCHPUMMYHMBOCTb. MarauTHas Ipo-
HHUIIAEMOCTb.

1.2. Krnaccudpukanus BEMIECTB II0 2 CaMocCTOATENBEHOE YcTHBI ompoc. MK-1.1,
MarHUTHBIM CBOMCTBaM: JHMaMarHeTH- H3ydeHHUe yueOHOM MK-1.2
KH; [TapaMarHeTHKH; (peppoMarHeTHKHy; JIUTEPaTypHl.
aHTU(EepPpOMarHeTuky;  QeppuMarHe-

THKU.

1.3. CaoiicTBa U XapaKTEPUCTHKU 2|2 IToaroToBka K BBI- VYcerasiii onpoc.  [[IK-1.1,
(heppoMarHuTHRIX MaTepuaioB. Mar- TOJIHEHUIO J1ab. pabo- |[IpoBepka KOH- MK-1.2
HUTHBIM pomeH. KpuBas HamarHu4u- Tol. CocTaBneHue CIIEKTA.

BaHUsA. MarHuTHBIN TUCTEPE3UC U Ipe-| 5 KOHCIIEKTA.

JieNbHAas TIeTIIsI THCTepe3nca: HHIYKITHS CocraBnenue otdera |IIpoBepka ordera
HACBILIEHUS; KOIPIMTUBHAS CHJIA; OC- 1o J1ab. pabore. o nab. pabote.
TaTOYHAask MHYKIHSL.

1.4. Totepu sHEepruu B (eppomar- 2 |2/ CamocrosTenbpHOe VYcrras 3amura [[1K-1.1,
HETHKaX: MOTEPU Ha TUCTEPE3UC; MOTe- 21 H3ydeHHUe yu4eOHOM TEMBI. MK-1.2
PH Ha BUXPEBBIE TOKH. JIUTEPaTypHl.

[MoaroroBka x 3amure
TEMBI.

1.5. Bunel MarHuTHOW mnpoHUIae- 2 CaMocToATebHOE VYcTHbli onpoc. MK-1.1,
MOCTH. 3aBHCUMOCTb OTHOCHTENIBHOU n3ydyeHue yueOHOMH IK-1.2
MarHUTHON NPOHMWIIAEMOCTH OT Ha- JUTEPATYPHI.

MPSOKEHHOCTH TIOJISL M €€ CBSI3b C KpH-
BOW HAMarHWYMBaHMUsI.
4/
HToro no pazneny 10 15,2
21

2. MarHuTHbIe MaTepPHAJIbI

2.1. Knaccubpuxauusi MarHUTHBIX 411 5 |CamocTosTensHOE IIpoepka manu- [[1K-1.1,
MAaTepHUajoB 10 XUMUIECKOMY COCTABY, H3ydeHne yueOHou BUIyasbHBIX 3aa- [[TK-1.2
BHYTPEHHEMY CTPOCHHIO U AJIEKTpHUe- JUTEPATYPHI. HUH.

CKHMM CBOMcTBaM. ['pymnIipl MarHUTHBIX IToaroroBka K 3amure | YcTHas 3aliura




MaTeprajoB: MArHUTOMSTIKHUC; MarHu-

TCMBI.

TCMBI.

TOTBEpAbIC; CIEIMAIBPHOTO Ha3HAde-
HUSL.

2.2. TpeboBaHNS K MATHUTOMSATKIAM 4 |2 5 |CamocTosTensHOE Iposepka manu- [[1K-1.1,
MaTepuajaM B HH3KOYaCTOTHBIX Mar- H3ydeHHne yueOHOH BHAyanbHBIX 3a1a- [[1K-1.2
HUTHBIX TOmsAX. OCHOBHBIE CBOMCTBa JIUTEPATypPHI. HUH.

MarHUTOMSTKHX (heppOMarHUTHBIX INoaroroska k 3amure | YcTHas 3aIuTa
MAaTepuasIoB. TEMBI. TEMBI.
Hroro nmo pazneay 8|3 10

3. MarHuTHbI€ 2J1eMeHThI H YCT-
poiictBa POA

3.1. Karymka WHIYKTHBHOCTH U 2 |1 4 |CamocTosTensHOE Yernseriif onpoc. [[IK-1.1,
npoccenn. KoHCTpykmus, Kiaccudpu- H3ydeHne yueOHOH Iposepka nann- [[1K-1.2
Kalys, OCHOBHBIC XapaKTEPHCTHKU. JIUTEPATypPHI. BUTyaJIbHBIX 33]a-
CoOcTBeHHAasT E€MKOCTh KATYIIKA W HUH.
cnocoOsl e€ ymenpmieHus. J{oOpoT-

HOCTh KAaTYIIKH U CIIOCOOBI €€ TOBBHI-
IICHHS.

3.2. YupolueHHbIH pacyeT HHAYK- 2 |2/ 4 |CaMocCTOSTETHHOE VYcerusiii onpoc.  [[IK-1.1,
TUBHOCTEH LMJIMHAPUYECKOH, TOPOU- 21 u3y4yeHue yueOHou IMposepka nugu-  [[1K-1.2
JlaJbHOM W IJIOCKOM Karymiek. Pacuer JIATEPATYPHI. BUAyaJIbHBIX 3a/1a-
Jpoccensi MepPeMEeHHOT0 TOKa M Cria- HUH.

JKMBAIOIIETO POCCEIIsL.

3.3. TpanchopMaTOphl IEKTPOIH- 2|2 6 |IloaroroBka K BbI- Ycernbiii onpoc.  [[TK-1.1,
TaHWsI W CUTHAJBbHBIC TpaHchopMaTo- MTOJTHEHHUIO J1a0. pabo- MK-1.2
pol. Knaccnpukanus mo pasiugaHbIM THI. ITpoBepka KoH-
npusHakaM. OCHOBHBIC XapaKTEPUCTH- CocraBneHne KoH- CIIEKTA.

KH. CITIEKTa. ITpoBepka otdera
CocraBieHne oTdeTa |10 Jad. padore.
o 1ab. padore.

3.4. Knaccugpukamust pe>KkuMoB pa- 4 | 2/ 6 |[CamocTrogTensHOe VYcrHas 3amura MK-1.1,
00THI TpaHCHOPMATOPOB. 21 U3ydeHue yueOHon TEMBI. I1K-1.2

Dopmyssl TpaHchopMaTOpPHBIX JUTEPATYpPHI.

OJIC. Pacuer unciia BUTKOB OOMOTOK. TToaroroBka K 3aIuTe
®opMynbl  TabapUTHON  MOIIHOCTH. TEMBI.

Pacuer mnonwmxkaromero Ttpancdopma-

TOpa JIMHEHHOIO MCTOYHUKA 3JIEKTPO-

nutanusa. Pacuera Tpancdopmaropa

OJTHOTAKTHOTO MPSIMOXOJJOBOTO IIPeoo-

pasoBarens, ABYXTaKTHOTO MOCTOBOTO

npeoOpa3oBaTens, OIHOTAKTHOTO 00-

PaTHOXO0JI0BOTO MpeoOpa3oBaTesL.

3.5. MHnyKTHBHBIE U3MEpPUTEIHHEBIC 4 |1 8 |CamocTosTensHOE Yeraeriii onpoc. [[IK-1.1,
npeoOpazoBatenu.  Tpancdopmarop- U3ydeHHe yueOHOM IIposepka nuau- [[1K-1.2
Hble HM3MepUTEeJbHBIE Tpeodpa3oBare- JUTEPATYpPHI. BU/1yaJIbHBIX 33]1a-

7. DIIEKTPOMArHUTHBIE peTie. HUH.
HToro mo pazueiy 16 10/ 30
4N
17/
HToOro mo JucCuMIInHE 34 55,2 3aueT

61




5 Obpa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

JInst ocBOEHHUs TUCHHUIIIIMHBI «MarHuTHBIE 3JIEMEHTHI 3JIEKTPOHHBIX YCTPOMCTBY» UCHOJIb3Y-
I0TCSI TPEUMYIIIECTBEHHO TPAJUIIMOHHBIC 00pa30BaTEIbHBIC TEXHOIOTHH.

NndopmanoHHbie JEKIUH — AJIs1 U3TI0’KEHUSI OCHOBHBIX TEOPETUUYECKUX MOHATHI, 3aKOHOB
U TPUHIUIIOB OMUCAHUS (PU3NIECKUX MTPOIIECCOB,

JlaGoparopHble 3aHATHS — AJI YCBOGHUS M 3aKPEIUICHUS HABBIKOB MPOBEACHUS IKCIIEPH-
MEHTAJIBHBIX UCCIICIOBAaHUI peabHBIX (PU3MUECKUX OOBEKTOB M UX MOJEIEH, a Takke 00paboTKu
PE3yNbTAaTOB 3KCIEPUMEHTA.

Jlyis oBbIIeHUsT WHHOPMAIIMOHHON HACBIIICHHOCTH HapsIy ¢ MH()pOPMAIMOHHON JIeKInen
HCIIOJIB3YIOTCS JIEKIIUU-BU3yaIN3alliH, a TAK)Ke MIPAKTHUECKUE 3aHATUA B (DOpME Mpe3eHTAIIH.

6 YueOHO-MeTOAHYECKOe o0ecleyeHrne CaMOCTOSATEeIbHOI padoThl 00y4a0IMXCS
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. Copokun, B. C. Matepuaisl U 37I€eMEHTHI JJICKTPOHHON TEXHUKH. AKTHUBHBIEC TU3JICKTPU-
KW, MAaTHUTHBIE MaTepPHaJIbl, JJIEMEHTHI JICKTPOHHOH TexHHUKH: yueOHoe mocodue / B. C. CopokuH,
b. JI. Autunos, H. I1. JIazapeBa. — 2-e uzn., ucnp. — Cankr-IlerepOypr: Jlanp, 2016. — 384 c. —
ISBN 978-5-8114-2002-5. — TexkcT : 27eKTpOHHBIN // JlaHB: 2JIEKTPOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/71735 (mata obpamenus: 08.09.2020). — Pexum moctyna:
JUISl aBTOPH3. TOJIb30BaTEIIEH.

2. Maknuman, B. IIpoektupoBanue TpanchopmaTopoB u apocceneld. CripaBOYHHK: crpa-
BouHHK / B. Maknmuman. — 3-e m3n. — Mocksa: JIMK Ilpecc, 2016. — 476 c¢. — ISBN 978-5-
97060-165-5. — TekcT : a1eKkTpoHHBbIN // JlaHb: 31MeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/90127 (nata obOpamienus: 08.09.2020) — Pexxum jgocrtyma: it aBTO-
pH3. TOJIb30BaTENEH.

0) lonosHUTeE/ILHASA JIUTEpPATYpA:

1. Boponun, A. 1. TpancdopmaTopsl U IpOCCeI UCTOYHUKOB MUTAHUS IEKTPOHHBIX YCT-
poiicTB: yueOHOe mocodue / A. W. Boponun, I'. A. Hlagpun. — Mocksa: TYCVYP, 2009. — 145
c.— Tekcr: osnextpoHHbl / Jlanb: 3neKTpoHHO-OMOMmoreuHas cucrema. — URL:
https://e.lanbook.com/book/10935 (mata obpamienus: 08.09.2020) — Pexum gocTyma: Jjisi aBTO-
pH3. OJIB30BATEIEH.

2. Epcos: nnaykTuBHble KoMIoHeHThl . — Mocksa: JIMK IIpecc, 2010. — 62 ¢. — ISBN
978-5-94120-067-6. — TekcT : amekTpoHHBIH // JIaHB: 3JIEKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/60957 (mata obparenus: 08.09.2020). — Pexxum fgoctyma: s
aBTOPH3. NOJIb30BATEIICH.

3. Jleroctaes, H. C. Marepuainsl 21eKTpoHHOH TexHUKH: yueOHoe nocobue / H. C. Jlerocra-
eB. — Mocksa: TYCVYP, 2014. — 239 c. — ISBN 978-5-86889-679-8. — TekcT : anekTpoHHbIi //
Jlanb: 3nekTpoHHO-OMOMOTeuHas cuctema. — URL: https://e.lanbook.com/book/110346 (nata 06-
pamenus: 08.11.2020). — Pesxxum gocTyna: i aBTOPHU3. TTOJIB30BATENCH.

4. OHyaltH-KaNbKyJIsATOp JUIS pacyeTa KaTyiek MHAykTuBHoctd — URL:
https://coil32.ru/calculate-on-line.html

B) MeTonuueckue yKa3aHusi:
1. IyGckuit, I'. A. ®du3nka KOHASHCUPOBAHHOT'O COCTOSIHUS BEIECTBA [ DIEKTPOHHBIN pe-
cypc] : maboparopusii mpaktukym / I'. A. Jlyockwii, A. A. Hebennes, T. 5. Jlyockas ; MI'TY. - [2-


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

€ u31., noArot. no ned. uzf. 2014 r.]. - Maruurtoropck : MI'TY, 2015. - 1 anexTpoH. onT. JucK
(CD-ROM). - Pexxum 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:

IIporpammHoe obecneyenue

Haumenosanue 110 No norosopa Cpok aeicTBUS TUIEH3UU
MS Windows 7 Profes-  |/1-1227-18 or 08.10.2018 11.10.2021
sional (st kmaccos)

MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional

7Zip cB000HO pactpocTpansemoe 10 06eccpoyuHO
NI MultiSim Education  |K-68-08 ot 29.05.2008 OeccpouHo
MathCAD v.15 Education |/I-1662-13 ot 22.11.2013 OeccpouHo
University Edition

Adobe Reader cB00OIHO pacnpoctpansemoe [10 0ecCpOYHO
bpaysep Mozilla Firefox [cBoboaHo pacnpoctpansemoe I10 OeccpouHo
Arduino cB0OOIHO pacmpocTpansemoe [10 OeccpovHO

Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue Kypca Cchplika
HarmonansHas nHGOpPMAIHOHHO-
aHanuTH4eckas cucreMa — Poccuiickuii unnexkc |URL: https://elibrary.ru/project_risc.asp
HayuHoro nutuposanus (PMHII)
ITouckosas cuctema Axanemus Google (Google

URL: https://scholar.google.ru/

Scholar)

I7IeKTpOHHbIC pecypert Gnbmotexn MITY . http://magtu.ru:8085/marcweb2/Default.asp
I".. HocoBa

)KypHaJ'I PaaAruO3JICKTPOHUKH - 3JICKTpOHHBII71 Tr . . .

sypHan [Dnextpormsii pecype], ISSN 1684- http://jre.cplire.ru/jre/radioeng.html
I'ocynapcrBennas nyOanyHas Hay4HO-

TexHH4Yeckass OmbOnmmoreka Poccum [Dnextpon-|http://www.gpntb.ru
HBIH pecypc]

9 MartepuajbHO-TeXHHYECKOe o0ecreyeHrue THCHHITHHBI (MOLYJIs)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe obOecrieueHue JUCHHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHWE ayAUTOPUU OcHaleHue ayIuTopuun

Jlexnmonnas aynuropus ayn. 459 MynbTUMeIUITHBIE CPEACTBA XPAHEHUS, TIepeaaud 1
npeJicTaBiIeHus] HHpOpMaIu

JlaGopatopus ayz. 459 JlaGopaTopHbIie CTEeHIBI ¢ KOMILIEKTOM Ja00PaTOPHBIX
paboT MO MarHUTHBIM 2JIEMEHTaM DJIEKTPOHHBIX YCT-
pOMCTB

Komnbrorepnsie kiaccol LlenTpa [TepcoHanbHBIE KOMITBIOTEPHI, 00bETUHEHHBIE B JIOKATb-

WH()OPMAITMOHHBIX TEXHOJIOTUMA HBIE CETH C BBIX0JIOM B Internet, ocHaIIeHHBIE COBPEMEH-

OI'BOY BO «MI'TY» u cniennanu- | HBIMU IPOrpaMMHO-METOJUYECKUMU KOMILIEKCAMU JJIs

3upoBaHHas ayA. 343 pelieHus 3a1a4 B 00J1aCTH MOJEJINPOBAHUSI IPOLIECCOB



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
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://magtu.ru:8085/marcweb2/Default.asp
http://jre.cplire.ru/jre/radioeng.html
http://www.gpntb.ru/

Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpumn

nepeMarHu4ruBaHus GeppoMarHUTHBIX MaTepHaJOB.

YueOHbie ayTUTOpUU st | InTepakTuBHas JOCKa, IPOEKTOD;

[IPOBECHUS IIPaKTUYECKUX | MylbTUMEIUIHBIN IPOEKTOP, IKPaH.

3aHATUH, IPYIIOBBIX u

WHIUBUAYAILHBIX  KOHCYJIbTAIUH,

TEKYIIETOo KOHTPOJIS u

IIPOMEXKYTOUYHOM aTTECTALNKU

YyeOHbIe ayJIUTOPUHU s | Ilepconanbubie kKommbioTepsl ¢ maketom MS Office, ¢
BBITIOJTHEHUS KypCOBOTO | BBIXOJJOM B WHTEpHET M € JOCTYHNOM B 3JIEKTPOHHYIO
MPOEKTUPOBAHUS, MOMEIIEHUS A | UHPOPMALMOHHO-00pa30BaTEIbHYIO cpeny
CaMOCTOSITENIbHOW PaOOTHI. YHHUBEPCHUTETA.

[Tomemenue ans  xpanenuss u | Cremnaxu,  ceddbl a1  XpaHeHHsT — y4eOHOTO
PO HIAKTHIECKOTO 000py10BaHUSI. WucTpyMeHTHI TUIst peMoHTa
00cITy>)KMBaHUS y4eOHOro | 000pyAOBaHUSI.

000pyTI0BaHUS

AyauTopuu Uisl CaMOCTOSITEIbHOM
paboTsl ¢ BBIX00M B UHTEpHET U C
JIOCTYTIIOM B AJIEKTPOHHYIO HH()OP-
MallMOHHO-00pa30BaTEIbHYIO Cpe-
Iy YHHBEPCUTETA.

KoMmbloTepHble KIacChl, BKIIOYAIOIIME IEPCOHAIBHBIC
kommbioTepsl ¢ makerom MS Office, MathCAD, Scilab;
YUTAIBHBIE 3aJ16I OMOJIMOTEKHU

AyauTopuu JUisi TPYINIOBBIX M HH-
JTUBUYalbHBIX KOHCYIbTAIUH, Te-
KYIIErOo KOHTPOJISI U MPOMEKYTOU-
HOU aTTecTaluu

[Tepconanbubie KoMmmbioTepbl ¢ maketom MS  Office,
MathCAD, Scilab u Beixogom B HTEpHET




IIpuaoxenne 1
6 YueOHO-MeTOqUYEeCKOE 0O0ecTIeYeHHe CAaMOCTOSATEIbHOM padoThl 00y4YaomMXcst

[To mucrumvae «MarHUTHBIE SJIEMEHTHI AJIEKTPOHHBIX YCTPONCTBY» MPEIyCMOTPEHA ayau-
TOpHasl U BHEAYAUTOPHAsI cCaMOCTOsITeNIbHAsl paboTa oOydaromuxcsi. AyIuTOpHas caMOCTOSATEIbHAS
paboTa CTYIEHTOB MpEIOJiaracT BBIMOJHEHUE W 3alIUTy Ja0OpaTOpHBIX pabdoT, pelieHue KOH-
TPOJIBHBIX 33/1a4.

[TepeueHs 1abOpaTOPHBIX padOT:

1. 3ydeHue neTiiv rucrepe3nca U KpuBoi HaMarHMYMBaHus eppoMarHeTHKa.

2. N3yuenue Tpancopmaropa Toka.

3. Castue AUX u JIAUYX curnaapHOTO TpaHchopMaropa.

Bomnpocskl k 3amuuTaM Tem

Tema 1l

1. Yto Takoe MarHuTHOE nojie? YeM OHO co3AaeTcsi U Kak OOHapyKuBaeTcs?

2. Yto xapaKTepu3yloT HAIIPSHKEHHOCTh U MHAYKLKSA MarHutHoro nosd? Kak onu o6o3Haua-
I0TCS U B UYEM OHM U3MEPSIOTCA?

3. YTo npuHUMAIOT 3a HANpPaBJIEHHE MarHUTHOI'O TOJISl B JAHHOHN TOYKe?

4. Yto Takoe MarHuTHbIA MOMEHT? KakoBa ero pa3aMepHOCTh?

5. Uto xapakTepusyeT HaMarHu4eHHOCTh BenlecTBa? Kak oHa ompenensercs U B 4eM U3Mepsi-
ercs?

6. Kak cBsi3aHbl HAMarHUYEHHOCTDh U HANPSYKEHHOCTh MarHUTHOTO MOJs?

7. YTo XapaKTepu3yeT MarHuTHasi BOCIpUUMUYNBOCTL? KakoBa e€ pasmepHOCTH?

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

9. Yto xapakTepu3yeT OTHOCUTENIbHASI MATHUTHASI TPOHULIaeMocTh? KakoBa €€ pa3sMepHOCTb?
10. Kak cBg3aHbl MarHuTHasi IPOHUIIAEMOCTh U MarHUTHAs! BOIPUUMYHUBOCTH?

Tema 2

1. Ilo xakuM mnpu3HaKaM KiacCU(UUUPYIOTCS MarHuTHbele BemectBa? llepeunciure nath
IPYII MarHETUKOB.

2. B uem 3axiouaercsi nuamMarHuTHBIN 3G dext? Uto Takoe nuamarnetuk? Kak B muamarHe-
THUKE COOTHOCATCS MHIYKIIMU BHEIIHEro U COOCTBEHHOro MarHuUTHoro noisi? Kakue Bemiecta oT-
HOCSITCS K TMaMarHeTukam?

3. B uem 3axmouaercs napamarHuTHbI 3¢ dext? Yto Takoe mapamaruetuk? Kak B mapamar-
HETHKE COOTHOCSTCS MHIYKIIMM BHEUIHETO W COOCTBEHHOro MarHuTHoro noss? Kakue BemiectBa
OTHOCSTCS K TapaMarHeTuKam?

4. B yem 3akitouaercs GpeppoMarHuTHbIN 3@ dext? Yto Takoe peppomarneruk? Kak B dep-
POMarHeTHKe COOTHOCSTCS MHIYKLUU BHEIIHEro U COOCTBEHHOT0 MarHUTHOro nois? Kakue Bere-
CTBa OTHOCSTCS K (heppomMarHeTukam?

5. B uem 3akmouaercs ¢peppumarHuTHbIi 3¢ dext? Uto Takoe dpeppumarHetuk? Kak B dep-
PUMarHeTuKe COOTHOCSATCS MHAYKIIMM BHEIIHET0 U cOOCTBEHHOro MaruutHoro nojs? Kakue Bermie-
CTBa OTHOCATCA K (heppUMarHeTukam?

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

7. Yto Takoe Touka Kropu? Uto Takoe Touka Heens?

8. Kakune marepuaibl OTHOCST K c1aboMarHUTHRIM? Kakne K CHIIbHOMarHuTHBIM?

Tema 3

1. HazoBuTe oCHOBHBIE OCOOEHHOCTH (PEPPOMArHETUKOB.

2. YTO Takoe MarHUTHBINA JOMEH?

3. Kakumu crioco6amMu MOXXHO pa3MarHUTUTh MAarHUTHBINA MaTepuan?

4. Yo Takoe OCHOBHAs KpHBasi HAMarHU4UBaHUs ?

5. IlpuBenuTe xapakTepHbId BUJ KpPUBOM HaMarHM4YuMBaHUs (QeppoMarHeTHKoB. Boiaenure
XapaKTepHbIE yU4acTKN KpuBOil. ONnunTe MEXaHUu3M HaMarHM4MBaHMsI Ha KaX0M y4acTKe.



6. B yem 3akioyaercsi sSiBJI€HHWE MarHUTHOTO ructepesuca? [IpuBenuTe XapakTepHBIM BHJ
IpeJeNbHON NEeTIH rucrepesrca GeppoMarHeTHKOB.

7. PackpoliTe cMbICII IOHATUN: MHAYKLUS HACHIICHUS, KOOPLUUTUBHAS CUJIa, OCTaTOYHAasl UH-
nykuus. Kak 3t napameTpsl MOTYT OBITh OIIpeesIeHbI IO NETIIe rucTepesuca’?

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

9. Kak ompenenuTs NOoTepU Ha NEpeMarHiYMBaHUE C OMOILBIO CTATUUECKON METIIN rucTepe-
3uca

10. Kak 3aBucAT IOTEpU Ha BUXPEBbIE TOKHU OT YaCTOThI IEpeMarHu4uBaHus?

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

12. IlpuBeauTe KpUBYIO 3aBUCHUMOCTH MArHUTHOW HMPOHHULIAEMOCTH OT HANpsHKEHHOCTH IOJIS.
VYKaxuTe XapakKTepHbIE TOUKHU.

Tema 4

1. 1o xakoMy IpU3HaKy MarHUTHBIE MaTepUallbl MOAPA3EIAOTCS HA MarHUTOMATKHE U MarHu-
TOTBEpbIE?

2. KaxoBbl 001mpye TpedoBaHMs K MArHUTHBIM MaTeprajiaM 3J€KTPOHHON TEXHUKU?

3. IlepeuniciuTe MarHUTHBIE JJIEMEHTBI, IPUMEHSEMbIE B JJIEKTPOHHONU 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 ona m3mepsiercsi?

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

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

9. IlpuBeante nmpubIMKEHHbIE (POPMYIIBI I HAXOXKIACHUS MHAYKTUBHOCTH KaXKIOTO THIIA Ka-
TYILIKH.

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

11. IlpuBenuTe SKBUBAJIEHTHYIO CXEMY 3aMELICHMs KaTyIIKU C YYETOM COOCTBEHHOH €MKO-
CTH, aKTUBHOI'O COIIPOTHUBIICHHSI OOMOTKH U aKTUBHOI'O COIIPOTUBIICHUSI U30JIALIUU.

12. Onumute cnocoObl CHUKEHUSI COOCTBEHHOM €MKOCTH KaryiieK. OObsICHUTE 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 ynpoIIEHHbIN NOPSAAOK pacueTa Ipoccesl IEPEMEHHOTO TOKA.

Tema 5

1. Yro takoe TpanchopmaTop? Uto Takoe cuioBoit TpaHchopmarop?

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

3. ITo kakuM npu3HaAKaM Ki1accu(GUUIUPYIOTCS TpaHCPOpMATOPhI?

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

5. B uem paznuuus, NpeUMyIEeCcTBAa U HEAOCTATKU JIEHTOYHBIX U INIACTUHYATBIX MarHUTONPO-
BO/IOB?

6. UTo Takoe 3JIeKTPOMarHuTHasi MOIIHOCTh TpaHchopmaTopa? BBIXO/HAS MOIIHOCTH TPaHC-
dbopmaropa?

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

9. Yro Takoe KIIJ[ Tpanchopmaropa?

10. Yro takoe korduumeHT TpanchopMmaiu Tpaichpopmaropa’?

11. VI3 wero ckiiagpIBaeTCsl TOK X0JIOCTOTO X0/a Tpanchopmartopa?

12. TIpuBenuTe SKBUBAJECHTHYIO CXEMY 3aMEIICHUs1 0JJHO(A3HOTrO JABYXOOMOTOYHOIO TpaHC-
dopmatopa. IIpokoMmMeHTHpYHTE Ha3HAYEHUE KaXI0T0 JIeMeHTa cxeMbl. [IpuBenute maremaruye-
CKHE COOTHOIIICHHUS, ONUCHIBAIOIINE ee padoTy.

13. TlpuBeanuTe YNpOIIEHHBIA TMOPSIOK pacueTa HU3KOBOJIBTHOTO JIBYXOOMOTOYHOTO TOHH-
JKarolero Tpaicgopmaropa.



TunosBas INpaKTH4YEeCKas 3agada

Ornpenenuth yAelibHbIE MarHUTHBIE MIOTEPU HA BUXPEBBIE TOKU B CEPACUHHKE JAPOCCENs, Ha-
OpaHHOM W3 JIMCTOB DJICKTPOTEXHUYECKOW cTamu ToimuHoi 0,35 MM, eciii Ha CepJIeYHUK BO3JICH-
CTBYET U3MEHSIOUINICS 10 CHHYCOUJAIbHOMY 3aKOHY MarHUTHBIM MOTOK ¢ yactoTod 50 I'l u mak-
cumaiibHOM uHaykuuen 0,5 Tn. Y aenpHoe conpotusienue ctaiu 0,5 MKOM* M.

BuxpeBbie TOKH Iy; BO3HHKAIOT B IJIOCKOCTH, PACIOIOKECHHOW MEPIECHAUKYIIIPHO BEKTOPY
MarHuTHON MHAYKIHK B. B cOopHOM cepeuHrKe TOHKHUI JIMCT AIUHOM |, BRICOTOM D M TomImumHOM
h mpoHM3BIBaETCSI MATHUTHBIM [TOTOKOM, HAlpPaBJICHHBIM BOJIb IJIOCKOCTH JICTA. Bhieaum B Tere
JIUCTA TOJIBIN IIMUIMHIP C OCHOBAHHUEM, OTPaHUYEHHBIM JIByMsI KOHTYpaMU BHXPEBOTO TOKA.

X
ax |

I
4 I |
84 1‘6"1

BoibIliie CTOPOHBI ATUX KOHTYPOB OTCTOSIT OT BEPTHKAIBHOM OCH CEYEHHS JIUCTA COOTBETCT-
BeHHO Ha X U X+dX. Tak kak h<<b , To MOXHO cumTaTh, 4TO JIMHA OOJBIIOW CTOPOHBI KOHTYpa

BHUXPEBOr0 TOKA paBHA ToNIKHE jucta b. Torga MarHUTHBIA MMOTOK, MPOHU3BIBAIOIIUI TOJOCThH
UWIMHIpA

)
S e — —
T~

@, = 2xbB.
Heiictyromee 3nauenue J/1C, uHAyUpPYyEeMON IEPEMEHHBIM TOKOM B CTEHKE LIMJIMHAPA,

B
U, = w®, = 4nfxbB = 4nfxb Trg

HOTepI/I Ha BUXPCBBIC TOKW B HUJIMHIAPEC

— J72
dP,. = Uzdo,
raec dO'x — aKTUBHAsA MPOBOAMMOCTDL BBIACICHHOT'O MUJIUHAPA.

Y4auThIBas, 94TO MOMEPEUYHOE CEUCHUE MIUHAPA JUTSI BUXPEBOTO TOKA paBHO ldx, 1 TIPOBO-
JTUMOCTH IIWIHH/IPA TTOJTYIHM

ldx

dO'x = %

Ortcrona cneayer, 4To

U2l A% fx?blB?
dP,, = 2 dx = gdx
2bp p
MOIIHOCTb, BBIACIAEMYIO 3a CYET MPOTEKAHUS BUXPEBBIX TOKOB BO BCEM JIUCTE, HAlJIEM Kak
CYMMY 3JIEMEHTapHBIX MOIIHOCTEH. CO3/]aBaeéMbIX BCEMHU KOHTYpaMHU BUXPEBBIX TOKOB. HTerpu-
Py, MOJIyduM
2£.21102 h/2 2 p2 33
4m“fx“blB m° B5h°bl V
fgz——L——ﬂfxhu:—mﬁ;—iszyEﬂL<
P . 6 p P
rae V = hbl — 00beM nucra.

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

1,643f B2 h?
P, = % =5 Bt/M5.



Ipuio:xxkenne 2

7 OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) [lnanupyemble pe3yJabTaThbl 00yUeHHs M OLIEHOYHbIE CPEACTBA /sl IPOBeIeHNs] MPOMEKYTOYHOM aTTecTaluu:

Kon
WHOIUKA
TOpa

Nupukarop qocTuxeHust
KOMIIETEHITNH

OneHouHble CpeaCcTBa

[1K-1 Criocoben pa3pabaTsiBaTh CTPYKTYpHBIE M (DYHKITMOHAIBHBIE CXEMBI AJIEKTPOHHBIX CUCTEM U KOMILJIEKCOB, IPUHIUITHAIBHBIX CXEM YCTPOUCTB C
HCIOJIb30BAHUEM CPEJICTB KOMITBIOTEPHOT'O IPOEKTUPOBAHUS, IIPOBEICHUEM IIPOEKTHBIX PACUETOB U TEXHUKO-3KOHOMUYECKUM 00OCHOBAaHUEM NPUHH-
MAaeMBbIX PELICHUMN.

IK-1.1

Pa3pabartbiBaeT 3CKU3HBIN IPOEKT,
BKJTFOUAIOIIHIA: BEIOOP CTPYKTYPHOU CXEMBI
3JIEKTPOHHOTO YCTPOHCTBA HIIM CUCTEMBI
ITyTE€M COIIOCTABIIEHUS Pa3IMUHBIX BAPUAHTOB
U MX OLICHKH C TOYKHU 3PEHUS TEXHUYECKUX U
SKOHOMHMYECKHX TPeOOBAHMIA; PACCUNTHIBAET
BCe HEOOXOIMMBIE TIOKA3aTeH CTPYKTYPHOU
CXEMBI 3JIEKTPOHHOTO YCTPOHCTBA UITH
CHCTEMBI, B TOM YHUCJIE TI0Ka3aTeIH KauecTBa,
BBIOMpPAET U 00OCHOBBIBAET CXEMBI
BCIIOMOTaTeIbHBIX YCTPOWUCTB

Ilepeuens meopemuueckux 60npocos K 3aueny

1.Ilepeuricinure MarHUTHBIE 3JIEMEHTbI, IPUMEHSEMBIE B JJIEKTPOHHON TEXHUKE.

2. Yto0 Takoe KaTyIlika UHAyKTUBHOCTU? 13 yero ona coctont?

3. Uto Takoe MHIYKTUBHOCTH? B ueM oHa m3mepsiercsi?

4. OT 4yero 3aBUCUT 3HAUCHHE MHTYKTUBHOCTH KaTyILIKU?

5. HazoBute TUmbI KaTylleK MHIYKTUBHOCTH 1O (gopme oOMoTKu. [IpuBeaure npuOiImKeHHbIE
(bopMyIIbI 17151 HAXOXKICHUS] MHIYKTUBHOCTH KaXK/10TO TUIA KaTyIIKH.

6. Uro Takoe coOCTBEHHAst EMKOCTh KaTyIIKu? V3 KaKuX COCTABIISIONIAX OHA CKJIAILIBACTCS?

7. IlpuBeanTe SKBUBAJIEHTHYIO CXEMY 3aMEIIEHUS KaTYIIKH C Y4€TOM COOCTBEHHOW €MKOCTH,
AKTHBHOI'O CONPOTUBIIEHUS] OOMOTKH U aKTUBHOT'O CONPOTUBIICHUS U30JIALINN.

8. Onummre cnocoObl CHUKEHHUSI COOCTBEHHOM €MKOCTH KaTyIIIEK.

9. Yro Takoe mMOOPOTHOCTH KAaTyIIKW MHAYKTUBHOCTH? [lepeuncnuTe myTH yBeIWUeHHs H00-
POTHOCTH KaTyIIE€K UHTYKTUBHOCTH.

10. Yto Takoe apoccenn? Ilepeuncnure TUIBl Apocceneit. [IpuBennTe yrmpomeHHbI TOPSI0K
pacuera Ipoccens IEPEMEHHOr0 TOKa.

11. Yro Takoe TpaHcopmaTop snekTponutanusi? IlpuBenure >KBHUBAJEHTHYIO CXEMY OJHO-
¢azHoro AByX0OMOTOYHOTO TpaHc(hopMaTopa U MPOKOMMEHTHPYHITE €e.

12. Jlyis wero npeaHa3HaueH CUTHAIBHBINA TpaHchopmaTop?

Tunoevie 3a0anus K 3auemy

1. [IpuBenuTe CTPYKTYPHYIO CXEMY JIMHEWHOTO UCTOYHUKA MUTAHUS MOCTOSTHHOTO TOKA C MH-
JTIYKTUBHBIM CTJIQKUBAOITUM (DUITETPOM.

2. Onpenenure, O BUY NETIM TUCTEPE3Ca OCHOBHBIC MapaMeTphl (heppOMarHUTHOTO MaTe-




puaa.

3. Paccuuraiite, Mo 3aJjaHHBIM UCXOHBIM JIAHHBIM, 3JICKTPOMArHUTHYIO, BBIXOJIHYIO U rada-
PUTHYIO MOIIIHOCTh TpaHcopMaTopa 3JIEKTPOMUTAHHUS.
4. KaxkoB nopsi1ok pacueTa CriiaKuBaroILEero aApoccens?

5. IlpuBeaute cxemMy yCTaHOBKHU JJIs IIOTY4EHUS! KPUBOM HaMarHW4YMBAHUS MAarHUTHBIX MaTe-
pHAJIOB.

[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 3a0anun K 3auemy

1. Ha pucyHke npuBeieHbl CXEMBbI CPEICTB U3MEPEHUN TapaMETPOB OCHOBHOM TMHAMUYECKON
KpUBOW HaMarHMuuBaHus. [IpoBunTe cpaBHUTENBHBIN aHAIN3 cXeM. BbiOepuTe 351eKTpoHHbIE
YCTPOMCTBA U MPUOOPHI, HEOOXOIMMBIE IS UX Pealn3aliu.

Ocuunaorpadpuueckue DeppoMeTpHIecKHe
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2. KakoB nopsok pacuera TpaHncpopMaropa daeKkTponuTanusi’? PaccunTtaiite mo nCXoaHBIM

JTAHHBIM F€OMETPUYECKUE pa3MePbl MArHUTOIIPOBO/IA U IaHHBIE OOMOTOK TaKOro TpaHchopma-
TOpA.

3. CpaBHI/ITC 110 3aJaHHBIM UCXOAHBIM JaHHBIM TCXHUKO-9KOHOMHWYCCKUC MTOKA3aTCIIU TPAHC-

(dhopMaTopoB OAMHAKOBOM MOIITHOCTH.




0) ITopsinok mpoBeaeHUsA MPOMEKYTOYHON aTTECTALMH, OKA3aTe I H KPUTEPHH OLCHUBA-
HMA:

[TpomexxyTouHasi aTTecTalys MO JUCHUIUIMHE BKIIOYAET TEOPETUYECKHE BOIPOCHI, MO3BO-
JSIOIIME OLEHUTh YPOBEHb YCBOEHHUS OOYYarOLIMMMCS 3HAHUM, M MPAKTUYECKHE 3a/laHUsl, BbISB-
JSFOIIKE CTENEHb CHOPMUPOBAHHOCTH YMEHUI U BJIaICHHA, IPOBOJUTCS B OopMe 3a4era.

3ayetr nosmy4daeT oOy4yarolMNiCs, CBOEBPEMEHHO U B IIOJHOM 00bEME BBIIIOJIHUBILUI BCe Tpe-
OoBaHMs paboueil mporpaMMbl AUCHUTUINHBL.

Kpurepuu olleHKH AJ1s OJTy4€HUs 3a4eTa;

«3aYTeHO» — OOYYaIOUINIiCS MMOKA3bIBAECT CPEAHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMITETECH-
UH.

«He 32a4TeHO0» — Pe3yIbTaT 00yueHUs] HE JOCTUTHYT, CTY/IGHT HE MOXET IOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUs MH(POPMALMU, HE MOXET IOKa3aTb WHTEIUIEKTyallbHbIE
HaBBIKM PEIICHUs MPOCTHIX 33/1a4, HE MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOM3BEACHUS U 00b-
SICHEHHSI HH(POPMAIIHH.



