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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

HenssMu OCBOEHUSI AUCHUIUIMHBI (MOAYJSl) MaTrepuaabl U AJIEMEHTHI 3JIEKTPOHHOU
TEXHUKH SIBIITFOTCS: IPUOOPETCHHUE CTYICHTOM CIIOCOOHOCTEH MCITOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX AUCIUIUIMH B MPO(EeCcCHOHAILHON NeATeIbHOCTH; BBIMONHITH PacueT |
MIPOCKTUPOBAHKUE SJIEKTPOHHBIX MPHUOOPOB, CXEM M YCTPOWCTB Pa3IuvYHOr0 (PYHKIIMOHAIBHOTO
HA3HAYCHWS] B COOTBETCTBUU C TEXHUYECKUM 33JaHWEM; BBIIOTHATH PabOThI IO
TEXHOJIOTHYECKOM IMOJATOTOBKE MPOM3BOJICTBA MATEPUATIOB M M3ICIHA SJEKTPOHHOM TEXHUKH;
YUYUTBHIBATH ~ COBPEMEHHBIC  TEHACHIMU  PA3BUTUS  DBJCKTPOHUKH, U3MEPUTEIBHON U
BBIYMCIIUTEIILHON TEXHHUKH, HWH(GOPMAIIMOHHBIX TEXHOJIOTMH B CBOEH MNpodecCHOHAThHON
JESTEIIbHOCTH; HaJlaXXUBaTh, HCIBITBIBATH, MPOBEPSATH PabOTOCIMOCOOHOCTh W3MEPHUTEIHLHOTO,
JUAarHOCTHYECKOT0, TEXHOJIOTHYECKOTrO O0OpYyAOBaHMS, HCIOJIB3YEMOTrO JUIsl  pElICHUs
Pa3IMYHBIX HAYYHO-TEXHUYECKUX, TEXHOJOTUYECKHX M TPOU3BOJCTBEHHBIX 33Ja4 B 00JIACTH
3JICKTDOHUKH ¥ HAHOJIEKTDOHHUKH.

2 MecTo quCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuuruinHa Marepuansl ¥ 3J1€MEHThI 2JIEKTPOHHONH TEXHUKU BXOAMT B 4acTh y4eOHOTO
wiaHa QOpMHPYEMYI0 YYaCTHHUKAMH 0Opa3oBaTeNbHBIX OTHOIIEHHWH 00pa30BaTEIbHOM
POTPaMMBI.

JUia  u3ydyeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (yMEHMs,  BJaJEHUs),
chOpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCLHUIUIUH/ IPAKTUK:

BBenenue B HanpaBiieHue

WNudopmarrka 1 HHGOPMALIMOHHBIE TEXHOJIOTUU

VY4eOHasi - 03HaKOMUTENIbHAS IPAKTUKA

3HaHus (YMEHMs, BIaJleHHs ), IOIYUYEHHbIE NIPU U3YYCHUU AAHHOW TUCLHMIUIMHBEI OyIyT
HEOOXOIUMBI JUISl U3yUCHHS TUCIUTLTIH/TIPAKTHK:

VYyeOHasi - OpakTHKa M0 MOJIYYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH H
HaBBIKOB, B TOM 4HCJE€ IIEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-HCCIEI0BATEIbCKOU
JeSITeIbBHOCTH

®u3nKa KOH/IEHCUPOBAHHOTO COCTOSHUS

@uU3nYeCcKUe OCHOBBI MEKTPOHUKHU

DNEeKTPUYECKUE MAIITUHBI

DnemMeHThI LU(PPOBON TEXHUKU

Muxkponpoieccopsl

Hanosnekrponuka

ONEKTPOHHBIE IPOMBILUIEHHBIE yCTPONWCTBA

OHepreTuyeckas IEKTPOHUKA

3 Komnerenuun odyuaromierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJI51) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00yUeHH s

B pe3ynbrare ocBoeHUs AUCUMILINHBI (MOyJIs1) «Marepuaisl U 3JIEMEHTHI 2JIEKTPOHHOU
TEXHUKN» 00yUaroluiics JOHKeH 001a/1aTh CIAeAYOUMMI KOMIETEHIIUSIMHU:

KO,}I HHJIUKaTopa I/IH)II/IKaTOp JOCTHIXXCEHUA KOMIIETCHIITN N

[1K-1 CnocoOeH pa3pabarbIBaTh CTPYKTYpHbIE U (PYyHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMIUIEKCOB, IPUHIIMIIAAIBHBIX CXEM YCTPOMCTB C UCIOJIb30BAHUEM CPEJICTB KOMITBIOTEPHOTO
IPOEKTUPOBAHUS, IPOBEIECHUEM  IPOEKTHBIX pacyeToB U  TEXHUKO-KOHOMHYECKHM
000CHOBaHHEM MPUHUMAEMbIX PEIIEHUN

IK-1.1 Pa3pabarpiBaeT SCKU3HBIN TPOEKT, BKIIOYAIOIIHUA: BBIOOP CTPYKTYpPHOM
CXEMBbI 3JIEKTPOHHOTO YCTPOWCTBA HWJIM CHUCTEMBI IMYyTEM COIOCTaBJICHUS
pa3IUYHBIX BAPUAHTOB M HMX OICHKA C TOYKH 3PCHHS] TEXHUYECKUX H
SKOHOMHYECKUX TPEOOBAaHUI; pACCUUTHIBACT BCE HEOOXOAMMBIEC MTOKA3ATEIN
CTPYKTYPHOU CXEMEBI 3JICKTPOHHOI'0 YCTPOMCTBA TN




CUCTCMBI, B TOM YHCJIC IIOKA3aTCJIM KadCCTBa, BI:IGI/IpaeT 1 000CHOBBIBACT
CXCEMbI BCIIOMOI'aTCJIbHbBIX YCTDOI‘/'ICTB

I1K-1.2

[Tpou3BOIUT TEXHUKO-3KOHOMHYECKOE 00OCHOBAHUE MPUHSATOTO PEIICHUS C
pacueramMu ce0ECTOMMOCTH YCTPOMCTBA M CTOMMOCTH €r0 SKCIUTyaTalluu;
CpPaBHMBAET C aHAJIOTaMU M0 TEXHUKO-3KOHOMHUYECKUM XapaKTEePUCTUKAM




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM

qHUCIIe:

— KOHTaKTHas pabora — 58,1 akas. yacos:

— aynuTopHas — 54 akaJ. 4acos;

— BHeayautopHas — 4,1 aka. yacos;

— camocTosiTenpHas padora — 14,2 akaj. 4acos;

— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas
KOHTaKTHast pabora

Paznen/ Tema (B axaz. Hacax)

JUCIHUITIIINHBI

Cemectp

11a0.
3aH.

MIPAaKT.
3aH.

Jlek.

CamocTosiTennbHas
paboTta cTymeHTa

Bun
CaMOCTOSITESIILHOM
paboThI

dopma TeKy1ero
KOHTPOJIS
yCIIeBaeMOCTH U
TIPOMEKYTOTHOM
aTTecTaluy

Kon
KOMIIETEHLINN

1. Beenenue

Ienn u 3amaum Kypca, ero
MECTO B pAdy Jpyrux
JUCLHUIUIMH U €ro poiib B
(hOpMHpOBaHUKM  HMHXKEHEpa
3NEKTPOHHOUN TEXHUKHU.
Poup MaTepHaoB u
MaTepuaIoBeICHUs B
pPa3BUTUU DSJCKTPOHHBIX H
MHKPOAJIEKTPOHHBIX
puOOpOB.
OcHoOBHbIE
OTIpeIeIICHHS.
Knaccugukanus
MaTepHajoB U 3JIEMEHTOB.
3Ha4yeHUE IIIEKTPUUYECKHUX,
MarHuTHBIX, TEIUIOBBIX,
MCXaHUYCCKUX U JpYIrux
CBOWCTB  MaTepHajoB H
KOMITIOHCHTOB ITIPpU CO3AaHUUN
BBICOKOKa4E€CTBEHHOM
2JIEKTPOHHOH annapaTypsbl.

TMOHATHUS ul 2 7 2,2

YteHue JeKIui,
TIPOCMOTP
Mpe3eHTalu.
Urernue
JIOTIOJTHUTEIILHOM
JTUTEPaATyPHI.

Tekymuii KOHTPOJIb
YCIIEBAEMOCTH.

K-1.1,
MK-1.2

2,2

HWroro no pazngeny 7

2. [IpoBotHUKOBBIE u
PE3UCTUBHBIC MATEPUAIIBI




Onpenenenue "

KJaccupUKanus
MIPOBOJHUKOB. CaoiicTBa
MIPOBOAHU-KOB. Ux
CTPYKTYpa.
Marepuanst BBICOKOM
MIPOBOJUMOCTH. N
POBOZL YreHue JIeKIUH,
Tyromnaskue u
IIPOCMOTP
Oyaropo/iHble METaJLIBL. N
Mpe3eHTalun . BeinosHeHHE 1
CrunaBsl BBICOKOTO
Urenue 3aluTa
COIIPOTHBIICHHUSI. N N
JIOTIONTHUTENBHOW |  abopaTopHOi
Usnenusa u3 MeTaluIMueCKUX TIK-1.1,
JUTEPATYPHI. paboThI.
MTPOBOTHUKOB. N TIK-1.2
Brinonnenue Texyuuit
PesuctuBHBIE  Marepuasl,
3agaHus 1 KOHTPOJIb
TpeboBaHus,
odopmIiieHNE YCIIEBaEMOCTH.
npenbsBIsieMble K HUM, .
nabopatopHoOn
KIaccupuKanus u
paboThI.
XapaKTePUCTUKU
Knaccudpukarmst
PE3UCTOPOB, THIIBI u
napaMeTpsl.
Ilpuron wu  Qurocel, uX
Ha3HAuCHHE u
KJaccupUKaIHs.
Wroro no pazneny
3. JIM3JieKTpuKH U MaTepHaibl
JUISL KOHJICHCATOPOB
®dusnyeckue IMpouecch B
JIDIIEKTPUKAX u nx
CBOIICTBa. ITapametpsr .
YUreHue JIEKIHH,
MOJISIPHU3AIIN u nx
IPOCMOTP
3aBHCUMOCTh oT .
Mpe3eHTALHH.
TeMIIepaTypbl U YaCTOTHL. Yremne BeimosnHeHue u
Knaccupukanus N 3alMTa
JIOTIOJTHUTEIIBHOM N
KOHJEHCATOPOB, OCHOBHBIE nmabopaTopHOit TIK-1.1,
JUTEPATYPHI.
napaMeTpsl u paboTsl. TK-1.2
Brinonnenue o
XapaKTEePUCTHUKH, Texyumidi KOHTPOJIb
3agaHus 1
KOHCTPYKTHBHBIE YCIIEBaEMOCTH.
odopmiieHue
0coOEHHOCTH H  00NacTh .
nmabopaTopHOi
TMPUMCHCHUSA.
paboTHI.
Konnencaropst

HUHTETPAIBHBIX  MHKPOCXEM
1 MUKPOCOOPOK.

Wroro no pazneny

4, ITomynpoBogHUKOBBIE

MaTepHaIbl




dusznyeckue IMpouecch B
MOTYTIPOBOAHUKAX,
CBOMCTBA M XapaKTePUCTHKH
MOJTyTIPOBOIHUKOBBIX
MaTepHasoB.

CoOCTBeHHBIE U MTPUMECHBIE
MOy IPOBOIHUKH,
OCHOBHBIE M HE OCHOBHEIC
HOCUTEIHN 3apsja.
TemnepatypHast
3aBHCUMOCTH Y/IEIBHOTO
CONPOTHUBIICHUS

MOy IPOBOJHUKOB.
Knaccudpukanus
MOJTYIPOBOJHUKOBBIX
MaTepHaoB. [Ipocteie
MOy IPOBOIHUKH:
repmanuii, kpemHumid. Ux
CBOMCTBA, TEXHOJIOTHS
TIOJTyYeHUS
MOHOKPHUCTAJTHYECKOTO
KpPEMHHSI.

CrnoxHbIe
MOJTYIPOBOIHUKH.
Crexi000pa3Hbie u
amMopQHbIe
MOTYTIPOBOIHUKHA. MeTOMBI
MOJTYYCHUS
THIPOT€HU3HPOBAHHOTO
amopdHOTO KpeMHUS,
00macTh MPUMEHEHHUS.

YreHue JIeKIUH,
TIPOCMOTP
Mpe3eHTaLNH.
Yrenue
JIOTIOTHUATEILHOMN
JTUTEPaATYPHL.
BrmonaeHnne
3aJ]aHus U
odopmIiIeHNE
nabopatopHoOn
paboThI.

Texkymuit KOHTPOJIb
YCIIEBaEMOCTH.
Brinonnenue u

3aluTa
nabopaTtopHOn
paboThI.

IK-1.1,
MK-1.2

Hroro no pazneny

5. MarauTtHbie MaTepuaJibl




dusnyeckre MpOLECCOPHI
B MarHUTHBIX MaTepHaiax U

1504 CBOMCTBAX.
Knaccudpukanus  BemiecTs
[0 MArHUTHBIM CBOMCTBaM.
CraTHuCcTHYECKUE "
JIMHAMHYECKHE
XapaKTePUCTUKU

MarHUTHBIX MaTE€PHUANIOB.
Mertonast CHATHUS
XapaKTEePUCTUK MAarHUTHBIX
MaTepHaoB. Bugsr
MarHUTHBIX MAaTEPUAIIOB H
00J1aCTh UX TIPUMCHCHHS.
KOMIOHEHTBI 3JIEKTPOHHBIX
Lereun ¢ MarHUTHEIMHA
Matepuanamu. CHIIOBBIE U
COTJIaCyIOIIHe
Tpanchopmaropsl. Katymiku
WHAYKTUBHOCTH i
JIPOCCEIH.

KoHcTpykiun ~ MarHUTHBIX
CEpICYHHKOB, X
mapaMeTpbl u
XapaKTePUCTUKH, pacuer
AJIEKTPOMArHUTHBIX
YCTpPOMCTB.

MarHuTHBIC JIEHTHI U IUCKH,
X HCITONIB30BaHNE B
Ka4yecTBe HOCHTENeH
HH(POPMAITHH.

Meroast MOJTyYCHUS
MarHUTHBIX KPUCTAJIOB |
MIJICHOK.

Brimonnenue
3aJaHUSI U
odopmiieHHe
nabopaTtopHOn
paboTHI.
YreHue NeKInii,
TIPOCMOTP
MIpe3eHTaLnH.
YUrenne
JIOTIOJTHUTEIILHOM
JUTEPATYPHI.

Brimonuenue u
3aIuTa
nabopatopHoOn
paboThI.
Texymuit KOHTPOIH
YCIIEBaEMOCTH.

MK-1.1,
IK-1.2

Wroro no pazneny

6. 6. 3akmroueHue

6.1 Urenue JISKIIH,
MIPOCMOTP Mpe3eHTaINH.
UreHne  JIOMOJIHUTEIBLHOM
JIUTEPATYyPHI.

IToaroroBka k
9K3aMeHy

Wrorosas
aTTecTalus:
9K3aMeH

IIK-1.1,
TK-1.2

Wroro no pazneny

Uroro 3a cemectp

36

18

14,2

OK3aMCH

Hroro no JAUCHUIIIINHE

36

18

14,2

OK3aMCH




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

[IpoBeeHne NEKIMOHHBIX 3aHATUN MO JUCIUILIMHE PEKOMEHIYETCS COMPOBOXKAATH C
UCIOJIb30BAHUEM MYJIbTUMEIUIHBIX MPE3CHTALMM, BKIIOYAIOMUX B ce0s ClIalbl pPa3IM4HbIX
cxeM, (ororpaduii u3MENMIA, WUTFOCTPAIIUN TEXHOJOTHMYECKUX IMPOIECCOB TPOU3BOICTB
MaTe-puajoB M DJIEMEHTOB  3JEKTPOHHOM  TexHuku. IIpe3eHTanmuu  crocoOCTBYIOT
CTPYKTYPUPOBAHUIO JIEKUWH, HKOHOMHMM JIEKLIMOHHOTO BPEMEHH, 3aTpaylMBacMoro Ha
IIOCTPOCHHE CXeM U rpaduKoB Ha JOcKe. BbIcBOOOXKIEHHOE TakuM 0Opa3oM Bpems
1es1ecoo0pa3Ho MCIOB30BaTh JJIS JMAJIOrOBOTO OOIICHHUS ¢ TPYNIIaMU CTYJIEHTOB, BKJIIOYATh B
JIEKIIMOHHBIE Yachl 3JIEMEHThI IPAKTUYE-CKUX 3aHATUH, IPOBOIUTH HEOOJBIINE ONPOCHI C LIEIIbI0
nojiep)kaHus paboTOCIIOCOOHOCTH CTY/IEHTOB B TEUSHHH BCETO Kypca.

Ha nexuuoHHbIe 3aHATUS NPUTTIAILAIOTCS PEICTABUTEIN KOMIAHUH, OCYIECTBISIONINX
CEpBHUCHOE OOCITyXHBaHUE 3JIEKTPOHHOTO obOopymoBanusi Ha OAO «MMK». B xoxe naHHBIX
BCTpEY 3a0CTPSAETCS BHUMAHHUE CTYJEHTOB Ha BBICOKOM OTBETCTBEHHOCTH WHXKEHEPOB -
AIIEKTPOHUKOB B TEXHOJOTHYECKOM IPOIECCE METAILTYPTUYECKOTO MPENNPHUATHS, Ha BaXKHOCTH
IOPaBUIBHOIO BBIOOpa M3AEIMHA 3JEKTPOHHOM TEXHMKM W MaTepUalioB, INPUMEHSEMBIX B
CHEeNHATH3UPOBAHHOM 000PYIOBaHUH METAJUTYPIHYECKIX arperaros.

IIpu mpoBeneHun 11a6OPAaTOPHOrO MPAKTUKYMa HEOOXOAMMO CO3AaTh YCJIOBUS IS
CaMOCTOSITENIbHOW pPabOThl KaXKIIOTO CTYACHTA, MOKa3aTh CTYJACHTaM Ba)KHOCTh O(OpPMIICHUS
HOJy4YEeHHBIX pe3ybTaToB padoT B coorBeTcTBUM ¢ 'OCT n CTII npennpustus.

[ToaTomy npoBeeHue 1ab0paTOPHBIX pabOT pa3AesnseTcs Ha CIeAYIOLUE ITallbl:

1. YcBoeHue cryzneHTOM Ieneil W 3amay jabopaTopHON pabOThI, X0Ja BBIIOIHEHUS
paboThl, TPUOOPOB M DIIEMEHTOB M3YyYaeMBIX B JaHHOU JlabopatopHOi pabore. [laHHBINA 3Tam
paboThI KaXK/Ibli CTYACHT BBINOJIHAET CAMOCTOSITEIBHO. Pe3yIbTaToM caMoCTOSTENbHON PabOThI
SIBIISICTCS MAOJIOH OTYETa BBIITOJIHEHHSI paOOTHI, BEITIOJIHEHHBIN B 3JIEKTPOHHOM BUJIE.

2. Ilepen BeInosHEHHEM pabOTHI IPEIOIaBaTENb IPOBEPSET COOTBETCTBUE O(POPMIICHUS
mabaoHa otdera jgaboparopHoit padotel Ha coorBeTcTBre CTII n 'OCT. berno mposepsier y
CTYJIEHTOB INIyOMHY YCBOEGHHMSI LieJel 1 3a7a4 JJabopaTOpHOU pabOThI M X0/1a BHIIOJHEHUS padoT.
[To pe3ynbpTatam ompoca CTyJIEHT MOXXET ObIThb HEe JOMYLIEH JI0 BBINOJHEHHs J1abopaTOpHOMI
paboTHL.

3. BrimonHenue cryaeHTamu jabopatopHoil pabotel. Ilpu BeImoIHEHNH 1aOOPaTOPHBIX
paboT pPEeKOMEHIYIOTCS WMMHUTAIMK HEIITATHBIX CUTyalui (HaMEpeHHBIH BBIXOJ M3 CTpOS
OTJIENIBHBIX JIEMEHTOB CXEMbI, HAlIpUMEp I10 MPEBBIIIEHUIO BBIACIIEMON MOIIIHOCTH, U3MEPEHUE
€MKOCTEH U MHAYKTUBHOCTEH HOMUHAIIBI KOTOPBIX 3aBEJIOMO HE BXO/AT B AMANIa30HBI N3MEPEHUH
npubopoB). [Ipeososenne HeMTaTHBIX CUTYalMi (OPMHUPYIOT Y CTYAEHTOB CaMOCTOSITENILHOCTD,
CTUMYJIUPYIOT OoJiee r1yOOKOoe yCBOEHHE MaTepHuaa.

4. OdopmieHue oTueTa o BHIIOIHEHUHU Ja00paTOPHOI pabOTHI.

5. 3amuTa pe3yiabTaTOB BHITIOJHEHHS J1abopaTopHOil paboThl. 3amuTta JadopaTOpHON
paboThl MPOBOJAUTCA MHIAMBHIYAIBHO C KaKIbIM CTYJEHTOM B BHJe auanora. B xonme Gecensl
00CYX/Tal0TCsl Pe3yIIbTaThI SKCIIEPUMEHTOB, MIPEToIaBaTeNIeM 3a1af0TCs KOHTPOJIbHBIE BOIPOCHI
C LEJbI0 BBIACHEHHs TTyOMHBI 3HaHUM CTyJEHTa MO JAaHHOMY pa3Jiely, IpU 3TOM NpoOesbl B
3HAHUSX CTYJCHTAa BOCIIOJHSIOTCS JOTOJHUTEIBHBIMU TIOSCHEHUSMH, KOMMEHTapUsIMHU
npernojiaBaTers.

6 YueOHO-MeTOUUYECKOE 00ecedeH e CAMOCTOSITeIbHOI PadoThl 00ydarImIMXCcst
[Ipencrasneno B npuiioxkeHuu 1.

7 OueHoYHbIe cpeIcTBA A5 IPOBeAeHUsI IPOMEKYTOUHOM aTTecTAlluM
IIpencraBneHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYecKOe M MHGOPMAIMOHHOE 00ecneyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Copokun, B. C. Marepuasbl U 3JIeMEHTBl 3JEKTPOHHOW TexHUKHU. [IpoBomHuKH,
HOJIYIIPOBOAHUKH, audiekTpuku: yaeouuk / B. C. Copokun, b. JI. Autunos, H. I1. JIazapeBa. —
2-e u3n., ucnp. — Cankr-IlerepOypr: Jlans, 2015. — 448 c¢. — ISBN 978-5-8114-2003-2. —
Tekcr : anexkrponnsiii // JIaHb : 371eKTPOHHO-OMOIMOTEYHAS CHCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/67462

2. Copokun, B. C. Marepuasibl ¥ 53JE€MEHTHI 3JIEKTPOHHOH TEXHHUKH. AKTHBHBIC
JIMAJICKTPUKY, MAarHUTHBIC MaTepUalibl, 3JICMEHTHI JJICKTPOHHOW TEXHUKHU: yueOHoe mocobue / B.
C. Copoxun, b. JI. Aatunios, H. I1. JlazapeBa. — 2-¢ u3x., ucnp. — Cankr-IletepOypr: Jlans,
2016. — 384 c¢. — ISBN 978-5-8114-2002-5. — Tekcr : snekrpounsii // JlaHb
3IEKTPOHHO-OMOIMOTEeYHAs CUCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/71735

0) JlomostHuTEIbHAS JIATEPATYpA:

1. Aucensm, A. . BBeaeHue B TEOpHIO MOMYIPOBOAHUKOB: yueOHOe mocooue / A. H.
Ancenbm. — 4-e usa., crep. — Cankr-llerepOypr: Jlanb, 2016. — 624 c. — ISBN
978-5-8114-0762-0. — TexkcT: 3nekTpoHHbIii // JlaHb : 2IeKTPOHHO-OMOIMOTEYHAS CUCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/71742

2. JlozoBckuii, B. H. Hanorexnonoruu B »1eKTpoHHKE. BBeaeHNE B CIIENUMAIBHOCTS .
yuebHoe mocobue / B. H. Jlozosckuii, C. B. JIozoBckwuii. — 2-¢ usa., crep. — Caunkr-IletepOypr :
Jlawp, 2019. — 332 c. — ISBN 978-5-8114-3986-7. — Tekcr: anekTponHbiit // Jlaup :
3JIEKTPOHHO-0MOIMOTEYHAs cUCTEMA.

Pexxum nocryma: URL: https://e.lanbook.com/book/113943

3. Bopeiimio, A. C. Jlazepsl: ycTpoicTBO U aeiicTBre: yueoHoe nocodue / A. C. bopeiitio,
C. B. UBakun. — 2-e m3n., crep. — Cankr-IlerepOypr: Jlanp, 2017. — 304 c. — ISBN
978-5-8114-2088-9. — Tekcrt: anexTpoHHbIi // JIaHb : 3JI€KTPOHHO-OHOIHOTEYHAS CHCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/93585

4. Anekcanapos, C. E. TexHonorus mnojynpoBOJHUKOBBIX MaTepUAIOB . ydeOHOE
nocobue / C. E. Anekcannpos, ®. ®@. 'pekoB. — 2-¢ u3n., ucnp. — Cankr-IletepOypr : Jlanb,
2012. — 240 c¢. — ISBN 978-5-8114-1290-7. — Tekcr: snektpoHHbii //  JlaHb
AJIEKTPOHHO-OMOINOTEUHAS CUCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/3554

5. CmupHOB, FO. A. OcHOBBI HAHO- U PYHKIIMOHATBHOMN 3JIEKTPOHUKH © yueOHOe rmocodue
/ 1O. A. Cmupsos, C. B. Cokonos, E. B. TutoB. — 2-¢ uzn., ucnp. — Canxkrt-IlerepOypr : Jlanb,
2013. — 320 c¢. — ISBN 978-5-8114-1378-2. — Tekcr: oanekrponusii //  Jlanb
3JIEKTPOHHO-OMOJINOTEYHAs CUCTEMA.

Pexxum nocryma: https://e.lanbook.com/book/5855

6. dynxun, A. H. DnekTtpoTexHu4eckoe MarepuanoBeaeHue: yueoHoe mocoodue / A. H.
Hynxun, B. Kum. — 4-e m3n., crep. — Cankr-IlerepOypr: Jlans, 2017. — 200 c. — ISBN
978-5-8114-2275-3. — TekcT: aneKTpoHHbIi // JIaHb : 2IeKTpOHHO-OMOIMOTEeYHAs CUCTEMA.

Pexxum noctyma: https://e.lanbook.com/book/96677

B) MeToanyeckne ykazaHus:

1. Cycnuupein, E.C. MccnenoBanue marepuaioB U 3JE€MEHTOB 3JIEKTPOHHOW TEXHUKHU
cpenctBamu matdopmbl NI ELVIS |l [Texcr]: maGopaTopHBId MPaKTHKYM MO JUCIMILTAHE
«Matepuaiibl U 3JIEMEHTHI 3JEKTPOHHOW TEXHUKW» Uil CTyJeHToB HampasieHus 210100,
cnenuanprocT 210106 / Cycrutein E.C., [IBuauenko J[.B., Kpacunsuukos C.C., [lIBuauenko
H.B.; Marnutoropck: M31-8o Marautoropck. roc. Texs. yu-ta um. I'.1. Hocoa, 2012 - 13 c.



r) [IporpammHoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieueHue

HaumenoBanue .
10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHO
Professional
7Zip CcBOOOIHO 0ECCPOUHO
NIMultiSim -\ 68 08 o7 29.05.2008 GecepouHo
Education
g'di?ee"e'o'oer K-118-08 ot 20.10.2008 GeccpodHo
MS Visual CBOOOIHO 5eCChOHO
Studio Code pacopoctpansemoe ITO p
Adobe Reader |cBo60aHO 0eccpouHO
ITpodeccuoHabHbIE 6a3bI JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHBIE CHCTEMbI
HasBanme Kypca CchLika
HanuonansHas
uH(GOPMALIMOHHO-aHAIUTHYECKAS URL.: https://elibrary.ru/project_risc.asp

cucteMma — Poccniicknii HHAESKC HAYYHOTO
DONEeKTpOHHbIE  pecypchl  OMOINOTEKU
MI'TY um. I''1. HocoBa
ITouckoBas cucrema Akamemus Google
(Google Scholar)

9 MaTepuaJbHO-TeXHHUYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

https://magtu.informsystema.ru/Marc.html?locale=ru

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

MarepuanbHO-TEXHHUECKOE 0OeclieueHUe AUCHUIUINHBI BKITIOUAET:

1. JIns yTeHus JNeKUMH - MOMEIICHHWe M TEeXHWYECKHE CpPEeACTBa JJIs JIEMOHCTPALUU
IPUMEPOB U CITOCOOOB MPOEKTUPOBAHHUS, BUIE0 (PHIBMOB M TIPE3EHTANNN: JTeKIIMOHHAs ay. 458.

OchaleHne ayJIuTOpUM: MYJIBTUMEIUMHBIE CPEICTBA XpaHEHWs, Iepefadyn u
npeJICTaBIeHNsI UHPOpMaIUK.

2. VYuyeOHasg ayauTOpHsl IJs TPOBEACHHs JAOOpaTOPHBIX 3aHATUH, TPYNIOBBIX U
VHAUBUAYAIbHBIX KOHCYJIbTAIIMN, TEKYIIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTECTAIUH.

OcHaileHue ayIMTOpUH:

- MyJIbTUMEIUIHBIE CpEACTBA XpaHEHUs, Iepelayd U NPEJCTaBICHUS y4ueOHOU
uHpOpMaLUH.

- nabopaTOPHBIN MPAKTUKYM BBITIOJIHsIETCS Ha Oase tutatdopmser National Instruments
Elvisll co cnenman3npoBaHHBIM TPOTPaAMMHBIM 00€CTICYEHHEM BHPTYaTbHBIX U3MEPHTEIBHBIX
npubopos NI ELVISmX.

3. Kommnbrotepusie kiaccel llentpa wunpopmanmonusix TtexHosnoruit ®I'bOY BO
«MI'TY» u cnennanusupoBanHas aya.373.

OcHalueHue ayIMTOpUH:

- IepcoHaJIbHbIC KoMIbIOTEpHI ¢ TakeToM MS Office, Beixonom B IHTepHET 1 ¢ TOCTYIOM
B JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA,;

- IepCOHAJIbHBIE KOMITbIOTEPHI, 00beTMHEHHBIE B JIOKAJIIbHBIE CETH C BBIXOJ0M B Internet,
OCHAILEHHBIE COBPEMEHHBIMHU IIPOIPAMMHO-METOINYECKUMH KOMIIJIEKCAMU JIJISl PEIICHUS 3a]1a4 B
00J1aCTH MaTepHAaJIOB U JIEMEHTOB JIEKTPOHHOM TexHuku Multisim 11.1(EWB 5.12).



Ipuioxkenue 1.

((yLIe6HO'MCTO,Z[I/ILICCKOC o0OecIieueHrne CaMOCTOSTEIbHOM pa6OTBI 06yqa101u14xc;[»

2]
S
Buowi g
Paznmen .
CamocmosmenvHoll Q ®opMbI KOHTPOJIA
JIACIIUILTNHBI 2
pabomol 5
A
1. Pasnen 1. Beenenue 8 | 3ammura mabopaTopHOit
paboter Nel.
1.1. Ilenu u 3aga4u Kypca, €ro Mecto B 1
PALY IPYTHX JUCUIUILUINH U €r0 POJIb B
(GhOopMHUPOBaHUK UHXKEHEPA DJICKTPOHHOMN
TEXHHKH.
1.2. Ponn MaTepHaJIoB u| YUreHue JICKIMI, 1
MaTepUAIIOBEICHUS B pa3BATHHA HpOCMOTP
SJEKTPOHHBIX U MHKPOIJIEKTpOHHBIX | [IPE3CHTAINH. qTeI;me
JIOTIOJTHUTEILHOM
puOOpPOB.
JUTEPATYPHL.
1.3. OCHOBHBIE IOHATHSI U OTIPEICIICHUS. YreHune JEKINM, 2
MIPOCMOTP
npeseHTanuil. Yrenne
JIOTIOJTHUTEIIbHOU
JUTEPATYPBL.
1.4. Knaccudukanus wMarepuanoB u| UTeHHe JeKIUH, 2
AJIEMEHTOB JIEKTPOHHOM TEXHUKH. HpoCMOTPp
npe3eHTauuii. Yrenue
JIOTIOJTHUTEIIEHOM
JUTEPaTYPHI.
1.5. 3HaueHHUE BNIEKTPUYECKHX,| YUTeHue JeKIuH, 2
MAarHUTHBIX, TEIUIOBBIX, MEXaHUUCCKUX U IpOoCMOTp
JApyruxX  CBOMCTB  Marepuanop  u|[PE3CHTALHM. qTeIfHe
JOIIOJHUTEIBHOMN
KOMIIOHCHTOB npu CO3JaHHHU
. . JUTEPATYPHI.
BBICOKOKAY€CTBCHHOM 3JEKTPOHHOU
anmapaTryphbl.
2. Pazgen 2. [IpoBOAHHUKOBBIE U 12 | 3amTa nabopatopHoit
pPE3UCTUBHBIE MATEPUAIIBI pabotsl Ne2
2.1. Onpenenenne u knaccudukanus| UTeHUe JEKIHi, 2
pOoBOJHUKOB. CBOWCTBA MPOBOAHUKOB. IIPOCMOTP
Hx cTpykrypa npes3eHrauuii. Urenue
JOIIOJTHUTEILHOU
JUTEPATYPHI.
2.2. Matepuaibt BBICOKOM| YUTeHHUe JIEKLMIA, 3




MIPOBOANMOCTH. TyromnaBkue u MPOCMOTP
0J1aropoIHbIC METAaJLIIbL. CnnaBel | ipe3eHTanui. Yrenue
BBICOKOT'O COTPOTHBIICHUSI. JIOTIOTHUTEITHLHON
JUTEPaTYypHL.
2.3. Uznenus w3  MeTamindeckux| UrTeHHe JNEKIHi, 2
MIPOBOJIHHUKOB. IPOCMOTP
npe3eHTaunii. Yrenune
JOTIOTHUTEIHHON
JUTEPATYPHL.
2.4, Pe3uctuBHBIE Marepuanbl,| YUTeHUe JeKIuH, 3
TpeOOBaHUS, TPEABSIBIIEMBIE K HUM, IPOCMOTP
KiacCUpUKalusg W  XapaKTEepUCTUKH | IIpe3eHTanuii. YreHue
Knaccudukanus pe3ucTopoB, THUIBI H| JOMOJTHUTEIHHOU
napaMeTphbl. JUTEPaTYPHL.
2.5.  Tlpumowu u dirockl, X Ha3HaUYeHWe| UTeHWe JICKIHH, 2
U KJjIaccudukaus. IPOCMOTP
npe3eHTauuii. Yrenne
JIOTIOTHUTEIHHON
JUTEPATYPHI.
3. Pasznen 3. ludnekTpuku u 12 | 3ammra nabopatopHoit
MaTepuaibl 1Jis KOHIEHCATOPOB paboTel Ne3.
YreHue JEKINMH, 4
3.1. duznyeckue IIPOLIECCHI B IIPOCMOTP
JIUDJIEKTPUKAX u 1504 CBOMCTBA. | Tpe3eHTaui. Yrenue
[TapameTpsl  moJsApuU3alUM W UX| JONOJHUTEIBHOU
3aBUCHUMOCTB OT TEMIEPATYPhl U YaCTOTHI JUTEPaTYPHI.
3.2.  Knaccudukanuss KoHACHCATOPOB,| UTeHHE JIEKIUH, 4
OCHOBHBIE napameTpsl u IPOCMOTP
XapaKTePUCTHKH, KOHCTPYKTHBHBIE | Tpe3eHTamid. YTeHne
0COOCHHOCTH M 00JIaCTh MPUMEHEHUSI. JIOTIOTHUTETHHON
JUTEPATYPHI.
3.3. Konnencaropsl  uHTErpanbHbiX| YUTeHHE JEKIHH, 4
MHUKPOCXEM H MUKPOCOOPOK. IPOCMOTP
npe3eHTanuil. Yrenne
JIOTIOJTHUTEIbHON
JUTEPaTyPHI.
4. Paznen 4. [ToaynpoBOIHUKOBBIE 12 | 3amuTa 1aGopaTopHOii
MaTepHuabl paboTel Ne4.
4.1. duznyeckue IIPOLIECCHI B| UYrenue nexuui, 2
MOJTYTIPOBOJTHUKAX, CBOWCTBa " IPOCMOTP
XapaKTePUCTHKU  TOTYIPOBOAHHUKOBBIX | Tpe3eHTaIMid. UTeHue
MaTEpPUAJIOB.. JIOTIOJTHUTEIbHON
JUTEPaATYPHI.
4.2.  CobOctBeHHbIE W  IpHUMECHble| YUTeHue JeKUUi, 4
MOJYPOBOIHUKHA, OCHOBHBIC U He IPOCMOTP
OCHOBHBIE HOCUTEIIN 3apsja. | npe3eHtauui. Yrenue
TemnepaTypHasi 3aBUCUMOCTb yI€IBHOTO| JOMOJTHUTEIHHOU
COINPOTHBIICHUS TOJYIIPOBOTHUKOB JUTEPATYPHI.
4.3. Knaccudpukanus| UYUtenue nexuui, 4
MOJTYTIPOBOTHUKOBBIX MaTepHaJIOB. IPOCMOTP
IIpocTble MOMYIPOBOJHUKHU: TIE€pMaHUU,| npe3eHTauui. Yrenue
KpemMHuid. WX CBOMCTBa, TEXHOJOTUSI| JOMOJHUTEILHON
MOJTy4eHUsI MOHOKPHUCTAITTNYECKOTO JUTEPATYPHI.




KPEMHHS.

4.4 CrnoxHble HOJYyNIPOBOJHUKU.|  UTeHue NeKkuuii, 2
Crekiioo0pa3Hbie u amopgHbIe IPOCMOTP
IIOJIYIIPOBOJHUKU. MeTonsl nosydeHus | npe3eHTauui. Yrenue
TUAPOTeHU3UPOBAHHOTO aMop(HOTo| JTOMOJHUTEIBHOM
KpeMHUs1, 00JIaCTh TPUMEHEHHUSL. JIUTEPATYPBL.
5. Pazpen 5. MarauTHbIC MaTEpHAIIbI 9,3 |3ammra nabopaTopHOU
paboTer Ne5
5.1.  ®wusmyeckue  mpoieccopbl  B| UTeHue JeKUuUid, 2
MAarHUTHBIX MaTe€puagax U UX CBOMCTBAX. HPOCMOTP
Knaccudukaiys Bemects no MarHuTHpiM | IPE3CHTAINH. qTeIfHe
" JOTIOJTHUTEIHHOM
CBOMCTBaM. Craructuueckue u
JUTEPaATYPHI.
JTUHAMHUYECKHUE XapaKTEPUCTUKU
MarHUTHBIX MaTE€PUAIIOB.
5.2. Meroabl CcHATUSA XapakTepucTuk| UYUreHue nexuui, 2,3
MarHUTHBIX MaTEPHUAJIOB. Buast HpOCMOTP
MATHUTHBIX MATEPHANOB M o6macts ux|[IPE3CHTALUH. UTeHne
JIOTIOTHUTEIHHON
MPUMEHEHHUS.
JUTEPATYPHL.
5.3. KoMIIOHEeHTHI 3JIeKTPOHHBIX Leneit ¢|  YUreHue nexuui, 2
MarHuTHbIMU MaTepuanaMu. CHIIOBbIE U HpOCMOTP
cornacymomuue TpaHchopmaTopsl. | TPE3CHTANH. qTeI;me
JIOTIOTHUTEIHHON
Karymku HMHIYKTUBHOCTHM M JIPOCCEIIH.
JUTEPATYPHL.
KoHCTpyKIIMM MarHUTHBIX CEpACYHUKOB,
WX IMapaMeTphl U XapaKTEPUCTUKH, pacueT
AJIIEKTPOMATrHUTHBIX YCTPOUCTB.
5.4 MarautHele JIEHTBI U JUCKH, HX| UTeHUe JISKIMI, 2
WCIIOJIb30BaHNE B KadyeCTBE HOCUTEIEH 1POCMOTP
MHpOpMALHH. MPE3CHTALINM. qTele/Ie
JOTIOJTHUTEBHOU
JUTEPATYPBL.
5.5. Meronapl 1mONy4YeHUsT MArHUTHBIX| UYUTeHwue JIeKuui, 1
KPUCTAJUIOB U IIJICHOK. IIpOCMOTP
npe3eHTauuii. Yrenue
JIOTTOJTHUTEIbHON
JUTEPATYPBL.
6. Dx3aMeH 35,7 DK3aMeH




Mpuioxkenne 2

OHeHO‘lHBIe cpeacrea AJisi MpoOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTallumn

[TpomesxkyTouHas

arrecranus

nuMeeT

OCJIBK0  ONpEACINTb CTCICHb  JOCTHXKCHUA

3alUTAaHUPOBAHHBIX PE3YJIbTATOB OOYYEHUS 1O JUCHIUIUIMHE (MOJIYIII0) 32 ONPEIEICHHBINA IEPUO/T
00y4eHus1 (ceMecTp) U IPOBOIUTCS B hopMe IK3aMeHa.

a) [lnanupyemblie pe3yJbTaThbl 00yYyeHHs] U OLIEHOYHbIE CPeACTBA /AJsl NMPOBeJAeHHUS
MPOMEKYTOYHOM aTTEeCTAIMU:

Kon
WHJIMKAaTOpa

Nupukarop nocTrxeHus
KOMIIETEHITHH

O1eHOUHEIC CpeacTBa

IIK-1 Cnocoben

pa3pabaTeiBaTh CTPYKTYpPHBIE W (DYHKIIMOHAIBHBIC CXEMBI AJICKTPOHHBIX

CUCTCM W KOMILUICKCOB, IIPUHOUIIMAJIBHBIX CXCEM YCTpOﬁCTB C HCIIOJIb30BAHHUECM CpPCACTB

KOMITHIOTEPHOTO

IIPOEKTUPOBAHMS,

MMPOBCACHHUEM IMPOCKTHBIX pacucToB n

TEXHUKO-D)KOHOMHYECKUM 000CHOBAHUEM IIPUHHUMACMBbIX peHleHPlﬁ.

[K-1.1

PazpabarbiBaeT 3CKHU3HBII

MPOEKT,  BKIIIOYAIOIIMIA:
BbIOOD CTPYKTYpPHOH
CXEMBbI ANEKTPOHHOTO
YCTPOMCTBA WJIA CUCTEMBI
nyTeM COIIOCTaBJICHUS

Pa3sINYHbIX BAapHWAaHTOB U
HX OLCHKHU C TOYKH 3PCHHUA

TEXHUYCCKUX u
HKOHOMHUYECKUX
TpeOOoBaHUI;
paccuuThIBaeT BCE
HEOOXOAMMBIE TTOKa3aTenn
CTPYKTYPHOM CXEMBI

AJIIEKTPOHHOI'0 YCTPOUCTBA
WUJIU CUCTEMBI, B TOM YHCIIE

NOKa3aTein Ka4yecTBa;
BbIOMpaeT "
000OCHOBBIBAET CXEMBbI
BCIIOMOTATENbHBIX
YCTPOWCTB.

Hepeqeﬂb TCOPETHYICCKHUX BOIIPOCOB 1JIsA
MOATOTOBKH K 3K3aMCHY:

1. Knaccuduxkanus noaynpoBOIHUKOBBIX
MaTepUasoB.

2. Yro Takoe MoJynpoBOAHUK N-TUHA.

3. IlpocTeie MOTYITPOBOIHUKH: TEPMAaHUI, KDEMHH.
Wx cBoiicTBa, TEXHOJIOTUS MOITYUECHUS
MOHOKPHUCTAIJINYECKOIO0 KPEMHHUSI.

4. Yto Takoe TOK apeida u Tok 1uddy3un B P-n
nepexoze?

5. Bnuszue nedexToB CTpyKTYpHhl U IpUMeceil Ha
YAEIbHOE COMPOTUBIICHUS METAIIIIOB.

6. DeKTponpOBOIHOCTh METAIIIOB. Bubl
AIEKTPOIPOBOJIHOCTH.

7. CnoxHble MoaynpoBoAHUKU. CTeKI000pa3Hble U
amMop(HBbIE MOJIYIPOBOJIHUKH.

8. TyromnaBkue u 61aropoiHbIe METAILIbI, UX
IIPUMEHEHHUS B SIIEKTPOHUKE U
MHUKPO3JIEKTPOHUKE.

9. Knaccuduxkariys BeiecT N0 MarHUTHBIM
CBOMCTBaM.

10. U3genus U3 METAJUIMYECKUX MPOBOJHUKOB.
HamoTtouHble, MOHTa)XKHBIE U CUJIOBBIE IPOBOJIA U
Kabenu.

11. ®wusuueckue NpoUecchl B MarHUTHBIX
MaTepuaiax U uX CBOMCTBA.

12.  CmutaBbl BRICOKOTO COMPOTHUBIICHHS, X
napamMeTpbl ¥ XapaKTePUCTHKU.

13.  Bwuapl MarHUTHBIX MaTEPHUAIOB U 00JIACTh UX
IIPUMEHEHHUS.

14. Kunaccudukauus pe3ucTopoB, TUIIBI U
napaMeTpsl. Psiji HOMUHAJIOB U €70 CBSI3b C
JIOCTYIIOM Ha OCHOBHOM Iapamerp.

15.  CunoBsle TpaHC(OPMATOPBHI.

16. TemmnepaTypHbIe B MOITHOCTHBIC TTAPAMETPHI




Kon
WHIUKATOpa

WNHnukarop 1oCTHREHUS
KOMIIETEHIIN U

OneHouHblE CpecTBa

PE3UCTOPOB, COOCTBEHHBIE LITYMBI PE3UCTOPOB.

17.  Ctpoenue cepieUHUKOB UHIYKTUBHOCTEH,
Jipocceren.

18.  Cxema 3amernieHus pe3uCTOpa B DIEKTPOHHBIX
yCTpOMCTBAX.

19. MarHuTomsrkue 1 MarHUTOTBEP/IbIe
MaTepHallbl.

20.  IlepemeHHBIE PE3UCTOPHI, UX
KOHCTPYKTHUBHBIE 0COOEHHOCTH, CXEMBI
BKJTIOYCHUS.

21.  TaHreHc AM3JEKTPUYECKUX MTOTEPb.
3aBHCUMOCTH TIOTEPH B IUIIICKTPHKE

22.  Ilpumou u ¢urockl, UX HA3HAYCHUE U
KJaccu(uKaius, 0COOCHHOCTH X IPUMEHEHUSI.

23.  KOMIOHEHTHI 3J1eKTPOHHBIX Lieneil ¢
MarHUTHBIMH MaTepUaTaMu.

24.  dusuyeckue OCHOBBI NMOJIAPU3ALUU
JIDJICKTPUKOB.

25.  CwunoBble IpOBOJIa U KaOeu.

26.  IlapameTpbl MOJISpHU3AIMH U UX 3aBUCHIMOCTh
OT TeMIIepaTyphl U YaCTOTHI.

27.  DIEKTPONPOBOAHOCTH AMIICKTPUKOB, IOTEPU
JUBJIEKTPUKOB U UX IPOOOIi.

28.  Knaccu¢ukaius KOHIEHCATOPOB, OCHOBHEIE
napameTpsl U XapaKTePUCTUKU, KOHCTPYKTHBHBIE
0COOEHHOCTH M 00JIaCTh IPUMEHEHUSI.

29. (Cxema 3aMmelleHusl KOHAECHCATOpa.

30. IMonspubie koHaeHcaTOpbl. CIIOCOOBI
MOBBIIIEHUS YAECTbHON €MKOCTH.

31.  Yro Takoe MOJyNpOBOTHUK I-THTIA?

32.  Marepuainsl A IEYaTHBIX 14T, TpeOOBaHMUS,
NPEIbIBIsAEMBIX K HUM. OHOCIIONHBIE U
MHOT'OCJIOIHBIE TTeYaTHBIE TUIATHI.

33.  AKTHUBHBIC IUDJICKTPHUKH.

34.  ®uznyeckue NpoLecch B MOIYINPOBOIHUKAX,
CBOMCTBA U XapaKTEPUCTUKH
MOJTYTIPOBOTHUKOBBIX MaTepHAJIOB.

35. TemmeparypHas 3aBUCHMOCTb yJIEITBHOTO
COIIPOTHUBIICHUS TOIYIPOBOJHUKOB.

36. CxuHA(D(PEKT B MPOBOIHUKAX.

IlepeyeHb NPAKTHYECKUX BOMPOCOB ISt
MOATOTOBKH K IK3aMeHY:
Bapuanr 1
1. Ha BX0J BBIIPSAMUTEIBHOTO JHOTHOTO
MOCTa MOJIaHO HATIPSKCHHE
U =5-sin(15-t) HapucoBaTh BBIXOIHOE
HaTpsDKEHUE.
Bapuant 2

1. Cxema cTaOWIN3alUU HANPSDKCHUS
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Bapwuant 3
1.

Bapuanr 4
1.

Bapuanr 5
1.

Bapuanr 6
1.

Bapuanr 8
1.

BapuanTt 9
1.

Bapuant 10
1.

Bapuanr 11
1.

Bapwuant 12

1.
Bapwnanr 13

1.

Bapuanr 14
1.

U=10+£05 no U =10 npu nomouu
CTaOUITUTPOHA.

Juon mociaenoBaTesbHO C PE3UCTOPOM
MOAKJIIOYEH HAa UICTOYHUK HAMPSHKEHUS
U =5-sin(15-t). Hapucosartb
OCIIMJUIOTPaMMYy HampsiKeHUs
pesucTopa.

CTaOuauTpOH MOCIIEA0BATENHHO C
PE3UCTOPOM MOAKIIOUEH HA UCTOYHHUK
Hanpsbkenus U =5-sin(15-t).
HapucoBats ocuumiorpamMmmy
HanpspkeHus pesucropa. Unp
crabunutpona=4,8 B.

Ha BX0/ BRITPSIMUTEIILHOTO MOCTA W3
CBETOMO/IOB TI0OJIAHO HAIPSDKEHHE

U =5-sin(15-t) HapucoBaTh BHIXOJIHOE
HaIpsOKCHHUE.

I[OCTOI/IHCTBO " HEAOCTATKU BapHKalla
MO0 CPAaBHCHUIO C KOHACHCATOpAMHU.

Bo3MOoxHO 1 TpUMEHSATH OUTIOTSPHBII
TPAH3HUCTOP KaK YIpaBIsieMoe
CONPOTHUBIICHUE?

Yro Takoe YMCTOTA MOTYIPOBOHUKA?
[Touemy B MHTETpATLHBIX
MHKPOCXEMax 3TOT IapaMeTp
0COOEHHO BakeH?

3a cueT KaKoi MOIIIHOCTH IIPOUCXOJINT
YCHJIEHHE MOIIHOCTHU IOJIE3HOTO
CHTHAJIa MPU MOMOIIU TpaH3ucTopa?

[Touemy npu mogayu NPsIMOYTOJIBHBIX
HUMITYJIbCOB Ha TPAH3UCTOP BBIXOJIHOE
HarnpspKeHue He OyJIeT CTyneHYaTbIM?

KakoBo conporusnenue 3 — K?

[Touemy conportuBiieHHE P-N Iepexoaa
IIPU IIPSIMOM CMEILIEHUH MEHBIIIE, YEM
pu oOpaTHOM.

UTo Takoe MOIIHOCTh TpaH3uCTOpa?
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Bapwuant 15
1.

Bapuant 16
1.

Bapuant 17
1.

BapuanTt 18
1.

Bapwuant 19
1.

Bapuant 20
1.

Bapuanr 21
1.

Bapuant 22
1.

Bapuant 23
1.

Bapuanr 24
1.

Bapwuanr 25
3aueM

HeobxoanuMma

Uto npouszoiaeT, eciu Ha JaBa
MIOCJICA0BATEILHO BKIOUYEHHBIX
crabunutpoHa ¢ Uyp=5 B nonath
HanpspkeHue U=8B?

HapucoBats BAX noneBoro
TPaH3UCTOPA MPHU TPOBOJIUMOCTH |
tumna. BeiOpath TOUKy pabOThI B
pEKHUME yCHUIICHUSI.

MO>KXHO JT1 IPUMEHSITH TPAH3UCTOP
KII919B nns ycunenus rnoie3Horo
curnana yactorou 25 MI'n? [Nouemy?

Tpanzucrop KT315A. Onucats ero
OCHOBHBIE 3JICKTPUYECKUE CBOMCTBA.

MO>KHO JT1 IPUMEHSATH TPAH3UCTOP
I'T719B nns ycuiieHus noje3Horo
curHana yactorou 25 MI'u? Ilouemy?.

Hapucosate BAX n-p-n tpansucropa.
BriOpath TOuKH paboThl B pexXuMe
YCUIJICHHUSL.

Hapucosate BAX n-p-n tpan3ucropa.
Br16path TOUKH pabOTHI B pexKUMe
OTCEYKH.

Hapucosate BAX p-n-p tpan3ucropa.
Br16paTh TOUKH pabOTHI B pexKUMe
HACBILIEHUS.

Hapucosats BAX MOP Tpan3ucropa
[pH MPOBOIUMOCTH N Tuma. BriOpath
TOUYKY pabOTHI B PEKUME OTCEUKH.

[IpuHIMIT AEHCTBUS MTOJIEBOTO
TPaH3UCTOPA C U30JUPOBAHHOM
3aTBOPOM.

IIOAJIOXKKa y IIOJIEBOT'O

TPAH3UCTOPA C U30JIMPOBAHHOM 3aTBOpOM?




Kon
WHIUKATOpa

WNHnukarop 1oCTHREHUS
KOMIIETEHIIN U

OneHouHblE CpecTBa

I1K-1.2

[IpousBoaut
TEXHUKO-DKOHOMHUYECKOE
000CHOBaHHE TPUHATOTO
pelIeHusT ¢ pacyeTamu
ce0eCcTOMMOCTHU
YCTPOMCTBA U CTOMMOCTH
€ero IKCIUTyaTaIluu;
CpaBHUBACT C aHAJIIOraMHu
o
TEXHUKO-PKOHOMUYECCKHM
XapaKTEPUCTHUKAM.

Bomnpoce! 1151 3amuThI JIa0OPATOPHBIX padoT:

Bapuanr 1

BapuanT 2

BapuanT 3

Bapuanr 4

Bapwuanr 5

Bapuanr 6

Bapuant 8

1. Matepuansl 3JI€KTPOHHON TEXHUKHU
JIEJIATCS Ha DJIEKTPOTEXHUYECKHE U
KOHCTPYKLIMOHHBIE (CIIELUaIbHBIE).
Kpurepun knaccudukanuu, npuMepsl.
2. Kak BBI cuuTaere, no4emy B
BBICOKOYACTOTHBIX KaOemsax
MIPUMEHSIETCA Melb, a HE IPYToii
MeTami?

1. OTnuuuTeNbHBIE YEPTHI
IMPOBOAHUKOB, ITOJYIIPOBOAHNKOB U
JUDJICKTPUKOB.

2. Psnpl p3uctopos.

1. Buapl XUMHUYECKUX CBA3EH.
BeniecTBa ¢ KakuMu TUNAMU CBsI3ei
OTHOCSTCS K POBOJTHUKAM,
JIUJICKTPUKAM, MTOJTYTIPOBOHUKAM?
YeM 3TO MOKHO OOBICHUTEL?

2. MoOHO 1 IPUMEHUTh
muddepeHIManbHOE BKIIOUEHNE
COINPOTHUBIICHUS ISl pETYTUPOBAHUS
TOKa B Ilenu?

1. TUDBI 2JIEKTPONPOBOIHOCTH.
MexaHn3MBI JIEKTPONPOBOJHOCTH.
2. Ha3zHaueHue omieTku Kales.

1. TemnepaTypHas 3aBUCUMOCTb
YAETBHOTO CONPOTUBIICHUS
METAIIINYECKUX ITPOBOJHUKOB
2. Be10op MOIIHOCTH pe3ucTopa.

1. BiusiHue npumeceil Ha yaenbHOE
CONpOTHUBIIEHHE MeTauIoB. [TpaBuiio
MartTtucena.

2. HeoO6xommMMo coenHUTh
IIOMUHUEBBIA U MeHBIN npoBoA. Kak
3TO clIeNnaTh?

1. CkuH3QheKT B IPOBOTHHUKAX
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BapuanTt 9

Bapuant 10

Bapuant 11

Bapuant 12

Bapuant 13

Bapuanr 14

Bapuanr 15

2. C pocTom TeMIiepatypsl yaeabHas
AIIEKTPONPOBOIHOCTH OOJIBIIMHCTBA
BenlecTB pacTeT. Kak 310 MOXKHO
00BSCHUTH?

1. Cu. Bunagl, cBoiCTBa, MPUMEHEHHE.
OrpanuveHus B chepe MpuMEHEHHUS.

2. Kak BbI cuuTaere, COnpoTUBICHUE
KaKoro pe3rucTopa Ha BHICOKUX
yacToTax OyJeT BbIIIIE,
TOHKOIUJIECHOYHOT'O WJIM ITPOBOJIOYHOTO?

1. Al. Bupl, cBoiicTBa, MPUMEHEHHE.
Orpanuuenus B chepe NpuMEHEHUS.
2. [Iporekaer 11 3NEKTPUUYECKUH TOK B
M30JIALUHM BBICOKOYACTOTHBIX Kalenen?

1. Bpon3sl u naryns. Bunsl, cBoOiCTBa,
npumeHenue. OrpaHnuueHus B cepe
MIPUMEHEHUS.

2. [louemy B aneKTpoIamMmax
WCIIOJIB3YIOT HHEPTHBIE Ta3bl?

1. TyronnaBkue Metayuibl. Bunpl,
CBOWCTBA, MpuMeHeHune. OrpaHuYeHUs
B chepe MpUMEHEHUS.

2. [Toyemy y MeTasIOB HaOJIIOIaeTCS
3¢ (heKT cBepXIPOBOIUMOCTHU TIPH
HU3KHUX Temreparypax?

1. bnaropoaneie meTamisl. Bupl,
CBOMCTBA, MpuMeHeHne. OrpaHnyYeHns
B chepe MpUMEHEHUSI.

2. 3a4eM HY>KHBI IOJICTPOCUHBIE
pe3ucTopbl? MOXKHO 1 BMECTO HUX
MIPUMEHSATDH NT€pEMEHHbIE?

1. Pe3uctuBHBIE MaTEpHaIbl HA OCHOBE
KkpeMHHs. Komnosunmonssie
MaTepHabl.

2. Ilpuniou u ¢urocel. Haznauenwue,
001aCcTh MPUMEHEHUS IOCTOMHCTBA U
HEJIOCTATKHU.
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Bapuant 16

Bapwuant 17

Bapuanr 18

Bapwuant 19

Bapuanr 20

Bapwuant 21

Bapuanr 22

Bapuant 23

1.
2.

1. YraepoaucTteie MaTepralibl

2. 3a4eM pe3UCTUBHBIN AJIEMEHT
HEKOTOPBIX PE3UCTOPOB IOMEIIACTCS B
BaKyyMHYO0 cpeny?

1. Knmaccudukanus pe3aucTopoB 1o
HA3HAYECHUTIO
2. Kaxk magare ainroMuHui ?

1. Kmaccudukamus pe3sucTopoB 1o
MaTepuaity pe3sUuCTUBHOTO JIEMEHTa
2. [ToueMy HOXKH MUKPOCXEM
MIOKPBIBAIOT 30J10TOM?

1. Kimaccudukanus pe3aucTopoB 1o
KOHCTPYKTHBHOMY HCITOJTHEHHUIO
2. Yto Takoe J0MYyCK OMUYECKOTO
CONPOTHUBJICHUS pe3rcTOpa’?

1. HomunanbpHast MOIIHOCTh PE3UCTOPA,
HOMHUHAJIFHOE COMPOTHBIICHUE

2. Y Kakoro nepeMeHHOro pe3ucTopa
IIYMBbI CKOJIbKEHUSI Oy1yT OoJible, y
MIPOBOJIOYHOTO MJIH MJICHOYHOTO
pe3ncTopa U3 OKUCH xkene3a’?

1. [llymBbl pe3ucTopoB

2. ITouemy TeneBU3MOHHBIN Kabeb
KOaKCHaJIbHBIN, a TeJIePOHHBII
TUIOCKUI?

1. Cxemsl BKJIFOUEHUS IEPEMEHHBIX
pesucropoB. HazHaueHnue.

2. IloueMy npuMeHsETCS LIBETOBAS
MapKupoBKa?

1. PaguouacToTHbIe KaOenu

2. MoxHo 11 riepeiaBaTh
TeJenepeaavy mno aTloOMUHUEBOMY
CHUJIOBOMY Kabento?

KabGenu BbICOKOYACTOTHOM CBA3U
KaxkoB criekTp 9acToT y mymoB
CKOJIBKEHUA?
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Bapuant 24
1. ITpunon
2. Kak BbI cunTaere, C pOCTOM 4acCTOThI
YAEJIbHOE COMPOTUBIIEHNE KEPMETUKOB
YBEITUYMBACTCS UM YMEHbBIIACTCS?
Bapuant 25
1. ®arockr
2. MOXHO JM TPUMEHSITH PE3UCTOPHI

OonplIeii  MOIIHOCTH, YeM pacyeTHas?
[Touemy 3Toro He nenaroT?

IIpumepbI TeCTOBBIX 32/ 1aHMIA:
Ilpumep mecmoe «Ceoiicmea mamepuanoe

1. Jlenenue maTepuajioB Ha NPOBOAHUKH,
MOJIYNPOBOAHUKH U JMIEKTPUKH
NPOU3BOJUTCSH MO BO3AEHCTBHIO HA HUX

DIIEKTPUYECKOTO TOJISI

MarauTHOTO OIS

DJIEKTPUYECKOTO U MarHUTHOTO TOJIeH
I'paBUTaAIIMOHHOTO MOJIA

Jesienne MmaTepuajioB HA NapaMarHEeTUKH,
¢eppomarveTruxku, aHTU(EePPOMATHETUKHU U
(¢eppuMarHeTHKH NpOM3BOJAMTCH 1O
BO3/JE€HCTBHIO HA HUX

DIIEKTPUYECKOTO TTOJISI

NO OO e

MarsHuTHOTrO noJIs

DIIEKTPUYECKOT0 U MArHUTHOTO TTOJIEH
['paBUTAIIMOHHOTO MO

MarepuaJibl, COCTOSIIIIHE U3 OAMHAKOBBIX
KPHUCTAUIMYECKHUX AYECK, PACHOJI0KEHHBIX B
NMPaBUJIbLHOM MOPSIKE HA3bIBAIOT

wo o e O

MOHOKpUCTAIIBI

[TonukpucTamibl

Amopodubie

Cwmemnransble

Martepnainsl, cocTosiniue U3 001bIIOr0 YMCIA
MeJIKHX KPHCTAJIMKOB, Xa0THYeCKH
OPHEHTHPOBAHHBIX B PA3HBIX HANIPABJICHHUAX,
HA3bIBAIOT

MoOHOKpHUCTAIIBI

~AO OO @

[TonukpucTamibl

Amopodubie

Cwmemnransble

Martepnainbl, XapaKkTepu3y0OLHecst
Xa0THYECKHUM PACII0JIOKEHHEM aTOMOB WU
HOHOB, HA3bIBAKOT

o MoHokpucTamibl

o O @ O
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WuaukaTop JoCTHXKEHUS
HMHJMKaTOpa OneHouHbIE CPEACTBA
KOMIICTCHIIN

HOHHKpI/ICTaHHBI

® Amop¢HbIe
CMelanHbie

Hpumep mecmoes «Ilonynpoeoonuku

6. 30Ha NPOBOAUMOCTH B MOJYNPOBOAHHKAX
JIEXKUT

®  BRIIIC BaJICHTHOM 30HBI U BEIIIIE 3anpemeHH0171

30HBI

O HIKE BAJICHTHOW 30HBI, HO BBIIIC 3aIIPEIICHHON
30HBI

O BBIIIC BAJICHTHOHN 30HBI, HO HUKE 3aIIPEIICHHON
30HBI

O HW)XE BAJICHTHOW 30HBI M HIKE 3aIPEICHHON
30HBI

7. 3anpenieHHasi 30HA B MOJIYNPOBOJIHUKAX
JEKHUT

O HHXKE BAJIECHTHOH 30HBI M HIUIKE 30HBI
MIPOBOJIMMOCTHU

O BBIIIIE BAJIEHTHOM 30HBI U BEIIIE 30HbI
MIPOBOJIUMOCTH

O HH)KE€ BaJEHTHOH 30HBI, HO BBIIIE 30HbI
MIPOBOJIUMOCTH

® BLIIIEC BaJCHTHOM 30HbI, HO HUKC 30HBI
MpOBOANMOCTHU
BanenTHasi 30Ha B MOJYIIPOBOAHHKAX JICKUT

HIKE 30HBI IPOBOAMMOCTH U HHUXKE
3aIpEIEeHHON 30HbI

O HMXKE 30HBI IPOBOJIMMOCTH, HO BBIIIE
3aIpEIIEHHON 30HbI

O BBIIIE 30HBI IPOBOJUMOCTH U BBIILIE

3aIpEIIEHHON 30HbI

BBIIIIE 30HBI IPOBOJIMMOCTH, HO HIKE

3aMpPEeLEHHON 30HBI

Yposenb @epMu B OJIYNPOBOIHUKAX JICKHUT

B 30HE IIPOBOAUMOCTH

O

B 3aIIPEILLIEHHON 30HE
B BAJICHTHOM 30HE
B pa3pelICHHOM 30He

00 @ 0 ©

IHopsinok npoBexeHMsi MPOMEKYTOYHOM ATTECTALMHU, TOKA3ATEIM U KPUTEPUH
OLlCHMBAHUS:

[IpomexxyTouHas aTTecTaius o JUCUUILTMHE «Matepuanbl U 3JIEMEHThI JIEKTPOHHOU TEXHUKI
BKJIIOUAET TEOPETUYECKUE BOMPOCHI, MTO3BOJISAIONINE OLEHUTh YPOBEHb YCBOEHHUS 00y4aIOIUMUCS



3HAHWH, U TIPAKTUIECKUE 3aJaHUs1, BBISIBIISIOIINE CTENEHh CHOPMUPOBAHHOCTH YMEHUH 1
BJIQJICHUM, IPOBOAUTCS B (hOpME IK3aMEHA.

Iloxa3zarenu u KPUTCPHUHA OLICHUBAHUSA IK3aMeEHaA:

— Ha OLEHKY «OTJIMYHO» (5 0aioB) — 00y4arOUiics 1eMOHCTPUPYET BBICOKUN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMaTHUECKOe U ITy0oKoe 3HaHUe
y4eOHOro MaTepuasna, CBOOOIHO BBIIOJIHAET IPAKTUYECKUE 3aJaHusl, CBOOOTHO OepUpyeT
3HAHUSIMU, YMEHUSMU, TPUMEHSET UX B CUTYaILUSIX [MOBBIIICHHOW CIIOKHOCTH.

— Ha OIICHKY «X0po1uo» (4 6amia) — o0yJaronuiicss JEMOHCTPUPYET CPETHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIUI: OCHOBHBIC 3HAHUS, YMCHHUSI OCBOCHBI, HO JIOITYCKAFOTCS
HE3HAYUTEIIbHBIC OIMOKN, HETOYHOCTH, 3aTPYTHEHHUS [IPU aHATUTHYECKUX ONIEPaIIUsX, IEPEHOCE
3HAHWI U YMEHUW Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLIEHKY «Y/I0BJIETBOPUTEILHO» (3 Oana) — 00ydaroluiicss IeMOHCTPUPYET OPOTOBBIN
yYpOBEHb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUATHI IOy CKAIOTCS
OIIMOKH, TIPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIHIiCS
WCIIBITHIBAET 3HAUYUTEIIbHBIEC 3aTPYAHEHUS IPU ONIEPUPOBAHUYN 3HAHUSMU U YMEHUSIMU TIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIINH.

— Ha OLIEHKY «HeY/AO0BJIETBOPHUTEJIbHO» (2 06ayuia) — o0ydaromuics JeEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTuuecKoro MaTepuarna, JI0IMyCcKaeT CyleCTBeHHbIC OIMOKH, HE MOXKET IOKa3aTh
MHTEJUICKTyaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

— Ha OLICHKY «HeYJA0BJeTBOPUTEIbHO» (1 6ain) — o0ydJaromuiicss He MOXKET MoKa3aTh 3HaAHUS Ha
YPOBHE BOCTIPOU3BEACHUS U O0BICHEHUS HHPOPMAIIUH, HE MOXKET IMOKa3aTh WHTEJUIEKTyalIbHbIC
HaBBIKM PEUIEHUS MTPOCTHIX 3a/au.



