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HHOACHUTEJIBHAA 3AIIMCKA

CamocrosrenbHas paboTa CTYAEHTOB — OJHO U3 OCHOBHBIX CPEJCTB OBJIAJCHUS YUEOHBIM
MaTepuajJoM BO BpEMs, CBOOOIAHOE OT ayJUTOPHBIX Y4eOHbIX 3aHsATHH.  CamocTrosTenbHas
paboTa CTYIEHTOB Haja IUCHMIUIMHON «[lpukiiagHas 3J€KTpOHMKA» BKIIIOYAET CIEIYyOLIUe
bopmsI:

- IOJITOTOBKA K CEMHUHAPCKUM 3aHSTUSAM;
-Hanucanue pedepaTos;
-[IO/IFOTOBKA K 3K3aMEHY.

CamocrosTenbHas paboTa OCYIIECTBISIETCS! CTYIEHTAMU IIPU TOJATOTOBKE K CEMHUHAPCKUM
3aHATHAM, HamucaHuM pedeparoB, O(QOPMIEHMM AOKIAIO0B, BBINOJIHEHUM KOHTPOJIBHOH H
apyrux GopM y4eOHO-UCCIIeTI0BATEIBCKONW PAOOTHI.

Ieab camocToATenbHON pabOTHl SABISETCS 3aKpeIUIEHHE, PAacUIMpeHHe U yrilyOJeHue
nproOpEeTeHHBIX B IpOIecce ayAUTOPHOW padoThl 3HAHWN, YMEHHH W HAaBBIKOB, a TaKKe
CaMOCTOSITEJIbHOE N3Y4YE€HUE M YCBOEHHE HOBOTO MaTepHaia 1o pyKoBOJCTBOM IIperoiaBaTels,
HO 0€3 ero HermocpeICTBEHHOTO y4acTusl.

C uenblo  OBJaJEHWs ~ YKa3aHHbIM  BHJOM  NPO(QECCHOHANBHOW  JEATENbHOCTH U
COOTBETCTBYIOIIMMH MPO(PECCHOHATBHBIMA KOMIIETCHIUSAMHI OOYYarOIIUICS B XOAE OCBOCHUS
y4eOHOI TUCIMIUIMHBI 00yUYalOIIUNACS T0JKEH YMeTh:

- pa3InMYaTrh MOJIYHPOBOJHUKOBEIE TUO/IbI, OUTIOSIPHBIC U MTOJIEBBIC TPAH3UCTOPEI,
TUPUCTOPHI HA CXEMaX U B U3ACITIHIX;

- OmpeneNsITh Ha3HAUYEHHUE U CBOWCTBA OCHOBHBIX (DYHKIIMOHAIBHBIX Y3JI0B aHAJIOTOBOM
3JIEKTPOHUKU:

- yCWIWTENEH, FTeHEpaTOpPOB B CXeMaXx;

- HCHOJb30BATh ONEPALMOHHBIE YCUIIUTENHN AJISl IOCTPOEHUS PA3IMUHBIX CXEM;

MPUMEHSTH JIOTHUECKHE 3JIEMEHTHI, ISl IOCTPOCHHUS JIOTHUECKUX CXEM, 'PaMOTHO BBIOMPATH MX
IapaMeTpsl U CXEMBbl BKIIFOUEHUS;
B xozne ocBoeHMst yueOHOM TUCIMITIIMHBI 00YUYaIOIIMICS JOIKEH 3HATh:

- NpUHIUNBI QYHKIMOHUPOBAHMS HHTErpupyrommx U qudpdepenuupyomux RC-ueneit;

- TEXHOJIOTHIO U3TOTOBJIECHUS U MPUHLUIB! ()YHKIIMOHUPOBAHUS MOIYIIPOBOIHUKOBBIX
JTMOJIOB ¥ TPAH3UCTOPOB, TUPUCTOPA, AHAJIIOTOBBIX JIEKTPOHHBIX YCTPOUCTB;

- CBONCTBA UEAJIBHOIO ONEPALUOHHOTO YCUIIUTES;

- NPUHIUIBI AEHCTBUS T€HEPATOPOB MPSMOYTOJIbHBIX UMITYJIbCOB, MYJIbTUBUOPATOPOB;

- 0COOEHHOCTH MOCTPOEHUS TNOTHO-PE3UCTUBHBIX, AUOAHO-TPAH3UCTOPHBIX U
TPaH3UCTOPHO-TPAH3UCTOPHBIX CXEM pealn3aluu OyaeBbIX (QYyHKIUI;

- 1U(pPOBbIE UHTEIPAIbHBIE CXEMBI:

- peXHUMBbI paboThI, MApaMETPhl U XapaKTEPUCTUKU, OCOOEHHOCTH TPUMEHEHUS MTPH
pa3paboTke HUPPOBBIX YCTPOHCTB;

- 9Tanbl BOJIOLMOHHOIO Pa3BUTHS MHTETPAIIbHBIX CXeM: OOJbIINE UHTErpalbHbIE CXEMBI,
CBEpXOOJIbIIIME HMHTErpaJibHble CXEMbl, MHUKPOIPOLECCOPbl B BHJAE OAHOH WM
HECKOJIbKUX CBEpPXOOJIbIINX HWHTETPAIbHBIX CXEM, IMepexo] K HaHOTEXHOJIOTHIM
IIPOU3BOJICTBA UHTETPATIBLHBIX CXEM, TEHJICHIIUN Pa3BUTHSL.

HaunmenoBanue pa3jae/ioB H TEM TUCHUIIJINHBI, UX dopma 3adeTHLIE
Ne KPaTKoe Co/lepKaHue; p eIUHUIbI

N KOHTPOJIA
BH/I CAMOCTOSITEJIbHOI PadoThI (4acel)

3 cemecTp

1. | Pa3gen 1. DjieMeHTBI 3J1€eKTPOHHBIX CXEM. pegdhepam 3
Tema 1. Marepuaianl, HcCHOJIb3yeMble B
3JIEKTPOHHOI TEXHHUKeE

Buo  camocmosmenvnou  pabomei:  U3yueHUE
JIEKIITUOHHOTO Marepuaga M CaMOCTOSITENbHOE
W3YYCHHE JIUTEPATyphl JJIs HamucaHws pedepara 1o




TeMam:

1.Knaccudukamus u TpedOBaHHS K MaTepUaiaM.
2.1lonynpoBOAHUKH.

3.ITpoBOTHUKOBBIE MAaTEPUAIIBI, PE3UCTOPHI.

4. JlusnekTpudyeckue MaTepralibl U KOMIIOHEHTHI.
5.MaruutHble MaTEpHAIIbI.

6.CBepXIIPOBOAHUKHI

Tema 2. @dusuyeckue npoueccsl B
MOJIyNIPOBOJHMKAX.

Buo  camocmosmenvnot  pabomei:  W3ydeHUE
JIEKIUOHHOTO Marepuaga M CaMOCTOSITENIbHOE
W3yYeHHE JIUTEpaTyphl JJs HamucaHus pedepara 1o
TeMam:

1.D51eKTpOH B 31EKTPUYECKOM U MATHUTHOM TIOJI€.
2.27eKTPOIPOBOIHOCTh MOJIYIPOBOJHUKOB.
3.IlonynpoBOIHUKH P ¥ N THUMA.

4.0bpa3oBaHue 1 CBOWCTBa P-N mepexoa.
5.®dusnyeckue ABIEHUs IpU o0pa3zoBaHuu P-N
nepexoaa Yem xapakTepusyercs: HOJIBUKHOCTD
HOCHUTEJICH B MOJIYIIPOBOIHUKE?

6.CobcTBeHHAs! TPOBOIMMOCTD M CIIOCOOBI 00pa30BaHUS
MIPUMECHBIX TIPOBOJUMOCTEN TOTYIPOBOTHHKOB.
7.Ou3nuecKkue OCHOBbI 00pa3oBaHUS U BEHTUJIbHBIC
CBOMCTBA JJIEKTPOHHO-IBIPOYHOTO Tepexona. BompT -
aMIIepHasl XapaKTEepUCTHKa pP-N mepexoa.

8.I1psimoe 1 oOpaTHOE BKIIFOUEHHE P-N Mepexo/ia, BOJIbT-
amIiepHasl XapakTepUCTHKa, IPo0Oii, ero BUJIbI.

peghepam

Tema 3. [oaynpoBOAHMKOBBIE BBINPSIMUTEIbHbIE
AUOIbI.

Buo camocmosamenvrnoii pabomul:

Buo camocmoamenvrou pabomoi: n3yueHue
JIEKIIMOHHOTO MaTepuaia, MoAroToBKa K
cobeceI0BaHUIo.

cobeceoosanue

Tema 4. Tpanszucropsbl

Buo  camocmosmenvnou  pabomwei:  W3yueHUE
JIEKITHOHHOTO Marepuana, MOJITOTOBKA K
co0ece1I0BaHUIO.

cobeceoosanue

Tema S. Tupucropsl

Buo  camocmosmenvnou  pabomwei:  W3yuEHUE
JICKIIMOHHOTO marepuana, MOJIrOTOBKA K
co0ece10BaHUIO. .

cobeceoosanue

Tema 6. OnTo3/1eKTPOHHBbIE NPUOOPHI
Buo camocmoamenvrou pabomoi: n3yueHue
JICKIIMOHHOTO MaTepuaa, MoJAroToBKa K
co0ece1I0BaHUIO.

cobeceoosanue

Tema 7 OcHOBBI MUKPO3JIEKTPOHUKH U
onepanuoOHHbIE YCHUIUTEIH.

Buo  camocmosmenvnoti  pabomuwi: H3y4deHue
JEKIUOHHOTO MaTepuala M CaMOCTOATENIbHOE
U3Y4YCHHUE JUTEpaTypbl JJIs HamucaHus pedepara Mo
TEMaMm:

1.OcHOBHBIE TEXHOJOTHUECKHE MPOIECCHI COOPKHU

pechepam




MHTETPAIbHBIX CXEM.

2 ITpuHuunsl K1accupUKAIMA HHTETPATbHBIX CXEM.
3.Kpurepun ci1oxHOCTH MUKPOCXEMBI.

4.1ludpoBbie U aHAIOTOBBIE MUKPOCXEMBI.
5.IIpenmymiecTBa 3J€KTPOHHOM ammaparypbl Ha
HWHTETPATBHBIX MUKPOCXEMaX.

6.0c00eHHOCTH MMOTYIPOBOAHUKOBBIX HHTEIPATbHBIX
MHUKPOCXEM.

7. KOHCTPYKTUBHO-TEXHOJIOTUYECKUE TUIIBI
WHTETPATBHBIX MUKPOCXEM: TIOTYIIPOBOTHUKOBBIC,
COBMEILIEHHBIE U THOPHUIHBIE MUKPOCXEMBI.
8.TeXHOIOT s H3TOTOBIICHHUS TTOTYITPOBOTHUKOBBIX
MHUKpPOCXeM: dIUTaKcHs, updy3us npumeceid, HOHHOE
JIETUPOBAHKE, TEPMHUECKOE OKUCIICHHE, TPABJICHUE,
HaHECEHHE TOHKUX IJICHOK.

9.IIpoBOHUKY COCTUHEHUH U KOHTAKTHI B
MOJIYIPOBOIHUKOBBIX MUKpocxeMax. Jlurorpadus
10C60pKa moTyrmpoBOTHUKOBEIX MUKPOCXEM.
11.TexHOoMOTHS U3TOTOBICHUS THOPUTHBIX
MHUKPOCXEM.

Pa3znes 2. AHaJIOTOBBIC JIEKTPOHHBIE YCTPOICTBA
Tema 8. BropuuHbie HCTOYHUKH MUTAHUS

Buo  camocmosmenvnot  pabomei:  U3yueHUE
JICKIIMOHHOTO marepuaia, HOJIrOTOBKA K
cobeceI0BaHUIo.

cobeceoosanue

Tema 9. YcuaureabHble yeTpoiicTBa

Buo  camocmosmenvnou  pabomwi:  U3yueHUE
JIEKITHOHHOTO Marepuana, MOJITOTOBKA K
co0ece1I0BaHUIO.

cobeceoosanue

10.

Tema 10 AkTuBHBbIE QUIBTPBI.

Buo  camocmosmenvnou  pabomwi:  W3yueHUE
JIEKITHOHHOTO Marepuana, MOJITOTOBKA K
co0ece1I0BaHUIO.

cobeceoosanue

11]

Tema 11.'eHepaTopbl rApMOHUYECKHX KOJIEOAHUIA.
Buo camocmoamenvrou pabomvi: n3yueHue
JIEKIIMOHHOT'0 MaTepuaa, HoJAroToBKa K
cobeceI0BaHuIo.

cobeceoosanue

12,

Pa3nen 3. DiieMeHTHI HU(PPOBOIT TEXHHMKH
Tema 12. TpaH3uCTOPHBII KJII0Y U €10
HHBEPTHUPYIOLIME CBOMCTBA.

Buo camocmoamenvrou pabomoi: n3yueHue
JICKIIMOHHOTO MaTepuaa, MoJAroToBKa K
cobeceI0BaHuIo.

cobeceoosanue

13,

Tema 13. Tpurrepsl.

Buo camocmoamenvrou pabomoi: n3yueHue
JICKIIMOHHOTO MaTepuaa, MoJAroToBKa K
co0ece1I0BaHUIO.

cobeceoosanue

14,

Tema 14.I'enepaTopbl KoJe0aHUIl cCHeNUATBLHON
(¢popmbl.

Buo  camocmosmenvnoti  pabomuwi: H3y4deHue
JEKIUOHHOTO MaTepuana, MOJTOTOBKA K
co0eceI0BaHMUIO.

cobeceoosanue




15] Tema 15. IneMeHTHI HHPPOBBHIX ITEKTPOHHBIX cobecedosanue 2
nenei.
Buo  camocmosmenvroii  pabomui: H3y4eHue
JIEKIITOHHOTO MaTepuana, MOJITOTOBKA K
co0eceI0BaHHUIO.
Hroro 3a 3 cemectp 30
Hroro 30

2. Meroanyeckue yKa3aHus 10 BbINOJHEHUIO pedepaToB:

1.Tema pedepara BBIOMpaeTCs W3 MPEIJIOKEHHOTO TEPEYHs] TeM pedeparoB, MPEITOKEHHBIX
IpenojaBaTesieM, B COOTBETCTBUU C TEMATUYECKUM IUIAHOM K U3y4aeMOU TMCIUILINHE.
2. O0BéM pedepara TOIDKEH COCTaBISATh 6-8 JUCTOB, IMEYATHOTO, PYKOIHUCHOTO WIIH
KOMITBIOTEPHOI0 TEKCTa, Ha Oenoit Oymare popmarta A4(297x210mm)
Tekcr momemnaeTcss Ha OJHOW CTOPOHE JIMCTA, MEYATAETCS Yepe3 MOJITOpa KOMIBIOTEPHOTO
uHTEepBana ¢ npumeHeHueMm l4-ro pazmepa mpudra Times New Roman. TekcT monmxeH ObITh
otdopMaTHPOBaH IO JICBOMY H IIPABOMY ITOJISIM CTPAaHHIEI (10 mmpuHe). [lapaMeTpsl cTpaHu:
BEpXHee MoJje - 2CM, HUXKHEe 2 CM., JIeBoe — 3 cM., mpaBoe -1,5 cM. AG3aIHblil OTCTYM AOKEH
OBITH OMHAKOBBHIM U paBeH 5 3Hakam (1,25). Hywmepauus crpanuil HAYUHACTCS C TUTYIBHOTO
JucTa, Ha KoTopoM Imdpa «1» He mpoctaBisercs. HoMmep cTpaHMIIbl yKa3bIBaeTCsl B BEpXHEH
YaCTH JIUCTA, 10 IICHTPY.
3. Ha tutynepHOM nucTe pedepaTa ykaspiBaeTcs BUA paboOThl, HauMeHoBaHue Tembl, ©.N.O.
oOyyaromerocs, crienuanbHOCTh U rpynna, ®©.1.0. nposepstoiero npemnoaaBaTeis.
4. Tema pedepara n0oKHA OBITH U3JI0KEHA TEXHUYECKH TPAMOTHO, B TIOJTHOM 00BEME, UMETh
JIOTHYECKYIO TIOCJIECIOBATEIIBHOCTE. B pedepare HE MODKHO OBITh IPaMMAaTHYECKHX OIIHOOK.
Jluctel pepepaTa 1OMKHBI OBITH CKPETIIEHBI U BJIOKEHBI B TPO3PAUYHYIO MATIKY-CKOPOCIINBATENb.

®dopma KoHTpoJIsg pedepaTa - YCTHOE coOeceJOBaHUE IO TEME.

3. MeToanyeckne peKOMeH/1allMH 110 IPOBeIeHUI0 codece10BaAHUS.

CobecenoBanne - HauOoJiee pPacHpPOCTPAHEHHBIH METOJ| KOHTPOJS 3HAHMM Yydaliuxcs,
BApMAHT TEKYyIIEH IPOBEPKH,  MPOLECCE KOTOPOTO IPENOAaBaTelb IIONYy4aeT IIHPOKHE
BO3MOXHOCTH JIJIS1 U3yYEHHsI MHIUBUAYAJIbHBIX BO3MOKHOCTEH YCBOEHHSI YUalIUMHCA Y4€OHOTrO
MaTepuana.

[Tpu moAroTOBKE K COOECEIOBAHUIO CTYIEHT JOJDKEH:
1. IlpenBapuTenbHO TMOBTOPUTH TEOPETHUUECKUM MaTepuan TeMmbl (TeM) IO KOTOpOi
IPOBOAUTCST cOOEceI0BaHUE.
2. O3HaKOMHUTBCA C 33JaHUEM, YACHUTH ero ¢adyiy U MOCTaBICHHbIE BOIIPOCHI.
3. IIpogyMarts JIOTHKY M OCIEA0BATENBHOCTD U3I0KEHU MaTepuana. OTBETsI Ha

IMMOCTaBJICHHBIC BOIIPOCHI JOJIXKHBI OLITH APTYMCHTUPOBAHHBIMHU.




PexoMenayemas iureparypa

OcHoBHasl JuTepaTypa:

1. ®enopos, C. B. Dnekrponuka : yuednuk aus CIIO / C. B. ®enopos, A. B. bongapeB. —
Caparos : I[Ipodobpazoanue, 2020. — 217 c. — ISBN 978-5-4488-0717-6. — Tekcr :
ANIEKTPOHHBINA // DnekrpoHHO-OuOMHMoTeunas cucrtema IPR BOOKS : [caiitr]. — URL:
http://www.iprbookshop.ru/92209.html.

2. DIEeKTpOHHMKA M CXeMOTexHHKa : yuebnoe mocodbue mist CIIO / B. WU. Hukynun, . B.
I'opaenko, C. B. Canponos, JI. H. PezenpkoB. — Caparos, Mocksa : [IpodobpazoBanue, A
ITu Ap Menma, 2020. — 159 ¢. — ISBN 978-5-4488-0835-7, 978-5-4497-0522-8. — Texkcr :
AJICKTPOHHBIA // DiekTpoHHO-OnbOmmoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/94215.html.

3. IHommwmH, E. JI. Dnekrponuka u cxemorexHuka : yaeonoe nmocoowue ais CI1O / E. JI. Illommun.
— CaparoB, Mockaa : IIpodoOpazoBanue, Aii [Tu Ap Menua, 2020. — 125 ¢. — ISBN 978-
5-4488-0840-1, 978-5-4497-0538-9. — TekcT : 251eKTpOHHBIH // DIEKTPOHHO-OMOINOTEUHAS
cucrema [IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/94932.html.

JloToJTHUTEeIbHAS JIUTEPaTypa:

1. UrnaroBuu, B. M. DieKTpoTeXHUKa U SJIEKTPOHMKA: DJIEKTPUUYECKHE MAIUUHBI U
Tpancopmatopsl [DneKTpoHHbI pecypc] : yduebHoe mocobue ans CIIO / B. M.
Urnarosuy, 1. C. Poii3. — DieKkTpoH. TeKcToBble AaHHble. — (CaparoB
[TpodobpazoBanue, 2019. — 124 c. — 978-5-4488-0037-5. — Pexxum poctyma:
http://www.iprbookshop.ru/83122.html.

2. JlementheB FO.H. DnekTpoTexHMKa U DIEKTPOHUKA. DJIEKTPUYECKHA MPUBOJ]
[DnexTpoHHBI pecypc]: yuebnoe mocobme misi CIIO / HO.H. Hdementben, A.IO.
Yepubimes, WM.A. UYepHbilieB. — DIEKTPOH. TEKCTOBbIC JaHHbIe. — CapaToB:
[TpodobpazoBanue, 2017. — 223 ¢. — 978-5-4488-0144-0. — Pexum poctyma:
http://www.iprbookshop.ru/66403.html.
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