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AHHOTALUA
HucuunnuHa «Pu3nyeckue OCHOBBI MUKPO- U HAHORJIEKTPOHUKI JAeT 3HAHUS
O palMOHAJIFHOM BBIOOpE 3JIEKTPOHHBIX MPUOOPOB, UX PEKUMOB PAOOTHI U CXEM
BKJIIOUEHUSI B Pa3jMYHBIX YCTPOMCTBaX W HamNpaBlieHa Ha MPUMEHEHHUE ITHUX
3HaHUW i1 pelIeHUS pa3IuyHbIX 3a/4ad, B TOM YHCJIE CBS3aHHBIX C
npodeCCUOHATBHON 1EATENbHOCTHIO.

1. 1IEJIM OCBOEHMS YUYEBHOU JUCIUTUIMHBI

L[GJIHMI/I OCBOCHMUA y‘-I@6HOI>i JUCIIUITIINHBI «Dusnyeckre OCHOBBI MUKPO- U
HAaHOJJICKTPOHUKHW»  ABJIAACTCA IIOATOTOBKA CTYACHTOB K PCIICHUIO 3444,
CBA3aHHBIX C palMOHAJIbHBIM BI)I60pOM QJICKTPOHHBIX HpI/I60pOB, HX PCKHUMOB
pa6OTI>I N CXCM BKIIIOUCHUS B PA3JIMYHBIX YCTpOﬁCTBaX.

3agauu AMCIUILINHDBI:
® U3Y4YCHHE OCHOBHBIX MOHATUN U ONPENCICHUN TUCIUIIINHBI,

® H3Yy4YCHHUC OCHOBHBIX (1)I/I3I/I‘I€CKI/IX HBHGHHﬁ, IMPOUCXOAAIINX B
IMOJYIIPOBOJAHUKAX: TCHCPALINU U peKOM6I/IHaHI/II/I HOCHTCJ’ICﬁ;

¢ OCBOCHHUC CTAaHAAPTHBIX MCTOAWK OIPCACIICHUA TIapaMCTPOB JIBHUKCHHA
HOCHUTEJICH 3apAaaa B IIOJYIIPOBOJHHUKAX

e (GopMUPOBAHHUE CIIOCOOHOCTH y CTYJIEHTA MPUMEHATh 3HAHUSI, U3y4aeMbl€ B
KypcCe, K pELICHUIO MPAKTUYECKUX 3a/1a4.

2. MECTO YYEBHOM JUCHUILIMHBI B CTPYKTYPE OOII BO

JlanHast yaeOHas TUCHIUIIIMHA BXOJUT B 4acTh, (POPMUPYEMOM YIaCTHUKAMHU
oOpa3oBaTeIbHBIX OTHOIIEHUWNA  oOpaszoBaTeabHOM TporpaMMmbl «TexHoJIOTHS
AJIEKTPOHHBIX CPEACTB» MO HaIpaBlIeHUI0 TOATOTOBKH «KoHCTpyupoBanue u
TEXHOJIOTHS DJIEKTPOHHBIX CPEJICTBY.

JUist  W3ydeHWs ~ TUCHUIUIMHBI  HEOOXOAWMBI 3HAHMS W YMEHUS,
chopMUpOBaHHbBIE Y 00YYaAIOIINXCS B PE3yJbTaTe OCBOCHUS TUCIMIUIMH (PU3UKA,
MaTeMaTHKa, JIEKTPOTEXHUKA.

JlaHHast AUCIUTUIMHA SBIIETCS 0a30i JIsl M3y4eHHs Kypca "DJIeKTpoHHKa'.
3HaHMEe ee MarepuajioB HEOOXOJUMO TPHU BBIMOTHEHUH KBATHU(PUKAIIMOHHOM
paboThI, a TAKXKE MPU MPAKTUIECKON pabOTe BHIMTYCKHUKOB TI0 CIIEIIMATIEHOCTH.

Bxomubie KoMITeTeHITMN y9eOHON T CIIUTUTHHBI:

Kon
KOMIIETEH Kommerenmus
AU
VK1 Cnioco0eH oCyIecTBIATh MOUCK, KpUTHUECKUI aHAIU3 U CUHTE3 HHPOpMAITUH,
MIPUMEHATHh CUCTEMHBIN MTOAXO/ JJISl PELIEHUS IOCTABIEHHBIX 3a/1a4
OIIK1 Crioco0eH UCTOIh30BaTh MOJTOKEHHS, 3aKOHBI IMETO/bl €CTECTBEHHBIX HAYK U
MaTeMaTUKH ISl peIIeHUs 3a7a4 HHKEHEPHON JeATeTbHOCTH




CriocobeH IpuHUMATh Y4acTHE B TPOEKTUPOBAHUN 0OBEKTOB MPO(ECCHOHATBHOM
TIK5 JIEATEIIbHOCTH B COOTBETCTBUHU C TEXHHUYECKUM 33JJaHHEM U HOPMATHUBHOMN
JOKyMEHTaIuel, codio1ast TpedoBaHus 0€30IaCHOCTH M SKOJIOTHYHOCTH

VKazaHHBIE CBS3M W COJEpXKaHME JUCLUIUIMHBI JAIOT OO0ydYaroleMycs
CHUCTEMHOE MPEACTABICHUE O KOMIUIEKCE M3Y4aeMbIX TUCIUIUIMH B COOTBETCTBUH
OC BO HUAY MUOU, uyto oOecnieunBaeT COOTBETCTBEHHBIH TEOPETHUECKHI
YPOBEHb U NPAKTUYECKYIO HANpaBICHHOCTb B CHCTeMe OOy4deHHs Oymymiei
NesITEeTbHOCTH OaKanaBpa.

3. OXKHUIAEMBIE PE3YJIBTATBI OBPA30BAHUA n
KOMIETEHIMA CTYIEHTA IIO 3ABEPHIEHUH OCBOEHM
MMPOT'PAMMBI YYEBHOU JUCIUATIIJINHBI

[Iponecc w3ydyeHus aucHUIUIMHBI «DHU3UYECKUE OCHOBBI MHUKpPO- U
HAHOXJIEKTPOHUKW) HaIpaBjeH Ha (POPMUPOBAHUE CIETYIOUIUX KOMIETEHIIUH:

Koxn Kommerenims
KOMIIETEHIIUH

CrocoGeH  OCyHIeCTBJIATh IOMUCK, KPUTHUECKUH aHau3 U  CHUHTE3

YK-1 uHboOpMalUY, MPUMEHATh CUCTEMHBIM NMOJAXOA AJIS pEIleHHs MTOCTABICHHBIX
3amaq

K-1 CriocobeH OCyIIeCTBNIATh IIOCTAHOBKY M BBIIOJHATH 3KCIIEPUMEHTHI 110
MIPOBEPKE KOPPEKTHOCTH U 2PPEKTUBHOCTH PAOOTHI AIEKTPOHHBIX CPEJICTB
CnocobeH  mpuHUMaTh  ydyacTM€ B INPOEKTUPOBAHHMM  OOBEKTOB

K5 poeCCHOHATLHON EATETLHOCTH B COOTBETCTBHU C TEXHHUECKUM 33JJaHHEM
U HOPMAaTMBHOHN JOKyMeHTaluel, coOironas TpeOoBaHMs 0€30MaCHOCTU U
9KOJIOTUIHOCTH

TK-4.1 CriocobeH KOppeKTUPOBaTh CXEMOTEXHMUYECKHE ONMCAaHUS  OTJENbHBIX
OJIOKOB 3JIEKTPOHHBIX YCTPONCTB

I/IHI[I/IKaTopaMI/I JOCTHIKCHUA KOMHCTCHHI/Iﬁ SABJIAIOTCA:

Kon Kon

HNuaukarop
KOMIIETEHIIMH | HWHAMKATopa

3HaTh: METOJIUKU cOopa M 00paboTKH MH(OpMaLNH;
aKTyaJbHblE POCCUHCKHE U 3apyOEKHbIE HCTOYHHKH
uHpopmainuu B chepe npodecCuoHaTEHON NESITeTbHOCTH;
METO] CUCTEMHOT'O aHaJIn3a

3-VK-1 YMeTh: NpUMEHSATh METOAMKHU IOMCKa, cOopa U 00paboTKH
YK-1 V-VK-1 uHpOpPMAIIUY; OCYIIECTBIATh KpUTUUECKU aHalM3 U CHHTE3
B-VK-1 nH(pOpMaLnH, MOJYYECHHON U3 Pa3HbIX HCTOYHHUKOB

Brnaners: MeTomamu moucka, cOopa u 00pabOTKH,
KPUTHYECKOTO aHalli3a W CHHTE3a

uH(MOpPMAIIUK; METOJUKOM CHUCTEMHOTO TOIXOJa IS
pEIICHNUs TTOCTABIICHHBIX 337144

3-1IK-1 3HaTh: MCTOYHUKU MHGOpMAIUHU 1O GYHKIIMOHUPOBAHUIO U

[K-1
V-TIK-1 ITpoexkTrpoBaHMIO 3JIEKTPOHHBIX CPEACTB, METOIBI UX
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B-IIK-1

WCCIIEIOBAHMUSI
YMeTh: cucTeMaTu3npoBaTh NOJyYCHHbIE JAHHBIE,
COCTaBJISITh ONHMCAHHUE MPOBOAUMBIX UCCIIEAOBaHUMH,
MOJArOTaBIUBATh JIaHHBIE U1 COCTaBJIEHHUS 0030pOB

U OTYETOB, OOOCHOBBIBATH IPUHUMAEMbIE MPOECKTHBIE
pELIeHUs], BBINOJIHATH SKCIIEPUMEHTHI 1O MPOBEPKE
KOPPEKTHOCTH PEIICHUI

Brnazners: HaBbIKaMU TMOCTPOEHUS MoJieneil 00BEKTOB
[TpodeccnoHanbHOM NEATEIHHOCTH C UCTIOIB30BAHUEM
HNHCcTpyMEeHTaIBHBIX CPEJICTB, HABBIKAMH TECTUPOBAHUS,
OTJAaJIKU ¥ BepH]UKauu

3HaTh: OTpacCJICBLIE HOPMATUBHBIC

3-T1IK-5 TpeOOBaHUSI K pa3pabOTKe TEXHUUYECKUX 3aaHUN
K-5 V-IIK-5 YMeTh: 0hopMIISITE TEXHUYECKHE 3aIaHUS HA JICTaH,
B-IIK-5 cOOpOYHBIE €IMHULIBI U CUCTEMY B LIEJIOM
BnangeTs: HaBpIkaMH pa3pabOTKU TEXHUYECKUX 3aJaHUN Ha
OT/ICJIbHBIE OJIOKU U CHUCTEMY B IIEJIOM
3HaTh: CTaHAAPTHl, TEXHUYECKUE YCIOBUSI U HOPMAaTHUBHBIE
JOKYMEHTHI 110 pa3padoTKe MPOEKTHON U TEXHHYECKON
JIOKYMEHTaluu
3-IK-4.1 VYMerTh: co0m0aaTh U 00eCIIeUnBaTh OCOOBIM .
IK-4.1 V-IIK-4.1 PEXKUM U peFJ'IflMeHTBI paboThl C KOHCTPYKTOPCKOMA
B-ITK-4.1 JokymeHTanuend Ha npennpusatusax JOK

BrnaneTs: crmocoOHOCTBIO HHTETPUPOBATH OT/AEIbHbIE
CXeMOTEXHUYECKHE PEIIEHUsI C YYE€TOM OCHOBHBIX
HOPUHIUIIOB U METOJIOB O0ecleyeHus HaJIe)KHOCTH OJI0KOB
ANIEKTPOHHBIX YCTPOWCTB

4. BOCIIMTATEJIBHASA PABOTA

Kon | Hampasnenue/uenu Coznanue ycnosui, Hcnone3oBanne
o0ecrneynBaroIuX: BOCIIUTATEIBHOTO MMOTEHIIMATIA
Y4€OHBIX AUCLHUILUINH
B18 | IlpodeccuonanbHoe | - popMupoBaHUe Hcnons3zoBanue
BOCITUTaHHE OTBETCTBEHHOCTH 3a BOCIUTATEIBLHOIO MOTEHIIN AN
npodeccroHalbHbII JTUCIUIUINH IPOo(heCCUOHATBLHOTO
BBIOOD, MOIyJIst Ui (GOPMUPOBAHUS Y
npo¢eCCHOHATIBHOE CTYJEHTOB OTBETCTBEHHOCTH 32
pa3BUTHE U cBO€ NPOECCUOHAIBHOE
npodeccuoHanbHbIe pa3BUTHE TIOCPEICTBOM BbIOOpA
peleHus CTYJAEHTaMH MHIUBUYaJIbHBIX
o0pa30BaTeNbHbIX TPAEKTOPUIA,
OpraHu3alMK CUCTEMBI OOLIICHUS
MEX/1y BCEMH Y4aCTHUKaMHU
o0pa3oBaTeNpHOrO MpoIiecca, B
TOM YHCIIE C UCTIOIb30BAaHUEM
HOBBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHI.
Opranuzanus MHTEPAKTUBHBIX MEPONPHUITUIA u peann3anus

CIICHIUAJIM3NPOBAHHBIX BaI[aHI/Iﬁ C BOCIIMTATCIIbHBIM B COLHMAJIbHBIM aKIICHTOM:




n1abopaTopHbIe pabOTHl — COBMECTHAS IEITEILHOCTh MaJIBIX TPYII CTYJCHTOB
(mo 3-x demoBeK), KOTopas MJaeT BceM OOyYaronuMmcs BO3MOKHOCTb
ydacTBOBaTh B  pa0OTe, TPAKTUKOBATH HABBIKK  COTPYIHUYECTBA,
MEXJIMIHOCTHOTO OOICHUS (B YAaCTHOCTH, YMCHHE aKTHUBHO CIIyIIaTh,
BBIpa0aTHIBATh 00IIIee MHEHHE, Pa3peIllaTh BOSHUKAOIINE PA3HOTIACHS).

[lepeuriciieHHbIE MEPOTIPUSTHS HAIIPABJICHBI HA:
dbopmupoBaHUe y CTyAeHTa (OpMUpOBaHME OTBETCTBEHHOCTU 3a

npodeccuoHaNbHbIN BHIOOP, MPO(PECCHOHAIBHOE PAa3BUTHE U MPOPECCHOHAIBHbBIE
pelieHus

BBIIBJICHUE IIyTEH DPEIICHUS ITOCTABJICHHBIX 3a/1a4, IMOMCK HECTAaHIAPTHBIX
pElIEeHN, OMNpENENICHUsT W PACCTABICHUS MPUOPUTETOB B  PEIICHHUH
KOHCTPYKTOPCKHX 3a/1a4;

pa3BUTHE HABBIKOB AHAIM3a PA3JIMYHBIX CTOPOH KOHCTPYKTOPCKOU
NEATEIIBHOCTH HANPABICHHON Ha MOJy4eHHE HKOHOMHUYECKH BBITOJIHBIX
pELIEHNN;

(opMUpOBaHKE y CTYI€HTAa OTBETCTBEHHOCTH 32 MIPUHSITHE PEILICHUM;
dopMupoBaHHE Yy CTYJEHTOB TpPYAOBOH MOTHBallUM M  aKTUBHOU
1po(hecCHOHATIBHOM MO3UILIUH, TIMYHOTO TPYA0II00US;

pa3BUTHE TBOPYECKUX YMEHHI M HAaBBIKOB, (OPMHUpPOBAHUE TBOPUECKOIO
1po(heCcCHOHATTBHO-OPUEHTUPOBAHHOTO  MBIIUIEHUS, HEOOXOJAUMOTO s
pELIEHNs HECTAaHAAPTHBIX 3a4ad4.



5. CTPYKTYPA Y COJIEP)KAHUE YYEFBHOM JUCIIUILIUHBI

OO6m1as Tpy10eMKOCTh JUCIUIUIMHBI COCTABIIACT 3 3aueTHbIC eauHulibl, 108yac.

Bunbl yue6HOM OO0s3ar.
JCATCIBHOCTH, BKIIKOYAs TeKyH_H/Iﬁ
< CaMOCTOATCJIbHYO KOHTpOJ’[L ATTeCTa
% paboTy CTYIEHTOB U Maxkcumain
Ne S TPYAOEMKOCTh (B 4acax) yCICBAeMO | LA BHBIHA 6amT
n/ | Pasgen yueOHOU AUCHMIUIAHBL | O = o s | CTH pasnena
g S = ) 3a pasaen
1 S |5 8z |8z |8 S (popma, | (dpopma,
o g E & |58 | 8 5| Hemens) HeJIens)
2 |[ER (58| 2E
<% 12 o g
=R &
3 cemecTp
N JIP1 (6)
1 DJIEKTPOHHO-ABIPOYHBII 16 | 8 8 8 | 12 JI31 (5) KH11(8) 30
nepexos JP2 (8) Bce 10
du3nyecKkne OCHOBbI MUKPO- | /- JIp3 (10)
2 P 8 | 8| 8 |12 | m2(11) | KHU2(16) 40
1 HAHODJIEKTPOHUKHU 18 JP4 (12)
3 JK3aMeH 30
UTOI'O |16 | 16 [ 16 | 24 100

HammenoBaHnue TeM 1 COACPIKAaHNUEC JICKIIMOHHBIX 3aHSATHUM:

1. Brenenue. CBOWCTBA MOJYITPOBOIHUKOB.

Kpatkuil mcropuyeckuii ouyepk pa3BUTUS OTEUECTBEHHOM U 3apyOexHOM
AIIEKTPOHHON TEXHUKHU. POJIb 3NEKTPOHHBIX MNPUOOPOB B PAAMOIIEKTPOHHKE,
TEJIEKOMMYHUKAIITUOHHBIX CUCTEMAX, BBIYHMCIHUTEIBHBIX KOMIUIEKCAX W JPYTHX
o0nacTax HayKd U TEXHMKH. 3HAUE€HHE Kypca KaK OJHOW M3 0a30BBIX AMCLMILIMH
10 CIICLIUAJIBHOCTH.

Onpenenenne TEPMHUHA «Pusznueckue OCHOBBI MHUKPO- 151
HAHORJIEKTPOHUKWY». Kiaccudukanus 31eKTpOHHBIX NPHOOPOB IO XapakTepy
paboueit cpenbl (BakyyM, pa3peKEHHBIN Ta3, TBEpJIOE TeJO), MPUHIIUIY ACHUCTBUS
U [uana3oHy padouyunx yactor. OCHOBHbIE CBOMCTBA M OCOOEHHOCTH 3JIEKTPOHHBIX
npruOOpOB.

CoOCTBEHHbIE W TPUMECHBIE MNOJYNPOBOAHUKUA. OCHOBHBIE MaTepHUaibl
MOJIyIPOBOJHUKOBOM AJIEKTPOHUKH (KPEeMHHH, TrepMaHuM, apCeHH]l TaJlus,
HUTPUJI TaJUKsA), UX OCHOBHBIE 3JeKTpodu3nyeckue napameTpsl. KoHueHTpamms
CBOOOJHBIX HOCUTEJIEH B COOCTBEHHOM U IPUMECHOM IMOJYIPOBOJHUKAX, €€
3aBUCHUMOCTh OT TemnepaTrypbl. YpoBeHb Depmu, €ro 3aBUCHMOCTb OT
TEMIEPATYpbl W KOHUEHTpauuW npumecei. KuHeTHdueckne mpoleccel B
MOJIyIPOBOJHUKAX. TerioBoe IBMKEHHWE M €r0o CpeaHssi CKopocTh. Jlperidonoe
JIBW)KEHUE, ITOABUKHOCTh HOCUTENIEU 3apsia U €€ 3aBUCUMOCTb OT TEMIIEPATypPhI U
KOHIIeHTparuu npumeceit. [moTHOCTH mpeiidoBoro Toka, yaenbHas TPOBOJUMOCTD
IIOJIYIIPOBOJHUKOB M €€ 3aBUCHUMOCTb OT TeMIEepaTypbl W KOHILIEHTPALUU




npuMece. JIBUyKeHne HOCUTENEH B CUJIBHBIX JIEKTPUUYECKUX IMOJIAX, 3aBUCUMOCTD
TpeiioBO CKOPOCTH OT HAMIPSKEHHOCTH YJECKTPUIESCKOTO TIOJIA.

IIpontecc  renepanmu U pexkoMOuHanmu  Hocutened.  CKOpOCTh
PEKOMOMHAIIMU U BPEMs KU3HH HEPaBHOBECHBIX Hocutenei. Juddysmonnoe
JIBUKEHHE HocuTened, kodpduuueHT AuPQy3uH, MIOTHOCTh AUPHY3UOHHOTO
toka. CoorHomenue OiWHIuTelWHa. [logBieHHe dJIEKTpUYECKOro TOJsl B
MOJIYIIPOBOJIHUKE MPU HEPABHOMEPHOM paCTpeIeieHUH npuMeceid. BpeMs xu3Hu
u auddysuonHas jumMHa ~ HocutTeneil.  [loaynmpoBOAHMK BO  BHEIIHEM
ANEKTPUUECKOM TI0JIe, JUIMHa B3KpaHupoBaHud. OOeqHEHHBIN, 0OOTallleHHBIA U
WHBEPCUOHHBIN CIIOM.

2. DJIEKTPOHHO - ABIPOYHBIN NEPEXONT

duzuyeckre MpoLecchl B 3JEKTPOHHO-IBIPOUYHOM Mepexoae. OOpa3zoBaHue
OOCHEHHOTO CJIOS, YCJIOBHE pABHOBECHS. OHEpreTHUecKas JuarpaMmma,
pacnpeneneHue MoTeHraNa, Hanps>KEHHOCTH AEKTPUYECKOro MoJist 1 00 bEMHOTO
3apsga B mepexonae. BpicoTa moTeHuuanbHOro Oaphepa W IIMPHUHA IEpPEXojia.
TemnepaTypHass 3aBUCUMOCTh KOHTAaKTHOM PAa3HOCTHM MMOTEHUUAIOB. BoOJbT-
amnepHas xapakrtepuctuka (BAX) maeannsmpoBaHHOTO 3JIEKTPOHHO-ABIPOYHOTO
repexo/a.

DNEeKTPOHHO-ABIPOYHBIN IE€PEX0] IPU I0JayYe BHEIIHErO HAIPSIKEHUS.
WNuxeknuss ¥ 3KCcTpakuus Hocurteneil 3apsna. OcoOeHHOCTH HECUMMETPUYHOIO
nepexona. Bonbr-amnepnas xapaktepuctuka (BAX) umaeanuznpoBaHHOTO
JIEKTPOHHO-IBIPOYHOrO Iepexona. PacrpeneneHne HEPaBHOBECHBIX HOCHUTEIIEH.
TennoBoi TOK, €ro 3aBUCUMOCTb OT IIMPHHBI 3aIIPEIICHHONW 30HbI, KOHLEHTPAau1
npumeced M TeMieparypbl. Maremarnueckas ~ MOJeab M [apaMeTpsl
UJCAIM3UPOBAHHOTO  p-N-TiepexoAa:  cTaTudyeckoe U JIuddepeHnuraibHoe
CONpPOTUBJICHUE, OapbepHas u AudPy3noHHAsE EMKOCTHU Mepexoaa, X 3aBUCUMOCTh
OT MPHUJIOKEHHOTO HAPSIKEHHUS.

KoHTakT MeTami-nmoaynpOBOJHHUK. BEIIPAMISIOMMN W HEBBITPAMIIIOLIUN
(omuueckuif) koHTakThl. bapeep IlorTku. I'eTeponepexoanl. DHepreTUYECKUe
nuarpamMmbl. OcobennocTu usndeckux npoieccoB. Ocodennoctu BAX.

3. BAX peanbHbIX IMOJOB.

Brnusuaue pekomOunanmuu HepaBHOBEeCHBIX Hocutened B OII3 p-n-nepexona
Ha TMPSMON TOK nuoda. BnusiHue 0OBEMHOTO CONMPOTHBIIEHUS Oa3bl nuUOAa Ha
NpsIMbIE XapaKTepUCTUKU. BiusiHue renepannn HepaBHOBECHBIX HocuTenel B OI13
p-n-mepexonia Ha oOpaTHBIM TOK nuoma. [IpoOoit p-n-mepexona. Buasl mpobos:
JIABUHHBIW, TYHHEJIbHBIN U TEIUIOBOM. BilMsiHUE TeMnepaTypbl HA XapaKTEPUCTUKH
JTAOJIOB.

Knaccudukanuss  moaynpoBOJHUKOBBIX  JTUOJAOB MO  TEXHOJIOTHUU
WU3TOTOBJICHUS, MOIIHOCTH, YacToTeé W (YHKIMOHATIHLHOMY TMPUMEHEHUIO:
BBITIPSIMUTENIbHBIC, CTAOWJIUTPOHBI, BapHUKalbl, WMITYJIbCHbIE JIUOMBI, JHOJIbI
[IloTTKM, TyHHENIBHBIE W oOpamieHnple  auoibl. [lpuHIunm  paboThI,
XapaKTEPUCTUKH, APaMETPbl, CXEMbI BKIIOUCHMUSI.




4, [MpuHIMT AEUCTBUS OUTOJISIPHOTO TPAH3UCTOPA.

YerpotictBo ounomnsipaoro tpansuctopa (bT). 3onnas aumarpamma. Cxembr
BKUTIOUeHMS. OCHOBHBIE PEKUMBI: aKTUBHBIN, OTCEYKH, HACHIIICHUS, HHBEPCHBIN.
[IpuHIMTT  MEWCTBHUS TpaH3WCTOpa: (PU3WYECKHE TMPOIECCHl B OMHTTEPHOM
nepexonie, 0a3e H KOJUIGKTOPHOM TMEPEeXO0/e; pacrlpeiesieHne HEOCHOBHBIX
HOcHUTeNel B 0a3e Mpu pa3InyHbIX pexkuMax. DPGeKT MOAYISAIUN UPUHBI Oa3bl.
Toku B TpaHzuctope; KorhdUIMEHTHl Mepeladyl ToKa B cxeMax ¢ oOiel 6a3oif
(Ob) u oOumum smurrepom (03). 3aBuUcUMOCTh KOIDPUIIMEHTOB MPSAMOM
nepeadyu ot Toka amutTTepa (3¢gdext Kupka).

S. Cratnyeckne XapakTepUCTUKU TPAH3UCTOPA.

Mognens UA€anM3UpPOBAHHOTO TpaH3ucTOpa (Monens Jbepca-Moinia).
dusznueckre mapaMeTpsl  TpaH3uUcCTOopa:  Kod(D(UIMEHT Tmepemayd  TOKa,
mudepeHManbHble  COMPOTUBICHUS M €MKOCTH  TIepexoJoB, OOBEMHBIC
conpoTuBJIeHUs obsacTeld. CTaTUUYECKUE XapaKTEPUCTHKU TPAH3UCTOpa B CXeMax
cOb m O3: cemelcTBa BXOOHBIX M BBIXOAHBIX XapPAaKTEPUCTUK. BiusHue
TEMIIepaTypbl Ha XapaKTEPUCTUKH TPAH3UCTOPA. 3aBHUCUMOCTb KO3(Q(PUUIMEHTOB
npsSIMOM Tepefladyu TOKa OT AJIEKTpUueckoro pexuma padotsl. Dddext Kupka.
HpetidoBbie TpaH3ucTOphl. MaioCUTHANIBHBIE TAPAMETPBI U SKBUBAJICHTHBIE CXEMBbI
bT.

6. YactoTHble CBOMCTBA OUOOASPHOrO TpaH3ucropa. llepexonHbie
IIPOLIECCHI

OcoOenHocTu pabOThl TPAaH3UCTOpPAa HA BBICOKMX uacToTax. dusmueckue
IIPOLIECCHI, ONPEIEIIAIONINE YaCTOTHBIE MapaMeTphbl TpaH3ucropa. IIpenenbHas u
rpaHUYHasl 4acTOThI, SKBUBAJIECHTHAS CX€Ma TPAH3UCTOPA HA BBICOKMX YACTOTAX.
CnocoObl  moBblieHUst paboueir vactotel bBT. Ilepexomnesie mpoieccsl B
ounonsipHoM TpaH3uctope Ctatuueckuil pexuM kiatoueBoi cxembl Ha BT. Pabora
TPAH3UCTOPA B HMIIYJbCHOM pexuMe. PU3NUECKHE INPOLECCHl HAKOIUIEHUS WU
paccacblBaHMsl HoOcuTened 3apsna. VMmoylbcHblE MmapameTpsl  TPaH3UCTOPA.
NmnynbcHbIA TpaH3ucTOp ¢ auogoM IoTTku. Pa3zHOBUAHOCTH M TNEPCIIEKTUBBI
passutus bT.

7. IToneBoit Tpansuctop IlosmeBorl TpaH3UCTOpP C YHPABISAKOIIUM p-N-
IIEPEXOJIOM.

YerpotictBo nonieBoro Tpansuctopa (I1T) ¢ ynpasnstonum p-N-nepexoiom.
[Tpuniun aeicTBust, GU3MUYECKUE MPOIIECCHI, BIUSHUE HAIPSHKEHUN 3JIEKTPOIOB
Ha IMpUHY p-N-iepexoga u (Gopmy kaHama. CraTuyeckue XapaKTEPUCTHKH.
Kpyrusna. IloneBoii TpaH3UCTOp C M30JIMPOBaHHBIM  3aTBOpoM. M/III-
TPAH3UCTOPBl CO BCTPOEHHBIM WM WHIYUUPOBAHHBIM KaHAJIAMHU. Y CTPOMCTBO,
CXEMbl BKJIIOYEHUs. Pexumbl oOemHeHus: M oOoramieHuss B TPAaH3UCTOPE CO
BCTPOCHHBIM KaHAJIOM H €ro CTaTHYECKHWE XapakTepuCcTUkH. Crarndeckue
xapakrepuctuku [IT ¢ ungynupoBanHbM KaHainoMm. Komruiemenrtapasie MJIII-
TpaH3ucTopbl. OcobenHoctr MouHbIX M/III-Tpan3ucropoB. ManocurHaiabHbIe




napametpsl [IT. O6nactu npumenenust [IT. CpaBHeHuUE MONEBBIX U OUIIOIAPHBIX
TpaH3ucTopos. [lepcniekTnBel pa3Butus u npumenenus 11T.

8. TUpHCTOPBL
VYerpoiictBo, mnpuHuun aedctBus, BAX, pa3HOBHJIHOCTH THUPHCTOPOB,

JTIMOJTHBIE TUPUCTOPHI, TPUOAHBIE TUPUCTOPHI, CAMUCTOPHI, 0O0JACTH MPUMEHEHUSI.
[TapameTpsl u cucTemMa 0003HaYEHUS MTEPEKITIOYAIOIIUX TPUOOPOB.

9. I10oJIynpOBOIHUKOBBIE U3JYyYaTeaU U IPUEMHUKN U3JTYYEHHUSI.

OmnpeneneHre ONTHYECKOTO JAMANa30Ha 3JIEKTPOMAarHUTHBIX KojeOaHuM.
Knaccudpukanus OINTOAJIEKTPOHHBIX IIOJIYIIPOBOJJHUKOBBIX npuOOpOB.
OnextposroMuHecueHus. OCHOBHBIE THUIIBI ITOJIYIIPOBOJHUKOBBIX H3JIy4aTelICH:
HEKOT'EPEHTHBIE U KOT€PEHTHBIE MOJYNPOBOAHUKOBBIE M3iTydarenu. CBETOINOMABI,
YCTPOMCTBO, NPHHLIMI JEUCTBUS, XAPAKTEPUCTHKH, HapaMmeTrpbl. OCHOBHBIE
MaTepuaibl, NPUMEHSIEMbIE IJisi W3rOTOBJIEHHSI CBETONMOAOB. JlocTkeHus B
pa3paboTKe CBETOAMOIOB M MOIYIPOBOAHUKOBBIX JIa3epoB. 1lomynpoBogHUKOBBIE
NPUEMHUKH U3IydeHHs:: (Porope3uctopbl, (HOTOAMOABI, (POTOTPAH3UCTOPHI,
¢doTtotupuctopsl. [IpuHuun padoThl, XapaKTEPUCTUKH, MapaMeTpbl. Y CTPOICTBO
ONITPOHOB, OCHOBHBIE THIIBI OIITPOHOB: PE3UCTOPHBIE, TUOIHBIE, TPAH3UCTOPHBIE U
tupuctopuble.  Knaccudukamuss w  mOpuHUMI — JedcTBUSA.  BakyymHble
(doTonpueMHUKH: (POTOIIEMEHTHI U POTOIEKTPOHHBIE YMHOKUTEIH.

6. OBPA3BOBATEJIBHBIE TEXHOJIOI'UA

Tpaduuuouuwe 3ansamus: JICKINA, IIPAKTHUYCCKUC 3aHATHUA.

AKmugeHble U UHMeEPAKMUBGHbBLE POPMbL RPOGEOEHUA 3AHAMUIL.

3aHsATUS B UHTEPAKTUBHOM (DOpME BKITIOUAIOT:

- MPaKTUYECKUE PabOTBl — COBMECTHAS JACATEIBHOCTh MAaJbIX TPYII
CTYIEHTOB (70 3-X 4YeJIOBEK), KOTopas JaeT BCeM OOyYarolmMMCsi BO3MOXKHOCTb
y4acTBOBaTh B pabOTe, MPAKTUKOBATh HABBIKUA COTPYIHUYECTBA, MEKITUIYHOCTHOTO
oO1meHus (B 4aCTHOCTH, yMEHHE aKTUBHO CITyIIaTh, BEIpaOaThIBaTh 00IIIee MHEHUE,
paspeniaTh BO3HUKAIOIINE pa3HOTIACHS);

Camocmosamenvnaa paboma cmyoeHmog TIOAPa3yMEeBAET MPOPadOTKY
JIEKIIMOHHOTO MaTepualia C HCIOJIb30BAHUEM PEKOMEHIyeMOU JUTEpaTypHl,
BEITIOJIHCHHUE JOMAIITHUX 3a7aHuil ¥ O0(OpMIICHHE OTYETOB TO JabOpaTOPHBIM
paboTtam.

IlepeyeHb npakTUYecKuX padboT

1. MccnenoBanue moinynpoBOJHUKOBBIX TUOJOB
2. UccnenoBanue OUMNOISPHOTO TPAH3UCTOpa

3. UccnenoBanue MojaeBOro TpaH3uCTOpa

4. UccrnenoBaHue TUPUCTOPA



7. OHEHOYHBIE CPEACTBA JJIsd TEKYHIEI'O KOHTPOJIA
YCHEBAEMOCTHU 1 YYEBHO-METOJUYECKOE
OBECIIEYEHUE CAMOCTOATEJBHOU PABOTHI CTYAEHTOB

B  kadyecTBE NIPOMEKYTOYHOM  OLEHKM  YCIIEBAEMOCTH  CTYACHTOB
UCTIONIB3YIOTCSI TECTHI U TAOOpaTopHbIe PadOTHI MO MpoiiieHHbIM TemaMm. CpencTBa
OLICHKH TIPEJCTAaBICHbI B COOTBETCTBYIOIIEM (DOHIE OIEHOYHBIX CPEICTB IIO
qucuuIuinHe «OU3ndecKkue OCHOBBI MUKPO- M HAHOBJIEKTPOHHUKMIY.

8. OHEHOYHBIE CPEACTBA J1JIsA ATTECTALMHA 11O UTOT'AM
OCBOEHUSA AINCLHUIIJIMHBI

B konne 3 cemectpa mnpoBoauTcs 3k3aMeH. Ha sk3ameHe CTyIeHTY
npejiaraeTcsi OTBETUTh B YCTHOHM (opMe Ha TeopeThuyeckue Bompochl. Kpurepuu
OLICHKM TMPUBEIECHBl B COOTBETCTBYIOLIEM (DOHAE OIEHOYHBIX CpPEICTB IO
qucuuIuinHe «PU3ndecKkue OCHOBBI MUKPO- U HAHO3JIEKTPOHHUKN.

9. YYEBHO-METOANYECKOE U UTH®OPMALIMOHHOE
OBECIHEYEHUE YYEBHOMU JUCHUILJIAHBI

Ochnosnas numepamypa

1. VYaepux Turue. IlonynpoBonHukoBascxemorexHuka. Tom [
[OnekTtponnbiii  pecypc] / Turune  VYaepux, Illenk  Kpucrod. —
OnexTpoH.TekcToBbIe NanHbie. — Capatos: [Ipodobpazosanue, 2017. — 826 ¢. —
978-5-4488-0052-8. — Pexxum moctyma: http://www.iprbookshop.ru/63579.html

2. OpmaorkoB, C. b. OnTHUKO-’JIEKTPOHHBIE MPUOOPHI  KOHTPOJIS
MOJIMHHOCTH 3alIUTHBIX rojiorpamm : yueoHnoe nocodue / C. b. Onunokos, /[I. C.
JlymaukoB, A. 1O. IlaBmoB. — MockBa : MOCKOBCKHN TOCYIapCTBEHHBIN
TeXHUYecknid yHuBepcuter mmenu H.D. baymana, 2009. — 48 c¢. — Tekcr :
ANEKTPOHHBIN // DnexkTpoHHO-OMOMMoTeuHas cucteMa IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/31129.html (mara obpamenus: 19.11.2021). —
PexxuMm noctyna: Juist aBTOpU3HP. MOJIb30BaTENEH

/Jlononnumenvhan numepamypa

1. JleroctaeB, H. C. MaTepuaiibl 2JI€KTPOHHON TEXHHKH : y4eOHOe mocobue /
H. C. JlerocraeB. — Tomck : ToMckuii rocyJ1apCTBEHHBIN YHUBEPCUTET CUCTEM
yrOpaBiieHus U paguodaekTponnku, 2014, — 239 ¢. — ISBN 978-5-86889-679-8.
— TekcT : anekTpoHHBIN // DnekTpoHHo-Onbmoreunas cuctema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/72057.html
2. Jleroctaee H.C. TBepmorenbHasi SJI€KTpOHUKA [DNEKTPOHHBIN pecypc:
yuebHoe mnocobue/ Jlerocraee H.C., YUerBeproB K.B.— D1eKTpOH.TEKCTOBBIC
nanueie.— Tomck: Onb KonreHt, ToMCKHN TOCyJapCTBEHHBIM YHUBEPCUTET
CUCTEM YIpaBJjeHUs U paauodiaekTponuku, 2011.— 244 c.— Pexum pocryna:
http://www.iprbookshop.ru/13981.— DBC «IPRbooksy, o napoto
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3. Jleroctaee H.C. TBepaoTenbHas »JeKTpOHUKA [DIEKTPOHHBIM pecypc:
METOIMYECKHE yKa3aHus 1mo n3ydenuro qucruiuinael/ Jleroctaes H.C., UerBepron
K.B.— OnekrpoH.tekcTtoBbie aaHHble.— Tomck: Onabp Kourtent, Tomckuit
rOCYJJapCTBEHHBIM YHUBEPCUTET CHUCTEM YNPABICHUS U PAAHOIIECKTPOHUKH,
2012.— 52 c.— Pexwum pnoctyma: http://www.iprbookshop.ru/13980.— 3BC
«IPRbooksy, mo maposto

4, Pomanosckuit M.H. MHTerpansubie yCTPOKWCTBA PAAUOIIEKTPOHUKHA. HacTh
1. OcHOBHbIE  CTPYKTYpbl  IOJYHOPOBOJHHKOBBIX  HHTETPAIBHBIX  CXEM
[OnexkTpoHHBI  pecypc]:  yueOHoe  mocoowe/  PomanoBckuit  M.H.—
DJIeKTPOH.TEKCTOBbIE  JaHHble.—  Tomck:  Tomckuii  rocyJaapCTBEHHBIN
YHUBEPCHUTET CUCTEM yIPaBICHUS U PaauodieKTpoHukH, 2012.— 123 ¢.— Pexum
noctymna: http://www.iprbookshop.ru/13933.— 5BC «IPRbooks», 1o maposto

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YUYEBHOM
JANCIHUIIJIMHBI

Aynutopus 11l TPOBEACHUSA 3aHITUN JICKIUOHHOTO TUIA, 3aHSATHAN
CEMHUHAPCKOTO THUIIA, TPYIIIOBBIX U NHINBUAYAIBHBIX KOHCYJIbTALUN, TEKYILIETO
KOHTPOJISL ¥ TPOMEKYTOUYHOM aTTeCTALUH, ISl CAMOCTOSTEIbHON pabOThI:

npoekTop Nec + 3kpaH (HACTECHHBIH)

Kommerotep: nponeccop IntelPentium 4; onepatusnas nmamsate 4GBDDR3;
moHutop KK Benq 19,5”, knaBuarypa, MbIllib

Kaxxplii CTYZJE€HT UMEET CBOM JIOTUH U MAapOJib I BXOJa B DIEKTPOHHYIO
uHdopmaImoHHo-obpaszosarenbuyto cpeny T HUAY MUDOU
(http://stud.mephi3.ru/)

Kaxx1p1il CTyZIeHT UMEET TOCTYM K DJIEKTPOHHO-OUOIMOTEUHOM crucTeMe
IPRbooks.

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC BO HUAY
MU®DHN 1o HampaBieHHIO MNOArOTOBKM «KOHCTpyMpOBaHHE U TEXHOJIOTHS
ANEKTPOHHBIX ~CPEACTB» Npoduis MOArOTOBKH OakaiaBpoB «TexHomorus
AIEKTPOHHBIX CPEICTBY.

ABTOpEI:M.®. Coxkonos, C.11. CUBKOB, K.T.H.
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