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OOBPEHA PACCMOTPEHA

MEearOrHYECKUM COBETOM TEXHHKYMa [IUKJIOBON METOIUYECKOH KOMUCCHEN

«ABTOMATH3AIMN U TEXHUYECKOTO
IIporokom Ne 00CITyKUBaHUS PATUOITIEKTPOHHOM
OT« » 2023 r. TEXHUKH»

IIpotokom Ne
oT« » 2023 .

[Ipeacenarens MK

C.A.T'anmunkuit

Pabouas nporpamma yueOHOM quctuILInHbl paspadorana Ha ocHoBe PI'OC CIIO no crenuaabHOCTH KO
11.02.17 Pa3paboTka 3JeKTPOHHBIX YCTPOHCTB U CUCTEM, yTBEpKIeHHOT0 [Ipnkazom MuHIPOCBEIICHHS
Poccun ot 02.06.2022 Ne 392. u 3apeructpupoBaHHOro npukazom Muntocra PO Ne69108 ot
01.06.2022r.,

- YyebHOoro 1iana 0CHOBHOM npodeccruoHanbHO 00pa30BaTeIbHON MPOrPaMMBbl CPEIHETO
npodeccrnoHanbHOro 00pa3oBanus (IPOrpaMMbl MOATOTOBKH CIIEUATHCTOB cpeaHero 38eHa) ['BIIOY

KK «AMT)» 1o faHHO# crienuaabHOCTH, YTBEPKICHHOTO MTPUKa30oM AupekTopa TexHukyma Ne 9-01-085
ot 16.02.2023r.

- mporpammbl yueOHoi auctuminabl OI1.04 «DnekTpoHHas TEXHUKa»», pa3paboTaHHOH (enepaibHbIM
y4eOHO-METOIMUECKUM 00bEJMHEHUEM B CUCTEME CPEAHEro MpoQPecCHOHaIBHOT0 00pa30BaHUs MO
YKpYIHEHHBIM Tpymmam npodeccuii, cnenuansaocteid 11.00.00 «DnexTpoHnka, paJioTeXHUKA U
CUCTEMBI CBsI3W» B cocTaBe [IpumepHoil 00pa3oBaTeNbHOM NPOTrpaMMBbl TOATOTOBKH CHEUAINCTOB
cpenHero 3BeHa 1o crenuanbHocTi 11.02.17 Pa3paboTka 371€KTpOHHBIX YCTPONUCTB M CUCTEM

Opranmsanus - pazpaboruuk: ['BIIOY KK «AMT»

PazpaboTuuk(u): Oununmnosa H.B., npenogasarens o0ieTeXHUYECKUX
JTUCITUTIINH ¥ TIPO(EeCCHOHATBHBIX MOYJIEH

PenienseHTHI: Caspiiko U.A., rnaBusiii unxkenep OO0 «BCB —
Kmmmar»

KBanuduxanus no JUmaoMy: WHXEHEp -3IEKTPUK

CemennoB /[.C., HauaTbHUK KOHCTPYKTOPCKOTO OFOPO
ocHactku OOO FOr3Queprollpom
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEMN MPOT'PAMMBI YYEFHOU JUCHUTLJIMHBI
«OI1.04 DyieKTpOHHASI TEXHUKA)

1.1. MecTo iucuMnJMHbI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbl:

VYuebnas nuctumianHa «OIL04 DnexkTpoHHas TEXHUKa» SBISIETCS 00s3aTeNbHOM YacTbhio
o01enpoecCHOHAIBHOIO LIMKJIa IPUMEPHON OCHOBHOM 00pa30BaTEIbHON IIPOrPaMMBbl B COOTBETCTBUU B
coorBercTBUM ¢ PI'OC CIIO mo cneumansHoctu 11.02.17 Pa3zpa®oTka 3/1€KTPOHHBIX YCTPOHCTB U
CHUCTEM.

Ocoboe 3HayeHne AUCLUUIUIMHA UMeeT MpU (GOPMHUPOBAHUU U PA3BUTUU 0OIIKX KomneTeHIud OK

01, OK 02, OK 03, OK 04, OK 05, OK 09,.

1.2. Heab 1 niIaHupyeMble pPe3yJbTaThl 0CBOCHUS TUCIHUILIMHBI:
B pamkax nmporpaMmMbl yueOHON TUCIMIUIMHBI O0YYAIOITMMUCS OCBAWBAIOTCSI YMEHUS U 3HAHUS

Kox' Ymenus 3Hanus

ITIK, OK
OK 01 - OIPENIeNSATh U AHAIU3UPOBATh OCHOBHBIE TAPAMETPBI | - CYLTHOCTh (PU3HUECKUX
OK 02 | 2J€KTpPOHHBIX CXEM; IIPOLIECCOB, NIPOTEKAIOIIUX B
OK 03 - OIPEACIISITh pa0OTOCIIOCOOHOCTh YCTPOUCTB AJIEKTPOHHBIX MPUOOpax U
OK 04 3JIEKTPOHHOU TEXHHKU; YCTPOMCTBAX: DJIEKTPOHHO-
OK 05 | - npou3BoaUTH MOAOOP JIEMEHTOB 3JIEKTPOHHOM JBIPOYHBIN P-TI1 IEPEXO/,
OK 09 | anmaparypsl 10 3aJaHHBIM IIapaMeTpaM KOHTAaKT MeTaJljl-

- paccuuThIBaTh 110 33JaHHBIM YCJIOBUSM TUIIOBBIE MOJIyIPOBOJIHUK, IEPEXO]T

JIP1- 3JIEKTPOHHBIE CXEMBI; [oTku, 3¢ dexr 'ana,
JIP27 - NPUMEHAMb NO3HABAMEIbHbLE HABLIKU 8 JUHATPOHHBIN 3P PEKT U 11p.;

coomeemcmeauu ¢ peuaemou 3a0avetl;
- YUMamo NPUHYUNUATIbHbIE, CIPYKMYPHbLE U
@YHKYUOHANbHYLE INEKMPUYECKUE CXEMb.

- YCTPOKCTBO, OCHOBHBIE
MapaMeTphl, CXeMbI BKITIOUCHHS
ANEKTPOHHBIX MPUOOPOB U
TIPUHIIHAITBI TTOCTPOCHUS
AJIEKTPOHHBIX CXEM;

- TUTIOBBIC y3JIBI M YCTPOUCTBA
AJIEKTPOHHON TEXHHUKH

-- eMeHmuyo 6a3y yugpposotl
MEeXHUKU,

- npUHYUN Oeticmaeus
ycunumeneu,

- npUHYUN Oeticmaeus
2eHepamopoa.

1 . .
Jluunocmmule pesyivmanivl onpedejmlomc;z npenodaeameﬂeM 6 coomsemcmeuu ¢ Paboueli npozcpammou 60CnumaHus.




2. CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIUITIIUHBI

2.1. O0beM yueOHOM AMCUMIIJIMHBI M BUABI Y4eOHOI padoThI

B T.4. B (popme

Buj yue6Hoii padoThl O0bem B yacax NPaKTHYECKOI
NMOJATOTOBKH
O0bem o0pa3oBaTe/IbHOI IPOrpaMMbl YueOHOI 140 46
AUCHUILIUHBI
BT. U..
TEOpEeTUIEeCKoe 00ydeHUE 82
MPAKTHYECKUE 3aHATHS 40
Camocmosmenvras paboma 6
Koncyabranuu 6
IIpoMe:kyTO4HAasi aTTECTALUSI B BU/Ie IK3aMeHa 6




2.2. TemaTn4yecKuil IJIaH U coJep:KaHUE Y4eOHOM TMCUMILIUHBI

Konapl
KOMIEeTeH il
HpaKTH‘leCKaﬂ u JIH‘[HOCTH])IZX
HaunmeHoBanue Coaepxxanue yueOHOro MaTepuasa M (OpMbl OPraHU3aLNHU AesATeTbHOCTH O0BeMm, akag. TOATOTOBKA PE3yIbTATOR
pa3aesioB M TeM odyuyaromuxcs q qmpx:g);l:‘;mm
CIOCOOCTBYET
3JIEMEHT
NporpaMmbl
1 2 3 4 )
Pa3nen 1. ®usuyeckue 0CHOBBI MOJYNPOBOIHHUKOBBIX IPUOOPOB 10
Tema 1.1. Copaepxxanue yueOHOro MaTepuaJia 6 OK 01
Onexrpopusndeckue | Jeusicenue 1eKmMpoHa 6 O0OHOPOOHOM DJeKMPUYECKOM Noje: NOHAmMuUe 4 2 OK 02
CBOICTBa 0OHOPOOHO20 INIeKMPUYECKO20 NOJIA OK 03
MOJIyIIPOBOJIHUKOB 30HHas Teopus TBEPAOTrO Tejla. 30HHBIE JUarpaMMbl  JTUAJIEKTPUKA, 2 OK 04
MOJIYNPOBOJIHHUKA, TPOBOJHUKA. ODHEPreTUYECKHUE JUarpaMMbl COCTOSIHHS OK 05
AJIEKTPOHA B TBEPAOM TEIIE. OK 09
OnekTpodu3nueckre CBONCTBA MOITYTPOBOAHUKOB. JIP1-JIP27.
BHyTpeHHss cTpyKTypa osynpoBoaHUKA. [IoHATHE KOBaJIEHTHOM CBS3H U €€
ocobeHHOoCcTh. CBOOOAHBIE HOCUTENH 3apsjia B MOITYIIPOBOIHUKE MTOHATHUS
JIBIPKH.
CobOcTBeHHass M MpuUMecHas NpoBoauMOCTb. [lomydeHne mnpumecHOU
IPOBOAMMOCTH. Buipl npumeceil, 3aBUCHMOCTb INPOBOJUMOCTU MPUMECHBIX
HOJYIIPOBOJIHUKOB OT TEMIIEpPaTyphl
Tema 1.2. Copepxanue yuyeOHOro MaTepuaJia 4 OK 01
KonrtakTHbIEe N Cywnocms ghuzuyeckux npoyeccos, npomekarowux 6 P-n nepexode 2 OK 02
IIOBEPXHOCTHBIE OcHOBHbIE TpyNIbl 3JIEKTPUUECKUX KOHTAKTOB M TpeOOBaHMS K HUM. 2 OK 03
SIBJICHUS B ONEKTPOHHO-IBIPOYHBIM  NIEPEX0N M €ro  cBoicTBa. BonbpTammepHas OK 04
MOJIyIIPOBOIHUKAX xapakrepuctika (BAX) p-n nepexona. Ilonstue npob6os p-n nepexona. Busel OK 05
npobosa. TemmepaTypHble M 4YacTOTHBIE CBOMCTBAa p-h mepexoia. BiusHue 2 OK 09
temnepatypsl HAa BAX p-n nepexona JIP1-JIP27.

2 B coorsercteuu ¢ Ipunoxenuem 3 TIOOII.




Pa3nes 2. [lorynpoBOAHUKOBBIE MPUOOPHI 42
Tema 2.1. Coaep:xxaHue y4eOHOIro MaTepuaJia 8 OK 01
IHomynposonuukoBeie | O0mme cBeacHus. OcHOBHBIC THIBI. Kitaccudukanus, MapKupoBKa OCHOBHBIX OK 02
JTObI TUIOB  TOJIyIPOBOAHUKOBBIX JHOAOB. XapaKTEPUCTUKU U  IApaMeTpsl OK 03
BBIIPSMUTEIBHBIX JUOJO0B, CTaOWIUTPOHOB, BapukamnoB. Juoxasl IloTku. 4 OK 04
XapaKkTepUCTUKU U TapaMeTpbl UMITYJIbCUBHBIX, BbICOKOYAcTOTHbIX (BY) u OK 05
cBepxBbicokoyacToTHRIX (CBY) nuonoB, TyHHenbHbIX auojibl. Juonel [Manna. OK 09
Ob6nacTu npuMeHeHUs JIP1-JIP27.
B ToM 4ynciIe IPAKTHYECKHUX 3aHATHH 4
1. UccnenoBanue BIMPSIMUTENIBHBIX THOJI0B 2 2
2. UccnenoBanue ctabmmTpoHa 2 2
Tema 2.2. Coaep:xkaHue y4eOHOIro MaTepuaJia 16 OK 01
bunonspusle Bunonspusie Tpansucropsl. Knaccudukarus. Tumsl cTpykTyp. 1 OK 02
TPaH3UCTOPBI Cywnocmo gusuyeckux npoyeccos, npomeKarowux 8 mpaH3ucmope 4 OK 03
YcerpoiicTBo, paboTa, 0603HaueHune. OcHoBHBIE criocoOb! BKItoueHus (Ob, 0D, 2 OK 04
OK), 0coOeHHOCTH U XapaKTePUCTUKH 3TUX CXEM BKJIIOUeHHs. BxonHble u OK 05
BBIXO/JIHBIE CTAaTUUECKUE XapaKTePUCTUKU. JJuHaMuUueckuii pesxum paboTbl OK 09
TpaH3ucTopa. TemnepaTrypHble U YaCTOTHBIE CBOMCTBA OUMOISIPHOTO JIP1-JIP27.
TpaH3ucTopa. IMIyabCHbIN pesxuM paboTsl TpaH3ucTopa. CoOOCTBEHHBIE IIyMbI
ounomspHoro Tpansucropa. Cuiosie Tpanzuctopsl IGBT
Ilapamempul u sx6usanenmuas cxema 3
B ToM 4ynciie NPAKTHYECKHUX 3aHATHH 6
1. HccnenoBanue OHUIONAPHOTO TPAaH3UCTOPA, BKIIOYEHHOTO IO CXEME C 2 2
03, OK u Ob
2. Onpeodenenue napamempos ounoasipro2o mpauzucmopa no BAX 2 2
3 Ilocmpoenue nazpy30uHoll Xapakmepucmuky OUNOIAPHO20 MPAH3UCTIOPA 2 2
Tema 2.3. IloneBbie Coaep:xkaHue y4eOHOIro MaTepuaJia 6 OK 01
TPaH3UCTOPBI [ToneBsle (yHUIONSAPHBIE) TpaH3UCTOPhl. OCOOEHHOCTh, CTPYKTYpa, OCHOBHBIE 3 OK 02
TUNBI, 00JacTH mpuMeHeHUs, Kiaccupukamus. IlojeBble TpaH3HCTOPHI C OK 03
YHOPaBISIONUM p-n nepexoaoM. YctpoiictBo. ITpuniun pa®otsl. OcHOBHBIE OK 04
CHocoObl BKIIIOUEHUS. XapaKTEepUCTUKU U napaMmeTpsl. [losieBbie TpaH3UCTOPHI OK 05
MJII cTpyKTypbl € HW30JMPOBAaHHBIM 3aTBOPOM: C HMHIYLUPOBAHHBIM H OK 09
BCTPOEHHBIM KaHasioM. YcTpoicTBo. [Ipunuun padotsl. M/II-Tpan3ucrop kak JIP1-JIP27.

JUHEHHBIH  YETHIPEXIMOJIIOCHUK.  YcloBHOE rpaduueckoe 00O03HadyeHHE.




Cunossie Tpanzuctopsl MOSFET
Hocmouncmea u nedocmamxu nOIEGbLIX MPAHZUCTIOPOS

1
B ToM umciie npakTHYeCKUX 3aHATHI 2
1. UccnenoBanue moyieBOro TpaH3UCTOpPa, BKIOUeHHOTro 1o cxeme ¢ OU, OC u 5
03
Tema 2.4. Tupucropsl | Cogepaanue y4eOHOro MaTepuaJia 6 OK 01
Knaccuguxayusa uemuipéxciolinvlx npubopos, ux YciosHvle 0003HAYEHUS. 2 OK 02
Yempoticmeo, npunyun oeticmeus ounucmopa OK 03
OOume cBeneHus. YCTPOMCTBO W pexXuM paboTel THpUCTOpa. OCHOBHBIE 2 OK 04
¢uznueckue npoueccel. [lpunnun nefcTBus, napaMmerpsl, ocooeHHoctu BAX. OK 05
CxeMbl BKIIIOUECHHUS Pa3IMYHBIX TUIIOB TUPUCTOPOB U OCOOCHHOCTU UX PaOOTHI. OK 09
YcnoBHoe rpaguueckoe n300pakeHne u MapkupoBka. O6JacTH IpUMEHEHUS JIP1-JIP27.
B ToM umciie npakTHYeCKUX 3aHATHI 2
1. UccnenoBanue TupucTopa 2
Tema 2.5. Coaep:xxaHue y4eOHOro MaTepuaJa 6 OK 01
OnTo3IeKTpOHHBIE Cseronnonsl. YcTpoilcTBO. XapakTEpUCTHUKH M mapaMmerpel. lIpumenenue. OK 02
puOOpHI Ob6o3nauenue. PoronpueMHUKH. OnTHUECKUEe U (HOTOIIEKTPUUECKUE SBICHUS OK 03
B monynpoBoaHukax:  Kmaccudukamms.  doropesuctop,  doroamon, OK 04
doroTpanzucTop, GoTOTUPUCTOP. Y CTPOUCTBO. XapaKTEPUCTHKHU U TTapaMeTPhl. 2 OK 05
[Tpunuun padotsl. [Ipumenenune. O6o3nauenue. Ontponsl. CTpyKTypHas cxema OK 09
ontpoHoB. PasnHoBugHOCTH onTpoHOB. IlpuHumn pabotel. [lapamerpsl u JIP1-JIP27.
xapakrepuctuku. O003HaueHNe
B ToM umciie npakTHYeCKUX 3aHATHI 4
1. UccnenoBanue CBETOAMOAHBIX MPUOOPOB 2
2. ViccnenoBanne GOTOIMOTHBIX TPUOOPOB 2
Pa3nen 3. YcrpoiicTBa oTOOpakeHus1 HH(POPMALMHU 12
Tema 3.1. O6mue Coaep:xkaHue y4eOHOro MaTepuaJa 6 OK 01
cBesieHus 00 Knaccugukarus 31eKTpoBaKyyMHbBIX TPUOOPOB. DIIEKTPOHHASI SMUCCHS, BUJIbI 2 OK 02
INEKTPOBAKYyMHBIX samuccuu. Mojienb npubopa BaKyyMHOM 3J1€KTPOHUKU. DJIEKTPOHHBIE JaMIIbl. OK 03
npudopax. BakyyMHBIN A10J, TPUOJ, MHOTOJIEKTPOAHBIE JIAMIIBL. DJIEKTPOBAKYyMHbBIE OK 04
DNeKTpOHHBIE JIaMIIbl | MUKposiamiibl. O0o3Hauenue. Y crpoiicto. [Ipunimn padotel. [Tapamerpsr u OK 05
xapakrepucTuky. [Tonstue nuHarponHoro spdexra. O0IaCTH NPUMEHEHUS OK 09




Cxembl 8aKyymHO20 mpuooa.
Hocmouncmea u Hedocmamku cxem.

JIP1-JIP27.

Tema 3.2.
YcrpolictBa
OTOOPaKECHHS
uHpopMaIu

Coaep:xxanue yueOHOro MaTepuaJia

Knaccugpukamus.  OcHOBHbIE — MapaMeTpbl  YCTPOWCTB  OTOOpaXKeHHS
uHbopmaIuu.

Kunkokpucrammuueckue (KK wimm  LCD)-monuTOopel. Y CTpOKCTBO.
TexHuueckue XapakTepUCTUKU. J[OCTOMHCTBA M HEAOCTATKU THUIIOB MAaTpHII.
[Tnasmennsie, cBeroauoansie: LED, OLED-unmukatopsl. YcTpoilicTBO H
npuHumn padotel. I[lpumenenue

B ToM umciie npakTHYeCKUX 3aHATHI

N

1. Uccnenoanue JKK- nnnukaropa

CamocrosiTeibHasA padoTa 00y4arOImMXCs
Iloozomosxa coobwenus no meme «Cogpemennoe cocCmosnue 1eKmpoHUKU»

OK 01
OK 02
OK 03
OK 04
OK 05
OK 09
JIP1-JIP27.

Pa3zgen 4. AHAJI0rOBasi CXeMOTEXHHUKA

40

Tema 4.1.
DIEKTPOHHBIE
YCUJIUTEIH.
OCHOBHBIC CBOMCTBA

Conep:kaHue y4e0HOro MaTepuaJjia

O6mue ceeaenus. Kpanuduxanms.

Tpunyunsr nocmpoenust 21eKmMpoOHHbIX YCUTUMETEU.

OcHOBHBIE TexHWYECKHEe mokazarenu ycwmmreneid. Oo6patubie cBsa3u (OC) B
ycunutene. Bausaue OC Ha OCHOBHbIE mokazarenu ycunutens. llonstue
YCTOMYHUBOCTH yCUIIUTEIIA.

Knaccel yeunenusi: A, B, AB, C, D. YcunutenbHble Kackaabl Ha OUTIONSIPHOM U
MOJICBOM TpaH3ucTopax. (CxeMbl, Ha3HAYCHHUE DJIEMEHTOB, CPaBHUTEIbHBIN
aHaIIN3.

CxeMbl NOCTPOCHUS yCUITUTENEH MOIITHOCTH. MHOTOKAaCKaIHbIE YCUITUTETN
Oonomaxmuvle MpancHopmamopusvii u OeCmpanc@OopmMamopHulil YCuiumenu
MOWHOCmU: cXembl, paboma, 00CMOUHCMBA U HeOOCMAMKU.

Jeyxmakmuvle mpancgopmamopmuwviil u becmpanc@opmamopHwiil ycurumenu
MOWHOCMU: cXeMbl. paboma. pescumsvl, 0OCMOUHCMEA U HeOOCHAMKU

NN

B ToM umciie npakTHYeCKUX 3aHATHI

1. HccnenoBaHue yCHIMTENSI MOIIHOCTH 3BYKOBOM 4acTOTHI
2 Pewenue 3a0a4 no onpeoeneHuio napamempos yCuiumens
3 Cuamue AYX ycunumens, onpeoenenue NONOCbI NPONYCKAHUA YCUTUMENS U
KO2Ghhuyuenma yacmommuvix UCKAHCEHUL
4 Pewenue 3a0ay no onpedenenuio napamempos yCuIumens ¢ OmpuyamenibHou

N NN

N

N

OK 01
OK 02
OK 03
OK 04
OK 05
OK 09
JIP1-JIP27.




00pamHOIL C853b10 2

5 BolpaxeHHs yCHJIMTENIbHBIX CBOMCTB ycuiutens B log. enununax. Pemenue

3a/1a4 C MOMOLIbI0 HOMOIpaMM 2

CamocTtosiTe1bHAasA padoTa 00y4YarOIMXCcs

Ilooecomosxa coobwenus no meme Ilpumenenue 91eKMPOHHBIX Ycuaumenel 6 2

YCMPOUCm8eax
Tema 4.2. Coaep:xxaHue yueOHOro MaTepuaJia 10 OK 01
OnepannoHHbIe OnpedeneHnue ycunumess NOCMOSHHO20 MOKA, OCHOBHbIE NAPAMEMPbI, 2 OK 02
YCHIINTENH YaACMOmMHAs U AMAAUMYOHAS XAPAKMEPUCTUKU, cXeMd, paboma, 0CHOGHble OK 03

decmaobunusupyowue paxkmopwl, Opeuqh Hy. OK 04

Ipunyuner nocmpoenus ougghepenyuanvroco ycunumens. Cxema, Ha3HavyeHus 2 OK 05

aneMenmos, paboma oughghepeHyuanbHo20 ycunumens OK 09

Oneparnmonnsie yeunutenu. Haznauenne. OCHOBHBIE OCOOCHHOCTH, CBOMCTBA U 4 JIP1-JIP27.

napametpsl uaeanpHoro OY. Cxemorexnuka OY. OcobeHHocTH peasibHbIX OVY.

Tunossle y31bl Ha 6a3e OY: cyMMaTOpBbI, BEIUUCIUTENN, HHTETPATOPHI,

muddepeHaTopsl, KoMrnaparopsl. OCHOBHBIE CEpHH HHTETPaTIbHBIX OV .

Tunoseie cxembl Ha OY. HIupokononocHsie ycunutenu. OCHOBHbIE

TpeOoBaHus K HUM. CXeMa KOPPEKIUH alUIUTYA0-4aCTOTHON XapaKTepUCTUKH

(AYX) u mepexoaHOM XapakTepUCTHKU. [IoBTOpHUTENN HATTPSIKEHUSI.

M36uparenbHble 1 pe30HAHCHBIC YCHIUTENIN

B TOM 4nc/ie NPaKTHYECKUX 3aHATHI 2

1. MccnenoBaHne HHBEPTUPYIOLIETO M HEMHBEPTUpYIoUIero ycunurens Ha OY. 2
Tema 4.3. Coaep:xxkaHue y4eOHOro MaTepuaJia 6 OK 01
['eneparopsl ['eneparopsl HampspkeHHss cuHycoupanbHble, OcHoBHble THmBL: RC-, LC- 2 OK 02
rapMOHHYECKHUX reHepaTopbl, MOCTOBOM- TeHepaTtop BuHa, KBapIiieBble IreHepaTophl, (a3oBbIi OK 03
Kosie0aHui reHeparop OK 04

Yenosus camososzoyacoenus OK 05

B TOM 4nc/ie NPaKTHYECKUX 3aHATHI 2 OK 09

1. Uccnenosanne RC-renepaTopos 2 JIP1-JIP27.
Pa3nen 5. UmnyabscHble 1 nngpoBble yCTPOlicTBa 22
Tema 5.1. Coaep:xxaHue yueOHOIro MaTepuaJa 6 OK 01
DIJIEKTPOHHBIE KITIOUH OK 02
1 opMupOBaTENH Obwas xapakmepucmuka UMNY16C08 — OnpeoeieHue I1eKmpuiecKko2o 2 OK 03




HMITYJILCOB umMnynvea, 8uodvl, hopma, napamempul UOCOUMNYIbCA OK 04
OO11ast XapakTepUCTHKA UMITYJIbCHBIX YCTPOMCTB, MapaMeTphbl UMITYJIbCHBIX 2 OK 05
CUTHAJIOB. DJIeKTpoHHbIe Kitouu. Tumbl. Tpan3zuctopHsle Kitoun. MeTobl OK 09
HOBBIIIEHUS OBICTPOAECHCTBHS FJEKTPOHHBIX KITIOUYEH. JIP1-JIP27.
®opmupoBaHue UMIYJIbCOB. OrpaHUYUTENN aMIUIUTYIbl CUTHAJIOB. Tpurrepsl,
Kak 0MCTaOMIIbHBIE KIIIOYU U (POPMUPOBATETN UMITYIHCOB. CXEMBI.
IIpumeHeHne
B ToM umciie npakTHYeCKUX 3aHATHI 2
1. ViccnenoBanue TpaH3MCTOPHOTO 3JIEKTPOHHOTO KIIH0Ya 2
Tema 5.2. Coaep:xxkaHue y4eOHOIro MaTepuaJia 4 OK 01
I'eneparopsl OK 02
Knaccudukanus uMIynbcHbIX reHepaTtopoB. [IpuHIMIBI OCTpoeHUs U pabOThI
HUMITYJIBCHBIX 2 OK 03
OCHOBHBIX TUIIOB HMITYJIbCHBIX T€HEPATOPOB
CUTHAJIOB " OK 04
B TOM 4ncJie NPaKTHYECKUX 3aHATHI 2 OK 05
1. UccnenoBanue paboThl MyJIbTUBHOpaTOpa
2 OK 09
JIP1-JIP27.
Tema 5.3. Lludpossie | Coaepxxanue yueGHOro MaTepuasia 12 OK 01
cTpoiictBa. O6mue = ” OK 02
yerp B OO6mue cBeaeHust 0 MUPPOBBIX ycTpoiicTBax. TUIBI IU(POBBIX YCTPOUCTB. 2 OK 03
TTOHSITHS
[Hudposrie uaTErpanmbubie cxeMbl. [lonstre cepun. O6o3HaueHne. OCHOBHBIC OK 04
JIOCTOMHCTBA LU(PPOBON TEXHUKU OK 05
Lughposvie nocuueckue snemenmol Ha uHme2panbHuix Mukpocxemax (MMC) 2 OK 09
Cepuiinvie nocuueckue UMC 2
JIP1-JIP27.
Humezpanvuvie Mmuxpocxemvl mpuzeepos
B Tom uyKc/ie MPAKTHYECKHUX 3aHATHH 2
1. MccnegoBanre MUKPOCXEMBI TaiMepa. 2
CamocrositenbHas padoTa odyuarouuxcsa
Tloozomoeka COO6W€HM}Z no meme «I(()Hcmpykmu6H0-mexH0ﬂ02uquKue Memoobl 2
U320MOBIEeHUAl URMEeSPATIbHbIX MUKPOCXeM
Pa3znea 6. UcTouHNKY NUTAHNUSA 4/0
Tema 6.1. OcHoBHble | Conep:kaHne y4eOHOro MaTepuaJjia 2 OK 01
MOHSTHS 00 OK 02
Wctounuku nutanus. Knaccudpukanus. OCHOBHbIE TapaMeTpBhI.
HMCTOYHUKAX MUTaHUS " OK 03
@yHKIMOHAIbHASI CX€Ma BTOPUYHOTO UCTOYHMKA MUTAHUS U Ha3HAUYECHUE €€ 2 OK 04

OCHOBHBIX OJIOKOB. BBIHpHMI/ITeJ'II/I. Tunsr BBIprIMI/ITCJ'IeI\/’I. OCHOBHBIE




napaMmeTphl. OK 05
WuBepropsl. [IpeobpazoBaTenu HapsHKEHUS U 4aCTOTHI OK 09
JIP1-JIP27.

Tema 6.2. Conep:xxaHue yueOHOro MaTepuaJa 2 OK 01

CrabmmsaTops Knaccudukanus crabunuzatopos. Jluneitasie ctabunuzatopsl. CTpyKTYpHBIS 2 OK 02

HaIPsDKEHUS U TOKa OK 03
cxeMsl. [Ipunnun padotel. MnynbcHble cTaOMIN3aTOPB! HAIPSKEHUS. OK 04
CrpykrypHble cxemsl. [Ipuanun pa6oTsl. OCHOBHBIE 0COOCHHOCTH 2 OK 05
UMITYJIbCHBIX CTa0MJIN3aTOPOB. OK 09
Crabunu3aTopbl HAMPSHKECHHUS U TOKA B MHTETPAIbHOM MCTIOJTHEHUHU TIP1-JIP2T.

Koncyabranumn 6

IIpoMeskyTOYHAsI aTTECTALLMSI B BH/Ie IK3aMeHa 6

Bcero: 140/40 46




3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUTJIAHBI

3.1. [as peanu3anud NpPOrpaMMmbl y4eOHOW JMCHMIUIMHBI [JOJKHBI OBITh
NMpeIyCMOTPEHbI CJIeAYyolIie CieNUaJIbHbIe OMeIeHHus:

Kabunetr «MeTtposorun, cTaHIapTH3aUNA U CePTUHUKAITINY, OCHAIIICHHBIN:

- paboyee MecTO MpemojaBaTelns, 000PYIOBAHHOE MEPCOHAIBHBIM KOMIIBIOTEPOM C
HEOOXOUMBIM JIMIICH3UOHHBIM MPOTPaMMHBIM OOecriedeHreM OOIIEero M MmpoQecCHOHATBHOTO
Ha3zHaueHus, MOV,

- paboune MecTa Mo KOJIMYECTBY O0YUarOIIUXCs;

- JIOKaJIbHasl CETh C BBIXOJ0M B IHTEpHET;

- KOMIUIEKT TPOEKIIMOHHOTO O0O0pYyJOBaHMS (MHTEPAKTHBHAS JOCKAa B KOMIUIEKTE C
IIPOEKTOPOM WM MYJIbTUMEAUNHBIN NpoeKTop ¢ 3kpaHoM uiu JKK-nanens);

- KOMIUIEKT Y4eOHO-METOANYECKOM IOKyMEHTAIINN;

- KOJUIEKIUS IIU(PPOBBIX 00pa30BaTEIbHBIX PECYpPCOB: JIEKTPOHHBIE BUACOMATEPUAIIbI,
DIIEKTPOHHBIE YYEOHUKH, ITPE3CHTAIINH;

- HaIJSJIHBIE TMOCOOUWS: JEMOHCTpAllMOHHBIC IIIAKaThl W MaTepHalbl, WHCTPYMEHTHI,
MAaKeThl, Pa3JaTOYHbII MaTEPUAIL.

JlabGopaTopust 37EKTPOHHOM TEXHUKH:

- pabouee MecTO IpenogaBaress, 000pyI0BaHHOE TEPCOHATBEHBIM KOMITBIOTEPOM

C HEOOXOOWMBIM  JIMIEH3MOHHBIM TPOrpPaMMHBIM  oOecrieueHueM oOmero u
npodecCuoHAIBHOTO Ha3HaYeHus1, MOV

- paboune MecTa IO KOJMYECTBY OOYy4YaIOIIUXCS C MEPCOHATbHBIMU KOMIIBIOTEpAMU
(MOHOODIOKaMH) WM HOYTOYKH C HEOOXOIMMBIM JIMIICH3UOHHBIM MPOTPAMMHBIM O0ECTICUeHUEM
o01m1ero u npodeccHoHANTBHOTO HA3HAYCHHS,

- JIOKaJbHasl CETh C BBIXOJ0OM B IHTEpHET;

- KOMIUICKT MPOESKIIMOHHOTO 000pYyI0BaHUs (HHTEPAKTUBHAS JJOCKA B KOMITJICKTE

C MPOEKTOPOM WJTU MYJIbTUMEIUNUHBIN MPOEKTOP C SKPAHOM);

- anmapaTHhIe W/WIW MPOTPaMMHO-aNNapaTHble KOHTPOJIBHO-U3MEPHUTEIBHBIE TTPHOOPHI
(MyJIBTUMETpBI, TE€HEpaTOphl, OCIHHLIOrpadbl, peryaupyemMble HUCTOUYHUKH  THUTaHUS,
4aCTOTOMEPHI, aHAIU3ATOPbl CUTHAJIOB WM KOMOMHUPOBAHHBIE YCTPOIICTBA);

- HaOOPBI ANMEKTPOHHBIX KOMIIOHEHTOB aHAIOTOBOM M IU(PPOBOM CXEMOTEXHHKH,

- 1abopaTopHbIe CTEH Bl WM IIATPOPMBI I U3YUCHUS PA3IHUHBIX aHAIOTOBBIX

U IIU(PPOBBIX CXEM.

3.2. UnopmannonHoe odecriedeHne peaau3amum NporpamMmmbl

Jns peanu3anuy TpOrpaMMbl  OMOIHOTEYHBIH (OHI 00pa3oBaTEIbHON OpraHU3aIHuu
JIOJDKEH UMETh TIeYaTHBIC W/WJIN AJIEKTPOHHBIE 00pa3oBaTeIbHbIe U NH(POPMAIIMOHHBIE PECYPCHI,
JUTSL KCTIONIb30BaHUs B 00pa3oBaTesibHOM mporecce. [Ipu popmupoanuu 6ubnuorednoro ¢ponaa
o0pa3oBaTeNbHOI OpraHu3aiyeil BIOMpaeTcs He MEHee OJHOTO M3/aHus U3 MEePEeYUCIICHHBIX
HU)KE TEeYaTHBIX U3JaHUM U (WJIK) 3JIEKTPOHHBIX M3/IaHUN B KadecTBE OCHOBHOTO, MPHU ITOM
CIIUCOK MOXET OBITh JIOTIOJTHEH HOBBIMU U3JITAHUSIMHU.

3.2.1. OcHOBHBIE 3JIEKTPOHHbIC U3IAHUSA
1. Munoszopos, O.B. OCHOBBI S3JEKTPOHUKH: YYEOHUK i CpeIHEro mnpodecCHOHATBLHOTO
obpazosanus / O. B. Munos3opos, U. I'. [lankoB. — 6-¢ u3a., mepepad. u mon. — Mockaa :
WznatensctBo  FOpaiir, 2023. — 344 c.— (IIpodeccuonanbHoe obOpa3oBaHue). —



ISBN 978-5-534-03249-9. — Tekcr : anekrponHsbiii // Obpa3oBarenbHas margopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/511789

. bepuxaweunu, B.Illl. DNeKTpOHMKAa W MHUKPODJEKTPOHUKA: HUMIYyJbCHas U ULudpoBas
JNIEKTPOHMKA : y4eOHOe Tmocodue s cpeaHero mpodeccroHambHOro o0pa3zoBaHus /

B. IlI. bepukamBwmm. — 2-¢ wu3m., wchnp. ¥ jgon. — Mocksa : M3marensctBo HOpaiir,
2023. — 242 c. — (IIpodeccuonansuoe obOpazoBanue). — ISBN 978-5-534-06256-4. —
Texkcr : oanektponnbii // OOpazoBatenpHas 1wiatrgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/515401

. Munenuna, C. A. DNeKTpOHMKAa U CXEMOTEXHHUKA : Y4EOHHK M NPAKTUKYM JUIsl CPEIHEro
npodeccuonansHoro oopazosanusi / C. A. Munenuna ; nojn peaaknueit H. K. Munenuna. —
2-¢ wm3n., mepepab. m jgonm. — Mocksa: M3marensctBo HOpaiit, 2023. — 270c. —
(ITpodeccuonanproe oopazopanue). — ISBN 978-5-534-06085-0. — TekcT : 371€KTPOHHBIN
// Obpa3zoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514160

JlonoTHUTeIbHbIe HCTOYHMKU:

Caocxcnes,  A. M. MUKpOIIPOLIECCOPHBIE ~ CHUCTEMBI: uudpoBble  yCTpoOWicTBA U
MHUKPOIPOIIECCOPHI : yueOHOE MOCOoOHe s cpeaHero mpohecCHoHaIbLHOro oOpa3oBaHus /
A. M. CaxneB. — 2-e u3fl., nepepad. u gon. — Mocksa : U3aarensctBo FOpaiit, 2023. —
139 c. — (IIpodeccuonanproe obOpaszoBanue). — ISBN 978-5-534-12092-9. — Tekcr
neKTpoHHbI  //  OOpa3zoBatenbHast  1atgopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/518734

. Hoesoorcunos, O. I1. DnekTpoHHKa U cxeMOTexHUKa B 2 4. YacTh | : y4eOHUK N7 CpeqHero
npodeccuonaibHoro oopazoanus / O. I1. HoBoxxunoB. — Mocksa : U3gatensctBo IOpaiir,
2023. — 382 c. — (IIpodeccuonanshnoe obpazoBanue). — ISBN 978-5-534-10366-3. —

Texkcr : oanektponnbii // OOpazoBatenpHas twiatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/517772

Yepessakos, I.I. DnekTpoHHass  TEXHUKA:  yuyeOHOe  mocoOue s CPEIHEro
npodeccuonanbHoro oopazosanus / I'. I'. Uepsskos, C. I'. [Ipoxopos, O. B. [lluamop. — 2-¢
u3a., mepepad. u gon.— MockBa: MWsmatensctBo FOpaiit, 2023. — 250c. —

(ITpodeccronansuoe oopazoBanue). — ISBN 978-5-534-11052-4. — TekcT : 3IEKTPOHHBIN
// Obpa3zoBarenbHas wiathopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/517291
. Hoeoorcunos, O. Il. nextporexHuka (Teopus 3JeKTpuueckux meneil). B 2 4. Yacts 2 :
y4eOHUK s cpeHero npodeccuonansHoro odpazosanus / O. I1. HoBoxxunos. — Mocksa :
M3marensctBo  [Opaiir, 2023. — 247 c.— (IlpodeccronansHoe oOpazoBaHHE). —
ISBN 978-5-534-10679-4. — Texkcr : anekrponHsbiit // Obpa3oBarenbHas miardpopma FOpait
[caitt]. — URL.: https://urait.ru/bcode/518009
. babokun, I'. M. DNeKTpOTeXHUKA W JJIEKTPOHUKA: ObITOBasg TexHWKa. B 2 4. Yactp 2:
y4eOHMK  ana  cpeaHero  mpodeccumonambHoro — ooOpazoanusi/ I U. babokwuH,
A. A.llogkomsun, E.b. KonecunkoB. — 2-e  wu3x., mnepepad. u jgom. — Mocksa :
M3marensctBo  [Opaiir, 2023. — 407 c.— (IIpodeccronansHoe o0OpazoBaHHE). —
ISBN 978-5-534-10398-4. — Texkcr : anekrponHsbiit // Obpa3oBarenbHas miargopma FOpait
[caitt]. — URL.: https://urait.ru/bcode/517759

NuTepHeT-pecypceni:
Oopa3oBareabHas mwiatgopma FOpaiit urait.ru

Meouamamepuanut

2 Kaxk npousBOISAT MPUEMHHKH AJIsi CITyTHUKOBOTO TeneBuaeHus / Caenano B Poccun PBK
— https://youtu.be/RyEV]3IiEILM
3 DIeKTpoHHWKAa W CXEMOTeXHHWKa : ydeOHoe mocobme mms CIIO / B. WM. Hukxynus,

A. B. Topmenko, C. B. CanponoB, [I. H. PesenpkoB. — CaparoB, Mockga



https://urait.ru/bcode/511789?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/bcode/515401?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/bcode/514160?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/bcode/518734?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/bcode/517772?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/bcode/517291?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/bcode/518009?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/bcode/517759?utm_campaign=rpd&utm_source=doc&utm_content=fba9a46a3f97557f18def66f4a5e5253
https://urait.ru/
https://youtu.be/RyEvj3iEiLM
https://profspo.ru/books/92141
https://profspo.ru/books/92141

[TpodobpazoBanue, At [Iu Ap Menua, 2020. — 159 c. — ISBN 978-5-4488-0835-7, 978-5-
4497-0522-8. — TekcT : 2JIeKTPOHHBIN // DIEKTPOHHBINA pecypc MU poBoid 0Opa3oBaTeIbLHOMN
cpensl CITO PROFo6pasoBanue : [caiit]. — URL: https://profspo.ru/books/94215.

4 «PannoJlouman»: caiit. [DnekrponHsii pecypc]. URL: www.rlocman.com.ru/indexs.htm

(mata o6pamenwus: 03.09.2021).

5 RadioRadar - »smekrponnsiii moptan: Datasheets, service manuals, cxemsi,
anekTpoHnka, KommoHeHThl, CAIIP,CAD. [DOnekrponnsii  pecypc]. —  URL:
https://www.radioradar.net/about_project/index.html/ (nata oopamenus: 03.09.2021).

6 [MasuitbHuk: caitt. [Daekrponnsiii pecype]. — URL: http://cxem.net (naTa obpamenus:
03.09.2021).

7 Pagnobubnuorexka: canT [DnEeKTPOHHBIN pecypc]. — URL:

http://radiomurlo.narod.ru/HTMLs/RADIO cxemy.html (nara oopamenus: 03.09.2021).

Poccuiickui IIPOMBIILICHHBIN

nopTran

[DnexkTpoHHbII

http://www.rospromportal.ru/ (nata oopamenus: 03.09.2021).

pecypc]. —

URL.:

4. KOHTPO.Ib U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI
JUCLUILINHDBI

3
Pesynomamut 00yuenus

Kpumepuu OUEHKU

Memoowt oyenku

Hepeqeﬂb 3HaHH]7[, 0CBAUBACMbIX B paMKaXxX JUCIHUIIJIHHDbI

- CyIIHOCTh (PU3NYECKUX MPOLIECCOB,
MPOTEKAIOIIUX B JIEKTPOHHBIX
npubopax v yCTpOICTBaxX: ANEKTPOHHO-
JBIPOYHBINA P-N-TIepeX0/l, KOHTAKT
METaJUI-TIOTYTIPOBOIHHK, EPEXO0/]
[oTku, 3pdext ['ana, THHATPOHHBIN
addexr u ap.;

- YCTPOMCTBO, OCHOBHBIE IMAPAMETPHI,
CXEMBbI BKJIIIOUEHUS FIEKTPOHHBIX
npuOOpPOB U MPHHIIUIIEI TIOCTPOCHHUS
3JIEKTPOHHBIX CXEM;

- TUIIOBBIE y3JIbl U YCTPOKCTBA
3JIEKTPOHHOU TEXHUKH

- IpaBUJIbHBIC U YETKHE
OTBETHI HA KOHTPOJIbHbBIE
BOIPOCHI U TECTHI;

- r1yOuHa MOHUMAaHUS
0COOEHHOCTEH (PU3HUECKUX
MIPOLIECCOB, IPUHIIUIIOB
MOCTPOEHHUS U PabOTHI,
MIPUMEHEHHUS STIEKTPOHHBIX
puOOPOB U YCTPOHCTB;

- r1yOuHa MOHUMAaHUS
yCTpPOICTBA, OCHOBHBIX
IIapaMeTpoB, CXEM
BKJIFOUEHUS DJIEKTPOHHBIX
prOOPOB U MPUHIUIIOB
MIOCTPOCHHUS IITEKTPOHHBIX
CXEM;

- ONTUMAJIbHOCTh
MIPUMEHEHHS TUTIOBBIX
y3JI0B U YCTPOWCTB
3JIEKTPOHHOW TEXHHUKHU

VYcrHblii onpoc.
TectupoBanue.
[ToaroroBka noknana
U TIpe3eHTalNun

0 33JJaHHOM TeME.
AHanu3 pe3yJbTaToB
BBITTOJIHEHU S
CaMOCTOSITEJIBHON
paboThl

Hepeqeﬂb yMeHHﬁ, O0CBAaMBACMbIX B paMKaX JUCIHUIIJIUHbI

- OTIPE/IEIISTh U aHAJTM3UPOBATh
OCHOBHBIE NTaPAMETPbI TTEKTPOHHBIX
cXeM;

- ompenensaTh paboToCImOCOOHOCTh
YCTPOMCTB JIEKTPOHHON TEXHUKH;

-TOYHOCTb ¥ TPAMOTHOCTH
OIPENEICHUA U aHAIN3a
OCHOBHBIX IIaPaAMETPOB
JJIEKTPOHHBIX CXEM U
OLICHKH

DKcrnepTHas OlleHKa
pe3yIbTaToOB
JeSTeTbHOCTH
CTYICHTOB IIPH
3anuTe JJabOPaTOPHBIX

s JInyHOCTHBIE PE3YIbTAThI 06yqa}0umxc;1 YUYUTBIBAIOTCA B XOAC€ OLICHKU PE3YJILTATOB OCBOCHUA

podeCcCHOHANBEHOTO MOJTYJISL.



https://profspo.ru/books/92141

- MPOU3BOJIUTH TIOJ00P FJICMEHTOB
9JIEKTPOHHOM anmapaTypsbl Mo
3aJJaHHBIM [1apaMeTpam

paboTocrnocoOHOCTH
YCTPOMCTB JIEKTPOHHOMU
TEXHUKU;

-OBICTPOTA U TEXHUUYECKAs
IrpaMOTHOCTh IO00pa
3JIEMEHTOB 3JIEKTPOHHOMN
anmnapatypsbl 110 3aJaHHbIM
napaMmeTpam;

- CKOPOCTb OpUEHTAIUH

B pa3zieliax ClipaBO4YHON
JuTepaType

paboT, TeCTUpOBaHUS,
MPOBEPOYHBIX PadoT
" Ip. BUAOB TCKYLICTO
KOHTPOJIS
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