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1. MACIHIOPT PABOYEM IMPOT'PAMMBI YUYEBHOM JTUCIUIIJINHBI

1.1. O6aacTh npuMeHeHus padoyeii MPOrpaMMbl

Pabouast mporpamma y4yeOHOW AUCIUIUIMHBI SIBISETCS YAaCThIO MPOTPaMMBbI
MOJATOTOBKM CIEHHUAIMCTOB cpenHero 3BeHa B cootrBercTBUM ¢ PI'OC CIIO mo
CIIEIUATIBHOCTH 11.02.06. TexHuueckass  SKCIUTyaTalMsi  TPAHCIOPTHOIO
PaIOdIEKTPOHHOTO 000pyAOBaHUs (110 BUIaM TpaHCHopTa) (6a30Basi MOATOTOBKA).

1.2. MecTo y4e0OHOI TUCHUILVIMHBI B CTPYKTYpPe NMPOrpaMMbl MOATOTOBKHU
CIEeNMATHUCTOB CPeIHero 3BeHa:

VY4eOHasi MUCHUIUIMHA OTHOCUTCA K 0OMIENpodheCCHOHATBHBIM JUCITUTIIINHAM
poeCCHOHATEHOTO Y4eOHOTO ITUKIIA.

1.3. ean u 3anpa4n y4eOHON IUCUHMILIMHBI — TPEOOBAHMS K pe3yJibTaTam
OCBOCHUS Y4eOHOH JUCHUNITMHBI

B pesynbpTaTe ocBOoeHUs y4EOHON UCIUIUIMHBI 00YYaIOUNCS JOJIKEH
YMeTh:
- OIPEAEIISATh U AHAIM3UPOBATh OCHOBHBIE MTAPAMETPHI JIEKTPOHHBIX CXEM U IO HUM
onpenensaTh padoTOCIOCOOHOCTh YCTPOMUCTB ANEKTPOHHON TEXHUKU;
- MPOU3BOJUTH TMOAOOP AJIEMEHTOB J3JIEKTPOHHOW ammaparypbl IO 3aJaHHBIM
napaMeTpam;
- YATATh MAPKUPOBKY JIETAJIEW U KOMIIOHEHTOB 3JIEKTPOHHOM aIIaparyphl;
3HATH:
- CYIIHOCTh (PU3MYECKUX MPOIECCOB, MPOTEKAIOUINX B AJIEKTPOHHBIX MpHOOpax u
YCTPOMCTBAX;
- IPUHIIMUI PaOOThI TUTIOBBIX 3JIEKTPOHHBIX YCTPOUCTB;
- IPUHIIUIIBI BKIIOYEHUS 3JIEKTPOHHBIX TPUOOPOB U MOCTPOCHUS SJIEKTPOHHBIX CXEM;
- OCHOBbl ~MHUKPOXJIEKTPOHUKH, HHTETPAIbHBIE MHKPOCXEMBl W  JIOTUYECKHE
YCTPOMCTBA.

B pe3yiabTaTre 0cBOCHUSI Y4eOHOW MAUCHMUILIMHBI NMPOMCXOAMT IOITANHOE
(popmMupoBaHue 3JIeMEHTOB 00IIUX U NMPO(eCCHOHATBLHBIX KOMITeTeHIUIi:

OK 1. [ToHumaTh CyIIHOCTh M COLMAIbHYIO 3HAUMMOCTb CBOEH OyayLIeil mpodeccuu,
MPOSIBIIATH K HEM YCTOWYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIBbHOCTb, BEIOUPATh TUIIOBBIE METOABI U
CrocoObI BBIMOJIHEHHS MPOPECCHOHATBHBIX 3aa4, OLIEHUBATh UX 3PPEKTUBHOCTD U
Ka4yeCTBO.

OK 3. IIpuHumaTh pemieHusl B CTAaHAAPTHBIX M HECTAHAAPTHBIX CUTYalUsX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymecTBiiaTh MOUCK U HUCHOJB30BaHUWE HH(OpPMAINK, HEOOXOTUMOU IJis
3(p(EKTUBHOTO BBHIMOJIHEHUS] MPO(ECCUOHANBHBIX 3a/ad, MPOo(ecCHOHATBHOTO H
JUYHOCTHOI'O Pa3BUTHSL.

OK 5. Hcnonp3oBaTh HMH(POPMALMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTMH B
po(hecCUOHATIBHOM eATENbHOCTH.



OK 6. Pabortath B KOJUIeKTHBE M KOMaHe, 3((HEKTUBHO OOMIATHCS C KOJUIETaMH,
PYKOBOACTBOM, OTPEOUTEISIMHU.

OK 7. bpaTb Ha ce0sl OTBETCTBEHHOCTb 3a PabOTy YIEHOB KOMaH/bl (IIOAYMHEHHBIX ),
pe3yJbTaT BBIIOJIHEHUS 3aJaHUN.

OK 8. CamocTosITENBbHO ONpEAeaTh 3a1add NpO(EeCCHOHATBHOIO M JMYHOCTHOIO
pa3BUTHA, 3aHMMATHCA CaMOOOpa30BaHUEM, OCO3HAHHO IUIAHUPOBATH IOBBILLICHUE
KBaJTU(DUKALIAH.

OK 9. OpueHtupoBaThCsi B YCIOBHUSIX 4YacTOM CMEHbl TEXHOJOTWH B
po(heCcCUOHATIBHON NeATENbHOCTH.

[1K 1.1. Beimonuate pabOThl MO MOHTaXy, BBOIYy B JACHCTBHE, JIEMOHTAXY
TPAHCIIOPTHOTO PAaJMORJIEKTPOHHOTO O00OpYJOBaHMS, CETeH CBSI3U M CHCTEM
nepeaadn JaHHBIX.

[1K 1.2. BpimonHATh pabOThl MO MOHTaXy KaOENbHBIX M BOJIOKOHHO-ONTHYECKUX
JIMHUM CBSI3H.

[1K 1.3. IIpousBoauTh MyCKO-HaJdaJ04YHbIe pabOTBl 1O BBOAY B JEHCTBHE
TPAHCIIOPTHOTO PaJAMOIEKTPOHHOIO O0OpYJIOBaHUS pPa3jIMYHbIX BHUAOB CBSI3U U
CUCTEM IIepeNaun JaHHBIX.

IIK 2.1. BeInonHsaTh TEXHUYECKYIO DKCILITYaTALHIO TPAHCIIOPTHOTO
PaZMORIEKTPOHHOTO 000PYZOBAHNS B COOTBETCTBUM C TPEOOBAHUSIMH HOPMATHUBHO-
TEXHUYECKUX TOKYMEHTOB.

I1IK 2.2. Ilpou3Boauth  OCMOTp, OOHapy>K€HHE M  YCTpPaHEHHE  OTKAa30B,
HEUCIPABHOCTEN U JEPEKTOB TPAHCIOPTHOI'O PAMOIEKTPOHHOTO 000PY10BAaHUSI.
[IK 2.3. OcymiecTBisTh  HaIAJAKYy, HACTPOWKY, pEryJIMpOBKY U  IPOBEPKY
TPAHCIIOPTHOTO  PaJMOAJIEKTPOHHOTO  O0OpYIOBaHHMS UM  CHCTEM CBSI3U B
71a00paTOPHBIX YCIOBHSIX U HA 00BEKTAaX.

[1K 2.4. OcymecTBasATh 3KCIUTyaTalMIo, MPOU3BOAUTHh TEXHUUYECKOE OOCITyKUBAHHE
Y PEMOHT yCTPOUCTB PAAUOCBS3H.

[IK 2.5. 3mMepsTh OCHOBHBIE XapaKTEPUCTUKH THUIIOBBIX KAHAJIOB CBSA3M, KaHAJIOB
PaguOCBs3H, IPYIIIOBBIX U JUHEHHBIX TPAKTOB.

[IK 3.1. OcymiecTBisiTb MEpPONPHUATHS IO BBOJAY B JCHCTBUE TPAHCIIOPTHOIO
PaaAMOAIEKTPOHHOTO  OOOpYyJOBaHUS  C  HCIOJIB30BAHMEM  IIPOIPAMMHOIO
oOecrieyeHusl.

[IK 3.2. BeIONHATE ONepandyd 10 KOMMYTAallUd W COIPSDKEHUIO OTACIIBHBIX
3JIEMEHTOB TPAHCIIOPTHOIO PAIUO3IEKTPOHHOrO OOOpYAOBaHUS IPU HHCTAIUISILIMU
CUCTEM CBSA3HU.

1K 3.3. IIporpammupoBaTh M HACTpaWBaTh yCTPOWCTBA W ammapaTypy Lu(pPOBBIX
CUCTEM lepeaun

1.4. KosimuyecTBO 4YacoB Ha OCBOeHHE padodeil mMporpamMmbl y4eOHOH
AUCHUILINHBI:

MaxkcumanbHas yueOHas Harpy3ka oOydaromierocs 214 yaco, B TOM UucIe:
oOs3aTenpHas yacTh — 184 Jaca;
BapuaThBHas 4yacTh — 30 4acos.



VYBenuueHue KOJIMYECTBA 4YacoB pabodeil mporpamMmbl 3a CUET YacoB
BapHMATUBHOM YacTW HAMpPaBIEHO Ha yriayOjeHue oObeMa 3HAHUW MO pasaenam
POTrPaMMBI.

MakcumanbHOW yueOHOM Harpy3ku oOydaronierocsi — 214 gyacoB, B TOM 4HCIIE:
00s13aTeIbHOM ayAUTOPHON yueOHOI Harpy3ku odyyatomerocs — 142 yaca;

U3 HUX B (hopMe MpaKTHUeCKO moAroroBku — 50 4acos;
CaMOCTOSITeNIbHOM paboThl 0Oyyarolerocs — 72 vaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCIUATLTAHBI

2.1. O0beM yueOHOM TMCHUILUIMHBI M BHAbI Y4eOHOH padoThI

Buna yuyeO6Hoil padoThI

O0BLeM yacoB

MaxkcumanbHasi yaeOHAas HArpy3Ka (Bcero) 214
Oo0s13aTesibHASI AyIUTOPHAs YyueOHAasi HArpy3Ka (Bcero) 142
B TOM YHCJIe:
TEOPETUYECKOE 00yICHHUE 92
MIPAKTUYECKUE 3aHITUS 20
J1a00paTOPHBIC 3aHITHUS 30
CamocTosiTesibHasi paboTa 00y4arierocst (Bcero) 72
B TOM 4HCJIe:
popaboTKa KOHCTIEKTOB 3aHATHH, YICOHBIX U3JaHUN U 72

JOTIOJIHUTENBHOM JINTEPATYPBI, IOATOTOBKA K IPAKTUYECKUM U
71a00paTOPHBIM 3aHATHIM, PEIICHUE 331a4 [0 TeMaM pa3zena;

IIpomexyTouyHasi arrecranus B popme IK3aMeHa




2.2. TemaTH4YeCKHUil IUVIAH U COJePKAHNE YIeOHON TUCIUIINHBI

HaunmenoBanue Coaeprxanue yueOHOro MaTepuaa, NpakTHYeCKUe 3aHATHS, O0bem Yposennb
pa3/iesIoB H TeM CaMOCTOsITeIbHAsi padoTa 00yyarImmuxcst 4acoB OCBOCHMH
1 2 3 4
Pa3zpen 1. 64
IonynpoBoaHUKOBbIE
npudopbI
Tema 1.1. Conep:kaHue y4e0HOIro MaTepuaJa 4 2
OcHoBBI padoTHI @dusnueckue  CBOMCTBA  MOMYNpPOBOAHMKOB.  CTpykTypa  COOCTBEHHBIX M IPUMECHBIX
MOJIYNPOBOJHUKOBBIX | MMOJIYIPOBOJHUKOB. Buiel Hocutenei 3apsaoB B MNOdynpoBoAHMKax. OOpa3oBaHUE 3IIEKTPOHHO-
npudopos IBIpOYHOro mepexoja. CBONCTBA AJIEKTPOHHO-ABIPOYHOrO IMEpexoia MpH MpsSIMOM MU 00paTHOM
BKJIIOYEHHUsAX. Buasl mpoGoeB p-n nepexona.
CamocrosiTeibHas padoTa 00y4arOIMXCA 2 3
— IIpopabGoTka KOHCIIEKTOB 3aHATHIA, Y4eOHOW U CIIEIIUATILHON JIUTEPATYyPHI AJIS IIOATOTOBKHU K
BEIIIOJIHEHMIO 3agannii KOM
— TloaroroBka OKJIaf0B IO TEMaM:
CoBpeMEHHbIE TEXHOJIOTUH TIOJTYUYEHHUS P-N IEPEXOI0B
Hctopust pa3BUTHS TOTYIPOBOIHUKOBOM 3JIEKTPOHUKH
Tema 1.2. Coaeprxanue yueOHOro MaTepuasa 4 2
IHonynpoBoauukoBbie | HazHauenne u  kiaccudukanus MHOIYHNPOBOJHUKOBBIX AuoAoB. CTpykrypa. BombT-amnepHas
AHOABI XapaKTepUCTHKA IOJyIPOBOJAHUKOBBIX  JHUONOB. BpimpsMutensHbie  auoabl. CTaOHIUTPOHBI.
Bapukansl. CBep4yacToTHblE AMOABI. XapaKTEPUCTUKH, HPUHIMI pPabOThl, MapaMeTphl, YCIOBHBIE
rpaduueckue 0003HaYeHUs B cxeMax. MapKHpoBKa.
IIpakTnyeckue 3aHATHS 4 3
[Tpaktuyeckoe 3anstue Nel HccnenoBanue paGoThI BHIIPSAMUTENBHBIX THO/IOB.
[Tpaktrueckoe 3anstue Ne2 HcciaegoBanue paboOThl CTAOUIUTPOHOB.
CamocrosiTeibHAas padoTa 00y4arOIMXCA 2 3
— IloaroroBka K MpakTU4YECKUM 3aHATHIM
— Cocrasnenue tabauipl «Knaccudukanus auonos, ux 0003Hau€HUE U MAPKUPOBKA»
Tema 1.3. Coaeprxanue yueOHOro MaTepuasa 4 2
Bunoasipubie Hasnauenune, ycrpoiictBo u kimaccudukamus OunonsapHeix TpansuctopoB (BT). VYcrosaoe
TPAH3MCTOPHI rpaduueckoe nu3odpaxenue. [IpuHuumn paboTel cxemsl BKmoueHus. Pexumsl pabotsl BT. Ctarnyeckue

XapaKTEPUCTHUKHA TPAH3UCTOpa B cxeme ¢ obmer 6a3oi (OB), ¢ obuuMm amutrepom (03), obmmm




kosiekTopoM (OK). Cxembl 3amenienusi. h-mapaMeTpbl ¥ cocoObl UX OnpeieneHus. MapKHUpoBKa.

IIpakTHyeckoe 3aHATHE

[TpakTuueckoe 3anstue Ne3 HcciemoBanue paOOTHl OWITOISIPHOTO TPAH3UCTOPA. BKIFOUEHHOTO TI0
CXEeME C OOIIMM YMHUTTEPOM.

[TpakTuueckoe 3anstue Ned HcciemoBanue paOOTHl OWIIOISIPHOTO TPAH3UCTOPA, BKIFOUEHHOTO II0
cxeme ¢ o0mIer 0a30i 1 OOIIUM KOJIJIEKTOPOM.

CamocrosiTeibHas padoTa 00y4arOIMXCA
IToaroroBka k 1a00paTOPHBIM 3aHATHUSM.
Pabota co cpaBounukoMm «Onpexnenenue napamerpoB BT mo uxX MapKUpOBKe»

Tema 1.4. IloseBbIe
TPAH3UCTOPBI

Conep:kaHue y4e0OHOIro MaTepuaJa

Ycrpoiicteo u  mpuHimun aevictBus IIT. VYcnoBHoe o6o3HaueHue B cxemax. (CraTudeckue
MEepPEIaTOYHbIE U BBIXOJIHBIC XaPAKTEPUCTUKHU. Y CTpOoUCcTBO 1 npuHuum aeiictus [IT ¢ ynpasnstomumm
p-n nepexogoM. Cxemel 3amenienus I1T. Cxemsl Bkiatouenus I1T. Xapakrepuctuku. MapkupoBka.

IIpakTHYeckoe 3aHATHE

[Tpaktrueckoe 3austue Ne5 HcciaenoBanue pabOThI OJIEBOTO TPAH3UCTOPA, BKIIFOYEHHOTO IO CXEME C
OOIINM HCTOKOM.

[TpakTuueckoe 3anstue Ne6 VccnenoBanue paboThl MOJIEBOTO TPAH3UCTOPA, BKIIFOUEHHOTO IO CXEME C
OOIIIM CTOKOM.

CamocTrosiTesibHAsE padoTa 00yYarOIMXCst
— IloaroroBka K J1abopaTopHBIM paboTam
— TloaroroBka AOKJIAA0B MO TEMaM:
— IIpou3BoacTBO OGUIOJSPHBIX TPAH3UCTOPOB
— TIpou3BOACTBO MOJIEBBIX TPAH3UCTOPOB

Tema 1.5. Tupucropsi

Conep:xanue yueOHOro MaTepuaJia

Tupucropsl, Ha3HaueHHe W BUAbL. CTpPyKTypa AMHUCTOpPA W MPUHIHMI paboThl. Cxema 3aMeleHUs.
BonbT-ammnieprast xapakrepuctuka. CXeMbl BKIIIOUEHUS. Y CIIOBHBIE 0003HAUCHUS B CXEMaX Pa3InYHBIX
BUJIOB THPUCTOPOB.

CamocTrosiTesibHAsi padoTa 00yYarOIMXcst
— Hanucanue noki1ajoB Ha TEMY:
—  OtnuunTenpHas 0COOCHHOCTh CXEM BKJIIOUYEHHS IMHHUCTOPOB M TPUHUCTOPOB

Tema 1.6.
Tepmope3ucTopsl,

Conep:xanue yueOHOro MaTepuaJia
YCTpoicTBO M IPHHIMI PabOThl TEPMOPE3UCTOPOB, 00JACTh MPUMEHEHHUs. Y CIOBHOE Tpaduieckoe
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BapHUCTOPbI obOo3HaueHHe. XapaKTePUCTHKH W TapaMeTpbl TepMmope3ucTopoB.HasHaueHne W TPHUHIUI PaOOTHI
BapUCTOPOB. XapaKTEepUCTUKU U 001acTh MPUMEHEeHUs. MapKHpoOBKa TEPMOPE3UCTOPOB U BAPHCTOPOB.
CamocrosiTeibHas padoTa 00y4arOIMXCA 2
— IIpopaGoTka KOHCIIEKTOB 3aHATHH, Y4EOHBIX U JONOIHUTENbHBIX H3AaHUN
Tema 1.7. Conep:kaHue y4eOHOIro MaTepuaJa 6
Onro3/1eKTPOHHBbIE OnTo3eKTpOHHBIE MPUOOPHI, KiaccupuKamus, oonacts npumeHeHus. ®otopeznctopbl. DOTOINOIBI.
npuodopsI bunonsapusie doroTpansucTopel. HenuHelHbIE MOTYNPOBOAHUKOBEIE MPUOOPHI CBETOM3TYYAIOIIHE
nuonel. HasHaueHune onTpoHOB. MapKHUpOBKa pAa3iHYHBIX BHJIOB ONTOIJICKTPOHHBIX MPHOOPOB.
YCTpolCTBO M NPUHIMUIT JEUCTBUS HMHKEKIIMOHHOTO Ja3epa. KOHCTpyKIMsi CBETOBOJIOB.
JlaGopaTopHble 3aHATHSA 4
Jlaboparopuoe 3ausitue Nel MccnenoBanue paboTel POTOIIEKTPUIESCKOTO Tprbopa
Jlaboparopnoe 3ansTue No2 Ananu3 padoThl (OTOIIEKTPUUECKUX U CBETOM3TYUAIOIINX
MIOJIYIIPOBOIHUKOBBIX IPHOOPOB
CamocTrosiTesibHAsI padoTa 00yYarOIMXCst 4
— TloaroroBka k 1a00paTOPHBIM 3aHSTHSIM;
— TloaroroBka AOKJIAA0B MO TEMaM:
— IlepcriekTuBBI pa3BUTHS CBETOAHOIOB
— IlpumMeHeHue ONTORJIEKTPOHUKH B TEXHUKE CBSI3U
Tema 1.8. Duementsl | Comep:xkanue yueOHOro marepuaJja 2
HHTErpajbHbIX YcrpoiictBa oToOpakeHuss wHPoOpMmarmu. OCHOBBI MHKPOAJIEKTpOHHKH. OOmue cBeneHus o0
mukpocxem (MMC) WHTETPAIbHBIX ~ MHKpPOCXeMax. AHAJIOTOBbIE M  HHPPOBBIE MHUKpPOCXeMbl. KOHCTPYKTHBHO-
TEXHOJIOTUYECKHE TUIIbI, aKTUBHBIE U maccuBHbIE 37eMeHThl UMC. Cuctema 0603HaueHUH.
CamocrosiTesibHAsi padoTa 00y4arOIMXCst 2
— TloaroroBka HOKJIamg0B M COOOIIEHUHN 110 TEME:
— CoBpeMeHHble TexHOoJIorun n3roropieHnss UMC
Pa3nen 2 18
Bouinpsamuresau u
CIJIAKMBAKOLIIE
GuabTpsI
Tema 2.1 Coaeprxanue yueOHOro MaTepuasa 6
Cxembl OcHOBHBIE 3JIEMEHTHI U TapaMeTPbl JEKTPOHHBIX BbIpaMuTenei. OqHodasHbie BBIIPIMUTEH.

BBINIPAMJICHUSA U

Tpexdasubie cxembl BoinpaMieHus. Criaaxuparoniie GuibTphl.
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CIJIAKMBAKOLIINE JlabopaTopHble 3aHATHS 6
buabTphI Jlaboparopnoe 3ansTue Ne3 VccriemoBaHnue mapaMeTpoOB CUTHAJIOB B AJIEKTPUICCKUX TIETISAX
ocriorpagom
Jlabopartoproe 3ansTue Ne4 VccnenoBanue oHO(Ga3HBIX BRIIPSIMHUTENCH U CTITAKUBAIOMUX (QUIBTPOB
(4 yaca)
IIpakTH4yeckoe 3aHATHE 2
[Tpaktuyeckoe 3anstue Ne7 BeiOop 1100B 1O 33JaHHBIM MTapaMeTpam
CamocTrosiTesibHAsi padoTa 00yYarOIMXCs 4
— TloaroroBka k 1a00paTOPHBIM U MPAKTUYECKUM 3aHATHSIM;
Paznea 3. 72
DJIeKTPOHHBbIE
YCWINTEH
Tema 3.1. Conep:kaHue y4eOHOIro MaTepuaJa 2
O0mue cBegenusi 00 | OOmue cBepenus o0 ycunurensx. Knaccudukanus. Buabl MeXKacKaJHbIX CBA3EU. Y CHIUTEIbHBIN
3JIEKTPOHHBIX Kackaj. PaboTa yCHIMTENBHOTO 3JIEMEHTA C Harpy3Koi. Y paBHEHHE Harpy3049Hoi psamoii. [lapamerpsr
YCWJIUTEJISIX HArpy304HOTO pexuma. Pexumbl paboThl YCUIUTENBHBIX JJIEMEHTOB.
CamocTrosiTesibHAsi padoTa 00y4arOIIMXCs 2
— IlocTpoeHue Harpy304HOM NPSIMOM U oNpeiesieHne Ha Hel pabovei TOUKH
Tema 3.2. Coaeprxanue yueOHOIo MaTepuasa 4
OoOpaTHble CBSA3M B Omnpenenenne oOpaTHOW CBs3u. Buubl oOpaTHbIX cBs3ed. CTPYKTypHBIE CXEMBbl YCHIIMTEICH C
YCHJIUTEJISIX oOparHbIMU CBs3siMU. [lonokuTenbHast M OTpUIaTeNbHAS 0OpaTHas CBs3b. BiusiHue 0OpaTHOH CBS3U
Ha OCHOBHBIE [10KA3aTENb YCUIUTES.
IpakTHYecKoe 3aHATHE 2
[TpakTrueckoe 3anstue Noe8 Pacuer nmokasareneil CTpyKTYPHBIX CXEM YCUIIUTENIEH C pa3TuyHbIMU
Bugamu OC
CamocTosiTesibHAsI padoTa 00yYarOIMXCst 4
— IloaroroBka K NpakTUYECKOMY 3aHSATHUIO;
— TloaroroBka HOKIag0B TEMaM:
— CocraBrieHne MHOTOKACKaHBIX CTPYKTYPHBIX CXEM C Pa3IMYHbIMH BHIaMU 00OpaTHBIX CBsI3Ei
Tema 3.3. Conep:kaHue y4e0HOTro MaTepuaia 4
Kackaabl Hasnauenmne KITY. TpeGoBanusi, mpenbsiBasiembie K KITY. KIIY Ha OUDONSpHOM TpaH3UCTOPE C
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NnpeIBapUTEIbHOIO
yeusenus (KITY)

obmmmM smutTepoM (03).CriocoOsl mogaun HampspkeHus: nutanus. CrnocoObl Mojadd CMEUIEHUSI.
TepmocTrabunuzamuss ¥ TEPMOKOMIIEHCAIlMs padoueld TOYkW. BimsHme meneit oOpaTHOM CBs3H.
YceunurensHbid kackan Ha BT ¢ oOmieit 6a3oii: cxema, OCHOBHBIC IOKa3aTelld, MPUMEHEHUE,
JIOCTOMHCTBA W HEJIOCTAaTKH. Y CHIUTENbHBINA Kackaa Ha BT ¢ obuum xosmtekropom. KITY Ha moneBbix
TpaH3HUCTOpax.

JlabGopaTopHoe 3aHsiTHE
JlaGopatopuoe 3anstue NeS HccnegoBanue paboThl Kacka/ia MpeABAPUTEIHHOIO YCHUIICHUS

CamocTrosiTesibHAsI padoTa 00yYarOIMXCst
— TloaroroBka k 1a00paTOpHOMY 3aHSTHIO
— Pacuer 0CHOBHBIX XapaKTEPUCTUK MHOTOKACKAIHOTO YCUJIUTENs

Tema 3.4. Conep:kaHue y4e0OHOIro MaTepuaJia
Boixoanbie HasnaueHne BBIXOAHBIX KackaloB. TpeOoBaHUS, MPEIbSBISEMbIE K BBIXOJHBIM KacKajaMm.
YCWINTEIbHBIE OfHOTaKTHbIE BBIXOAHBIE KAaCKajbl: CXEMbI, OCOOEHHOCTH pPAaOOThIl, OCHOBHBIE TEXHHUYECKHE
KaCKaJbl MOKa3aTeIy, Ha3HAUYE€HUE JIIEMEHTOB. JIBYXTaKTHBIC BBIXOJHBIC KACKAaJbl: CXEMbI, OCOOCHHOCTH
paboThl, OCHOBHBIE TEXHHUECKHE MTOKA3aTENH, Ha3HaUeHHe 31eMeHTOB. Da3onHBEepCHBIN KacKal.
JlabopaTopHoe 3aHsiTHE
Jlaboparoproe 3ansTue Ne6 MccnenoBanue paboThl OHOTAKTHOTO BBIXOAHOTO KacKaaa
Jlaboparopuoe 3ansitue No7 MccnenoBanue pabOThl IBYXTAKTHOTO BBIXOJHOTO KacKaja.
CamocTrosiTesibHAsI padoTa 00y4arOIMXCst
— TloaroroBka k 1a00paTOPHBIM 3aHATHIM;
— IlocTtpoeHne BpeMEHHBIX JuarpaMM paboOThl JBYXTaKTHOIO BBIXOJAHOIO Kackaja U
(ha30MHBEPCHOTO KacKajia
Tema 3.5 Conep:kaHue y4e0OHOIro MaTepuaJa
Yeunanrenu Onpenenenue u HazHadeHue YIIT. OcHOBHBIE MTOJIOKEHHS 00 YCUIIUTENSIX OCTOSHHOTO ToKa. Cxema

MOCTOAHHOI'0 TOKA

VIIT npsimoro ycuinenust. Apeiid vyns YIIT u ciocoOs! ero camxenus. JuddepeHnmanbHbie Kacka bl
VYIIT, npunnun padotel. banancusle cxemsl YIIT, npuHuun paboThl.

CamocrosiTeibHas padoTa 00y4arOIMXCA
— TlpopaboTKa KOHCIIEKTOB 3aHITHN, Y4€OHBIX U JOMOJIHUTEIbHBIX U3IaHUN

Tema 3.6.
OnepanuoHHbIe
yeusauteau (OY)

Conep:kaHue y4eOHOIro MaTepHuaJa

Ha3nauenne onepaunonnsix yeunureneit (OY). YI'O B cxemax. CtpykrypHas cxema OY. Haznauenue
KackaaoB cTpykTypHou cxeMbl OVY. Ilapamerpsl u xapakrepuctuku OY. MapkupoBka OY. Metoaunka
MOCTPOCHUSI cXeM (DYHKIMOHANBHBIX y310B OY. MHBepTHpYIOIIHE W HEMHBEPTUPYIOUINE BKIIOUCHHUS
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OYy.

JlabGopaTopHoe 3aHsiTHE 2
JlaGopatopnoe 3anstue Ne8 MccnenoBanue cXeM YCTPOICTB Ha ONEPAIIMOHHOM YCUJIMTEIE
CamocTrosiTesibHAsI padoTa 00yYarOIMXCst 4
— IIpopaboTKka KOHCIIEKTOB 3aHATHIA, YICOHBIX M IONOJHUTEIBHBIX U3AaHUI
Tema 3.7. Conep:kaHue y4e0OHOIro MaTepuaJa 8
I'enepatopsl Konebarenbubiii koHTyp. CBOOOmHBIE KoONeOaHUs B KouebOaTedbHOM KOHType. BBIHYXIeHHBIE
rapMOHHMYeCKHX Koje0aHusl B MOCIEAOBATEIbLHOM M MapajuIeIbHOM KoJieOaTeNbHOM KOHType. Buasl mapasmienbHbIX
KoJIeOaHu i KOHTYpOB. BBIHYXIeHHBIC KOIEOAHUS B CBS3aHHBIX KOHTYpaX.
[TpuHtK MOCTpOeHUs U pabOTHI reHepaTOpa CHHYCOUAATBHBIX (TApPMOHUYECKHX ) KOJICOaHHH.
OcHOBHbBIE OHATHS U TPEOOBAHMSI K TOCTPOSHUIO T€HEPATOPOB FTAPMOHHUYECKUX KOJICOaHUH.
Astoreneparop tuna LC. TpexToueunbie cxembl aBToreHeparopoB tumna LC. Ctabunu3anus 4acToThl
reneparopos tuna LC. KBapieBbie reHepaTopbl U CXEMbl C IPUMEHEHUEM KBAapIEBBIX CTAOUIM3aTOPOB
Buapr nzbuparensasix RC-nieneii. RC-reneparopsl. RC-reneparopsi ¢ pazocasuraromieii [-o6pa3Hoii
RC-nenbto: npuHIMI paboThl, HA3HAUEHHE JIEMEHTOB, 0OecreueHne yCIoBHid caMoBo30yx1eHus. RC-
reHepatop ¢ moctoM Buna. RC-renepaTop Ha OCHOBE ONEPAIMOHHOTO YCHIIUTEIIS
IIpakTHYeckue 3aHATHSA 4
[IpakTrueckoe 3austue Ne9 MccinenoBanue cxem aproreneparopon tuma LC
[Tpaktuueckoe 3ansitue Nel0 MccnenoBanue cxeM aproreneparopon tuna RC
CamocTrosiTesibHAsi padoTa 00yYarOIIMXCs 4
- IloaroroBka K NPaKTUYECKUM 3aHSATUSIM
Pa3pea 4. 60
CxeMOTeXHUKA
HMIYJIbCHBIX H
nn¢poBeIX
YCTPOMCTB
Tema 4.1. Coaeprxanue yueOHOro MaTepuasa 4
Oo6mas OcHOBHbIE TOHATHUS U OMPEENIEHUs UMIYJIbCHBIX CUTHAJIOB. [lapamMeTphl 371eKTPUUECKUX UMITYJIbCOB.
XapaKTepPUCTUKA U [lepuoanueckass MOCIENOBATEILHOCTh HMITYJILCOB M €€ napameTpbl OrpeaelieHHe HMIYJIbCHBIX
napamMeTpsbl ycTpoiicTs. [IpenmylecTBa UMIYILCHOTO PEKHUMA IIEpe]] HHBEPCHBIM.
HMITYJIbCHBIX JlabopaTopHoe 3aHsiTHE 2
CHTHAJIOB Jlaboparoproe 3ansTue Ne 9 MccrnenoBanue mapaMeTpoB UMITYJIBCHOTO CHTHAJIA C TIOMOIITBIO

ocriorpaga
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CamocrosiTeibHas padoTa 00y4arOIMXCA
— IIpopaboTka KOHCIIEKTOB 3aHATUH, YIEOHBIX U JOTOTHUTEIBHBIX U3/1aHUM.
— TOATOTOBKA K JJAOOPAaTOPHOMY 3aHSATHIO

Tema 4.2 OcHOBBI

Conep:kaHue y4e0OHOIr0o MaTepuaJa

MOCTPOEHMA OOurre cBepenus o GopMHUpYIOMUX LensaX. JInHelHble n HemuHelHbIe (OPMUPYIOIINE IIETIH.
dopmupyommx [TocTpoeHnue u MpUHIKIT PabOTHI TMHEHHBIX (OPMUPYIOMUX Heneil: auddepeHupyomas u
neneu unTterpupyromas nenu RC-tuna. OrpaHnuurenu.

CamocrosiTeibHast padoTa 00y4aOIMXCA

[TpopaboTKa KOHCIIEKTOB 3aHATHI, YICOHBIX M JIONOJHUTEIBHBIX U3TaHUH.
Tema 4.3 Coaeprxanue yueOHOro MaTepuasa

DJIeKTPOHHBbIE KJIOYH

OcobenHocTH pabOTHl TPAH3UCTOpPA B KIOUYEBOM pexume. OnektpoHHble kimtoun Ha BT 1 IIT.
ITepexoanble mporecchl B IeKTpoHHOM Kiroue Ha BT. Bpemennsle nuarpaMMel paOoThI.

CamocTrosiTesibHAsI padoTa 00yYarOIMXCst
— IlpumepHas TemaTHKa BHEAy IUTOPHOU PaOOTHI:
— OcobenHoct pabOTHI TPaH3UCTOPA B PEKHMME HACBIIICHHUS «KIIOY 3aMKHYT», B PEXKHUME
OTCEUKH «KJII0Y PAa3OMKHYT»

Tema4.4 Conep:kaHue y4e0OHOIro MaTepuaJa
HNmnyabcHble reHepa- | OOmme cBeqeHUs 00 HWMIYJIBCHBIX TeHeparopax W ux kinaccuukanus. OOmmue cBeIeHUus O
TOPBI reHeparopax  NPSMOYTOJBHBIX  HMITYyJbCOB.  [lpuHIMm  mocTpoeHHs W paboTa  CXEMBI
CaMOBO30Y KJAIOIIErocsi MyJIbTUBUOpPATOPA C KOJUIEKTOPHO-0a30BBIMH CBS3SIMU M MYJIbTHBHOpaTopa B
KIyImeM pexume. brokuHTr-reHeparop: oOIIMe CBEICHHS, MPUHIMII MOCTPOCHHUS M paboTa CXeMBI
aBTOKOJIe0aTEeTHbHOTO (CaMOBO30YKIAIOMIETOCs) M KAYIIEro OJOKHMHT-TeHepaTopa.
JlabGopaTopHoe 3aHsiTHE
JlaGopatopnoe 3anstue Nel0 MccnenoBanue paboTsl MyJIbTHBHOpaTOpa U 0JTHOBHOpaTopa
Jlaboparoproe 3anstue Nell VccrnenoBanue paboThl OJIOKMHT-TE€HEpAaTOpa
CamocTrosiTesibHAsI padoTa 00y4arOIMXCst
— TloaroroBka K J1aOOpaTOPHBIM 3aHITHSM;
Tema 4.5. Coaeprxanue yueOHOro MaTepuasa
Tpurrepsi O6mme cBenenus o Tpurrepax. CrmocoOsl 3amycka tpurrepoB. Tpurrep IlImutra. [Ipunnmum paboTsl.

AMniuTyHas xapakrepuctuka tpurrepa HimuTra.

CamocTrosiTesibHAsi padoTa 00y4arOIMXcst
— IlpopaboTka nexnuii
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Tema 4.6 Coaeprxanue yueOHOro MaTepuasa 8

CxeMOTEeXHHKA Jlornueckue nsnemeHThl. OCHOBHBIC Jormueckue (yHKuu. Tabnuibel HCTHHHOCTH. Jlormueckue
HHTErpajbHbIX BbIpakeHUs. [IpUMEHEHHE JIOTMYECKUX 3JIEMEHTOB K OCHOBHBIM CXeMaM. MeToauKa MOCTPOCHHS
JOTHYECKHX JIOTUYECKUX CXEM 1O 3aJlaHHBIM BbIpaKeHUSIM. OCHOBHBIC JIOTHYECKUE 3JIEMEHTHI B HHTETPATHLHOM
3JIEMECHTOB HCIIOJITHCHHUU. TpI/IITepBI Ha JIOTUYCCKHUX DJICMCHTAax. C‘ICT‘II/IKI/I.

JlaGopaTopHble 3aHATHSA 6

Jlaboparopuoe 3ausitue Nel2 VccrenoBanue TOTHYECKUX AIEMEHTOB
Jlaboparopnoe 3ansTue Nel3 VcciemoBanue TpUTTEPOB Ha JIOTHYECKUX dJIEMEHTaX
JlaGopatopnoe 3anatue Nel4 MccnenoBanue MyJIbTHBHOpATOpa Ha JIOTHUYECKUX HIEMEHTAX

CamocTrosiTesibHAsI padoTa 00y4arOIMXCs 4
— TloaroroBka k 1a00paTOPHBIM 3aHATHIM
— TlocTpoenue cxeM 1o 3a/laHHbIM JIOTHYECKUM BBIPAKEHUSAM

BCEI'O: 214

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHHUS y4eOHOT0 MaTepuaia UCIOIb3YIOTCS ClIeyIoIIe 0003HaYEHUS:

1. — 03HAaKOMUTEBHBIN (y3HABaHUE paHEe U3YUEHHBIX 00BEKTOB, CBOMCTR);

2. — penpOAYKTUBHBIN (BBITOJIHEHHUE JIEATEILHOCTH MO 00pa3ily, MHCTPYKIIMU WIH MO PYyKOBOACTBOM);

3. — IPOAYKTUBHEIN (IJIAHUPOBAHUE M CAMOCTOSTEILHOE BHIMTOJTHEHHUE ICSITEIIBHOCTH, PEIIeHNEe TPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI
YUYEBHOU JUCIHUIIJIMHBI

3.1. MarepuajbHO-TEXHUYECKOE 00ecIeYeHue

Peanuzauus paboueil mporpaMMbl y4eOHOM NHUCUUILIMHBI TpeOyeT HalIu4us
71a00paTOPUU ANEKTPOHHON TEXHUKHU.

O06opynoBanue J1abopaTOpUM U pabOIMX MECT JJabOpaTOPHH:

crenuainu3vpoBaHHas yuyeOHas MeOenb: pabouee MeECTO MpernojaBaress,
000pYyJIOBAHHOE KOMIIBIOTEPOM, YUYEHUYECKHE CTOJIbI, CTYJbs, MIKadbl, KIacCHas
JIOCKa — MEJIOBAs;

TEXHUUYECKHE CPEJICTBA O0yUEHUS: KOMIIBIOTED;

y4eOHO-HarNsAgHble  TocoOus:  cTeHAbl: HTerpajibHble  MHUKpPOCXEMBI,
Yceunurenu, MynbTuBuOpaTopsl, MukpoanekTponnka; Mojenb «BbIIpsSsMUTENbHbIHI
nuo», Monens «Tpansuctopy;

nabopatopHoe oOopymaoBaHue: nadopaTopHbiii cteHna «IIpomanekTpoHuKay,
octiorpad, MyJIbTUMETPHI.

[Ipy npoBeneHUM MPAKTUYECKUX 3aHITUH C UCIIOJIB30BAHUEM KOMIIBIOTEPHOMN
TEXHUKHU 3aHATHUS IPOBOJSATCS B KAOMHETE HHPOPMATUKH.

3.2. UndopMmaumnonHoe odecnevyeHue 00yueHust
[lepeyenr pekoMeHIyeMoill  y4eOHOM  JUTepaTypbl, HH(DOPMAIMOHHBIX
pecypcoB cetu HTEpHET.

OcHoBHas yueOHas TuTeparypa:

1 bepukamBunu, B.IIl. DnexTpoHHas TeXHHKA : YYeOHUK IS CTYI. YUPEKICHHI
cpen. mpod. obpazoBanus / B. III. bepukamBumu. - 3-¢ wm3g., crep. - M. :
M3natensckuii uentp "Axanemus”, 2021. - 336 c. - ISBN 978-5-4468-9930-2. —
TekcT : HenoCpeACTBEHHbBIN

2. Yepmskos, I'. I'. DnexkTpoHHas TexHUKa : y4dyeOHOE MOCOOME IS CPETHETO
npodeccuonansHoro obpazosanust / I'. I'. Yepmskos, C. I'. Ilpoxopos, O. B.
[Iuuaop. — 2-e usa., nepepad. u gomn. — Mocksa : U3gatensctBo FOpaiit, 2023. —
250 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-11052-4. —

Tekct : anexktponHblt // ObOpazoBarenvHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/517291 (nara o6pamenus: 06.02.2023).

3. MunoszopoB, O. B.  OCHOBBI D3JEKTPOHHMKM : YYEOHHK JMJIi CPEIAHEro
npodeccuoHanbHoro oopazosanus / O. B. Munosizopos, U. I'. [TankoB. — 6-¢ u3 .,
nepepadb. u gon. — MockBa : M3garensctBo IOpaiit, 2023. — 344 c¢. —
(ITpodeccuonanbuoe oOpazoBanue). — ISBN 978-5-534-03249-9. — Teker :
eKTpoHHbI //  OOpa3oBarenpHast 1uiatdopma HOpaitt [cakit]. — URL:

https://urait.ru/bcode/511789 (mata o6pamenus: 30.01.2023). — Pexum noctyma:
JUISL aBTOPU3. MOJIb30BATENEH.

JlomonHUTENBHAS YueOHas IuTepaTypa:
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1. Munenuna, C. A. DIeKTpOHHKA U CXEMOTEXHHUKA : Y4eOHUK W MPAKTUKYM ISt
cpennero npodeccruoHanbHOro oopaszoBanus / C. A. Muiennna ; moj penakiueit H.

K. Munenuna. — 2-e uza., nepepad. u nomn. — Mocksa : M3narensctBo FOpaiit,
2023. — 270 ¢. — (IlpodeccuonanbHoe oopazoanue). — ISBN 978-5-534-06085-
0. — Texkct : anextponHslid // O6pa3oBarenbHas miarpopma FOpait [calT]. —

URL: https://urait.ru/bcode/514160 (mata obpamenus: 30.01.2023). — Pexum
AOCTYTIA: ISl aBTOPU3. TIOJIH30BATEIICH.

2. UBanos, 1. . DnexkTpoTeXHUKa U OCHOBBI AJIEKTPOHUKH : Y4eOHUK 11 cro / .
. WUBanos, I'. U. Conosses, B. S. ®ponos. — 2-e uzna., crep. — Cankrt-IlerepOypr
: Jlanp, 2022. — 736 c. — ISBN 978-5-507-44715-2. — TeKcCT : dIEKTPOHHBIH //
.HaHB : AIIEKTPOHHO-OMOIMOTEeUHAs CHUCTEMA. — URL:
https://e. lanbook com/book/254627 (mara oOpamenus: 30.01.2023). — Pexum
NOCTyMa: JAJisl aBTOPU3. TTOJIb30BATENEH.

3. Ky30BkuH, B. A. DnekTpoTexHHKa W SJEKTPOHHMKA : YUYEOHHMK JJII CPEIHEro
npodeccuoHanbHoro oopazosanus / B. A. Ky3oskun, B. B. ®uinaroB. — Mockaa :

N3parensctBo KOpaiit, 2022. — 431 c. — (IIpodeccuonanbHoe oOpazoBaHue). —
ISBN 978-5-534-07727-8. — Tekct : osnekTpoHHbI // OO0pa3oBarenbHas
mwiarpopma FOpaitr  [caiit]. — URL: https://urait.ru/bcode/490149  (nata

oOpamenust: 27.05.2022). — Pexum noctymna: A aBTOPU3. MOJIb30BATENCH.

3.3. Boinosinenue TpedoBanmii ®I'OC B yacTH MCHOJb30BAHUSA
AKTHBHBIX U HHTEPAKTUBHBIX (hopM 00yUeHU

B menmsx peamu3anmuy KOMIETEHTHOCTHOTO TMOAXOAa pabouas mporpamma
peIyCMaTpUBAET HCIIOJB30BAHUE B 00OPa30BATELHOM IMPOILIECCE AKTHUBHBIX U
WHTEPAKTUBHBIX ()OPM TMPOBEACHUS 3aHATHH B IeNAX (HOPMHUPOBAHHS W Pa3BUTHUSA
001X 1 MpodeCCUOHATBHBIX KOMITETEHITUH:

Tema 2.1. Cxembl BBIIPSIMIICHUS W CriaXuBaromme (GuUibTpel B ¢dopme
UTPOBBIX YIIPOKHEHUHN U PEIICHUS CUTYallMOHHBIX 3a1a4

Tema 4.6 CxeMOTeXHMKa HHTETPATBHBIX JIOTHYECKUX DJIEMEHTOB B (hopme
00CYXICHHS 1 PEIICHUS TPAKTUIECKUX 3a71a4.
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4. KOHTPO.JIb U OIEHKA PE3YJIbTATOB OCBOEHH
YYEBHOU JUCIHUIIJIMHBI

OmeHka KadecTBa OCBOCHUS YUYEOHOW IUCIUIIMHBI BKIIIOYACT TEKYITUH
KOHTPOJIb YCIIEBAEMOCTH ¥ TPOMEKYTOUHYIO aTTECTAIHUIO.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH OCYLIECTBISICTCS MPEINojaBaTeyieM B
MpoIecCe MPOBEICHUS MPAKTUYECKUX M JTaOOPATOPHBIX 3aHATHM, TECTUPOBAHMS, a
TaKXe€ BBITIOJIHEHUSI 00YUYaOIIMMUCS WHAWBUIYATbHBIX 3aJaHUN B COOTBETCTBUU C
(OHIOM OIICHOYHBIX CPEACTB M0 YUeOHON JUCIUTUIUHE.

Pe3yabTarsl 00yueHus ®opMbI 1 METOABI KOHTPOJISI

(0oCBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHHS) U OIIEHKH Pe3yJbTATOB 00yUeHHUs
YMmeHus:
ONpENENATh U aHAJTU3UPOBATh OCHOBHBIE [TApaMETPBI YCTHBIH OIpoc,
AJEKTPOHHBIX CXEM U [0 HUM OIPENEIATh BBITIOJIHEHUE TECTOB,
paboTOCTIOCOOHOCTh YCTPOMCTB 3JEKTPOHHOM TEXHUKH BBIIIOJIHEHUE U 3aIUTa
IPOM3BOIUTH MTOI00P 3JEMEHTOB SJIEKTPOHHOM ammapaTypbl | IPAaKTUYECKUX U Ja00PaTOPHBIX
110 33JJaHHBIM MapaMeTpam pabor,
YUTATh MAPKUPOBKY JIETAlIEl M KOMIIOHEHTOB SJIEKTPOHHON | HalMcaHue peepaTos,
anmapaTypbl 3K3aMEH
3HaHus:
CYIIHOCTbH (PU3MUECKHUX MPOIECCOB, TPOTEKAIONIUX B YCTHBI OIpoc,
DJIGKTPOHHBIX MPUOOPAX M YCTPONCTBAX BBITIOJIHEHUE TECTOB,
MPUHIAI PAO0OTHI TUMOBBIX AIEKTPOHHBIX YCTPOHUCTB BBIIIOJIHEHUE U 3aIUTa
MPUHIIMITBI BKIIOYEHHSI 3JIEKTPOHHBIX MPUOOPOB U IPaKTUYECKHX U JaO0PaTOPHBIX
MIOCTPOEHUS JJIEKTPOHHBIX CXEM pabor,
OCHOBBI MUKPOJJIEKTPOHUKH, HHTETPAIbHBIC MUKPOCXEMBI 1 | HAallMCaHUEC pedeparos,
JIOTUYECKHE YCTPOUCTBA JK3aMeH
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