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1. TACIIOPT PABOYEM ITPOI'PAMMbBI YYEFHOM JIUCITUTIIMHBI
OI1.03 IIpuxkaagHas 3JIeKTPOHUKA

1.1. Ob61acTh NPUMEHEHUsT MPOTrPaMMBbI

PaGoyast mporpamMma y4eOHOW MUCIUIUIMHBI SBIISIETCS YACThIO MPOTPaAMMBbI TIOATOTOBKU
crienuanucToB cpeaHero 3BeHa B coorBeTcTBUU ¢ PI'OC CIIO mo cnermumansHocTH 09.02.01
«KoMIbIOTEpHBIE CUCTEMBI U KOMITJIEKCBD).

1.2. Mecto y4eOHOM JUCHUIUIMHBI B CTPYKType MNpoOrpaMMbl HOATOTOBKH
CIEHHAJHNCTOB CPEHEero 3BeHa

VYuebnas guctumauHa OI1.03 IIpukiaagHasi 3JIeKTPOHMKA OTHOCUTCA K IHUKITY
obmenpodeccuonansubix aucuuriud [TTIICC3

1.3. Hean u 3aga4un y4eOHOH JUCHUNIMHBI — TPeOOBAHHUS K pe3yJbTaTaM O0CBOEHUS
Y4eOHOM IMCUMILINHBI:

B pesynbrare ocBoeHust yueOHON AUCIUILTHHBI 00YYarOIIHIACS 10/IKeH YMeTh!

- pas3nuYarh MOJYNPOBOAHWKOBEIC JHOIBI, OWIOJSPHBIE W TIOJCBBIC TPAH3UCTOPHI,
TUPUCTOPHI HA CXEMaX U B U3IEITUAX;

- OINpeNeNsATh Ha3HAYCHHE W CBOWCTBA OCHOBHBIX (DYHKIIMOHAJIBHBIX Y3JIOB aHAJOTOBOM
JJIEKTPOHMKU: YCUIIUTEIIEH, TEHEPAaTOPOB B CXEMAX;

- UCTIOJIB30BaTh ONEPALIMOHHBIE YCUITUTENH JIJIsl TOCTPOCHUSI PA3JIMUHBIX CXEM;

- NPUMEHATHh JIOTMYECKHE BJIEMEHTBHI, JJISI MOCTPOCHHUS JIOTUYECKHUX CXEM, I'PAMOTHO
BBIOMPATH WX MAPAMETPhI U CXEMbI BKIIIOUCHHUSI.

B pesynbrare ocBoeHuUs y4eOHOW AUCIUTUIMHBI 00YJaIOUIHIACS A0JI5KeH 3HATD!

- IPUHLUIB! GYHKIIMOHUPOBAHUS HHTETpUPYIOIIUX U Auddeperunpyromux RC-nenei;

- TEXHOJIOTHIO M3TOTOBJECHWS M TMPHHIUIBI (YHKIMOHUPOBAHHS MOIYNPOBOIHUKOBBIX
JIMO/I0B M TPAH3UCTOPOB, THPUCTOPA, AaHATIOTOBBIX ANIEKTPOHHBIX YCTPOICTB;

- CBOMCTBA H/I€AIbHOTO ONEPAI[IOHHOTO YCHIINTEIIS,

- IPUHLUIIBI AEHCTBHSI TEHEPATOPOB NPSIMOYTOIbHBIX UMITYJILCOB, MYJIBTHBUOPATOPOB;

- OCOOCHHOCTH TIOCTPOCHHUS JHOJHO-PE3MCTUBHBIX, IHOMHO-TPAH3UCTOPHBIX U
TPaH3UCTOPHO-TPAH3UCTOPHBIX CXEM peau3aluu OyneBbIX GyHKLUH;

- nu(poBbIe MHTETPABHBIE CXEMBI: PEXHMBI PadOTHI, TapaMeTpbl U XapaKTEPHCTHUKH,
0COOEHHOCTH IPUMEHEHUS NpHU pa3paboTke MU(PPOBHIX YCTPOICTB;

- JTambl HBOJIOIMOHHOTO Pa3BUTHS HWHTETPAJBHBIX CXeM: OOJIbIINE WHTETPaIbHbIC
CXEMBbI, CBEpXOOJbIIME WHTETPAJbHBIE CXEMBbl, MHKPOIPOIECCOPbl B BHUJAE OJHOW WU
HECKOJIBKMX CBEPXOOIBIINX WHTETPATBHBIX CXEM, TEePeX0o] K HaHOTEXHOJOTHSIM MPOU3BOJICTBA
MHTETPaJIbHBIX CXEM, TeHJICHIIMU PA3BUTHUS.

Ilepeyens (popMHUpPYEMBIX KOMIIETEHIIUM:

O6mme komnerenuun (OK)

OK 1. IloHumare CyImHOCTb U COLMATIbHYIO 3HAUMMOCTh CBOEH OyayIel mpodeccuu, mposiBIsTh
K HEW YCTOWYMBBIN MHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTh, ONPEAEISITh METOAbl M  CHOCOOBI
BBITMIOJIHEHUSI TPO(ECCHOHATBHBIX 33/1a4, OLIEHUBATh UX 3((HEKTUBHOCTH M Ka4eCTBO.

OK 3. Pemiare mpoOsiembl, OLIEHUBaTh pPHUCKM M NPUHUMATh pELICHUS B HECTAHIAPTHBIX
CUTYaIHUsX.

OK 4. OcymiecTBiATh MOUCK, aHAINU3 U OLEHKY MH(opMay, He0OXOUMOM Uil TOCTAaHOBKH U
peleHus MpoeCcCUOHAIBHBIX 3a/1a4, IPO(eCCHOHATBHOIO U JIMYHOCTHOTO Pa3BUTHSL.



OK 5. Ucnonb3oBarh UH(POPMAITTOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH JUIS
COBEPILIEHCTBOBaHMS IPOPECCUOHAIBHON JeSITETbHOCTH.

OK 6. PaboTtarh B KOJIJIEKTHBE U KOMaHJIe, 00€CIIeUnBaTh €€ CIIoYeHne, 3PPEKTUBHO 0OMIATHCs
C KOJUIETaMH, PyKOBOACTBOM, IIOTPEOUTEISIMH.

OK 7. CraBuTth 1LI€IM, MOTHBHUPOBAaTb JEATEIBHOCTh IOAYMHEHHBIX, OpPraHU30BBIBATH U
KOHTPOJINPOBAaTh UX pabOTy C NPUHATUEM Ha ce0sl OTBETCTBEHHOCTH 3a PE3YJbTAT BBIIOJIHEHUS
3a1aHUM.

OK 8. CamocTosATeIBHO OIpeaeaTh 3aJadl Npo(ecCHOHAIBHOIO U JMYHOCTHOIO Pa3BUTHA,
3aHMMAThCS CAaMOOOPa30BaHUEM, OCO3HAHHO IJIAHUPOBATH MMOBBIIICHNE KBAIN(DUKAIIH.

OK 9. BBITh TOTOBBIM K CMEHE TEXHOJIOTHI B TPO(HECCHOHAIIBHON JIEATEILHOCTH.

Ipodeccnonanbubie komnerenuuu (IK)

[1K 1.1.BomonHATe TpeOOBaHUS TEXHHUYECKOTO 3aJaHHUs Ha MPOEKTUPOBAHHWE HUPPOBBIX
YCTPOMCTB.

[1IK 2.3. OcymecTBisiTh yCTaHOBKY W KOH(UTYpHpOBaHUE TEPCOHAIBHBIX KOMITBIOTEPOB U
HOAKIIIOYEHUE TepUPEPUIHBIX YCTPOICTB.

1.4. Kosin4ecTBO 4aCOB HA OCBOCHHE NIPOrPaMMbl YU4eOHOM TMCUMILINHBI:
MaKkcuMalbHas yueOHasi Harpyska oOydaromierocs 182 vaca, B TOM uucne:

o0si3aTenbHas aymuTopHas yacOHas Harpy3ka 120 gacos,
camocTosTenbHas padora obyuaromierocs 62 yaca.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCITATLTAHBI

2.1. O0bem y4eOHOI TMCHUILIHHBI M BU/IbI y4eOHOH padoThl

Bun yueOHoii padoThl Oo0bem yacoB

MakcumanbHas yueOHas Harpy3Ka (Bcero) 182
O6si3aTeIbHasI Ay IUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 120
B TOM 4YHCJIE:

JIEKIIUHI 82

JabopaTopHbIe pabOThI 36

IPAKTUYECKUE 3aHATUS 2
CamocTosiTesibHasi padoTa odyyaonierocsi (Bcero) 62

IIpome:xxyTounasi arrectamus B GopMe 3K3aMeHa B 4 ceMecTpe




2.2. TemaTnueckui iaH u cogep:xanue yuyeoHou qrucuuniannbl OI1.03 IlpukiaaaHasi 3JieKTPOHUKA

HanmeHoBaHue Conep:xanue y4e0HOro MaTepuaJa, 1adopaTopHblie padoThl M NPaKTHYECKHE 3aHATHS, Oo0bem yacoB YpoBennb
pa3iesioB U TeM CaMOCTOsITeJIbHAsl pa6oTa 00y4arommuxcsi OCBOCHUS
Beenenne Ponp m MeCTO 37IEKTPOHHOI TEXHHKH B COBPEMEHHOM MHpE, OOIIHOCTh €€ MOHATHH M NPEICTaBICHU. 2 1
3HadeHne B Mpo(ecCHOHATBHON AEATEIFHOCTH U NP OCBOCHUH TPOo(ecCHOHANBHON 00pa3oBaTesHON
POTPaMMBI.
Paznen 1. DnexkTpoHHbIe NIPUGOPHI. TeXHOT0THS M3rOTOBJIEHHS] H NPHHIUNBI (PYHKIMOHMPOBAHUS TOTYNPOBOJHUKOBBIX 72
JAMO/I0B M TPAH3MCTOPOB, THPHCTOPA, AHAJIOTOBBIX 3J1eKTPOHHBIX YCTPOICTB
CojaepxaHue y4eOHOr0o MaTepuaja 4
[IpoBOIHMKH, IUINEKTPUKH, MOITYNPOBOAHUKH. COOCTBEHHAs! IPOBOAUMOCTb U CIIOCOOBI 00pazoBaHUA 5 2
MPUMECHBIX TPOBOJMMOCTEH MOIYIIPOBOJAHUKOB.
Tema L.1. Ou3nuecKue MNPUHIUNB pabOTHl IOMYNPOBOAHUKOBBIX AHO0R0B. OOpa3oBaHME U CBOWCTBa «P-N» 2
(I)mnqec]mue OCHOBRI nepexona. KonraktHele spneHus. IIpsmoe u oOpaTHOe BKIIIOUEHHE «P-N» mepexona. BomsrammepHas 2
SJICKTPOHHOM TeXHUIH xapakrepuctrka (BAX) «p-n» nepexona. [Ipo6oii «p-n» nepexosa u ero BUIbI.
CamocTosiTeJIbHASA PaGoTa CTYIEHTa 6
®du3KKa TBEPAOro Tea. 6
Conep:xanue yueOHOTo MaTepuaa 8
BeInpsiMuTesIbHBIC AHOIBL: YCTpOiicTBO, pabora, BAX, mapamerpbl, MapKHpOBKa, MNPHUMCHCHHE. 2 2
[TapaenbHOE M MOCIEAOBATENHHOE BKIIOUECHUE AUOOB.
PagnodacToTHBIC JHOIBI, HMITYABCHBIC JHOJBI: YCTPOHCTBO, pabora, BAX, npumenenne. 2 2
Tema 1.2. Huons! loTku: ycrpoiicTBo, padora, BAX, napamerpsl, MapkupoBka, mpuMeHenue. [lepexon merami- 5 2
ITonynpoBoaHMKOBBIE | MOJIYIPOBOJHHUK.
auoabl. TexHosorus Bapukaner u ctabunutponsl. CTaOMINTPOH: YCTpPOWCTBO, oOo3HaueHue, padora, BAX, mapamerpsr. 2
U3rOTOBJICHUS U IIpocteiimmii cTabunuzaTop HampspKeHHs. Bapukam: ycTpoicTBO, yCIOBHOE 0003HAYE€HHE, BOJIBT- 2
NPUHIHUIIBI (apasHas XapaKTepHCTHKa, TPUMEHEHHE.
¢yuxunonupoBanusi | JlaGoparopubie paGoThl 4
MOJIYIIPOBOJHHUKOBBIX Hccnenosanne TNOJIyIIpOBOJHMKOBOTO JIMOJA. 2
Anoos HccnenoBanne cTaOMIUTpOHA. 2
CamocTosiTesIbHASA PadoTa CTYIEHTa 6
ITonmynpoBOAHMUKOBBIE AMOIBI: YCIOBHbIE Tpaduyeckue oOO3HaUEHHUs, MapKuUpoBKa (paboTa co 4
CIIPABOYHOM JINTEPATYPOIA).
Omnpenenenne napaMeTpos 11uooB mo BAX. 2
Tema 1.3. Conep:xaHue yueOHOro MaTepuaJa 12
TpaH3ucTOpHI. bumnonspabie TpaH3UCTOPHI: KIacCCHU(PUKAIMS, YCIOBHbIE TpaduuecKkue O0O0O03HAYSHUs], YCTPOHCTBO. 5 2
[onsTne 0 TpaH3ucTope NpsiMOi B 00paTHOH npoBoUMOcTH. PaboTa TpaH3ucTopa.
TexHonorus CxeMBbI BKITIOUEHHS TPAH3UCTOPOB. AHAJIM3 CXeM BKJIIOYCHHS TPAH3UCTOPA O MapaMeTpaM. 2 2
HM3rOTOBJICHUSA U Crarndeckne XapaKTepUCTHKH TPAH3UCTOPOB. BXOMHBIE M BBIXOAHBIE XapaKTEPUCTUKU TPAH3HCTOPOB, 2 2
NPHHIUIIBI BKIIoueHHBIX 1o cxeme ¢ Ob n O3. [TorATHE 0 MPOXOJHON XapaKTEPUCTHKE TPAH3UCTOPA.




¢yuxuuonupoBanus | Pabora TpaH3McTOpa B IMHAMUYECKOM pEXHME (C Harpy3Koi): cxema, MOHATHS 00 MCXOIHOM U paboueM
MOJIyIPOBOHUKOBBIX | PeXXHMax paOOThl YCWIIUTENs, MOCTPOCHUE JWHAMUYECKOM XapaKTEpUCTHKH. BimsHue Harpysku Ha 2
TPaH3HCTOPOB TMIOKa3aTelld YCUIIUTEISL.
[loneBble TPaH3UCTOPHI C YNPABIAIOMIKM P-N MEPEXOAOM: YCTPOMCTBO, NPUHLMUI JIEHCTBUS, CXEMBI 5
BKJIFOUEHHSI, XapaKTEPUCTHUKH, TapaMeTPBL.
[ToneBble TPaH3UCTOPHI C M30JIMPOBAHHBIM 3aTBOPOM: YCTPOMCTBO, YCIOBHOE OOO3HAUYEHHE, MPUHIUII 5
paboTHI, CXeMbI BKIIOUEHHS, XapaKTEPUCTUKH, TAPAMETPHI.
JlaGopaTopHble padoThI 6
HccnenoBanne TpaH3MCTOPa, BKIFOYEHHOTO 0 cxeMe ¢ «Oby. 2
HccrnenoBanue TpaH3UCTOPa, BKIIFOYEHHOTO 0 cxeMe ¢ «OD». 2
VccnenoBanue moaeBoro TPaH3UCTopa. 2
CamocTosiTeJIbHAs padoTa CTyIEeHTa 10
Omnpenenenne «h» mapamMerpoB OHIIOISIPHBIX TPAaH3UCTOPOB II0 CTaTHIECKHM XapaKTEPUCTHKAM 5
(pemieHue 3a1ay 1Mo MpuMepam).
BTU3 - TpaH3uCTOPHI: YCTPOHCTBO, TEXHUUECKUE TAPAMETPHI, YCIOBHBIE rpaduiecKre 0003HAYCHHUSI. 5
T 1.4 CoaepxxaHue y4eOHOr0 MaTepuaJja 2
ema 1.4. = =
T Knaccudukanms THpHCTOpPOB. YCTPOHCTBO M NPUHLUN JICHCTBHA JHOTHBIX M TPHOMHBIX THPHUCTOPOB.
HPUCTOPBHI.
T p p XapakTepucTHKH M mapamerpsl. OnpeneneHue MoIynpOBOIHUKOBEIX IHOJ0B, OMIONAPHBIX M MOJEBBIX 2
eXHOJIOT sl
TPaH3UCTOPOB, THPHCTOPOB HA CXEMAX U B U3ACIHSIX.
U3TOTOBJICHUS U
IIpakTuyeckue 3aHATHSA 2
MPUHIMIIBI
[TpoBepka nCIpaBHOCTH MOITYTPOBOAHUKOBBIX MPHOOPOB C NOMOIIBIO TECTEPA. 2
¢GyHKuMOHNpOBaHMS
CamocrosiTeibHast padoTa cTyleHTa 4
MOJIYIPOBOHUKOBBIX -
THPHCTOPOB CutoBble  THPHUCTOPHI (OJHOONEPAMOHHbBIEC): YCTPOHWCTBO, OCOOEHHOCTH, MapKHpoBKa (paboTa co 4
CIPaBOYHOH JIUTEPATYPOHt).
CoaepxxaHue y4eOHOI0 MaTepuaJja 6
®oTO03/1eKTPOHHBIE MPUOOPHI C BHEIIHMM M BHYTPEHHUM (hoTod(dekToM. YCTPONHCTBO, NPHHIMII
T 15 JICHCTBUSA, OCHOBHBIE TTApaMEeTPBl, CXeMBl BKJIIOUCHHUS, YCIOBHBIE rpadudeckre o003HaueHus. ONTPOHBIL: 2
@ ema 1.5 YCTPOWCTBO, NPUHIMI JIEHCTBUS, OCHOBHBIE NMapaMeTphl, CXEMBl BKIIOUEHHs, YCIOBHBIE rpadudecKue
0T03IEKTPOHHEBIE o6o3Hauenus. O61acTh MPUMEHEHMS.
npuodopsl 1 = =
. Krnaccudukaius u o0mue XapakTepUCTUKA YCTPOMCTB OTOOpaxkeHuss WHGHOpMaIUU. YCTPOHUCTBO, CXEMBI 2
cTpoiicTBa .
yerp BKJIIOYCHUS, MPUHIUAI JEUCTBUSA DJICKTPOITIOMUHUCIICHTHBIX U ) KUAKOKPHUCTAJNIMYCCKUX NHIUKATOPOB.
0TOOpaKeHust
A — OnexTpoHHO-TydeBas Tpyoka (3JIT) ¢ anekTpocraTndueckuM oTkIoHeHHeM Jiyda. [Torstue 06 DJIT ¢ 5
p MAardiuTHBIM OTKJIOHCHHEM JIy4a.
JlaGoparopHble padoThI 2
HccnenoBanne dJIeKTPOHHO-ITYYE€BON TPYOKH. 2
Paznen 2. AnasioroBasi cxemMorexHuka. HazHauenue M cBOiiCTBa OCHOBHBIX (yHKIHOHAJBbHBIX y3JI0B AHAJIOTOBO#i 60
IEKTPOHHMKH: YCHJINTeEIell, reHepaTopoB B cxemaX. IIpuHuunbl GyHKIHOHMPOBAHUS AHAJIOTOBBIX WIEKTPOHHBIX YCTPOHCTB
Tema 2.1 CoaepkaHue y4eGHOro MaTepuaja 14
ch.JIHT(;.H.n IToka3zarenn u xapakrepucTuky ycunurenei. Kiaccuduranus ycunureneir. OCHOBHBIE KOJHMYECTBEHHBIC 2

IIoKa3arcjin YCHHHTCHCﬁ. KadecTBenHble moka3arenu YCHHHTCHGﬁ. JIuHeliHbIe 1 HeIMHEHHEBIC NCKAKESHMS.




Tema 2.2.
Yenaurean MOIIHOCTH

Pexxumbl paboThl yeunureneit kinacca «Ay», «By», «AB». I'paduueckuii ananmn3 pexxumon padbotsl. Beibop
TOYKH MOKOSL.

CrnocoObl MUTaHUS OUIIONAPHBIX TpaH3UCTOPOB. CMelieHne (GUKCHPOBaHHBIM TOKOM 0asbl. CmeleHue
(pMKCHpOBaHHBIM HaIpsHKEHHEM Ha 0ase.

TeMnepaTypHaﬁ CTaGI/IJ'II/IBaIII/IH. CxeMbl CTa6I/IJ'II/I3aHI/II/I peKUMa paGOTLIZ KOJUICKTOpHAsA, SMUTTCPHAsA,
OMUTTCPHO-KOJUICKTOPHAA.

YeunutenbHBIA Kackaj ¢ oOIUM 3MHUTTepoM. Ha3HaueHue a1eMeHTOB, cxema, paboTa. DKBUBaJCHTHAsS
CXeMa YCHJIUTEIS C OOLIMM 3MUTTEPOM.

O6paTHBI€ CBA3HU B YCUIIUTEIIAX. BI/I,IIBI O6paTHI>IX CBHSeﬁ, HX BIMAHNEC HAa KOTMYCCTBCHHBIC H KAYCCTBCHHBIC

MOKa3aTeNN YCUITUTEN.
Cxemsr ycmmureneir ¢ OOC. Cxemsl ¢ mocienoBarenbHoi u mapamurenbHoii OOC mo Toky. Cxemsbl ¢
napasensHo OOC 1o HanpsHKEHNI0. DMHATTEPHBIA TOBTOPHUTENb.

N

JlaboparopHble padoThI

HWccnenoBanue paboTs! yemmrens ¢ O0.

Uccnenoanue ycunurens ¢ Ob.

UccnenoBanue ycunurens ¢ OK.

Uccnenoanne OOC B MHOTOKAaCKaJHOM YCHJIUTEIIE.

NINININ

CamocrositeibHast padoTa cTyleHTa

PexwM paboTs! ycmnmreneit kimacca «Cy.

CrnennaiabHbIS BUIbI YCHHHTeHeﬁ Ha 6I/IHOJ'I$[pHLIX TPAH3UCTOpaAX.

HapaSI/ITHBIe O6paTHLIe CBsA3W B MHOT'OKACKaJIHbIX YCHUJIMTCIIAX.

CoaepxxaHue y4eOHOr0 MaTepuaJja

OnHoTakTHBIE ycumuTenu MomHocTd (YM) Yeunurenn MOITHOCTH C TpaHC(OpMAaTOPHBIM BBIXOJIOM.

JIByXTaKTHBIC YCHIUTEIN MOITHOCTH. YM B pexxume kmacca «A», «By», «AB». I'padudeckmii aHamm3
paboTHI.

YennuTenu MOIIHOCTH ¢ 6e3TpaHc()OPMATOPHBIM BBIXOIOM.

[Ipenoxoneunsle ycunurenu. Pa3oMHBEPCHBIE KacKabl ¢ TpaHC(HOPMATOPHOH Harpy3Koi, ¢ pa3iesIeHHOH
Harpy3Koi, ¢ aBTO0AJIaHCHPOBKOM.

NN NN

JlaGoparopHble padoThI

I/ICCHCZ[OBaHI/IC OAHOTAKTHOT'O YCHUJIUTCJISI MOITHOCTH.

N

I/ICCHCZ[OBaHI/IC JABYXTAKTHOI'O YCUJIUTECJISI MOIIHOCTH.

CamocrosiTeibHas padoTa CTyleHTa

HapaJmem,Hoe BKJIFOYCHUC YCHUIIUTCJIbHBIX DJICMCHTOB.

Tema 2.3
Yeuaurean
MOCTOSTHHOI0 TOKA

CoaepxxaHue y4eOHOro MaTepuaJja

VIIT npsimoro ycunenus. Apeti¢ nyns B YIIT. Crnoco6s! ocnabnenus npetida nyns. JuddepenunansHoie
YCUIIUTEJIH.

N ([OINNININE] N (N N INOWWIN[OININININ(o N

OCHOBBI MHKPORJIEKTPOHUKH: 3JIeMEHTH HHTeTpasbHBIX cxeM (MC), knaccudpukamms UMC, napamerps,
CHUCTEMBI ~ YCIOBHBIX  Tpaduyeckux  oOo3HaueHmil.  DyHKIMOHAJIBHAS  MHKPOAICKTPOHHKA.
IomynpoBogankossie UMC.




{udpoBbie MHTErpasbHBIE CXEMBI: PEKUMBI PabOTHI, MapaMeTpbl W XapaKTEePUCTHUKH, OCOOCHHOCTH
NPUMEHEHHUs NIpU pa3paboTke NU(POBBIX YCTPOWCTB; 3Talbl ABOJIIOIMOHHOTO Pa3BUTHsI MHTETPAIbHBIX
cxeM: OOJIbIINe HHTErPaJIbHbIE CXEMBI, CBEPXOOJIBIINE HHTEIPAILHBIE CXEMBI, MUKPOIIPOIIECCOPHI B BU/IE
OJJHOM WM HECKOJIBKHX CBEPXOONBIINX HMHTETPANBHBIX CXEM, IepexoJ] K HaHO TEXHOJOTHIM
TPOM3BOJICTBA HHTETPAIBHBIX CXEM, TCHACHINHU Pa3BUTHSL.

CBOJCTBa HACANBHOTO ONEPANMOHHOTO YCHJIMTENS, NpHMEHEHHe. lcronp30BaHME ONEpanuoOHHbBIX
YCWINTENEH Uil IOCTPOEHUs pa3nuyHbIX cxeM. KoMnaparopsl. IHTErpaabHOE UCIIOTHEHHE YCUIIUTENEH.

JlaGopaTopHasi padoTa

HccnenoBanne onepanioHHOTO YCHITHTEISL.

CamMocrosiTeJibHasi padoTa CTyIeHTa

[IpuMeHeHHe OepallMOHHOTO YCHIIUTEIS UL IOCTPOCHHS PA3IMYHBIX MEKTPOHHBIX YCTPOHCTB (paboTa
CO CIPaBOYHOM JTUTEPATYPOIt).

N OO DN

Wnterpanpaoe wucnonHeHne ycwinTened. CrnenuanbHbIE BHIBI yCHIIUTENEH Ha OWIONAPHBIX
TPaH3UCTOPAX.

Pasnes 3. UmnysabcHbIe yeTpoiicTBa

48

Tema 3.1.
Ilepexoanbie u
¢opmupyromue nenu

CoaepxxaHue y4eOHOr0 MaTepuaJja

10

OOmas XapakTepHCTHKAa HMITYJIbCHBIX YCTPOWCTB, IapaMeTphl MMITYIbCHBIX CHTHAjoOB. [IpuMeHeHHe
JIOTHYECKUX 3JIEMEHTOB JUIS TOCTPOCHUS JIOTHUECKUX CXEM, BBIOOpP MX MapaMEeTPOB M CXEM BKIIIOUCHHS.
OCoOeHHOCTH  TOCTPOCHUS  JTMOTHO-PE3UCTUBHBIX, AHOJHO-TPAH3UCTOPHBIX W TPAH3UCTOPHO-
TPaH3UCTOPHBIX CXEM pean3anuu OyJaeBbIX QyHKIUH.

®dopmupoBarend UMIynbCoB. [IpuHIMI QyHKIMOHUPOBAHUS WHTEIPUPYIOIIUX U IUPPEPESHIUPYIOIUX
RC-neneit, aneKTpuYecKre CXEMbl.

Juonueie orpaHuuutTeNnd. [IpuHIMN pabOTHI, 3JICKTPUYCCKHE CXeMbl. llocienoBarenbHbIC U
napaJsuiesibHble JUOJHbIE OIPAHUYUTEIH.

TpaH3UCTOpHBIE 3JIEKTPOHHBIE kmoun. Cxema, paboTa Kiro4a, IIE€PEXOAHBIE IIPOLECCHl IPHU
nepekiitoyeHnd. CnocoObl MOBbIILIEHUS] OBICTPOACHCTBUSI.

Tpanzucropusie Tpurrepsl. O61He cBegeHus. [IpocTenmii CHMMETPUYHBIN TPUTTEP C KOJUIEKTOPHO-
6a30BbIMH CBsI3siMU. Cr10coOBI 3aITycKa TPaH3UCTOPHBIX TPUITEPOB.

JlaGoparopHble padoThI

HccnenoBanne THOAHBIX KIIIOUEH

Uccnenosanne RC-neneii.

CamocrosiTeibHast padoTa CTyleHTa

Iepexomupie «RCy» memm.

Kitoun na MITI-Tpan3ucropax.

Tema 3.2.
I'enepatopnl
peJIaKCalMOHHBIX
KoJIe0aHmii.

CoaepxxaHue y4eOHOro MaTepuaJja

AR OINNA DN

Knaccudukanms reHeparopoB. IIpuHIMIBI JEWCTBHS TEHEPATOPOB IPSIMOYTOJBHBIX HMITYJIbCOB,
MyIbTUBHOpaTopoB. OHOBUOpATOp. YCTPOWCTBO, IPUHIMIT JEHCTBHS, NpUMEeHeHne. MylbTuBHOpaTop n
OJTHOBHOPATOp B MHTETPAILHOM HCIIOJTHEHUH.

N

I'eneparop nuHeilHO u3MeHstomerocss HampspkeHus. Ilpunnun peifctBus. Ilpumenenue. I'enepatop
niooOpasHoro Toka. Ilpunnun peiicrsus. [Ipumenenue.
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JlaGopaTopHbie padoThI

HccnenoBanue MynsTHBHOpaTopa

HccnenoBanue réHeparopa l'II/IJ'I006pa3HOFO TOKa

CamocrosTeabHAS paﬁoTa CTyA€HTA

FeHepaTop Tpaneucu AaJIbHOTO HAIIPSAXKCHUSA

Tema 3.3.
I'eneparopsbl
TapMOHHYECKHUX
KoJIe0aHui

CojaepxxaHue y4eOHOr0o MaTepuaja

Tunsl reHeparopoB rapMmMoHHueckux koijeOanuii. KoneGarenpHblii koutyp. Ilpmaiun neiictBus LC-

TCHCparopa. YcnoBus CaMOBO36y)KZ[eHI/IH ABTOI'CHCPATOPOB.

3aimTa 3JeKTPOHHBIX YCTPOMCTB OT NepeHanpsKeHU .

JlaGopaTopHbie padoThI

HccrnenoBanne reHepaTopa CHHYCOMIANBHBIX KOJICOaHUH.

CamocTosiTeJIbHAs PadoTa CTyIEeHTa

RC-aBrorenepartopsl.

KBapueBaﬂ CTa6I/IJ'II/I3aI_II/I$[ YaCTOTHI.

IR IOINININ DN (BN

Bcero:

182

*J1J1 XapaKTepUCTUKH YPOBHSI OCBOCHUSI yU€OHOI0 MaTepualla NCHOJb3YIOTCS CIEAYIONE 0003HAUEHU:
1. — o3HaKOMUTENBHBIN (y3HABAaHUE paHEe U3YYCHHBIX OOBbEKTOB, CBOICTB);

2. — penpONYKTUBHBIN (BBITOTHEHNE ACATEIILHOCTH IO 00pa3ily, MHCTPYKIIUU WITU TIOJT PYKOBOICTBOM)
3. — MPOAYKTUBHBIN (IUIAHKPOBAHKME M CAMOCTOSITEILHOE BBIIIOIHEHHE ICATEIBHOCTH, PEIICHHE MPOOIEMHBIX 3a71a4)
[Ipu camocTosTeIHbHON PadOTE CTYICHT UCIIONIB3YeT PeCypChl OMOIMOTEKN U HHTEPHETA.
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3. YCJIOBUSI PEAJIM3ALIMY PABOYEI IPOrPAMMBI YUEBHOM
TACIHATLITAHBI

3.1. Tpeﬁ()BaHl/lﬂ K MUHUMAJBbHOMY MaT€pUAJIbHO-TCXHUYIECCKOMY o0ecneyeHn 1o

Peanmuzanus yueOHOM AuUCHUIUTMHBI TpeOyeT Hamuuusi y4eOHOW aymuTopuu U

nabopatopuu «JIEKTPOHHON TEXHUKI.

PoONOE

=

OobopynoBanue y4eOHOH ayIuTOPUN:

JI0CKa KJIacCHas

[I0CAJJOYHbIE MECTA 110 KOJINYECTBY 00YJarOIUXCS;
pabouee MECTO IIPETOIaBaTels;

KOMILJIEKT Y4eOHO-HaITISAHBIX TOCOOUH.

OobopynoBanue 1adoparopum:
ctoJbl 1aboparopubie CI13-8,

CTCH/bI (JIAMITOBBIX YCUJIMTEJICH, TPAH3UCTOPHBIX ycuiuteneH, JIyd-87, uHTerpaibHbIX
YCHJIMTEIEH),

ociiorpadsl ¥ U3MEPUTETbHBIC TPUOOPHI.

3.2. UndopmannonHoe obecneyeHue ooydeHust

IlepeueHb pexoMeHayeMbIX Y4eOHbIX H31aHuil, WHTepHeT-pecypcoB, A0NOJHHUTEJIbHON
JINTEPaTyphbl.

OcHoeéHble UCIOUHUKU:

1. KoHTposibHBIE MaTepHalbl MO NEKTPOTEXHUKE U AMEKTPoHHUKH:Yueb. [locobue ams
yupexnaeHuit cpen. npod. odpazoanus/[}O.IJlaneiaun, B.®. Arapmuxos, E.U.
Maxkapenko|.-M.:M3nar nentp «Akagemusi»,2011.-128c.

2. Tlonemyk B.W. 3amaqHuk 1o 3JIEKTPOHUKE: MPAKTHKYM JUIS CTYI. YUPEKIACHHHA Cpe.
ITpod. O6pazoBanus.-2-e uzn., ucnp.-M.:M3a. Llentp «Axanemusn»,2011-160c.

3. Tlonemyk B.W. 3amaduHuk 1O AJIEKTPOTEXHHUKE W IJICKTPOHUKE: Yued. mocodue Jyis
cTya. cpena. mnpod. oOpasoBaHus.-6-e¢ wu3n., mnepepal., npom.-M.:M3pmar wneHTp
«Axanemusn»,2010.-256c¢.

4. HemmoB M., HemmoBa M.JI. DnekTpoTexHHKa W DJEKTpOHUKAa M.: «AKaaeMus»

OI'AY «®UPO» 2015

H.}O.Mopo30oBa «25eKTpOoTeEXHUKA U EKTpoHUKa» M., «Akagemusi», 2011r.

6. B.U. [Tonumiyk «3aaqHuK 110 3JEKTPOHUKe», M., «Akagemus», 2010 1. «AkageMus»,
2012 r.

o

ﬂOI’lOJ'lHumeJleble UCMOYHUKU.

el el

M.B.I'anbnepun «Onekrponnas texuukay MU/, «Dopym-UHDOPA-M»,2005 r.
M.B.I'ansnepun «9nexkrponHas Texuuka» MU/, «Popym-MHDOPA-M»,2007 r
10.A.bpammep, U.H.ITamyk «mnynscHas texauka» M., «®opym-MHDPA-M», 2009r.
lanbniepun M.B. DnexkrpoHHass TexHuKa:YueOHUK.- 2-€ u3l., Hcmp., gor.-M.:1J{
OOPYM; UHDPA-M,2010.-352c¢.,un.-(IIpodeccuonansuoe oOpazoBanue).

[anbniepun M.B. Dnexrporexnuka u snexkrponuka: YueOHuk.-M.:M1JI ®OPYM;NHDPA -
M,2010.-408c.,un. (IlpodeccronanprHoe oOpazoBaHue).
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6.

MoposzoBa H.IO. DnekrporexHuka W 3IEKTPOHUKA:YUYEOHUK IS CTYHA. cped Tpod.
obpa3zoBanus.-3-¢ uzn.-M.: Akanemus,2010.-288c.

HNuTepHeT-pecypcen:

1.

2.

3.

10.

11.

12.

13.

Poccuiickoe obpasoBanue: denepanbubiii mopraa. URL : http://www.edu.ru/ , (Iara
nocieaHero oopamienus 30.03.2016r.)

Nudopmarnmonnas cucrema "EauHoe OKHO JocTyna K oOpa3oBaTelibHBIM pecypcam'.
URL: http://window.edu.ru/library, ([ara nocnegnero oopamenus 30.03.2016r.)

Odummanpaenii  calit  MunHCcTepcTBa oOpazoBanuss W Hayku P®. URL:
http://www.mon.gov.ru, ([lara nocnennero oopamerust 30.03.2016r.)

®denepanbHbli  LEHTp  HMH(POpMAIIMOHHO-OOpa3oBarenbHbIX  pecypcoB. URL:
http://fcior.edu.ru, ([lara nocnennero odpamenus 30.03.2016r.)

Enunas xoitekuus nudpoBbix oOpasoBarenbHbix pecypcoB. URL: http://school-
collection.edu.ru, ([lara nocieauero oopamienus 30.03.2016r.)

DNEeKTPOHHO-0MOIMOTEeHAS cucrema U3/IaTeNIbCTBA «JIaHby.
URL:http://e.lanbook.com, (/laTa mocnennero obpamenus 30.03.2016r.)

Hayunas osnextponnass Oubmmorexka. URL: http://elibrary.ru, ([lara nocneanero
obpamienus 30.03.2016r.)

AJropuT™BI, SI3bIKH U iporpammbl. O0ydenue B unteprer. URL: http://www.lessons-
tva.info/edu/e-infl/e-inf1-4-2.html, (Jlara nocnenuero oopamenus 30.03.2016r.)

VYuebnoe mocobme. URL: http://nk-nmi.ucoz.ru/_1d/0/27_modul_6.pdf, (/ara
nocieaHero oopamienus 30.03.2016r.)

Jlekuumu. URL: http://www.chemisk.narod.ru/html/algoritm01.html, ([dara
nocieaHero oopamienus 30.03.2016r.)

WNudopmanmonsslii mopran ans papadoruukos: http://www.lazarus.freepascal.org ,
(lata mocnennero oopamenus 30.03.2016r.)

Onextponnka s HaumHaromux, URL: http://madelectronics.ru/uchebnik/, ([lara
nociennero oopamenus 10.04.2017 1)

bubmmodorn.  URL:  http://www.bibliofond.ru/view.aspx?id=581703,  (/lara
nociennero oopamenus 10.04.2017 1)
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4. KOHTPOJIb M OLIEHKA PE3VYJIETATOB OCBOEHUS YYEBHOM
TACIATITAHBI

KoHTponb M oLeHKa pe3yabTaroB OCBOEHHS YUEOHOW NUCHUIUIMHBI OCYIIECTBIISETCS
npernojaBaresieM B IPOIEcCe MPOBEACHHUS NPAKTHUECKUX 3aHATUN, TECTHPOBAHUS, a TaKXKe
BBITIOJTHEHHSI 00YYaIOIMMHKCS HHUBUYaIbHBIX 3a/1aHHUM, IIPOEKTOB.

OneHka KadecTBa OCBOCHHMS YYEOHOW MPOrpaMMbl BKIIIOYAET TEKYLIIMH KOHTPOIb
yCIIEBAEMOCTH, IPOMEKYTOYHYIO aTTECTALIUIO T10 UTOr'aM OCBOCHUSI JTUCIIUIIIIHHBL.

Texymuii KOHTPOJIb MPOBOAMUTCS B GOPME OTIpOCa.

[TpomexxyTodHas arTecTays Mo AUCIHUIUIMHE TPOBOAUTCS B OpPME SK3aMEHa.

Pe3yabTarbl 00yyeHus
(ocBOeHHBbIE YMeHMsl, YCBOEHHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISA U OLlEeHKH
pe3yJbTaToB 00y4eHusl

B pesynbrare ocBoeHust y4eOHON AUCHUIIIMHBI 00YYaroIIUics JOHKEH YMeTh:

pasjinyiarb MOJIynpOBOAHUKOBBIC NTUO/bI,
6I/IHOJ'I$IpHBIe H ITIOJICBBLIC TPAH3HUCTOPLI,
TUPUCTOPHBI HA CXEMaX U B U3ACIIHAX

- HaOJIIOZICHHE 32 BBHITIOJTHECHUEM MTPAKTHIECKIX
pabor;

- OLICHKA BBIMOJHECHUS 3aIaHUM K MPAKTUYECKOU
pabore.

OIpe/IeNATh Ha3HAYEHUE U CBOICTBA
OCHOBHBIX (DyHKIIMOHAJIbHBIX Y3JI0B
aHAJIOTOBOM IEKTPOHUKU: YCHIIUTENECH,
I'€HEPaTOpOB B CXeMax

- HaOJIOZICHHE 32 JICATEIIEHOCTBIO CTYICHTOB Ha
yU4COHBIX 3aHATHSX;

- OIICHKA BBIITOJIHCHUS 33JJaHUH K JIAOOPATOPHBIM
paboTram.

HCII0JIB30BATh ONCPAINOHHBIC YCHIIUTCIN
AJI1 ITIOCTPOCHUS pa3JIMYHBIX CXEM

- HaOJIOZICHHE 32 BBIMTOJHEHNEM JIA00PAaTOPHBIX
pabor;

- OIICHKA BBIITOJIHCHUS 33JJaHUH K JIAOOPATOPHBIM
paboTram.

IIPUMEHSATH JIOTUYECKHUE DJIEMEHTBI, [
IIOCTPOCHUS JIOTHYECKHUX CXEM, TPAMOTHO
BBIOMpATh UX MapaMETPbI U CXEMBbI
BKJIFOYECHHUS

- Ha6JIIOIIeHI/Ie 3a BBIIIOJIHCHUEM ITPAKTHYCCKUX
padorT.

B pesynbrare ocBoeHUs1 yueOHOM AUCIUIUIMHBI 00y4YalOIIUIACs TOJDKEH 3HATh:

NPUHIUIB! PYHKIIMOHUPOBAHHUS
MHTETPUPYIOMINX U AU} epeHIpyomux
RC-neneit

- OIIEHKa KauyecTBa COPMUPOBAHHBIX 3HAHUHN
CTYIEHTA MPU POBEJACHUN YCTHOTO OIPOCa;
- KOHTPOJIb YCBOCHUS 3HAHUM CTYJIEHTOB B
(dhopme TecToB;

- OIIEHKA BBIMOJIHEHUS TPAKTHUECKUX PadoT;
- DK3aMeEH.

TEXHOJIOTUIO U3TOTOBJICHHS U IIPUHLIMIIBI
(YHKIIMOHUPOBAHUS OJTYITPOBOIHUKOBBIX
JUOJI0B Y TPAH3UCTOPOB, TUPUCTOPA,
AHAJIOTOBBIX AIEKTPOHHBIX YCTPONCTB

- OIICHKA BBIMOJHEHMSI IPAKTUYECKUX padoT;
- OLIEHKa KayecTBa C()OPMUPOBAHHBIX 3HAHUMN
CTY[EHTAa NPU IPOBEACHUN YCTHOTO OIIPOCa;
- OIIEHKa KayecTBa C(OPMUPOBAHHBIX 3HAHUI
CTYJEHTA IpU IPOBEACHNUN TECTUPOBAHUS;

- DK3aMEH.

CBOICTBa HNACAJIBHOTO OIICPAIIMOHHOIO
YCUIINUTCIIA

- OLIEHKA BBIMOJIHEHUS TPAKTHUECKUX PadoT;
- OIICHKA KauecTBa C(hOPMUPOBAHHBIX 3HAHHUH
CTyJEHTAa MPHU IPOBEACHUN YCTHOTO OMPOCa;
- OIICHKA KayecTBa C(hOPMUPOBAHHBIX 3HAHUN
CTyJ€HTa MPU IPOBEACHUN TECTUPOBAHUS;

- DK3aMEH.

MPUHIUIBI IEUCTBHS T€HEPATOPOB
[PSAMOYTOJIBHBIX UMITYIbCOB,
MYJIBTUBAOPATOPOB

- OIICHKA BBIMTOJTHEHUSI TPAKTUIECKUX PadoT;
- OIICHKA KayecTBa C(HOPMUPOBAHHBIX 3HAHHUN
CTYACHTA TIPH MPOBEICHUN YCTHOTO ONPOCa;
- DK3aMeEH.
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0COOEHHOCTH MOCTPOCHUS JTHOIHO-
PE3UCTHBHBIX, THOJHO-TPAH3UCTOPHBIX H
TPaH3UCTOPHO-TPAH3UCTOPHBIX CXEM
peanuzanuu OylneBbIX HYHKIIUMA

- OIICHKA BBIMTOJHEHHSI TPAKTUYECKUX PaboT;
- OIIEHKa KayecTBa C(OPMUPOBAHHBIX 3HAHUI
CTYJEHTAa MpU IPOBEACHUN YCTHOTO OIIPOCa;
- OIIEHKa KayecTBa C(OPMUPOBAHHBIX 3HAHUHN
CTYJEHTAa IpU IPOBEACHUN TECTUPOBAHUS;

- SK3aMEH.

1M (POBBIE HHTETPATILHBIE CXEMBI: PEKHMBbI
paboThI, TapaMeTPhl U XapaKTEPUCTUKH,
0COOCHHOCTH IPUMEHEHUs IIPU pa3zpaboTke
U (POBBIX YCTPOHCTB

- OIIEHKa KayecTBa C(hOPMUPOBAHHBIX 3HAHUI
CTYJEHTA IpU IPOBEACHUN YCTHOTO OIIPOCa;
- OIIEHKa KayecTBa C(OPMUPOBAHHBIX 3HAHUIN
CTY[EHTAa MPU IPOBEACHUN TECTUPOBAHUS;

- DK3aMEH.

3TaIlbl 3BOJTIOLMOHHOTO PA3BUTHUSA
WHTETPAIBHBIX CXEM: OOJIbIITNE
WHTETPATBHBIE CXEMBI, CBEPXOOIBIIIHE
HHTETPAJIbHBIE CXEMBI, MUKPOIIPOILIECCOPHI B
BHJI€ OJTHOM WJIM HECKOJBKHX CBEPXOOJIBIINX
HHTETPAIIBHBIX CXEM, TIEPEXO]T K
HAHOTEXHOJIOTHSIM IIPOU3BO/ICTBA
WHTETPAIIbHBIX CXEM, TEHJICHIIUU Pa3BUTHS

- OIICHKA KauecTBa C(HOPMUPOBAHHBIX 3HAHUH
CTYAEHTA P MPOBEJEHUN YCTHOTO OIIPOCa;
- OIICHKA KauecTBa C(HOPMUPOBAHHBIX 3HAHHUN
CTYACHTA IpU MPOBEJCHUN TECTUPOBAHMS;

- DK3aMEH.
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