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Pabouas mnporpamma guciUIUIMHBL «CXEMOTEXHUMKA AHAJIOTOBBIX AJIEKTPOHHBIX
YCTPOMCTBY» COCTaBJIEHAa B COOTBETCTBUU C (pe/iepalIbHbIM TOCYIapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHAAapTOM Bbiciiero odopazoBanua (PI'OC BO) no HampaBieHHIO TOATO-
ToBKH 11.03.04 DnekTpoHMKa 1 HAHOZJIEKTPOHUKA.

[Iporpammy cocraBui:
Nnwuenko I'.I1., noueHT Kadeaps
paguodusuku 1 HaHoTtexHoyoruit T KyoI'Y,

KaHJ. (pu3.-MaT. HayK /7//[4(,/

TTOITHSE

Pabouas mporpamma gucCHUIUIMHBL «CXEMOTEXHUKAa AHAJOTOBBIX AJIEKTPOHHBIX
YCTPOMCTB» YTBEpKJAeHAa Ha 3acedaHuu Kadenpsl (pa3zpaboTumka) paauoGU3UKU U
HAaHOTEXHOJIOTUI

npotokoi Ne 4 ot 18 anpesst 2024 r.

3aBenyrommii kadeapoit (pa3padboTyrka) MOITHCE
PaGouast mporpamma obcyxaeHa Ha 3acefaHuu Kadeaphl (BbITYCKaIOIIEH)
panroPu3UKN 1 HAHOTEXHOJIOTUIA

npotokoi1 Ne 4 ot 18 anpesnst 2024 r.

3aBenyrommii kadheapoi (BbITyCKaroIei) THOAITHCE

YTBepxkaeHa Ha 3aceaHUH Y4eOHO-METOAMYECKON KOMUCCUHU (DUBUKO-TEXHUYECKOTO
dakynbTeTa
npotokoJt Ne 5 ot 18 anpesnst 2024 r.

MOAINMUCH

[Ipencenarens YMK dakynsrera H.M. boraTos
PerieH3eHTHI:
Kiemés Aptém EBrenpeBud, nupektop OO0 «DJIXAPT»

HpyxunuH Banepuit AnaTosnbeBud,
HadaJIbHUK KOHCTpYKTOpcKoro 6topo OO0 «Konctpykropckoe 6ropo «MCy



1 desn 1 3a1a4M U3yYeHU s TUCHMILUIMHBI (MOLYJIA).
1.1 Ilean ocBOeHUS TUCHUIIHHDI.

Henbto nucuuruinHbl « CXeMOTEXHHKA aHAJOTOBBIX AJIEKTPOHHBIX YCTPOMCTBY SIBISETCS U3Y-
YeHHe OCHOB TEOpUU pabOThl, METOJOB aHAlU3a M MPOEKTUPOBAHUS OCHOBHBIX THUIIOB YCTpPOMCTB,
IpeHa3HAYCHHBIX JJI1 YCUJICHUS, PUIIbTpALMU, IEPEMHOXKEHHS, OTPAHUYEHUS YPOBHS, ITpeoOpa3oBa-
HUS COMPOTUBIICHUM U BBIMOTHEHUS APYTUX JTUHEHHBIX U HEMHEUHBIX Olepanuil HaJl aHAJIOTOBBIMU
CUTHAJIAMH, CIEKTP KOTOPBIX MPOCTUPAETCS OT HYJIA JIO0 HECKOJIBKUX COTEH Merarepil, a Takxe 3Ha-
KOMCTBO C TEXHHYECKMMH TpeOOBAHMSIMH K aHAJIOTOBBIM YCTPOWCTBaM, CBSI3bI0 ATHX TpeOOBaHUU ¢
Ha3HAYCHHEM U OCOOCHHOCTSIMHU PaJHOCUCTEM, B KOTOPBIX 3TH YCTPOMNCTBA MCIOJIB3YIOTCS, BHIOOPOM
CXEMOTEXHUYECKUX PEIICHUN U KOHCTPYKTUBHBIMU OCOOCHHOCTSIMHU.

1.2 3agaun AMCHUILIMHEI

- (GopMHpOBaHUE 3HAHUI METOAOB pacueTa M HPOSKTHUPOBAHUS J€Taliei, Y3JI0B aHaJOIOBBIX
AJIEKTPOHHBIX YCTPOUCTB,;

- (hopmupoBaHME yMEHHUS HCIOJIb30BaTh CPEACTBA aBTOMATHU3AlMKM MPOECKTHUPOBAHHUS aHAJIOI0-
BBIX JJIEKTPOHHBIX YCTPOMCTB;

- (hopMUpOBaHME HABBIKOB pacueTa U MPOEKTUPOBAHUS JI€TAJICH, y3JI0B aHAIOTOBBIX 3JEKTPOH-
HBIX YCTPOWCTB C IIOMOILBIO CPEJICTBA aBTOMATU3ALINH.

1.3 MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM MPOrpaMMbl

JucuunnuHa «CXeMOTEeXHHUKAa aHaJOTOBBIX JJIEKTPOHHBIX YCTPOMCTBY» OTHOCUTCS K 00s3a-
TEJIbHBIM JTUCIMIUIMHAM BapuUaTHBHOW vacTH biioka 1 yueOHoro miana. i yCHENIHOTO H3y4YCHHS
JTUCITUTUIMHBI HEOOXOAMMBI 3HaHUS JUCIHIUTUH «OCHOBBI TEOPUU SICKTPUUSCKUX Ierneiy, «Dusnka
MOJTYTIPOBOJTHUKOB U JIGKTPOHHKAY, « DIEKTPOHUKA U KOMIIOHEHTBI JICKTPOHHOU TeXHHKW». OcBOe-
HUE JUCIUTUTMHBI HEOOXOUMO JUISl H3yYeHUS TUCIUTUTHH «OCHOBBI MPOMBITINICHHOW AJICKTPOHUKNY,
«OCHOBBI KOHCTPYHUPOBAHHUS U MPOESKTUPOBaHUS MpuOopoB U cucteM ansi BACy», «YcTpoiicTBa mpue-
Ma 1 00paboTku curHanoB ans BAC.

1.4 IlepevyeHb MJIAHMPYEMBbIX Pe3yJbTATOB O0y4eHHMs 10 AMCHMILIMHE, COOTHECEHHBIX €
IVIAHNUPYEMBIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTeJIbHONH NMPOrPaMMbl

N3yyenne naHHON ydeOHOW NUCHUIUIMHBI HAmpaBlieHO Ha (OPMUPOBAHHME Y OOYyYarOIIMXCS
obwenpogheccuonanvnvix xommnetenuuit (O/1K):

Kox u HauMeHOBaHHE HHAUKATOPA* MOCTHIKCHHUS Pe3ynbraThl 00yYEHUS 110 TUCIUILIHHE
KOMIIETSHIINH (3Haem, ymeem, gnaoeem (HABLIKU U/UTU ONBIM OEsAMENbHOCL))

OIIK-2 CnocoGeH caMOCTOSITEJIbHO MPOBOIUTH IKCHEPHMEHTAJIbHbIE MCCIEI0BAHAS W HMCHOJH30BAaTh OCHOBHBIE
npueMbl 00paAdOTKHU U NMPeICTABJEHUS MOJYYEHHbIX JaHHBIX

NOIIK-2.1. HaxoauT 1 KpUTHYECKH aHATU3UPYET 3HaeT NPUHLIMIBI MOCTPOEHHS W PabOThl THUIOBBIX YCTPOMCTB
nHpopMaluio, HEOOXOAUMYIO JUIsl PEILICHNUS TTOCTaB- yCHIIeHHUs M NpeoOpa3oBaHKsl aHAJIOTOBBIX CHI'HAJIOB, OCHOBHBIC
JIEHHOU 3ajaun acreKThl W NpoOJIEMBl NPUMEHEHUSI 3THX YCTPOHCTB B pajno-

3J'I€KTpOHHOI7[ anmaparype pasjimdHoro Ha3Ha4YCHU .

HOIIK-2.2. CriocobeH BbIOMpaTh CIIOCOOBI M cpeicTBa | YMeeT NMPUMEHSTh NpaBuia paboThl ¢ U3MEPHUTENBHBIMUA MPUOO-
M3MEpEeHUil ¥ TPOBOJUTH HKCIIEPUMEHTAIILHBIC HCCIIe- | PaMH, METO/Ibl pacyéra ANEKTPOHHBIX CXeM
JIOBaHHs

HOIIK-2.3. Biageer crocobamu 00pabOTKK U mpen- | Biageer HaBpikamMu cOOpa W aHajiM3a MCXOIHBIX MAHHBIX IS
CTaBJICHHSI IMOJYYCHHBIX JaHHBIX W OIEHKHU IMOTPEHI- | pacyeTa M MPOCKTHPOBAHUS ICTAlCH, Y3JI0B H YCTPOMCTB paano-
HOCTH Pe3yJIbTATOB H3MEPEHUI TEXHUYECKUX CUCTEM

OIIK-4 Cnoco0eH nMOHMMATH NMPUHUMIBI Pa60Thl COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOIHH M MCIOJb30BATh
HX ISl pellieHusi 3a1a4 npogeccHOHATbHOI JesiTeJIbHOCTH




KOIL 1 HAMMCHOBAHUC I/IH,Z[I/IKaTOpa* JOCTHKCHUSA
KOMIICTCHIIMHN

Pe3ynbraTel 00y4eHUs IO TUCIUILINHE
(3Haem, ymeem, enadeem (HaBbIKU U/UNU ONBIM OESIMENbHOCML))

NOIIK-4.1. 3Haer COBpEeMEHHBIE WHTEPAKTHUBHBIC
IPOrpaMMHBIE KOMIUIEKCHl U OCHOBHBIE IPUEMBI 00-
pabOTKH SKCHIEPUMEHTANBHBIX JaHHBIX, B TOM YHCIIE C
UCIIOJIb30BAaHUEM CTaHAAPTHOTO MPOrpaMMHOro obec-
MIeYEeHNUs], MAKETOB MPOrpaMM OOILET0 U CHEeNUaTbHOTO
Ha3Ha4YeHUsI

YMeeT OCyWIECTBISATh CHHTE3 CTPYKTYPHBIX M 3JIEKTPUYECKHX
cxeM ADY, B TOM YHCIIe Ha 3TaNax, MPEIIIECTBYIONINX aHAIN3Y
CBOMCTB cXeM ¢ romolibio 9BM,

HOIIK-4.2. Ucnonms3yeT BO3MOXHOCTH BBIYHCIIH-
TEJILHOM TEXHUKU U MPOTPaMMHOr0 00ecHeYeHUs s
peleHus 3ajad yIpaBIeHNUs U aIrOpUTMU3ALUU
MTPOIIECCOB 00pabOTKHM HHDOpPMAITHH

YMeeT oCyIIecTBIATh ONTUMM3ALUIO MapaMEeTPOB U CTPYKTYPHI
CXeM; MpPOBOJUTH SKCIEPUMEHTAJbHbIE MCCIEJOBAHUS TaKUX
YCTPOMCTB U UX (QyHKIIMOHAJIBHBIX Y3JI0B

NOIIK-4.3. Bnageer MeTogaMiu KOMITBIOTEPHOTO MO-
JeNMUpoBaHuA (PU3NIECKHUX IPOIECCOB IPH Tepemade
HHPOPMALINH, TEXHUKON WHKCHEPHON M KOMIIBIOTEp-
HOW rpaduku

Brnageer MeTomaMu KOMIBIOTEPHOTO MOJAEIHUPOBAHUS YCTPOHCTB
yCHIIEHHA W IPeoOpa30BaHMS aHAJIOTOBBIX CHIHAJIOB, TEXHHUKOW
WH)XEHEPHOW U KOMITBIOTEpHOU TpaduKu

2. CTpyKTYypa U colepKaHue TUCUUILINHBI

2.1 Pacnipeaesienne TPY10EMKOCTH AUCUMIIMHBI IO BUaM padoT

OOmiast Tpy1OEMKOCTh AUCIHUILINHBI cocTaBisieT 3 3ad. ea. (108 wacoB), ux pacnpenenenue mo

BHJIaM paOOT MPEJICTABICHO B TaOIHIIE.

Bun yueGHO# paboThI Bcero yacos CemecTpsl
5
KonTakTHas padora, B TOM 4HcjIe:
AyIMTOpHBIE 3aHATHS (BCEro) 46 46
3aHsTHs JEKIMOHHOTO THIA 16 16
3aHATHS CEMUHAPCKOTO TUIIA
JlaboparopHbie pabOTHI 30 30
HNnas koHTaKkTHasA padora:
Kontposs camocrosrensHoil padbotsl (KCP) 3 3
[Tpomexyrounas arrectauus (MKP) 0,2 0,2
CamocrosiTeibHass padoTa, B TOM 4HCIe: 23 23
[TpopaboTka yueOHOTO (TEOPETHUECKOT0) MaTepHaia 7 7
[ToaroToBka K 3amure J1abopaTopHBIX padoT 7 7
Pedepar 7 7
[ToaroToBka mpe3eHTalMu 1o Teme pedepara 2 2
KonTpoJan 35,7 35,7
IToarotoBka K ’K3aMeHYy
Oo0masi Tpy10eMKOCTh yac. 108 108
B TOM YHCJIe KOHTAKTHas padoTa 46,2 46,2
3a4. eJ 3 3




2.2 CTpyKTYypa QM CHUIUINHBI:

Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Ne KonunyecTBo yacos
pas- HaumenoBanue pa3zaenon AynuropHas Camocros-
nena Bcero pabota TeIbHAast
Jl 113 JIP pabota
1 Beenenue. O0mue ceenenus 0o ADY. 4 2 - 2
2 [TpuHIMnIBl GYHKIIMOHUPOBAHUS TPOCTEH-
IIMX YCUJIUTENbHBIX KaCKaJl0B U UX paboTa 11 2 6 3
B PEKHMME MAJIOrO CHTHaJa.
3 Kackanp! npeaBapuTeabHOro yCUIICHUS U
oOpaTHBIE CBSI3U B MHOTOKACKa/IHBIX YCHIIU- 9 2 4 3
TEJBHBIX TPAKTaX.
4 Ycennurenu NoCTOSHHOTO TOKA U UHTe- 9 5 4 3
rpajbHbIE ONEPAIIOHHBIC YCHIUTENH.
5 Ycunurenan MOIHOCTH. 9 2 4 3
6 @DyHKIMOHaNbHbIE ycTpoiicTBa Ha OVY. 9 2 4 3
7 AxtuBHble RC-punpTpsl. 9 2 4 3
8 CrenuanbHble YCUIUTEIbHBIE YCTPOUCTBA. 9 2 4 3
Hmozo no oucuunnune: 69 16 30 23
2.3 Coaepxxanue pa3aesoB (TeM) THCHHUIJIMHBI:
2.3.1 3aHATHSA JTeKINOHHOIO THUIIA
Ne Hanmenosa- ®opmMma
pas- | Hue pazjena Coneprxanue pasnena (TeMbl) TEKYIIEeTOo
nena (Tembl) KOHTPOJIS
1 |BsexeHue. Henmn u 3amaunM Kypca, €ro cBs3b C JAPYTUMH JAuUCIUIUIMHaMHu | Pedepar,
OO0uwme cBene- |yueOHoro rutaHa. OmnpezaeneHue NnpeaMeTa AUCLUILIMHBL U 00J1a- | pe3eHTa-
HHS 00 QHAJO- |CTH MPUMEHEHHUs] aHAIOrOBBIX 3JIEKTPOHHBIX ycTpoiicTB (ADY). st
roBbIX MIeK- | KpaTkuil ncropuueckuii O4epK pa3BUTHS aHAJIOTOBOW AJIEKTPOHHU-
TPOHHBIX KH, OTPa)KaIOUIN €€ OCHOBHBIC dTarbl. [IpUHITUIBI TOCTPOSHHS
yCTpOMCTBaX |KJaccu(UKalnus yCTPONCTB aHAJIOroBOM OOpabOTKH CHTHAJIOB.
Buemnue mnapamerpel U Xapaktepuctuku ADY; TpeOoBaHus,
NpeabsBIIsieMble K YCTpoiicTBaM pa3inuyHoro HaszHaueHus. Oc-
HOBHBIC 33J]aui MPOSKTUPOBAHHMS, aHAJIH3a CBOWCTB M IPUMEHE-
HUS aHAJIOTOBBIX JIEKTPOHHBIX CXeM U ()YHKIIMOHAJIBHBIX Y3JI0B
2 | [puHIATIB [IpuHOKI 3JIEKTPOHHOTO YCUIIEHUs. Y CHIINTEIbHBIN Kackan u ero| Pedepar,
¢GyHKIMOHU- | 0000meHHas cxeMa. [lonsaTre o paboueit Touke U AMHAMUYECKUX | TIPE3eHTa-
pOBaHUS NMPO- | (HArpy304HbIX) XapaKTepUCTHKaX. PeXumbl pabOThl aKTHBHBIX st

CTEHIINX YCHU-
JIUTENBHBIX
KacKaJloB U UX
pabora B pe-
KUME MaJIoro
CUTHAJIA

AJIEMEHTOB B YCWJIMTEILHOM Kackanae. Kputepun BeiOOpa pexuma
paboThl yCHIUTENBHOTO TPUOOpa HA TTOCTOSTHHOM TOKE, MPUHITHU-
MBI U CXeMBbI oOecrieueHus: Tpedyemoro pexkmma. CXeMHOe I10-
CTpOCHHE MPOCTEUIITNX YCHIUTEIbHBIX KACKAJOB Ha Pa3IHMYHBIX
YCUJIUTENBHBIX TPHOOpaXx.

Kpurepun um 0cOOEHHOCTH MaJOCHUTHAIBHOTO PEXHMa pPadOTHI
YCHIIUTENBHOTO MpuOOopa. MalocurHaibHbIe MapaMmeTpbl Ouro-
JIIPHBIX W TIOJIEBBIX TPaH3UCTOPOB. CpaBHUTEIBHBIA aHAIU3 Xa-
PAKTEPUCTUK 0A30BBIX YCHIUTENIBHBIX KACKAIOB MPH Pa3IHUHBIX
croco0ax BKIIOYEHHsI TPAH3UCTOpa B CXEMy. AHAIW3 BIMSHUS
TEMIEPATyPHBIX M JAPYTUX AECTAOMIM3HPYIOMMX (HAKTOPOB Ha
pexXuM pabOThl YCHIIMTEITLHOTO KacKajaa Mo MOCTOSTHHOMY TOKY H
CXEMBI CTAaOWIN3allNN.




Kackane:
npeaBapu-
TEJIBLHOTO yCH-
JIeHUs U 00-
paTHBIE CBSI3U
B MHOI'OKAcC-
KaJIHbIX YCHU-
JINTEJILHBIX
TpaKTax.

CrpykTypHass cxemMa MHOTOKacKaJHOro ycuiaurtens. Buasl mex-
KacKaJHOH cBs3U. Pacuer MckakeHHil B 4aCTOTHOM U BPEMEHHOMU
o0nactax. OcoOEHHOCTH MOCTPOCHUS KAaCKa0B MpeIBAPUTEIIbHO-
ro yCWJICHHUS B IIMPOKOMOJIOCHBIX YCHJIMTENSAX: KOPPEKIHUs Xa-
PaKTEPUCTUK B YaCTOTHON M BPEMEHHOU 00iacTsax (mapamerpuye-
ckasg u ¢ nomombio OC); THUIOBBIE W CICIUATbLHBIC CXEMHBIC
KOH(UTYpaIy, HMCIOJIb3yeMble B KacKagaxX IIHPOKOIOIOCHOTO
ycusieHus: (KackoAHble cXeMbl, nuddepeHanbHblii Kackag |
Jp.).

OcHOBHbBIE OMpEeNeNeHNs] U MOHATUS, OTHOCSIIUECS K 0OpaTHBIM
cem3saMm (OC) B cxemorexHHueckux ycrpoictBax: tumnbl OC;
00001IeHHas CTPYKTYpHAst cxema ycunutens ¢ BaenrHeit OC; mo-
HATUS TIOJNOXUTENbHOM M oTpunarenpbHol OC; ycTOMYMBOCTH
ycunutenst, oxaueHHOro OC, OCHOBHbIE KPUTEPUHM YCTOMUMBO-
ctu. Knaccuduxamus OC no cnocobaMm BBEICHUS U CHATUS CUT-
Hana OC. BausHue orpunarensHoil OC Ha XapakKTEPUCTUKU YCH-
JIUTENSL.

Pedepar,
Ipe3eHTa-
st

VYcunurenu
IIOCTOSIHHOT'O
TOKa U UHTE-
rpaJibHbIC
OTIepaIMOH-
HBIE yCHIINTE-
JIH.

Yeumurenu noctossHHoro Toka (YIIT) u 0coOeHHOCTH MX MOCTPO-
enusi. CXeMbl TIPSIMOTO YCHIICHUS W YCHIICHUS C TIpeoOpa3oBaHU-
eM criekTpa. ICTOYHUKHN HECTaOMIBHOCTH pPeKUMa PabOTHI Ha TO-
CTOSIHHOM TOKE, MX OIMCAHWE W MPEICTABICHHUE C ITOMOIIBIO JK-
BHBAJICHTHBIX T'€HEPATOPOB TOKa M HampstkeHus. uddepeninm-
anpHbId Kackana ([AK) VIIT. Ilonstue muddepennnanbHbix (Ia-
pada3nbix) u cuH(}a3HbIX cUrHAIOB. KoaduimeHTh ycuineHus u
BXOJIHBIC COIPOTUBIICHUS It TP PEpeHINATHHBIX U CHH(DA3HBIX
curHajoB. Ocobennoctu cxemotexHuku JIK: mpuHImMm mocrpoe-
HUSI CXEM ‘“‘TOKOBOT'O 3€pKaja” M €ro OCHOBHBIE CBOMCTBA, HC-
MOJIb30BaHUE TE€HEPaTOpoB cTabmibHOro Toka, JIK ¢ Hecummer-
PUYHBIM BBIXOJOM 0e3 motepu ycuienus. [Ipumep cxemHoil pea-
TU3alUU YCUTUTENFHOTO TPaKTa TUIIA OTIEPAIIMOHHBIN YCUITUTETh.
[TonsTue uneansHoro omnepanuonHoro ycunutens (OY). Monenu
u 00o00menHas cTpykTypHas cxema OY. DIeMeHThl CXeMOTEXHH-
ku OVY: JIK, reneparopsl CTaOMJIBHBIX TOKA W HAIMPSIKCHUS,
TPAHCISATOPHI YPOBHSI, BBIXOJIHBIC Kackaabl. OCHOBHBIC TIapaMeT-
pel. YcroitunBocts OY. YacToTHas KOPPEKLUS U €€ CXEMOTEXHU-
4yeckoe obecreueHue.

Pedepar,
npe3eHTa-
UAA

Yceumurenn
MOIITHOCTH

OcobeHHOCTH pabOTHl TPAH3UCTOPHOTO YCHIIUTEIBLHOTO KacKaja B
pekuMe OOJBIIIOr0 CHTHAJa U OCHOBHBIE TPEOOBaHUS, MPEIbSB-
IsgemMble K ycuimuTenasM wmomHoctH (YM). OmHoTakTHBIE Oec-
TpaHchopmaTopHas u TpaHchopMaTopHas cXeMbl YM B pexume
Kj1acca A — OCHOBHBIE SHEPreTUYE€CKHE COOTHOIICHHS U CPABHU-
TEJIbHBIN aHanu3. DHeprernyeckas 3(PQPEeKTHBHOCTh PEKHUMOB C
OTCEYKOM BBIXOJHOTO TOKa (pekuM Kiacca B). JIByxTakTHbIE
cxeMmbl YM B pexknme knacca B. HenmuHeliHble UCKa)KEHUS U Me-
TOJIBI UX yMeHblIeHus B YM. Hcnonbs3oBaHuE pexrMa Kiacca
AB. DMuUTTEpHBIE IOBTOPUTENIH B BHIXOAHBIX Kackanax. [IpuHuum-
I KJIFOYEBBIX METOAO0B ycrieHus. PexxuM kiacca D.

Pedepar,
Ipe3eHTa-
st

DyHKIHO-
HaJbHbIE
yCTpOMCTBA
Ha OVY.

WNHBepTupyromas 1 HEHMHBEPTHUPYIOLAs cxembl BKItoueHus OV,
npeoOpaszoBareib ‘‘TOK-HampsbkeHue”. MHOTOBXOJIOBBIM CyMMa-
Top U quddepeHnuansubii yeunutens Ha OY. [lonstue nsmepu-
tenpHOTO yeunutens. Juddepenimarop, uHTErpaTOp, CXEMBI JIO-
rapudmupoBanusi U aHTHIOrapudbmupoBanus. Peanusanus aHa-
JIOTOBBIX IIEPEMHOXHUTENICH U nenurtelied. Hemnueinsie GyHKIN-
OHAJIbHBIC yCTpoKcTBa HAa 6aze OVY: aMIUITMTYIHBIN OTPaHUYHUTENb,
BBIIPSIMUTEIb U AMIUIUTYIHBIN IETEKTOP.

Pedepar,
npe3eHTa-
st




7 | AKTUBHBIE [TpuHIMIIBL U CXEMBI MIOCTPOCHUSI YaCTOTHO-CEJNIEKTUBHBIX lienei | Pedepar,

RC-¢dunptpel. | c nomomibio npuMenenus RC-nieneil 1 yCUIUTENbHBIX TPUOOPOB. | IPE3eHTa-
[IpakTnueckast peanu3anys TUIOBBIX 3BEHBEB IIEPBOTO U BTOPOTO nus
MOPSIAKOB. 3BEHBS MEPBOTO M BTOPOro mnopsaka Ha 6aze OY. Cun-
T€3 YHUBEPCAJIBHOI'O 3BE€HA Ha JIByX MHTerpaTopax. Pesonaropnoe
3BeHO. [IpeoOpazoBarenu mmmenanca. ['mpatoper. OO00IICHHBIH
peoOpa3oBaTesb UMIIEIAHCA.
8 |CneumanpHble | YCHIHMTENIN BBICOKOW 4yBCTBUTEIbHOCTH. CoOcTBeHHBIC IIyMbl| Pedepar,
YCWINTENbHbBIE | YCUIUTEIBHOIO TpaKTa KaK OCHOBHAs IpPUYMHA, OTPaHUUYMBAIO- | IPE3EHTA-
YCTpOHCTBa mas ero NpeienbHO JOCTHKUMYK UYBCTBUTEIBHOCTh. MeETOZbI s
IIPE/ICTABICHMS U aHAJIM3a IIYMOBBIX CBOWCTB aHAJIOIOBBIX TpaK-
TOB. DKBUBAJICHTHBIE IIYMOBBIE CXEMbI MACCUBHBIX U AKTHUBHBIX
951eMeHTOB cxeM. CriocoObl MOCTPOCHUST MATIOITYMSIINX BXOHBIX
KacKaJoB. Y CWINTEIbHbBIE KAaCKaJlbl C BHICOKUM BXOIHBIM HMIIE-
JTAHCOM.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CemuHapckue 3aHITHS — HE IPEAYCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHUSA

No Hammenopanne HaumenoBanue 1abopatopHbix paboT Popwma Tekymiero
pazzena (TeMbl) KOHTPOJIS
1 [Tpunanumns! GyHKIH- (CXeMbl BKIIIOUEHUSI OUMOISIPHOTO TpaH3ucTopa (cxe- 3amura JIP
OHUPOBAHMS IPO- Ma ¢ OOIITUM AYMUTTEPOM, COCTABHON TPAH3UCTOD).
2 |CTEHIIUX YCHUIIU- Onpenenenye napaMeTpoB MPOCTEHIIET0 yCWINTENb-|  3amura JIP
TEIBHBIX KACKaZ0B M |HbIX KacKaJia rpad)0aHaIUTHYECKUM METOJIOM.
3 |ux pabora B pexxuMe (MajlocUrHAIbHBIE MapameTpbl TpaHzuctopa. Ompe-|  3ammta JIP
MaJjioro CUrHajna JIEJIEHUE TapaMeTpoB TPaH3UCTOpa IPOCTEHIIETOo
YCUJIMTEIBHOTIO Kackala B BbIOpaHHOM paboueit Tou-
ke. Custue AUX kackana.
4 Cxembl cTaOuian3anuu pexuMa padoThl TpaH3ucTop-|  3amura JIP
HBIX YCHUJIMTEJIBHBIX KaCKaJI0B.
5 |Kackane npenBapu- (OnpenesieHne TUHEHHBIX MCKaXEHWH B TpaH3ucTtop-|  3ammwura JIP
TEJIBHOTO YCWJIEHUSI |[HOM YCWIMTENBbHOM Kackazae. OmpezneneHue mnapa-
1 oOpaTHBIE CBSI3U B [METPOB CXEMbl, OOECHEeYMBAIOIINX TpeOyeMmble 4a-
MHOT'OKaCKaIHbIX CTOTHBIE HCKAKEHUS.
6 |ycuIMTENBHBIX Tpak- |BiusHue 0OpaTHOM CBS3M HAa OCHOBHBIE XapakTepu-| 3amuta JIP
Tax. CTHKHU YCHUJICHMSI.
7 Pacuer ycunurenpHoro kackaga c¢ BY- u HU- 3amura JIP
KOppEKLIMENH YaCTOTHBIX XapaKTEPUCTHK.
8 |Ycwmrenu nmocto- |M3ydenne nuddepeHmanbHOro YCHIUTeIbHOTO Kac-|  3amuta JIP
STHHOT'O TOKa U UHTE- |KaJa.
rpajbHbIE ONepaly-
OHHBIE YCUJIMTEIIH.
9 |DysknmonanbHeie |DyHKIMOHAIBHBIE YCTPOWCTBA aHAIOTOBOW 00padoT-|  3amura JIP

ycrpoiictBa Ha OV.

KA CHTHAJIOB Ha OIEpalMoHHbIX ycuiurensx. (Mc-
ClieIOBaHWE pPa0OThl  ONEPAIIMOHHOTO  YCHIIHTEIS
140V /17 B cocTaBe pa3IM4HBIX CXEM.)




2.4 IlepeyeHb Y4YeOHO-METOAUYECKOTr0 oOOecredeHUsl I CAMOCTOSITEJIbHOH PadoThI
00y4yaruuXcs Mo JUCHUILINHE (MOYJII0)

[TepeueHs yueOHO-METOAMYECKOTO 00SCTICUCHUS JUCIIUILTAHBI

No Bug CPC o
T10 BBIMTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
[TpopaboTka MeTtoauueckue yka3aHus 110 H3yUYEHUIO TEOPETHUECKOTO MaTepuana,
1 |reoperuueckoro yTBEpKACHHbIE Kadeapoit paarnoGu3uKkyu 1 HAHOTEXHOJIOT Ui, TPOTOKOI
Marepuajia Ne 7 ot 20.03.2017.

[ToaroroBka Kk 3amy- |MeToquuecKue yKa3aHus 10 BHITOJHEHUIO J1a00paTOpHBIX padoT,

2 |te mabopaTopHBIX yTBEepKJICHHBIE Kadeapoil paainopu3uKu 1 HAHOTEXHOJIOTHiA, IPOTOKOJI
paboT Ne 7 ot 20.03.2017.

bymenesa F0.U. Kak npaBunbHO Hamucathk pedepar, KypcoByIO U JTH-
IUIOMHYI0 paboThl: YuebHoe nocodue i 6akanaBpoB [ DNEKTPOHHBIN
pecypc]: yue6. mocobue — DnektpoH. gad. — M.: Jlamkos u K, 2016. —
140 c. — Pesxum nocrymna: https://e.lanbook.com/book/93331.

3 |Pedepar Ky3uenos U.H. Pedepatsl, KypcoBbie n AUIIIOMHbIE paboThl. MeTouka
MOATOTOBKH U 0pOpMIICHUS [ DNEKTPOHHBIN pecypc]: yuebd. mocodue —
OnektpoH. naH. — M.: JlamkoB u K, 2016. — 340 c. — Pexxum nocrymna:
https://e.lanbook.com/book/93303.
IoAroToBKa Boierskanuna A.O. [lenoBble M Hay4HbIE TPE3EHTALUHU [ DJIEKTPOHHBIM

pecypc]: yae6HOe mocodue — DnekTpoH. naH. — M., bepnua: {upexr-
Menua, 2016. — 115 ¢. — Pexxum ngocryma: http://biblioclub.ru/index.
php?page=book view red&book id=446660.

4 |\mpe3eHTau
o Teme pedepara

Y4yeOHO-METOANYECKUE MaTepuaibl Al CAMOCTOSATEIbHON paboThl 00YyYarolIuXcsl W3 YHhCia
WHBAJIMJIOB | JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3710poBbs (OB3) npenocrasistorest B hopmax,
aJaNTHPOBAHHBIX K OTPAaHUYCHHUSIM HUX 370POBbSI H BOCTIPUSTHS WH()OPMAIINH:

J5is U1 ¢ HapyIISeHUSIMU 3PEHUSL:

— B hopMe PIEKTPOHHOTO TIOKYMEHTA.

J5ia U1 ¢ HapyIIeHUSIMH CTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JItst I ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B I1e4aTHOM (opme,

— B hopMe PIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00ydJaro-
X CA.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu peanuzanuu y4eOHON pabOTHI MO OCBOSHHIO JAUCHUILIUHBI «CXEeMOTEXHHKA aHaJOTOBBIX
AIIEKTPOHHBIX YCTPOWCTBY HCIIOIB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHN:

- I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaI_[I/IOHHI)Ie TECXHOJIOTHH,

— npobieMHOe 00yUeHHE.

Ha nexkuun BbiHOCUTCA 80 % MaTepuana, M3JI0KEHHOTO B MpoOrpamMMme TUCHMILTHHBI. OcTanb-
Hble 20 % MaTepuana BBIHOCSATCS JUISI CAMOCTOSITENILHOTO M3ydeHus. [Ipy oObsScHEHHMH HOBOI'O MaTe-
pHaja UCHONb3YIOTCS MPOOJIEMHOE M3JIOKEHHE, MMOMCKOBasi Oecella M Mpe3eHTalusl ¢ 00CYKICHUEM.
Yacte yqe6Hor0 Marepuraia NpeaAbABIACTCA TAKXKC U B OJICKTPOHHOM BHUAC JIA O3HAKOMJICHUSA U U3Y-
gyeHus. braronaps sTomy cokpaimaercs BpeMsi Ha KOHCIIEKTHPOBAaHHE JICKIIMOHHBIX 3aHATHH, Y4TO MO3-
BOJISACT IIOKAa3bIBaTh HAI'JIAOHBIC HOCOGI/I}I, OGCY)K,Z[aTI: COBpPCMCHHBIC NJOCTUKCHUS HAYKU U TCXHUKU U
pa361/1paTb KOHKPCTHBIC HpO6JICMHbIC CUTyallu, BOSHHUKABIIUC B ITPOLCCCE UCTOPHUICCKOIO PA3BUTHA
HOHynpOBOHHHKOBOﬁ SJICKTPOHUKHU U CXCMOTCXHHUKHU.

B Tedyenue cemectpa CTyAEHTBI, UCIIOJIB3Ysl TUTEPATYPY U Marepuainsl U3 MHTepHeTa, HOIKHBI



MOJArOTOBUTH pedepart, Mpe3eHTaluIo 0 TeMe pedepaTa U BBICTYNHUTh C MPE3EHTAIe Ha JEKIHNOH-
HOM 3aHSTHH.

Ha naGopatopHbIX 3aHATUSX CTYICHTHI, IPUMEHSS Ha MPAKTHKE TEOPETHUECKHUE 3HAHUS, COOU-
paroT Ha MaKETHBIX IMAaHEINSAX 3JEKTPOHHBIE CXEMBbI, y4arcsi padoTaTh ¢ HM(POBBIMH M aHAIOTOBBIMHU
M3MEPUTENIbHBIMU MPUOOpPaMH, MPOBOJSAT PACUETHI AIEKTPUUECKUX XAPAKTEPUCTHK PA3TUYHBIX CXEM.
JlaGopaTopHbie pabOThI BBIOIHAIOTCS MAJIBIMU TPYIIIIAMH CTYJICHTOB T10 2 YeI0BeKa.

O dexTuBHOCTD yueOHOU ASITENLHOCTU CTYIEHTOB OLIECHUBACTCS 110 PEHTUHIOBOI cucTeMe.

B yue6HOM mporiecce HCHOIBb3YIOTCS CIEIYIONNE aKTUBHBIE M MHTEPAKTHBHbIE ()OPMBI ITPOBE-
JEHUS 3aHATUN: Ipe3eHTalus ¢ 00CyXKIeHueM, oucKoBas Oecena, paboTa B MaJbIX Ipynmnax, JUCKyC-
cusl.

Jlig i ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3J0POBbsSI IPEIyCMOTPEHA OpraHu3anus KOH-
CyJIbTAllUil C UCIIOJIb30BAHNUEM DJIEKTPOHHOM MOYTHI.

4. OuneHoyHble CpeacTBa JJisl TeKyLIero KOHTPOJISI YCIeBAeMOCTH W IPOMEKYTOYHOM
aTTecTalnu

Texymiuii KOHTPOJIb:

— KOHTPOJILHBIC BOIIPOCHI 10 pa3jieiaM yIeOHOW MPOrpaMMEl;
— 3amuTa J1abopaTopHbIX padboT;

— pedepar;

— Mpe3eHTanus 1o TeMe pedepara;

— BHYTPUCEMECTPOBAsI aTTECTAIHS.

[TpomexyTOUHBIN KOHTPOJIb:

—3a4eT, SK3aMEH.

4.1 ®oHj OLIEeHOYHBIX CPE/ACTB VISl MPOBeeHUs TeKyllel aTTecTalun
4.1.1 IlpuMepbl KOHTPOJIBbHBIX BONIPOCOB 110 pa3jesaM y4eOHOH MPorpaMMsbl.

KoHTpoJsibHBIE BONPOCH! TPEHA3HAYEHBI:

— 711 YCTHOTO OIPOCa Ha CEMUHAPCKUX 3aHATHIX;

— JUIsl BHYTPUCEMECTPOBOM aTTECTALNY;

— B Ka4eCTBE JIOMOJIHUTENbHBIX TEOPETUUYECKUX BOMPOCOB MPHU CAaUYe CTYJACHTaMH OTYETOB IO
n1abopaTOpHBIM paboTam.

1. KakoBbl OCHOBHBIE XapaKTEpUCTUKHU U MapaMETPhbl AaHAJIOTOBBIX 3JIEKTPOHHBIX YCTPOUCTB?

2. Yto Takoe «paboyast Touka»?

3. KakoBbl pexxuMbl pabOThl aKTUBHBIX 3JIEMEHTOB B YCUITUTENAX?

4. Kakue cxeMbl 00ecreqrBaoT CTAOMIN3aUI0 TpeOyeMoro pexxuMa paboThl TPaH3UCTOPHOTO
YCUJIMTENIBHOTO KAaCKa/la [0 MOCTOSSHHOMY TOKY.

4.1.2 IlpumepHbie TeMbl pedepaToB.

1. YcunurtenwsHBIN Kackag U ero 00o0meHHas cxema. [loasTue o paboueli ToOUke U TUHAMHYC-
CKUX (Harpy304HBIX) XapaKTEPUCTUKAX.

2. Pexxumbl pabOTHl aKTHBHBIX JJICMEHTOB B YCHJIMTEIILHOM Kackajae. Kpurepuu BbIOOpa pe-
KUMa pabOThl YCHIIUTEIHHOTO MPHOOpa HA MTOCTOSTHHOM TOKE.

3. Kputepun u 0cOOEHHOCTH MaJOCUTHAIBLHOTO PEKUMA PaOOTHl YCHIIMTEILHOTO TTpHOOpa.

4. CpaBHHUTEIHHBIN aHATH3 XapaKTEPUCTUK 0A30BBIX YCHIIMTEIBHBIX KaCKaIOB TIPHU PA3TUIHBIX
croco0ax BKIIIOUECHHSI TPAH3UCTOPA B CXEMY.

5. AHanu3 BIUSHUS TEMIEPATYPHBIX U IPYTUX JECTAOMIN3UPYIOMUX (HaKTOPOB HA PEXKHUM pa-
0OTBHI YCHIIUTEILHOTO KacKaja 1Mo MOCTOSTHHOMY TOKY M CXEMbI CTaOMIIM3aIiH.



6. Buabsl MHOTOKACKaIHBIX YCHUITUTEIICH.

7. OcoOEHHOCTH IOCTPOEHUS KaCKaJlOB IPEIBAPUTENIBHOIO YCHJIEHUS B IIMPOKOINOJOCHBIX
YCUIIUTEISX.

8. OOpatHbIe CBSI3M B CXEMOTEXHUYECKHUX YCTPOUCTBAX.

4.2 ®oHA OLIECHOYHBIX CPEACTB /IS IPOBeIeHNs IPOMEKYTOYHOH aTTeCTalui
4.2.1 llpumepbl BONIPOCOB /1Jisl MOATOTOBKH K 3a4eTy

1. Ananu3 paboTsl yCHIMTENIBHOTO Kackaaa ¢ momouisio BAX ero snemenToB. /lunamMuueckue
XapaKTEPUCTUKH.

2. Pexxum Manoro cursajiga. MajoCUTHAJIbHbIE MapaMeTpbl OUIONSPHBIX M MOJEBBIX TpPaH3U-
CTODOB.

3. CocoObI BKIIFOUEHHS] aKTUBHOTO 3JIEMEHTa B YCHIIMTEIILHOM KacKa/ie U MX CPaBHUTEIbHBIN
aHaJlu3 C MCIIOJIb30BAaHHMEM MAaJIOCUTHAJIbHBIX H-mapameTpoB Ha mpuMepe Kackaga Ha OUIIOJIIPHOM
TPaH3UCTOPE.

4. AHanu3 4aCTOTHBIX XapaKTEPUCTHK MPOCTEHILEro pe3ucTOPHOIoO Kackaja ¢ UCIOJIb30BaHU-
€M €ro dKBUBAJIEHTHOI CXeMbl B 00J1aCTH CPEAHUX U HUKHUX YaCTOT.

5. AHanM3 YaCTOTHBIX XAPaKTEPUCTHUK MPOCTEHIIEro pe3sucTOPHOro Kackaja ¢ MCIOJIb30BaHU-
€M €ro dKBUBAJIEHTHOIN CXEMBbI B 00JJACTH CPEAHMUX U BBICOKUX YaCTOT.

6. OOparHas cBsA3b B TpakTaX ycwieHUs. OCHOBHBIE NOHATHS, CTPYKTYpPHBIE CXEMbI U KJIaCCH-
dukanus.

4.2.2. llepeyeHb BONPOCOB, BLIHOCUMBIX HA IK3aMeH

1. [lpuHIMIBI DOCTPOEHUS U KIacCU(PUKALMSA YCTPOHCTB aHAJIOTOBOM 00pabOTKH CUTHAJIOB.

2. BaemHue napameTpsl M XapaKT€pUCTUKU aHAJIOTOBBIX 3JIEKTPOHHBIX YCTPONCTB; TpeOOBaHMS,
IpeIbsABIsEMbIE K yCTPOMCTBAM Pa3IMuyHOTO Ha3HAUYEHUS.

3. OcHOBHbIE 3aJjaudl MPOEKTUPOBAHMS, aHaJIM3a CBOMCTB M NPUMEHEHHs AaHAJIOrOBBIX 3JEK-
TPOHHBIX CXeM U (PYHKIIMOHAIBHBIX Y3JIOB

4. TlpuHUUI 3JEKTPOHHOTO YCUJICHUS. Y CUIIMTEIbHBIN KacKaJ 1 ero 0000IeHHas cxeMa.

5. TlonsTue o paboueil Touke U TMHAMUYECKHUX (Harpy304HbIX) XapakTepucTukax. Pexxumel pa-
OOTBI aKTUBHBIX JIEMEHTOB B YCHJIUTEILHOM KacKajie.

6. Kpurepun BpiOOpa pexxnma paboThl yCHIMTEIHHOTO MpUOOpa Ha TIOCTOSIHHOM TOKE, TIPUHITH-
bl U CXEMBI 00ecieueHust TpedyeMoro pexxuma.

7. CxeMHO€ MOCTPOEHHE MPOCTEHIINX YCUIUTENbHBIX KacKaJl0B Ha Pa3JIMYHBIX YCHUIUTEIbHBIX
npubopax.

8. Kpurepuu u 0COOCHHOCTH MAJIOCUTHATLHOTO peKUMa pabOThl YCHIIMTEIBHOTO Mpudopa. Ma-
JIOCUTHAJIbHBIE MTapaMeTPhl OUIOJIIPHBIX U MOJIEBBIX TPAH3UCTOPOB.

9. CpaBHHTENBHBIN aHAIN3 XaPAKTEPUCTHK 0A30BBIX YCHIIMTENBHBIX KaCKaJOB MPU Pa3INIHBIX
crioco0ax BKIIIOYEHHUS TPAH3UCTOPA B CXEMY.

10. AnHanu3 BIMSHUS TEMIIEPATypHBIX M JPYTUX NECTAOMIU3UPYIOMNX (aKTOPOB HA PEKUM pa-
OOTBI YCHJIUTENBHOTO KacKaJia Mo MOCTOSIHHOMY TOKY M CX€MbI CTaOMIIM3alHH.

11. OGpatHble CBSI3U B CXEMOTEXHHMYECKHX yCTPOMCTBAX: THUIBI OOpaTHBIX CBSI3el; 0000IIEHHAs
CTPYKTYpHasl CXeMa YCHJIUTEls ¢ BHEUIHEH OOpaTHOM CBS3bIO; MOHATHS MOJOXKUTEIBHOM M OTpHLa-
TeIbHON 0OpaTHOM CBSI3H.

12. YcroiuuBOCTh yCHIIUTENS, OXBAUEHHOTO OOpAaTHOM CBS3bI0, OCHOBHbBIE KPUTEPHU YCTONUM-
BOCTH.

13. Knaccudukanust oOpaTHBIX CBsI3€H M0 criocoO0aM BBEJCHHS U CHATHS CHTHAJIA OOpaTHOM CBSI-
3u. BnustHue oTpuniaTeabHOM 0OpaTHON CBSI3U HA XapaKTEPUCTHKU yCHITUTEIIS.

14. CrpyxTypHas cxeMa MHOTOKaCKaJHOI0 yCUIUTENA. Bupl MexKackaIHOU CBA3H.

15. Pacder nckaxeHUH MHOTOKACKaHOTO YCHJIUTENS B YACTOTHON M BPEMEHHOM 00JIacTsX.
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16. OcoOeHHOCTH OCTPOEHUS KAaCKaJ0B MPEIBAPUTEIHLHOTO YCUICHHS B IIMPOKOMOJIOCHBIX YCH-
JUTENSIX: KOPPEKLUS XapaKTEPUCTHK B YaCTOTHOW M BPEMEHHOH 00nacTsax (mapaMeTpudeckas U ¢ Io-
MOIIIbIO 0OpaTHOM CBSI3H);

17. TumoBsie U crienUalIbHBIE CXEMHBIE KOH(PHUTypaluy, UCTIONb3yeMble B KacKaaax IIHPOKOIO-
JIOCHOTO yCUJIeHUs (KacKOIHbIE CXeMbl, Tu(depeHITnaIbHbIN Kackal v ap.).

18. Ycunurenau moCTOSIHHOTO TOKa U 0OCOOGHHOCTH UX MOCTPOCHHS.

19. CxeMbl psIMOTO YCUJICHUS U YCUIICHUS C IPEOOPa30BaHUEM CIIEKTpA.

20. VcTouHukn HECTAOMIBHOCTH peXHMa paboThl HA MOCTOSIHHOM TOKE, MX ONHCAaHHE M Ipe-
CTaBJICHHE C TIOMOIIbIO 3KBUBAJICHTHBIX F€HEPATOPOB TOKA U HAPSXKEHUSI.

21. JluddepeHunanbHbIi KacKaa YCHIIMTENS MOCTOsSHHOTO Toka. [lonsatue muddepenunanbHbIx
(mapadasznbix) u cuHbpazHpIX curHajgoB. KoapuimeHTsl ycuiaeHuss ¥ BXOAHBIC COMPOTHUBICHUS IS
Qg depeHIaIbHbIX U CUH(A3HBIX CUTHAJIOB.

22. OcoOEHHOCTH CXEMOTEXHUKH Au(depeHIINaTIbHOTO KacKaaa: MPUHIMI TOCTPOSHHUS CXEM
“TOKOBOTO 3epKaJia”’ M €ro OCHOBHBIE CBOWMCTBA, HCIIOJIB30BAaHUE T€HEPATOPOB CTAOMIIBHOTO TOKA.

23. IuddepeHnmanbHplil Kackaa ¢ HECCUMMETPUYHBIM BBIXOI0M 0€3 MOTEpU yCHIICHUSI.

24. Tlpumep cXeMHOU pean3ayy yCUINTEIBHOTO TPAKTa THITA OTIEPALMOHHBINA yCHUITUTENb.

25. TlonsiTue WAEANBHOTO OIMEPaIOHHOTO ycunuTens. Monenn M 000OIIeHHasT CTPYKTypHas
CcXema OIEepallMOHHBIX YCHINTEIIEH.

26. DieMeHThl CXEMOTEXHUKH OMEpAIlMOHHBIX ycuiuTenei: nuddepeHnanpHblii Kackaj, reHe-
paTopbl CTaOMIIBHBIX TOKA W HANPSDKEHHSI, TPAHCISATOPHI YPOBHSI, BBIXOAHBIE KacKaabl. OCHOBHBIC Ta-
paMeTphl.

27. YCTOHYMBOCTD OTEPAIMOHHBIX ycuinuTeneld. YacToTHas KOPPEKIHsS U €€ CXEeMOTEXHHUYECKOe
obecrnieueHue.

28. OcoOeHHOCTH PabOTHI TPAH3UCTOPHOTO YCHIIMTEIHLHOTO KAacKaaa B PEKUME OOJBIIOTO CUTHA-
Jla ¥ OCHOBHBIE TPeOOBaHUS, IPEIbABISIEMbIE K YCUIUTEISIM MOLITHOCTH.

29. OpHoTakTHBIE OecTpaHc(hopMaTOpHas M TpaHC(HOPMATOPHAS CXEMBI YCHIIUTEINS MOITHOCTH B
pexume Kiacca A.

30. JIByXTaKTHBIE CXEMbI YCHJIMTENCH MOIIHOCTH B pexxuMe kiacca B. Mcnonp3oBanue pexnma
kiacca AB.

31. DMuTTEpHBIC TOBTOPUTEIH B BEIXOJIHBIX KAaCKaIaX.

32. OHOTaKTHBIE CXEMbI YCHIIUTEIISl MOIIHOCTH B pexumMe kiacca C.

33. HenmueitHble HCKaKEHHUSI 1 METOJIBI UX YMEHBIICHUS B YCHIIUTENSIX MOIITHOCTH.

34. Duepreruueckas 3pGeKTUBHOCTD pexUMOB A, B, C 1 UX cpaBHUTENbHBIN aHATU3.

35. [IpuHIMTIBI KIFOYEBBIX METOJIOB ycriieHus. Pexnm kmacca D.

36. MuBepTupyoas ¥ HEUHBEPTUPYIOIIAs CXEMbl BKIIIOUEHMs ONEPAllMOHHBIX YCHIINTENeH,
npeoOpazoBarenb “TOK-HaNpsKEeHUe .

37. MHOroBX0J0BbIi cymMmmarop U IudepeHaabHbIi YCHINTENb Ha ONEepallMOHHOM YCHIIUTE-
Je.

38. [loHsATHE U3MEPUTETHHOTO YCHIIUTEIS.

39. JluddepenimaTop, HHTErpaTOp Ha ONEPAMMOHHOM yCHITUTEIIE.

40. Cxemsbl Jlorapu(pMUpoOBaHUs U aHTHIIOTapU(MUPOBAHUS Ha ONIEPAIIHIOHHOM YCHIIUTEIIE.

41. Peanu3anusi aHaJOrOBBIX IEPEMHOKHUTENEH U IeIUTENeH.

42. HenuneiitHble (yHKIMOHAJBHBIE YCTPOMCTBAa Ha 0a3e ONEpPAI[MOHHBIX YCWJINTENEH: aMILIu-
TYIHBIA OTPaHUYUTEI, BRIIPSIMHUTENb M aMIUTATYTHBIN IETEKTOP.

43. TlpuHUIMOBI U CXEMBbl MOCTPOCHUSI YACTOTHO-CEJIEKTUBHBIX IIeTIel ¢ MOMOIIbI0 MPUMEHEHHS
RC-1iene#t 1 yCHIIMTETBHBIX TPHOOPOB.

44, TlpakTHueckas pealn3alusi TUIOBBIX 3BEHbEB IIEPBOI0 U BTOPOTO MOPSAIKOB. 3BEHbS IIEPBOTO
¥ BTOpOTo mopsiaka Ha 6ase OY.

45. CuHTe3 yHUBEpPCAIBHOIO 3BEHA HA JIBYX MHTErparopax. PesoHatopHoe 3B€HO.

46. IIpeoOpazoBarenu umienanca. I uparopel. O600IIEHHBIN MpeoOpa3oBaTesib UMIICAAHCA.

47. YcuiuTenu BBICOKOH 4yBCTBUTENBHOCTH. COOCTBEHHBIE IIYMBI YCUJIMTEIBHOIO TpPakKTa Kak
OCHOBHasl MPUUMHA, OTPAaHUYMBAIOIIAS €70 MPEEIbHO JOCTUKUMYIO YYBCTBUTEIBHOCTb.
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48. Metoapl MpeCTaBICHUS M aHAJIN3a ITYMOBBIX CBOMCTB aHAJIOTOBBIX TPAKTOB. DKBUBAJICHT-
HBIE IIIYMOBBIE CXEMbI TACCUBHBIX U aKTUBHBIX 3JIEMEHTOB CXEM.

49. CrnocoOsI MOCTPOCHUSI MAJIONTYMSIIIUX BXOIHBIX KACKaJIOB.

50. YcunurenbHbIE KaCKaabl ¢ BBICOKMM BXOIHBIM HUMIICAAHCOM.

5. IlepeyeHb OCHOBHOI W [IONOJHHUTEJbHOH y4eOHOH JHMTEepaTypbl, HEOOXOAMMOM AJs
OCBOEHMS IMCHUIIMHBI (MOXYJIs1)

5.1 OcHoBHasi JiuTEpaTypa:

1. bopucenko A.JI. CxeMOTeXHHKAa aHAIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB. DYHKIIMOHAIBHBIE Y3JIbI
[DmexTpoHHBIA pecypc]: ydeonoe nocodue mist By3oB / AJL. Bopucenko. — M.: FOpaiir, 2017. — 126 ¢. —
(Cepust: Yuusepcurersl Poccun). — Pexxum gocryma: www.biblio-online.ru/book/92773C04-2E40-4240-
A578-54C7228E6BF3.

2. HoBoxwunos, O. I1. DneKTpoHHKa U CXEMOTEXHHKA [DIEKTPOHHBIN pecypc|: yueOHUK sl aKajie-
muyeckoro Oakanmaspuara: B 2 4. Y. 1 / O. I1. HoBoxwuos. - M. : FOpaiir, 2017. - 382 c. - https://biblio-
online.ru/book/9C9A15AD-47A5-4719-B5A2-E1C27357A56C.

3. Hosoxwunos, O. I1. DnekTpoHHKa 1 CXeMOTEeXHHUKa [DIEKTPOHHBINA pecypc|: yueOHUK ISl aKajie-
muyeckoro Oakanmaspuara: B 2 4. Y. 2 / O. I1. HoBoxwuios. - M. : FOpaiir, 2017. - 421 c. - https://biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.

5.2 JlonostHUTe/IbHASI JINTEPATypa:

1. TlaBnoB, Bnagumup HuxomnaeBuy. CxeMOTEXHHKA aHAJIOTOBBIX AJIEKTPOHHBIX YCTpOMcTB [TekerT] :
y4eOHUK Jutst cTyneHToB By30B / B. H. Ilasnos, B. H. Horun ; pen. M. M. Jlucuna. - 2-e u3z., uctp. - M. :
[opstyas muaus-Tenexom, 2001. - 320 c. : ui. - bubmuorp.: ¢. 315-316. - ISBN 5935170256.

2. Munennna, C. A. DIIEKTpOHMKA U CXEMOTEXHHKA [ DNEKTPOHHBIA pecypc]| : yUeOHUK U TIPaKTHKYM
JUIsl akajiemMudeckoro Oakanaspuara / C. A. Munenuna ; noa pen. H. K. Munenuna. - 2-e usn., nepepad. u
nom. - M. : IOpaiir, 2017. - 270 c¢. - https://biblio-online.ru/book/A6FBF178-314B-4255-96C7-
9116BF1296EE.

3. Ywukanor A.H. CxeMOTEXHHKA TeIIEKOMMYHHUKAITHOHHBIX YCTPOHCTB: YYeOHOE TIOCOOHE JITISl BY30B.
[OnexTponnsii pecype] / A.H. Uukanos, C.B. Cokonos, E.B. Turos. — Dnektpon. nan. — M.: [opsiuas mu-
Husi-Tenekom, 2016. — 322 ¢. — Pexxum noctyma: http://e.lanbook.com/book/94564.

5.3 Ilepuoguyeckue U3IaAHUS:

B 6ubimmorexke Ky6I'Y umerorcs cienyromue NepuoIuueckue U3JaHus 1Mo IpopuIto JTUCIH-
TUTMHBIL:

B mupe Hayku.

BecTHuK cBsI3M.

3apyOexHas paJlo3IeKTPOHUKA.

Uzsectus BY3o0B. Cepus: [Ipubopoctpoenue.

N3Bectus BY3o0B. Cepust: Pagnodusuka.

N3sectua BY3oB. Cepus: PaguosnexrpoHuka.

MUuKpo3J1eKTpOHHUKA.

Pammo.

Pagnorexnuka.

PannoTrexHuka u 3JIEKTpOHUKA.

Pagnorexnuka. PedeparuBnsrii xxypuan. BUHUTH.

Cencop.

CxeMOTexXHHKaA.

TenexoMMyHUKaLMHY.

TexHOIOrMM U CpEACTBa CBS3H.
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Ycnexu COBpEMEHHOM painO3JIEKTPOHUKH.
DJIEKTPOHUKA.

OnexTtponuka. Pedeparusnsiii xypuan. BAHUTU.
DNEeKTPOHUKA: HayKa, TEXHOJIOTusl, OU3HeC.
DIIEKTPOCBS3b.

6. Ilepeyenb pecypcoB MHGOPMAIHMOHHO-TEJIEKOMMYHMKANIMOHHOI ceTn «UHTepHeT»,
He00XO0UMBIX /IJI51 OCBOCHUS TUCHHUILUIUHBI (MO1YJIA)

1. Enunoe okHo noctyma k oopasoBatenbHbiM pecypcam — URL: http://window.edu.ru/.

2. ®enepanpHblii 00pazoBarenbHbIl mopTan — URL:
http://www.edu.ru/db/portal/sites/res_page.htm.

3. Karanor nHayunsix pecypcoB — URL.: http://www.scintific.narod.ru/literature.htm.

4. bonpmas HayuHas oubmmoreka — URL: http://www.sci-lib.com/.

5. Caiit pa3paboT4rKa POTrpaMMbl AMYJISIIIMA PAOOThI CXEMOTEXHUYECKOTO MOCITUPOBAHHS
CAIIP NI Multisim: http://www.ni.com/multisim/

6. XKypnan: CoBpeMeHHas 3JCKTPOHHKA WwW.soel.ru

7. KTH-MK http://www.cec-mc.ru cucrema komans 8-paspsanbix RISC MUKpOKOHTpOsLIEpOB
cemeiicta AVR c. 166-277.

8. XKypnanst «CHIP NEWSy http://www.chipnews.ru

7. MeToau4yeckue yKazaHus il 00y4aloUUXcsl 0 OCBOEHUIO JUCHUNIMHBI (MOIYJIS)

Jiss  yCIIemHOro OCBOCHUS JHCHUILIMHBI «CXEMOTEXHHUKA aHAJIOTOBBIX 3JIEKTPOHHBIX
YCTPOMCTB» MPH CaMOCTOSTEIHHON PadOTe CTYICHT JI0JKEH UMETh:

1) KOHCTIEKT JICKIIHA B OyMa)KHOM HJTU 3JIEKTPOHHOM BHJIC;

2) yueOHuK (yueOHOe Tocodue) B COOTBETCTBUH CO CIIUCKOM JINTEPATYPHI;

3) TeTpanb s 1abopaTOpPHBIX PadoT.

CamocTtosTenpHas paboTa COAEPKUT CIEAYIONINEe BUIbI yUeOHON AeSITENFHOCTU CTY/ICHTOB:

— TEOPETUICCKYIO CaMOTIOJITOTOBKY K JJA0OPATOPHBIM 3aHATHSM M K DK3aMEHY 0 KOHCIIEKTaM
U yueOHOH uTeparype;

— oopmiieHHE OTYETOB IO pe3yJbTaTaM J1JA0OpaTOPHBIX PadOT (O BHIMIOJHEHHOW J1abopaTop-
HOM paboTe CTYACHTHI OTUYUTHIBAIOTCS MPEMOJaBATENI0 Ha CeayloieM (oYepeHoM) T1abopaTopHOM
3aHIATHH);

— MOATOTOBKA pedepaTa Mo OAHOU U3 TEM YUEOHOU TUCHIUTLITUHBI;

— MOATOTOBKA MPE3EHTAIUU 10 TeMe pedepara v BBICTYIUICHHE C JOKIAJA0M Ha OJJHOM M3 JIeK-
HUOHHBIX 3aHATHH.

CtyneHTy HeOOXOAMMO CUCTEeMAaTUYECKH padoTaTh B TEUCHHE CEMECTpa M0 M3YyYEHHUIO Teope-
TUYECKOT0 MaTepralia ¥ MPUOOPETCHUIO HABBIKOB YKCIIEPUMEHTATBHON PaOOTHI.

Jlist 3amoMuHaHUS JIEKIIMOHHOTO MaTepuana (B TOM YKCiie U B TIEPUO MOJTOTOBKH K DK3aMe-
HY) CTYJICHTY HEOOXOJIMMO XOPOIIIO 3HATh CBOMCTBA MAMSITH W aKTHBHO IOJIb30BaThCS MHEMOTEXHUYEC-
CKUMHU MIPHEMaMHU, U3BECTHBIMH U3 y4eOHOU nucruruimnbl «[lcuxonorus u negaroruka». Metoauye-
CKHe PEKOMEHJAIMH 110 3allOMUHAHUIO0 MOKHO HaWTH W B VMHTEpHeTe MO KJIIOYEBBIM CIIOBAM: «IIa-
MSTB», «KMHEMOHHKA», «KMHEMOTEXHUKA», «KaK 3alIOMHHUTH Y4eOHBI MaTepuany. JKenarenpHO Takxke
03HAKOMUTHCS ¢ TIPHEMaMH KOHCIICKTUPOBAHUS, T.€. CO CIIOCO0AMU COKPAIICHHS 3aIACH CJIOB M CJIO-
BOCOYETAHU, HAIPUMED, TPUMEHSIEMBIMU B CIIOBAPSIX U YHIIUKIONEAHSIX.

B ocBOGHHMHM JUCHMIUIMHBI WHBATUJAAMH W JIAIIAMHA C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH
30pOBbs  OOJIbIIIOE 3HAUEHHWE UWMEEeT WHAMBHIyallbHas ydeOHas paboTa (KOHCYNbTalliu) —
JOTIOTHUTEIFHOE Pa3bsICHEHHE yueOHOro MaTepuara.

NunuBuayanbHble  KOHCYNbTAllMd MO  TPEAMETY  SBISIIOTCS  BAXKHBIM  (aKTOPOM,
CIOCOOCTBYIOIIMM HMHAMBHAyaIU3allud OOY4YEHHS U YCTAHOBJICHHIO BOCIMTATEIbHOIO KOHTAaKTa
MEXIy TMpernojaBaTelieM M OOyYalIIUMCS WHBAIMIOM WM JIMIOM C OTPaHHMYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.
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http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scintific.narod.ru/literature.htm
http://www.sci-lib.com/

YcnenHocTh OCBOCHUS CTYACHTOM Y4eOHOM AMCUUIUIMHBI OTPAXKAeTCsl B €T0 PEUTHUHTE — CyM-
Me OaiioB, KoTopast pOpMHUPYETCsl B TEUCHHE CEMECTpa 0 pe3yJibTaTaM YCTHBIX ONPOCOB, BHITOIHEH-
HOTro pedepara, Ipe3eHTalul, BHYyTPUCEMECTPOBON aTTECTALUU U 3aIIUT J1a00paTOPHBIX PadoT.

8. Ilepeuenr HH(POPMANUOHHBIX TEXHOJIOTHH, WHCHOJb3yeMbIX NPH OCYUIEeCTBJEHHH

00pa3oBaTeILHOIO NMPoIecca MO JMCUUILIHHE (MOLYJII0) (IPH HEOOXOAMMOCTH)

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

1. KoHcynbTUpOBaHKE MTOCPEACTBOM SJIEKTPOHHOM MOYTHI.

8.2 Ilepeyenb HH(POPMALHOHHBIX CIIPABOYHBIX CUCTEM:

l. ONEKTPOHHBIN Karajaor Hay4HOU OoubIMoTeKU Kyol'y
(http://212.192.134.46/MegaPro/Web).
2. OnexkTpoHHass OuOnuoTedHas cucrema «YHuBepcuteTckas Oubmuoreka ONLINE»

(http://biblioclub.ru/index.php?page=main_ub_red).
3. DnekTpoHHas 6ubnaroTeuyHas cuctema usaarenscTa «Jlanb» (https://e.lanbook.com/).
4. DnextponHas oubnuoreunas cucrema «tOpaitm» (https://www.biblio-online.ru/).

8.3 Ilepeyennb HEOOXOAMMOI0 IPOrPAMMHOI0 o0ecnedeHust

1. Onepanronnas cucrema MS Windows.

2. ITaket nporpamm CATIP NI Multisim.

3. MuterpupoBanHoe 0QUCHOE TPHUIIOKEHHUE.

4. TIO amst opraHu3alyy yupaBiseMoro u 6e30macHoro 10cTymna B IHTepHer.

9. MarepuajbHO-TeXHHYecKass 0a3a, HeoOXoauMasi JJisl OCyILeCTBJICHUsI 00pa3oBaTeJib-

HOTI'0 Impouecca 1mo JuCumIJjJanHe (MO}IyJ’[IO)

MaTtepuaibHO-TeXHUYECKOE 00ecriedeHre TUCIUIITUHBI
Ne Bun pabor
Y OCHAIIEHHOCTh
1. JlekimoHHbIE Aynautopus 227C, ocHalleHHas UHTEPAKTUBHOMN JOCKOM.
3aHATUSA
2. Cemunapckue Aynurtopust 311C, ocHameHHass MArHUTHO-MapKEePHOU JOCKOH
3aHATUSA
3. | JlaboparopHbIe Jlabopatopus 311C, ykoMIuieKTOBaHHAS 000pYA0BaHUEM
3aHATUSA HE0OXOIMMBIM JIJIsl IPOBECHHUS JIAOOPATOPHBIX paboT
4. Texymuii koHTpOoab, | Ayauropus 311C, ocHalmeHHass KOMIBIOTEPHON TEXHUKOMU € MO~
IIPOMEKYTOUHAsS KJIFOUEHHEM K ceTH MHTepHeT
aTTecTalus
5. ['pynmossie Aynautopus 311C, ocHanieHHas KOMIIBIOTEPHON TEXHUKOM C TOJI-
(MHAMBUOYATBHBIE) KJIFOUEHHEM K ceTH VIHTepHeT, /Ui pOoBeIeHUS MHANBU Ty aJIbHBIX
KOHCYJIbTAIIUU KOHCYJIbTaIIUH.
6. CamocrosTenbHas Aynuropus 311C, ocHalleHHass KOMIIBIOTEPHOW TEXHUKOM C BO3-
pabora MOYHOCTBIO ITOAKIIOYEHUS K ceTh «IHTepHET», mporpaMmon
HKPAHHOTO YBEJIMYEHUSI U 00ECIIeUYEHHBIH TOCTYTIOM B JIEKTPOH-
HYI0 HH(QOPMAITMOHHO-00pa30BaTEIBHYIO CPETy YHUBEPCUTETA.
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