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Buzuposanue PII/| nJis1 MCIOJIHEHHMA B 04epeTHOM Y4eOHOM rogy

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrioneHus B 2023-2024 yueOHOM rony Ha 3acefaHuu Kadeapsl
IIpoMbIIJIEeHHOH JIEKTPOHUKHA

[Iporokonm or 2023 1. Ne

3aB. kadeapoit

Busuposanue PII/| nJ1s1 MCIOJIHEHHMA B 04epeTHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaaeHus B 2024-2025 yue6HOM IOy Ha 3aceIaHuu Kadeapol
IIpoMpbInIEHHOMH 3JIEKTPOHUKH

[Iporokonm or 2024 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nJis1 MCIOJIHEHHUS B 04epPeTHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2025-2026 yyeGHOM Toay Ha 3aceIaHuu Kadeapbl
IIpoMbIIJIEeHHOU 3JIEKTPOHUKHA

[Iporokonm oT 20251. Ne

3aB. kadeapoit

Buzuposanue PII/] nJisi MCIIOJIHEHHUS B 04€PETHOM Y4eOHOM roxy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2026-2027 yuyeOHOM rofly Ha 3acejaHuH Kadheapbl

IIpoMbIIEHHOMH 3JIEKTPOHUKH

[Iporokom or 2026 T. Ne

3aB. kadeapoit




1. IEJTM OCBOEHHUSI JUCLHUILIUHBI (MOIYJIST)

1.1 | Llensro ocBoeHMS qucIIuIMHB « KOHCTpynpoBaHue 1 pa3paboTka MpHOOPOB aHATIOTOBOI MEKTPOHUKI» SBISCTCS
(dbopmupoBaHue y OyAyLIUX CTIEIUATUCTOB 3HAHUH U MPAKTUYECKUX HABBIKOB B 00JIACTH pa3pabOTKU U BHEAPEHUS
YCTPOMCTB aHAJIOrOBOI CXEMOTEXHHKH C LSO TIOCIIEIYIOIEro H3ydeHH s HUKIIa TPOPECCHOHAIBHBIX AUCIUIIINH 10
HanpasieHuto noarorosku 11.03.03 — "KoHcTpyupoBaHue U TEXHOJIOIHSI JJIEKTPOHHBIX CPEICTB".

2. MECTO JUCHHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pasaen) OII: | 51.B

2.1 | TpeGoBanusi K NpeIBAPUTEIbLHON MOATOTOBKE 00yYaIOIIErocsi:

2.1.1 | KonctpyrpoBanue u pa3pabotka mpruOopoB HHGPOBOi AIEKTPOHUKH

2.1.2 | BeInoaHeHue 1 3aIlIyTa BBITYCKHON KBAIM(UKAIIMOHHON pabOThI

2.1.3 [ KounctpyupoBaHue U pa3paboTKa CHCTEM AIEKTPOHHON ONTHKH

2.1.4 | IlpepunnomMHast IpaKkTUKa

2.2 | AucuunauHbl (MOAYJIN) M MPAKTHKH, VIS KOTOPHIX OCBOEHHE TAHHOW JUCHHUILIMHBI (MOIYJI51) HEOOX0IUMO KaK
npeaniecTByoIee:

2.2.1

2.2.2 | OcBoeHue JUCIUITIIIMHBI 6&3pr€TCH Ha 3HAaHUAX, IOJTYYCHHBIX B XOA€ U3YUCHUA CICAYIOIINX AUCHUIIINH «dbmnKa»,
((MaTeMaTI/IKa», ((I/IH(I)OpMaTI/IKa)), ((TBCpIIOTCJIBHaH QJICKTPOHUKA» «ITakeTnI MPUKIIAJHBIX ITPOrpaMm», ((TeOpeTI/I‘IeCKI/Ie
OCHOBBI JJICKTPOTEXHUKN, «CXeMOTEXHHKAY.

3. KOMIETEHLUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATLINHBI
(MOJYJIST)

IIK-S: PazpaGoTbiBaeT KOMILIEKT padouell KOHCTPYKTOPCKOI JOKyMeHTaluu U3emii "'cucrema B kopmyce"

IIK-5.1. Onpenensier cCOOTBETCTBYIOIINI HA00P KOHCTPYKTOPCKOM JOKYMEHTALMM ¢ TPeOOBAHUSIMH TeXHHYECKOI0 3aJaHUs

3nartpb

OCHOBHBIE TTOHATHS, TEPMUHBI ¥ ONMPEICIICHHUS SMHON CUCTEMBI KOHCTPYKTOPCKON JTOKyMEHTAIH

Ymerb

®opMupoBaTh HAOOp KOHCTPYKTOPCKOM NOKYMEHTAIlMM C TPeOOBAaHMAMHU TEXHMUYECKOTO 3aJaHUs MpH pa3paboTke M3IETHid
AQHAJIOTOBOM JIEKTPOHUKHU

Baanern

OcHoBaMH pa3pabOTKU KOHCTPYKUUI MPHOOPOB aHAJIOrOBOM AIEKTPOHHUKH, YCTPOMCTB 3JIEKTPOHHBIX CPEICTB, B COOTBETCTBUU C
TEXHUYECKUM 3aJ]aHUEM U TIOJrOTOBKE KOMILJICKTa KOHCTPYKTOPCKOM OKYMEHTAIUH.

IIK-5.2. CocraBiisier cnenu(puKaIuu K KOHCTPYKTOPCKOii TOKYMEHTAIMHN U3/1e/Iuii '"cucTemMa B kopnyce' 1 MUKPOCOOpPOK

3HaTh

TpeboBanus, npaBuiia, TEPMUHBI U COKPAIIECHHS TIPHU COCTaBICHHN KOHCTPYKTOPCKOHM JOKYMEHTAallMH NPUOOPOB aHAJIOrOBOH
IIEKTPOHUKHU.

Ymers

CocTaBnATh crenuUKalul K KOHCTPYKTOPCKOH TOKYMEHTAILlMM 3NN aHalIOroBOM 31eKTPOHHKU.

Buaaners

IIporpaMMHBIM OOecIieueHnEM, HCIONB3yeMbIM NP (OPMHUPOBAHUH CHENN(HUKAINHA K KOHCTPYKTOPCKON TOKYMEHTAIIUN W3JeIIHH
AHAJIOrOBOM 3JIEKTPOHUKHU.

B pe3yiabTare ocBOeHUSsI AUCHUIIMHBI (MOLYJI51) 00y4alOIIHiics 10JI5KeH

3.1 (3HaTh:

3.1.1 | OcHOBHBIC METOIBI COOpa M aHANIN3a UCXOJHBIX JAHHBIX IPH MPOCKTUPOBAHUHU IEKTPOHHBIX IPUOOPOB, CXeM U
YCTPOMCTB.

3.1.2 | YcnoBHble rpadudeckre 0003HaUCHHUsI KOMITOHEHTOB aHAJIOTOBOH SJIEKTPOHNKH, OCHOBHBIE ITApaMETPhI KOMIIOHEHTOB
aHaJIOrOBOH JIEKTPOHUKHU.

3.1.3 [ OcHOBHBIC METO/BI pacdeTa U MPOSKTHPOBAHKS ACTaJeH, Y3JI0B U MOIYJICH 3JIEKTPOHHBIX CPEICTB W H3ICITHIA.

3.1.4 | MeTons! aHaIM3a ¥ MOJCIMPOBAHUS YCTPOHCTB aHAJIOTOBOM CXEMOTEXHUKH.

3.1.5 | OcHOBHBIE y37IbI aHAJIOTOBOM CXEMOTEXHUKH U METOIBI UX Pa3pabOTKH.

3.2 | YmeTh:

3.2.1 | PaGoTaTh B OCHOBHBIX CHCTEMaX JIEKTPOHHOT'O MOJICITMPOBAHNSI.

3.2.2 | IIpuMeHsTh METOBI aHAIHM3a M MOJICIIMPOBAHUS AJIEKTPUUECKUX LIeTICH U Y3JI0B aHAJIOTOBOM AJIIEKTPOHUKH.

3.2.3 | PaboTath co crienupuKasIMA IEMEHTOB C LIEJIBI0 BEIOOpa COBPEMEHHOM IIEMEHTHOH 0a3bl MPHU KOHCTPYHPOBAHUH U
pa3paboTKe YCTPOUCTB aHAIOTOBOH AIICKTPOHHUKH.

3.2.4 | CocTaBnsaTh crienupUKAIMKA K KOHCTPYKTOPCKON TOKyMEHTAITMH U3ICITHIA.

3.3 | Baagern:




33.1

Brnaneer ocHOBaMH pa3pabOTKH KOHCTPYKITHIA IPHOOPOB aHAIOrOBOH MEKTPOHUKH, YCTPOUCTB AIEKTPOHHBIX CPEJCTB, B

COOTBCTCTBUU C TCXHUYCCKHUM 3a/IaHUECM.

3.3.2 | BrageeTr coBpeMEHHOH METPOIOrHuecKoi 06a30ii H3MEpeHHUS IEKTPHUECKUX TapaMeTPOB U (PU3HUECKUX BEIIUUUH.
333
334
4. CTPYKTYPA U COAEP KAHUME JUCHUIIJINHBI (MOAYJIS)
Kon HaumenoBanue pa3ienoB u Tem /Buj 3ausatus/ | Cemectp | Yacos | Komneren- | Jlureparypa ®opma
3aHATUSA / Kypc 107071 KOHTPOJIA
Pazpnen 1. KoncrpyupoBanue u pa3padorka
NpudOPOB AHAJOTOBON JIEKTPOHUKH

1.1 DJeMEeHThI aHAJIOrOBOM 3eKTpoHukH /Tema/ 6 0

1.2 Pesucrop, ycinoBHOE 0003HaUCHNE, 6 2 IK-5.1-3 JI1.1J11.2
(YHKIMOHATBHOE HA3HAYCHUE, OCHOBHEIC IK-5.1-y JI1.3J12.1
rapameTpbl, HOMUHAJIBHBIN Psijl, MAPKUPOBKA, [1K-5.1-B JI2.2J13.1
THITBI KOHCTPYKINH, FabapuTHEIC pa3MepHl, IK-5.2-3
mapa3uTHbIC apaMeTpsl. /JIex/ IK-5.2-Y

1.3 KongeHncarop, ycioBHOE 0003HaYEHHE, OCHOBHEIE 6 2 IK-5.1-3 JI1.1J11.2
napameTpsl, QyHKIIMOHAIBHOE Ha3HAUCHUE, [K-5.1-Y JI1.3J12.1
HOMUHAJIBHBIH psijl, MApKUPOBKA, TUIIBI I1K-5.1-B JI2.2J13.1
KOHCTPYKIIUH U HAJICKTPUKOB, TabapuTHBIC IK-5.2-y
pa3Mepsl, Mapa3uTHbIE MTapaMeTPhI. [K-5.2-3
Crnenundryeckue mapamMeTpsl MEKTPOITUTHICCKIX
KOHZEHCaTopoB. /JIex/

1.4 Jwonel, ocHOBHBIE TUTIBI, BAX, kinaccuduxarus, 6 2 IK-5.1-3 JI1.1JI1.2
(yHKIMOHATIBHBIC IPUMEHEHHS TUOAIA, IPUMEPHI IK-5.1-y JI1.3J12.1
CXEM BKJIFOUEHUS, OCHOBHBIC MapaMeTphl AHO/IOB, [1K-5.1-B JI12.2J13.1
TUIBI KopitycoB. [locienoBatensHoe U IK-5.2-3
napajulesIbHOE BKIIIOYEHUS JUOJ0B. IK-5.2-Y
Crabunutponsl, Tuiel, BAX, ¢pyHKIIMOHAaIBHOE
Ha3zHau€HUe, IPUMEPHI CXEM BKJIIOYEHHUS,

OCHOBHBIE TTapaMeTphl CTAOMIHTPOHOB,
MIOCJICI0BATEIbHOE BKIIOUCHUE.

Onronaps! - onpeescHue U 00JIacTH
ncronb3oBaHusA. OCHOBHBIE TApAMETPHI U
THIIOBBIE CXEMBI BKJIFOYEHHS ONTOMAp.
KoncrpyktuBHble 0coOeHHOCTH ontonap. /JIek/

1.5 BunonspHbie TpaH3UCTOPBI, OCHOBHBIE THUITHI, 6 2 I1K-5.1-3 JIT.1J11.2
00J1aCTH HCIIOJIL30BaHMsI, BXOJIHBIE U BEIXOIHBIE [IK-5.1-Y JI1.3J12.1
XapaKTEPUCTUKH, OCHOBHBIC ITAPaMETPBI IIK-5.1-B J12.2713.1
OUIOJSAPHOTO TPAH3UCTOPA, 00IACTh Oe30macHoN [K-5.2-3
pabOThI, TUIIBI KOPITYCOB, KOMIJIEMEHTAPHOCTh [K-5.2-Y
TpaH3ucTOpoB. COCTaBHBIC TPAH3UCTOPHI
Hapnunrrona u uknau.

/JTex/

1.6 MOSFET-TpaH3ucTopbl, TUIIBI, TPEUMYILECTBA, 6 2 IIK-5.1-3 JIT.1JI1.2
OKBHUBAJICHTHBIE CXEMBI, TAPA3UTHBIE EMKOCTH IK-5.1-y JI1.3J12.1
MOSFET-tpan3ucropa, 061acTé UCIIONb30BaHUA, IIK-5.1-B J12.2J13.1
ocHOBHbIE napameTpsl. [lapanensHoe I1K-5.2-3
coequHeane MOSFET-tpan3uctopos. [K-5.2-y
IGBT-tpan3ucTopsl, 001aCTH UCHOIB30BaHNUS,

SKBUBAJIEHTHAS! BHYTPEHHsISI CTPYKTYpa,
ocHoBHbIEe napameTpel. IGBT-monymnu.
Tupuctopsl, ocHOBHEIE THITEI, BAX, o0mactu
HCIOJIBb30BaHUs, BHYTPEHHSISI CTPYKTYpa,
OCHOBHBIE TTapamMeTpslL. /JIex/

1.7 IlepexonHble NpoLECcCH! B TMHEHHBIX 6 2 IK-5.1-3 JI1.1J11.2
UIEKTPUYECKUX LEMSIX. 3aKOHbI KOMMYTAIUH. IK-5.1-y JI1.3J12.1
IIponeccrl 3apsaa AMEKTPUUECKONH eMKOCTH U IIK-5.1-B J12.2J13.1
U3MEHCHHS TOKA Yepe3 WHIYKTHBHOCTb. I1K-5.2-3
Ilepexonnsie npoueccs! B RC-nenn, RL-nenu. IK-5.2-Y
AUX neneit. /Jlex/




1.8 Wzyuenne nuHeiHbIX neneii /J1ab/ 4 I1K-5.1-3 JI1.1 J11.2
IK-5.1-y JI1.3J12.1
I1K-5.1-B J12.2J13.1

IK-5.2-3

IK-5.2-y
1.9 CamocrosiTenbHas paboTa CTYJCHTOB 110 TEMe 12 I1K-5.1-3 JIT.1J11.2
"DIeMEHTBI aHAOroBOU dMeKTpoHuKH" /Cp/ [IK-5.1-y JI1.3J12.1
IK-5.1-B J12.2J13.1

I1K-5.2-3

IK-5.2-y

1.10 Kackan ¢ o6mum smutTepom /Tema/ 0

1.11 Cxema ¢ 00IIM SMUTTEPOM - IPUHINIHATEHAS 4 I1K-5.1-3 JI1.1J11.2
cxeMma, SKBUBaJIeHTHas cxema. [lepenaTounas [IK-5.1-Y JI1.3J12.1
XapaKTePUCTHUKA CXEMBbl. Y CUJICHHE T10 [1K-5.1-B JI2.2J13.1
HaIPSKEHUIO, BXOJHOE U BBIXOJIHOE IK-5.2-3
COIIPOTHUBJICHUE CXEMBI B PEXKMME MaJbIX IK-5.2-Yy
curHasioB. Cxema ¢ o6mum smurtepom ¢ OOC —

OCHOBHBIE COOTHOIIICHUS, TIEpeIaTOTHAS

xapakrepuctaka. CpaBHEHHE cO cXeMoii 6e3

OTpULaTENbHON 00paTHOH cBsI3U. YacTOTHO-

3aBHCHMasl OTpHUIIaTeIbHAs 00paTHAas CBS3b,

CXEMOTEXHHYECKHE BAPUAHTHl PEaTN3anu

yactotHo-3aBucuMoit OOC. YactoTHas

XapaKTepUCTHKA M BEPXHSSA rPaHUIHAS

gactota /Jlex/

1.12 Kackan mepemenHoro Toka ¢ O3 /J1ab/ 4 IK-5.1-3 JI1.1J11.2

IK-5.1-y JI1.3J12.1
I1K-5.1-B J12.2J13.1
IK-5.2-3
IK-5.2-y

1.13 CamocrosiTensHas paboTa CTyJCHTOB [0 TeMe 5
"Kackaz ¢ obum smutrepom" /Cp/

1.14 Kackaz ¢ o0Oweit 6a3oit /Tema/ 0

1.15 Cxema c obrieli 0a30ii - MPUHITUIHATBHAS CXeMa, 2 IK-5.1-3 JI.1 J11.2
JKBUBaJIEHTHAs cxeMa. [lepenaTounas IK-5.1-y JI1.3J12.1
xXapakTepucTuka cxembl. KoagduuneHT ycuneHus TIK-5.1-B JI2.2J13.1
110 HaNpsDKEHUIO, BXOAHOE M BBIXOJTHOE I1K-5.2-3
COIPOTHUBJICHUE CXEMBI B PEXKHME MaJbIX IIK-5.2-B
curranos. Cxema ¢ obuuM smurrepom ¢ OOC —

OCHOBHBIE COOTHOIIICHUS, IEPEIaTOYHAS
xapakrepucTka. /JIex/

1.16 CamocTosTenbHas padoTa CTyJICHTOB 110 TEME 6 [IK-5.1-3 JIT.1JI1.2
"Kackaz ¢ obmieit 6azoit" /Cp/ IK-5.1-y JI1.3J12.1

I1K-5.1-B J12.2J13.1
I1K-5.2-3
IK-5.2-y

1.17 Kackan ¢ o01mM KOMIEKTOPOM, IBYXTaKTHEIE 0
ycunurend /Tema/

1.18 Cxema ¢ 00IIMM KOJJIEKTOPOM (SMUTTEPHBIN 2 I1K-5.1-3 JIT.1JI1.2
TTOBTOPHTEITh) - TIPUHIIUTTHATIFHAS CXeMa, [IK-5.1-y JI1.3J12.1
SKBUBaJIeHTHas cxema. [lepenaTounas TIK-5.1-B JI2.2J13.1
XapaKTepUCTUKA CXEMbl. XapaKTEePUCTUKU CXEMBI C I1K-5.2-3
OOIIUM KOJIJIEKTOPOM, JOTOTHUTEITBHBIM I1K-5.2-B
HCTOYHUKOM OTPHIIATEITFHOTO HAMPSHKEHUS
nutanus. Koaddumuent ycunenus mo
HAIPSDKCHUIO, BXOTHOE M BBIXOTHOC
COTPOTHUBJICHUE CXEMBI B PEKHME MaJTBIX
curHaios. /Jlex/

1.19 JIByXTaKTHBII Kackaa Ha KOMIUTUIMEHTapHOM 2 IK-5.1-3 JI.1J11.2
SMUTTEpPHOM noBTOpHTEe. OCOOEHHOCTH PabOThHI [K-5.1-y JI1.3J12.1
BBIXO/IHBIX KaCKaJIOB. DHEPreTUYECKHE [IK-5.1-B JI2.2J13.1
TIOKAa3aTeNn KackaaoB. Pe:kuMbI paboThl KaCKaI0B [1K-5.2-3
yeunuteneit MmouHoctH. /Jlex/ TIK-5.2-B




1.20 Ycunureau MomiHocTH /J1a6/ 4 [IK-5.1-Y JI1.1 J11.2
I1K-5.1-B JI1.3J12.1
I1K-5.2-B J12.2J13.1
IK-5.2-3

1.21 CamocrosiTensHas paboTa CTyJIEHTOB MO TeMe 8 IK-5.1-3 JI1.1J11.2
"Kackaz ¢ o0LIMM KOJUIEKTOPOM, IBYXTaKTHBIE [IK-5.1-Y JI1.3J12.1
yewmatenu" /Cp/ I1K-5.1-B JI2.2713.1

IK-5.2-3
IIK-5.2-B

1.22 Huddepennuanbheiii kackan /Tema/ 0

1.23 CxeMmbl muddepeHIHaTbHbIX KacKa 0B, 2 [1K-5.1-B JIT.1JI1.2
Cundaznslit u tudQepeHranbHbIi CUTHATEL. I1K-5.2-3 JI1.3J12.1
Ilepenarounsle XapaKTEPUCTUKH IIK-5.2-B J12.2J13.1
nuddepeHInaTBPHOrO YCHIUTENS Ha N-p-n
Tpam3ucTopax. [TapameTps! Kackama Jurs
cuH(a3Horo u AndhepeHIIIaTbHOrO CUTHAIOB.

XapaKTepUCTUKH AJIsl OOJIBILIOrO CHTHAA.
HecnmMmeTpuyHBIH pexxnM padoThI
nuddepernnansaOro ycunurens. /Jlex/

1.24 CamocTosTenbHas padoTa CTyISHTOB 110 TEME 6 IIK-5.1-B JI.1J11.2
"uddepennmansupiii kackan" /Cp/ I1K-5.2-3 JI1.3J12.1

I1K-5.2-B J12.2J13.1

1.25 OnepalMoOHHbIE YCUIIUTENN U CXEMBI HA OCHOBE 0
OY /Tema/

1.26 OmnpexerneHne OnepanuoHHOrO YCUIIUTENS. 4 IIK-5.2-B JI.1J11.2
VYcnoBHbie 0003HaueHus U kiaccudukanus OY. I1K-5.2-3 JI1.3J12.1
OkBuBasieHTHas cxema OY. Bayrpenssis [IK-5.1-B JI2.2J13.1
ctpykrypa OY. OcHoBHbIe apameTpsl OVY. [K-5.1-y
oTpuuarenbHas oopatHas cBs3b B cxemax OY. AUX IK-5.1-3
OV c obpatHoii cBs3bt0 U 6e3 Hee. OCHOBHBIC
cxeMsl BKIroueHust OY. MHBepTupyromui,

HEMHBEPTUPYIOMHUH U 1u(depeHIHanbHbIH

yeunutenb. CXeMbl, apaMeTpsl U

XapaKkTepuCTHKA. TpeOoBaHMA K SIIEMEHTaM [IEIH

OC. Tums! onepanoHHBIX yeunuteneit. CriocoOs!

3aIUTHI OMEPAMOHHBIX YCUIIUTENEH.

MaremaTHdyeckue (GYHKIUH Ha ONEPalHOHHBIX

yewnutensix. IHBepTupyoomuii cymmarop,

HEHHBEPTUPYIOMIUH CyMMAaTOp, BEIIUTATEh

(muddepennmansHbpiil yeuaurtens). aTerpatop u

muddepennmarop Ha OY. OTHOMOTYIIEPHOTHBIE U

JByxnonynepuonssle Beinpssmuteny Ha OY.

Iukosslii nerextop Ha OVY. [Tutanue OVY.

MHCcTpyMEeHTANBHBIN YCUIIUTEND HA

olnepanruoHHOM ycruTene. CXeMbl

(otoanexrpudeckux u3mepenuit Ha OV. /Jlex/

1.27 HccnenoBanne onepanvoHHbIX yeunuteneit /J1a6/ 4 TIK-5.2-B JIT.1J11.2

[IK-5.2-3 JI1.3J12.1
I1K-5.1-B J12.2J13.1
IK-5.1-y

1.28 CamocrosiTensHas paboTa CTyJEHTOB [0 TeMe 10 [1K-5.1-B JI1.1J11.2
"OrnepaliOHHbIC YCHIIUTEIM M CXEMBbI HA OCHOBE [K-5.1-y JI1.3J12.1
oy" /Cp/ I1K-5.2-B J12.2J13.1

IK-5.2-3

1.29 ONeKTpOHHBIE KIIFOYM HA OCHOBE OHMITOIAPHBIX 0

TPaH3KUCTOPOB. DIEMEHTBI TPAH3UCTOPHO-
TpaH3UCTOPHOI Joruky /Tema/




1.30 KnroueBoii pexxuM paboTel OUIONSPHOTO [1K-5.2-B JI1.1J11.2
TpaH3UCTOpa. Y CIIOBUS paObOThI OUITOIAPHOTO I1K-5.2-3 JI1.3J12.1
TPaH3UCTOpa B KII04YEBOM pexume. Ilepexonubie I1K-5.1-B JI2.2J13.1
IIPOLIECCHI B KITFOUE HA OUITOISIPHOM TPAH3UCTOPE. IK-5.1-y
MeToibl OBBILIEHUST OBICTPOIEHCTBUS
TPaH3UCTOPHOI'O KJIK0Ua — YCKOPSIOLIasi EMKOCTb,

HeNWHeiHass oOpaTHas CBsI3b. PasHOBHIHOCTH
TPaH3UCTOPHBIX KITIOUEH Ha OUTIOISAPHBIX
TPaH3UCTOpaX. DIEMEHThI TPAaH3UCTOPHO-
tpamsuctopHoii soruku (TTJI, TTJILL). /JTex/

1.31 HccnenoBanre HaCHIIIEHHOTO TPAH3UCTOPHOTO [K-5.2-B JIT.1JI1.2

KITI04a Ha OUIONsipHOM Tpausucrope. /J1ab/ [K-5.2-3 JI1.3J12.1
I1K-5.1-B JI2.2J13.1
IK-5.1-y

1.32 CamocTosiTenbpHas padoTa CTyJACHTOB 110 TEME [IK-5.2-3 JIT.1JI1.2
"NeKTPOHHBIE KITIOYH HA OCHOBE OHITONSPHBIX IIK-5.2-B JI1.3J12.1
TPaH3UCTOPOB. DIIEMEHTHI TPAH3UCTOPHO- IIK-5.1-B JI2.2J13.1
TpaH3ucTopHo# Joruku" /Cp/ IK-5.1-y

1.33 OJEeKTPOHHBIE KJIFOUU Ha IOJIEBBIX TPAH3UCTOPAX.

Onementsl KMOIT noruku /Tema/

1.34 KiroueBoii pexxum padorst MOSFET-Tpansucropa. TIK-5.2-B JIT.1JI1.2
ITepexonmHbie mporeccs B cXxeMe KiIro4a Ha I1K-5.2-3 JI1.3J12.1
MOSFET-tpan3ucrope. MOUIHOCTb MOTEPH NPU [IK-5.1-B JI12.2J13.1
KIoueBoM pexume padotel MOSFET- [K-5.1-y
TpaH3uCcTOpa. THIIOBBIE CXEMBbI YIIPABICHHUS
momHbiME MOSFET- Tpan3ucropamu.

Kommnemenrtapaas MOII noruka (KMOIT).
[lepenaroynas xapaKTEepHUCTHKA JIOTUIECKOTO
KMOII snementa HE. KMOII snement U-HE,
MNJIN-HE. Cepun u cemeiicTBa JOru4ecKux
KMOII (CMOS)-mukpocxem /JIex/

1.35 HccnenoBanue kiroueil Ha MOJIEBOM TIK-5.2-B JI1.1 JI11.2
Tpanzuctope. /J1ab/ I1K-5.2-3 JI1.3J12.1

I1K-5.1-B JI2.2J13.1
IK-5.1-yY

1.36 CamocTosTenpHas paboTa CTyJCHTOB 110 TEME [K-5.1-y JIT.1J11.2
"DIEeKTPOHHBIE KIIOYM Ha MONEBbIX TPAH3UCTOPaX. IIK-5.1-B JI1.3J12.1
Onementbl KMOIT noruxu" /Cp/ I1K-5.2-B J12.2J13.1

I1K-5.2-3

1.37 PenakcaniuoHHbIE CXEMBI, TE€HEPATOPhI CUTHAJIOB.

Wnterpanbhsie TaliMeps! /Tema/

1.38 Bunpl penakcaliioHHBIX cXeM: OucTabuiIbHas, TIK-5.2-B JIT.1J11.2
MOHOCTaOWIIbHAS, ACTA0MIIbHAS PEeTIaKCaMOHHbIE I1K-5.2-3 JI1.3J12.1
cxeMbl. PenakcaninoHHble cXemMbl Ha TPAH3UCTOPAX: [IK-5.1-B JI2.2J13.1
RS-tpurrep, tpurrep llImurra, oqHOBHOpaTOp, [K-5.1-y
MyJIbTUBUOpaTop. PenakcalimoHHble CXeMbl Ha
JIOTHYECKHX dIIeMeHTaxX. MynsTUBHOpaTOp Ha
ocHoBe Tpurrepa llImurra. /Jlex/

1.39 Komnaparop — omnpenenenue, napaMmeTpsl, TIK-5.2-B JIT.1JI11.2
BHYTpPEHHsIsS CTPYKTypa. [IByXIOpOroBbIii I1K-5.2-3 JI1.3J12.1
komnaparop. Tpurrep llImuTra Ha KOMIaparopax: [1K-5.1-B JI2.2J13.1
WHBEPTHPYIOLIUI U HE UHBEPTUPYIOIIUNA TPUTTEP [K-5.1-y
HImutra. [penu3uonnsni Tpurrep lmurra. /Jlex/

1.40 I'enepaTopbl CUTHAIOB HA OCHOBE MHTEIPAIbHBIX TIK-5.2-B JIT.1J11.2
mukpocxem OV /J1a6/ IK-5.2-3 JI1.3J12.1

I1K-5.1-B J12.2J13.1

IK-5.1-Y




1.41 BHyTpeHHs CTPyKTypa U (QyHKI[HOHAJIbHAS CXeMa 2 [1K-5.2-B JI1.1J11.2
W Ha3HAYCHHE BBIBOJIOB MHTETPAJILHOTO TaiiMepa I1K-5.2-3 JI1.3J12.1
NESS55. Cxema v ipUHIHIT paOOThI [1K-5.1-B JI2.2J13.1
OIHOBHOpATOpa HAa OCHOBE MHTETPAIEHOTO IK-5.1-y
taiimepa NE555. Cxema u npuHUIMn paboTsl
MYJIBTHBHOpATOpa Ha OCHOBE MHTETPAIEHOTO
taiimepa NE555. Pacuer napamerpos RC-nenouku
TaliMepa. brucrabunbpHas cxeMa Ha OCHOBE
uHTEerpanpHoro taitmepa NE5S55. Cxema
ABTOKOJIEOATETFHOTO MYJIBTHBHOpaTOpa C
HE3aBUCHMOI YCTaHOBKOH JIMTEIBHOCTH U
YacTOTHl UMITYNIbCOB. CXeMa aBTOKONeOaTeTLHOro
MYJIBTHBHOpATOpa C PEryIMpPOBKONH KOIPPHUIIHEHTA
3aronHeHns. CxeMa yIBOCHUS HANPSDKSHUS 1
HCTOYHHUKA OTPULIATETILHOTO HAMPSDKEHHS Ha
OCHOBE MHTErpajibHOro taitmepa NE555.

MHorortakTHble TaiiMepsl. [lapaMeTpsl 1 THIIBI
TaiimepoB. /JIex/
1.42 WuTerpanbhbie TaiiMepst /J1ab/ 4 IIK-5.2-B JI.1J11.2
[IK-5.2-3 JI1.3J12.1
I1K-5.1-B J12.2J13.1
IK-5.1-yY

1.43 CamocTosTenbHas padoTa CTyACHTOB 110 TEME 10 TIK-5.1-B JIT.1JI11.2
"PenakcalluOHHBIE CXEMBbI, T€HEPATOPhl CUTHAJIOB. [K-5.1-y JI1.3J12.1
Huterpanbubie Taimepst” /Cp/ I1K-5.2-B J12.2713.1

IK-5.2-y

1.44 AHaoroBeie KOMMYTaTOpbI /Tema/ 0

1.45 Mexannueckiue KOMMyTaTopsl. KommyraTopsl Ha 2 IIK-5.2-B JI.1J11.2
NI0JIEBBIX TPAH3UCTOPAX, 10CIEI0BATEIbHbIE I1K-5.2-3 JI1.3J12.1
KoMMyTaTops! Ha nonesbix MOSFET IIK-5.1-B J12.2713.1
TPaH3UCTOpaxX. AHAIOTrOBbIE MYJIbTUILIEKCOPHL. [K-5.1-y
IIpumeHeHus aHaIOrOBBIX KIIIOYEH U
myabsTHILIIEKcopoB. Onropene ¢ MOIT-

TpaH3UCTOpaMH. XapaKTEPUCTHUKH aHAIOTOBBIX
kommytatopoB. MHTerpansasie MEMS-
KOMMYTAaTOPBI, MEXaHUIECKOE YCTPOHUCTBO,
THNUYHAS (QYHKIHOHANBHAS CTPYKTYypa U
napameTpsl RF-MEMS-kommyTatopa. /Jlex/

1.46 CamocTosTenbHas paboTa CTyASHTOB 110 TEME 4 TIK-5.1-B JIT.1J11.2
" AHaJTOrOBBIe KOMMYTaTOphI" /Cp/ IK-5.1-y JI1.3J12.1

[IK-5.2-B J12.2J13.1
[K-5.2-3

1.47 Ananoro-unpoBsle Mpeodpa3zoBaTeH. 0
Iudpoananoroseie npeodbpaszoBatenu /Tema/

1.48 IIpuHIUIB aHATOrO-II(POBOrO NMPeOOpPa3OBaAHUS 2 [1K-5.2-B JIT.1JI1.2
— napaJuieIbHBINA, METOJT B3BEILIMBAHNUS, METO]L IK-5.2-3 JI1.3J12.1
cueta. AHanoro-uugpoBsle mpeodpa3oBaTenu — IIK-5.1-B J12.2J13.1
onpenenenue. AL ¢ mapannensHbIM [IK-5.1-y

IpeoOpa3oBaHUEM, ITOCIIET0BATEIHHO-
napayensHbit AT AL, ocHoBaHHBIN Ha
METO/I€ B3BEIINBaHUS, TOPA3PSAHOE B3BELIMBAHUE
- CTpyKTypHas cxema mporecca. ALI,
OCHOBAHHBI Ha METO/IE B3BCIIIIBAHII.
Komnencanuonnsiit AL (cnensmuii ALIT),
AT no MeTony nuao000pa3HOro HaNpsKEHUs,
AITI mo MeTomy TBOIMHOTO HHTETPUPOBAHUSL.
IMapametpsr ALII. YactoTa mpeodpa3zoBaHus U
paspetieHue s pa3nuaHbix Tunos AL /JIex/




1.49 IMpuHIMIB TUPPOOAHATOrOBOTO MPeodpa3oBaHHUS: 2 [1K-5.2-B JI1.1J11.2
napajuiesibHOe peodpa3oBaHue, MopaspsIHoe I1K-5.2-3 JI1.3J12.1
ypaBHOBeIINBaHMe, MeTox cuera. O0o0meHHas I1K-5.1-B J12.2J13.1
xnaccudukanus LAIL ITapannensasie LIAIL, IK-5.1-y
LAIT ¢ nepexmoyaTeasiMi U MaTpULeH
noctostHHOro umneaanca (marpuna R-2R), HAII ¢
CYMMHPOBaHHEM HAINPSHKSHUH - IIUPPOBOI
norernuromeTp. LJAIT ¢ cymmupoBanuem
HaNpsDKEHUH Kak OCHOBa MHOropa3psaHbix LIAIL
ITocnenoBatensubie LHAIL LIAII ¢ mmmpotHO-

AMIYIBCHON Monysiiuei. Curma-nensta-LAIL
MIPUHLMI CUTMa-JebTa-Moaysiun. [lapamerpol
ITATL. /JIex/

1.50 CamocTosTenbHas padoTa CTyJACHTOB 110 TEME 10 [1K-5.1-B JIT.1JI1.2
" AHayoro-nugpoBsIe Mpeodpa3oBaTEIH. IK-5.1-y JI1.3J12.1
Hudpoananoroseie mpeodpazosarenu” /Cp/ IIK-5.2-B JI2.2J13.1

[IK-5.2-3

1.51 AHaJyioroBbie GUILTPBI cCUrHAIOB /Tema/ 0

1.52 Curnaibl, IpeICTaBlICHUE B YACTOTHOM 4 TIK-5.2-B JIT.1JI1.2
PAa3lIoKEeHNH, IPEJICTaBICHNE IEPHOINIECKOrO [K-5.2-3 JI1.3J12.1
CUTHAJIa CYMMOIM CHHYCOH/I, CIIEKTP CUTHAJIA. [1K-5.1-B JI2.2J13.1
Onpenenenre u GyHKIIMOHATBHOE HA3HAUCHHE [K-5.1-y
aHaJOrOBBIX (PMIBTPOB. BUABI M THITBI aHAJIOTOBBIX
¢unbTpoB. TUIBI YaCTOTHO-U30MPATEIBHBIX
¢ueTpoB, ITonmoca mpomyckanus, monoca
3arpaxaeHust GuiIbTpa. AKTHBHBIC aHAIOTOBEIC
(pUIBTPBI, OCHOBHBIE TUIIBI AHAJIOTOBBIX (PHIIBTPOB:

BartepBopra, YeOnimeBa u beccens, Habopbl

KO3 PHUITHEHTOB QIIBTPOB.

AxTHUBHBII (DUIIBTP HIDKHEX YacToT, DHY
Barrepsopra, ®HY YeOnimesa, ®HY beccens.
Cxembl ®HY nepsoro nopsaka. ®HY sroporo
nopsinka, Cxema Camnena — Kes, MHOroneteBas
cxema. @DHY BrIcoKOro nopsaka.

AxkTuBHBIN QuUiIbTp BepxHUX yacTor. ®BY nepsoro
nopsiaka. ®BY BToporo nmopsiaka: TOmonorus
Cannena — Kes, MHOronetieBast cxema.
KackanupoBanue puibTpoB. J{oOpoTHOCTE
(GUITBTPOB.

/JTex/

1.53 Koncymsranuu no auctmmuinae /MKP/ 0,35

1.54 Koncynbrauu nepea sx3amenom /Kue/ 2

1.55 CamocTosTenbHas padoTa CTyJICHTOB 110 TEME 11 TIK-5.1-B JIT.1JI1.2
" Ananorossie (pubTps! curHanos" /Cp/ IK-5.1-y JI1.3J12.1

[1K-5.2-B JI2.2J13.1
I1K-5.2-3

1.56 ITonroroBka y sx3ameHy 1o 27 [K-5.2-y JIT.1JI1.2

JTUCLUTUTAHE /DK3aMeH/ IIK-5.2-B JI1.3J12.1
I1K-5.1-B JI2.2J13.1

IK-5.1-y
1.57 DK3aMeH I0 JUCIUILTHHE /DK3aMeH/ 8,65 I1K-5.1-B JIL.1J11.2
IK-5.1-y JI1.3J12.1
IIK-5.2-B JI2.2J13.1

[K-5.2-Y

5. OHEHOYHBIE MATEPHUAJIBI 110 JUCIUIIVIMHE (MOAYJIIO)

«O1eHOYHBIC MaTepHATbl IPUBECHBI B IPHIOKECHNH K pabodeli mporpaMMe JUCIUIUIHHEI (CM. JOKyMEHT « OIleHOUHBIE MaTepHaIbl

no aucuuminHe «KoHcTpynpoBanue u pa3paboTka NpHOOPOB aHAIOTOBO JIEKTPOHUKIY)

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y.JIS)

6.1. Pexomenyemasi iuteparypa




6.1.1. OcHoBHasd JIMTepaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuecto/
ron Ha3BaHHE
3BC

JI1.1 | bopucosckuii A.Il., DNEKTPOHHBIE 1IETIH U MUKPOCXEMOTEXHHKA : METOJ. yKa3. K J1a0. Ps3ans, 2012, , 1
Kpyrnos C.A. paboram 47 c.

J1.2 | Vaspux, Turre, IonynpoBoaHukoBas cxemorexHuka. T.1 Capatos: 978-5-4488-
Kpucrod, Ilenxk, IIpododpazosa |0052-8,
Kapa6amres, I'. C. Hue, 2019, 826 | https://www.i

c. prbookshop.r
u/88003.html

JI1.3 | Vaepux, Turne, [TonynpoBogHuKoBas cxemorexHuka. T.11 CapatoB: 978-5-4488-
Kpucrod, llenxk, IIpododpazosa |0059-7,
Kapabamres, T. C. Hue, 2019, 940 | https://www.i

c. prbookshop.r
u/88004.html
6.1.2. JlonosiHuTE/IbHAS JIUTEPATYypa
Ne ABTOpBI, COCTAaBUTENN 3ariaBue UsnarenscrBo, | Komnuectso/
roj Ha3BaHUe
ObC
JI2.1 | Bomnosuu I'.1. CXeMOTEeXHHKa aHaJIOTOBBIX M aHAIOTO-IIN(POBBIX AMEKTPOoHHBIX | M.:Jloneka- 5-94120-074-
YCTPOWCTB XXI, 2005, 9,1

528c.

JI2.2 | Onmamuwmii 10.D., AmnaroroBas u rudposas anekrporuka(IlomHbIH Kypc) : M.:T'opsiuas 5-93517-002-
I'myaxwua OI1., TypoB | Yue6.mis By30B JINHUS- 7,1
A Tenexom, 2000,

768c.
6.1.3. MeToauueckune pa3padoTKu
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarensctBo, | Komnuectso/
rox Ha3BaHHE
ObC

JI3.1 | BeictpoB 1O.A,, DJIEKTPOHHBIC IS U MUKPOCXEMOTEXHHKA : Y4ueO. /171 By30B M.:Boicur.iik., | 5-06-004040-

Muponenko W.T. 2002, 384c. 2,1

6.3 IlepevyeHb MpOrpaMMHOIo odecneyeHnsi 1 UHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHs JUIEH3HOHHOTO H CBOOOHO PACTIPOCTPAHIEMOT0 MPOrPpaMMHOI0 00ecneyeHusl, B TOM YUcJIe

0T€4Y€CTBCEHHOI'0 NMPOU3BOACTBA

HaumenoBanue

Onucanune

OmneparronHast cuctema Windows

Kommepueckas nuueH3us

Kaspersky Endpoint Security

Kommepueckas nuueH3ust

Adobe Acrobat Reader Ceoboanoe 1O
LibreOffice Ceoboanoe 1O
OpenOffice CsobonHoe I1O
Chrome Ceoboanoe 1O
7 Zip CsobonHoe I10
Micro-Cap 8 CsobonHoe I10

OneparnuonHas cuctema Windows XP

KOMMep‘ICCKaﬂ JIMOCH3UA

6.3.2 Ilepevyenb nHGOPMALHOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIIJIMHBI (MO YJIA)

214 nabGopaTopHBIH KopIryc. ydeOHas ayauTOpHs JUIA IPOBENeHUS ydeOHbIX 3aHATHH. Crermanm3upoBaHHas Mebens (60
MOCAJJOYHBIX MECT), MAarHUTHO-MapKepHas Jocka. MynbTuMenua mpoekTop, 1 sxpan. T1K.




109 nabGopaTopHBIi KopIyc. ydeOHas ayauTOpus JJIs MPOBEACHUS y4eOHbIX 3aHaTHi Crenuanu3upoBanHas mebensb (60
MI0CAJJOYHBIX MECT), MarHUTHO-MapKepHas focka. MynbTiuMenna mpoekTop, 1 sxpan. ITK.

216 mabGopaTopHBIH KOpITyc. ydeOHas ayauTOpHs UL NMpOBeAeHUS ydeOHbIX 3aHATHH. Crenmanu3upoBaHHas Mebensb (26
3 MOCaIoyHbIX MecTa). YueOHo-nabopaTtopHble ctenHabl, RLC metper VC 9808, reneparopsl curnamoB GRG-3015,
reHeparopsl ['6-46, ocipuiorpadsr Rigol 1042c.

103 mabGopaTopHBI KopIyc. ydeOHas ayauTopHst Ml TIPOBEACHHWS YYEOHBIX 3aHATHH, KOMITBIOTEPHBIH KiTacc
CrenunanusupoBadHas MeOens (24 mMOcafoYHBIX MeCTa), MAarHUTHO-MapKepHas Jocka. MynbTHMeana MpoeKTop, | 3kpaH.
[IK. B0o3MOXHOCTH NOAKIIOYEHUS K ceTh MHTepHeT W o0ecrnedeHueM JOoCTyla B 3JIEKTPOHHYIO HH(OPMaluOHHO-
obpasoBarenbHylo cpeny PIPTY

8. METOAUNYECKHE MATEPHAJIBI 1O JUCIUITJIMHE (MO YJIIO)

MeTtonuueckoe obecrieueHre AUCIUILTUHBI IPUBEIEHO B MPUIOKEHUH K pabodeil mporpaMMme AUCIUILTHHBI (CM. JOKYMEHT
«Metoandeckue yka3zaHus QUCHHILIAHBI « KOHCTpyHpoBaHUE U pa3paboTKa IPHOOPOB aHAIOTOBOH IICKTPOHUKINY ).

Onepatop 340 000 "KomnaHus "TeHzop" ——

[IOKYMEHT MOAMNWCAH 3NEKTPOHHON MOANWCHIO

noanncAHO ®reoy BO "PIrPTY", PIPTY, Kpyrnos Cepreit 28.09.23 14:03 (MSK) MNpocTas nognuce
3ABEAYHOLLNM AnekcaHapoBwuy, 3aBeaytolmii kacdeapoii M3J1

KA®E[PbI

noAnnucAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreit 28.09.23 14:03 (MSK) MNpocTas noanucb
3ABE£MOU.[I/IMU AnekcaHapoBuY, 3aBeaytolmii kadeapoii M3J1

BbIMYCKAIOLLIEM

KA®ELPbI

noAnnuCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreit 28.09.23 14:04 (MSK) MpocTas noanucb

MPOPEKTOPOM MO YP AnekcaHapoBuy, 3aBeaytolmii kacdeapon N3

®reoy BO "PrPTY", PIPTY, Kopsuko Anekcelt 28.09.23 14:17 (MSK) Mpocras noanucs
BsiuecnaBoBuy, MpopekTop Mo y4yebHol paboTe




