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3aB. kadeapoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Paboyast mporpaMma mepecMoTpeHa, 00CyKJIeHa U 0T00peHa st
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IIpombIlLIeHHOH 3/1eKTPOHUKHU
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[Iporokom ot 2028 . No

3aB. kaheapoi




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienpro ocBoeHust aucHMIUINHEI «KOHCTpynpoBaHue 1 pa3paboTka MPHOOPOB aHATIOTOBOH 3IEKTPOHUKIY SBISETCS
(dopmupoBaHue y OyIyIIHX CIENUATUCTOB 3HAHUN M MPAKTUYECKUX HABBIKOB B 00JacTh pa3paboTKH U BHEAPEHUS
YCTPOMCTB aHAJIOTOBOM CXEMOTEXHHUKH C IIEJIBI0 MOCIIEYIOIIET0 N3YYEHNUS KA TPOECCHOHATBHBIX THCIMILIHH 110
HanpasieHuto noarorosku 11.03.03 — "KoHcTpynpoBaHHUe U TEXHOJIOTHUS JIEKTPOHHBIX CPEACTB".

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

IMukn (pasznen) OIT: |

2.1 | TpeGoBaHuS K MpeIBAPUTEIbLHOIl MOATOTOBKE 00YYaIOIIEerocs:

2.1.1 | KonctpyupoBanue u pa3paboTka mpruOOpoB MU(MPOBOI IIECKTPOHUKH

2.1.2 | BeimosiHeHHE U 3alUTa BBITYCKHOH KBaJIM(UKAIIMOHHOMN paboThl

2.1.3 | KonctpynpoBaHue u pa3paboTKa CHCTEM JIEKTPOHHOH ONTHKH

2.1.4|IIpeanumioMHas IpaKkTUKa

2.2 | JucuumiinHbl (MOAYJIN) M MPAKTHKH, AJI51 KOTOPBIX OCBOEHUE TAHHOH TUCHHILIMHBI (MOIYJIs1) HEOOXOIMMO KaK
npeanecTByonee:

2.2.1| OcBoeHHE OUCIUIDIMHBI 0a3upyeTcs Ha 3HAHUAX, TOJMYYCHHBIX B X0/I¢ H3YUCHHUS CICAYIOMIX TUCIUILIHH: «Dn3nkay,
«Maremarukay, «IHpopMaTHKa», « TBeprOTENIBHAS YIEKTPOHHUKAY; «[lakeThl MpUKIagHBIX IporpaMmy, « TeopeTndeckue
OCHOBBI DTIEKTPOTEXHUKI», «CXEMOTEXHUKAY.

2.2.2 | KoHCTpyHpOBaHHE U TEXHOJIOTHSI BOJIHOBOIOB

3. KOMIETEHIIMUA OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUATIINHBI
(MOJYJIS)

IIK-5: PazpaGoTbiBaeT KOMILIEKT padoueil KOHCTPYKTOPCKOM JOKYMEHTALIMU U3Je/nui ""cucrema B kopmyce'

MK-5.1. OnpenensieT cOOTBETCTBYIOIIHIT HA00P KOHCTPYKTOPCKOI JOKYMEHTAIINH ¢ TPEOGOBAHUAMH TEXHHYECKOTO 3aJaHHA

3HaThL

OCHOBHBIE TIOHATHSI, TEPMHUHBI U ONPECIICHHS SAMHOW CUCTEMbI KOHCTPYKTOPCKOW TOKYMEHTAIIUN

YMmeThb

DopMupoBaTh HAOOP KOHCTPYKTOPCKOM JOKYMEHTAIIMY C TPEOOBaHUSIMH TEXHUIECKOTO 3aJJaHHs TIPU pa3paboTKe U3AeIHii aHAIOTOBOM
INEKTPOHUKH

Baanernb

OcHoBamH pa3padOTKU KOHCTPYKIIHIA TPUOOPOB aHATIOTOBOH 3JIEKTPOHUKH, YCTPOMCTB IMEKTPOHHBIX CPEJICTB, B COOTBETCTBHUU C
TEXHHYCCKUM 33JAHUEM H MTOJrOTOBKE KOMILICKTa KOHCTPYKTOPCKOM JTOKYMEHTALIUH.

IIK-5.2. CocraBasieT cnenMpuKalMN K KOHCTPYKTOPCKOH JOKYMeHTAIIMN U3/le1uii '"cucTeMa B Kopiyce' U MHKPOCOOPOK

3Harthb

TpeboBaHus, IpaBuia, TEPMHUHBI U COKPALEHHUS TIPU COCTABICHUN KOHCTPYKTOPCKON TOKYMEHTALUH MPUOOPOB aHaJIOTOBOH
JIIEKTPOHUKHU.

Ymerh

CoctapnsaTh cienu(UKai K KOHCTPYKTOPCKOM JOKYMEHTAIMH M3ACIHI aHAIOTOBOW AIIEKTPOHHKH.

Baagersp

ITporpaMMHBIM 00OECIIEYCHUEM, UCTIONTBE3YEMBIM NP (HOPMUPOBAHUY CIICITUPHUKAIIMNA K KOHCTPYKTOPCKON TOKYMEHTAIINHU U3ICITNI
AHAJIOTOBOM JIEKTPOHUKHU.

B pe3yabTaTe 0CBOEHUS TUCHUILIAHBI (MOTYJIsI) 00YYAOIIHICS TOKEH

3.1|3nars:

3.1.1| OcHoBHBIE MeTOBI COOpa W aHAJHM3a UCXOAHBIX TAHHBIX MPU MPOCKTUPOBAHUH MIEKTPOHHBIX PHOOPOB, CXEM H
YCTPOMCTB.

3.1.2| YcnoBasle rpaduueckre 0603HaYeHUS] KOMIIOHEHTOB aHAJIO0TOBOM 3I€KTPOHUKHU, OCHOBHBIE TapaMeTPbl KOMIOHEHTOB
aHAJIOTOBOH JICKTPOHUKH.

3.1.3| OcHoBHBIE METO/IBI pacueTa U MPOEKTUPOBAHUS JETaleH, Y3JI0B U MOAYJIEH 3IMEKTPOHHBIX CPEACTB U U3/AEIHH.

3.1.4 | Metozp! aHamH3a U MOJCITUPOBAHHS YCTPOHCTB aHATIOTOBON CXEMOTEXHHKH.

3.1.5 [ OcHOBHBIE y31IBI aHATIOTOBOM CXEMOTEXHUKH U METOIBI UX Pa3pabOTKH.

3.2 YmeTn:

3.2.1|PaboTaTh B OCHOBHBEIX CHCTEMax SJICKTPOHHOI'O MOACIIMPOBaHUA.

322 HpI/IMeHﬂTB METOAbI aHaIn3a U MOACIIUPOBAHUS IJICKTPUICCKUX uenei u Yy3J10B aHaJI0roBOM OJICKTPOHUKH.

3.2.3| Pabotats co cneunpuKaisiM1i JIEMEHTOB C IO BEIOOpA COBPEMEHHOM 2JIEMEHTHOM 0a3bl IPU KOHCTPYUPOBAHUH U
pa3paboTKe YCTPOHCTB aHAJIOTOBON NEKTPOHUKH.

3.2.4 | CocraBnsaTh cenu(puKay K KOHCTPYKTOPCKON TOKYMEHTALIUH U3/ICIHi.

3.3 Baagern:




3.3.1

Brnaneer ocHOBaMU pa3pabOTKK KOHCTPYKIHH MPHOOPOB aHAJIOTOBOH AIEKTPOHHUKH, YCTPOHCTB JIEKTPOHHBIX CPEJCTB, B

COOTBCTCTBUHU C TCXHUYCCKUM 3aJaHUCM.

3.3.2| Brageer coBpeMeHHOH METPOIOTHYECcKOil 6a30if H3MEPEHHUS MEKTPUUECKHIX MapaMeTPOB U (PU3NIECKUX BETHIHH.
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4. CTPYKTYPA U COJEP/KAHUE JUCIUIITIMHBI (MO YJIS)
Kon HaumenoBanue pa3neiio u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 170 KOHTPOJIS
Pazpnes 1. Koncrpynposanue u paspadorka
npu0OpPOB AHAIOrOBOIl JIEKTPOHUKH

1.1 DJIeMeHTHI aHAJIOTOBOU 3eKTpoHukH /Tema/ 6 0

1.2 Pesucrop, ycinoBHOe 06003HaUeHME, 6 2 IK-5.1-3 JI1.1 J11.2
(YHKITHOHATbHOE Ha3HAUCHNE, OCHOBHBIE IK-5.1-y JI1.3J12.1
rapameTpbl, HOMUHAJIbHBIH Psijl, MAPKUPOBKA, IK-5.1-B JI2.2J13.1
THTIBI KOHCTPYKITHA, TAOAPUTHBIC pa3Mephl, [1K-5.2-3
napasuTHbIe napameTpsl. /JIek/ IIK-5.2-Y

1.3 Kongencatop, ycnoBHoe 0003HaueHHE, OCHOBHBIE 6 2 IK-5.1-3 JIL.1J11.2
napaMeTpsbl, GyHKIHOHAJIbHOE Ha3HAUCHUE, [IK-5.1-Y JI1.3J12.1
HOMMHAJIBHBIN psAJ, MAPKUPOBKA, THIIbI I1K-5.1-B JI2.2J13.1
KOHCTPYKIHH 1 TU3JIEKTPHUKOB, TabapUTHEIC IK-5.2-3
pa3Mepsl, Hapa3uTHbBIE TapaMeTpBhI. [IK-5.2-y
Crnenunduyeckue mapamMeTpsl MIEKTPOIUTHICCKUX
KOHJIeHCaTOopoB. /JIex/

1.4 Jwonsl, ocHOBHEIE THUTIB, BAX, Kitaccudukanms, 6 2 IK-5.1-3 JIT.1 JI1.2
(YHKITHOHATbHBIC IPUMEHEHHS TUOAA, IPUMEPHI IK-5.1-y JI1.3J12.1
CXEM BKJIFOUEHHS, OCHOBHBIE TTApaMEeTPhl AHOIOB, [1K-5.1-B JI2.2J13.1
Tunsl kopycos. IlocnenoBaTensHoe 1 I1K-5.2-3
NapajulebHOE BKIKOUEHUS JUOOB. IIK-5.2-Y
Crabunutponsl, Tumnsl, BAX, dyHkunonaasHoe
Ha3HA4YEHUE, IPUMEPBI CXEM BKIIOUEHMUS,

OCHOBHEBIE ITapaMeTPhI CTAOMIUTPOHOB,
MIOCNIEA0BATENFHOE BKIIFOUCHHE.

Onronapsl - onpeaeieHue U 001acTi
ncnons3oBaHusA. OCHOBHBIE TTAPAMETPHI U
THUIIOBBIE CXEMBI BKIIFOUCHHUS OITOIAp.
KoncrpykTuBHbIe 0cO6eHHOCTH onTonap. /JIek/

1.5 BunomnspHeie TpaH3UCTOPBI, OCHOBHBIC THIIBI, 6 2 IK-5.1-3 JIT.1J11.2
00J1aCTH MCIIOJIB30BaHMS, BXOIHEIE M BBIXOJIHBIE [IK-5.1-Y JI1.3J12.1
XapaKTEPUCTUKH, OCHOBHBIE ITAPAMETPBI IIK-5.1-B J12.2713.1
OUIOISIPHOTO TPAH3UCTOPA, 00JIACTH Oe30MacHON [IK-5.2-3
paboThI, TUTIBI KOPITYCOB, KOMIIJIEMEHTapHOCTD [IK-5.2-Y
TpaH3uCcTOpoB. COCTaBHBIE TPAH3UCTOPHI
Hapnunrrona u lluknau.

/JTex/

1.6 MOSFET-TpaH3ucTOpBI, THIIBL, IPEUMYLIECTBA, 6 2 IIK-5.1-3 JI1.1J11.2
OKBHUBAJICHTHBIE CXEMBI, IAPA3UTHBIE EMKOCTH IK-5.1-Y JI1.3J12.1
MOSFET-tpan3ucropa, 00JacTH UCIIOIb30BaHUS, IIK-5.1-B J12.2J13.1
OCHOBHBIE napameTpsl. [lapannensHoe [1K-5.2-3
coenunenne MOSFET-Tpan3ucTopos. [IK-5.2-y
IGBT-1pan3ucTopsl, 001aCTH UCTIOIB30BaHHUS,

SKBUBAJIEHTHAsE BHYTPEHHSS CTPYKTYpa,
ocHoBHbIe napameTpsl. IGBT-moxynu.
Tupuctopsl, ocHOBHBIE THIIBI, BAX, obmactu
HCIOJb30BaHUs, BHYTPEHHSS CTPYKTYpa,
OCHOBHBIE TapameTpsl. /JIex/

1.7 ITepexoanble npoiecchl B TMHEHHBIX 6 2 IIK-5.1-3 JIT.1J11.2
UIEKTPUUYECKUX LIEIAX. 3aKOHBI KOMMYTallUU. IIK-5.1-Y JI1.3J12.1
IIponeccrl 3apsia 3MEKTPUUECKON EMKOCTH U IIK-5.1-B J12.2J13.1
U3MEHEHHUS TOKA 4Yepe3 UHAYKTUBHOCTb. I1K-5.2-3
Ilepexoansie nponeccel B RC-nenu, RL-nenu. I1K-5.2-Y
AYX neneit. /JIex/




1.8 Nzydenue nuHeiHbIX nenei /J1a6/ 4 [1K-5.1-3 JI1.1J11.2
[IK-5.1-Y JI1.3J12.1
I1K-5.1-B J12.2J13.1
MK-5.2-3
[K-5.2-y

1.9 CamocrosTenbHas paboTa CTyA€HTOB IO TeMe 12 I1K-5.1-3 JI1.1 JI1.2

"DNeMeHTBI aHAJIOTOBOM dnekTpoHukn" /Cp/ [IK-5.1-y JI1.3J12.1
IIK-5.1-B JI2.2713.1
[IK-5.2-3
[IK-5.2-Y

1.10 Kackan ¢ o6mum smuttepom /Tema/ 0

1.11 Cxema ¢ 00IIMM SMHUTTEPOM - IPUHIUITHATBHASL 4 IIK-5.1-3 JI1.1 J11.2
cxeMa, SKBUBaJIeHTHas cxeMa. [lepenarounas [IK-5.1-Y JI1.3J12.1
XapaKTEPUCTHUKA CXEMBbl. Y CUJICHHE T10 [1K-5.1-B JI2.2J13.1
HAIPSKEHUIO, BXOJHOE U BBIXOJHOE I1K-5.2-3
COIIPOTHBIIEHUE CXEMBI B PEKUME MAJIbIX IK-5.2-y
curHajoB. Cxema ¢ o6uum smutrepom ¢ OOC —

OCHOBHBIC COOTHOIIICHHSI, TIepeIaTOYHAas

xapakrepuctika. CpaBHEHHE CO cXeMoit 0e3

OTpHLATENbHON 00paTHON CBsI3U. YacTOTHO-

3aBHCHMasl OTpHLATEIbHAs 00paTHAs CBS3b,

CXEMOTEXHUYECKHE BAPUAHTHI peau3aiun

yactoTHO-3aBucuMorr OOC. YacToTHas

XapaKTEePUCTHKA U BEPXHIS IPaHUYHAS

qacrota /Jlex/

1.12 Kackan nmepemennoro Toka ¢ OO /JI1a6/ 4 IK-5.1-3 JI1.1J11.2

MK-5.1-y JI1.3J12.1
IIK-5.1-B JI2.2J13.1
IK-5.2-3
[K-5.2-y

1.13 CamocrosTensHast paboTa CTYACHTOB IO TEME 5
"Kackan ¢ obuum smurrepom" /Cp/

1.14 Kackan ¢ o6iueii 6a3oii /Tema/ 0

1.15 Cxema c o01mei 6a30i - MPUHIMITHAIBHAS CXeMa, 2 IK-5.1-3 JIT.1J11.2
JKBUBaJIEHTHas cxeMa. [lepegarounas IIK-5.1-y JI1.3J12.1
XapaKTepUCTHKa cxeMbl. KoahuimeHnT ycunenus TIK-5.1-B JI2.2J13.1
10 HAIPSKEHUIO, BXOJHOE U BBIXOJHOE I1K-5.2-3
COIIPOTHBIICHUE CXEMBI B PEKUME MaJIbIX IIK-5.2-B
cur"anoB. Cxema ¢ o0umm smutTepom ¢ OOC —

OCHOBHBIE COOTHOIIEHUS], IEpeAaTOuHas
xapaktepucTuka. /Jlex/

1.16 CaMocrosiTenpHass paboTa CTYIEHTOB IO TEMe 6 [K-5.1-3 JIT.1J11.2
"Kackan ¢ obmeit 6azoii" /Cp/ MK-5.1-y JI1.3J12.1

I1K-5.1-B JI2.2J13.1
ITK-5.2-3
[K-5.2-y

1.17 Kackap ¢ o0I1UM KOJIIEKTOPOM, IBYXTaKTHBIE 0
yeunutenu /Tema/

1.18 Cxema ¢ 00IIHUM KOJIJIEKTOPOM (AMUTTEPHBIN 2 I1K-5.1-3 JIT.1J11.2
MTOBTOPUTEITB) - IPUHIIUTHABLHAS CXeMa, IIK-5.1-y JI1.3J12.1
SKBHUBaJIeHTHas cxeMa. [lepegarounas IIK-5.1-B JI2.2J13.1
XapaKTEePUCTHKA CXeMbI. XapaKTEPUCTUKU CXEMbI [1K-5.2-3
C O0IIUM KOJITICKTOPOM, JOTIOTHHTEITbHBIM [1K-5.2-B
HUCTOYHHKOM OTPUIATEIFHOTO HATIPSHKCHUS
nutanus. Kooddumuent ycunenus mno
HANPSHKEHUIO, BXOJHOE U BEIXOJTHOE
COIPOTHBIICHIE CXEMBI B PE)KUME MaJIbIX
curHainos. /JIex/

1.19 JIByXTaKTHBII KackaJl Ha KOMIZIUMEHTapHOM 2 IK-5.1-3 JI.1J11.2
SMUTTEPHOM noBTopuTene. OcobeHHOCTH PaboThI [K-5.1-y JI1.3J12.1
BBIXOJHBIX KaCKaJ[0B. DHEPreTHUYECKHE [IK-5.1-B JI2.2J13.1
TOKA3aTeNd KacKaI0B. PexUMbI paboThI KackaoB I1K-5.2-3
ycunuresnei MouHocTH. /JIek/ TIK-5.2-B




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

1.21 CamocrosTensHast paboTa CTYAEHTOB II0 TEMe 8 IK-5.1-3 JI1.1J11.2
"Kackan ¢ oOLIMM KOJIJIEKTOPOM, IBYXTAKTHbIE [IK-5.1-Y JI1.3J12.1
yeunmurenu" /Cp/ IK-5.1-B JI2.2713.1

IK-5.2-3
IIK-5.2-B

1.22 Hudbdepenunanbubiii kackay /Tema/ 0

1.23 CxeMbl TudGepeHINATBHBIX KaCKaI0B. 2 [1K-5.1-B JIT.1J11.2
Cundazusrit 1 tudepeHanbHbIN CUTHATEL. I1K-5.2-3 JI1.3J12.1
Ilepenarounblie XapaKTepUCTHKH IIK-5.2-B J12.2J13.1
nuddhepeHInaTBFHOTO YCHIIUTEITS Ha N-p-n
Tpan3ucropax. [Tapamerpsr kackana Ui
cuH(azHoro U U hepeHnnaT-HOr0 CUTHAIIOB.

XapakTepUCTUKH JJIsl OONBIIOTO CUTHATIA.
HecnmmeTpuaHBIi pexuM paboThI
nuddepernuansHoro yemmurens. /Jlex/

1.24 CamocrosiTenpHas paboTa CTyAEHTOB IO TeEMe 6 IIK-5.1-B JIL.1J11.2
"Tuddepennunanpupiii kackaa" /Cp/ I1K-5.2-3 JI1.3J12.1

I1K-5.2-B J12.2J13.1

1.25 OnepalioHHbIE YCUIUTEIN M CXEMbI HA OCHOBE 0
OY /Tema/

1.26 OnpezneneHre ONepaoHHOrO YCHIUTETIS. 4 IK-5.1-3 JIL.1J11.2
VYcnoBHble 0003HaueHus U Kinaccudukamms OV, [K-5.1-y JI1.3J12.1
OxBuBaieHtHas cxema OY. BHyTpeHHsis [IK-5.1-B JI2.2J13.1
ctpykrypa OY. OcHoBHble napamerpsl OY. IK-5.2-3
oTpHLaTeNnbHas oOpaTHas cBsA3b B cxemax OVY. TIK-5.2-B
AYX OV c oOpaTHO CBs3bIO U O€3 Hee.

OcHoBHble cxeMbl BKiroueHust OY.

WuBeprupyromuil, HEHHBEPTUPYIOLIUN 1

nuddepeHnInaNbHbIA yeHIUTENb. CXEMBI,

mapaMeTpbl U XapaKTepUCTHKH. TpeboBaHus K

anemeHnTaM 1enu OC. Tunsl onepanvoHHbBIX

yeunureneid. CocoObl 3aIUThI ONIEPALMOHHBIX

ycennutened. Marematudeckue (yHKIMU Ha

OTICPAIIMOHHBIX YCHIINTEISAX. VIHBEpTHPYIOMHHA

CYyMMaTop, HEHHBEPTUPYIOLIHHA CyMMaTOp,

BbIUHTaTENb (AU depeHITHATBEHBIA YCHITUTEND ).

Wnrerparop u muddepennnartop Ha OY.

OpHononynepuoansle u JIByXIoilyniepuOAHbIE

Beinpsmuteny Ha OY. [TukoBeiit netextop Ha OY.

ITuranune OY. UHCTpyMEHTaNBHBIN YCUIIUTENb Ha

oreparmoHHOM ycruTene. Cxembl

(dorosnexTpuueckux nuzmepenuit Ha OY. /Jlex/

1.27 HccnenoBanue onepaumoHHBIX ycunurenei /J1a6/ 4 MK-5.1-y JIL.1J11.2

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

1.28 CamocrosTensHast paboTa CTYAEHTOB II0 TEMe 10 IK-5.1-y JI1.1J11.2
"OrnepallMOHHBIC YCUIIUTEIH U CXEMbI HA OCHOBE IK-5.1-B JI1.3J12.1
oy" /Cp/ IK-5.2-3 J12.2J13.1

[IK-5.2-B

1.29 ONeKTpOHHBIE KIIFOUX HA OCHOBE OUITOIISIPHBIX 0

TPaH3UCTOPOB. DJIEMEHTHI TPAH3HCTOPHO-
TpaH3UCTOpHOM orukn /Tema/




1.30 KitoueBoit pesxuM paboThI GUITIOISIPHOTO IK-5.1-y JI1.1J11.2
TpaH3ucTopa. Y CIIoBHs pabOoThl GHUITOJIIPHOTO [1K-5.1-B JI1.3J12.1
TpaH3KUCTOpa B KII0YEBOM pexxume. Ilepexonnbie I1K-5.2-3 JI2.2J13.1
IIPOLIECCHI B KJIFOYE HAa OUTIOJIIPHOM TPAH3UCTOPE. IIK-5.2-B
MeToab! OBBIIEHUS OBICTPOACHCTBUS
TPaH3UCTOPHOI'O KJIt0Ya — YCKOPSIOIIAsi EMKOCTb,

HeNuHeiHas oOpaTHas CBs3b. Pa3HOBHIHOCTH
TPaH3UCTOPHBIX KIIIOUEH Ha OUITOISPHBIX
TpaH3UCTOpax. DJIEMEHThI TPAH3UCTOPHO-
tpansucropHoii toruku (TTJI, TTJILI). /Jlex/

1.31 HccnenoBanue HACHIIEHHOTO TPAH3UCTOPHOTO [IK-5.1-y JIT.1J11.2

KITII04a Ha OMNosipHOM TpaH3uctope. /J1ab/ IIK-5.1-B JI1.3J12.1
[1K-5.2-3 JI2.2J13.1
I1K-5.2-B

1.32 CaMocrosiTenbHas paboTa CTYICHTOB IO TeMe [IK-5.1-y JIT.1J11.2
"ONeKTPOHHBIE KIIFOYM HA OCHOBE OUTIOJISPHBIX IIK-5.1-B JI1.3J12.1
TPaH3UCTOPOB. DIEMEHTHI TPAH3UCTOPHO- [IK-5.2-3 JI2.2J13.1
TpaH3uctopHou noruku" /Cp/ IK-5.2-B

1.33 OJEKTPOHHBIE KIIIOUH Ha II0JIEBBIX TPAaH3UCTOPAX.

Onementsl KMOII noruku /Tema/

1.34 Kirouesotit pesxxum padotst MOSFET- [IK-5.1-y JIT.1J11.2
TpaH3ucTopa. [lepexoqHbie MpoIecCh B CXeMe TIK-5.1-B JI1.3J12.1
xntoua Ha MOSFET-Tpansucrope. MomHocTh [1K-5.2-3 JI2.2J13.1
MOTePh MpH KIF0UeBOM pexume padotst MOSFET TIK-5.2-B
- TpaH3ucTopa. TUMOBBIE CXEMBI YIIPABICHUS
momiHbIMH MOSFET- Tpan3ucropamu.

Kommnementapras MOII noruka (KMOIT).
Ilepenarounas xapakTepuCTHKa JIOTUIECKOTO
KMOII snementa HE. KMOII snement U-HE,
MNJIN-HE. Cepun u cemeiicTBa TOTHUYECKUX
KMOII (CMOS)-mukpocxem /Jlex/

1.35 HccnenoBanue KI04ei Ha MOJIEBOM [K-5.1-y JI1.1 JI1.2
Tpanzucrope. /J1ab/ TIK-5.1-B JI1.3J12.1

IIK-5.2-3 JI2.2J13.1
IIK-5.2-B

1.36 CamocrosiTenpHass paboTa CTYIEHTOB IO TEMe [K-5.1-y JIT.1J11.2
"DNEeKTpOHHBIE KIIOUX Ha MOJEBBIX TPAH3UCTOPAX. IIK-5.1-B JI1.3J12.1
Onementsl KMOII noruku" /Cp/ I1K-5.2-3 J12.2J13.1

I1K-5.2-B

1.37 PenakcanoHHbIE CXEMBI, TEHEPATOPBI CUTHAJIOB.

HnterpansHble Taitmeps! /Tema/

1.38 Bunrpl penakcallnOHHBIX cxeM: OMcTaOuIIbHAS, [K-5.1-y JIT.1J11.2
MOHOCTa0MIIbHAS, ACTAOWIIbHAS peNTaKCaIMOHHBIE I1K-5.1-B JI1.3J12.1
cxeMbl. PemakcannoHHbIe CXeMbl Ha I1K-5.2-3 JI2.2J13.1
Tpansucropax: RS-tpurrep, Tpurrep Llmutra, TIK-5.2-B
OJIHOBUOpaTOp, MYJIbTHBHOpATOP.

PenakcanmoHHBIE CXEMBI HA JIOTHIECKIX
aneMeHTax. MyIbTHBHOPAaTOp Ha OCHOBE
tpurrepa [lImurra. /Jlex/

1.39 Kommnaparop — onpenenenue, napaMeTpsl, [K-5.1-y JIT.1J11.2
BHYTPEHHSAS CTPYKTYpa. [[ByXmoporosblit [1K-5.1-B JI1.3J12.1
xommapatop. Tpurrep llImurra Ha KOMIaparopax: IK-5.2-3 JI2.2J13.1
WHBEPTUPYIOUIUM U HE UHBEPTUPYIOLUI TpUITep TIK-5.2-B
[IImutra. [penm3uonnbiit Tpurrep [lmutra. /JIex/

1.40 I'eHepaTopbl CUTHAIOB HA OCHOBE MHTETPAIBHBIX [IK-5.1-y JIT.1J11.2
MmukpocxeMm OV /J1a6/ [IK-5.1-B JI1.3J12.1

MK-5.2-3 JI2.2J13.1

I1K-5.2-B




1.41 BHyTpeHHA CTpyKTYypa U QYHKI[HOHATbHAS CXeMa 2 IK-5.1-y JI1.1J11.2
W HA3HAY€HHUE BBIBOJIOB MHTETPAILHOTO TaliMepa [1K-5.1-B JI1.3J12.1
NESS55. CxeMa v mpHHIAIT pabOThHI ITK-5.2-3 J12.2713.1
OJHOBHOpATOpa Ha OCHOBE HHTETPAIEHOTO IIK-5.2-B
taiitmepa NES55. Cxema u mpuHIMI pabOTHI
MYJIBTUBHOpATOpa HA OCHOBE HHTEIPATIHHOTO
taiimepa NES55. Pacuet napamerpoB RC-nenouku
Taiimepa. buctabunbpHas cxema Ha OCHOBE
HHTErpanbpHoro taiimepa NE555. Cxema
aBTOKOJI€0ATEFHOTO MYJIBTHBHOpATOpa C
HE3aBUCUMOMN YCTaHOBKOH JIIMTEIHOCTH U
YacTOThI UMITYJIbCOB. CXeMa aBTOKOJIe0aTeIbHOTO
MYJIBTUBHOpATOpPa C PEryIHPOBKON
koaddunmenTa 3amonHeHns. Cxema yaBOCHHUS
HaNpPsHKCHUS! 1 NCTOYHHUKA OTPHUIIATEIBHOTO
HaNpsHKEHUS! HA OCHOBE MHTETPaJIbHOTO TaiiMepa
NESS55. MHoroTtakTHble TaliMepsl. [lapameTps! u
THUTIBI TaiiMepoB. /JIex/

1.42 WuTerpanbubie Taiimepst /J1ab/ 4 MK-5.1-y JIL.1J11.2

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

1.43 CamocrosiTenpHas paboTa CTyI€HTOB O TeMe 10 [K-5.1-y JIT.1J11.2
"PenakcalinOHHBIE CXEMBbI, TEHEPATOPHI CUTHAJIOB. IIK-5.1-B JI1.3J12.1
HuTerpanpubie Taiimepst” /Cp/ IK-5.2-Y J12.2713.1

[1K-5.2-B

1.44 AmnanoroBsie KoMMyTaTopsl /Tema/ 0

1.45 Mexanunueckiue KoMMyTaTopbl. KoMMyTaTopsl Ha 2 [K-5.1-Y JIL.1J11.2
MIOJIEBBIX TPAH3UCTOPAX, 1OCIIEN0BATEIbHbIE I1K-5.1-B JI1.3J12.1
koMMmyTaTopsl Ha noaeBbix MOSFET IK-5.2-3 J12.2713.1
TpaH3uCTOpaxX. AHAJIOTOBBIE MYJIbTHILIEKCOPEIL. IIK-5.2-B
IIpumeHeHns aHaIOrOBBIX KIIIOYEN U
MynbTHIeKcopoB. Onroperne ¢ MOII-

TpPaH3UCTOpaMH. XapaKTEPUCTUKU aHATOTOBBIX
KOMMYyTaTopoB. MuTerpaisusie MEMS-
KOMMYTaTOPbI, MEXaHHYECKOE YCTPOHUCTBO,
TUNMYHAS (YHKIMOHATbHAS CTPYKTypa U
napametpbl RF-MEMS-kommyTaTopa. /JIex/

1.46 CamocrosTenbpHas paboTa CTyI€HTOB IO TeMe 4 [K-5.1-y JIT.1J11.2
" AHastoroBbie kKoMMyTaTopel” /Cp/ ITK-5.1-B JI1.3J12.1

IK-5.2-3 J12.2J13.1
IIK-5.2-B

1.47 Amnanoro-u@possle mpeodpa3oBaTey. 0
Iudpoananorossie nmpeodpaszosarenu /Tema/

1.48 TIpuHIUIIB aHATIOTO-IU(BPOBOTO MPEOOPaA3OBAHUS 2 [IK-5.1-y JIT.1JI1.2
— napaJuIeNbHBIA, METO/] B3BEIIUBAHUS, METOJ TIK-5.1-B JI1.3J12.1
cueTa. AHaoro-uQppoBsIe Mpeodpa3oBaTENN — IK-5.2-3 J12.2]13.1
onpexaenenue. AT ¢ napamiensHbIM [1K-5.2-B

peoOpa3oBaHUEM, TIOCIIEIOBATEIHHO-
napanensHbiil AL AL, ocHoBaHHBIN Ha
METO/Ie B3BELIMBAHMUS, IOPA3PSAHOE B3BELUINBAHUE
- cTpykTypHas cxema nponecca. AL,
OCHOBAHHBIN Ha METOJIC B3BEITMBAHNSI.
Komnencaunonnsii AL (cnepsimuii ALIIT),
AUIT o MeToxy muitoo0pa3HOTO HANIPSDKCHUS,
AITI mo MeToay ABOHHOTO HHTETPUPOBAHHSL.
IMapamerpsr ALII. YactoTa npeobpa3oBanus u
paspeuienue s pa3nuuHbix Tunos AL /Jlex/




1.49 ITpuHIMIB TUPPOOAHATIOTOBOTO 2 IK-5.1-y JI1.1J11.2
npeoOpa3oBaHus: MapauiebHOe MPeodpa3oBaHue, [1K-5.1-B JI1.3J12.1
TOpa3psAIHOE YPaBHOBEIIMBAHKE, METO]I CUETA. [1K-5.2-3 JI2.2J13.1
O606menHnas xnaccudpuranms [JATL. IIK-5.2-B
Mapamnensusie LLAIL LIAII ¢ nepexitoyarensiMu
U MaTpulel IOCTOSHHOro uMIeaanca (Matpuna R
-2R), LHAII ¢ cymMmMupoBaHHEM HaIPSHKCHUI -
nudposoit moreHnuomerp. LIAII ¢
CYMMUPOBAHHUEM HAIIPSDKEHUH KaKk OCHOBA
mHoropa3psasbix LAIL ITocnenoBarenbHble
IAII, IAIT ¢ mIupOTHO-UMITYJIbCHOI
monynsinuen. Curma-gensta-LHATL, npuamn
cUrma-genpTa-Monysuuu. [lapamerpst
LTAIL /JTex/

1.50 CamocrosiTenpHas paboTa CTYIEHTOB IO TEMe 10 [K-5.1-y JIT.1J11.2
" Ananoro-udpoBeie mpeoOpa3oBaTeNy. IIK-5.1-B JI1.3J12.1
Iudpoananorossie npeodbpasosarenu” /Cp/ I1K-5.2-3 J12.2J13.1

I1K-5.2-B

1.51 AHanorossle GUIBTPHI CUTHAIOB /Tema/ 0

1.52 CurHanbl, IpeAcTaBICHUE B YACTOTHOM 4 [IK-5.1-Y JI1.1 JI1.2
Pa3IOKEHUH, TTPEJICTABIICHUE MTEPUOIHMUECKOTO [1K-5.1-B JI1.3J12.1
CUTHaJla CyMMOH CUHYCOMJ, CIIEKTP CUTHAJA. I1K-5.2-3 J12.2713.1
Omnpenenenue U GpyHKIMOHATBHOE Ha3HAYCHHE [IK-5.2-B
QHAJIOTOBBIX (PUILTPOB. Buabl U THIIBI
aHAJIOTOBHIX (DMIIBTPOB. THITEI YaCTOTHO-
n30uparTenpHBIX GUIBTPOB, [lomoca npomyckanns,
1oJioca 3arpakaeHust puiabTpa. AKTUBHBIE
AHAJIOTOBBIC (DHIIBTPHI, OCHOBHEIC THITHI
aHanoroBeIx (GmIeTpoB: barTepBopTa, UeOnImena
u Beccemns, Habopel KOIPPUITEHTOB PUIBTPOB.

AKTUBHBIH QUIBTP HIKHHUX yacToT, DHY
barrepBopra, ®HY Yebrmmiera, ®HY beccens.
Cxemsl ®HY nepsoro nopsaxka. ©®HY Broporo
nopsiaka, Cxema Cannena — Kesi, MHOromneTieBas
cxema. @HY BbIcOKOrO nopsiika.

AXTHBHBIN GriIbTp BepxHHX dacToT. DBYU
nepsoro nopsaka. @BY Broporo nopsaka:
tonosiorust Canmnena — Kest, MHOronersieBas
cxeMma. KackagupoBanue GpuibTpoB. JJoOpOTHOCTD
(GUIBTPOB.

/JTex/

1.53 Koncynpranuu no pucuuruiiae /MKP/ 0,35

1.54 Koncynpranmum nepen sx3amenom /Kuc/ 2

1.55 CamocrosTensHast paboTa CTYAEHTOB 10 TEMe 11 IK-5.1-y JI1.1J11.2
" AnasioroBbie GpuIbTpbI curnanos" /Cp/ ITK-5.1-B JI1.3J12.1

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

1.56 IloaroroBka y sk3amMeHy 1O 27 MK-5.1-y JIL.1J11.2

JTUCHUIUTHHE /DK3aMeH/ TIK-5.1-B JI1.3J12.1
IK-5.2-y J12.2J13.1

[IK-5.2-B
1.57 DK3aMeH 10 JUCHHILTHHE /DK3aMeH/ 8,65 [MK-5.1-y JI1.1 JI1.2
IIK-5.1-B JI1.3J12.1
[IK-5.2-Y JI2.2J13.1

[IK-5.2-B

5. OHEHOYHBIE MATEPHUAJIBI I10 JUCIIUTIJIMHE (MO YJIIO)

«OueHoYHbIe MaTepUAaIIbl TPUBEACHBI B IPUIOKEHHH K pabodeil mporpaMMe JUCHUIUIMHEIL (CM. TOKYMEHT «OLleHOYHbIE MaTepUalIbl
no gucuuiutnae «KoHcTpyrnpoBaHue U pa3paboTka IPHOOPOB aHAIOTOBO ANEKTPOHIKI) )




6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommuectso/
ron Ha3BaHUE
3BC

JI1.1 | bopucosckuii A.IL., DNEeKTPOHHBIE LI 1 MUKPOCXEMOTEXHUKA : METO. YKa3. k 1ab. | Ps3anb, 2012, |, 1
Kpyrnos C.A. 47 c.

JI1.2 | Viepux, Turue, ITonmynpoBonuukoBas cxemorexHuka. T.1 Caparos: 978-5-4488-
Kpucrod, Hlenxk, IIpodobpazosa |0052-8,
Kapa6ames, I'. C. Hue, 2019, 826 | https://www.i

c. prbookshop.r
1/88003.html

JI1.3 | Vappux, Turue, [MonympoBoauukoBas cxemotexHuka. T.11 Capartos: 978-5-4488-
Kpucrod, Ilenxk, IIpodobpazosa |0059-7,
Kapa6ames, I'. C. Hue, 2019, 940 | https://www.i

c. prbookshop.r
1/88004.html
6.1.2. JlonotHUTEILHAS JTUTEPATypa
Ne ABTOpBI, COCTABUTEIH 3armaBue WsnparenscTBo, | Kommuectso/
roj Ha3BaHUE
OBC
JI2.1 |BomoBuu I'.1. CXeMOTEeXHHMKa aHAJIOTOBBIX U aHAIOTO-ITU(PPOBBIX M.:loneka- 5-94120-074-
AJIEKTPOHHBIX YCTPOUCTB XX1, 2005, 9,1

528c.

JI2.2 | Onapuwmii 10.D., Amnarnorosas u nugpposas anekrponuka(IlonHsiii Kypc) : M.:T'opsuas 5-93517-002-
I'mynxua O.I1., T'ypoB | Yue6.1m1s By30B JIUHUS- 7,1
A. Tenexom, 2000,

768c.
6.1.3. MeTtonuueckue pa3padoTKu
No ABTOpBI, COCTaBUTENN 3arnasue UsznarensctBo, | Kommuectso/
rox Ha3BaHUE
3bC

JI3.1 | Beictpos I0.A., DIIEKTPOHHBIE LIETIH U MUKPOCXEMOTEXHHUKA : Y4el. 17151 By30B M.:Beicur.ik., | 5-06-004040-

Muponenko WN.T'. 2002, 384c. 2,1
6.3 IlepeyeHb MPOrpaMMHOI0 odecedeHns1 i HH(POPMAINOHHBIX CIPABOYHBIX CHCTEM
6.3.1 IlepeyeHb JIUIIEH3HOHHOTO U CBOOOIHO PACIIPOCTPAHSEMOI0 NPOrPAMMHOI0 o0ecneyeH s, B TOM YHcjie
0Te4eCTBEHHOI0 MPOU3BOICTBA
HaumeHnoBanue Onucanue
Omneparonnas cucrema Windows Kommepueckast mumeH3us
Kaspersky Endpoint Security Kommepueckast mumeH3us
Adobe Acrobat Reader Caobomnoe 10
LibreOffice Cobomanoe I1O
OpenOffice Co6oanoe I[1O
Chrome Caobognoe 10
7 Zip Coboanoe I[1O
Micro-Cap 8 Co6oanoe I1O

Oneparrionnas cucrema Windows XP

KOMMCp'{GCKaH JIMICH3UA

6.3.2 IlepeueHb MHGOPMAIIMOHHBIX CIPABOYHBIX CHCTEM




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

214 nabopaTOpHBIA KOpIyC. ydeOHas ayauTOpHs IJs MPOBEACHUA Y4eOHbIX 3aHATHH. Crenuanu3upoBaHHas mebenb (60
MOCaJIOYHBIX MECT), MAaTHUTHO-MapKepHas 1ocka. MynbTiMeua mpoekTop, 1 sxpan. ITK.

109 maGopatopHBIil KopIryc. ydeOHas ayIuTOpHs IS NPOBeNeHUS y4eOHBIX 3aHsaTHil CrermannsupoBaHHas mebens (60
MOCaJI0YHBIX MECT), MAaTHUTHO-MapKepHasi Jocka. MynpTuMeua npoektop, | sxpan. [IK.

216 naGopaTopHBlii KOpIyc. yuyeOHasi ayAuTOpHs AJsl MPOBEACHUS Y4eOHbIX 3aHsATHH. CrneunanusupoBaHHas mebenb (26
MOCaJ0YHbIX MecTa). YueOHo-mabopatopubie creHnpl, RLC wmerper VC 9808, renepatopsl curHanoB GRG-3015,
rereparopsl I'6-46, ociuiorpadsr Rigol 1042c.

103 maGopaTopHBIil Kopmyc. ydeOHas ayAuTOpus Ui TIPOBEACHMS YUYEOHBIX 3aHATHH, KOMIIBIOTEPHBIH KIiacc
CrenanusupoBanHas MeOenb (24 mocaJoyHbIX MECTa), MarHUTHO-MapKepHas ocka. MynbTUMeOua IpoeKkTop, 1 skpaH.
IIK. Bo3MOXHOCTh MHOAKIIOUEHHWS K ceTH VHTepHeT M oOecnedeHHeM [OCTyIa B SIEKTPOHHYIO HH()OpMalnoOHHO-
obpazoBarensHyto cpeny PTPTY

8. METOJUYECKHUE MATEPHAJIBI 110 JUCIHHUIIJIMHE (MOAYJIIO)

Metonnyeckoe obecriedeHre JUCUUILIMHBI IPUBEICHO B MPUIIOKEHNH K paboyueil mporpaMMe AUCIUIUINHEL (CM. IOKYMEHT
«Meroaueckne yka3zaHus TUCIUILIHHE «KoHCTpyHpoBaHne n pa3paboTka IpHOOPOB aHAIOTOBOH AMEKTPOHUKI» ).

JIOKYMEHT MOZAMUCAH 3MIEKTPOHHOW MOAMNMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 05.07.24 10:32 (MSK) MpocTas noanucs
3ABEAYHOLLMM AnekcaHapoBuy, 3aBeaytowmii kacdeapon N3N

KA®EPbI

NoANMUCAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 05.07.24 10:32 (MSK) MpocTas noanucb
3ABEAYHOLLNM . AnekcaHapoBwuy, 3aBeaytolmin kacdeapoii M3

BbIMYCKAOLLEMN

KA®E/PbI

noanncAHO ®reoy BO "PIrPTY", PIPTY, Ep3binésa AHHa 05.07.24 10:32 (MSK) MpocTas noanucb
HAYAJTbHVKOM YPOI AnekcaHaposHa, HayanbHuk YPOI

Onepatop 340 000 "KomnaHus "TeHzop" —




