MUHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAITN

OEJEPAJBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
. YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PASAHCKHUHU I'OCYIJAPCTBEHHBIM PAIMOTEXHUYECKHUU YHUBEPCUTET UMEHH

B.®. YTKHUHA"
COI'NTACOBAHO YTBEPXIAIO
3aB. BEITyCKaroMIei Kadenps IIpopekTop o YP
M.B. JlenkoB A.B. Kopstako

BHEKTPOHI/IKa B CHCTEMAaX aBTOMaTHU3alINn

paboyas nporpaMma JUCIHUIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit ABToMaTu3anuM HHGOPMALMOHHBIX U TEXHOJOTHYECKUX NPOLECCOB
VueOHbIH T1an 15.03.04_23_00.pIx

15.03.04 ApromMaru3anus TEXHOJIOTMYECKUX NIPOLIECCOB U IPOU3BOACTB
Kpamndukanms fakanaBp
Dopma 00yueHUs OYHas

OO6mast Tpy10eMKOCTb 8 3ET



Pacnpez[e.rlemle YacoB JUCUMIIJIMHBI 11O ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 5(3.1) 6 (3.2)

Kypce>) Hroro

Henenp 16 16

Bu 3austuii VI PII VI PII v | po

Jlexumu 32 32 32 32 64 64
JlaGopatopHsbie 16 16 16 16 32 |32
[IpakTuueckue 16 16 16 16 32 |32

Wnas koHTaKTHAS 0,65 1065 10,35 10,35 |1 1
pabora

KoncynsTupoBanue 2 2 2 2 4 4
nepest 9K3aMEeHOM H

MIPaKTHUKON

Utoro ayx. 66,65 (66,65 |66,35 166,35 |133 |133
Konraktnas pabora  [66,65 166,65 (66,35 (66,35 |133 |133
Cawm. pabora 26,3 (26,3 |51 51 77,3 |77,3
Yackl Ha KOHTPOJIb 35,35 |35,35 |26,65 (26,65 [62 |62
IMucemennas padora [15,7 |15,7 15,7 (15,7
Ha Kypce

Utoro 144  |144 |144 (144 |288 (288

r. Pa3aunn




ITporpammy coctaBui(n):

K.M.H., 0oy., [{amnoe Poman Hukonaesuy,x.m.1., 0oy., Munoszopos Onez Braoumuposuu

Paboyas mporpaMma AUCIUIUTHHBL

3.IICKTp0HI/[Ka B CHCTEMAaX aBTOMAaTHU3 AN

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®I'OC BO - bakanaBpuart 1o HanpasieHuto moarotoBku 15.03.04 Apromaru3aiys TEXHOJIOTHIECKUX MPOIIECCOB M MTPOU3BOJICTB
(mpuka3 MunoOpHayku Poccuu ot 09.08.2021 r. Ne 730)

COCTaBJI€HAa Ha OCHOBAaHUM y4eOHOTO IIaHa:
15.03.04 ABTOMaTH3AIMsI TEXHOJIOTHUECKUX MPOIIECCOB U MIPOU3BOICTB

YTBEPKICHHOTO YIEHBIM coBeTOM By3a OT 28.04.2023 mpotokon Ne 11.

Pa6ouas mporpamma o1o0peHa Ha 3aceanuu Kadeapsl

ABTOMAaTH3aUUH I/IH(l)OpMaIII/IOHHLIX N TEXHOJIOTUYECKHUX ITPOIECCOB

[Iporokom ot 31.05.2023 r. Ne 10
Cpok paeiictust nporpaMmsl: 2023-2027 yu.r.
3aB. kadenpoii JlenkoB Muxann Bnagumuposny



Busuposanue PIL/] nis ncnoJiHeHUsI B 04epeiHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucronHenus B 2024-2025 yae6HOM TOAy Ha 3aceIaHny Kabeapsl
ABTOoMaTH3aIIM¥ HHGOPMAIIMOHHBIX H TEXHOJOTHYECKUX MPOLECCOB

IIpoTokomor _ 2024 r. Ne

3aB. kadenpoi

Busuposanue PII/I nist ucnoiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnoyiHeHus B 2025-2026 yueOHOM roy Ha 3acegaHuu Kadeapsl
ABTOoMaTH3aIIM¥ HHGOPMAIIMOHHBIX H TEXHOJOTHYECKUX MPOLECCOB

IIporokom ot 2025r. Ne

3aB. Kadenpoi

Buzupoanue PIIJI nis ucnoiHeHus1 B ouepeHOM y4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadenpbl

ABTOMaTH3a1MM HHPOPMANMOHHBIX U TEXHOJIOTHYECKHX POLeCcCOB

IIpotokomor 2026 T. Ne

3aB. kadenpoi

BusuposBanue PII/] nist ucnoJiHeHnsi B 04epeiHOM Y4eOHOM roay

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnoyiHeHus B 2027-2028 yueOHOM roay Ha 3acegaHuu Kaheapsl

ABTOMAaTH3aLUH l/IH(l)OpMaIII/IOHHLIX N TEXHOJIOTUYECKHUX ITPOIECCOB

IIpoTokomor 2027 1. Ne

3aB. kadenpoi




1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1|Llenbl0 OCBOCHUS JUCHMIUIMHEI ABIAETCS H3YUCHHE MTPAKTHIECKOTO IPHUMEHEHHSI OCHOBHBIX 3aKOHOB JJIEKTPOHHUKH IS
METOJIOB aHaJIM3a dJIeKTpUIecKux Heneid. KomnprorepHoe MOIeTMpOBaHNE aHAIOTOBBIX M HIU(PPOBBIX AIEKTPUUECKUX CXEM.
AHanu3 cxeM Ha ITOCTOSIHHOM M NIepEMEHHOM ToKax. Pacuér pexxumoB nenu.

2. MECTO JUCHUILJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM IMTPOT'PAMMBbI

Iuk (pazzen) OIT: [1.0

2.1|Tpe6oBaHns K NpeIBapPUTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|MatemaTuka

2.1.2|MaTtemaTnyeckas J0TuKa

2.1.3| TeopeTnyeckre OCHOBBI DIICKTPOTEXHUKU

2.1.4|MatemaTHuECKHEe OCHOBBI TCOPHH CHCTEM

2.1.5|®usuxka

2.1.6|TIpakTHKa [0 HOJIy9EHHIO IIEPBUYHBIX MPO(ECCHOHATBHBIX YMECHHI 1 HABBIKOB, B TOM YHCJIC IIEPBIYHBIX YMCHUH U HABBIKOB
HAYYHO-HCCIIEI0BATENbCKON IEATEIbHOCTH

2.1.7|Y4eOHas npakTuKa

2.2| AucuumiMHbI (MOAYJIM) U MPAKTHKH, IJIsI KOTOPHIX 0CBOEHHE TAHHOM THCHUIJINHBI (MOIYJIsl) HEOOX0INMMO KaK
npeaiiecTByoIlee:

2.2.1|TToaroToBKa K MpOLEAype 3allHUThI U MPOIEIypa 3aIlUThI BBIMTYCKHOM KBATH(PHUKAIIMOHHON paObOTHI

2.2.2|[IpenaunioMHas IpakTUKa

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIATITAHBI
(MOZYJIS)

OIIK-4: Cnnoco0eH NOHMMATH NPUHIUIIBI PAG0THI COBPeMEHHBIX HHGOPMATMOHHBIX TEXHOJIOTHI H HCIOJIb30BATh MX /LIS
peueHusi 3a1a4 npogeccHoHAILHOU NesATeIbHOCTH;

OIIK-4.1. BeinoJinsier MoieJIMPOBAaHHE CUCTEM, HH(POPMAIMOHHBIX H TEXHOJIOTHYECKUX NMPOIECCOB MPH MOMOIIN
COBPEMEHHBIX IPOrPAMMHBIX CPeJICTB

3HaTh

CoBpeMeHHBIC MTPOTPAMMHBIE CPEJICTBA IS MOJICITUPOBAHNE CHCTEM.
YMmeTh

MopenupoBats HHQOPMAIIMOHHBIC U TEXHOJIOTHYECKUE TTPOIIECCHI.
Baanersb

CoBpeMeHHbIMUA HHPOPMAITHOHHBIMH TEXHOJIOTHSIMH.

OIIK-6: Cnoco0eH pemaTth CTaHJIAPTHBIE 3a1a4H NPOo¢ecCHOHATBHOM e TeJbHOCTH HA 0CHOBEe HH()OPMALIMOHHOI 1
ouobIHorpaduuecKoii KyJbTYphl ¢ MPpUMeHeHHneM HH(OPMALTHMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

OIIK-6.1. [IpumeHsieT M3BeCTHbIE IPMHIUIIBI, METObI M CPEICTBA /IS PEelIeHHs] CTAHIAPTHBIX 3a71a4 NpodeccHoHaIbHOM
NeATeTLHOCTH

3uaTh

NHpopMamoHHO-KOMMYHHUKAI[IOHHbBIE TEXHOJIOTHH.

YmeTtn

Pemiate cranaapTHble 331241 TPOPECCHOHAIBLHON IEATETLHOCTH.
Baanersb

WNudopmanmonHo# u 6ubanorpaduyeckoil KyinbTypou.

OIIK-9: Cnoco0eH BHeAPATH U 0CBANBATH HOBOE TEXHOJIOTHYECKO€e 000pyA0BaHuUE;

OIIK-9.1. [IpoBoaANT O1I€eHKY TEXHUYECKOT0 COCTOSIHUSI HOBOTO TEXHOJIOTHYECKOT0 000PYy/A10BaHHUSI

3HaTh

Kpurepun OLeHKN TEXHHYECKOTO COCTOSIHUSI HOBOTO TEXHOJIOTUIECKOTO 000PYIOBaHHSI.
Ymern

BHenpsaTh 1 ocBauBaTh HOBOE TEXHOJIOIMYECKOE 000PYAOBaHHUE.

Baagetsp

HopmaTtuBHO# [oKymMeHTanuen.

OIIK-13: Cnoco0eH NpuMMeHATh CTAHIapPTHbIE MEeTO/bI pacyeTa NPH NMPOEeKTHUPOBAHUM CHCTEM aBTOMATU3ALMH
TEXHOJIOTHYECKUX MPOLECCOB H MPOU3BO/ICTB;

OIIK-13.1. [IpuMeHnsieT cTaHIAPTHbIE HCIIOJTHUTEIbHbIE U YIIPABJISAIOLINE YCTPOICTBA, CPEICTBA ABTOMATH3ALIMH,
U3MEPHUTETbHOM U BIYMCINTEILHOH TEXHHKH B COOTBECTBUH ¢ TEXHHYECKHM 3aJaHHEM




3HaTh

CpencTBa aBTOMaTH3A1IMHU, U3MEPHUTEIILHYIO U BBIYUCIIUTEIILHYIO TEXHHUKY.

YmMmeTb

[TpuMeHsITh CTaHAAPTHBIC UCTIONIHUTEIIBHBIC U YIPABISIONINE YCTPOUCTBRA.

Baanersb

CraH1apTHBIMH METOJIaMH pacdéra MPH MPOCKTUPOBAHUHM CHCTEM aBTOMATHU3aI[MH TEXHOJOTMYECKHUX IPOLIECCOB M ITPOU3BOJICTB.

OIIK-13.2. Ucnosb3yeT cTAaHAAPTHBIE METO/bI PAcYeTa CUCTEMBbI H OT/eIbHBIX YCTPOHCTB

3HaTh

CraHJapTHBIE METO/Ibl PacueTa CUCTEMbI U OTAENIBHBIX YCTPOICTB.
Ymern

Hcnons3oBate I'OCTh 1 HOPMAaTUBHYIO JOKYMEHTALHIO.
Buaagers

Meronamu pacuéra yCTpOUCTB U IPUOOPOB.

OIIK-14: CnocodeH pa3padaTbiBaTh AJrOPUTMbI H KOMIBIOTEPHBIE POrpaMMBbl, IPUTOAHbIE A/ IPAKTHYECKOT0
NpUMeHeHHUs .

OIIK-14.1. Pazpa0aTbiBaeT aJIropuTMbI YIPAaBJICHHS Pa3JUYHbIMH YCTPOICTBAMH M CHCTEMAMU

3HaTh

AJITOPUTMBI yIPaBIIeHUS Pa3TUIHBIMUA YCTPOHCTBAMU M CHCTEMAMH.
YMmetn

Pa3pabareiBaTh KOMIIBIOTEPHBIE IPOTPAMMEI.

Baanern

CoBpeMeHHBIMH SI3bIKaMH ITPOTPaMMHUPOBAHHSI.

B pe3yabTaTte ocBOeHHS AMCHUILIAHBI (MOAYJIs) 00y4YarOIMIiCsl 0JKEH

3.1|3narth:

3.1.1|IIpuHIunIBl NPOEKTUPOBAHUS AIEKTpUUecKuX Leneit Ha OBM. IIpuHIUIEI HOCTPOSHUS U pabOTHI IEKTPOTEXHUUECKUX U
JJIEKTPOHHBIX YCTPOHCTB aBTOMATHKH.

3.2|YMmerTn:

3.2.1| AHanu3upoBaTh BEIXOAHBIC JaHHBIC U 00padaTeiBaTh X Ha DBM. COCTaBIATh 3JEKTPHUECKHE CXEMBI AJICKTPOTEXHUICCKUX
U 3JICKTPOHHBIX YCTPOICTB, MPaBUIBHO BEIOUPATh U IPUMEHATH HEOOXOAUMbBIE YCTPOWCTBA B CHCTEMAaX YIPABICHHS
MAaIIHHOCTPOUTETHEHBIX KOMIIIEKCOB.

3.3

Baaners:

3.3.1|HaBbIkaMy aHATUTHIECKOTO U SKCIIEPHUMEHTAIILHOTO HCCIIEIOBAHMS OCHOBHBIX ITPOIIECCOB, MIMEIOIIIX MECTO B
AIIEKTPOTEXHUYECKUX U IJICKTPOHHBIX YCTPOHCTBAX CUCTEM YIPABJICHUS MAIIMHOCTPOUTEIBHBIX KOMILIEKCOB.
IIporpaMMHBIM 0OCIIeUeHHEM IJISI MOJACTHPOBAHUS IIEKTPHIECKX IIETIeH.

4. CTPYKTYPA U COJIEP’KAHME JUCIAIIJIMHBI (MOLY.JIST)

Kon HaumenoBanue pa3jiejioB u TeM /BHJ Cemectp / | HacoB | Komneren- | Jlurepatypa ®opma

| 3aHATHS 3aHATHSA/ Kvpc 1000 KOHTDOJHA
Pa3nen 1. DiaekTpoHnka B cucremMax
aBTOMATHU3AL UM

11 TTomynpoBOTHUKOBBIE HIIEMEHTHI 1 OCHOBBI 5 0
MHUKpPO3JIeKTpOHUKH /Tema/

1.2 du3nyecKre OCHOBBI MOJIYNPOBOJHUKOBOM 5 5 OIIK-14.1-3 JI1.1 Kontponbubie
3IEKTPOHHUKH. BUJIBI 3JIEKTPOHHBIX MPHOOPOB. OIIK-14.1-Y | JI1.2J12.1J13.2 BOIIPOCKI
DnexkTpousnueckue cBoicTra 2132
MOJYIPOBOJAHUKOB. P-N-TIepexo/] u ero cBoicTRa.

OCHOBHBIE TEXHOJIOTHYECKHE MPOIIECCHI
W3rOTOBJICHUS P-N- MEPEXOJIOB.
ITomyripoBOJHUKOBBIE TUOABI. BIIpAMUTENHHBIE
muozpl. Ctadbunutponsl. uonst LotTku.
Bapuxansi. CBetoauoast. @oToano k.

13 BoinpsimurtensHele ycTpoiicTBa Ha 5 4 OIIK-13.1-3 JI1.1 3amura
MOJTYITPOBOHUKOBBIX TIprOOpax. /J1ab/ OIIK-14.1-B | JI1.2J12.1J13.2 | naGopaTopHoOii

0192 paboTHI

14 PexuMbl pabOThI OJTYIPOBOJAHUKOBBIX CXEM. 5 4 OIIK-13.1-Y | JI1.2J12.1J13.2 Ortuét o
Mp/ OIIK-13.1-B 21092 MIPAKTUIECKOMY

3aHSATHIO




15 @u3zuueckye MpoLecchl B NoaynpoBoaHukax. /Cp/ OIIK-13.2-3 J1.1 VYcTHBIM ompoc
OIIK-13.2-V | JI1.2J12.1J13.2
0192

1.6 TpaH3uCTOpBI U TPAaH3UCTOPHBIE cXeMbl /Tema/

1.7 Bunonspusle TpaH3ucTopsl. Cxema ¢ odmiei OIIK-9.1-3 J1.1 KonTponbHbIe
6a3oii. Cxema ¢ 00mKM 3MUTTEpOM. BXOIHBIE 1 OIIK-9.1-Y | JI1.2J12.1J13.2 BOTIPOCHI
BBIXO/IHBIE XapPAKTEPUCTHKH CXEMBI C OOIIUM 2102
SMUTTEpPOM. CxeMa ¢ OOLIMM KOJIEKTOPOM.

TexHONOTHS M3TOTOBICHHS OUITONISPHBIX
TpaH3ucTopos. [losessie Tpan3ucTopsl. [loneBsie
TPaH3UCTOPHI C YIPABJIAIOIIUM P-N-IEPEXOAOM.
[ToneBble TPaH3UCTOPHI C H30IMPOBAHHBIM
3aTBOpoM. Tupuctopsl. OCHOBBI
MUKPOJICKTPOHUKH. /JIeK/

1.8 HccnenoBanue XapakTEpPUCTHK U MTAPaMETPOB OIlK-6.1-3 J1.1 3amura

OUITOJNSAPHBIX TpaH3UCTOpOB /JIab/ OIIK-9.1-B | JI1.2J12.1J13.2 | naGopaTopHO#
D192 paboTHI
19 Pacuér mapameTpoB Tpanzucropa. /I1p/ OIlK-6.1-V | JI1.2J12.1J13.2 OtuéT no
OIIK-6.1-B 2132 MPaKTUYECKOMY
3aHATHIO

1.10 Texnonorus noaynpoBogHUKoBbIx IMC. OIIK-4.1-3 J1.1 VYcTHBIH onpoc

Komnonentst UMC. /Cp/ OIlK-4.1-V | J11.2J12.1J13.2
2132

111 CxeMbl ycuseHust curaanos /Tema/

112 Yeunurenu. YCHUINTETN U HX MECTO B OIlK-4.1-B J1.1 KontpomnbHbie
AJIEKTPOHHBIX yCTpolcTBax. OCHOBHBIE JI1.2J12.1J13.2 BOTIPOCHI
nmapameTpsl yeunureneil. Kackagpr ycunureneit 2132
HU3KOH yacToThl. Kackaspl ma OUIONAPHBIX
TpaH3ucropax. OrpunarensHas 0OpaTHas CBS3b B
YCUJIUTENAX. Y CUIIMTEIbHbIE KacKabl Ha MOJIEBBIX
Tpan3zuctopax. AuddepeHuanbHbli Kacka.

Brixognsle kackaasl ycunureneil. Pexxumsl
paboTHI BEIXOAHBIX KaCKa0B YCUIIUTEICH.
O/HOTaKTHBIC U JIByXTAKTHBIC BHIXOJIHBIC
Kackassl. /Jlex/

1.13 HccnenoBanue craTHYECKUX XapaKTEPUCTHK OIIK-4.1-yY J1.1 3amura
TIOJIEBBIX TPAH3UCTOPOB C YIPABISIEMBIM P-N- JI1.2J12.1J13.2 | nmaGopaTopHoOi
nepexogoMm /JIab/ D192 paboThI

1.14 Pacuér ycunurenbHbIX yCTPOUCTB Ha OIIK-4.1-3 | JI1.2J12.1J13.2 Otuér no
OTepalMoOHHBIX TpaH3uctopax. /TIp/ 2132 TIPaKTHIECKOMY

3aHATUIO

1.15 CxeMbl YCUIIEHHSI BBICOKOYAaCTOTHBIX CUTHAJIOB. OIIK-6.1-B J1.1 VYcTHbIi onpoc
/Cp/ JI1.2J12.1J13.2

D192

1.16 OrnepaloHHbIe YCUIIUTENN U CXEMbI Ha X OCHOBE
/Tema/

1.17 CBoIiCTBa ONEPALIMOHHBIX yeuauTenei. OCHOBHbIE OIIK-6.1-Y J1.1 Konrtponbusie
CXEeMBI BKIIIOUCHHSI OTICPAIUOHHBIX yYCUIUTEIEH. JI1.2J12.1J13.2 BOTIPOCHI
BrrancnutensHple CXeMbI Ha OCHOBE 21032

onepalMoHHbIX yeunautenei. Cxema
cymmupoBanust. Cxema BeIdUTaHUA. CXeMbl
MHTErpupoBaHus U JudepeHIHpPOBAHNSL.
OyHkMoHaNbHBIE TIpeodpaszoBaTeny. ['eHepaTopbl
HA OCHOBE ONEPALMOHHBIX YCHIMTENCH.
MyneTuBHOpaTop. I'enepaTop munoodpazHoro
HarnpsoxeHust. /JIex/




1.18 OpnHOKacKaIHBIN YCUIIMTENb IEPEMEHHOIO TOKa Ha OIIK-6.1-3 JI1.1 3amura
oumnonspaoM Tparszuctope /JIa6/ JI1.2J12.1J13.2 | mabopatopHoit

0192 paboThI

1.19 Pacuér cxeM Ha onepalMoHHbIX ycunuresx. /Ip/ OIIK-9.1-B | JI1.2J12.1J13.2 Otuér no
2132 MPAKTHIECKOMY

3aHATHIO

1.20 Kommapartopsl, [u(poaHaloroBsle U OIIK-9.1-Y J1.1 VYerHsblii onpoc
aHanoroudposie nmpeodpazosareinu. /Cp/ JI1.2712.1J13.2

0192

121 HcToYHMKH BTOPUYHOTO deKTponuTanus /Tema/

1.22 CTpyKTypbl UCTOUHUKOB 3JIEKTPOIUTAHUSL. OIIK-9.1-3 J1.1 Kontponbusie
BrimpsimurensHabie yeTpoiicTBa. CriakuBaronme JI1.2J12.1J13.2 BOIIPOCHI
¢bunbTpel. JInHeiHble cTaOMIM3aTOPbL 01092
HanpsokeHus. VIMITyIbCHBIE CTaOUITH3aTOPBI
HanpspxeHust. CHI0BbIE yCTPOWCTBA HA OCHOBE
THPHCTOPOB U MOIIHBIX TPAH3UCTOPOB.

VrpasisieMble BEIIPIMUTENN. IHBepTOpPEL 1
npeobpa3oBaTeIn YacTOThl. TupHUCTOpHOE
yIIpaBJI€HUE JIBUraTeIeM OCTOSIHHOTO TOKa.
OIeKTpOMarHuTHasE COBMECTHMOCTD HIIEKTPOHHBIX
ycrpoiicTB. [Tomexu B nensx nutanus. /Jlex/

1.23 KoMmrproTepHO€ MOJIETMPOBAaHNE BTOPUIHOTO OIIK-13.2-B J1.1 3amuTa
UCTOYHUKA nuTanus /J1ab/ JI1.2J12.1J13.2 | naGoparopHo#

21092 paboThI

1.24 Pacuér BropuuHoro ucrounuka nutanus /I1p/ OIlK-13.2-V | JI1.2J12.1J13.2 OTtuéT 1o
21032 MPaKTUYECKOMY

3aHATHIO

1.25 DKpaHUPOBAHHE IEKTPOHHBIX YCTPOMCTB. OIIK-13.2-3 J1.1 VYcrHbIHA onpoc
Hcnonb3oBaHue rajgbBaHUIECKON pa3BsI3KU. JI1.2J12.1J13.2
KoHCTpYKTHBHBIE METOBI OOPHOBI C IOMEXAMH. 21092
/Cp/

1.26 OCHOBBI CXEMOTEXHHKH TUPPOBBIX YCTPOICTB
/Tema/

1.27 JlBonuHas cuctema cuucienus. Aiaredpa JOrUKH. OIIK-13.2-B J.1 KonTtponbubie
OCHOBHBIE TEOPEMBI JI TTOJIOKEHHS AITeOpBbI JI1.2J12.1J13.2 BOIIPOCHI
JIOTHKH. ByneBsl QyHKIMH. MUHUMHA3ZALUS 21032
OyneBbIxX QyHKIMNA. MuHUMH3aUs OyIeBbIX
¢yHKIMWI ¢ moMombo kKapT Kapro. Anrebpa
JIOTUKY U IU(POBLIE 3JEKTPOHHBIC CXEMBI.

KmoueBsle cxemsl. KimrogeBas cxema Ha
OunossipHoM Tpansucrope. Kiouesast cxema Ha
KOMIIIIEMEHTapHBIX TpaH3ucTopax. /JIex/
1.28 Cunre3 norndeckux cxem /Ilp/ OIIK-13.2-V | JI1.2J12.1J13.2 OTuér o
D192 MPaKTUYECKOMY
3aHATHIO

1.29 WHTerpanbHble CXeMbI JIOTHUECKHUX yCTpoicTB /Cp/ OIIK-13.2-3 J1.1 YcTHBIA onpoc

JI1.2J12.1J13.2
3192

1.30 Jlornueckue U QyHKIIMOHATIBHBIC SJIEMEHTBI
HHTETpanbHBIX MUKpocxeM /Tema/

131 TpaH3UCTOPHO-TPAH3UCTOPHBIE JIOTHIECKUE OIlK-13.1-B JI1.1 KonTponbusie
aneMeHThl. Jlorndeckue snemenTsl Ha KMOII- JI1.2J12.1J13.2 BOIIPOCHI
Tpan3ucTopax. JemmdpaTopsl 1 muppaTopsl. 2102

Pacnipenenunreny 1 MyJbTHILIEKCOPBI. Peann3arms
JIOTHYECKUX (PYyHKIMI Ha OCHOBE
MynbTUIDIEKCOpoB. Cymmaropsl. CHHTE3
oJIHOpa3psaHoro cymmaropa. IlocieoBaTenbHbli
MHOropaspsiHbli cymmarop. IapamiensHsie
cymmatopsl. /JIex/




1.32 IIpoexrupoBanue GyHKINMOHANBHBIX JIOTHYECKUX 2 OIIK-13.1-V | JI1.2J12.1J13.2 Otuér no
cxem /IIp/ 2122 MPaKTUYECKOMY

3aHATHIO

1.33 Hapamusanue pa3psaHOCTH AeMIU(PPATOPOB. 3,3 |OIIK-13.1-y J1.1 VYerHslii onpoc
Hanpasnenus pa3surus cymmaropos. /Cp/ JI1.2J12.1J13.2

01032
1.34 IMpomexxyrounas arrecranus /Tema/ 0
1.35 IMoaroroBka K 3k3aMeHy /OKk3aMeH/ 35,35 | OIIK-14.1-3 | J11.2J12.1J13.2 Bonpocsr k
01092 9K3aMeHY
1.36 Koncynpranus nepej sx3amenoM /Kuc/ 2 OIIK-14.1-3 | JI1.2J12.1J13.2 Bomnpocs! k
01092 9K3aMeHY
1.37 Cpnauva sx3amena /MKP/ 0,65 | OIIK-4.1-B | JI1.2J12.1J13.2 Bunersr k
01032 9K3aMEHY
1.38 Kypcooii mpoext /KITKP/ 15,7 | OIIK-13.1-3 | JI1.2J12.1J13.2 3amura
01032 KypCOBOTI'O
IIpoeKTa
Pazgen 2. CxeMOTEeXHHKA B CHCTEMaxX
aBTOMATU3ALHH

2.1 ApudMeTHKO-JIOTUIECKHEe YCTpOIicTBa U 0
MaTpUuHbIe YMHOXHUTENH /Tema/

2.2 Tpurrepsl. Tpurrep ¢ ycTaHOBOYHBIMU BXOJJaMH 7 OIIK-4.1-3 | JI1.2J12.1J13.2 | KoHTpombHbIE
(RS-tpurrep). Tpurrep 3anepxku (D-tpurrep). T- OIlK-9.1-3 2122 BOTIPOCHI
tpurrep. JK-tpurrep. Cuetunku. Peructpsl. OIIK-13.1-3
Peructpossie daiinbl. Peructpsl cipura. OIlK-14.1-3
YHuBepcasbHble perucTpsl. /JIex/

2.3 KomnbrorepHoe MoJienupoBaHue yCTPOICTB Ha 4 OIIK-14.1-3 | JI1.2J12.1J13.1 3amuTa
Tpurrepax. /J1ad/ JI3.2 nabopaTopHO

21092 paboThI
24 Pexxumbl paboTs! Tpurrepos. /TIp/ 3 OIIK-14.1-3 JI1.1 Otuér no
JI1.2J12.1JI3.2 | mpakTHYeCKOMY
21032 3aHATHIO
2.5 Ouznueckue peanusanuu Tpurrepos. /Cp/ 8,5 | OIIK-14.1-3 | JI1.2J12.1J13.2 | YcTHBIH onpoc
31932

2.6 3anomuHaronme ycrpoiicrsa /Tema/ 0

2.7 Baxneiimue mapametpsr 3Y. Knaccudukanus 7 OI1K-14.1-3 | J11.2J12.1J13.2 | KontponbHbIe
MOTyTPOBOTHUKOBHIX 3Y. CTpyKTypa aapecHbIX 2132 BOTIPOCHI
3V. 3anomuHaronye yCTpOUCTBA Ui XpaHEHUs
nocTosiHHOM uHpopManuu. Macounsie 3Y. 3Y
tuna PROM. 3VY tunos EPROM u EEPROM.

Omo1- namATh. 3aOMHHAIONINE YCTPOHCTBA IS
XPaHEHHMs! OTlepaTHBHOI HH(POPMALIH.
Crarunueckue 3Y. Junamuyeckue 3Y. /Jlex/

2.8 KomnbrorepHoe MoienpoBaHue siueek NaMsaTi 4 OIIK-14.1-3 | JI1.2J12.1J13.2 3amura
/J1a6/ 2192 n1abopaTopHOM

paboTh

29 IIpoexTrpoBanue 71eMeHTOB namsaTi Ha 9BM 1 OIIK-14.1-3 | JI1.2J12.1J13.2 OtuéT 1o
Mp/ 31932 HPaKTHIECKOMY

3aHATHIO

2.10 CoBpeMeHHBIE TU(PPOBBIE YCTPOWCTBA XpaHEHHE 8,5 | OIIK-14.1-3 | JI1.2J12.1J13.2 | YcTHBIN onpoc
nanHbix /Cp/ 2132

211 Muxkponpoueccopsl /Tema/ 0




2.12 CrpyKTypa ¥ IpUHIUIIEL PAOOTHI 7 OIIK-14.1-3 | JI1.2J12.1J13.2 | KoHTponbHble
MHKPOTIPOLIECCOPHON CHCTEMBI. PexknMbl 0OMEeHa 21032 BOIIPOCHI
B MUKPOIIPOLIECCOPHOI CUCTEME.

OnHokpucTansHbIi MuKpomnporeccop Intel 8086
(K1810 BM86). Ctpykrypa MII Intel 8086.
MynbTHIUIEKCHPOBaHNE HHGOPMALMOHHBIX
nuHui. CerMeHTanus naMsaTH. YTIpaBIsionye
curransl MIT Intel 8086. Ctpykrypa komanmst MIT
Intel 8086. Pexxumbl afipecaniiy U CHCTEMa KOMaH 1
mukponporeccopa Intel 8086. Pesxumer
anpecanun. Cucrema koman. TeHneHIUN
Pa3BUTHS OTHOKPHUCTAIBHBIX MUKPOIIPOLIECCOPOB
U CHCTEM Ha UX OCHOBe. /JIek/

2.13 OcHoBble s13bIKa AccemOuiep st riporieccopa Intel 4 OIIK-14.1-3 | JI1.2J12.1J13.2 3amura
8086 /J1a6/ D192 nabopaTopHOH

paboThI

2.14 Pexuma paboTsl Mukporporeccopa /IIp/ 3 OIlK-13.1-3 | JI1.2J12.1J13.2 OTtuéT 1o

01092 PaKTUYECKOMY
3aHATHIO

2.15 OCHOBHBIC 3Talbl Pa3BUTHS OJJHOKPHCTATBHBIX 8,5 [ OIIK-13.1-3 J1.1 YcTHBIN Onpoc
MHKpoIpoueccopos /Cp/ JI1.2J12.1J13.2

D192

2.16 MukpokonTtposuieps /Tema/ 0

2.17 HurepdeiicHbie ycrpoiicta. MHTepdeiics u 3 OIIK-13.1-3 | JI1.2J12.1J13.2 | KoHuTponbHbIe
unrepdericasie BUC. llunnbie hopMupoBaTeu u 2132 BOTIPOCHI
OydepHbie peructpsl. [TapamienbHbie
nepudepuiiapie azantepsl. [IporpamMupyembie
CBsI3HBIE ananTepsl. [IporpaMMupyemsle
KOHTpoJuIepsl. [IporpaMmmupyemMble KOHTPOJUIEPHI
npepeiBannid. KOHTpOIIIepsI psIMOTO AOCTYTIA K
naMaTu. /JIex/

2.18 SI3bIk peneiinoit (iecTHUUHON) orukwu. /TIp/ 3 OIIK-13.1-3 | JI1.2J12.1J13.2 OTtuéT 1o

2132 MPaKTUYECKOMY
3aHATHIO

2.19 IIporpamMmmupoBaHre MUKPOKOHTpoILIepa. /J1ad/ 4 OIIK-13.1-3 | JI1.2J12.1J13.2 3amuTa

D192 nabopaTopHOH
paboTHI

2.20 IIporpammupyemble UHTEpBalbHbIE TaitMepsl /Cp/ 8,5 | OIIK-13.1-3 J1.1 YceTHbli onpoc

JI1.2J12.1J13.2
D192

221 ABTOMaTH3UPOBAHHOE IPOEKTUPOBAHUE 0
JNEKTPOHHBIX ycTpoiicTs /Tema/

2.22 CpencTBa mporpaMMHUPyEeMOi MATPHYHOMN JIOTHKH. 4 OI1K-13.1-3 | J11.2J12.1J13.2 | KourtponbHbie
IIporpammupyemMsbie JOrHUeCKUE MAaTPHULIBL. 21032 BOIIPOCHI
IIporpamMmmupyemasi MaTpudHas JOTHKA.

Mopepnauzanus cxem [1JIM u IIMJI. bazobie
MaTpH4HBIe KprcTaubl. [IporpaMmMupyemele
JIOTHYECKHEe MHTErpalibHble cxeMbl. CpencTea
obecnieuenus nporpammupyemoctu [IJIUC.
CoXHBIE TPOrPaMMHUPYEMBIE JIOTHUECKHE
yerpoiictBa (CPLD). [TporpamMmmupyemsbie
HOJIb30BaTeIeM BeHTHIbHBIC MaTpuLpl (FPGA).
CBUC nmporpaMMupyeMoii JJOTHKH «CUCTeMa Ha
kpuctauie. /JIex/

2.23 O030p COBpEMEHHBIX IIAKETOB 3 OIIK-13.1-3 | JI1.2J12.1J13.2 Otuér no
aBTOMAaTHU3UPOBAHHOIO POCKTUPOBAHUS 2192 [IPAKTUYECKOMY
INEKTPOHHOM ammapatypsl. /I1p/ 3aHATHIO

2.24 CpezncTBa aBTOMaTU3UPOBAHHOTO 8,5 [ OIIK-13.1-3 JI1.1 VYeTHbli ompoc
MPOEKTHUPOBAHUS ANEKTPOHHBIX ycTporcTB. /Cp/ JI1.2J12.1J13.2

D192

2.25 MuKpoapXuTeKTypsl poueccopos /Tema/ 0




2.26 Muxkpoapxurekrypa P6. CtpykTypa npoueccopos 4 OIIK-13.1-3 | JI1.2J12.1J13.2 | KoHTponbHBIE
P6. Ilogcucrema ynopsimoueHHON 21032 BOTIPOCHI
npeaBapuTeNnsHoi oopadorku. [Toacucrema
UCIIONTHEHHS C N3MEHEHHEM TI0CIIeI0BaTEIbHOCTH.

Habop ncrionauTensHbIX 6i10Kk0B. [ToxcucTema
ymopsgodeHHoro 3aBepuieHus. [loacucrema
namsT. [TopsIoK BEIIOJTHEHHST KOMaHT
nporpamMMel. Mukpoapxurektypa NetBurst.
Crpykrypa nponeccopoB NetBurst. Bxonnas
noxacuctema. IlogcucTemMa HCTIOTHEHUS C
M3MEHEHHeM TocieioBaTesibHoCTH. [loacuctemMa
ucnonHenus. Iloncucrema namsatu. Onucanue
koHBelepa. CucreMa NOBTOPHOTO UCTIONHEHHS
mukpoornepanuii. Texnonorust Hyper Threading.
/Jlex/

2.27 Cripanu3upoBaHHbIE OJIOKH COBPEMEHHBIX 3 OIIK-9.1-3 | JI1.2J12.1J13.2 OTuér o
Mukpompoueccopos /IIp/ 21032 IPaKTUIECKOMY

3aHATHIO

2.28 MuUKpOoapXUTEKTypa MHOTOSLIEPHBIX 8,5 OIIK-9.1-3 J1.1 VYerHsblii onpoc
nporeccopoB. Mukpoapxutektypa Nehalem. JI1.2J12.1J13.2
Muxkpoapxurekrypa Skylake. /Cp/ 21032

2.29 ITpomexxyrouHas arrectanus /Tema/ 0

2.30 IMonroroBka K 3k3aMeHy /DKk3aMeH/ 26,65 | OIIK-9.1-3 JI1.1 Bonpockr k

JI1.2J12.1J13.2 9K3aMEHY
3192
231 KoncynsrupoBanue nepen sk3amenoM /Kuc/ 2 OIIK-13.1-3 | JI1.2J12.1J13.1 Bompocs! k
J3.2 9K3aMEHY
31 52
2.32 Cnaua sk3amena /MKP/ 0,35 | OIIK-6.1-Y | JI1.2J12.1J13.1 bunetsr k
J3.2 9K3aMEHY
3192

5. OHEHOYHBIE MATEPHAJIbI I10 AUCHUIIJIMHE (MOY JIIO)

OreHOYHBIE MaTepUalIbl IPUBEAEHBI B IPHIIOKEHUHU K paboueil mporpaMMe JUCLMILTUHEL (CM. TOKYMEHT «OLICHOUHbIE MaTepHAabl IO

JAUCIHUILIANHE (<9H6KTpOHI/IKa B CUCTEMAX aBTOMaTI/ISEiHI/II/I»»).

6. YHAEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHbBI (MOLY JIS)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarensctBo, | Konmuectso/
rof Ha3BaHue ObC
JI1.1 |Koznosa U. C. DJIeKTPOTEXHHKA : ydeOHOe mocodue Caparos: 978-5-9758-

Hayunas xuura, |1824-9,

2019, 159 c. http://www.ipr
bookshop.ru/8
1070.html

JI1.2  |Munos3opos O.B., OJeKkTpoHMKa : y4el. Ui IpUKIagHoro OaKaiaBpuaTa M.: IOpaiir, 978-5-534-
ITankos W.T'. 2017, 345c¢.; 00077-1,1
TpUIT.
6.1.2. lonoiHUTEIbHAS TUTEPATypa
Ne ABTOPBI, COCTaBUTEIHN 3ariaBue UznarensctBo, | KommyectBo/
rox HasBanue DbC




Ne ABTOpBI, COCTABUTEIH 3arnaBue WznarenbctBo, | KommuectBo/
roj Ha3BaHue ObC
JI2.1 |Toun . A. DNEKTPOTEXHHUKA U SJICKTPOHUKA: TEOPHS U JIabopaTOpHast Boponex: 978-5-7731-
IpaKTHKa : y4eOHoe ocodne Boponexckuit  [0759-0,
rocymapcrBenn  |http://www.ipr
I bookshop.ru/9
apxutektypro- |3348.html
CTPOUTENIBHBIN
YHUBEPCHUTET,
5BC ACB, 2019,
139 c.
6.1.3. MeTtoanueckne pa3padoTkn
Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuectso/
rojJ nazBanue DbC
JI3.1 |Kopuuenko B. T. Mojenn aHaJIOTOBBIX U NU(POBBIX GYHKIHOHAIBHEIX O010Kk0B  |Capartos: Aii ITu |978-5-4486-
PaIMOTEXHIMYECKHAX YCTPOUCTB B poektax Multisim : yue6roe |Op Memua, 2017,]0277-1,
nocoo6ue 143 c. http://www.ipr
bookshop.ru/7
4391.html
JI3.2 |Mapuenko A.JL., JlaGopaTopHBIii MPAKTHKYM IO JIEKTPOTeXHUKE U Anekrponuke (M.: JIMK Tlpecc, [978-5-94074-
Ocsaipg C.B. B cpene Multisim : y4e6. mocobue 2010, 448¢c.+CD-[593-8, 1
ROM
6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTd ""UHTepHET"
31 |OnextponHas OubnnoTeuHas cucrema MznarenscrBa Jlanb [DnekTpoHHBIH pecypc]. — DJIEKTpoH. AaH. — Pexxum qocrtyna:
https://e.lanbook.com/
22  |DnextponHas 6ubamoreunas cucreMa «|PRbooksy [Dnexrponnsrit pecypc]. — DaekTpoH. naH. — Pexxum goctyma:
http://www.iprbookshop.ru/

6.3 Ilepeuens mporpaMMHOro odecrnevyeHnss 1 UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOAHO PACNPOCTPAHSIEMOr0 MPOrPaMMHOI0 odecreyeHusi, B TOM YHcje 0Te4eCTBEHHOI0

NMPOU3BOJCTBA
HanmenoBanue Onucanne
Adobe Acrobat Reader Csoboanoe T1O
Chrome Cso0oanoe 1O
Mathcad University Classroom Beccpouno. JTurensus va [10 PKG-7517-LN, SON — 2469998, SCN — 8A1365510

6.3.2 Ilepevyenb nHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |I/IH(1)opMauH0HHo-npaBOBoi/'1 noptan TAPAHT.PY http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

117 yueOHO-aAMUHHUCTPATUBHBIA KOPITyC. Y4eOHas ayIuTOpHs Ul MPOBEICHHS 3aHATHH JIEKIMOHHOTO H CEMUHAPCKOTO
THMA, TPYNOBBIX U HHIWBUAYAJIbHBIX KOHCYJIbTALMH, TEKYIIETr0 KOHTPOJIS ¥ IPOMEKYTOYHOH arrectanuu Beero 28 mect
(6e3 yu€ra Mmecra mpernogaBateiss W pabOTHUKOB). 14 koMmbioTepoB (0e3 yuéTa KOMIBIOTEpa MpernoaaBaTess |
pabOTHUKOB), U3 HUX: 2 xommeiorepa FORMOZA na 6aze Core2 - 6700 6 xomnbrorepoB PERSONAL 4
kommeiotepos Intel Core i-3 1 xommeroTep Celeron 1 xommproTep Pentium 4 ¢ BO3MOXKHOCTBIO TIOAKITIOYEHHUS K CETH
«HTepHeT» W o0ecriedeHHEM JOCTyNa B JIIEKTPOHHYK HH(pOpMalnoHHO-o0pa3oBatenbHylo cpeany PIPTY. 1
myabTuMeana npoektop NEC - NP 200 A, 1 skpan. [Tocagounsie mecTa:  CTYAEHTHI - 14 cTosioB + 28 cTynbeB.

117a yueOHO-aAMUHUCTPATUBHBII KOpITyC. YueOHast ayJUTOpus AJIsl IPOBEJCHUS 3aHATHI JIEKIIMOHHOTO U CEMHHAPCKOTO
THUIA, TPYNNOBBIX U MHIUBUYaJbHBIX KOHCYJIbTALUM, TEKYIIEr0 KOHTPOJIS ¥ IPOMEXYTO4YHOM arrectanuu Beero 50 mecto
(6e3 yuéra mecra npenomaBatens). 1 mynprumenua npoekrop BenQ 721, 1 noxymenr-kamepa Aver Visio 330, 1 skpan, 1
xommbsiorep FORMOZA na 6aze Core2 - 6700 ¢ BO3MOXKHOCTBbIO MOAKTIOUEHUs K ceTu «VHTepHeT» u obOecreueHneM
JOCTYIa B 3JIEKTPOHHYIO HH(OopMannoHHo-00pa3oBarenbHyto cpeny PIPTY. [locagounsie MecTa: CTYAEHTHI - 25 CTONOB +

50 cTynbeB. npenogaBarens-1cron+1cryn 1 nocka ayautopHas: Onepatop 310 000 "Komnarus "Tensop"
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