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Jner akryamusaunn padoueii nporpavmng

Pabouas nporpamma nepecmoTpena, obcyxk/ena n ojobpena uis peansaiuu B 2020 - 2021
y4eOHOM rojty Ha 3ace/1anuu Kadepbl DIEKTPOHUKH U MHKPOIJIEKTPOHUKH

I[Ipotokosn or 31.08.2020 r',J No 1

3aB. kadepoit 7 { C.U. JlyxpsinoB

Pabouas nporpamma liepecMoTpena, obcyxkieHa u o106pena Jus peanuzanuu B 2021 - 2022
y4eOHOM rojIy Ha 3ace/lanuu Kadepbl DIEKTPOHUKH MHKPODJICKTPOHUKH
IIpotokomor 20 r. Ne

3aB. kade/poii (@ I/I.TIyKbHHOB

PaGouast nporpamma TiepecMoTpena, obcyxk/ieHa u o1006pena juist peatusammu B 2022 - 2023
y4eOHOM ro/ly Ha 3ace1anuu Kadepbl DIEKTPOHUKH U MHKPO3JICKTPOHHKH

Ilporokomor 20 r. No
3aB. Kadeapoit C.U. Jlykpanos

Pabouas nporpamma epecMoTpena, 00Cy k/ieHa 1 0100peHa /uist peausamuu B 2023 - 2024
YyueOHOM rojty Ha 3aceanuu Kadeapsl DJIEKTPOHUKH U MUKPOIIIEKTPOHUKH

Ilporokon or 20 r. N
3aB. Kadepoit C.U. JIykpgH0B

Pabouas nporpamma IIepeCMOTpeHa, 00CyxkIeHa U 0106peHa i peanmu3anuu B 2024 - 2025
y4€OHOM ro/ly Ha 3aceaHuu Kadeapsl DIeKTPOHUKHU U MHKPO3JIEKTPOHHKHU

Ilporokon or 20 1. No
3aB. xadepoii C.U. JlyxpsiHos
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1 Paznen 8 AKTyaJn3alus 1epeqns OCHOBHOM, 31.08.2020 r.,




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbio NUCHUIUIMHBI SBISIETCS OBJIAJICHUE CTYACHTaMU HEOOXOAMMBIM U JIOCTATOUYHBIM
YpOBHEM MPO(PECCHOHANBHBIX KOMIETEHIMA B cooTBeTcTBHM ¢ TpeboBanusiMu ®I'OC BO mo
HarpasjeHuto noarotToBku 11.03.04 «DnekTpoHrKa U HAHORJICKTPOHUKAY, MPOMUITH ITOTOTOBKH
«[IporpammupoBaHuEe U STEKTPOHUKA HHPOPMAITHOHHBIX CHCTEM).

Llenpto wW3y4yeHHs] AAHHOW JUCHUIUIMHBI SBIsETCS (OPMUPOBAHHE Y CTYACHTOB
KOMIUIEKCAa 3HAaHUH B  O00JACTM aBTOMATHU3MPOBAHHOTO IPOCKTUPOBAHUS  YCTPOWCTB
NPOMAJIEKTPOHUKHU. VI3ydeHHe [UCHUIUIMHBI 3aKI0YaeTcs B  YCBOGHUU CTYACHTaMH
TEOPETUYECKUX 3HAHUN 10 WH(OPMAIMOHHOMY, MPOTPAMMHOMY, TEXHUYECKOMY 00ECIICUCHHIO
CATIIP, B popMupoBaHUU HABBIKOB aHANIM3a U CUHTE3a YCTPOMCTB MPOMAIIEKTPOHUKH Ha OCHOBE
MOJICTTMPOBAHUSL TIPOIIECCOB CBS3aHHBIX C CO3JIAHUEM COBPEMEHHBIX TEUATHBIX TUIAT C
ucnons3zoBanueM [1K. B

Koneunas 1ienp 00yueHust — cBOOOJHOE BiaieHUE KOMILIEKCOM MPOIPaMMHBIX CPE/ICTB,
IIPEHA3HAYEHHBIX Ul NPOCKTUPOBAHUSA U CO3JAHUS IIPOCKTHUPYEMBIX MHKPOIIPOLIECCOPHBIX
CUCTEM.

VYKa3zaHHas Lelb JOCTUrAcTC 3a CUET O3HAKOMIICHUS CTYACHTOB C Pas3IMYHBIMU
IPOTPaMMHBIMU CPEJCTBAMU MOJICIMPOBAHUS PAaOOThl MPOEKTUPYEMOM MeYaTHOM miiaThl s
MHUKpPOIIPOLIECCOPHON CHCTEMbl M TOAKPEIUIAETCS BBINOJIHEHUEM JabOpaTOpHbIX paboT U
KyPCOBOTO IIPOEKTA.

2 MecTo TMCHHMIIMHBI (MO1YJIs1) B CTPYKTYpe 00pa3oBaTe/bHOIl IPOrpaMMbl

Hucuumuinaa CAIIP ycTpoiicTB IPOMBINUIEHHON 3J€KTPOHUKH BXOAUT B 4aCTh y4e€OHOTO
wiaHa QOopMHPYEMYyI0 YYacTHHKaMH 0Opa30BaTeNbHBIX OTHOIICHWH 00pa3oBaTeIbHOM
IIPOrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI  HEOOXOJMMbI  3HaHMA  (YMEHHUS,  BIAJCHHS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCIUIUTUH/ IPAKTUK:

Muxkponpoieccopbl

[TporpamMupoBaHue U JIEKTPOHUKA HH(OPMALIMOHHBIX CUCTEM

MatvHHbIE SI3bIKH

Nupopmarrka u nHHopMaloOHHbIE TEXHOJIOTUI

HauepraTenbHas reoMeTpus 1 KOMIbIOTEpHast rpaduka

JluckpeTrHas MmaTeMaTHKa

3HaHus (YMEHHUs, BIaJIeHHs ), TOJy4YEeHHbIE IPU U3YUYEHUH JAHHOM AUCHUIUIUHBI OyayT
HEOOXOIUMBI ISl U3Y4YEHUSI AUCIUILIINH/TPAKTUK:

BrinonHenue u 3amura BoITYCKHON KBaTU(UKAMOHHON paboThI

IToaroroska k caade U ca4a rocy1apCTBEHHOIO HK3aMeHa

IIporpaMMUpOBaHHBIE TEXHUYECKUE CPELICTBA

[IpoekTHas AeATETbHOCTD

IIpon3BOACTBEHHAS — IPEAAUIIIIOMHAs IPAKTUKA



3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AMCHUIIMHBI (MOIYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrate ocBoenus nucuuiuinHbl (Monyis) «CAIIP ycTpoiicTB mpOMBINUIEHHOM
ANEKTPOHUKNY» 00 YyUaIOIIUICS T0JKEH 001a1aTh CIISAYIOIUMU KOMITETEHIIUSIMU:

Kon unaukaropa

I/IH,[[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

[1K-1 CnocobeH pa3pabaTbIBaTh CTPYKTYPHBIE M (DYHKIIHOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMIIJIEKCOB, IIPUHIMIIAAIBHBIX CXEM YCTPOMCTB € UCIOIB30BAHUEM CPEJICTB KOMIIBIOTEPHOT'O

IIPOEKTUPOBAHMS,

IMPOBCACHHUEM IIPOCKTHBIX pacucToB n TEXHHUKO-3KOHOMHNYCCKHUM

000CHOBAaHUEM IPUHUMAEMBIX PEIICHUN

IK-1.1

Pa3pabarbiBaeT SCKH3HBIN MPOEKT, BKIIOYAIOIIUA: BBIOOP CTPYKTYpPHOM
CXEMbl 3JIEKTPOHHOTO YCTPOWCTBA WJIM CHUCTEMBI IyTEM COMOCTaBJICHUS
pa3IMYHBIX BapHAHTOB M UX OICHKH C TOYKU 3PEHHS] TEXHUUYECKUX U
SKOHOMUYECKUX TPeOOBAHUI; PAaCCUUTHIBAET BCE HEOOXOAMMBIE TTOKA3aTeNN
CTPYKTYPHOM CXEMBI 3JIEKTPOHHOTO YCTPOMCTBA U CUCTEMBI, B TOM YHCIIE
MOKa3aTeIun Ka4eCTBa; BHIOMpAaET U 000CHOBBIBAET CXEMBI
BCIIOMOTaTeNbHbIX VCTDOUCTB

I1K-1.2

[Tpou3BOIUT TEXHUKO-IKOHOMHYECKOE 00OCHOBAHUE MPUHSATOTO PEIICHUS C
pacueraMu ce0eCTOMMOCTH YCTPOWCTBA W CTOMMOCTH €ro 3KCIUyaTaluu;
CPaBHMBAET C aHAJIOTaMU M0 TEXHUKO-9KOHOMHUYECKUM XapaKTEePUCTUKAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas pabora— 11,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;
— BHeayuTopHas — 1,7 akaJi. 4acoB
— caMocTosTenbHast pabora — 164,4 akan. 4acos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
dopma aTTecTanuu - Kypconas paboTa, 3a4er

AynuropHas § =
KOHTaKTHas paboTa o 3 ®dopma TeKyIero
=
B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ Tema 2, (B axan. vacax) = . p Kox
> & © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JIACIMTUTHHBI 7 £ m .. | xommeTeHH
o & paboThI TIPOMEKYTOYHOH
n1a6. | mpaxr. | € &
Jlex. - [MPAKT- | =g aTTecTaluH
3aH. | 3aH. | Q &

1. 1. CAIIP YCTpPOMCTB
MPOMBIIITIEHHOH 3JIEKTPOHUKH




11 Bsenenue B
JUCLUIUIUHY. OcHOBHbIE
pasnenbl u
TEOPETUYECKUETION0KEHHS
U3y4EHHbIE B JPYrux
JUCHUIUINHAX IS 00yYeHUS
JTUCLUIUINHE «CAIIP
YCTpOMCTB
MIPOMDJIEKTPOHUKIY.
Crnoco0bl  NPOEKTUPOBAHUS
COBPEMEHHBIX YCTpPOMCTB
IPOMAJIEKTPOHUKU. YPOBHU
aBTOMAaTU3UPOBAHHOTO
MIPOEKTHPOBAHMS.
Knaccudpukanus CAIIP.
O0630p IIPOrpaMMHBIX
MPOAYKTOB  3JIEKTPOHHBIX
CAIIP. IlpousBogurenu Hu
MOCTaBIUKI CAIIP
MeYaTHBIX Iu1at.
Poccuiickuit peiHOK CAIIP
HeyaTHBIX ILIaT.

ITaker MPOrPaMMHOTO
obecnieuenuss CAIIP PCAD.
Co3ganne ma0OioHa It
PHCOBaHMS  IJIEKTPUYECKHUX
cxem. ['pynma  xomaHp
CO3JaHUs CXEMBI
SIEKTPUIECKON
npuHIMnuansHou. Ilpumepst
pHUCOBaHHUSA CXEM.
I'paduueckoe
pelaKkTHpOBaHUE
ITo3unmonnsie
0003Ha4YeHUs,, HOMUHAIBI U
THIIBIL. [lepenymepanus
IMO3ULIMOHHBIX 0003HAYEHUA.
JlomonHUTENIbHBIE  TEKCTBHI.
BcnomMorarensHbie KOMaHbI
UCTIOJIb3YEMBbIE npu
pUCOBaHUU CXEM.

CXEM.

0,5

/11

26

Uzydenne u
MOBTOPEHHE
TEOPETHIECKOTO
MaTepuaia,
IIOJTOTOBKA H
odopmiieHue
abopaToOpHBIX
pabort, moAroToBKa
KypCOBOii pabOTHI.

Brmonanenue u
3aIura
1abopaToOPHBIX
pabor.

1. 3HaKOMCTBO C
CHUCTEMOM
MPOCKTHPOBAHMUS
PCAD. Uzyuenue
KOMaH/] paboTEHI C
CHCTEMOM

1.2 OOmme  MNOJOKECHHS
(TOCT 2.001, TOCT 2.004,
I'OCT 2.051,) O6uwme
TpaBuiIa BBITIOJIHEHHS
yeprexeir. (COCT 2.301,
T'OCT 2.302, TOCT 2.303)
TIpaBuiia BBIMONHEHUS CXEM.
(T'OCT 2.708, TOCT 2.752,
TOCT 2.759, TOCT 2.761,
T'OCT 2.708, TOCT 2.764,
T'OCT 2.765, TOCT 2.7).

0,5

32,4

N3yuenue u
MMOBTOPEHHE
TEOPETUYECKOTO
Mmarepuaa,
MIOJrOTOBKA H
odopmiieHue
1a60paToOpHBIX
pabot, moAroToBKa
KYpCOBOH pabOTHI.

Brinonnenne
KypcoBoii paGoTBhI.
Brimonnenue u
odopmiieHue
71a00paTOPHBIX
pabor
2. Co3yianue CXeMbl
3IEKTPUYECKOMN
TIPUHIUITHAIBHON C
UCIIOJIb30BAHNUEM
penakTopa cxem
Shematic.




1.3 TexHojOrus I€YATHBIX

mIar. OmgHOCTOpOHHME
IJIaThL JIByxcTOpOHHUE
IJIATHI. MHorocoiiHbIe

mwiatel. TOYHOCTH IeYaTHBIX
mmat. Pa3mepsl medaTHBIX
miar. ToimuHa meYaTHBIX
maat. OTBepCTHS IeYaTHBIX
IUIaT. ITapameTpsr
IPOBOAHUKOB M  3a30pOB.

Brimonaenne
KypCOBO#i pabOTBHI.

KonrakrHble TUIOILA/IKH Brinonuenue u
OTBEpPCTHH. [Tnockue Wzyuenne u odopmiteHue
KOHTaKTHbIE TUIOIA/IKH. MTOBTOPEHHE 71a00paToOpHBIX
OKpaHHbIE CJION. TEOPETHIECKOTO pabot
lanpBaHNYeCKUE TOKPBITHA. MaTepuana, 3. 3HaKOoMCTBO C
3aluTHbIC MOKPBITHSL. 1 26 MOJITOTOBKA U peaKTopoM
MapxkupoBka. YcranoBka odopmnenue NEYaTHBIX TIAT
3JIEMEHTOB. YcraHoBka 1abopaToOPHBIX PCB Co3znanue
3JIEMEHTOB  C  OCEBBIMHU paboT, HOArOTOBKA| IHE4YaTHOI! IUIATHIL.
BEIBOJIaMH. YcraHoBka KypcoBoii pa0oThL. | (co3aanue KOHTYpa
3JIEMEHTOB CO INTHIPEBBIMU II1, nepexox ot
BBIBOJIaMH. YcranoBka cxemsl IIT k
MHKPOCXEM. Panuaropst o6pa3zy IIII).
OXJTKICHHSI.
IloBEepXHOCTHBII ~ MOHTaX.
MonTaxk  MHEKpocxeM  Ha
HOBEPXHOCTb.  JIMCKpeTHbIE
qum-aneMeHTsl.  [lasspHas
Macka. IIpukneiika
aneMeHToB.  IlepcrekTusbl
napaMeTpoOB TEYaTHBIX ILIAT.
14 IIpeoOpaszoBaHue
N Beimonnenne
(haiiIoB M co3maHue CIUCKa .
. KypcOBOil pabOTHI.
coequnenuit. Ilepexox or
o Brimonnenue u
CXEMBI INEKTPUYECKOH
. odopmiieHue
MPUHIMITHAIEHOH K 00pasy
N 71a00paTOPHBIX
MeYaTHOH IUIaTHL.
. pabot
I'paduueckuit penakTop
4. Vzyuyenwne
MeYaTHBIX miar PCB.
. U3zydenne u MIOJICUCTEMBI
Hacrpoiika koHdurypanuu.
MOBTOPEHUE MIPOEKTHPOBAHHUSI
Crnou PCB-npoekra.
TEOPETUUECKOTO TIIT Specctra.
Co3nanue KOHTYpa
N MaTepuarna, Nzyuenue
nevyatHO#M iatel. Co3naHue
1/11 26 MOJArOTOBKA U OCHOBHBIX KOMaH/I
JIOTIOJTHUTENILHOTO CJIOST IS
odopmnenue | u npaBui paboTHI ¢
MPOCTaHOBKU pa3MepoB. .
JTa00paTOPHBIX IIPOTrPaMMOH.
YnakoBka CXEMBI Ha

nevyaTtHyro muary. Pydnoe
pa3MelieHne KOMIIOHEHTOB
Ha IulaTe. 3ajaHue IMpaBHIl
MPOEKTHPOBAHUS u
OrpaHUYEHUH. Pyunas
TpacCUpOBKa  COEIUHEHHH.
Iloncucrema

MPOEKTUPOBAHMUS IEYaTHBIX
riat Specctra.

pabot, moAroToBKa
KYpCOBOH pabOTHI.

(tpancisiuust 11T u3
penakropa PCB B
Specctra,
HWHTEpaKTHBHAS
tpaccuposka [1I1,
Tpancmsuusa I111 n3
Specctra B
penakrop PCB
PCAD).




Brimonaenne
KypCOBO#i paboTBHI.
Brmonaenne u

odopmiteHue
1a60paTOPHBIX
pabot
5.3HaKOMCTBO ¢
pelaKTOpoOM
. Library Executiv u
15 BsanmoeiicTBue BXOHZMHX 5 ero
noabs3oBarenbckoir  CAIIP COCTAB VIVUINT
PCAD c cucremoit Specctra. T )
= OCHOBHEIE
Wutepdeiic TpacCHpOBIIHKA.
Wzyuenne u KOMaH/IbI,
Komanzp! YIIpaBJICHHS ORTODEHHE c vpa
CUCTEMOM Specctra. p TPYKTYP
TEOPETUYECKOTO penakropa u
Komanzp! pa3MeIeHus
. Mmarepuaia, CTpYyKTypa
KOMIIOHEHTOB Ha II€YaTHOM
05 | 1/1K 26 MOJATOTOBKA U OHUOIMOTEUHBIX
Iare. WHTepakTuBHOE
odopmiieHue 3JICMEHTOB.
peIaKTHPOBAHUE 31
1abopaToOpHBIX Cosnanue
TpacCUpPOBKa.
pabot, moarotoBka| OUOIMOTEYHOTO
ABTOTpaccupoBKa. o
. KYpCOBOH pabOTHI. JJIEMEHTA
BsaumojeiicTBe  CHCTEMBI (cosnanue
Specctra c CHOBHOTO
nonb3oBateabckoii  CAIIP }; (bHaccKoro
PCAD. P
0003HaYEeHNS IJIS
CXEMBI
AMEKTPUIECKON
NPUHIUTTHATHHOH,
paspaboTka
MMOCaJ0YHOI0 MeCTa
1utst obpasa I1I1
IByx TunoB: SMD
u Through-Hole).
1.6 PaspaboTka THIIOBOTO
Brimonaenne
KOMITOHEHTHOTO MOJTYJISI. N
KypcoBOil pabOTHI.
Co3ganne KOMIIOHEHTA.
Bremonaenne n
PazpaboTrka  mocamo4HOTO
odopmiieHue
MecTa. MMeHa moOcCagoYHBIX
71a00paTOPHBIX
MeCT. 3ammch  CHMBOJIA.
Nzyuenne u pabot
‘VnakoBka BBIBO/IOB.
MOBTOPEHHE 6. ITonroroska
JlomonHuTENbHAS TEKCTOBAs o
unopmatms  (ATpuGyTH) TEOPETUYECKOTO | 3aaHuil U cHCcTEMa
P PHOYTEL). MmarepHaia, neuyatu PCAD.
Pa3paboTka  CHMBOJILHOTO
05 | 1/11 28 MOJArOTOBKA U BeiBoj Ha meyars
0003HaUYEHHS JJIEMEHTA. N
odopmiieHue MPOCKTHOM
VcranoBka COOTBETCTBUS
71a60paToOPHBIX JIOKYMCHTAIHH.
MC)K}Iy II0CaI0YHBIM MECTOM
pabot, moarotoBka| 7.3HAKOMCTBO C
" rpadugeckum o
KypCOBO# paOOThI. | yTHIMTAMH IS
o6o3nauennem.  Coszmanue
NOATOTOBKU
3JIEMEHTOB C Pa3HOPOHBIMH M
cosganno# IIT x
JIOTUYCCKUMHU YaCTSIMU.
MPOM3BO/ICTBY.
Cucrema reyaTu 31
MOATOTOBKA  3aJlaHusl  Ha Hsrorosenue ITIT.
MounTtax I1IT.
I1e4aThb.
Hroro no pazneny 4 6/41 164,4
Hroro 3a cemectp 4 | 6/4U 164,4 3a4€T,Kp
KypcoBas padora
Hroro no gucuuiuinae 4 6/41 164,4 P p >

3a4cT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdus  peanuzalMu  NPEeIyCMOTPEHHBIX BMJOB  y4eOHOW pa®OThl B KayecTBe
o0pa3oBaTeNbHbIX TEXHOJOrMM B  npenogaBaHuu  aucuuiuimHbl  «CAIIP  ycrpolicTB
IIPOMBIIIJICHHON 3JIEKTPOHUKM» UCIOJB3YIOTCS TPAAULMOHHAS U MOIYJbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH.

Jns popMUpOBaHUS 3HAHUH MO0 AUCLUUILUIMHE IPESYCMOTPEHbI: 0030pHBIE JIEKLIUU — JUIs

CUCTCMAaTU3allMil MW 3aKPCILJICHUSA 3HAHHUI IO JUCIHUITIIINHE, I/IH(bOpMaL[I/IOHHBIe — O
O3HAaKOMIJICHH CO CTaHAapTaMHu H cnpaBquoﬁ HH(bOpMaHHCﬁ, JICKOMH BU3yalIM3alun — JJIA
HarjsiAHOro npceacTaBJICHUSA croco6oB pemiceHuAa 3aaaq, HpO6JI€MHaSI - 4 pa3BUTHUA

MCCJIEI0BATEIbCKUX HABBIKOB U U3yUEHHUS CITIOCOOOB pEIICHUS 3a/1a4.

Jlnsi OCBOGHHUS JAWCHUIUIMHBI TPEIyCMOTPeHO 8 4. HMHTEPaKTUBHBIX 3aHATHH. Bce
MPAKTUYECKHUE 3aHATHUS IO Pa3Jeiny IPOBOIATCS B MHTEPAKTUBHOW (OpME M MpEaronararoT
MyOIMYHBIC BBICTYIUICHHSI H 00CYXJIeHUs, B paMkax MHTEPaKTUBHOTO OOYUYCHHS MPUMEHSIOTCS
IT-MeTronbl  (MCTONB30BAaHHE  CETEBBIX  MYJIBTUMEAUUHBIX  Y4EOHHKOB  pa3pabOTUYHUKOB
MPOrpaMMHOTO  OOECIEYCHHUs, JJICKTPOHHBIX O00pa30BaTENBHBIX PECYpPCOB IO  JTaHHOU
JMCIUIUIMHE; COBMECTHass pabora B Maiblx TIpynmax (2-3 cryaeHta) —HMHIUBHIYaTbHOE
oOydeHwue.

6 YueOHO-MeTOAUUECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00yYarOIIMXCs
[TpencraBneno B mpuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTecCTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 00ecredeHrue TUCIUITIUHBI (MOTYJIs1)
a) OcHOBHas JIUTEpaTypa:
1. Cypuna, H. B. CAIIP texHonorn4yeckux mnporeccos : yueoHoe nocooue / H. B. Cypuna.
— Mockaa : MI/ICI/IC 2016. — 104 c. — ISBN 978-5-87623-959-4. — TekcT : 3neKTpoHHbIH //
Jlanp 3JIEKTPOHHO-OMOIHOTEeUHAs cucTema. — URL:
https://e. Ianbook com/reader/book/93607/#1  (mata oOpamenus: 19.10.2020). — Pexum
JIOCTYTIA: IIsl aBTOPHU3. TIOJIb30BATEINEH.

0) JlonostHuTeIbHAS JTUTEPATYpA:

1. Vcaras, T. B. I'paduka B aBTOMaTU3MPOBAaHHBIX CUCTEMaX. YepTeXU 3IEKTPUUECKUX
cxeM : yueOHoe mocodue / T. B. Ycaras, O. A. KouykoBa. - Maruutoropck : MI'TY, 2014. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/11189
38/927.pdf&view=true —3arum. ¢ sKpaHa.

2. KouykoBa, O. A. DIeKTpOTEXHUUECKHE YSPTEIKH M CXeMbI | yaeOHoe mocodue / O. A.
Kouykosa, T. B. Ycaras, JI. }O. Ycarsriit ; MI'TY. - Marautoropck : MI'TY, 2016. - 63 c. : un
TaoI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134
362/2902.pdf&view=true — 3aru. ¢ 3KpaHa.

B) MeTonuyeckue yka3aHus:

1. Tloxwmmaes 0. A.  KowmmbploTepHOe  MOJENUPOBAaHHME W CO3/JaHUE
MPOEKTHO-KOHCTPYKTOPCKOW ~ JOKYMEHTAallMM B  MamuHOcTpoeHun cpeactBamu  CAIIP.
WmxenepHas u KomibloTepHas rpaduka B Autodesk Inventor, AutoCAD [DnekTpoHHbI#


https://e.lanbook.com/reader/book/93607/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134362/2902.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134362/2902.pdf&view=true

pecypc]: yuebnoe nocobue. U. 1/10. A. IToxkunaes, E. A. CBuctynosa, O. M. Bepemeii; MI'TY. -
Maruauro-ropck: MI'TY, 2016. - 1 smekrpon. ont. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true .- 3aru. ¢ 3KpaHa.

2. Xnynenes, A.B. CAIIP pamnosieKTpOHHBIX YCTPOUCTB [ DIEKTPOHHBIN pecypc]: METOI.

ykazanus / A.B. XuyneneB .— Openbypr : TOY OI'Y, 2009 .— 21 ¢. — Pexum gocryma:
https://1drv.ms/b/s!IAgDNhKSXEUOanS1yu265edw1ZeRo?e=rLQOIT

r) [Iporpammuoe odecnneuenne u UHTEepHET-pecypcehl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I10 No norosopa Cpox nelicTens
JIMIICH3UU
MS Windows 7 Professional (st J1-1227-18 oT
KIlaccoB) 08.10.2018 11102021
MS Windows 7 Professional (a1 1175717 o1 27.06.2017 27.07.2018
KJIaCCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo
7Zip CBOOOTHO 0OeCccpoUHO
Altium Designer Academic Edition K-113-11 01 11.04.2011 0eccpovHO
Oracle Virtual Box cBoboHO 0eccpouHo
pactpoctpansiemoe [10
FlowVision K-93-09 ot 19.06.2009 0ecCpOovHO
Autodesk Inventor Professional 2020 O1Has BEDCIS 5 -
Product Design yie °pe CCCpOTHO
Autodesk AutoCAD 2020 y4ueOHast BepCHsI 0eccpovHO
Autodesk AutoCAD Electrical 2020  [yueOnas Bepcust 0eccpovHO
Autodesk Revit 2020 y4ueOHast BepCHsI 0eccpovHO
ACKOH Kowmmac 3D B.16 J1-261-17 ot 16.03.2017 OeccpouHo
FAR Manager ¢BOOOIHO 0OECCPOIHO
IpodeccuonanbHbie 6a3bI JAHHBIX H HHPOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchbuika
OnektpoHHass 0a3za TepHOAMYECKUX u3daHuii East View Al .
Information Services, OO0 «MBUC» https://dlib.eastview.com/
HanmonaneHas wH(pOpMAMOHHO-aHATUTHYECKAsT CHCTEMa — URL: i i
P o https://elibrary.ru/project

occHUicKui nHAEKC HayyHoro nutupoBanus (PMHLI) risc.asp
URL:

ITouckosas cuctema Axanemus Google (Google Scholar) httos-//scholar.qoogle.ru/
Nudopmanmonnas cucrema - EmmHoe okHOo pgoctynma k|URL:
WH()OPMAIMOHHBIM pecypcam http://window.edu.ru/



https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://1drv.ms/b/s!AgDnhKSXEU0anS1yu265edw1ZeRo?e=rLQOIT
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

®enepalibHOE TOCYAAPCTBEHHOE OIOKETHOE
yUpeKIeHUE «DenepanbHBIN uncturyt|URL: http://www1.fips.ru/
IIPOMBIIIJICHHONW COOCTBEHHOCTH
Poccuiickass T'ocynmapcTBeHHas OuOIMOTEKA.
Karanoru
DneKTpoHHBIE pecypchl Oubmmorekn MITY
uMm. ['.1. HocoBa
YHuuBepcurerckas WH(GpOpPMAIMOHHAS CHCTEMa
POCCHA

9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUMTILITHHBI (MOIYJIs1)

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb?2/Default.asp

https://uisrussia.msu.ru

MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

KomnbroTepHble — kimaccsl  yHuBepcutTera  IlepcoHanbHble ~ KOMIIBIOTEPHI €O
CHEUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM.

JUiss dreHus JeKUuil: MOMELIEHHEe W TEXHUYECKUE CpeicTBa JUIs JIEMOHCTpALUU
PUMEPOB U CIIOCOOOB MPOEKTUPOBAHMS, BUACO (HIBMOB W IMpe3eHTAli. MylbTUMeTuitHOS
obopynosanue (ayx. 460, 365).

VYueOHble ayAUTOPHH IS MPOBEACHMS NPAKTHYECKUX 3aHATHH, TPYNIIOBBIX M HWHIMBHAYaTbHBIX
KOHCYJIBTAIMH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOM aTTeCTallun

Crnenuaiu3upoBaHHBI KOMIIBIOTEPHBINH Kiacc (maboparopust 343) 5 KOMILICKTOB
otiamounsix miat Triscend TES512S32 ¢ 6mokamu mutanus + 5 B 0,5 A, 5 kommnsrotepos ¢ O3Y
He MeHee 512 MB, nmro6oii HU rerepatop, IByXKaHAIBHBIN ocnuiuiorpad ¢ pa3BepTKON HE MEHEee
0,2 MKC, HM3MEpHUTENb YaCTOTHBIX Xapakrtepuctuk. I[IporpammHoe obecneyenue Triscend
FastChip, mporpamme! miist pacuera kodpdunnertoB punbtpoB KX u BUX.

AyIuTopuHn Ui CaMOCTOSTENIbHOW pabOThl: KOMIIBIOTEPHBIE KIIACCHI; YUNTAJIbHBIE 3aJIbI
oubmuoreku I[lepconanbubie KoMIblOTepbl ¢ maketom MS Office, Beixomom B MHTEepHET 1 C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO Cpely YHUBEPCUTETA


http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

[Tpunoxenue 1

6. YueOHoO-MeToANYecKOe oOfeclevyeHHe CAMOCTOSTE]bLHOH pPadoThl 00y4aroLIUXCS.
OneHouHble cpesicTBa AJIs TEKYIEro KOHTPOJIS yCIIEBAeMOCTH, IPOMEKYTOUHON aTTecTalluy 110
UuTOoraM OCBOCHHUA NJUCHUIIIINHBI.

B Teuenne ceMECTpa NMPEAYCMOTPCHO BBIITOJHCHUC YCTHBIX W IMMCbMCHHBIX KOHTPOJIbHBIX
paboT Mo AuCHMIUIMHE (10 WHIMBHIyaJIbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aImuTa 1abopaTopHBIX padoT.

OcHoBHasi 4acThb 3aJaHWil BBIONHSAETCS Ha 3aHATHAX. CamocrosiTenbHas paboTa
IIpEeayCMaTpUBAET:

- IMOATOTOBKY K 3aHATUAM, HU3YUCHHUC HCO6XOIII/IMI)IX PasaciioB B KOHCIICKTAax, y‘-Ie6HBIX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX, pa60Ta C CHp&BO‘lHOﬁ HHTCp&TypOfI

- HCTIpaBJICHUE OIIMOOK, 3aMe4aHui, opopmiIeHUE JTabOPaTOPHBIX PaboOT.

CamocrosiTeibHAas pa0doTa B X0/€ ayJAMTOPHBIX 3aHATHH IPEAIOJIAracT: U3y4yeHHe U
IIOBTOPEHUE TEOPETUYECKOro Marepuaja IO TeMaM JeKIHMH (10 KOHCIEeKTaM U Yy4eOHOH
JUTEpaType, METOIMYECKUM YKA3aHHUIM), PELICHHUE 3a/1a4, BBINOJIHEHHE HHANBUAYAJIbHBIX PadoT.

CamocrosiTeabHasi pZIGOTa oA KOHTPOJIEM MpenoaaBaTe/isi NpcaArnojaract nmnoAroToBKy
KOHCIICKTOB M BBbIIIOJIHCHHUEC HCO6XOI[I/IMI)IX pacucToB Mo pasaciaM AJUCHUILIMHBI, PCIICHUC U
IMMPOBEPKa NpCoJgaBaTciieM 3a1a4, J'Ia60paTOpHLIX pa60T, pa60Ta C METOAUYECKOM JII/ITCpaTypOﬁ,
IMOATOTOBKA K 3a4CTYy.

BHeaynuTopHasi camocTosiTeibHAsA padoTa CTYAEHTOB IIPEIIOJaraeT IOATOTOBKY K
JIa60paTOpHBIM 3aHATUAM, IIOATOTOBKY K KOHTPOJIbBHBIM pa60TaM, BBIIIOJTHEHUEC SaI[aHI/If/'I
(;1aGopatopHBIX padOT), MOATOTOBKY K 3a4€Ty; U3y4eHHE HEOOXOAMMBIX Pa3/eioB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOJMYECKHX YKa3aHMsX; padoTa cO CHpPaBOYHOM JUTEpaTypou,
UCIpaBJIEHUE OIIMOOK, 3amedaHuid, odopmieHue paboT; paboTy ¢ KOMIBIOTEPHBIMU
rpadU4ecKUMU TaKeTaMH W D3JEKTPOHHBIMU Yy4YeOHMKaMH pa3padOTYUKOB MPOTrPAMMHOIO
o0ecrieyeHns Mo JUCLUIUIMHE.

ITo naHHO#i AMCHMIIMHE MPEIYCMOTPEHBI Pa3IMYHbIe BUIbI KOHTPOJISI pPe3yJIbTATOB
00yuYeHusi: mexywuti KOHTPOIb (€KEeHeAeNbHasi MPOBEpPKa BBIMOJHEHUS 3aJaHUN M pabOThI C
yueOHOM UTepaTypoil), nepuoouteckuti KOHTPOIb (1abopaTopHbIe padOTHI) MO KAKIOW TeMe
TUCIUIUIAHBL,  APOMEXCYMOYHbI KOHTPOIb B BHJIE 3aueTa 7 CEMECTpPe W BBINOJHEHUS
KypCOBOI paboTHI .

Tewmsl (paznensl) Bun camocrositensHoil pabotel | Yackl Dopmsbl

KOHTPOJIA
JUCLIUILIHHEI




BBenenve B IUCHUIUIMHY.
OcHoBHBIE  pa3fensl U
TEOPETUYECKHUE MOJIOKEHUS
W3Y4YCHHBIE B  JIPYyTUX
JUCIUILTHHAX JUTSE
oOyueHus TUCIUTLINHE
«CAIIP YCTPOMCTB
MIPOMDJIEKTPOHUKH.
Crioco0bl IPOEKTUPOBAHUS
COBPEMEHHBIX  YCTPOMCTB
MIPOMAJIEKTPOHUKHU. Y POBHH
ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHHUSL.
Knaccupukamms ~ CAIIP.
0630p POrPaMMHBIX
MPOAYKTOB  3JIEKTPOHHBIX
CAIIP. IlpousBoautenu u
MOCTABIIUKHU CAIIP
MeYaTHBIX I1ar.
Poccuiickuit peinok CAIIP
MeYaTHBIX ILJIaT.

[Taker MPOrPaMMHOTO
obecrieyeHus CAIIP
PCAD-2002. Cosnmanue
maljaoHa [  pPUCOBAHMS
AIEKTPUUYECKUX CXEM.
I'pynma komanjg co3gaHus
CXEMBI 3JIEKTPUUYECKOMN
MPUHIUIIAAIBHOM.
[Ipumepsl prcoBaHUS CXEM.
I'padnueckoe

pEIaKTUPOBAHUE CXEM.
ITo3urmmonHbIe
0003HaYeHHsI, HOMHHAJIBI U
THIIBI. [Iepenymepanus
MO3UITHOHHBIX
0003HaYEHMUIA.
JlomoaHUTEIbHBIE TEKCTHI.
BcmomorarensHEIE
KOMaH/bl  MCIIOJIb3yEMbIE

IIPU PUCOBAHUU CXEM.

O6mue nonoxxenust ('OCT
2.001, TOCT 2.004, TOCT
2.051,) OO6mme mnpaBuIa
BBITTOJTHEHUS YEPTEKEH.
(I'OCT 2.301, I'OCT 2.302,
I'OCT 2.303) IlpaBuna
BoinmojiHeHust cxem. (I'OCT
2.708, TOCT 2.752, TOCT
2.759, TOCT 2.761, TOCT
2.708, TOCT 2.764, TOCT
2.765, TOCT 2.7).

Texuomorus II€YaTHbIX

[ToaroToBKa K JEKIIMOHHBIM
U J1a00OpPaTOPHBIM 3aHSITHUSIM.
Beimonnenue  u opopmiieHue
1abopaTOPHBIX paboT:

[ToaroroBka k 1a6OpaTOpPHBIM
3aHATHUSAM K JICKIHSIM

IlepeyeHp TeM i MOATOTOBKHM K
JEKUUAM U 1a00paTOpPHBIM
paboTaM NPUBOJIUTCS HIKE:

1. IMoarotoBka k 6 1a6OPaTOPHBIM
paGoram. M3yuyeHue crpaBoYHUKA
koman[ mporpamMmmel PCAD-2002.
2. W3yyeHue JOKYMEHTOB U
CTaH/1apTOB Ha
KOHCTPYKTOPCKO-TE€XHOJIOTHYECKUE
rapaMeTpsbl NeYaTHBIX IUIAT.

3. OdopmieHre KOHCTPYKTOPCKOM
JOKYMEHTAllUU Ha MPOEKTUPYEMOE
U3JIEIME COIVIACHO TpeOOBaHUSAM
cuctembl ECK/I.

IIpoBepka u
3ammTa
n1a00paTOPHBIX
pabort. 3auer.




ar. OnHOCTOPOHHUE

ILJIATHL. JByxcTopoHHHE
IJIAaThI. Muorocnoinsie
MJIaTHL. TouHocTb

MeYaTHBIX IUIaT. Pa3zmepsl
neyaTHbIX IuIaT. ToJjmuHa
neyaTHeIx 1miaTt. OTBepCcTUs

IICYaTHEBIX IIart.
[TapameTpsl TPOBOAHUKOB U
3a30pOB. KonraktHbie
IUIOIIAIKH OTBEPCTHUI.
IInockue KOHTaKTHBIC
TUIOIIAJIKH. DKpaHHbIE
CIIOH. T'anpBannueckue
MOKPBITHUS. 3anuTHEIC
MOKpBITUS.  MapkupoBka.
VYcranoBka 3JIEMEHTOB.
VYcranoBka JJIEMEHTOB C
OCEBBIMU BBIBOJIAMH.

YcraHoBKa 3JEMEHTOB CO
IITBIPEBBIMUA  BBIBOJAMU.
YcranoBka MHUKPOCXEM.
PagnaTopsl  oxnaxzaeHus.
[loBepXHOCTHBIE MOHTAX.
MoHTaX MHKpPOCXeM Ha
MIOBEPXHOCTh. [[UCKpeTHBIE
yun-3yieMeHTsl.  [lasuibHas

Macka. IIpukineiika
anemMeHTOB. [lepcrieKTuBbI
I1apaMeTpoB NIEYaTHBIX
iar.

[IpeoOpazoBanue ¢aiaoB u
CO3/1aHHE CIIMCKA
coennHenuil. Ilepexon ot
CXEMBI INEKTPUYECKOU

MPUHIUIHATBEHON K 00pa3y
MEeYaTHOM MJIAThI.
I'padpuueckuit penakTop
nedatHpix  miar  PCB.
Hacrpoiika koH(uUrypamum.
Cron PCB-mpoekra.
Coznanune KOHTypa
neyatHol miatel. Co3ganue
JOTIOJTHUTEIBHOTO CJIOS TS
MIPOCTAaHOBKU  Pa3MEpOB.
VYnakoBka ~ cxXeMbl ~ Ha
NneyaTHyw Iiary. PydHoe
pa3MelieHe KOMIIOHEHTOB
Ha miate. 3aJlaHue MPaBUII
MIPOCKTUPOBAHUS u
OTpaHUYCHUH. Pyunas
TPacCCUPOBKA COEAUHEHUM.
ITogcucrema




MPOCKTUPOBAHUS TIEYATHBIX
maT Specctra.
BsaumoneiictBue 8
nojp3oBarenbckorn  CAIIP
PCAD c CHCTEMOM
Specctra. WuTtepoeiic
TpaccupoBmuka. Komanapl
YIIPaBJIEHUS CUCTEMOM
Specctra. Koman el
pa3MeIleHns KOMIIOHEHTOB
Ha Te4aTHOM rIaTe.
NHTtepakTuBHOE
peaaKTUpOBaHUE u
TPacCUpOBKa.
ABTOTpacCUpOBKa.
BzaumogeiicTBHe CHCTEMBI
Specctra c
noJyib3oBarenbckorn  CAIIP
PCAD.

Pa3pabotka THUTIOBOTO 8,1
KOMIIOHEHTHOTO ~ MOZYJISI.
Co3manue KOMIIOHCHTA.
Pazpabotka mocamgouHOrO
mecra. ViMeHa mocagoyHbIX
MeCT. 3amuch CHMBOJIA.
VYnakoBka BBIBOJIOB.
JlononmauTensHas
TEKCTOBAs uH(popmManus
(Atpubytsr).  Paszpabotka
CHMBOJIBHOTO 0003HAYEeHUS

SJI€MEHTA. YcraHoBka
COOTBETCTBUS MEXTY
MMOCaJOYHLIM MECTOM H
rpaduyecKkum
obo3nauennem. Co3manue
9JIEMEHTOB c
Pa3HOPOIHBIMU
JIOTHYECKAMH YaCTSIMH.
Cucrema re4yaT 51
MMOJArOTOBKA 3aJaHus Ha
eyaTh.

Tembl 1abopaTOpHBIX padoT

1. 3nakomcTBO ¢ cucremoit npoektupoBanusi PCAD. M3yuenne koman 1 paboThl C CUCTEMOM

2. Co3ziaHue CXeMbI AJIEKTPUUECKON MPUHIMINAIBHOM C NCIIOJIB30BAHUEM PEJAKTOPA CXEM
Shematic.

3. 3HakoMcTBO ¢ pegakropom nedatHbix wiat PCB Co3nanue nedyatHol miaThl. (Co3qaHue
koHTypa I1I1, mepexon ot cxems I1I1 k 06pazy I1I1).

4. U3yuenue noacucreMsl npoekrupoBanus I1I1 Specctra. MI3yueHne oCHOBHBIX KOMaHA U
npaBui paboTel ¢ mporpamMmoi. (Tpancisnust [1I1 u3 penakropa PCB B Specctra, nHTepakTHBHAS
tpaccupoBka [1I1, Tpauncnsmus 111 u3 Specctra B pegakrop PCB PCAD).

5.3nakoMcTBO ¢ pemaktopom Library Executiv m BXOASIIMX B €ro COCTaB yTHIIWT.
OcHOBHBIE KOMaH/Ibl, CTPYKTYpa pelakTopa U CTPYKTypa OMOIMOTeuHBIX dneMeHToB. Co3nanue



OMOMMOTEYHOr0 »JIeMEHTa (CO3JaHHME YCIOBHOTO TIpaduueckoro 0o0O03HAYEHHUS MJII CXEMBI
AJICKTPUUYCCKON MPUHITUITHAIBHOM, pa3paboTKa MmocajouHoro Mecra s oopasa I1I1 aByx TUIIOB:
SMD u Through-Hole).

6. IloaroroBka 3amanuii u cucrema nedatu PCAD. BpiBog Ha mnedarb HPOEKTHOM
JIOKYMEHTAIUU.

7.3HaKOMCTBO C YTWJIMTaMU [JIsi TNOAroToBku, cozganHod IIII k mnpousBoACTBY.
Hzrorosnenne 1111. MonTax I1II.

MeToauuecKkue PEeKOMEHIAINHA NJHA CTYACHTOB K J'IaﬁOpaToprIM 3aHATHUAM

1. Vcarsiii [1.}O. Onucanne HHTETPUPOBAHHON OTIIAJIOYHON CPEIbl 1JIsI MUKPOKOHTpOJIEpa
ADuCB812. Meroanueckas pazpabotka. - Maruurtoropck, 2005. — 32 c.

2. VYecarsriii [I.}O CrpaBoyHUK 110 cucTeMe KOMaH]I MUKPOKOHTPOJUIEpOoB ctanaapra Intel
MCS-51. - MarnuToropck, 2010.

KypcoBas padora

Llenbto Kypcosoii pabomul SBISETCS 3aKpeIUIeHUE 3HaHUN U YMEHHMH MOJY4YEHHBIX B XOJ€
BBIIIOJIHEHMS TUIIOBOM 3aJa4M NMPOEKTUPOBaHUs U KOHCTpyupoBanus 111, a Takke nmpumenenune
HaBBIKOB TOJIYYEHHBIX B XOje OOyueHHs MpOo(ecCHOHAIBHON AeATeNbHOCTH. JleMOHCcTpauus
BO3MOXXHOCTH BECTH CaMOCTOSATENBHYIO POEKTHO-KOHCTPYKTOPCKYIO NIEATEIBHOCTh B 00JIACTH
IPOEKTHUPOBAHUS M KOHCTPYUPOBAHMS JIEKTPOHHBIX YCTpoHCTB. [laHHas KypcoBas paboTa, Kak
IMpaBUJIIO, SABJIACTCA HEOThEMJIIEMOM JaCThIO AUTIIIOMHOI'O ITPOCKTAa UJIN ﬂHHJ’IOMHOﬁ pa6OTI)I.

MeToauuyecKkue PEKOMEHIAIUHA NAJSA CTYACHTOB K BBIIIOJTHCHHUIO KprOBOﬁ paﬁoTLI:

TeMbl KypcoBBIX PadoOT:

1.  Pa3paboTaTh 3IEKTPOHHOE YCTPONCTBO /sl OIU(POBKHU aHATOTOBOT'O CUTHAJIA B 3a/IaHHOM
M0JI0CE YacTOT ¢ 3a7aHHoi morpemHocTeio. Ha Bxone ALIII ycranaBnuBaercs ¢unbtp. s
MUTaHUS HEOOXOTUMBI BHEIIHWE JIBYXKAaHAJIBHBIC HWCTOYHUKU HAINPSHKCHHS. Y CTPOWCTBO
JIOJKHO OBITH BBIMIOJIHEHO KaK JIBYCTOPOHHS TIeUaTHas Tuiata ¢ 3JeMeHTHOH 0a3oi SMD.

2.  Pa3paboraTh HMITYJIbCHOE YCTPOMCTBA IEKTPONUTAHMS C 3aJaHHBIMU ITapameTpamu. [Ipu
pa3paboTKe YIYUTHIBAIOTCS OCOOSHHOCTH KOHCTPYHPOBAHUS MPeoOpa3oBaTeIbHBIX YCTPOUCTB.
3. Pa3paborarh HMCTOYHHK DIEKTPONUTAHUS C HU(PPOBBIM YIpaBIEHHUEM. Y CTPOMCTBO
JOJI’KHO OBITH BBHIMIOJIHEHO KaK JBYCTOPOHHS MedaTHas Tuiata ¢ dJeMeHTHO# 6a3oii SMD.

4.  Pa3zpaborarh (QyHKIIMOHAIBHBIN TeHEepaTop. Y CTPOUCTBO JOKHO OBITh BHIMIOJHEHO Kak
JIByCTOPOHHS TIeyaTHas IuiaTa 4 Kjiacca TOUHOCTH € 3JIeMeHTHOM 6a30ii SMD.

5. Heobxomgumo  0ohopMHUTH  TEXHHUYECKOE  3aJaHHE,  CXEMYy  DJICKTPUYECKYIO
MPUHIMITHATBHYI0, YePTEKH MMEYATHON TUIATHI U COOPOYHBINA YEPTEXK.



7. OIIeHO‘lHLIe cpeacrea AJisd MpoOBEACHUSA HpOMe)KyTO‘lHOﬁ aTrrecranum:

[Tpunoxenue 2

[TpomexyTouHas aTTecTalusl HMEET IEIbI0 ONPEICITUTh CTEIICHb JOCTHKCHHS 3aIUTAaHUPOBAHHBIX PE3YJIBTATOB O0YUEHHUS 110 TUCIIMILIHHE
(MOJyJ1r0) 32 OTpEIeIICHHBIH Mepro] 00y4eHHUs (CEMECTP) U MOKET POBOAUTHCS B (POPME 3aUeTa, 3a4eTa C OLICHKOU, SK3aMEHa, 3alUThI KypCOBOTO

npoekTa (paboThl).

JlaHHBII pa3gen COCTOUT UX JBYX IYHKTOB:
a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPEICTBA AJIs TPOBEICHUS IPOMEXKYTOUYHON aTTECTALIUU.
6) Ilopsimok mpoBeieHNs MPOMEKYTOYHOM aTTeCTAlUM, TOKA3aTEIM U KPUTEPUHU OIICHUBAHUS.

Ko xommereHninmn

Nupukatop JOCTHKEHUS KOMITETEHIIUN

OneHouHbIE CpEICTBA

OIIK-9: cnoco0HOCTHIO HCMOIb30BATh HABBIKH PA0OTHI ¢ KOMIILIOTEPOM, BJIadeTh MeTOAaMHu HHPOPMAIMOHHBIX TEXHOJIOTHA, COOJIIOIATH
OCHOBHBbIE TpeOoBaHUsi HHGOPMAIIMOHHON 0€30MACHOCTH

T1K-1.1:

Pa3pabaTbiBaeT 3CKU3HBIN MPOEKT, BKIIOYAIOIINN: BEIOOP

CTPYKTYPHOM CXEMBI AJIEKTPOHHOT'O YCTPOMCTBA NN CUCTEMBI
IyTEM COIOCTABJICHUS PA3JIMYHBIX BAPHAHTOB U UX OLEHKU C
TOYKH 3PEHUS TEXHUYECKUX U IKOHOMHYECKUX TPEOOBaHUM;

pacCUYUTBIBACT BCC HCO6XO,Z[I/IMLIC IIOKa3aTcjin CTPYKTypHOﬁ

CXCMbI DJICKTPOHHOTI'O YCTpOﬁCTBa UK CUCTEMBI, B TOM YHUCJIC

IIOKa3aTcjii KadyeCTBa, BLI6I/IpaCT 1 00OCHOBBIBAET CXEMBI
BCIIOMOTI'aTCIBbHBIX YCTpOﬁCTB

Bonpocwt ons noocomosxu k 3auemy:

1.IlocTanoBka 3ala4 3aJjau NPOCKTHPOBAHUSA YCTpOﬁCTB
MHKPO3JICKTPOHUKH.

2.OCHOBHBIE  JTallbl

MHKPO3JICKTPOHUKH.

MMPOCKTUPOBAHUA YCTpOﬁCTB

3. HMHpopMauuOHHBIH U D3HEPreTMYECKUl MOTOKM B
CUCTEME.

4. Vatepdeiickl U ypOBHHM HMHTETPALUA KOMIIOHEHTOB
YCTPOMCTB MUKPODJIEKTPOHUKH.
5.CUCTEMHBII TNOAXOA W KPUTEPUU KadecTBa IIpH

MMPOCKTUPOBAHNN yCTpOﬁCTB MHKPOI3JICKTPOHUKH.




Ko xommerenninn

Nupukatop JOCTHKEHUS KOMITETEHIIUU

OneHouHbIE CpEICTBA

7.CUCTEMHBIH  MOJAXOA M  METOJ  MapajlIeIbHOIO

IIPOEKTUPOBAHMUSI.

6.cxomHple MaHHBIE W QITOPUTM IPOEKTHPOBAHMSL.
DTansl MPOEKTUPOBAHUS YCTPONUCTB MUKPOAIIEKTPOHHUKH.

9. ConepkaHue TEXHUUYECKOTO 3a/IaHHsl, TEXHUYECKOTO U
pabouero MIPOCKTOB. Anroput™m CHCTEMHOTO
MIPOCKTUPOBAHUS.

10. Kunematvueckue M JAUHAMHYECKUE 3aJlauyd IpU
MIPOCKTUPOBAHUHU YCTPOMCTB MUKPOIICKTPOHUKH.

11. Ilpsamast u oOpatHast 3a1a4u O MOJOKEHUH TOUYEK U
3BEHBEB MEXaHHU3Ma CHCTEMBbl. BEKTOpPHO - MaTpUUHBIE

MCTOJBI pCHICHUSA 3a/1a4.

12.3agaun ycTpoCTB MUKPORJIEKTPOHUKH U METOJIbI UX
pereHws.

T1K-1.2:

[Tpon3BOIUT TEXHUKO-I3KOHOMHUYECKOE 00OCHOBAaHUE
IPUHSTOTO PELIEHUS C pacueTaMu ce0eCTOUMOCTH
YCTPOMCTBA U CTOMMOCTH €r0 IKCIITyaTallii; CPABHUBAET C
AQHAJIOTaMHU 10 TEXHUKO-DKOHOMHUYECKUM XapaKTEPUCTHKAM

Kypcogas pabota, 3amura 1a00paTtopHbIX padoT

Tembl 1a60opaTopHBIX padoT

1. 3nakomcTBO ¢ cucremoit mpoektupoBanusi PCAD.
N3yuenune komaH]1 pabOThI C CUCTEMOM

2. Co3nanne CXEMBI AIIEKTPUYECKOMN
NPUHLMIIAAIBHOW C MCIIOJIB30BAaHUEM PENAKTOPa CXEM
Shematic.

3. 3HaKOMCTBO € peJakTopoM rneuaTHsix miaatr PCB
Cozpanne nedatHoi IuiaTel. (co3ganue koHTypa IIII,
nepexon ot cxemsl I11I1 x o6pazy I1I1).




Ko xommerenninn

Nupukatop JOCTHKEHUS KOMITETEHIIUU

OneHouHbIE CpEICTBA

4. W3zyuenue noxacucremsl npoextupoBanus [II1
Specctra. MI3y4ueHre 0CHOBHBIX KOMaH]I M TIPABWJI pabOThI
¢ nporpammoit. (tpancisauus II1 u3 pegakropa PCB B
Specctra, untepaktuBHasa Tpaccupoka 111, Tpaucisius
[IT u3 Specctra B pegakrop PCB PCAD).

5.3nakoMcTBO ¢ pemaktopoM Library Executiv u
BXOJSIIMX B €ro coctaB yTwinuT. OCHOBHBIE KOMaH/IbI,
CTPYKTypa pemakTopa M CTPYKTypa OHOIMOTEYHBIX
snementoB. Co3manue  OMOJMOTEYHOrO  DJIEMEHTa
(cozmanue yCiIOBHOrO rpaduyeckoro 0OO3HAYECHHUS IS
CXEMBI JJIEKTPUYECKON TNPUHIMITHAIBHONW, pa3paboTKa
nocagouHoro Mecta A oopasa I1I1 gyx tunos: SMD u
Through-Hole).

6. ITonroroBka 3amanuii U cuctema meyatu PCAD.
BriBo Ha mevaTh MPOEKTHOM TOKYMEHTAIIUH.

7.3HaKOMCTBO C YTUIUTAMU TSt
HOJTOTOBKHU.CO3TaHHOU III1 K MPOU3BOJICTBY.
Hzrorosnenue 1111. MonTax I1I1
Buvinonnenue kypcosoii pabomeoi.

Temvl kypcosvix pabom:
6. Pa3paboraTe  2J€KTPOHHOE  YCTPOMCTBO  JJIf

OLIM(POBKHU aHAJIOrOBOIO CUTHAJA B 3aJaHHOW MOJIOCE
4acToT ¢ 3aaaHHOM mnorpemHocThio. Ha Bxome AL
ycTaHaBnuBaeTrcs GuabTp. [ nmutaHusS HEOOXOIUMBI
BHEIIHUE JBYXKaHaJbHblE MCTOYHUKH HAMNPSKECHUS.
YcTpoiicTBO  JOMKHO ~ OBITHh  BBIMIONIHEHO  Kak
JIBYCTOPOHHSI TIeUaTHas IUlaTa C DJIeMEHTHOW 0a3oit
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SMD.

7. Pa3paborats HMITYJIbCHOE YCTpOMCTBA
NIEKTPONUTAHUSA C 3aJaHHbIMM mnapameTrpamu. I[lpu
pa3zpaboTke YYUTHIBAOTCS 0COOEHHOCTH
KOHCTPYUPOBAHHS MTPE0OPa30BATENBHBIX YCTPOUCTB.

8.  Pa3paborarh HMCTOYHHMK  DJIEKTPONUTAHUS C
U(POBBIM yIpPaBICHUEM. YCTPONUCTBO JIOJDKHO OBIThH
BBIMIOJTHEHO KakK JBYCTOPOHHSI TledaTHas IUiata cC
areMeHTHOM 6a3zoit SMD.

9. Pa3paborate  (QyHKIMOHAJIBHBI  TeHepaTop.
YCTpOHCTBO ~ JOMMKHO ~ OBITH  BBIIIOJIHEHO  Kak
JIBYCTOpPOHHSI TledaTHas Iuiata 4 Kjacca TOYHOCTU C
areMeHTHOM 6azoit SMD.

10. HeoOxomnmo ohOpMUTH TEXHHUYECKOE 3aaHue,
CXEMY DJJIEKTPUUYECKYI0 MPUHIUIHAIBHYIO, YEPTEXKH
MI€YaTHOM MJIaThl U COOPOYHBIN YEPTEK.

Kpurepun onieHk# (BBIOIHEHUS KypCOBOil paboThI):

— Ha OHCHKY «OTJIUYIHO» — 06yanOIHHﬁCH IMOKa3bIBA€T BHICOKUM YPOBCHB C(pOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, T.C. CTYACHT JOJIKCH IOKa3aTb
BBICOKHIM YPOBCHb 3HAaHUM HE TOJILKO Ha YPOBHEC BOCIIPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaLII/II/I, HO U MHTCIUICKTYAJIbHBIC HABBIKHW PCHICHUA 3a1a4,

HaXOXJACHUA YHUKAJIbHBIX OTBETOB K HpO6HCMaM, OLCHKU U BBIHCCCHUS KPUTUUCCKUX Cy)KI[CHHfI;




— Ha OLEHKY «XOpOLIO» — OOyUalOMIMICs MOKa3bIBaET CPEAHUN YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLUH, T.€. CTYAEHT JOJDKEH IOKa3aTh
3HAaHUS HE TOJIbKO HAa YPOBHE BOCHPOM3BEACHUS M OOBSICHEHUS HMH(OpMAIMM, HO M WHTEJJIEKTyaJlbHbIE HABBIKM pEIICHUS MpoOiieM M 3ajaad,
HAXOXKJICHHUS YHUKAJIBHBIX OTBETOB K Ipo0iieMam;

— Ha OLEHKY «YyJAOBJIETBOPUTEBHO» — OOYUYaIOMIMICS MOKa3bIBaeT MOPOTOBBIA YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYIEHT
JIOJDKEH MO0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHS U O0BSICHEHUSI HH(OPMAITUH, HHTEIUIEKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4;

— Ha OLICHKY «HEYAOBJECTBOPUTEJIBHO0» — PC3YyJIbTAT 06YLIGHI/I$I HC NOCTUTHYT, CTYACHT HC MOXKCT IIOKa3aTh 3HAHUA Ha YPOBHC BOCIIPOMU3BCACHUA
A 00BACHEHUS I/IH(i)OpMaIII/II/I, HC MOJKCT MMOKAa3aTh MHTCJJICKTYAJIbHBIC HABBIKKW PCIICHUWA ITPOCTHIX 3a/1a4.

IMoka3aTeu U KPpUTEPUH OLEHUBAHHUS 3a4eTa:

— «324TeH0» — 00YJAIOUIUICS IEMOHCTPUPYET BBICOKHI yPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U ITy00KOe
3HaHWE Y4eOHOTro MaTepHuaia, CBOOOJIHO BBIIOJHSACT MPAKTHUECKUE 3aJaHUS, CBOOOJHO ONMEPHUPYET 3HAHHMSIMH, YMEHUSIMH, IPUMEHSIET X B CUTYaIHIX
MOBBIIICHHON CIIOXHOCTH.

— «He 3a4TeH0» — 00YJarOIIUIiCs IEeMOHCTPUpYeT 3HaHus He Oosee 20% TeopeTHIecKoro MaTepuaa, J0MyCKaeT CyIEeCTBEHHbBIE OITMOKH, HE MOYKET
MI0Ka3aTh MHTEJUICKTYaJIbHBIC HABBIKU PEIICHHUS IPOCTHIX 3a71a4.

[Tpunoxxenne 3
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