MHWUHHUCTEPCTBO HAYKM 1 BBICHIET'O OBPA30OBAHUS
POCCHUUCKOH ®EIEPALIMUA

DenepanbHOe rocyIapeTBEHHOE GI0/KeTHOE 0Gpa3zoBaTEIbHOE YUpexJeHHEe
BBICIIEro 06pa3oBaHmus
«MarHuTOropCKUi rocy1apCTBEHHbIH TeXHUYEeCKHI yausepcutet um. .. Hocosa»

VYTBEPXJIAIO
Jlupextop UDHAC
C.U. JlyxpsHOB

26.02.2020 r.

PABOYAS ITIPOI'PAMMA JUCLHUILIMHBI (MOIYJIS)
CAITP YCTPOHCTB ITPOMBIILIJIEHHOH Y/IEKTPOHHUKH

Hanpasnenue noarotToBky (cenuatsHOCTE)
11.03.04 DrniekTpoHHMKA H HAHOIJIEKTPOHHKA

Hanpasnenrocts (mpoduiis/crienuanisanys) nporpaMme!
IIporpaMmMupoBaHHe H 3JIEKTPOHHUKA HH(OPMAIHOHHBIX CHCTEM

YpoBeHs BhICIIEro 06pasoBaHus - GakanaBpuar

Dopma o6yueHust
OYHast

Hucratyt/ gakymsrer  MIHCTATYT SHEPreTHKH M aBTOMATH3HPOBAHHBIX CHCTEM

Kadenpa ONEeKTPOHHUKH H MHUKPOIJIEKTPOHHKH
Kype B
Cemectp 7/

MaruuToropck

2020 rox



PaGouas mporpamma coctasiena Ha ocHose ®I'OC BO no HanpasieHHIO MOArOTOBKH
11.03.04 DreKTpoHHKA W HAHOYIEKTPOHHKA (YPOBEHB Gakanaspuara) (npuka3 MuHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

PaGouasi mporpaMMa pacCMOTpeHa H 0/100peHa Ha 3ace/laHHH Kadenpsl DNEKTPOHUKH H
MHKPO3JIEKTPOHHKH

13.02.2020 r. mporoxoin Ne 6 Q

3as. kadenpoi y C.J. JIykpsHOB
Pa6ouas nporpamMma 006peHa MeToTHIeCKOH KOMHCCHEH N2uAC
26.02.2020 r. mpotoxosa Ne 5 g

Ipencenarens C.U. JlykpsiHOB
Pa6ouyas mporpamMma cocTaBlIeHa: *.
noneHT Kadeapsr DuMO, KaH[I. TEXH. HayK Ll 4= \_ H.B. I1IBur4eHKo
Penensenr:

mapextop CL{ 000 "TEXHOAIT MiHXHHMPHHT", KAHA. TEXH. W
ST E.C. Cycnuups



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
CAIIP, B popMupoBaHrUM HABBIKOB aHAJIM3a U CUHTE3a YCTPOICTB MPOMIIIEKTPOHUKH Ha OCHOBE
MOJICTTMPOBAHUSL TIPOIIECCOB CBS3aHHBIX C CO3JaHUEM COBPEMCHHBIX II€YATHBIX IUIAT C
ucnons3zoBanueM [1K. B

Koneunas 1ienp 00yueHust — cBOOOJHOE BiaieHUE KOMILIEKCOM MPOIPaMMHBIX CPE/ICTB,
IIPEAHA3HAYEHHBIX Ul NIPOCKTUPOBAHUS M CO3JAHUS IPOCKTUPYEMBIX MHUKPOIPOLIECCOPHBIX
CUCTEM.

YKa3zaHHas LeNb JOCTUracTCs 3a CUeT O3HAKOMIIEHHMS CTYIEHTOB C pPa3iIUYHBIMU
IPOTPaMMHBIMU CPEJCTBAMU MOJICIMPOBAHUS PAaOOThl MPOEKTUPYEMOM MeYaTHOM miiaThl s
MHUKpPOIIPOLIECCOPHON CHCTEMbl M TOAKPEIUIAETCS BBINOJIHEHUEM JabOpaTOpHbIX paboT U
KyPCOBOTO IIPOEKTA.

2 MecTO TUCHUILTUHBI (MOYJIs1) B CTPYKTYpe 00pa30oBaTe/ibHOI NPOrpaMMbl

Hucuumuinaa CAIIP ycTpoiicTB IPOMBINUIEHHON 3J€KTPOHUKH BXOAUT B 4aCTh y4E€OHOTO
wiaHa (QopMHpYeEMYI0 YYacTHHKaMH OOpa30BaTelIbHBIX OTHOIIEHHWH 00pa3oBaTENIbHOMN
IIPOrPaMMBI.

JUia  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOJMMBbI  3HaHMA  (YMEHHUS, BIAJCHHS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUTUH/ IPAKTUK:

Muxkponpoieccopbl

[TporpamMupoBaHue U JIEKTPOHUKA HH(POPMALIMOHHBIX CUCTEM

MainHHbIE SI3bIKH

Nupopmarrka u nHHopMaloOHHbIE TEXHOJIOTUI

HauepraTenbHas reoMeTpus U KOMIbIOTEpHast Tpaduka

JluckpeTrHas MmaTeMaTHKa

3HaHus (YMEHHMs, BJaJIeHHs ), NOJy4YEeHHbIE IPU U3YUYEHUH JAHHON AUCLUIUIUHBI OyayT
HEOOXOAUMBI JUISl U3yUSHUS UCIUIUTUH/TIPAKTHK:

BrinonHenue u 3amura BoITYCKHON KBaTU(UKAMOHHON paboThI

IToaroroBka Kk cade u cjadya rocyapCTBEHHOTO SK3aMEeHa

IIporpaMMupoBaHHbIE TEXHUUECKHUE CPEACTBA

[IpoekTHas AeSATETbHOCTD

IIpon3BocTBEHHAs — IPEIIUIUIOMHAs [TPaKTUKA



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 10 TEXHUKO-9KOHOMHUYECKUM XapaKTEePUCTUKAM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM
qyuce:
— KOHTaKTHas paboTa — 79 akaJ. 4acos:
— ayauTOpHas — 76 akaj. 4acos;
— BHEAyJUTOpPHAs — 3 aKaJI. 4acoB
— caMOCTOsITeNIbHAs paboTa — 29 akaj. 4acoB;

®dopma aTTecTaluu - KypcoBas paboTa, 3a4eT

AynutopHast ) =
o | xonraxTHAs pabora E 3 ®dopma TeKyIero
=
= B aKaJl. 4acax (5 Bung KOHTPOJIS
Paznien/ Tema 3 (B akan. uacax) £ B . P Kon
S 8 ©fcamocrosTensHOM | ycneBaeMocTU U
JUCIUIUIUHEBI 5 [ ., | KomMneTeHu
@) o & paboTHI MIPOMEKYTOYHOM
na6. | mpakr. [ €8
Jlek. ’ 15 s aTTecTaluu
3aH. 3aH. |Q &
1. 1. CAIIP YCTPOUCTB
MPOMBIIITIEHHOH 3JIEKTPOHUKH




11 Bsenenue B
JUCLUIUINHY. OcHOBHEBIE
pasnenbl u
TEOPETHYECKUETIONI0KEHIUS
W3y4CHHbIC B JIPYTHX
JUCHUIUINHAX IS 00ydeHuUs
TUCITUTLTNHE «CAITP
YCTpOMCTB
MPOMAIIEKTPOHHUKIY.
CrocoObl  IPOEKTUPOBAHUS
COBPEMEHHBIX YCTpPOMCTB
MPOMAJICKTPOHHUKH. Y POBHH

aBTOMAaTU3UPOBAHHOTO
MIPOEKTHPOBAHMS.
Knaccudpukanus CAIIP.
00630 MPOTPaMMHBIX
p porp Brimonuenue u
MIPOYKTOB 3JIEKTPOHHBIX Uzyuenne u
3almra
CAIIP. IlpousBogurenu Hu MMOBTOPEHHE
1abopaToOPHBIX
MTOCTABIUKA CAIIP TEOPETUIECKOTO pabor
MeYaTHBIX Iiar. Mmarepuaia, :
. Ny P 1. 3HaKOMCTBO C I1K-1.1,
Poccwuiickuit perHOK CAIIP 6/11 TIOATOTOBKA U N
CUCTEMOH IK-1.2
MEYaTHBIX IUIAT. odopmiieHue
MIPOEKTHPOBAHHUS
ITaker IIPOTPaMMHOTO Ta00paTOPHBIX PCAD. MsvicHue
obecnieuenuss CAIIP PCAD. pabort, moAroToBKa e
, KOMaH/] paboTEHI C
Co3manme  mabmoHa st KypCOBOii pabOTHI. o
cucTeMoin
PHCOBaHUS  DIICKTPUYECKUX
cxem. [Ipynma  xomaHn
CO3JIaHHs CXEMBI
SIEKTPUIECKON
npuHIMnuansHou. Ilpumepst
pHUCOBaHHUSA CXEM.
I'paduueckoe
pelaKkTHpOBaHUE CXEM.
ITo3unmonnsie
0003Ha4YeHNs,, HOMHUHAJIBI U
THIIBIL. Ilepenymeparus
MO3ULMOHHBIX 0003HAYCHUIA.
JlononHUTEeNbHBIE  TEKCTHI.
BcnomorarenbHble KOMaHIbI
UCTIOJIb3YEMBbIE pu
PHCOBaHHMHU CXEM.
Brinonnenne
1.2 OOmwme mMONOXKEHHUS KVPCOBOI PAGOTEL
(TOCT 2.001, TOCT 2.004, Nzyuenue u }gbIHOHHEHI/IC " ’
TOCT 2.051) O0ume MOBTOPEHHE
odopmiieHue
npaBuiia BBINOJIHEHUS TEOPETUYECKOTO A6OPATODHEIX
yeprexeir. (FOCT 2.301, Mmarepuaia, pa6o$ MK-1.1
T'OCT 2.302, TOCT 2.303) 6 MOATOTOBKA U P o
2. Co3yianue CXeMbl MK-1.2
TIpaBuia BBHIMOJIHEHHS CXEM. odopmiieHue EKTOHUCCKOG
(T'OCT 2.708, TOCT 2.752, 1a60paToOpHBIX —— HII:')[HaHLHOﬁ c
TOCT 2.759, TOCT 2.761, pabor, noarotoska| Pt
UCIIOJIb30BAHNUEM

I'OCT 2.708, I'OCT 2.764,
T'OCT 2.765, TOCT 2.7).

KypcoBOii pabOTHI.

pe€aaKTopa CXem
Shematic.




1.3 TexHOJOrus IEYaTHBIX

mIar. OmgHOCTOpOHHME
IJIaThL JIByXcTOpOHHHE
IJIATHI. MHorocioiinbie

mwiatel. TOYHOCTB ITeYaTHBIX
mnat. Pa3Mepsl medaTHBIX
mwiar. TonmuHa meYaTHBIX
mnat. OTBepcTHs MEeYaTHBIX
IUIaT. ITapameTpsl
IPOBOAHUKOB H  3a30pOB.

Brimonaenne
KypCOBO#i pabOTBHI.

KonrakrHble TUTOIA/IKH Brinonuenue u
OTBEpPCTHH. [Inockue Wzyuenne u odopmiteHue
KOHTaKTHbIE TUTOINAAKH. MTOBTOPEHHE 71a00paToOpHBIX
OKpaHHbIE CIIOH. TEOPETHIECKOTO pabot
lajpBaHNMYECKHUE TOKPBITHSL. MaTepuana, 3. 3HaKOoMCTBO C MK-1.1
3amuTHBIE TTOKPBITHSL. 6/21 TOATOTOBKA U peaaKTopoM K 1' 2‘
MapxkupoBka. ¥YcraHoBka odopmnenue NEYaTHBIX TIAT '
3JIEMEHTOB. YcranoBka 1abopaToOPHBIX PCB Co3znanue
3JIEMEHTOB  C  OCEBBIMHU paboT, HOArOTOBKA| IHE4YaTHOI! IUIATHIL.
BEIBOJIaMH. VYcranoBka KypcoBoii pa0oThL. | (co3aanue KOHTYpa
3JIEMEHTOB CO UITHIPEBBIMU II1, nepexox ot
BBIBOJIaMH. VYcraHoBka cxemsl IIT k
MHKPOCXEM. Panuaropsl o6pa3zy IIII).
OXJTKICHHSI.
IloBepXHOCTHBIII ~ MOHTaX.
MonTaxk  MHEKpocxeM  Ha
HOBEPXHOCTb.  JUCKpeTHbIE
yumn-oneMeHTsl.  [laspHas
Macka. [Ipuxeiika
a5eMeHTOB.  [lepcriekTuBbI
napaMeTpoOB TEYaTHBIX ILIAT.
14 [IpeoGpazoBanue
N Beimonnenne
(haiiIoB M co3maHMe CIUCKa .
. KypcOBOil pabOTHI.
coequnenuit. Ilepexox ot
o Brimonnenue u
CXEMBI NEKTPHYECKON
. odopmiieHue
MPUHIMITHAIEHOH K 00pasy
N 71a00paTOPHBIX
MeYaTHOH IUIaTHL.
. pabot
I'paduueckuit penakTop
4. Vzyuyenwne
MeYaTHBIX wiaT PCB.
. Uzyuenne u MIOJICUCTEMBI
Hacrpoiika xondwurypamuu.
MOBTOPEHUE MIPOEKTHPOBAHHUSI
Crnou PCB-npoekra.
TEOPETUUECKOTO TIIT Specctra.
Co3nanue KOHTYpa
N MaTepuarna, Nzyuenue
neyaTHoil 1atel. Co3gaHue IIK-1.1,
6/21 MOJITOTOBKA U | OCHOBHBIX KOMaH/]1
JIOTIOJTHUTEJIBHOTO CJIOSL JUIs MK-1.2
odopmnenue | u npaBui paboTHI ¢
MIPOCTaHOBKH pa3MepoB. .
1a60paToOpHBIX MIPOrpaMMO.
YnakoBka CXEMBI Ha

neyaTHyro Iuiaty. PyuHoe
pa3MelieHne KOMIIOHEHTOB
Ha Iuiate. 3ajaHue NpaBHIl
MPOEKTHPOBAHUS u
OrpaHUYEHUH. Pyunas
TpaccCHUpOBKa  COEIMHEHHH.
Iloncucrema

MPOEKTUPOBAHMS 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 BzanmopeiicTBue BXOHZMHX 5 ero
noas3oBarenbekoir  CAITP COCTAB VIVUINT
PCAD c cucremoit Specctra. T )
= OCHOBHEIE
Wutepdeiic TpaccHpoBIIUKA.
Wzyuenne u KOMaH/IbI,
Komanzp! yIIpaBIICHUS ORTODEHHE c vpa
CUCTEMOM Specctra. p TPYKTYP
TEOPETUYECKOTO penakropa u
Komanzp! pa3MerieHus MaTeDaa . Tvoa
KOMIIOHEHTOB HAa II€YaTHOU P i TPYKTYP I1K-1.1,
6 6/11 4 MOJATOTOBKA K OHOJIMOTEYHBIX
miare. NurepakTuBHOE IK-1.2
odopmiieHue 3JICMEHTOB.
peIaKTHPOBAHUE i
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 PazpaboTka THIIOBOTO
Brimonaenne
KOMITOHEHTHOTO MOTYJISL. N
KypcoBOil pabOTHI.
Co3ganne KOMIIOHEHTA.
Bremonaenne n
PaspaboTrka  mocago4HOTO
odopmiieHue
MecTa. MMeHa MocaIoyHbIX
71a00paTOPHBIX
MeCT. 3ammch  CHMBOJIA.
Nzyuenne u pabot
‘VnakoBka BBIBO/IOB.
MOBTOPEHHE 6. ITonroroska
JlomonHuTENbHAS TEKCTOBAs o
TEOPETUYECKOTO | 3aaHuil U cHCcTEMa
unpopmarysa  (ATpUOYTHI).
MaTepuaia, nevatu PCAD.
Pazpaborka  cuMBOIBHOTO I1K-1.1,
8 8/8U 5 MOATOTOBKA U BeiBoj Ha meyars
0003HaUYEHHS DJIEMEHTA. N I1K-1.2
odopmiieHue MPOCKTHOM
VcranoBka COOTBETCTBHS
71a60paToOPHBIX JIOKYMCHTAIHH.
MC)K}Iy II0CaI0YHBIM MECTOM
pabot, moarotoBka| 7.3HAKOMCTBO C
" rpaduueckum o
KypCOBO# paOOThI. | yTHIMTAMH IS
obo3nauennem.  Coszmanue
MOJATOTOBKH
3JIEMEHTOB C Pa3HOPOHBIMH M
cosganno# IIT x
JIOTUYCCKUMHU YaCTSIMU.
MPOM3BO/ICTBY.
Cucrema reyaTu 31
MNOATOTOBKA  3aJaHMsl  Ha Hsrorosnenme ITIT.
MounTtax I1IT.
I1e4aThb.
Hroro no pazneny 38 |38/14U 29
Hroro 3a cemectp 38 |38/141 29 3a4€T,Kp
KypcoBas padoTa
Hroro no nuciuminHe 38 |38/141 29 yp p ’

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jdns  peanuzalMM  NPEeIyCMOTPEHHBIX BHMJOB y4eOHOH pa®OThl B KayecTBe
o0pa3oBaTeNbHbIX TEXHOJOrMM B  npenojaBaHuu  aucuuiuimHbl  «CAIIP  ycrpolicTB
IIPOMBIIIJICHHON 3JIEKTPOHUKM» UCIOJB3YIOTCS TPAJULMOHHAS U MOIYJbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTUH.

Js popMUpOBaHUS 3HAHUHM MO AUCLUUILUIMHE MPESYCMOTPEHbI: 0030pHBIE JIEKLIUU — JUIs

CUCTCMAaTU3allMi MW 3aKPCIIJICHUSA 3HAHHUI IO JUCIHUITIIINHE, I/IH(bOpMaL[I/IOHHBIe — O
O3HAaKOMIJICHH CO CTaHAapTaMHu H cnpaBquoﬁ HH(bOpMaHHCﬁ, JICKIMA BU3yalIM3alun — JJIA
HarjsiAHoro npceacTaBJICHUA croco6oB pemieHuAa 3aaaq, HpO6JI€MHaSI - JI4 pa3BUTHUA

MCCJIEI0BATEIbCKUX HABBIKOB M U3yUEHHUS CITIOCOOOB pEIICHUs 3a/1a4.

Jlisi OCBOEHHUS JUCHUIUIMHBI TPEIyCMOTPEHO 8 4. HMHTEPaKTUBHBIX 3aHATHH. Bce
MPAKTUYECKHE 3aHATHUS IO pa3lely MPOBOIATCS B WMHTEPAKTUBHOW (opMe U Mpedrnoararor
MyOIMYHBIC BBICTYIUICHHSI H 00CYXKJIeHUs, B paMkax MHTEPAKTUBHOTO OOYUCHHS MPUMEHSIOTCS
IT-MeTronbl  (MCTONB30BAaHHE  CETEBBIX  MYJIBTUMEAUUHBIX  Y4EOHHKOB  pa3pabOTUYHUKOB
MPOrPaMMHOTO  OOECIEYCHHUs, JJICKTPOHHBIX O00Opa30BATENBHBIX PECYpPCOB IO JTaHHOU
JMCIUIUIMHE; COBMECTHass paboTra B Maublx Tpynmax (2-3 cryaeHta) —MHIUBHIYaIbHOE
oOydeHwue.

6 YueOHO-MeTOIMYeCKOE 0OOecredeHue CaMOCTOSITeIbHO padoThl 00y4arouXcst
[IpencraBneno B npuioxxenuu 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeJeHUsI IPOMEKYTOYHOM aTTecTAluu
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecTeueHrue TUCIUIIUHBI (MOTYJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Cypuna, H. B. CAIIP texHonorn4yeckux mnporeccos : yaueoHoe nocooue / H. B. Cypuna.
— Mockaa : MI/ICI/IC 2016. — 104 c. — ISBN 978-5-87623-959-4. — TekcT : aneKTpoHHbIH //
Jlanp 3JIEKTPOHHO-OMOIHOTEeUHAs cucTema. — URL:
https://e. Ianbook com/reader/book/93607/#1  (mara oOpamenus: 19.10.2020). — Pexum
JOCTYIIA: IIsl aBTOPHU3. TIOJIb30BATEIICH.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Vcaras, T. B. I'papuka B aBTOMaTU3UPOBAHHBIX cUCTEMaX. YepTeKu IEKTPUUECKUX
cxeM : yuebHoe mocoodue / T. B. Ycaras, O. A. KouykoBa. - Maruutoropck : MI'TY, 2014. - 1
AJIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/11189
38/927.pdf&view=true — 3ari. ¢ 3xkpaHa.

2. KouykoBa, O. A. DIeKTpOTEXHUYECKHE YSPTESIKH M CXEMBI | yaeOHoe mocodue / O. A.
Kouykoga, T. B. Ycaras, JI. 0. Ycarsiii ; MI'TY. - Maraurtoropck : MI'TY, 2016. - 63 c. :
TaoJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2902.pdf&show=dcatalogues/1/1134
362/2902.pdf&view=true — 3ar:. ¢ skpaHa.
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https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134362/2902.pdf&view=true

B) MeToau4eckne yKazaHus:

1. IloxnmaeB 10. A. KomneroTrepnoe MOJIETTUPOBAHUE u co3JaHue
IIPOEKTHO-KOHCTPYKTOPCKOM ~ TOKyMEHTaluu B  MamimHocTpoeHun cpenctBamu  CAIIP.
WmxenepHas u koMmnbioTepHast rpaduka B Autodesk Inventor, AutoCAD [DneKTpoHHBI#H

pecypc]: yueonoe mocobue. U. 1/10. A. IToxkunaes, E. A. CBuctynosa, O. M. Bepewmeii; MI'TVY. -
Marnuro-ropck: MI'TY, 2016. - 1 snekrtpon. ont. guck (CD-ROM). - Pexum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130

327/2525.pdf&view=true . - 3ari. ¢ sKpaHa.

MeTO,I[I/ILIeCKI/IC YKa3aHHs TaKXKE IMPCACTABICHBI B IIPUIIOKCHHUHN 3.

r) [Iporpammuoe obecneuenue u UaTepHer-pecypcebi:

IIporpammHoe oGecnieueHue

Haumenosanue 110 No noroBsopa CpoK eiCTBUS JTUIEH3UU

MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (st J-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 Geccpouro
Professional
7Zip ¢BOOOTHO 0ecCcpoUHO
Altium Designer
Academic Edition K-113-11 ot 11.04.2011 OeccpouHo
Oracle Virtual Box cBobomHO OeccpodHo

pacupoctpansemoe 110
FlowVision K-93-09 ot 19.06.2009 0EeCCPOUHO
Autodesk Inventor
Professional 2020 yueOHast BepCHsI OeccpodHo
Product Design
Autodesk AutoCAD

yueOHas Bepcus 6eccpouHo
2020
Autodesk AutoCAD 6 6
Electrical 2020 yaeOHast BepCcust €CCPOYHO
Autodesk Revit 2020 |yucOHas Bepcus OeccpouHo
BA%KOH Komnac 3D 15 96117 o1 16.03.2017 GeccpoHO
FAR Manager CcBOOOIHO 6eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchIIKa

DOnekTpoHHas 0a3a MEepPUOIWYECKUX W3maHui East s .
View Information Services, OO0 «MIBUC» https://dlib.eastview.com/
HarmmonanpHast WHQOPMAIIMOHHO-aHATUTHYCCKAS
cucrema — Poccuiickuit  unmekc wayunoro|URL: https://elibrary.ru/project risc.asp
nutuposanus (PMHI)



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://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

URL.: https://scholar.google.ru/

Wndopmanmonnas cucrema - EauHoe okHO
J0CTyna K MH(GOPMaILMOHHBIM pecypcam

URL: http://window.edu.ru/




@®enepalibHOE TOCYIAPCTBEHHOE OIOJKETHOE
yUpeXKICHUE «DenepanbHBII uncturyt|URL: http://www1.fips.ru/
IPOMBINIICHHON COOCTBEHHOCTH
Poccuiickas T'ocynmapcTtBeHHass OuOamoTeKa.
Karanoru
OnekrpoHHble pecypebl Oudarorekn MI'TY uwm. [http://magtu.ru:8085/marcweb?2/Default.as
I''1. HocoBa p
YHuuBepcurerckass WHPOPMAIIMOHHAS CHCTEMA
POCCHUA

9 MaTtepuajJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUMTILITHHBI (MOIYJIs1)

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

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).

VYueOHbIE ayAWTOPUM JUISL TPOBEIACHUS  IPAKTUYECKHX  3aHATUH, TPYNIOBBIX U
VHIMBUYaIbHBIX KOHCYJIBTAIMH, TEKYILIETO KOHTPOJIS M IPOMEKYTOUHOH aTTeCTALMH:

Crnenuain3upoBaHHBIA KOMIIBIOTEPHBINH Kiacc (naboparopust 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.as
https://uisrussia.msu.ru/

[Tpunoxenue 1

6. YueOHoO-MeToANYecKOe oOfeclevyeHHe CAMOCTOSTE]bLHOH pPadoThl 00y4aroLIUXCS.
OneHouHble cpescTBa AJIs TEKYIEro KOHTPOJIs yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTalluU 110
UuTOoraM OCBOCHHUA NJUCHUIIIINHBI.

B Teuenne ceMEeCTpa NMPpEAYCMOTPCHO BBIITOJHCHUEC YCTHBIX U IMMMCbMCHHBIX KOHTPOJIbHBIX
paboT Mo AuCHMIUIMHE (10 WHIMBHIyaJIbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aImuTa 1abopaTopHBIX padoT.

OcHOBHas YacTh 3aJaHUil BBINOJHsAECTCS Ha 3aHATUsIX. CamocrosiTenbHas padora
IIpEeayCMaTpUBAET:

- IMOATOTOBKY K 3aHATUAM, HU3YUCHHUC HCO6XOIII/IMI)IX Pas3acioB B KOHCIICKTAX, y‘-I€6HI)IX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX, pa60Ta C CHp&BO‘lHOﬁ J'IPITCpB.TypOI‘/‘I

- HCTIPaBJICHUE OIIMOOK, 3aMeYaHmi, 0(hOopMIICHHE JTA0OPaTOPHBIX PabOT.

CamocrosiTeibHast padoTa B X04e ayJAMTOPHBIX 3aHATHH IPEIIOIAracT: U3yuyeHUue U
IOBTOPEHHE TEOPETUYECKOr0 MaTepuaja o0 TeMaM JeKIUH (M0 KOHCIeKTaM M y4yeOHOU
JUTEpaType, METOIMYECKUM YKa3aHUIM), pELICHHUE 3a/1a4, BBINOJIHEHUE UHANBUIYaJIbHBIX pa0oT.

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

BHeaynuTopHasi camocTosiTeibHAsA padoTa CTYAEHTOB IIPEIIOJaraeT IOATOTOBKY K
JIa60paTOpHBIM 3aHATUAM, IIOATOTOBKY K KOHTPOJBbHBIM pa60TaM, BBIIIOJTHEHUEC 3a)1aH1/1171
(;1aGopatopHBIX padOT), MOATOTOBKY K 3a4€Ty; U3y4eHHE HEOOXOAMMBIX Pa3/eioB B KOHCIIEKTAX,
y4eOHBIX MMOCOOMSX M METOAMYECKHX YKa3aHMsX; paboTa cO CIpPaBOYHON JMTEpaTypoH,
UCIpaBJieHUE OIIMOOK, 3ameudaHui, odopmiieHue padoT; padoTy ¢ KOMIIBIOTEPHBIMU
rpadU4ecKUMU TaKeTaMH W D3JEKTPOHHBIMU Yy4YeOHMKaMH pa3padOTYUKOB MPOTrPAMMHOIO
o0ecrieyeHns Mo JUCLUIUIMHE.

ITo naHHO#i AMCHMNJINHE MPEeAYCMOTPEHBI Pa3IMUHbIe BUAbI KOHTPOJIsSI pe3yJibTATOB
00yuYeHusi: mexywutl KOHTPOIb (KEeHeneNbHas MPOBEPKA BBIMOIHEHUS 3aJaHUl M pabOTHI C
yueOHOM UTepaTypoil), nepuoouteckuti KOHTPOIb (1abopaTopHbIe padOTHI) MO KAKIOW TeMe
TUCIUTUIMHBL,  NPOMeXCYMOYHbIA KOHTPOJIh B BHJIE 3adeTa 7 CEMeCTpe M BBIOJIHEHUS
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 POBHU
ABTOMATU3UPOBAHHOTO
MIPOEKTUPOBAHHSI.
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 [ PUCOBAHMS
AIEKTPUUYECKUX CXEM.
I'pynma komanjg co3gaHus
CXEMBI 3JIEKTPUUYECKOMN
MPUHIUIIAAIBHOM.
[Ipumepsl prcoBaHUS CXEM.
I'padnueckoe

pEIaKTUPOBAHUE CXEM.
ITo3urmmonHbIe
0003HaYeHHsI, HOMHHAJIBI U
THIIBI. [Iepenymepanus
MO3UITHOHHBIX
0003HaYEHMUIA.
JlomoaHUTENbHBIE 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. IMoaroroBka k 6 mabopaTOpHBIM
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
U3JIEJIME 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 naﬁopaTopHMM 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 3HAaHUM U YMEHHMH MOJYYEHHBIX B XOJI€
BBIIIOJIHEHMS TUIIOBOM 3aJa4M NMPOEKTUPOBaHUs U KOHCTpyupoBanus 111, a Takke nmpumenenune
HaBBIKOB TOJIYYEHHBIX B XOj€ OOy4deHHs NpoecCHOHATbHON NesATeNbHOCTH. JleMoHcTparus
BO3MOYKHOCTH BECTH CaMOCTOSTEIBHYIO MPOEKTHO-KOHCTPYKTOPCKYIO JEATEIBHOCTh B O0JIACTH
IPOEKTHUPOBAHUS M KOHCTPYUPOBAHMS JIEKTPOHHBIX YCTpoHCTB. [laHHas KypcoBas paboTa, Kak
IMpaBUJIIO, SABJIACTCA HEOThEMJIIEMOM JaCThIO JUTTJIOMHOI'O IIPOCKTAa NUJIU I[HHJ'IOMHOfI pa60TI>I.

MeToauuyecKkue PEKOMEHIAIUHA NAJSA CTYACHTOB K BBIIIOJTHCHHUIO KprOBOﬁ paﬁoTLI:

KypcoBass pabGora BBINOJNHSAETCS CTYAEHTaMH B COOTBETCTBHUM C WHAMBHAYAJIbHBIM
3aJjaHdeM. 3aJjaHue MPeJyCMaTpUBACT BBIOJHEHHE IPOEKTa IO pa3pabOTKe CXEMbI
AIIEKTPUYECKOW MPUHLMIHUAIBHOW, JOKYMEHTAllUM Ha T[e4yaTHYlo Iulary, cOOpOYHOI
JOKYMEHTAIlMU Ha u3jienue. BrlnonHeHne KypcoBoil paboThl perycMaTpUBaAET UCTIONb30BaHHE
CAIIP nns pa3paOOTKH CXE€M U ME€YaTHBIX IJIaT.

Tembl KypcOBBIX padoT:

1.  Pa3paboraTh 31€KTpOHHOE YCTPONCTBO /15l OLM(POBKHU aHATIOIOBOI'O CUTHAJIA B 3a/IaHHOM
M0JIOCE YacTOT ¢ 3aJaHHoi morpemHocThio. Ha Bxoge ALl ycranaBiauBaercst ¢punbtp. s
NUTAHUS HEOOXOJAWMBI BHEUIHHE JIBYXKaHAIbHBIE HMCTOYHUKH HANpSHKEHUS. Y CTPOHCTBO
JOJI’KHO OBITH BBIMIOJIHEHO KaK JBYCTOPOHHS MedaTHas Tuiata ¢ dJeMeHTHO# 6a3oii SMD.

2. Pa3paboTars UMITyTbCHOE YCTPOUCTBA AJIEKTPOITUTAHUS C 3aJJaHHBIMU TTapameTpamu. [Ipu
pa3paboTKe YUUTHIBAIOTCS 0COOEHHOCTH KOHCTPYHPOBAaHUS IPeoOpa30BaTeIbHBIX YCTPOUCTB.
3.  PazpaboraTh HMCTOYHHUK OHJIEKTPONUTAHUS C IHU(PPOBBIM YIpPaBICHHEM. Y CTPOHCTBO
JIOJDKHO OBITH BBITIOJIHEHO KaK JBYCTOPOHHS TMe€UaTHAs IiaTa ¢ 3JieMeHTHOU 6a3zoit SMD.

4, Pa3zpaborate QpyHKIIMOHATBHBIN TeHEpaTop. Y CTPOHWCTBO TOJDKHO OBITH BBITTOJIHEHO Kak
JIBYCTOPOHHSI TTeUaTHas 1iaTa 4 Kjiacca TOUHOCTH ¢ dJIeMeHTHoU 6a3zoit SMD.



5. HeoO6xomgumo ~ 0hopMHUTH  TEXHHYECKOE  3aJaHHE,  CXEMYy  DJICKTPHUYECKYIO
NPUHIUITHATIBHYIO0, YSPTEKU NICUATHOH IUIAThl K COOPOYHBINA YEPTEK.



[Tpunoxenue 2

1. OIIeHO‘leIe cpeacrea AJid MpoOBEeACHUSA HpOMe)l(yTO'{HOfl arrecranum.:

[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.

Kon nnaukaropa

Nuaukatop 1OCTUXKEHUS
KOMIIETEHIIN U

OneHouyHbIE CpPEeACTBA

OIIK-9: cnoco0HOCTHIO HCMOIb30BATh HABBIKH PA0OTHI ¢ KOMIILIOTEPOM, BJIadeTh MeTOAaMH HHPOPMAIMOHHBIX TEXHOJIOTHA, COOJIIOIATH
OCHOBHBIE TpeOoBaHUsI HHGOPMAIIUOHHON 0€30NMACHOCTH

T1K-1.1:

PazpabartbiBaeT S3cKU3HBII
IIPOEKT, BKIIIOYAIOLIHI: BEIOOD
CTPYKTYPHOM CXEMBI
ANEKTPOHHOI'O YCTPONUCTBA WU
CHUCTEMBI IyTEM COMOCTaBJICHUS
pa3IMYHBIX BAPUAHTOB U UX
OIICHKH C TOYKH 3pEHUs
TEXHUUYECKHUX ¥ SKOHOMHUYECKUX
TpeOOBaHUI; paCCUUTHIBAET BCE
HEO0OXOaNMBIE IT0Ka3aTeIN
CTPYKTYPHOM CXEMBI
ANIEKTPOHHOIO YCTPOMCTBA WU
CUCTEMBI, B TOM YHCIIE

Bonpocwt onsa noocomosxu k 3auemy:

1.ITocTanoBKa 3a/1a4 3324y IPOEKTUPOBAHUS YCTPONCTB MUKPOAIIEKTPOHUKH.
2.OCHOBHBIE ATaMbl MPOESKTUPOBAHUS YCTPONCTB MUKPOIIIEKTPOHUKH.

3. MudopManinoHHbBIN U SHEPTeTUUYECKHI TOTOKH B CUCTEME.

4.MaTepdeiicsl 1 ypOBHH HHTETPALIMU KOMIIOHEHTOB YCTPOHCTB MUKPOAJIEKTPOHUKH.
5.CuCTEMHBI NOAXOA M KPUTEPUM KauecTBa INPU IPOEKTUPOBAHUU YCTPOMCTB
MUKPO3JIEKTPOHUKH.

7.CucTeMHBIN noaxod U MCTOX MapaJlICIIbHOI'O ITPOCKTUPOBAHUA.

6.I/ICXOI[HLIC JaHHBIC W QAJTOPpUTM HTPOCKTUPOBAHUA. OTaIbl MMPOCKTUPOBAHUA




Kon nnaukaropa

HNuaukatop 1OCTHXKEHUS
KOMIIETEHIINU

OneHouyHble CpeacTBa

IIOKa3aTcjii KauyeCTBa, BLIGI/IpaeT

1 00OCHOBBIBAET CXEMBI
BCIIOMOTATEIbHBIX YCTPONCTB

YCTPOMCTB MUKPORJIEKTPOHUKH.

9. CopepxaHue TEXHHUYECKOIO 3aJaHUsl, TEXHUYECKOIO U pPabOyvero IpOEKTOB.
AJITOPUTM CUCTEMHOI'O TPOCKTUPOBAHUSI.
10. Kunemarnyeckue M OUHAMUYECKHE 3aJaud INPU I[POECKTUPOBAHUU YCTPOMNCTB
MHUKPO3JIEKTPOHUKHU.

11. TIpsimas 1 oOpaTHas 3a7a4u O MOJIOKEHUU TOYEK U 3BEHBEB MEXaHNU3Ma CUCTEMBI.

BCKTOpHO - MaTpUYHBIC MCTOAbI PCHICHUSA 3aaa4.

12.3agaun yCTpONCTB MUKPOIJIEKTPOHUKU U METO/Ibl UX PELIEHUS.

T1K-1.2:

[TponzBoaut
TEXHHUKO-3KOHOMHYECKOE
000CHOBaHHE MTPUHSATOTO
pelIeHus ¢ pacueTaMu
ce0ecTOMMOCTH YCTPOHCTBA U
CTOMMOCTH €T0 KCIUTYaTallNu;
CpPaBHMBAET C aHAJIOTaMH T10
TEXHUKO-DKOHOMHYECKUM
XapaKTepPUCTUKAM

Kypcogas pabota, 3amura 1abopatopHbIx paboT

Tembl 1a6opaTopHBIX padoT

1. 3nakomcTBO ¢ cucreMoii npoektupoBanust PCAD. M3yuenue koman1 paboThbl
C CUCTEMOM

2. Co3gaHue cxeMbl 3JEKTPUUECKON NPUHLHUIIMAIBHON C HCHOJIb30BaHUEM
penakropa cxem Shematic.

3. 3HakoMcTBO ¢ peaakTopoM neuyaTHbixX mwiat PCB Co3ganue ne4aTHON IMIIaThI.
(co3nanue xontypa I1I1, nepexon ot cxemsl I1I1 k 06pa3y I1IT).

4. N3yuenne noacucrtemsl npoektupoBanus I111 Specctra. M3yuenne oCHOBHBIX
KOMaHJ M MpaBui paboTsl ¢ mporpammoil. (tpancisuus III1 u3 penakropa PCB B
Specctra, unrepaktuBHas Tpaccupoka [1I1, Tpancnsauus [1I1 u3 Specctra B pegaktop
PCB PCAD).

5.3nakoMcTBO C pemaktopoM Library Executiv m BXOAsAImux B €ro coOCTaB
yTuiauT. OCHOBHBIE KOMAaH[bl, CTPYKTypa peJakTopa M CTPYKTypa OMOIMOTEUHBIX
sneMeHToB. Co3zanne 6MOIMOTEYHOrO 3JIEMEHTA (CO3JaHie YCIOBHOIO rpapuuecKoro




Kon nnaukaropa

HNuaukatop 1OCTHXKEHUS
KOMIIETEHIINU

OneHouyHble CpeacTBa

0003HaYCHHMS TSI CXEMBI DJICKTPUUECKONU TPUHIIMITHAIBHON, pa3padoTKa MOCag0uHOTO
mecta s oopasa [T qyx tunos: SMD u Through-Hole).

6. [Toaroroska 3aganuii u cuctema neuatu PCAD. BriBoj Ha 1ieyath NpOEKTHOM
JIOKYMEHTAIUH.

7.3HAKOMCTBO C YTUJIMTaMH JUIsl moAroToBku.co3nannoi I1I1 k mpousBoacTBy.
Hzrorosnenne I111. MonTax I1I1T
Buvinoanenue kypcosoii pabomeoi.

Tembl Kypcosbix pabom:
6.  PazpaboraTh 3JEKTPOHHOE YCTPOWCTBO Il OLM(POBKH aHATIOTOBOTO CUTHAIA

B 3a/laHHOM TMojoce 4YacToT ¢ 3aJaHHoi mnorpemHocthio. Ha Bxome AL
ycraHaBnuBaeTcst GuiabTp. s muTaHus HEOOXOJUMBI BHEUIHHME JBYXKaHaJIbHbIE
UCTOYHUKU HANpsDKEHUS. Y CTPOUCTBO JOJKHO OBITH BBIITOJIHEHO KaK JBYCTOPOHHS
neyaTHas Iu1arta ¢ 3JIeMeHTHOM 6a3o0it SMD.

7.  Pa3paboraTb MMIIyJbCHOE YCTPOMCTBA DJEKTPONMTAHUS C 3aJaHHBIMU
napametpamu. [lpu pa3paboTke yUUTHIBAIOTCS OCOOCHHOCTH KOHCTPYMPOBAHUS
npeoOpa3oBaTeIbHBIX YCTPOICTB.

8.  PazpaboraTh WCTOYHHMK OJJIEKTPONUTAHHUA C LHU(POBBIM  YIIPABICHUEM.
VYCTpoiCcTBO JOKHO OBITH BBIMOJHEHO Kak JABYCTOPOHHS I€4aTHAs IJiara C
aneMeHTHOM 6a3oit SMD.

9.  Pazpaborath (YHKUHMOHAJBHBII TeHEpaTop. YCTPOHCTBO JOKHO OBITh
BBINOJIHEHO KaK JIBYCTOPOHHS IeuaTHas IuiaTa 4 Kjacca TOYHOCTH C 3JIEMEHTHOM
6a3oit SMD.

10. HeoOxoaumo o(OPMUTH TEXHHUYECKOE 3a/JaHhe, CXEMYy DJIEKTPUYECKYIO
NPUHIUIHATIBHYIO0, YePTEKU NEUYaTHOH IIIaThl U COOPOYHBINA YePTEXK.




Koz nnaukaropa NHpukatop JoCTHXKEHUS

OneHouyHble CpeacTBa
KOMIICTCHIIUHN

Kputepuu orieHku (BBITOTHEHUS KypCOBOU PabOTHI):

— Ha OHCHKY «OTJIUYIHO» — O6yanOIHHﬁCﬂ MMOKa3bIBA€T BBICOKUM YPOBCHB C(bOpMI/IpOBaHHOCTI/I KOMHCTCHI_II/Iﬁ, T.C. CTYACHT JOJIKCH ITOKA3aThb
BBICOKHM YPOBCHb 3HAHUU HE TOJBKO Ha YPOBHE BOCIIPOU3BCACHUA U 00BsACHEHHS I/IH(I)OpMaLII/II/I, HO U MHTCIUICKTYAJIbHBIC HABBIKHW PCHICHUA 3a1a4,
HaXOXXJACHUA YHUKAJIIbHBIX OTBETOB K HpO6JICMaM, OLCHKHU U BBIHCCCHUSA KPUTHUUYCCKUX CYH(HCHHﬁ;

— Ha OLCHKY «XO0poIluo» — 06yqa}0m1/1171c51 IIOKa3bIBACT Cpe,ﬂHI/Iﬁ YPOBCHB C(I)OpMI/IpOBaHHOCTI/I KOMHGTGHHHIZ, T.C. CTYACHT HNOJDKCH ITOKA3aThb
3HAaHUA HE TOJIBKO HAa YPOBHC BOCIPOU3BCIACHHUA U 00BsACHEHUS PIH(i)OpMaI_[I/II/I, HO W HUHTCJUICKTYAJIbHBIC HABBIKU PCIICHUA npo6neM Hn 3a1aa4,
HaXOXXJACHUA YHUKAJIbHBIX OTBETOB K HpO6J’ICMaM;

— Ha OLEHKY «YyJAOBJIETBOPUTEJIBHO» — OOY4alOIIMHCS MOKa3bIBaeT MOPOTOBBI YpOBEHb C(HOPMUPOBAHHOCTH KOMIETEHLUH, T.€. CTYIEHT
JIOJKEH 10Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U 00BSICHEHUSI MH(OPMAIK, HHTEIUIEKTYyaIbHbIE HABBIKU PEIIEHUS MPOCTHIX 3a/1a4;

— Ha OIICHKY «HCYA0BJECTBOPUTECJIBbHO» — PE3YJIbTAT O6y‘leHI/I5{ HC NOCTUTHYT, CTYACHT HC MOXKCT ITOKa3aThb 3HAHUSA Ha YPOBHC BOCIIPONU3BCACHUA
1 00BSCHEHUS I/IH(I)OpMaLII/II/I, HE MOJKCT IMOKAa3aTb HHTCJUICKTYaJIbHBIC HABbIKU PCIHICHUSA ITPOCTHIX 3a1a4.

Iloka3aTenu U KpUTEePUM OLICHUBAHUSA 3a4eTAa:

— «3aYTEeHO0» — 00yUaIoIIMiCs JeMOHCTPUPYET BBICOKUI YpOBEHb C(POPMUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CUCTEMAaTUUECKOE U IITy0oKoe
3HaHHWE y4eOHOro mMarepuasa, CBOOOJHO BBINOJHSAET MPAKTUUYECKHUE 33JaHUs, CBOOOJHO ONEPUPYET 3HAHUSIMH, YMEHHUSIMH, PUMEHSET UX B CUTYalUsX
MOBBILIEHHON CJI0KHOCTH.

— «He 3a4TeHO0» — 00yJaroIuiics JeMOHCTpUPYET 3HaHus He Ooiee 20% TeopeTnyeckoro Marepuana, 10myckaeT CylIeCTBeHHbIE OLTMOKH, HE MOYKET
II0KA3aTh UHTEIJIEKTYyaJIbHbIE HABBIKM PELIEHUS POCTHIX 3a]1a4.

ITpunoxxenune 3
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