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PaGouas nporpamma cocTassiena Ha 0cHoBe DI
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JIner aktyanusanum padodeii nporpaMmmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOIIEKTPOHUKH

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM roJy Ha 3acefaHuu Kadeapbl DICKTPOHUKUA U MUKPOIICKTPOHUKU

[Iporokom ot 20 . Ne
3aB. kadenpoii J.YO. Ycarsrit

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena uis peanusanuu B 2028 - 2029
y4eOHOM o1y Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

[Iporokon ot 20 . Ne

3aB. kadenpoit I[.IOjfcaTbn?I

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM o1y Ha 3aceaHuu KapeaApsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

IIporokom or 20 . Ne
3aB. kadeapoii J.YO. Ycarerit

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceaHuu KapeApbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKU

[Iporokom ot 20 . Ne

3aB. xadenpoii I[.IOK’caTLH?I




1 eau ocBOeHMS AUCHUNIMHBI (MOTYJIAA)

[{enbio TUCUUIUIMHBI SBJISIETCS OBJIAJIEHUE CTYACHTaAMU HEOOXOIUMBIM U
JOCTaTOYHBIM YPOBHEM MPOoeCCHOHATbHBIX KOMIIETEHIIUN B COOTBETCTBUH C TPEOOBAaHUSIMU
®I'OC BO no nanpasienuto noaroroBku 11.03.04 «2ekTpoHUKa 1 HAHOAJIEKTPOHUKAY,
npoduis noaroroBku «lIporpaMMupoBanue U JIEKTPOHUKA HHPOPMAILIHOHHBIX CUCTEM).

CoBpeMeHHOE pa3BUTHE CPEICTB MIPOMBIIIJICHHOW aBTOMAaTH3aI[MH Ha OCHOBE
COBPEMEHHBIX MUKPOKOHTPOJIEPOB MPEABSBISAIOT K JUILIOMUPOBAHHOMY CIEITHATUCTY
BBICOKHE TPeOOBaHUS K YMEHHSIM U HaBbIKaM KOMIUIEKCHOTO TPOEKTUPOBAHUS TaKKe
cuctembl. OJTHUM U3 BUJIOB MPOPECCUOHANBHOMN JAEATEILHOCTH OaKanaBpa MOKET ObITh
MIPOEKTHO-KOHCTPYKTOPCKAs AATeIbHOCTh. [l09TOMY 11e/1bt0 U3yUYeHHs TaHHOM TUCIUILINHBI
sBigeTcss GOpPMUPOBAHUE Y CTYIEHTOB KOMILIEKCA 3HAHUN B 00J1aCTH aBTOMAaTU3UPOBAHHOTO
MIPOEKTUPOBAHUSI YCTPOICTB MPOMAIIEKTPOHUKH. V3yueHne JUCIUILIMHBI 3aKII0YaeTCs B
YCBOGHUHU CTYJIEHTAMH T€OPETUYECKUX 3HAHUI 110 UHPOPMAILIHOHHOMY, IPOTPAMMHOMY,
texHuueCkomy obecneuennto CAIIP, B hopMupoBaHruY HABBIKOB aHATN3a U CUHTE3a
YCTPOMCTB MPOMAJIEKTPOHUKH HA OCHOBE MOJICIMPOBAHHUS IIPOLIECCOB CBSI3aHHBIX C
CO3/IaHHEM COBPEMEHHBIX MEYaTHBIX IUIAT ¢ Hcnonb3oBaHueM DBM. B pamkax ganHoi
JUCIUILTMHBI K OCBOCHHIO MPEAJIaraeTcs, NOJyYUBIINI IMPOKOE paclpOCTPaHEHKE B
Poccun, naker nmporpamm PCAD. JlanHbIi makeT MO3BOJIUT COBPEMEHHOMY WHKEHEPY Ha
MIPAKTUKE OCBOUTH CKBO3HOE MPOSKTUPOBAHUE IIIEKTPOHHBIX YCTPOUCTB, OT CO3AAHUSI CXEMBI
ANEKTPUYECKON MPUHIUITUATIBLHON IO TeHEPUPOBAHUS YIIPABISAIONINX (HalIoB JIst
000pyI0BaHUS 110 U3TOTOBJICHUIO (HOTOIIAOIOHOB U CBEPIICHHUS OTBEPCTUH. [ paMOTHO
MOJIXOANUTH K BOIIPOCAM MPOEKTUPOBAHMS ITEYATHBIX IJIaT ¥ CYIIECTBEHHO COKPATUTH BPEMsI
Ha IMOMCK OMIMOOK 1 BPEeMs IPOSKTHUPOBAHUS, a TAK)KE BEIOUPATh ONTHMAJIBHBIE METOIBI IPU
pa3paboTKe MUKPOIPOIIECCOPHBIX CUCTEM.

Koneunas nenb 00ydeHust — cBOOOAHOE BiIaJIEHUE KOMIUIEKCOM IIPOrPaMMHBIX
CpPEACTB, MPeTHA3HAYECHHBIX JIJIsl POSKTUPOBAHMS U CO3JJAaHHS IPOCKTHPYEMBIX
MHUKPOIPOIIECCOPHBIX CUCTEM.

Yka3zaHHas 1eJb JOCTUTASTCS 33 CYET O3HAKOMIJICHUS CTYIEHTOB C pa3IMYHBIMU
MIPOTPaMMHBIMH CPEJCTBAMHU MOJICITUPOBAHHS PAaOOTHI MPOSKTUPYEMOI IMeYaTHOM TUTATHI JJIst
MHUKPOIPOIIECCOPHON CHCTEMBI U TIOAKPEIUISETCS BHITIOTHEHUEM JIAO0OPAaTOPHBIX padoT u
KypCOBOI1 pabOTHI.

2 MecTo qucHuIInHbl (MOAYJisl) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunmuaa CAIIP ycTpoiCTB TPOMBINUIEHHON 3J€KTPOHUKH BXOJUT B 4acTh
y4eOHOT0 M1aHa (OPMUPYEMYIO YIaCTHHKAMU 00Pa30BaTEIHHBIX OTHOIIEHUH
o0pa30BaTeNbHOM MPOrpaMMBl.

Jis u3ydeHus TMCHUIUIMHBI HEOOXO0AUMBI 3HaHUS (YMEHHUS, BIAJCHHUS),
c(OpMUPOBAHHBIE B pE3yNIbTAaTe U3YUEHUS AUCIUILINH/ MPAKTUK:

[TporpamMupoBaHue U 3MEKTPOHUKA HH(DOPMAIIHOHHBIX CUCTEM

MaiHHbIE S3BIKH

Nudpopmaruka nu nHGOpMaIIMOHHbBIE TEXHOJIOTUU

Haueprarenbhas reoMeTpus U KOMITbIOTEpHAs Tpaduka

JuckperHas MaremMaTnka

3HaHus (yMEHUs, BIa/IeHUs ), TOTYYESHHbIE IPU U3yYEHUU JaHHOM TUCIUTUINHBI
OyIyT HEOOXOIUMBI IS U3yUEHUS TUCIUTITAH/TIPAKTHK:

BrlmotHeHME ¥ 3a1UTa BRITYCKHOM KBATU(DUKAITMOHHON paboThI

ITonroroBka k cade U caya rocyJapCTBEHHOIO 3K3aMeHa

[IporpamMmmMupoBaHHbIE TEXHUYECKHE CPEICTBA

[IpoekTHast neATEIBHOCTD



HpOI/I3BO,Z[CTBeHHaSI — OpCAAUIIOMHAd IMPpaKTHKa

3 Komnerenuun ody4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS

AUCHUILVIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHHusl

B pesynbrare ocBoenus nucuuiuiniabl (Moayis) «CAIIP ycTpoilcTB mpoMBIIIIEHHOM
AJIEKTPOHUKNY 00yUArOIIUNCS TOJKEH 001aaTh CIEAYIONIMMU KOMIIETCHIMSMU:

Kon unaukaropa

I/IH,[[I/IKaTop JOCTHIXXCHHA KOMIICTCHIIMH

[TK-1 Cniocoben pa3zpabaThiBaTh CTPYKTYPHBIE B (DYHKIIMOHAIBHBIE CXEMBI AJIEKTPOHHBIX
CUCTEM U KOMIUICKCOB, TPUHIIMITUATIBHBIX CXEM YCTPOUCTB C HCIIOIH30BAHUEM CPEJICTB
KOMITBIOTEPHOTO MTPOCKTUPOBAHMSI, IPOBEICHUEM IMMPOCKTHBIX PACYETOB M TEXHUKO-
SKOHOMHYECKUM 000CHOBAaHWEM NMPHUHUMAEMBIX PEIICHUN

I1K-1.1

Pa3zpabarpiBaeT S3CKM3HBIN MPOEKT, BKIFOYAIONTUN: BEIOOP CTPYKTYPHOM
CXEMBI 3JIEKTPOHHOTO YCTPONCTBA HIIM CUCTEMBI ITyTEM COIMOCTABIICHUS
Pa3TMYHBIX BAPHAHTOB U MX OLIEHKH C TOUKH 3PEHUSI TEXHUYECKUX U
SKOHOMMYECKUX TPEOOBAHUM; PACCUUTHIBAET BCE HEOOXOMMbIE
MOKa3aTeIN CTPYKTYPHON CXEMBI 3JIEKTPOHHOTO YCTPOICTBa UITU
CUCTEMBI, B TOM YHKCJIE MOKA3aTeNu KauecTBa; BHIOMPAET 1 0OOCHOBBIBAET
CXEMBbI BCTIOMOTaTeIbHBIX YCTPOICTB

[1K-1.2

HpOI/I?:BOIII/IT TEXHUKO-DKOHOMHUYECKOE 000CHOBAHUE IIPUHATOTO
pelIeHH s C pacueTaMH Ce0eCTOMMOCTH YCTPOMCTBA U CTOMMOCTH €T0
IKCIUTyaTallUK; CPABHUBACT C AaHAJIOTAMH 110 TEXHUKO-3KOHOMHYECKUM
XapaKTePUCTHKAM




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIMUILUIMHBI COCTABIISIET 5 3adeTHbIX eauHuI] 180 akaja. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHas pabora — 11,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 1,7 akaj. 4acos;

— camocTosTenbHas pabota — 164,4 akaj. 4acos;

— B (popme npakTuieckoil moarotoBku — 0 akai. yac;

— MOJTrOTOBKA K 3au€ty — 3,9 akaj. yac
®dopma arTecTanuu - 3a4eT, KypcoBas paboTa

AynutopHast ] o
KOHTakTHas paboTa E = dopma TeKyIero
S B
B aKa/I. yacax 5] un KOHTPOJIS
Paszen/ Tema 2 (B axan ) == . P Kox
> & © | camocrosiTenpHON | ycmieBaeMOCTH U
JUCLUATUINHBI A £ o . | xoMmnerenyu
o & paboThI MIPOMEKYTOUHOM
na6. | mpakr. | € 8
Tlek. '8 aTTeCcTaluu
3aH. 3aH. | O &
1. 1. CAIIP yctpoiicTB
MPOMBIIIIICHHON 3JICKTPOHUKHU
1.1 BBenenue B
qucuuiuinHy. OCHOBHBIC
paszaensl 1
TEOPETUYECKUETIONOKEHHS
W3y4YCHHBIC B IPYTHX
JTUCIHIUINHAX JJIS1 O0yIeHH s
mucuuimnge «CAITP
YCTPOUCTB
MPOMAIIEKTPOHHUKHIY.
Croco0bl IPOEKTUPOBAHUS
COBPEMEHHBIX yCTPOICTB
MIPOMAJIEKTPOHUKU. Y POBHHI
ABTOMAaTH3UPOBAHHOTO Uzydenue u
Brimonnenue u
MPOEKTHUPOBAHUSL. MOBTOPEHHE sammTa
Knaccudpukauns CAITP. TEOPETUYECKOTO
71a00paTOPHBIX
0O0630p MporpaMMHBIX MaTepuana, pabor
MPOAYKTOB 3JICKTPOHHBIX MOJrOTOBKA U :
pony p A 1. 3HaKOMCTBO C TIK-1.1, TIK-
CAIIP. [Tpoussogurenu u 5 1 1 28 odopmiieHue N
CHCTEMOM 1.2
nocrasuuky CAITP 71a00paTOPHBIX
MIPOCKTUPOBAHUS
MEYaTHBIX IJIAT. pabor,
N PCAD. Uzyuenue
Poccwuiickuii peirok CAITP IOATOTOBKA
N KOMaH]] paboThI ¢
NeYaTHBIX IJIaT. KypCOBOH .
cucTeMon
Iaket mporpaMMHOTO paboTHL.

obecnieuenusi CAIIP PCAD.
Co3pnanue mabyiona s
PUCOBAHUA IJICKTPHUICCKUX
cxeM. ['pynna komanz
CO3JIaHHA CXEMBI
3JEKTPUIECKON
MPUHIMITHAIEHOH.
IIpumeps! pucoBaHus cxeM.
I'paduueckoe
PEeIaKTHPOBAHHUE CXEM.
ITo3uunonHsle
0003Ha4YeHNUs, HOMUHAJIBI U




tumnel. [lepeHymepanus
MTO3UIIMOHHBIX
0003HaYEHHIA.
JIOMOJIHHUTENBLHBIE TEKCTHI.
BcnoMorarenbHble KOMaHIbI
HCIIOJIb3yEeMbIE TIPH
PHCOBaHHHU CXEM.

Brmonaenne

1.2 O0mmue HoI0KEHUS Uzydenue u 4 16
(TOCT 2.001, TOCT 2.004, TOBTOpEHHe KgPCOBOH PaboThL.
I'OCT 2.051,) O6uue TEOPETUYECKOTO PITOHERHC 1
MpaBHJIa BBITIOHEHUS Mmarepuana, odopmrerne
N 71a00paTOPHBIX
yeprexeit. (TOCT 2.301, MOJITOTOBKA U 60 K-1.1. TIK-
T'OCT 2.302, TOCT 2.303) 28 odopmiieHue pabot "
2. Co3maHue CXeMBI 1.2
[IpaBuiia BEIOJTHEHUS CXEM. 71ab0PaTOPHBIX .
(TOCT 2.708, TOCT 2.752, pabor, DJICKTPHHACCRON
T'OCT 2.759, TOCT 2.761, U e
T'OCT 2.708, TOCT 2.764, KypCOBOik NI
TOCT 2.765, TOCT 2.7). paGoTEL, P hert
1.3 TexHONOTHSA NEYATHBIX
wiat. OJJHOCTOPOHHUE
iaTel. JIByxcTopoHHHE
1atel. MHOTOCTIOWHBIE
mw1aTel. TOYHOCTB MeYaTHBIX
mwiaT. Pa3mepsr meyaTHpIx
miaT. TosIuHa meYaTHRIX
mwiaT. OTBEPCTHUS MEYaTHBIX
miat. [lapameTpsr Brinonnenue
MPOBOJJHUKOB M 3230pPOB. KypCOBOil pabOTEI.
Konrakthbie miomanku N3ydenue n Broinonnenune u
otBepcruil. [Tnockue MIOBTOpEHHE odopmnenue
KOHTaKTHBIE ITOIIAJIKH. TEOPETHIECKOTO 7Ta00paTOPHBIX
DKpaHHBIE CJIOU. MaTepuana, pabot
TanpBaHMYECKUE TOKPBITHSL. MOATOTOBKA U 3. 3HaKOMCTBO ¢ TK-1.1. TIK-
3aIUTHBIE TOKPBITHS. 28 odopmnenue peIakTopom 1 2’
MapxkupoBka. Y cTaHOBKa 71a00PaTOPHBIX MEYaTHBIX 11T '
3JIEMEHTOB. Y CTAaHOBKa paodor, PCB Co3znanue
9JIEMEHTOB C OCEBBIMHU MOATOTOBKA MeYaTHOH ILIATHI.
BBIBOJJAMH. Y CTAaHOBKa KypCOBOH (co3manue KOHTypa
9JIEMEHTOB CO IITHIPEBHIMA paboTHI. II1, mepexon oT
BBIBOJIAaMU. Y CTAaHOBKA cxemsl I1I1T
MHKpOcXeM. PaguaTopsr o6pa3zy IIIT).
OXJIQXKICHHSI.
IToBepXHOCTHBII MOHTaX.
MoHTa)X MUKpOCXEM Ha
MMOBEPXHOCTb. JJUCKpEeTHBIE
YUI-2JIeMeHThI. [lasuipHast
macka. [Ipuxmeiika
aeMeHToB. [lepcrexTuBbl
mapaMeTpoOB IMECYATHBIX I1JI1aT.
1.4 TIpeobpa3oBaHue N3ydenne n Brimonnenune
(haitnoB u co3aHue crmcka MOBTOPEHHE KypCOBO# pabOTHI.
coeaunHenui. [lepexon ot TEOPETUYECKOTO Brimonnenue u
CXEMBI DIIEKTPHIECKON Mmarepuana, odopmnenue
MPUHIMITHAILHON K 00pa3y MOJITOTOBKA U nabopaTopHBIX TK-1.1. TIK-
TE€YaTHOH IJIaTHI. 28 odopmieHue pabor 1 2’
I'paduueckuii penakrop 1a00PaTOPHBIX 4. U3yuenue '
neyatHeIX rmat PCB. pabor, IO ICUCTEMEI
Hactpoiika koH(pUryparum. MOATOTOBKA TIPOEKTHPOBAHUS
Cnou PCB-npoekra. KypCOBOM ITIT Specctra.
Co3nanmue KOHTypa paboTHI. Uzyuenne




nevatHou miatel. Co3maHue
JIOTIOJIHUTEILHOTO CJI0ST JISt
MIPOCTaHOBKH Pa3MepOB.
VnakoBKa cXeMbl Ha
neyaTHylo miary. PyuHoe
pa3MelieHie KOMIOHEHTOB

OCHOBHBIX KOMAaH/]I
Y TIpaBHJI pabOTHI C
MPOTPaMMOH.
(rpancisinus IIT u3
penakropa PCB B

Specctra,
Ha 1iaTe. 3alaHue MpaBUI
MHTEpaKTHBHAS
HPOEKTUPOBAHUS U
orpannyeHuid. Pyanas rpaccuposka I1I,
TpPacCUpPOBKa .coe WHEHHUN Tpancnsts T w3
pacetp A ' Specctra B
Ilogcucrema
penakrop PCB
MIPOEKTUPOBAHMS IIEYaTHBIX
PCAD).
riaT Specctra.
Brmonmnenue

1.5 B3aumoneiicTre
noaes3oBareibekoil CAITP
PCAD c cucremoit

KypCOBOH pabOThI.
Broinonnenune u
odopmiieHue
11ab0paTOPHBIX
pabot
5.3HaKOMCTBO C
penaKTopoM
Library Executiv u
BXOJSIIIHX B €T0
COCTaB YTHJIMT.

Specctra. Murepdeiic Uzyuenue u OcHOBHbIE
TpaccupoBuka. KomaH sl MIOBTOpEHHE KOMaHIIBI,
YIIpaBJIEHHs CUCTEMO TEOPETHYECKOTO CTPYKTYypa
Specctra. Komanasr Marepuana, penakropa u
pa3MeleHust KOMIIOHEHTOB MOJrOTOBKA U CTpYyKTypa
. MK-1.1, IK-
Ha [1e4aTHOH IJare. 28 odopmnenue OUOIMOTEUHBIX 12
WNHTepakTuBHOE 1a00paToOpHBIX JJIEMEHTOB. '
penaKkTUpOBaHUE U pabor, Cosznanue
TPaccHUpOBKa. MIOJTOTOBKA OnOIMOTEYHOTO
ABTOTpaccHpOBKa. KypCOBO#I JIIeMEHTa
B3anmopeiicTBIE CHCTEMBI paboTHL. (co3manne
Specctra c YCIIOBHOTO
nosb3oBaTenbckod CATIP rpaduuecKoro
PCAD. 0003HaYeHUS IS
CXEMBI
3IEKTPUUECKOMN
MPUHLUITAATIBHOM,
pa3paboTka
MOCaI0YHOTO MECTa
i obpasa T1I1
JIByX TMHoB: SMD
u Through-Hole).
Brinonxenue
1.6 PazpaboTka THIIOBOTO N
KypCOBOH pabOTHI.
KOMITOHEHTHOTO MOJTYJISI.
Brimonnenue u
Co31aHue KOMIIOHEHTA. W3ydenne u
odopmiieHue
Pa3pabotka nocasouHoro MIOBTOpEHHE
71a00paTOPHBIX
Mecra. MIMeHa ocagouHbIX TEOPETHYECKOTO aGor
MECT. 3anuch CUMBOJIA. MaTepuaia, P
6. IToaroroska
‘VakoBKka BBIBOJIOB. MIOATOTOBKA U M
3afganuii u cucrema | I1K-1.1, IIK-
JlononHuTeNIbHAs TEKCTOBAs 24,4 odopmnenue
negatu PCAD. 1.2
uHpopmarust (ATpuOyThI). nabopaTopHBIX
BbIBOJ Ha MeYaTh
Pa3paboTka cHMBOJIEHOTO pabor, o
MPOEKTHOM
0003Ha4YEHUS 3JIEMEHTA. [IOJITOTOBKA
N JIOKyMEHTAINH.
YcTaHOBKa COOTBETCTBUS KypcoBoOit
7.3HaKOMCTBO C
MEX]ly OCa/I0YHBIM MECTOM paboThI.

U rpa)uuecKum
o6o3nauennem. Coszmanne

YTUIUTAMH U151
MOATOTOBKH
coznannoi 11T k




3JIEMEHTOB C Pa3HOPOIHBIMU

JIOTHYECKHUMH YaCTIMU. MIPOU3BOJICTBY.

Cucrema neyaTy u Wszrorosnenne I1I1.

MOATOTOBKA 3aJaHUs Ha MounTtax III1.

[eYarh.

HWroro no pazaeny 164,4

Hrtoro 3a cemectp 164,4 3a4éT,Kp
3a4eT, Kypcopas

Hroro o aucumruinHe 164,4 » KYP

pabota




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOIOTHH B npenoaaBanun qucuuiuinabl «CAIIP ycrpoiicTB
IIPOMBILLITICHHOW 2JIEKTPOHUKW) UCIIOJIb3YIOTCS TPAJAULIMOHHAS U MOJYJIbHO-
KOMIIETEHTHOCTHAsI TEXHOJIOT Y.

Jist dopMupoBaHUs 3HAHUH 1O JUCHUIUIMHE MPETYCMOTPEHBI: 0030pHBIE JIEKIIUU —
JUISL CHCTEMaTHU3alliy M 3aKpeIUIeHUs 3HAaHUH 110 AUCIUILTUHE, HTHPOPMALMOHHBIE — JIIS
O3HAKOMJICHHUS CO CTaHAApPTaMHU U CIIPABOYHOM MH(pOpMAIMEH, ISKIIUN BU3yaJIN3alluu — IJIs
HarJISIIHOTO MPEJICTABICHHS CIOCOO0B pelieHus 3a1a4, IpoOaeMHas - Ui pa3BUTHS
UCCIIEI0BATEIbCKUX HABBIKOB U U3y4YEHUS CIOCOOOB PEIICHHS 3a/ad.

Jl1s 0CBOEHUS TUCIUIUIMHBI IPEAYCMOTPEHO 8 Y. MHTEPAaKTUBHBIX 3aHATUH. Bee
MPAKTUYECKHE 3aHATHS 110 pa3Aesy MPOBOJATCS B MHTCPAKTUBHON (OpME U MPEATOIaraoT
myOJINYHBIE BBHICTYIUICHUS U 00CyX/1eHus, B paMKax MHTEPaKTHBHOTO 00y4eHUs
npuMeHsitorcs | T-meTos! (MCoIb30BaHUE CETEBBIX MYJIbTUMEANNHBIX Y4EOHUKOB
pa3pabOTYMKOB IPOrPaMMHOT0 00eCIeueHHMs], HIEKTPOHHBIX 00Pa30BaTENIbHBIX PECYPCOB 110
JAHHOM TUCLUIUIMHE; COBMECTHAs paboTa B MalbIX rpymnmnax (2-3 cTyaeHra) —
UHAUBUyaJIbHOE O0yUeHHeE.

6 YueOHO-MeTOAMYECKOE 00ecrieyeHre CaMOCTOATEIbHOI padoThl 00y4aK0IHXCH

[IpencraBneno B npuiioxxeHuu 1.

7 O1ieHOYHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTO‘lHOﬁ aTrecranmum
HpeI[CTaBJ'IeHBI B IIPHUJIOKCHU U 2.

8 YueOHO-MeTOAMUYEeCKOE M HH(POPMALIMOHHOE 00ecTieYeHHe TUCIHUIINHBI

a) OcHoBHas JUTEpaTypa:

1. AtramaHoB, A. A. OcnoBsl CAIIP : yue6HOe nmocobue / A. A. ATamaHOB. —
Kpacnosipck : Cubl'Y um. akagemuka M. ®@. Pemetnéna, 2021. — 92 ¢. — TekcT :
3JIeKTPOHHBIN // JIaHb : anekTpoHHO-Oubnmoreynas cucrema. — URL:
https://e.lanbook.com/book/195086 (nara obparuenus: 23.04.2024). — Pexxum goctyma: 1jis
aBTOPU3. MTOJIb30BATEIIEH.

2. 'npopmMalinoHHbIE TEXHOJIOTHH MTPOEKTUPOBAHUS PATUOIIEKTPOHHBIX CPEJICTB :
yuebHoe ocobue / J1. FO. Mypomrues, 1. B. Tropun, O. A. benoycos, P. FO. Kypaocos. —
Cankr-IlerepOypr : Jlanb, 2022. — 412 ¢. — ISBN 978-5-8114-3240-0. — Texkcr :
9JIEKTPOHHBIN // JIaHb : anekTpoHHO-Onbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/213146 (nara obparienus: 23.04.2024). — Pexxum poctyna: jis
aBTOPHU3. MTOJIb30BATEICH.

0) JonosHuTeabHas1 JUTEpaTYpa:

1.Vcaras, T. B. I'paduka B aBTOMaTU3UPOBAHHBIX CUCTEMaxX. YepTeXU 2IEKTPUUECKUX
cxeM : yuebHoe nocobue / T. B. Ycatas, O. A. Kouykosa. - Marautoropck : MI'TY, 2014. - 1
anekTpoH. onr. guck (CD-ROM). - 3arm. ¢ turyn. okpanma. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3842 (mata obpamienus: 06.10.2023).
- MakpooOBbeKT. - TeKCT : aneKTpoHHBIN. - CBefieHus ocTynHbI Takke Ha CD-ROM.

2. Mamox B.H. Beenenue B coBpemennbsie CAIIP: Kypc nekuuit [DneKTpoHHBbIH
pecypc] / wusmarenbctBo «JAKM Ilpecc», 2010. — 192 c. - Pexum pgocryma:
http://e.lanbook.com/books/element.php?pll id=1314 .- 3aru. c 3kpana



https://e.lanbook.com/book/195086
https://e.lanbook.com/book/213146
https://host.megaprolib.net/MP0109/Download/MObject/3842
http://e.lanbook.com/books/element.php?pl1_id=1314

3. JleBunikuit, A. A. IIpoextupoBanue MukpocucreM. [IporpamMmmHbie cpencTBa
obecnieuenus CAIIP [DnextponHslii pecypc] : Yueb. mocodue / A. A. Jlesurkuii, I1. C.
Mapunymkus. - Kpacnosipck : Cu6. dpenep. yu-t, 2010. — 156 c. — pexxum gocryna:
http://e.lanbook.com/books/element.php?pll id=6046 . - 3ar. ¢ skpaHa.

B) MeToanueckue yKazaHusi:

1. [Toxunae, 0. A. KommnbproTepHOoe MOJEIUPOBAHUE M CO3JAHUE IMPOEKTHO-
KOHCTPYKTOPCKOH JTOKYMEHTaluu B MamuHocTpoeHuu cpenacrBamu CAIIP. Unxenepnas u
koMrbtoTepHas rpaduka B Autodesk Inventor, AutoCAD : yueOGHOe mocobue. Y. 1 / 0. A.
[ToxxumaeB, E. A. CuctynoBa, O. M. Bepewmeii ; MI'TY. - Maruutoropck : MI'TVY, 2016. - 1
snekrpon. ont. guck (CD-ROM). - 3arm. ¢ Turym  o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (mata oOpareHus:
06.09.2023). - MakpooObekT. - Tekcr : anekTpoHHbIH. - CBeneHus: AocTynHbl Takke Ha CD-
ROM.

2. Xnynenes, A.B. CAIIP paninosneKTpOHHBIX YCTPOUCTB [ DNEKTPOHHBIN pecypc]:
meroa. ykazanus / A.B. XnyneneB .— OpenOypr : TOY OI'Y, 2009 .— 21 c. — Pexxum

nocryna: https://1drv.ms/b/sSIAgDNhKSXEUOanS1yu265edwl1ZeRo?e=rLQOIT

r) [Iporpammuoe odecneuenue u UnTepHer-pecypceni:

IIporpamMHoe obecnevenue

HaunmenoBanue o
1o Ne moroBopa CpoKk neiicTBUS JIMIICH3UH
MS Off_lce 2007 No 135 ot 17.09.2007 OeccpovyHO
Professional
7Zip cB00OTHO pacnpocTpansemoe [10 OecCpovyHO
Altium Designer
Academic Edition K-113-11 ot 11.04.2011 6eccpodHo
Oracle Virtual Box | cBo6oaHo pacmpoctpansemoe [10 0eccpovHO
FlowVision K-93-09 ot 19.06.2009 0eccpovHO
FAR Manager cB00OTHO pacnpocTpansemoe [10 OeccpovYHO
ONEeKTPOHHBIE
[IIAKaThI fo K-278-11 or 15.07.2011 GeccpouHo
TUCIUTLTAHE
"OnexTpoHuka"
bpaysep Mozilla cB00OAHO pacrpocTtpansemoe [10 O6eccpouHo
Firefox AIHO pactipoctp P
Bpaysep Yandex [cBoGoaHo pacnpoctpansemoe [1O 6eccpodHO
Arduino cB00OIHO pacmpocTpansemoe [10 6eccpodHO
ACKOH Kowmmac
V2122 J1-1082-22 ot 01.12.2022 OeccpovyHO
Ipodeccuonanbubie 6a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBbI
HasBanue Kypca Cchuika
OnexkTpoHHbIe pecypcsl oubnuoreku MI'TY um. I'.1. https://host.megaprolib.net/M
HocoBa P0109/Web
. https://www.rsl.ru/ru/4readers
Poccutiickas ['ocynapcrBennas 6nbnuoreka. Karamoru
/catalogues/
denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE
yupexaenue «DenepaabHbIii HHCTHTYT URL.: http://www1.fips.ru/
MIPOMBITITICHHON COOCTBEHHOCTH



http://e.lanbook.com/books/element.php?pl1_id=6046
https://host.megaprolib.net/MP0109/Download/MObject/20788
https://1drv.ms/b/s!AgDnhKSXEU0anS1yu265edw1ZeRo?e=rLQOIT

HanmonansHas nHGOpMaIMOHHO-aHATUTUIECKAST URL:
cucrema — Poccuiickuii nuekc Haydnoro nutupoBanus | https://elibrary.ru/project_risc.
(PUHLII) asp

DjekTpoHHas 0a3a nmepuoIuUecKuX u3nanuii East View
Information Services, OOO «MMBUC»

https://dlib.eastview.com/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCIIeUeHUE TUCITUTUTMHBI BKITIOYACT:

Tun u HazBanue aynutopun OcHallleHUEe ayTUTOPUT

KomnerotepHslie kiaccsl yHuBepcutera [lepconanbHbie KOMIBIOTEPHI CO
CHEIHATM3UPOBAHHBIM IPOTPAMMHBIM 00€CIICUEHHUEM.

Jlist yTeHus NEeKUUiA: MOMEeIeHNe U TEXHUYECKHUEe CPECTBA TSl IEMOHCTpalluu
MIPUMEPOB U CIIOCOOOB MPOESKTUPOBAHUS, BUAEO (PUIBMOB U IIPE3EHTALIUM.
MynsTumeaniinoe o6opynoanue (ayu. 460, 365).

Criennanu3upoBaHHbIN KOMITBIOTEPHBIN Kiacc (Jadoparopus 343) 5 KOMIUIEKTOB
orinamounbixX mwiar Triscend TE512S32 ¢ 6aokamu muranus + 5 B 0,5 A, 5 KOMIIBIOTEPOB ¢
O3Y ue menee 512 MBb, mo60it HU reneparop, AByXxKaHaIbHbBIN ocuuiuiorpad ¢ pa3BepTKoi
He meHee 0,2 MKc, U3MEpHUTEINb YaCTOTHBIX XapakTepucTuk. [Iporpammuoe obecrieuenue
Triscend FastChip, mporpammsr st pacyera ko3 dunuertos ¢puastpoB KX u BUX.

Aynutopuu Ui CaMOCTOSITEIbHON pabOThI: KOMITBIOTEPHBIE KIIACCHI; YUTATbHBIC
3ajel Oubnmoreku Ilepconanbubie KombroTepsI ¢ makerom MS Office, Beixomom B
WHTEepHeT U ¢ TOCTYIOM B JEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTEIbHYIO CPey
YHHUBEpPCUTETA



[Tpunoxenne 1

6. YueOHO-MeTOAHYeCKOe o0ecredyeHHe CAMOCTOSITEIbHOH PadoThl 00y4YalOUIUXCS.

OueHouHble cpeACTBa AJIs TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH, IPOMEXYTOUHOM aTTecTalluu 1o
UTOTaM OCBOCHHS IUCUUIUIMHBIL.

B Teuenue cemecTpa npeaycMOTPEHO BBIIIOJHEHHE YCTHBIX U MMCbMEHHBIX KOHTPOJBHBIX
paboT mo aucHUIIMHE (10 WHAMBHIYaJIbHBIM BapuaHTaM), MPOBEpPKa padOT — €KEHEAETbHO,
3amuTa JabopaTOpHBIX padoT.

OcHoBHast yacThb 3aJaHMUil BbIIONHSETCS Ha 3aHiaTusx. CamocrosiTenbHas paboTa
pelycCMaTpUBAET:

- IHOATOTOBKY K 3aHATHAM, U3YYCHUC HeO6XOI[I/IMI>IX pa3aciioB B KOHCIICKTAaXx, y‘Ie6HBIX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX, pa60Ta C CHpaBO‘lHOﬁ HHTGp&TypOﬁ

- HCIIpaBJICHUE OIMUOOK, 3aMeUYaHui, 0opMIICHHE JTa00PaTOPHBIX PaboT.

CamocrosiTeibHAs padoTa B X0[e ayAUTOPHBIX 3aHATHN TpeArosaraeT: u3y4eHue u
MOBTOPEHHE TEOPETHUECKOr0 Marepuajga [0 TemaM JIeKIuW (M0 KOHCIEeKTaM H y4eOHOH
JIUTEepaType, METOINYECKUM YKa3aHHIM), pEeLICHHE 3a/1a4, BBIMOTHEHUE HHAUBHIYaIbHBIX pa0oT.

CamocrosiTesibHAas padoTa MoJ KOHTPOJIEM NpenogaBaTes MPeArnoiaracT NoJAroToBKy
KOHCIIEKTOB U BBIMOJHEHHE HEOOXOJUMBIX PacuyeToB IO pa3jeiaM JUCIUIUIMHBI, pPEelIeHUe U
MpOBEpKa IMpernoaBaTesieM 3a/1ad, 1abopaTopHbIX padoT, paboTa ¢ METOAMUYECKON JTUTEpaTypoH,
MOATOTOBKA K 3aYeTy.

BHeaynuTopHasi caMoOCTOSITeIbHASL PadoTa CTYAEHTOB TIPEINOJaraeT IMOATOTOBKY K
JIa60paTOpHBIM 3aHATUAM, HOI[FOTOBKy K KOHTpOJ’IBHI)IM pa60TaM, BBITIOJTHCHUC SajlaHI/Iﬁ
(;mabopatopHbIX paboT), MOATOTOBKY K 3a4eTy; M3YYeHHE HEOOXOUMBIX Pa3/Ie]IOB B KOHCIIEKTAX,
yueOHBIX MOCOOMSX M METOAMYECKHX YKa3aHUAX; paboTa CO CIpPaBOYHOM JHUTEpaTypoH,
UCIpaBlieHUE OIMOOK, 3amedaHui, odopmieHue padboT; paboTy ¢ KOMIBIOTEPHBIMU
rpadguueckuMy TaKeTaMU H DJCKTPOHHBIMU y4eOHHMKaAMH pa3paObOTYMKOB MPOTPAMMHOIO
o0ecrieyeHns Mo AUCIAIUINHE.

ITo nanHOli AMCUMNJIMHE MPEIYCMOTPEHbI Pa3JiIMYHbIe BUAbI KOHTPOJISI pe3yJibTATOB
00yueHMs: meKyuuti KOHTPOIIb (€XKEHeeNbHas MPOBEpKa BBIMOIHEHUS 3aJaHUil U pabOTHI C
yueOHOM TUTEpaTypoil), nepuoduueckuii KOHTPOIb (1a0opaTOpHbIE paObOTHI) MO KAKIOW TeMe
TUCLHUIUIMHBL,  NPOMEdHCYyMOYHbIA KOHTPOJIb B BUJE 3ayeTa 7 CEMECTpe U BBIOJHEHUS
KypCOBOM pabOTHI .

Tewmsl (pazaens) Bun camocrogrensHOM Dopmbl

paboThI KOHTPOJIS
JUCLUTUTHHBI




Beenenue B
OcHOBHbIE
TEOPETUUECKHUE
U3Yy4YECHHBIE B JIpYrux
TUCIUIUIMHAX s OOydeHus
nucuumae «CAIIP ycrporictB
MPOMANIEKTPOHUKKY».  CrocoObI
IIPOCKTUPOBAHUSI COBPEMEHHBIX
YCTPOMCTB  MPOMIICKTPOHUKHU.
YpoBHM  aBTOMATH3UPOBAHHOT'O
MIPOCKTUPOBAHUSL.
Knaccudukanuss CAIIP. O630p
IPOTrpaMMHBIX MIPOJIYKTOB
3JIEKTPOHHBIX CAIIP.
[Ipou3BoguTen W MOCTABIIUKH
CAIIP MEeYaTHBIX TJIaT.
Poccuiickuit  pemHOk  CAIIP
MEeYaTHBIX IUIAT.

[Taker MPOrpaMMHOIO
obecrieuenuss CAIIP  PCAD-
2002. Coszpmanue mabioHa ISt
PUCOBAHUS AJIEKTPUUECKUX CXEM.
['pynna komMaHa co3gaHusi CXEMbI
3IIEKTPUYECKOU
MPUHIUIINATIBHOM. [Ipumepsr
pucoBaHus cxeMm. ['paduueckoe
peIaKkTUpOBaHUE CXEM.
[To3unmoHHbIE 0003HaYeHMUs,
HOMUHAJIBI " THUIIBI.
[lepenymepanusi  MO3UIIMOHHBIX
o0o3HaueHuil. JlomosHUTETbHBIE
TEKCTBHI. BcnomorarenbHbie
KOMaHJIbl ~ UCIIOJb3yeMbIE TIPHU
pPUCOBAHUU CXEM.

JUACLUIUIMHY.
pazaensl "
MOJIOKEHUS

OOmue  MonOXKeHUs
2.001, T'OCT 2.004, TI'OCT
2.051,) O6mue npaBuIIa
BbinoiaHeHus ueprexeil. (I'OCT
2.301,I'OCT 2.302,I'OCT 2.303)
[IpaBuna  BBIMOJHEHHS  CXEM.
(T'OCT 2.708, T'OCT 2.752,
I'OCT 2.759,T'OCT 2.761, TOCT
2.708, TOCT 2.764, TOCT 2.765,

(TOCT

I'OCT 2.7).

TexHomoruss TEYATHBIX  IIJIaT.
OaHOCTOpOHHUE TJIaThI.
JIByxcTOopoHHME ILJIATHI.
MHorocnoitHbie TLJIATHL.
TodHOCTP  mMEYaTHBIX  ILIAT.
Pazmepni MeYaTHBIX Jiat.
TonmmuHa  medaTtHbIX — IUIaT.
OtBepcTuss  NEYATHBIX  IJIaT.
[TapameTpsl  TPOBOAHUKOB U

3a30poB. KOHTaKkTHBIE MIOMIAIKU

[Toaroroska k
JICKIMOHHBIM U
1a00pPaTOPHBIM
3aHATUAM. BrinmonHeHue
u oopmiieHue
71ab0paTOPHBIX padoT:

IloaroroBka k
71a00paTOPHBIM 3aHATHUSIM
K JEKLUAM

[Tepeuenb TEM 1A
MOJTOTOBKH K JIEKIUSM H
nabopaTOpHBIM paboTam
TIPUBOJTUTCS HIDKE:

1. TIlomroroBka Kk 6
1abopaToOpHEIM padoTam.
W3ydyeHue crnpaBOYHUKA

KOMaH/ POTPaMMBbI
PCAD-2002.

2. N3yueHue 10KyMEHTOB
u CTaHJapTOB Ha
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUE
napamMeTpsl  IEYaTHBIX
I1ar.

3. Odopmaenue
KOHCTPYKTOPCKOI
JOKYMEHTAIIUU Ha
IIPOEKTUPYEMOE U3JIETIHE
COrJIacCHO  TpeOOBaHUSIM
cuctembl ECKJI.

IIpoBepka wu
3almTa
J1a00paTOPHBIX
paboT. DK3aMeH.
KypcoBas
paborta.




oTBepcTUil. [1I10CKME KOHTaKTHBIE
IUIOIAAKA.  ODKpaHHBIE  CIIOM.

["anibBaHMYECKHE MIOKPBITHS.
3amuTHbIC HOKPBITHS.
MapkupoBka. VYcranoBka
JJIEMEHTOB. YcraHoBka
JJIEMEHTOB c OCEBBIMU
BBIBOJIAMHU. YcraHoBKa
JJIEMEHTOB  CO  IUTBIPEBBIMU
BBIBOJIAMHU. YcraHoBKa
MHUKPOCXEM. Panuaropst

oxyiakaeHuss.  [loBepXHOCTHBIM
MOHTaX. MOHTaX MUKPOCXEM Ha
MOBEPXHOCTh. J[MCKpeTHbIE yuII-
snemMeHTbl. [lasnpHas  macka.
[Tpukineiika 3JIEMEHTOB.
[TepcniekTUBBI mapamMeTpoB
NeYaTHBIX IUIAT.

[IpeoOpazoBanue  ¢aiioB U
CO3JJaHUE CIIUCKA COEIUHEHMII.
ITepexon OT CXEMBI
3IIEKTPUYECKOU
NPUHIMIIMATIBLHON K o0pa3zy
MEeYaTHOM ILJIATHI.

['papuueckuit penakTop
nevatHbix wiat PCB. Hactpoiika
koHpurypauuu. Cnou PCB-
npoekta. Co3zaHue  KOHTypa
neyatHoil  marel.  Co3naHue
JOTIOJIHUTEIBHOTO  CJIOS  JIIA
IIPOCTaHOBKHU pa3MepoB.
YnakoBka CXe€Mbl Ha II€YaTHYIO
miaty. PydHoe  pa3smemieHue
KOMIIOHEHTOB Ha IIjIaTe. 3aJaHue
OpaBWJI  NPOEKTUPOBAHUA U
OTpaHUYECHUM. Pyunas
TpacCUpPOBKaA COEMHEHHIA.
[Toncucrema  NMpOEKTHPOBAHUS
MEeYaTHBIX IIaT Specctra.

Bzaumoneicteue
nosb3oBarensckoir CATIP PCAD
c CUCTEMOI Specctra.
UnTepdeiic TPaCCUPOBILHKA.
Komannp! ynpaBiieHust cUCTeMOi
Specctra. Komanasl pasmenieHus
KOMIIOHEHTOB  Ha  IEYaTHOM
Ij1aTe. NHTepakTnBHOE
peIaKTUPOBAHUE U TPACCHUPOBKA.
ABTOTpaccupoBKa.
Bzaumoneiicteue CHCTEMBI
Specctra ¢ MOJB30BATEIBCKOM
CAIIP PCAD.




Pazpabotka TUIIOBOTO
KOMITOHEHTHOT'O MOTYJISI.
Co3nanue KOMITOHCHTA.
Pa3paboTka mocagouyHoro mecra.
HNmena MOCaI0YHBIX MECT.
3anucks cHMMBOJA.  YIaAKOBKa

BEIBOJIOB. JlomotHUTEIBHAS
TEKCTOBas uHpopManus
(ATpuOyTHI). Pazpabotka
CUMBOJIBHOTO o003HaueHus
AJIEMEHTA. VYcranoBka
COOTBETCTBUS MEXIY
M0CaJOYHBIM MECTOM u
rpapuYecKum 0003HAYCHHUEM.
Coznanue 3JIEMEHTOB c
Pa3HOPOAHBIMU  JIOTHYECKUMU
YaCTSIMH.

Cucrema mneyatu M IIOArOTOBKA
3aJaHus Ha I1€4YaTh.

Tembl J1a60paTOPHBIX PadoT

1. 3nakomcTBO ¢ cuctemoit npoektupoBanus PCAD. M3yuenue koMan paboThl ¢ CUCTEMOM

2. Co3ziaHue cXeMbl 3JIEKTPUUECKON MPUHIUINAIBHOMN C UCIIONIb30BAaHUEM PEIAKTOPA CXEM
Shematic.

3. 3HakoMcTBO ¢ pegaktopom nedatHeiX wiat PCB Co3nanne nedyatHo# maThl. (CO31aHue
koHTtypa I1I1, nepexox ot cxemsl I1IT x 06pazy I1IT).

4. Uzyuenue noacucteMsl npoekrupoBanus [1I1 Specctra. M3yueHne ocHOBHBIX KOMaHA U
npaBul paboTsl ¢ mporpammoit. (Tpancisius 111 u3 penakropa PCB B Specctra, uHTepakTUBHAS
tpaccupoBka [1I1, Tpaucnsius 11T u3 Specctra B pegakrop PCB PCAD).

5.3HaKoMCcTBO ¢ penakTopoM Library Executiv u BXOASIINX B €ro cocTaB yTUIUT. OCHOBHBIE
KOMaH/bl, CTPYKTypa pedakTopa M CTpyKTypa OubnuoreuHbix sneMeHToB. Co3maHue
O6MOIMOTEeYHOro 3JeMeHTa (CO3JaHHMe YCIOBHOTO Tpauueckoro oO0O3HAYeHMs IJI CXEMbI
ANEKTPUIECKON MPUHIIMIHAIBHON, pa3padoTKa MocaiouHoro Mecta s oopasa [I1 nByx Tumnos:
SMD u Through-Hole).

6. IloarotoBka 3amanuii u cucrema nedatu PCAD. BriBog Ha meuyaTh NpOEKTHOU
JIOKYMEHTaL1H.

7.3HaKOMCTBO C YTWIMTaMU [JIs1 MOArTOTOBKH, co3gaHHou [IIT k mpous3BoOICTBY.
Nsrorosnenue I111. Monrax I1I1.

MeTtoauyeckue peKOMeHAALMHU JJIsl CTYI€HTOB K J1a00paTOPHbIM 3aHATUAM

1. Vcareni JI.FO. Onucanue nHTErpupoOBaHHON OTIAJOYHOM Cpebl I MUKPOKOHTPOJLIEpa
ADuUCS812. Meroanueckas pa3padotka. - Marauroropck, 2005. — 32 c.

2. Ycarsiii [I.IO CripaBoyHHK 110 cUCTEMe KOMaH]l MUKPOKOHTpOJIepoB cranaapra Intel MCS-
51. - Marnuroropck, 2010.



Kypcosas padora

Llenbto Kypcosoii pabomul SBIAETCS 3aKpEIUIEHUE 3HAHUN U YMEHHMH MOJY4YEHHBIX B XOJ€
BBITNIOJIHEHUS] TUIIOBOM 3a7jauu MPOEKTUPOBaHUs U KoHcTpyupoBaHus 111, a Taxke npuMmeHeHue
HaBBIKOB TOJIYYEHHBIX B XOje OOyueHHMs HpodecCHOHATIBHOM [eATeNbHOCTH. JleMoHcTpamus
BO3MO>XHOCTH BECTH CaMOCTOSITEJIbHYIO IPOEKTHO-KOHCTPYKTOPCKYIO JI€ATEIbHOCTh B 001acTu
IPOEKTHUPOBAHUS M KOHCTPYUPOBAHUS 3JIEKTPOHHBIX YCTpoHCTB. [laHHas KypcoBas pabora, Kak
IPaBUJIO, SIBJIIETCSI HEOTHEMJIEMOM YacCThIO TUIUIOMHOTO NPOEKTa WU TUILIOMHOM paboThI.

MeTtoauyeckue peKoMeHIAINHU /sl CTY/IEHTOB K BbINOJIHEHHIO KYPCOBOii padoThI:

1.Ycarsrii 1.1O. [IporpammupoBanue MUKPOKOHTPOJUIEPOB ¢ 06a30BbIM simpom Intel MCS-
51. Meronuueckue ykazaHus K 1abopaTopHeiM paboTam. Marauroropck, 2009 — 32 c.

Tembl KypcOBBIX paboT:

1.  Pa3paboraTh 31€KTpOHHOE YCTPOICTBO /151 OLIM(POBKHU aHAIOTOBOI'O CUTHAJIA B 3aJaHHOU
M0JIOCE YacTOT ¢ 3aJaHHOl morpemHocTbio. Ha Bxoge ALIIl ycranaBnuBaercs ¢unbtp. s
MUTaHUS HEOOXOMUMBbI BHEIIHWE [JIBYXKaHAIbHbIE HWCTOYHUKU HAIpPSHKEHUS. Y CTPOWCTBO
JIOJI’KHO OBITH BBIMIOJIHEHO KaK JBYCTOPOHHS MeYaTHas Tuiata ¢ aeMeHTHo! 6a3oit SMD.

2. Pa3paboTtaTh UMIYJIbCHOE YCTPOMCTBA 3JEKTPONMUTAHUS € 3alaHHBIMU NapameTpamiu. [1pu
pa3paboTKe YUUTHIBAIOTCS 0COOEHHOCTH KOHCTPYMPOBAaHUS MPeoOpa3oBaTeIbHBIX YCTPOHCTB.
3. Pa3paboraTh HCTOYHUK 3JIEKTPONUTAHHUS C IUGPOBBHIM yIpaBlIeHUEM. Y CTPOWCTBO

JIOJKHO OBITH BBIMIOJHEHO KaK JIBYCTOPOHHS TIeUaTHas Tuiata ¢ 3JeMeHTHOoH 6a3oi SMD.

4. Pa3zpaboraTh QyHKIMOHATBHBIN reHepaTop. Y CTPOHCTBO JOJKHO OBITh BBINOJIHEHO KaK
JIBYCTOPOHHS TIeUaTHas Tuiara 4 Kjiacca TOYHOCTH C dJIeMeHTHOH 0azoit SMD.

S. HeoOxonumo  odopMmuTh  TEeXHHMYECKOE  3a/laHue,  CXEMy  DJIEKTPUYECKYIO
NPUHIUITHATBHYIO0, YePTEKN TIEUaTHOH IUIATH B COOPOYHBINA YEPTEK.
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7. OneHOYHbBbIE CPeACTBA [IVIsl NPOBEeHUS MPOMEKYTOYHOM aTTeCTAIllUN:

HpOMe)KYTO‘-IHaSI arrecranusd UMCCT LCJIbIO ONPCACTINTD CTCIICHD NOCTHIXCHUA 3aIlJIaHUPOBAHHBIX PE3YJILTATOB 06y‘-IeHI/I$I 10 JTUCHUITJIMHEC
(MomyITt0) 3a onpeIeNIeHHBIN epro 00yueHHs (CEMeCTp) M MOKET MPOBOJAUTHCS B POpME 3a4eTa, 3aueTa ¢ OIEHKOW, IK3aMEHa, 3aIUThl KypCOBOTO
npoekTa (paboThl).

JlaHHBII pa3/ien COCTOUT UX ABYX IMyHKTOB:

a) [Inanupyemsbie pe3yabTaThl O0yUYeHUS U OLIEHOYHBIEC CPEICTBA JIJIsl TPOBEACHUS IPOMEKYTOUHOM aTTeCTAINH.

0) [Mopsiiok mpoBeIeHHsI TPOMEKYTOUHOM aTTECTAI|H, TTOKA3aTeId U KPUTEPUU OIICHUBAHUSI.

Kon unaukaropa
Nunukatop 40CTHXEHUS KOMIIETCHITUN Ol1ieHOYHbIE CPEeJICTBA

IIK-1: Cnocoben p33pa6aTLIBaTB CTPYKTYPHBIC q)YHKHI/IOHaJIBHBIe CXCMBbI JJICKTPOHHBIX CUCTEM U KOMIIJICKCOB, IIPUHIHUIIHAJIBHBIX CXEM
yCTpOﬁCTB C UCITOJIB30BAHUEM CPCACTB KOMIBOTECPHOI'O IPOCKTUPOBAHUSA, ITIPOBECACHHUEM IIPOCKTHLIX PACUCTOB U TCXHUKO-3KOHOMUYCCKHUM
000CHOBaHHEM MMPUHHUMACMBIX peIJ_IeHI/Iﬁ

IK-1.1: Pa3pabarbiBaeT 3CKU3HBII MTPOEKT, Bonpocul ona noocomosku k 3auemy:

BKJTIOUAIOIIUI: BEIOOP CTPYKTYpPHOM

. 1.IlocTanoBKa 3a/1a4 3a7a4u NPOEKTUPOBAHUSI YCTPOMCTB MUKPOJIEKTPOHUKH.
CXEMBI 3JIEKTPOHHOT'O YCTPOUCTBA WIH A A p p yerp p p

CHUCTEMBI IIyTCM COTIOCTABIICHHS 2.OCHOBHBIE 3TaIlbl MPOEKTUPOBAHUS YCTPONCTB MUKPOIJIEKTPOHMKH.

pa3IMYHBIX BAPUAHTOB U UX OLEHKU C
TOYKH 3PEHHS TEXHHYECKUX U 3. UHdopManinoHHbII 1 SHEPTETUYECKUN TTOTOKH B CUCTEME.

SKOHOMHYECKUX TPEOOBaHUM; . .
4. Wntepdeiicl W ypOBHM  HWHTETpallud  KOMIIOHEHTOB  YCTpPOMCTB
paccuuThIBaeT BCE HEOOXOAMMBbIE
. MHUKPOIJIEKTPOHUKH.
[I0KA3aTENIH CTPYKTYPHOU CXEMBI . .
. 5.CUCTEMHBIN MOAXOM M KPUTEPUH KAadecTBA IPU IPOEKTUPOBAHUM YCTPONCTB
3JIEKTPOHHOI'0 YCTPONCTBA WU
MHUKPOIJIEKTPOHUKH.
CUCTEMBI, B TOM YHCJIE [10KA3aTEIN

Ka4eCTBa; BEIOMPACT H 0OOCHOBBIBACT 7.CHCTEMHBIN MOAXO0 U METOJ MApaIIEIbHOTO TPOEKTUPOBAHHUS.
CXEMBbI BCTIOMOTaTEeIbHBIX YCTPOICTB
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6.McxonHbple AaHHBIE U ANTOPUTM IPOEKTUPOBAHMs. OTalbl MPOEKTHUPOBAHUS
YCTPOMCTB MUKPORJIEKTPOHUKH.

9. ConepxaHne TEXHHUYECKOTO 3aJaHWs, TEXHHYECKOTO M pabodero mMpOEKTOB.
ANTOPUTM CUCTEMHOTO MIPOESKTUPOBAHUSI.

10. Kunemarnyeckue U AUHAMHUYECKUE 3a/1a4d IIPU NPOEKTUPOBAHUU YCTPOMCTB
MHKPO3JIEKTPOHHKH.

11. Ilpsmas m oOpaTHas 3a7aud O TIOJIOKCHUU TOYEK U 3BEHHEB MEXaHU3Ma

CHCTCMBI. BeKTopHO - MAaTPHUYHBIC MCTOJbI PCIICHUS 3aaa4.

12.3agaun yCcTpOMCTB MUKPORJIEKTPOHUKH M METOJIbI UX PELICHHUS.

T1K-1.2:

HpOI/ISBOI[I/IT TCXHUKO-3KOHOMHNYCCKOC
000CHOBaHHE IMPHUHATOTO pCIICHUS C
pacuc€raMu ce0eCTOMMOCTH YCTpOﬁCTBa
1 CTOUMOCTH €TI0 3KCIUTyaTalluu;
CpaBHHUBACT C aHAJIOT'aMHU 110 TCXHUKO-
OKOHOMHWYCCKUM XapaKTCPUCTUKaAM

KypcoBas pabota, 3aiuTa 1a60paTopHbIX padoT

Tembl 1a0opaTopHBIX padoT

1. 3nakomctBO ¢ cucremor npoektupoBanuss PCAD. M3yuenue xomanj
paboThI ¢ crucTeMoi

2. Coznanue cxeMmbl AJIEKTPUYECKON MPUHIMIHNAIBLHOW C HCIOIb30BaHHEM
penaktopa cxem Shematic.

3. 3nakomcTBO ¢ pemaktopoMm medatHbiX miaaT PCB Co3ganme meuaTHO#
riathl. (co3aanue koutypa 111, mepexon ot cxemsl I1I1 k 00pasy I1IT).

4. Uzyuenme mnoxcucremsl npoektupoBanuss IIII Specctra. M3ydenue
OCHOBHBIX KOMaHJ M TpaBwi paboTbl ¢ mnporpammoi. (tpancisuus [T u3
penaktopa PCB B Specctra, nunrepaktuHas TpaccupoBka [1I1, Tpancasuus 11 u3
Specctra B penaktop PCB PCAD).

5.3HakoMcTBO ¢ pemakTopom Library Executiv m BXOAsAmux B €ro COCTaB
yTuiauT. OCHOBHbBIE KOMaH/Ibl, CTPYKTypa peJakTopa U CTPYKTypa OMOIMOTEUHBIX
anemeHToB. CozmaHue OMONMOTEYHOTO AJIEMEHTAa (CO3/IaHUE  YCJIOBHOTO
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rpa¢pu4eckoro OO0O3HAYEHHS [UIS CXEMbl DJIEKTPUYECKON MNPUHIUITHAIBHOM,
paspaboTtka mocagouHoro mecta st obpasa Il nByx tumoB: SMD u Through-
Hole).

6. IlomroroBka 3amanmii u cucrema neuatu PCAD. BriBog Ha mnedaThb
IIPOEKTHOM JTOKYMEHTALUH.

7.3HaKOMCTBO C YTWJIMTaMU JJid HOAroToBku.cozmannou [T  k
npousBoACTBY. M3rorosnenune I1I1. MonTax 111
Buvinoanenue kypcosoii pabomeoi.

Tembl KypCcOBBIX PadoT:

6. Pa3paboraTe »JIEKTPOHHOE YCTPOWCTBO s OIUGPOBKH aHAIOTOBOTO
CUTHAaJIa B 33JIaHHOM IOJIOCE YacTOT € 3aaHHOi norpemHocteio. Ha Bxone AL
yCTaHaBIUBaeTCs  (QUIBTP. Jns nutaHus ~ HEOOXOMUMBI  BHEITHUE
JBYXKaHAJIbHbIE UICTOYHUKHU HAIMPSHKEHUS. Y CTPOMCTBO JTOJKHO OBITH BHITOTHEHO
KaK JIBYCTOPOHHS ITeYaTHAs IjIaTa ¢ JIeMeHTHOU 6a30ii SMD.

7. PazpaboraTte uMIyJbCHOE YCTPOMCTBA DJIEKTPONMUTAHUSA C 3aJaHHBIMHU
napameTrpamu. [Ipu pa3paboTke y4IUTHIBAIOTCS OCOOCHHOCTH KOHCTPYHPOBAHMS
npeoOpa3oBaTeIbHBIX YCTPOICTB.

8. Pa3paboTaTh HUCTOYHHMK OJIEKTPOMHUTAHUS C UU(PPOBBIM YIpPaBICHUEM.
YCTpoHCTBO TOMKHO OBITH BBITIOJHEHO KakK ABYCTOPOHHS TedaTHas IuiaTta ¢
areMeHTHOM 6a3oit SMD.

9.  Paszpabortarh (GYHKIHMOHAJIBHBII TeHEepaTop. YCTPOHCTBO JOJIKHO OBITh
BBITIOJIHEHO KaK JIBYCTOPOHHS IMeUaTHas 1iata 4 kKjiacca TOYHOCTH C DJIEMEHTHOMN
6azoit SMD.
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10. Heo6xomumo o(oOpMUTH TEXHHUYECKOE 3aJaHhe, CXEMY JJIECKTPHUYECKYIO
NPUHIUITHATIBHYIO0, YSPTEKU NICUATHOH IUIATHl B COOPOYHBINA YEPTEK.

Kpurepuu onieHku (BbIIOJHEHUS KypCOBOM pabOThI):

— Ha OLEHKY «OTJIMYHO» — 00yJarOIIUICS MOKA3bIBAET BBICOKHI YPOBEHb C(OOPMHUPOBAHHOCTH KOMITETCHIIUH, T.€. CTYJEHT JOJDKEH IMOKA3aTh
BBICOKMI YPOBEHb 3HaHUI HE TOJIBKO Ha YPOBHE BOCIIPOM3BEICHHUS U 00BICHEHUS HHPOPMAILINH, HO U HHTEJUIEKTyaIbHbIC HABBIKH PELICHUS 3a1aY,
HaXO0X/EHUS YHUKAJIbHBIX OTBETOB K MPo0OIeMaM, OLIEHKH U BBIHECEHUSI KPUTHUECKUX CYXKJICHUN;

— Ha OLIEHKY «X0POLI0» — 00y4aroIuiics MOKa3bIBaeT CPEIHUN YPOBEHb COOPMHUPOBAHHOCTH KOMIETEHLIUH, T.€. CTY/IEHT JOJKEH MOKa3aTh
3HAHUS HE TOJbKO HAa YpPOBHE BOCIPOU3BEACHMSI U OOBSCHEHUS MHPOpPMAIMHM, HO U MHTEJUIEKTyalbHbIE HABBIKM pEIleHUs MpoOiieM U 3ajad,
HAXO0X/ICHNS YHUKAJIbHBIX OTBETOB K IpoliemMam;

— Ha OLEHKY «Y/I0BJIETBOPHUTEJIbHO» — 00yJarolHiics MOKa3bIBa€T NOPOTOBBI YpOBEHb COPMUPOBAHHOCTH KOMIETEHLUH, T.€. CTYJEHT
JIOJKEH MOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEIEHUS U 00BSICHEHUS] UH(POpPMALIMH, HHTEIJIEKTyaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1aY;

— Ha ONCHKY «HEYAOBJECTBOPUTECJIBLHO» — pPE3yibTaT O6y‘~I€HI/I$I HE HOOCTHUIHYT, CTYACHT HC MOXCT IIOKa3aTb 3HAHUA Ha YPOBHC
BOCIIPOU3BCACHHUA U OOBSICHECHUS HHq)OpMaHHH, HE MOXKCT IMOKAa3aTh MHTCIVICKTYaJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3a71a4.

Iloka3aTenu U KpUTEePUM OLIECHUBAHUSA 3a4eTAa:

— «3a4TeHO0» — OOyuarouuiics JAEMOHCTPUPYET BBICOKMH YpPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHILIMH, BCECTOPOHHEE, CHCTEMAaTH4YecKoe U
riiy0okoe 3HaHHe y4eOHOro MarepHasa, CBOOOJHO BBINMOIHIET MPAKTUUYECKHE 3aJaHusl, CBOOOAHO ONEpUPYET 3HAHUSIMHU, YMEHUSIMH, TIPUMEHSIET UX B
CUTYalUAX MOBBIIIEHHON CI0XHOCTH.

— «He 3a4TeH0» — 00yJarouuiics 1eMOHCTpUpYeT 3HaHUs He 6omee 20% TeopeTHuyecKoro Marepuaa, 10nycKaeT CylleCTBEHHbIE OIINOKU, HE
MOJKET IIOKa3aTh UHTEJUIEKTYaIbHbIE HABBIKK PELICHMSI IPOCTHIX 3a1a4.
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