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JIucr akTyanusanuu padoueii nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM TOJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKU M MUKPOIJIEKTPOHUKH

IIporokomor 20 1. Ne

3aB. kadeapoii I[.IOj’caTLH?I

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2025 - 2026
y4eOHOM rojIy Ha 3aceqaHuu Kapeapbl DJIEKTPOHUKUA U MUKPOIJICKTPOHHUKH

IIporokomor 20 1. Ne

3aB. kadempoii I[.IOj’caTHﬁ

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM roly Ha 3aceJaHuu Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I[.IOj’caTHﬁ

Pabouas mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2027 - 2028
y4eOHOM T'OJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKU M MUKPOIJICKTPOHUKH

IIporokomor 20 . Ne
3aB. kadenpoit J.YO. Ycartsrit




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Lenpio AMCUIUIUIMHBI SIBJISETCS OBJIAZICHUE CTYIEHTAMU HEOOXOIUMBIM U JIOCTaTOYHBIM
YPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIUNA B cooTBeTCTBUM ¢ TpeboBaHusmMu OI'OC BO mo
HanpasieHuto noarotoBku 11.03.04 «3nekTpoHnKa 1 HAHOIIEKTPOHUKAY, TPO(PUITH TOATOTOBKU
«IIporpammupoBaHue 1 31€KTPOHUKA MHOOPMAILIHOHHBIX CHCTEM.

CoBpeMEHHOE pPa3BUTUE CPEICTB IPOMBIIIJICHHOW aBTOMAaTH3allMd Ha OCHOBE
COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB MPEABABIAIOT K AUILIOMUPOBAaHHOMY CIELIUAIUCTY BBICOKHE
TpeOOBaHUS K YMEHMSIM U HaBbIKaM KOMIUIEKCHOT'O IPOEKTUPOBAHUS TaKue cuctemMbl. OTHUM U3
BUJIOB IPO(QECCHOHATIBHOM IEATETbHOCTH OaKalaBpa MOXKET ObITh MPOEKTHO-KOHCTPYKTOPCKas
NesITeNbHOCTh. [103TOMY 1eNbl0 M3Y4YEeHUs JaHHOW NUCIMILIMHBI SBISETCS (OPMHUPOBAHHUE Y
CTYJCHTOB KOMIUIEKCa 3HAaHUM B 00JacTH aBTOMATU3UPOBAHHOI'O MPOEKTHUPOBAHUS YCTPOUCTB
IPOMUIEKTPOHUKHU. VI3yueHue [OUCHUIUIMHBI 3aK/II4aeTcsi B  YCBOGHUM CTYyJAEHTaMU
TEOPETUYECKUX 3HAHUN MO MH(OPMALMOHHOMY, IPOrPAMMHOMY, TEXHUYECKOMY O0€CIIEUEHUIO
CAIIP, B popMupoBaHUY HABBIKOB aHAJIM3a U CUHTE3a YCTPOUCTB MPOMAJIEKTPOHUKH Ha OCHOBE
MOJIEJIMPOBAaHUS TIPOLECCOB CBSA3aHHBIX C CO3JAHMEM COBPEMEHHBIX II€YaTHBIX IUIAT C
ucnonap3oBanueM OBM. B pamkax AaHHON JUCHMIUIMHBI K OCBOEHHUIO IpeiJiaraercs,
HOJYYMBIIUHN HMIMPOKoe pacnpocTtpaHenue B Poccuu, naker nporpamm PCAD. [lanHblil maker
MO3BOJIUT COBPEMEHHOMY WHXXEHEPY Ha MPAKTUKE OCBOUTb CKBO3HOE IPOEKTUPOBAHUE
JJIEKTPOHHBIX YCTPOMCTB, OT CO3J@HUS CXEMbl JJIEKTPUYECKOM INPUHLUIMAIBHON 10
TeHEPUPOBAHUS YIIPABIIIONIMX (aiIoB JIsi 000PYJOBAHUS 110 H3TOTOBJICHUIO (DOTOMIA0IOHOB H
CBEpJICHUsI OTBEPCTUH. |'paMOTHO NOAXOJUTH K BOIIPOCAM IIPOEKTUPOBAHMS IEUATHBIX IUIAT U
CYLIECTBEHHO COKPATUTh BpEMsI Ha IMOKMCK OIMOOK M BpeMsl IPOSKTHPOBAHUS, & TAK)KE BEIOUPATH
ONTUMAaJIbHBIE METO/IbI IIPH PA3pabOTKE MUKPOIPOLIECCOPHBIX CHCTEM.

Koneunas nienp 00y4ueHust — cBOOOJHOE BIIAZICHHE KOMILIEKCOM IIPOIPaMMHBIX CPENICTB,
IIPEIHA3HAYEHHBIX [UIsl IPOEKTHUPOBAHMS U CO3JaHUS IPOEKTUPYEMBIX MHMKPOIPOLECCOPHBIX
CHUCTEM.

Vka3aHHas Ledb JOCTUraeTcs 3a CYET O3HAKOMIIEHHS CTYJIEHTOB C Ppa3InYHBIMU
IPOrpaMMHBIMH CpPEACTBAMHM MOJIEJIMPOBAHUSI pabOThl MPOEKTUPYEMOW MeYaTHOM IIaThl AJIs
MHUKPOIPOLIECCOPHONH CHCTEMBI M MOJKPEIUIAETCS BBIMOJIHEHUEM J1a0opaTOpHbIX paboT U
KypCOBOI pabOTBhl.

2 MecTo qucHMIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI POrpaMMbl

Jucuunnuna CAIIP ycTpoiicTB pOMBIIITIEHHON 3J1€KTPOHUKH BXOJUT B YaCTh yU4eOHOIO
wiaHa (GopMHpYyeMyl0 y4YyaCTHHKaMH OO0pa3oBaTelbHBIX OTHOLICHUH 0Opa3oBaTeNbHOU
IIPOrpaMMBI.

Jns  u3ydeHWs  AUCUUIUIMHBI  HEOOXOIMMBbI  3HaHUS  (YMEHMs,  BIaJEHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YyUEHUS TUCIUIUINH/ TPAKTUK:

Muxponporeccopsl

[IporpamMmMupoBaHue U ANEKTPOHUKA HH)OPMALIMOHHBIX CUCTEM

MaruHHbIE A3BIKH

WNndopmarrka u nHHopMaloHHbIE TEXHOJIOTUI

HauepraTenbHas reomeTpusi 1 KOMIbIOTEPHAs Tpaduka

JluckpeTHas MaTeMaTuKa

3HaHus (YMEHHUs, BJIaJICHHs), MTOJIyYeHHbIE NPU U3yYE€HUU JAHHOW AUCLHUIUIMHBI OYIyT
HEOOXOIUMBI JUISl U3yUSHUS IUCIUILTIH/TIPAKTHK:

BrinonHenue u 3anura BITYCKHOM KBaNU(UKAMOHHOM paboThI

[ToaroroBka k caade u cadya rocy1apCTBEHHOTO HK3aMEHa

IIporpaMMUpOBaHHBIE TEXHUYECKHE CPELICTBA

[IpoekTHas AeATETBHOCTD

IIponsBoacTBEHHAs — MPEIIUIUIOMHAs TPAKTUKA



3 Komnerenuuu odyuyarouerocsi, opMupyembie B pe3yjabTaTe 0CBOCHUA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4YeHuUs

B pesynbrare ocBoeHus muctuiinHbl (Moxyisi) «CAIIP ycTpoiicTB mpOMBIIITIEHHOM
IIEKTPOHUKNY 00YUAIONTUICS TOJIKEH 001a/1aTh CISAYIONTUMHI KOMIETCHITHSIMHE:

Kon nnnukaropa

Nuaukatop 10CTUKEHUS KOMITETEHIIUU

[1K-1 CnocoOen pa3zpabaTbIBaTh CTPYKTYPHBIE U (PYHKIIMOHATBHBIE CXEMbI JIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB, IPUHIIUITUATIBHBIX CXEM YCTPOICTB C UCIOJIb30BAHUEM CPEJICTB KOMIIBIOTEPHOTO

IMPOCKTUPOBAHMA,

IMPOBCACHUCM IMPOCKTHBIX pacucToB u TECXHUKO-DKOHOMHUYCCKUM

000CHOBAaHHUEM IPUHUMAEMBIX PEIICHUHN

IK-1.1

PazpabaTbiBaeT 3CKU3HBIA MPOEKT, BKIIOYAIOMIMNA: BBIOOP CTPYKTYPHOM
CXEMBI 3JIEKTPOHHOI'O YCTPOWCTBA MJIM CHUCTEMBI IIyTEM COIIOCTaBJICHMS
pPa3JIMYHBIX BAapUAHTOB M MX OLEHKU C TOYKM 3PEHMS TEXHUYECKHUX H
HKOHOMHUYECKUX TPEOOBaHMIA; pACCUMTHIBAET BCE HEOOXOUMBbIE TOKA3aTEIH
CTPYKTYPHOM CXEMBI 3JIEKTPOHHOTO YCTPOMCTBA UM CUCTEMBI, B TOM YHCIIE
MOKa3aTeJIN KauecTBa; BBIOMPAeT U 000CHOBBIBAET CXEMbl BCIOMOTaTENIbHBIX
VCTDOWCTB

[1K-1.2

HpOI/ISBOIII/IT TEXHUKO-3KOHOMUYECKOE 000CHOBAHHUE IMPUHATOTO pCIICHUSA C
pacueTaMu ce0eCTOMMOCTHU YCTpOﬁCTBa U CTOMMOCTHU €I'0 SKCILTyaTalluH,
CpaBHHBACT C aHAJIOTaMH I10 TCXHUKO-3KOHOMHNYCCKHUM XapPaKTCPUCTUKAM




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh AMCIUILIMHBI COCTaBisieT 3 3adeTHhIX equHui] 108 akazn. wacos, B ToM
qHUCIIe:
— KOHTaKTHas paboTa — 79 akaJ. 4acos:
— ayauTopHas — 76 akaJ. 4acos;
— BHEAYAUTOPHAS — 3 aKa/I. 4acoB;
— camocTosTeabHas padoTa — 29 akaJl. 4acoB;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

®dopma aTTecTaluu - KypcoBas paboTa, 3a4eT

AynutopHas 3 =
o | wouTakTHAs pabota E 3 Dopma TeKyIIero
=
5 B aKaJ. gacax o Bu KOHTPOJIS
Paznmen/ Tema 3 (B axaj. uacax) g B A . p Kon
S & ©| caMOCTOsATENBPHOM | yCIeBaEMOCTH U
JIMCLIUTIIAHEI 3 E = ., | koMnereHuuu
@) g g5 padoThI MIPOMEKYTOUHOH
Tex. 71a0. | OpaKT. S aTTecTALH
3aH. | 3aH. |U 9

1. 1. CAIIP YCTPOUCTB
MIPOMBIIIITICHHON 3JICKTPOHUKU




1.1 BeeneHue B TUCIUILIAHY.
OcHoBHEIE pazzensl u
TEOPETUYECKUETION0KEHHS
M3ydeHHbIe B OPYTHX
JUCHUIUINHAX U 00ydeHHs
TUCITUTLTNHE «CAIIP
YCTPOUCTB
MPOMAIIEKTPOHHUKIY.
CriocoObl  MPOEKTUPOBAHUS
COBPEMEHHBIX YCTpOICTB
MPOMAIICKTPOHUKH. Y POBHU
ABTOMAaTH3UPOBAHHOTO
MPOCKTUPOBAHUSL.
Knaccudpukanus CAIIP.
00630p IIPOrPaMMHBIX
MPOIYKTOB JIIEKTPOHHBIX

Nzyuenne n

Brimonnenne u

CAIIP. IIpousBomurenn u IIOBTOPEHUE 3a1mTa
MTOCTABIUKA CAIIP TEOPETUIECKOTO 1abopaToOPHBIX
nevyaTHeIX miaT. Poccuiickuit marepuania, pabor.
peiHok  CATIP  medaTHBIX IMOJATOTOBKA U 1. 3maxomctBo ¢ | TIK-1.1, IIK-
I1aT. odopmienue cucTeMoi 1.2
ITaker IPOTPaMMHOTO 1a00paTOpHBIX MIPOEKTHPOBAHHUS
obecnieuenuss CAITP PCAD. pabor, PCAD. Uzyuenue
Co3ganue  mabinoHa s MOJrOTOBKA KOMaH/| paboTEHI C
PHCOBAaHUS  DIEKTPUIECKIX KypCOBO#i pabOTHI. CHUCTEMOH
CXEeM. I'pynma KOMaH[
CO3IaHUs CXEMBI
BIEKTPUIECKOMN
MpUHOUTHATEHOHN. [Ipumepsr
pHCOBaHHUS CXEeM.
T'paduueckoe
pEelaKTHPOBaHUE CXEeM.
Ilo3utmonnrie 0603HAYECHNS,
HOMMHHAJIbI u THIIBI.
Ilepenymepanus
[MO3UIIMOHHBIX 0003HAYEHUIA.
JloToTHUTENbHBIE  TEKCTBI.
BcnomMorarensHbie KOMaH/bI
HCTIONIb3yeMbIe pu
pUCOBaHUU CXEM.
Brimonnenue
1.2 OOumme  NONOXKEHHS " 5 a6
(TOCT 2.001, TOCT 2.004, 3y4eHne u K}g)coson paboThL.
rocT 2051,) O6mne IMOBTOPCHHUC BITIOJIHCHUC U
TEOPETUYECKOTO odopmiieHue
TpaBwiia BBITIOJTHEHHSI 50DATODHEIX
yeprexeit. (TOCT  2.301, varepuaia, frabopatop
FOCT 2.302, TOCT 2.303) MOATOTOBKA U pabot I1K-1.1, TIK-
opopmiaenne  |2. Co3naHue CXeMbI 1.2
TIpaBiia BHIIOTHEHHA CXCM. nmabopaTOPHBIX 3IEKTPUUECKOMN
(TOCT 2.708, TOCT 2.752, patop p !
FOCT 2.759, TOCT 2.761, pabor, TIPUHIAITAATHHOHN C
IIOArOTOBKaA HCIIOJIb30BAHHEM

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

KypcoBOii pabOTHI.

p€aaKTopa CXem
Shematic.




1.3 TexHOIOIMs I€YATHBIX

Iar. OnHocTOpOHHKE
IJIaThL JIByXcTOpOHHUE
IJIATHI. MHorocoiHbIe

miatel. TOYHOCTH IEUATHBIX
IIart. Pa3MepLI NICYaTHBIX
miat. TojImuHA IeYaTHBIX
IIart. OTBepCTI/I}I NICYaTHBIX

iar. [Tapametpsl Brinonnenne
NPOBOJHUKOB M  3a30pOB. KypCOBOH pabOTHI
KoHTakTHbBIC TUIOILA/IKH Brinonuenue u
N Wzyuenue u
OTBEPCTHUH. ITnockue odopmiteHue
MIOBTOPEHHE
KOHTaKTHbIE TUIOILA/IKH. 71a00paTOpHBIX
TEOPETHYECKOTO
OKpaHHbIC CJIOH. pabot
Mmarepuana,
lanpBaHUYECKUE TTOKPBITHS. 3. 3HaKOMCTBO ¢
MOJATOTOBKA U I1K-1.1, IIK-
3amuTHEIE MOKPBITHSL. peIakTopom
odopmiieHHe 1.2
MapxkupoBka. YcraHoBka NEYaTHBIX IUIaT
1a00paToOpHBIX
9JIEMEHTOB. VYcranoBka aGor PCB Coznanue
JJIEMEHTOB  C  OCEBBIMHU p ’ MEYaTHOH IJIaTHL.
MOJrOTOBKA
BEIBOJIaMH. YcraHoBka 9 (co3manme KOHTYpa
KypCOBO#i pabOTHI.
AJIEMEHTOB CO IITHIPEBBIMHU 11, nepexox ot
BBIBOJIaMH. YcranoBka cxemsl I1IT x
MHKDPOCXEM. Paguatopst o6pazy I1I1).
OXJIQXKICHHSI.
TToBepXHOCTHBI ~ MOHTaX.
MonTaxx  MuKpocxeM  Ha
MOBEPXHOCTh.  JIUCKpETHBIC
YUI-2MeMeHThl.  [lasuipHas
Macka. IIpukneiika
aneMeHToB.  IlepcrekTuBb
MapaMeTpoB TeYaTHBIX IIIaT.
1.4 TIpeo6pazoBanue (aiinos
peodp (1) Beimonnenne
u CO3JJaHue CrHCcKa .
. KypCOBOH pabOTHI.
coequnenui. Ilepexon ot
o Brimonnenue u
CXEMBI NEKTPUIECKON
. odopmiieHue
NPUHIMIHAIEHOH K 00pasy
N 71a00paTOPHBIX
MeYaTHOH IIIaTHL.
. pabot
I'paduueckuit penakrop
4. Nzyuenne
MEeYaTHBIX mat PCB. Wzyuenne n
. MIOJICUCTEMBI
Hactpoiika xoHdurypamum. MOBTOpPEHHE
MIPOEKTHPOBAHHUSI
Cron PCB-npoekra. TEOPETUIECKOTO
. IIT Specctra.
Co3naHue KOHTypa Me4aTHOU MaTepuania,
N3zyuenue
IUIATEIL. Cospganue IIOATOTOBKA U I1K-1.1, IIK-
OCHOBHBIX KOMaH]I
JIOTIOJTHUTEJIBHOTO CJIOST JUIs odopmnenue 1.2
U IIpaBUJI paboTHI C
MPOCTaHOBKU pa3MepoB. Ta00paTOPHBIX .
IIPOTrPaMMOH.
YnakoBka CXEMBI Ha pabor,
(tpancistuust 11T u3
neyaTHylo IuiaTy. Pydnoe MIOJrOTOBKA

pa3MelieHie  KOMIIOHEHTOB
Ha Iuiate. 3aJaHue IPaBHII
MPOEKTHPOBAHUS u
OrpaHUYEHUH. Pyunas
TpacCHUpOBKa  COETUHEHHH.
Iloncucrema

MPOEKTUPOBAHUA IEYaTHBIX
riat Specctra.

KypCOBOH pabOTHI.

penakropa PCB B
Specctra,
HWHTEpaKTHBHAS
tpaccuposka [1I1,
Tpancmsuus I111 n3
Specctra B
penakrop PCB
PCAD).




Brinonnenue
KypCOBO# paboThI.
Brimonnenue u
odopmiteHue
71a00paTOpHBIX
pabot
5.3HaKOMCTBO C
pemakropom Library
Executiv u

15 BsanmoeiictBue BXOJMIIINX B €10
noas3oBatenbekoli  CAIIP COCTAB VIIINT
PCAD c cucremoii Specctra. Y :
= OCHOBHEBIE
Wurtepdeiic TpaccupoBIIUKa. Wzyuenne n KOMAHT!
Komannasr yIpaBlICHHS MMOBTOPEHHE i
. CTPYKTypa
CUCTEMOM Specctra. TEOPETUIECKOTO
penakropa u
Komanzp! pasMenieHUs MaTepHana,
. CTPYKTypa
KOMIIOHEHTOB Ha II€4aTHOMH IMOJATOTOBKA U I1K-1.1, TIK-
6 6 4 OHOJIMOTEYHBIX
miare. WHTepakTuBHOE odopmiieHue 1.2
eIaKTHPOBaHNE 31 71a60paTOPHBIX NICMCHTOB.
p P paTop Co3ganne
TPacCHpOBKa. pabor,
OHOIMOTEYHOTO
ABTOTpaccupoBKa. TMOATOTOBKA
o . JJeMeHTa
BzanmogeiicTBre  CHCTEMBI KypcOBO# paOOTHI.
(cozmanue
Specctra c CHOBHOMO
monb3oBatenbckoii  CAIIP }; (bHecKoro
PCAD. P
0003HaYEeHNS 1T
CXEMBI
AMEKTPUIECKON
NPUHIMITHAEHOM,
paspaboTka
IMOCaJ0YHOI0 MeCTa
i obpasa ITIT
nIByx tunos: SMD
u Through-Hole).
1.6 Pa3pabGoTka THUIOBOTrO
Brimonaenne
KOMITOHEHTHOTO MOJTYJISI. N
KypCOBOH pabOTHI.
Co3ganne KOMIIOHEHTA.
Bremonaenne n
Paspabotka IT0CaJOYHOTO
odopmiieHue
MecTta. MmeHa mnocagodHBIX
71a00paTOPHBIX
MECT. 3ammch  CHMBOJIA. Nzyuenue u aGor
yHaKOBKa BBIBOJIOB. HOBTOpeHI/IC p
6. I[Toaroroska
JlomonHUTENbHAS TEKCTOBAs TEOPETUIECKOTO .
3aJaHUi ¥ CUCTEMA
uHpopmaryst  (ATpuOyThI). MaTepuania,
neuatu PCAD.
Paspabotka CHUMBOJIBLHOTO IIOATOTOBKA U I1K-1.1, IIK-
8 8 5 BriBoj1 Ha meyaTh
0003HauCHUS JJIEMEHTA. odopmnenue . 1.2
MPOEKTHOM
VcranoBka COOTBETCTBUS 71a60paToOPHBIX
JTIOKYMCHTAIHH.
MEXAY MOCAZOYHBIM MECTOM pabor,
7.3HAaKOMCTBO C
51 rpaduueCcKuM IMOATOTOBKA
. YTHIUTAMHE IS
oboznauenueM.  CospaHue KypCOBOH pabOTHI.
NOATOTOBKU
3JIEMEHTOB C Pa3HOPOHBIMHU M
cosgannou IIT x
JIOTUYCCKUMHU YaCTSIMU.
MPOM3BO/ICTBY.
Cucrema reyaTu 31
MOATOTOBKA  3aJaHUs  Ha Hsrorosnenme ITIT.
MounTtax I1IT.
I1e4aThb.
HWroro no pazaeny 38 38 29
Hroro 3a cemectp 38 38 29 3a4€T,Kp
KypcoBas padoTa
Hroro no aucnumiuze 38 38 29 yp p >

3a4cT




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

JUis  peanu3anuu  MPETYCMOTPEHHBIX BUAOB y4eOHOM pabOTBI B  KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTHMH B  mpenojgaBaHuu  guctuiinabl  «CAIIP  ycrpoiicT
MIPOMBIIUICHHON 3JIEKTPOHUKI HCHOJIB3YIOTCS TPAJAUIIMOHHASI U MOYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

s popmMupoBaHUs 3HAHUIA 1O JUCIHILTAHE MPETyCMOTPEHBI: 0030pHBIC JICKITUU — JIIs

cUCTeMaTH3allud U 3aKpeIUIeHHWs 3HAaHUM 10 JUCHMIUIMHE, HH(OpMalUOHHBIE — I
O3HAKOMJICHHUSI CO CTaHJIApTaMH M CIPAaBOYHOW WMHGpOpMaIMeH, JEKIUH BU3YyalIH3alud — JUIs
HaIJSIIHOTO  TIPEACTABJIEHUS CIOCOOOB pelleHus 3aaady, npoOieMHas - JUIsl pPa3BUTHSA

MCCJICIOBATEIILCKUX HABBIKOB M M3yUEHUS CIIOCOOOB PEIICHUs 3a/1a4.

Jlis OocBOEHMSI TUCIUIUIMHBI TPEIyCMOTPEHO 8 4Y. HHTEpaKTUBHBIX 3aHATHI. Bce
MPAKTUYECKHUE 3aHSATHUS 10 pasely MPOBOJSATCS B UHTEPAKTUBHOW (opMe W MpeArnonararor
nyOJMYHbIE BBICTYIUIEHUS M 00CYXJIeHUs, B paMkax MHTEpakTUBHOTO 00yUeHUsl MPUMEHSIOTCS
IT-meTonsl  (MCMONB30BAaHME  CETEBBIX  MYJIBTUMEIUUHBIX  YYCOHHMKOB  pa3pabOTUYMKOB
MPOrpaMMHOTO  OOecreueHus, JJIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpcOB MO JaHHOU
JUCIUTUTHHE; COBMECTHAs paboTa B MaJIbIX TpyIinax (2-3 CTyAeHTa) —MHINBUAYAIbHOE 00yUYeHHE.

6 YueOHO-MeTOAMYeCKOE 0O0ecreueHue CAMOCTOSITeIbHOM padoThl 00y4arouXCcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Atamanos, A. A. OcuoBsl CAIIP : yuebHoe mocobue / A. A. AtamanoB. — KpacHosipck
: Cubl'Y um. akagemuka M. @. Pemernéna, 2021. — 92 c¢. — Tekcr : anexTpoHHbIi // JlaHb :
3JIEKTPOHHO-OnOMmoreuynas cuctema. — URL: https://e.lanbook.com/book/195086 (mara
obpamienus: 25.08.2022). — Pexxum qocTymna: Ajist aBTOPU3. TOJIb30BaTENEH.

2. VH}opManmoHHbIE TEXHOJOTHH IPOSKTUPOBAHHUS PAIMOIIEKTPOHHBIX CPENCTB
yuebHoe nocoowue / 1. FO. Mypowmuies, 1. B. Tropun, O. A. benoycos, P. 10. KyprocoB. — CaHKT-
[MerepOypr : Jlaub, 2022. — 412 ¢.— ISBN 978-5-8114-3240-0. — Texkcr : anekTponHsiii // Jlanb
. 2JeKTpoHHO-OMOnmoreunass cuctema. — URL: https://e.lanbook.com/book/213146 (nara
obpamienus: 25.08.2022). — Pexxum f0ocTymna: 11 aBTOPHU3. IOJIb30BATEICH.

0) lonoJiHMTEILHASA JIUTEpaTypa:

1. Vcaras, T. B. I'padguka B aBTOMaTU3UPOBAHHBIX CUCTEMaX. YepTeXU IIEKTPUUECKUX
cxeM : yueOHoe mocobue / T. B. Ycaras, O. A. KouykoBa. - Marautoropck : MI'TY, 2014. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118
938/927.pdf&view=true — 3aru. ¢ skpaHa.

2. KouykoBa, O. A. DIeKTPOTEXHUYECKHE YSPTEKH U CXeMblI : yueOHoe mocodue / O. A.
Kouyxkosa, T. B. Ycaras, 1. FO. Ycarsrii ; MI'TY. - Marauroropck : MI'TY, 2016. - 63 c. : ui.,
TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/113
4362/2902.pdf&view=true — 3arJ. ¢ skpaHa.

3. Mamox B.H. Beenenue B coBpemennbie CAIIP: Kypc neknuii [ D1eKTpoHHBIH pecypc]
| wm3marensctBo  «JIKM  IIpecc», 2010. - 192 c¢. - Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll id=1314 . —3arm. ¢ s3xpaHa.



4. Jlepunkuii, A. A. IlpoektupoBanue MHUKpocucTeM. [IporpamMmHBIE cpeacTBa oOecredeHUs
CAIIP [DnextponHsiii pecype] : Yue0. nocobue / A. A. JleBunkuii, I1. C. MapuHyIIKuH. -
Kpacnosipck : Cub. denep. yu-r, 2010. — 156 <c¢. — pexuMm jgocryna:
http://e.lanbook.com/books/element.php?pll_id=6046. - 3ar. ¢ sxpana.

B) MeToan4yeckue yKazaHusi:

1. Tloxunmaes HO. A. KommnpioTepHoe MOJEIMPOBAHUE U CO3/JaHHE IPOEKTHO-
KOHCTPYKTOPCKOM JOKyMEHTaluu B MamuHocTpoeHuu cpenacrBamu CAIIP. WMuxenepHas u
KommbioTepHas Trpaduka B Autodesk Inventor, AutoCAD [DiekTpoHHBIH pecypc]: ydeOHOe
nocobue. Y. 1/10. A. TToxwunaes, E. A. CBuctynosa, O. M. Bepemeii; MI'TY. - MarHuTo-ropckK:
MITY, 2016. - 1 omexrpon. ont. jguck (CD-ROM). - Pexum jgocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/113
0327/2525.pdf&view=true . - 3aru. ¢ sKpaHa.

Tax:xe MEeTOIUYECKHUE YKazaHusA MpCACTaBJICHBI B ITPHIIOKCHUN 3.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpok neiicTBUS JIULEH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 6eccpodHo
Professional
7Zip CBOOOJHO  PacIpoCcTpaHIeEMOe 0eccpoyHO
Altium Designer
Academic Edition K-113-11 01 11.04.2011 06eccpodHo
Oracle Virtual Box ;?8602[1{0 pactpocTpatieMoc OeccpouHo
FlowVision K-93-09 ot 19.06.2009 0OeCCPOUHO
FAR Manager CBOOOJHO  PacIpoCTpaHIEMOe 0eccpoyHO
ONEeKTPOHHBIE
[IIARATBITIO K-278-11 ot 15.07.2011 GeccpodHo
JUCHUITIINHE
"DneKTPOHUKA"
bpaysep Mozilla  |cBoGogHO  pacmpocTpansiemoe
Firefox 110 Oecepouno
Bpaysep Yandex CBOOOJHO  PacIpocTpaHsIeEMOe 0eccpoyHO
Arduino CBOOOJHO  PacIpoCTPaHIEMOE 0eccpoyHO
ACKOHRomnac 1 1485 95 o1 01.12.2022 Geccpoumo
v21-22

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHbIE CIIPABOYHBbIE CHCTEMBbI

Hazpanue kypca Cchlika

DnekTpoHHas 0a3a mnepuoanueckux wu3ganuii East
View Information Services, 000 «MBUC»
HanmonansHas UH(GOPMAITMOHHO-aHATUTHYECKAs URL:
cucreMa —  PoccWiickuii  WHAEKC  HAy4YHOTO '
nutuposanus (PUHIL)

ITouckoBass cucrema Axazemus Google (Google
Scholar)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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




WNudopmannonnas cucrema - Enunoe

URL: http://window.edu.ru/
OKHO J0CTyIla K HH(bODM&HI/IOHHBIM

®denepasibHOE roCy/AapCTBEHHOE
Or0/KeTHOE yupexnaenune|URL: http://www1.fips.ru/
«DenepannLHbIil HHCTUTYT
Poccuiickas l'ocynapcrBenHas

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

DJNEeKTPOHHBIE pecypchl OMOTUOTEKH
MI'TY nm. I'.1. HocoBa
YHuuBepcurerckas UHGOPMAIMOHHAS
cucrema POCCH A

9 MarepuajJLHO-TEXHHYECKOE o0ecneueHne TN CIHIINHBI (MOLYJIf)

https://magtu.informsystema.ru/Marc.html?locale=ru

https://uisrussia.msu.ru

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Tun u Ha3Banue ayauropun OCHAIICHUE ay TUTOPUA

KowmmberoTepasle  Kiaccel  yYHUBepcUTeTa  [lepcoHanbHBIE  KOMITBIOTEPHI  CO
CHEIHUATH3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICUCHHEM.

JUJIst 9TeHUS JICKIHI : TOMEIICHUE ¥ TEXHUYECKHUE CPEACTBA JIJIsl IEMOHCTPAIIMH IIPUMEPOB
U CIIOCOOOB ITPOEKTUPOBAHHUS, BUACO (PHILMOB U ITpe3eHTaluid. MyIbTUMeniiHOE 000py 10BaHKE
(ayn. 460, 365).

Crierraau3upOBaHHbI KOMITBIOTEPHBIH Kiacc (nabopatopusts 343) 5 KOMILIEKTOB
otiamounbix miaat Triscend TES512S32 ¢ 6iokamu nutanus + 5 B 0,5 A, 5 kommnsiotepos ¢ O3Y
He meHee 512 Mb, mo6oi HY rereparop, AByXKaHaIbHBIN OCIIULIOTpad ¢ pa3BepTKO HE MeHEee
0,2 MKC, U3MEpUTEIh YaCTOTHBIX XapakTepucTuk. [Iporpammuoe obecnieuenue Triscend FastChip,
nporpammsl Juist pacdera kodddumuenTos GuibtpoB KUX un BUX.

AyIATOpUN JUTSI CAMOCTOSATEIHHONW PabOThI: KOMITBIOTEPHBIC KIJIACCHI, YATAIBHBIC 3aJTbI
oubmuorexku IlepcoHanbuble KoMibioTephl ¢ maketom MS Office, Beixomom B MHTepHET 1 C
JIOCTYTIOM B AJICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEILHYIO CPEeTy YHHBEPCUTETA



[Tpunoxenue 2

6. YueOHO-MeToAMYecKOe o0ecrnevyeHUE CAMOCTOSITeIbHOH PadoThl 00Yy4YarOUIUXCS.

OneHouHbIe cpescTBa AJIs TEKYILEro KOHTPOJIS yCIIEBAeMOCTH, IIPOMEXYTOUHOM aTTeCTallH 110
UTOTaM OCBOEHUS IUCLUUIUIMHBI.

B Teuenne CeMCCTpa NpCAyCMOTPCHO BBINMOJIHCHUC YCTHBIX W IMMCbMCHHBIX KOHTPOJIbHBIX
paboT Mo AuCHMIUIMHE (10 WHIUBHIyalbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAEIbHO,
3aIuTa JIabopaToOpHBIX padoT.

OcHOBHas 4YacTb 3aJaHUl BBINONHSETCA Ha 3aHATHAX. CamocTosTenbHas paboTta
IIPEAyCMaTpUBACT:

- MOArOTOBKY K 3aHATHUSAM, M3yuyeHHE HEOOXOAMMBIX PAa3/IeloB B KOHCIEKTaX, Y4eOHbBIX
NOCOOMSIX U METOJMYECKHUX YKa3aHUsAX; paboTa C CIipaBOYHOM JIUTEpaTypoit

- HCTIPaBJICHUE OIIMOOK, 3aMeYaHmi, 0(hOopMIICHHE JTa0OPAaTOPHBIX PaboOT.

CamocTtosiTeibHAass padoTa B X0[e ayAUTOPHBIX 3aHATHIH IpeANosaraeT: u3y4eHue u
MIOBTOPEHHE TEOPETUYECKOr0 Marepuaja Mo TeMmaM JEeKUUH (110 KOHCIEeKTaM U Yy4ueOHOM
JUTEpaType, METOINYECKUM YKa3aHHIM), pELICHHUE 3a/]1a4, BbIIIOJIHEHUE NHANBUIyalIbHbIX pa0oT.

CaMocTosiTe/IbHasi padoTa MO KOHTPOJIEM NMPenoAaBaTeIsi PE/oiaracT MoJAroToOBKy
KOHCIIEKTOB U BBINIOJHEHHUE HEOOXOJMMBIX PACcUeTOB IO pas/esiaM TUCIHIUIMHBI, PElICHUuEe U
IpOBEpKa MpernoiaBaresieM 3a/1a4, JJabopaTOPHBIX paboT, paboTa ¢ METOUYECKOH JINTepaTypoH,
MOJITOTOBKA K 3a4ETy.

BHeaynuTopHasi caMocTosiTe/ibHAsi paGoTa CTYJEHTOB IPEANOiaracT IMOATOTOBKY K
7a00paTOPHBIM 3aHATHUSM, TOJATOTOBKY K KOHTPOJIBHBIM paboTaM, BBIOJHEHUE 3aJaHuil
(;mabopatopHbIX paboT), MOATOTOBKY K 3aUeTy; U3yUeHHE HEOOXOIMMBIX Pa3IeNiOB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOAMYECKHX YKa3aHWsX; paboTa cO COpPaBOYHON JHTEpaTypoOid,
UCIpaBlieHUE OIIMOOK, 3ameuaHui, odopmieHue padboT; paboTy ¢ KOMIBIOTEPHBIMU
rpaguyeckuMy TNakKeTaMd M 3JIEKTPOHHBIMU Yy4YeOHMKaMHU pa3paOOTUMKOB MPOTrPaMMHOIO
o0ecrieyeHns Mo AUCIAIUINHE.

ITo nanHOii AMCUMIINHE NPEAyCMOTPEHBI Pa3jiMyHble BUIbI KOHTPOJISI pPe3yJIbTATOB
00yueHM: meKywuti KOHTPOIIb (€XKEeHeeNbHas MPOBEpKa BBIMOIHEHUS 33aJaHUNl U pabOTHI C
y4eOHON JUTepaTypoil), nepuoouueckuti KOHTPOIJIb (JJabopaTopHBIC pabOTHI) IO KaXKJIOH TeMe
TVCIUATUTMHBL,  NPOMEJCYMOYHbLI KOHTPOJIb B BUJIE 3adeTa B 7 CEMECTPE W BBITOIHEHHS
KypCOBOH paboTHI .

Tewmbr1 (paznemns) Bun camocrositenbHOM Dopmbl

paboThI KOHTPOJIS
JUCLUTUTHHBI




Bgenenue B
OCHOBHBIE
TEOPETUUECKHUE
M3y4YEeHHBIE B JIPyTHUX
TUCIUIUIMHAX s OOydeHus
nucuumae «CAIIP ycrporict
MPOMAIEKTPOHUKKY.  CrocoObI
MPOEKTUPOBAHUS COBPEMEHHBIX
YCTPOMCTB  MPOMAJIEKTPOHUKHU.
YpoBHH  aBTOMaTHU3UPOBAHHOTO
MPOCKTUPOBAHUSL.
Knaccudukanuss CAIIP. O630p
MPOTrpaMMHBIX MPOJIyKTOB
3JIEKTPOHHBIX CAIIP.
[Ipou3BoguTen W MOCTABIIUKH
CAIIP MeYaTHBIX ILJIaT.
Poccuiickuit  pemHOk  CAIIP
MeYaTHBIX IIaT.

[Taker MIPOTPAMMHOI0
obecnieuenust CAIIP  PCAD-
2002. Co3pmanne mabgoHa IS
PHCOBaHUS ICKTPUUECKUX CXEM.
['pynna komanja co3gaHusi CXeMbl
ANEKTPUYECKON
NPUHIUIUAIIBHOM. [Tpumepsnr
pucoBanusi cxeMm. [‘paduueckoe
peaaKTUpOBaHUE CXEM.
ITo3unmoHHBIC 0003HaUYCHHS,
HOMUHAJIbI u TUTIBI.
[lepenymepanusi  MO3UIIMOHHBIX
o0o3HaueHHi. JlomoJHUTETbHBIE
TEKCTHI. BcrmomorarensHbIS
KOMAaHJIbl  HCIIOJb3yEMbIE IpPHU
PHCOBaHHUU CXEM.

JUCLUIUIUHY .
pas3ensl u
MOJIOKEHUS

OO0ume  MOJOXKEHHUs
2.001, T'OCT 2.004, T'OCT
2.051,) Ob6ume IIpaBuJIa
BbinoiHeHus: ueprexeil. (FOCT
2.301,TOCT 2.302,T'OCT 2.303)
[lpaBuna  BBHIMIOJHEHUS  CXEM.
(I'OCT 2.708, T'OCT 2.752,
'OCT 2.759,TOCT 2.761, TOCT
2.708,T'OCT 2.764, TOCT 2.765,

(TOCT

I'OCT 2.7).

TexHonorust mMe4YaTHBIX IUIAT.
OaHOCTOpOHHUE TJIaThI.
JIByxcTOpoHHHE ILJIATBHI.
MHorocnoiiabsie ILJIATHL.
TouHOCTP  mMEYaTHBIX  ILIAT.
Pazmepni MeYaTHBIX Jiat.
TommuHa  medaTHbIX — IJIaT.
OtBepcTusl  NEYATHBIX  IJIaT.

[ToaroroBka k
JICKIMOHHBIM U
71a00pPaTOPHBIM
3aHATUSM. BeimonHeHue
u oopmiieHue
71a00paTOPHBIX padoT:

IloaroroBka k
71a00paTOPHBIM 3aHATHUSIM
K JIEKLUAM

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

1. TIlomroroBka Kk 6
1abopaToOpHEIM padoTam.
W3ydyenune crnpaBoYHHUKA

KOMaH/1 IPOTPaMMBI
PCAD-2002.

2. V3y4eHue 10KyMEHTOB
u CTaH/1apTOB Ha
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUE
napamMeTpsl  IEeYaTHBIX
iar.

3. Odopmnenue
KOHCTPYKTOPCKOU
JIOKYMEHTALUU Ha
MIPOEKTUPYEMOE HU3JIETIHE
COIVIaCHO  TpeOOBaHUIM
cucremsl ECKJI.

IIpoBepka u
3ammra
71a00paTOPHBIX
pabort. 3auer
KypcoBas
pabora.




ITapameTpsl  IPOBOJHUKOB U
3a30poB. KOHTaKTHBIE MIOIIAIKI
oTBepcTuil. [1mockue KOHTaKTHbIE
IUIOIAAKA.  ODKpaHHbIE  CIIOM.

["anibBaHM4ECKHE IIOKPBITHS.
3amuTHbIC HOKPBITHS.
MapkupoBka. VYcranoBka
JJIEMEHTOB. YcranoBka
JJIEMEHTOB c OCEBBIMU
BBIBOJIAMHU. YcraHoBKa
JJIEMEHTOB  CO  IUTBIPEBBIMU
BBIBOJIAMHU. YcraHoBKa
MHUKPOCXEM. Pannaropst

oxnaxjeHuss.  [loBEepXHOCTHBIM
MOHTaX. MOHTaX MUKPOCXEM Ha
MOBEPXHOCTh. JIMCKpETHBIC YMII-
ssieMeHTHl.  IlasipHAsg — macka.
IIpukieiika 3JIEMEHTOB.
[TepcriekTUBBI MapaMeTpoB
MEeYaTHBIX TIIAT.

[IpeoOpazoBanue  ¢aiioB U
CO3JIaHHME CIIMCKA COEAMHEHUHU.
ITepexon oT CXEMBI
3IIEKTPUYECKOU
NPUHIUMIIMAIBHON K 00pa3sy
NI€YaTHOM IJIATHI.

['papmueckuit penakTop
nevatHbix wiat PCB. Hactpoiika
koH¢Qurypauuu. Cnou  PCB-
npoekta. Co3zaHue  KOHTypa
neyatHoil  marel.  Co3naHue
JOTIOJIHUTEIBHOTO  CJIOS  JIA
IIPOCTaHOBKHU pa3MepoB.
YnakoBka CXeMbl Ha I€YaTHYIO
wiary. PydHoe  pa3melieHue
KOMIIOHEHTOB Ha Ij1aTe. 3aJlaHue
IpaBWJI  NPOEKTUPOBAHUA U
OTpaHUYEHUM. Pyunas
TpaccUpOBKa COEIUHEHU.
ITogcucrema  IPOEKTUPOBAHMS
NIEYaTHBIX IUIAaT Specctra.

Bzaumoneiictrue
nons3oBatenbcekoit CAIIP PCAD
c CUCTEMO Specctra.
UnTepdeiic TPacCCUPOBILHKA.
Komannp! ynpaBieHust cucteMoit
Specctra. Komanael pasmenieHus
KOMIIOHEHTOB  Ha  IEYaTHOM
JiaTe. HNutepaktuBHOE
peIaKTUPOBAHUE U TPACCHUPOBKA.
ABTOTpaccupoBKa.
BzaumopeiicTBue CUCTEMEI




Specctra ¢ moNb30BATEILCKON

CAIIP PCAD.

Pa3pabotka TUIIOBOT'O
KOMIIOHEHTHOT'O MOJTYJISL.
Co3nanue KOMIIOHCHTA.

Pa3paboTka mocagouyHoro mecra.
Nmena IOCaOYHBIX MecCT.
3amuck cUMBOJIA.  YIIAaKOBKAa

BEIBOJIOB. JlomoytHUTETBHAS
TEKCTOBAsI nHpopManus
(ATpuOyTHI). Pazpabotka
CHUMBOJIBHOTO 0003HaYCHUS
AJIEMEHTA. VYcranoBka
COOTBETCTBUS MEXKITY
MO0CaJOYHBIM MECTOM u
rpaduYecKumM 0003HAYCHHUEM.
Coznanue 3JIEMEHTOB c
Pa3HOPOAHBIMH  JIOTHYCCKHMU
YaCTSIMH.

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

Tembl J1a60paTOPHBIX padoT

1. 3nakomcTBO ¢ cuctemoit mpoektupoBanust PCAD. M3yuenue komana paboThI ¢ CUCTEMOM

2. Co3ziaHue cXeMbl 3IEKTPUUECKON MPUHIMIHAIBHOM C HCIIOJIb30BAHUEM PEAKTOPa CXEM
Shematic.

3. 3HakoMCTBO ¢ pefaktopom nedatHeiX wiat PCB Co3mnanne nedyatHo# maThl. (CO31aHue
koHtypa I1I1, nepexoxn ot cxemsr I1IT x 06pazy IIIT).

4. Uzyuenue noacuctemsl npoekrupoBanus [1I1 Specctra. MI3yuyeHne ocHOBHBIX KOMaHA U
npaBuil paboTsl ¢ mporpammoi. (Tpancsiius 111 u3 penakropa PCB B Specctra, nHTepakTUBHAS
tpaccupoBka [1I1, Tpaucnsius 11T u3 Specctra B pegakrop PCB PCAD).

5.3HakoMcTBO ¢ penaktopoM Library Executiv u BXOASIIIUX B €ro cocTaB yTUIUT. OCHOBHBIE
KOMaH/bl, CTPYKTypa pelakTopa M CTpyKTypa OubinoreuHbix aseMeHToB. Co3naHue
OMOTMOTEYHOr0 »JIeMeHTa (CO3JaHHe YCIOBHOTO Tpaduueckoro oO0O3HAYeHHUs I CXEMBbI
ANEKTPUUECKON MPUHIIMITHAIBHON, pa3padoTKa mocaiouHoro Mmecta s oopasa II1 nByx Tumnos:
SMD u Through-Hole).

6. IloaroroBka 3amanuii u cucrema nedatu PCAD. BpiBog Ha mnedarb NPOEKTHOM
JIOKYMEHTAIUH.

7.3HaKOMCTBO C YTWIMTaMU [JIs1 MOJArOTOBKH, co3gaHHou [IIT k mnpousBoaCTBY.
Nsrorosnenue I111. Monrax I1I1.

MeToandyecKue PEKOMEHIAIUHA NJIAA CTYACHTOB K JIﬁGOpﬁTOprIM 3aHATUAM

1. Vcarpni JI.FO. Onucanue nHTErpupoBaHHON OTIAJOYHOM Cpebl JIi MUKPOKOHTPOJLIEpa
ADuUCS812. Meroanueckas pa3padotka. - Marauroropck, 2005. — 32 c.

2. Ycarsiii [I.IO CnipaBoyHHK 11O cUCTEMe KOMaH]l MUKPOKOHTpOJIepoB cranaapra Intel MCS-
51. - Marnuroropck, 2010.



KypcoBas padora

Llenbto Kypcosoii pabomul SIBISETCS 3aKpeIUICHUE 3HAHUN W YMEHHI MOJYYCHHBIX B XOJ€
BBITIOJTHEHHS TUTIOBOM 3a[aud MPOEKTUpOBaHus U KoHcTpyupoBanus I, a Takke npuMeHeHue
HaBBIKOB TIOJIYYEHHBIX B XOA€ OOydeHHsI NMpodecCHOHAIBHON NesTeNbHOCTH. JleMOHcTpanus
BO3MOXXHOCTH BECTH CaMOCTOSITENIbHYIO NMPOEKTHO-KOHCTPYKTOPCKYIO JIEATEIbHOCTh B 00JacTh
IPOCKTHPOBAHUS M KOHCTPYHPOBAHUS 3JEKTPOHHBIX YCTpOUCTB. [laHHas KypcoBas pabora, Kak
MIPABUIIO, SABJIAETCS HEOTHEMIIEMOM YaCThIO JUILIOMHOTO MPOEKTA WM TUIUIOMHOM paboThlI.

MeToauueckue PEKOMEHAANUHU TJISA CTYA€HTOB K BLINIOJTHEHUIO KprOBOﬁ paﬁoTbI:

1.Vcarsrii 1.1O. [IporpammupoBanue MUKpOKOHTPOJLIEPOB ¢ 0a30BbIM siipoM Intel MCS-
51. MeTtonuueckue yka3zaHus K JJabopatopHbsiM pabotaMm. Maraurtoropck, 2009 — 32 c.

Tembl KypcoBBIX padoT:

1.  Pa3paboTatrh 37€KTPOHHOE YCTPOMCTBO AJIsl OLIM(PPOBKHU aHAJIOTOBOI'O CUTHANA B 33JJaHHOM
10JI0Ce YacTOT ¢ 3a7jaHHoM morpemHocTeio. Ha Bxone ALl ycranaBnuBaercs ¢unbtp. s
NUTAHUS HEOOXOAMMBbl BHEUIHHME JIByXKaHAJIbHbIE MCTOYHHKH HAaNpspKEHUs. Y CTPOHCTBO
JIOJKHO OBITH BBIMIOJIHEHO KaK JIBYCTOPOHHS TIeUaTHas Tuiata ¢ 3JeMeHTHOH 6a3oi SMD.

2.  Pa3zpaboTaTh UMITYJIbCHOE YCTPOMCTBA SJEKTPOTIUTAHUS C 3alaHHBIMU MTapameTpami. [1pu
pa3paboTKe YUYUTHIBAIOTCSI OCOOEHHOCTH KOHCTPYHPOBAaHUS IPE0OPa30BaTEIbHBIX YCTPOMCTB.
3. Pa3paboTaTh HCTOYHUK 3JIEKTPONUTAHHUS C IU(PPOBBIM YIpaBICHUEM. YCTPOHCTBO
JIOJDKHO OBITH BBIMIOJTHEHO KakK JIBYCTOPOHHS ITedaTHasl 1jiarta ¢ aj1eMeHTHo# 0azoit SMD.

4.  PazpaboraTh (yHKIMOHAIbHBIN reHepaTop. Y CTPONWCTBO JIOMKHO OBITH BBIIIOJIHEHO Kak
JIByCTOPOHHSI TleyaTHasl TuiaTa 4 Kjiacca TOYHOCTH € JIeMeHTHOM 6a30it SMD.

5.  Heobxomumo  ohopMUTh  TEXHMYECKOE  33JaHUE,  CXEMy  JJIEKTPUYECKYIO
MPUHLIMITHATIBHYI0, YEPTEKH MeYaTHOM TUIaThl U COOPOYHBINA YEPTEXK.



Ipuioxkenne 2

7. O1ileHOYHbIE cpeacrea aJisi MpoOBECACHUSA l'[pOMC)KyTO‘lHOﬁ aTreCcranmum:

[IpoMexyTouHas aTTecTalysi UMEET IEJIbI0 OMPEIEIUTh CTENEHb TOCTHKEHUS
3aIUTAHUPOBAHHBIX PE3YJIHTATOB OOYUYECHHS 0 TUCHUILTHHE (MOJIYJIIO) 32 ONPEIEICHHBIN MePUO/
o0OydeHus (ceMecTp) U MOXKET IPOBOAUTHCA B (popme 3aueTa, 3aueTa ¢ OLEHKOM, SK3aMeHa,
3aIUTHI KYPCOBOTO IIPOEKTa (paboThI).

JlaHHBIHN pa3zien COCTOUT UX JABYX IYHKTOB:

a) [lnmanupyemsbie pe3yabTaThl 00yUEHHUS U OIEHOYHBIE CPEICTBA JIJISl TPOBEICHHUS
MIPOMEKYTOUYHON aTTECTAIUU.

0) [Topsmok mpoBeneHUs MPOMEKYTOYHOM aTTECTAINH, TTIOKA3aTEIN U KPUTEPUHU

OLICHHWBAHMA.

Kon
WHIUKATOpa

Nuaukatop 1oCTUKEHUS
KOMIIETEHIINU

OueHouHbIE CpeICTBA

[IK-1: Crioco6en pa3zpabarbiBaTh CTPYKTYPHBIE U (YHKIIMOHATBHBIE CXEMBI 3JIEKTPOHHBIX
CUCTEM U KOMIUIEKCOB, MPUHIMIHUAIBHBIX CXEM YCTPOHCTB C UCIOIb30BAaHUEM CPEJICTB
KOMITBIOTEPHOTO MTPOEKTUPOBAHMSI, TPOBEIEHUEM MPOEKTHBIX PACYETOB U TEXHUKO-
SKOHOMHMYECKUM 000CHOBAaHHWEM MPUHUMAEMBIX pelIeHUI

T1K-1.1:

Pa3zpabareiBaer
JCKHU3HBIN MPOEKT,
BKITIOUAIOIIUI: BEIOOD
CTPYKTYPHOH CXEMBI
JJIEKTPOHHOTO
YCTPOMCTBA UIIU
CUCTEMBI IIyTeM
COTIOCTABIICHUS
pa3IMYHbIX BApHAHTOB U
UX OLIEHKHU C TOUKHU
3peHUsl TEXHUYECKUX U
IKOHOMUYECKUX

Bonpocwt ons noocomosku k 3auemy:

1.ITocranoBka 3amad

YCTPOWCTB MUKPOIJIEKTPOHUKH.

3aga4nu  IMPOCKTUPOBAHHUA

2.0OCHOBHBIE ATambl NPOECKTUPOBAHUS YCTPOUCTB
MHKPO3JIEKTPOHUKH.

3. NudopmaninoHHBIA U SHEPTETUYECKUIN TTOTOKU B
CUCTEME.

4.VnTepeiicsl 1 ypOBHH HHTETPAIIMM KOMIIOHEHTOB
YCTPOMCTB MUKPOJJIEKTPOHUKH.




Kon

NHaukaTop AOCTHIKEHUS

HHKaTopa OueHouHbIe CpeACTBA
KOMIIETCHITHH
TpeOOBaHMIA; 5.CuctemMHBI TOAXOJ M KPUTEPUM KayecTBa MpPHU
paccuuTHIBACT BCE MPOCKTHUPOBAHUH YCTPONCTB MHUKPOAIICKTPOHHKH.
HE00XO0IUMBbIE .
7.CUCTeMHBIIl TOAXOJ W METOJ MapajlielbHOro
MOKAa3aTeIH
. MIPOEKTUPOBAHHS.
CTPYKTYPHOH CXEMBI
SJICKTPOHHOTO 6.McxonHble JaHHBIE M AITOPUTM MPOEKTUPOBAHUS.
ycTpoucTsa nin Dransl HPOEKTUPOBAHMS YCTPOMCTB
CUCTEMBI, B TOM YHCIIE MHKDOJIEKTPOHHIKH.
MOKa3aTeNIN KauecTBa;
BBIOMpAET U 9. Coneprxanue TEXHUYECKOTO 3aJaHM,
060CHOBBIBACT CXEMEI TEXHHUYECKOTO U Pab0dYero MpoeKTOB. AJTOPHUTM
CUCTEMHOT'O TPOEKTUPOBAHHUS.
BCIIOMOTaTeIIbHBIX
. 10. Kunematndeckue U JUHAMHYCCKHEC 3a7a9d TIPH
CTPOKCTB M
yerp MIPOEKTUPOBAHUH YCTPOICTB MUKPOAIEKTPOHHUKH.
11. Tlpssmass m oOpaTHasi 3aJayud O TMOJOKECHUU
TOYCK U 3BCHHECB MEXaHU3Ma CUCTEMBI. BEKTOpHO -
MaTPHUYHBIC METO/IbI PEIICHUS 3a/1a4.
12.3amaun ycTpOCTB MUKPOIJIEKTPOHUKH U
METOJIbI UX PEIICHHUS.
IK-1.2: Kypcogas pabora, 3amura 1adbopatopHbeIX padboT

[Tpou3BOAUT TEXHUKO-
HKOHOMHUYECKOE
000CHOBaHNE IPUHATOTO
pelleHus ¢ pacyeTaMu
ce0eCTONMOCTH
yCTpOMCTBA U
CTOMMOCTH €T0
IKCIUTyaTaIluu;
CpPaBHHUBAET C
aHajoraMu 1o TEXHHUKO-
YKOHOMHUYECKUM
XapaKTEePUCTHKAM

Tembl 1abopaTOpHBIX padoT

1. 3HaKOMCTBO C CHCTEMOM NMPOEKTHPOBAHUS
PCAD. 13yuenue komanj paboThl ¢ CUCTEMOM

2. Co3ganve  cXeMbl  BJIEKTPUYECKON
IMPUHLMIIMAIBHOM € HCIOJB30BAaHUEM pEJAKTOpa
cxeM Shematic.

3. 3HaKOMCTBO C PEAAKTOPOM IE€YATHBIX IIAT
PCB Co3ganme mnevatHoi 1iaThl.  (Co3gaHue
koHTypa I, mepexox ot cxems I1I1 k o6pazy I1IT).

4. W3ydyeHue NOJICUCTEMBI MPOECKTHUPOBAHUS
IIIT Specctra. N3yueHne OCHOBHBIX KOMaHI |
npaBm1 paboThl ¢ mporpammoi. (Tpancisauus [I1 u3
pemaktopa PCB B Specctra, uHTepakTHBHaA
tpaccupoBka [III, Tpaucmsuua IIIT u3 Specctra B
penakrtop PCB PCAD).

5.3nakomcTBO ¢ pepaktopom Library Executiv
U BXOJAIIMX B €ro cocraB yTUIUT. OCHOBHbIE
KOMaHJIpl, CTPYKTypa pelakropa M CTpPYKTypa
OUOINOTEYHBIX AJIEMEHTOB. Coznanue
OMOJMOTEYHOTO AJIEMEHTa (CO3JaHUE YCIOBHOTO
rpadu4ecKoro 0003HaYCHHUS Ui CXEMBI




Kon

uHuKaTopa | VIHINKATOP TOCTHKCHHS

KOMIICTCHIIN

OueHouHsble CpeCcTBa

JNEKTPUYECKON  MPUHLIMIHUAIBHONW,  pa3paboTka
nocagoyHoro mecra ansi obpasza III1 nByx THIOB:
SMD u Through-Hole).

6. IloaroroBka 3agaHuMii U cuUcTEMa IME€YaTH

PCAD. BriBon Ha eyarth MPOEKTHOM
JIOKyMEHTAIUH.
7.3HaKOMCTBO C YTUIIUTAMHU IS

noaroroBku.co3gannon Ik mpowusBoOACTBY.
Hsrorosnenue I111. Montax 1111
Buvinonnenue kypcosoii pabomui.

Tembl KypcoBBIX paboT:

6.  Pa3paborarh 3MEeKTpPOHHOE YCTPOWCTBO MAJIst
OLM(POBKHU aHAJIOTOBOTO CHUTHAla B 3aJaHHOU
MOJIOCE YacTOT € 3aJIaHHOi morpenrHocThio. Ha
Bxone AIIIl ycranaBnuBaercs ¢uubtp. s
MUTAaHUS HEOOXOJIUMBI BHEIIHUE IBYXKAHAJIHHBIC
HUCTOYHUKH HANpsOKEHUs. Y CTPOWCTBO JIOJIKHO
ObITh BBIIIOJIHEHO KaK JIBYyCTOPOHHSI I€4aTHas
T1aTa ¢ 3JIeMeHTHOH 6a3oit SMD.

7.  Pa3paborath  HUMITyIIbCHOE  YCTpOMCTBa
ANEKTPONUTAHUS C 3aJJaHHBIMU TapameTpamu. [Ipu
paspaboTke YUHUTBIBAKOTCS 0COOCHHOCTHU
KOHCTPYUPOBaHUs mpeoOpa3oBaTeIbHBIX
YCTPOUCTB.

8.  PazpaboraTh MCTOYHHK DIIEKTPOIMUTAHUS C
HU(pPOBBIM yIpaBlIE€HUEM. YCTPOMCTBO TOJIAKHO
ObITh BBIIIOJIHEHO KaK JIBYyCTOPOHHS I€4aTHas
T1aTta ¢ 3JIeMeHTHO# 6a3oit SMD.

9.  PaszpaboraTh (hyHKIIMOHAJIbHBIA T'E€HEPaTop.
YCTpONCTBO MODKHO OBITH  BBINIOJHEHO Kak
JIBYCTOPOHHS ITeyaTHasl riara 4 Kjaacca TOYHOCTH C
aseMeHTHOM 6a3oit SMD.

10. HeoOxommMo  oQOpMHUTH  TEXHHUYECKOE
3aJlaHue, cxXemy ANEKTPUUYECKYIO
MPUHIMITHATBHYI0, YePTeXHU TCUYATHOW IUIAThl U
COOPOYHBIN YEPTEK.

Kpurepuu oneHkr (BBIIOIHEHUS KypCOBOil paboThI):




— Ha OLEHKY «OTJIMYHO» — OOydarouuiics mOKa3blBaeT BBICOKMH YpOBEHb
c(OpMHPOBAHHOCTH KOMIIETEHIUH, T.€. CTYACHT JOJDKEH MIOKa3aTh BHICOKUN YPOBEHb 3HAHUI
HE TOJBKO HAa YpPOBHE BOCHPOM3BEACHUS M OOBSICHEHHS WHPOpPMALUU, HO W
WHTCJUICKTYyQJIbHBIC HAaBBIKM PEIIEHUs 3aJad, HAaxOXKJICHUsS YHUKAIBHBIX OTBETOB K
po0sieMaM, OLIEHKH U BBIHECEHUS KPUTHYECKUX CYXKICHUI;

— Ha OLEHKY «XOpOLIO0» — OOYyYaloIIUiics TMOKa3blBaeT CpEeIHUNl YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHLIUH, T.€. CTYJCHT JOJDKCH IMOKa3aTh 3HAHUS HE TOJBKO Ha
YPOBHE BOCIIPOM3BEJCHUS U OOBSCHEHUS MH(OpPMALMK, HO U UHTEIJICKTYyallbHbIE HAaBBIKU
peleHus IpobIeM U 3ajjay, HaX0XKJIeHHs] YHUKAJIbHBIX OTBETOB K IpolieMam;

— Ha OLCHKY «YAOBJIETBOPUTECJIBLHO» — O6y‘I&IOH.[PIfICSI IIOKa3bIBACT HOpOI‘OBHﬁ
YPOBCHb C(bOpMPIpOBaHHOCTI/I KOMHeTeHHHﬁ, T.C. CTYACHT HOJDKCH IIOKAa34aTb 3HAHUA Ha
YPOBHC BOCIIPOU3BCACHUS U 00BsACHEHHS I/IH(1)OpMaI_II/II/I, HHTCJUICKTYAJIbHBIC HABBIKA
peICHUA IPOCTBIX 3aJia4;

— Ha OCHKY «HEYAOBJIECTBOPUTEJIbHO» — PE3YJIbTAT 06y‘IeHI/I$I HC JOCTUTHYT, CTYACHT
HC MOZKCT IIOKAa3aTb 3HAHHWA HA YPOBHC BOCIIPOHU3BCIACHUS U 00BSACHEHHS I/IH(I)OpMaI_II/II/I, HC
MOZKET IMOKa3aTh MHTCIJICKTYAJIbHbIC HABBIKU PCHICHUA MTPOCTHIX 3aaa4.

IMoka3aTe i U KPUTEPUH OLEHUBAHUSI 324eTAa:

— «3auTeH0» — OOYYAIOIIHMICS JIEMOHCTPHPYET BHICOKHHA ypPOBEHH CPOPMHPOBAHHOCTH
KOMIICTCHIIMI, BCECTOPOHHEE, CHCTEMATHYeCKOe M TJyOOKOoe 3HaHWE YYeOHOro Marepuaa,
CBOOOJHO BBITIONHSACT MPAKTHYCCKHUE 3aJaHHS, CBOOOTHO OINEPHPYET 3HAHUSMHU, YMCHUSIMH,
MPUMEHSIET UX B CUTYallUsSIX MOBBIIIEHHON CIIOKHOCTH.

— «He 3aYTeHO0» — 00YUaIOIIHIAC TeMOHCTpUpPYeET 3HaHUs He 6osee 20% TeopeTuuecKoro
MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OITMOKH, He MOXKET MOKa3aTh MHTEIIEKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a]1ad.
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