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JIucr akTyanusanuu padoueii nporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
y4eOHOM TOJly Ha 3aceJaHuu KaQeapbl DIEKTPOHUKU U 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 MHKPOIJICKTPOHHUKH

IIporokomor 20 1. Ne

3aB. kadempoii I[.IOj’caTHﬁ

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM roly Ha 3aceaHuu Kapeapsl DIEKTPOHUKH U MUKPOAJIEKTPOHUKH

[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 DIEKTPOHUKH M MUKPOIJIEKTPOHUKH

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
ITpoexTrpoBanue U nporpaMMupoBaHue cucrteM MHTepHeTa BEleH.

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
IPOMIEKTPOHUKHU. VI3yueHHe [OUCLUIUIMHBI 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 HWHXXEHEpY Ha MPAKTUKE OCBOUTb CKBO3HOE IPOEKTUPOBAHUE
JJIEKTPOHHBIX YCTPOMCTB, OT CO3J@HUS CXEMbl JJIEKTPUYECKOM INPUHUUIMAIBHOU 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 CHCTEMBl 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 rpadUuecKuM 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.
MounTtasx 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, HWH(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. Ycarsiii ; MI'TVY. - 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

HaunmenoBanmne o
10 Ne norosopa Cpox faeicTBus JIULIEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOUHO
Altium Designery 17311 or11.04.2011 Geceposto
Academic
Oracle Virtual |cBoGoaHO 5eCChOUHO
Box pacapocTtpangemoe I10 p
FlowVision K-93-09 ot 19.06.2009 0eCCpOUHO
FAR Manager |cBo60HO OECCPOUHO
ONEeKTPOHHBIE
TPIARATRITIO 1 578.11 ot 15.07.2011 Geccpouro
JUCHUITIINHE
"DneKTPOHUKA"
Bpayzep CBOOOTHO
Mozilla Firefox [pacnpocrpansemoe I1O beccpotno
Bbpaysep CcBOOOJTHO 0eccpoyHO
Arduino cBOOOIHO 0eccpoyHO
ACKOH
Koniiac V21-22 J1-1082-22 o1 01.12.2022 06eccpovHO
IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI
HasBanue xypca Cchlika
YHuBepcurerckas nH(popMalMOHHAas e :
cucrenia POCCIS https://uisrussia.msu.ru
OnektponHbie pecypcbl ondmrorekn MI TV |https://magtu.informsystema.ru/Marc.html?local
nm. I'.J1. HocoBa e=ru
Poccmiickas Tocynapcrsennas https://www.rsl.ru/ru/4readers/catalogues/
oubnanoreka. Karanoru




denepanbHOC rOCY/IapCTBEHHOE OF0KETHOE
yupexaenne «DenepanbHblii nHCTUTYT npoMbliiennoi [URL: http://www1.fips.ru/
COOCTBEHHOCTHY

WNudopmannonnas cuctema - EquHoe okHO qocTyma K
UH(OPMAIIMOHHBIM pecypcaM

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

ITouckosas cucrema Akanemust Google (Google Scholar)|URL: https://scholar.google.ru/

Hanmonansuast WHPOPMAITMOHHO-aHATUTUIECKAST URL:
cucremMa — POCCHIICKMIT MHIEKC HAYYHOT'O IUTUPOBAHUS :
(PUHIT)
DnexkTpoHHas 0a3a mepuoaUUecKuX u3aanui East View
Information Services, OO0 «1IBUC»

9 MarepHaJbLHO-TeXHHYECKOE o0ecneuyeHre TUCHUILINHBI (MOAYJIA)

https://elibrary.ru/project_risc.asp

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHre JUCIUTUINHBI BKITIOUACT:

Tun u Ha3Banue ayautopuu OCHAICHNE ay TUTOPUA

KommerorepHsle  kiaccel  yHuUBepcuTeTra  [lepcoHanbHble  KOMIIBIOTEPHI  CO
CHEeIUATM3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM.

J1is uTeHUS TEeKIHi: TOMEeIIeHHE U TEXHUYECKHE CPEACTBA TSl JEMOHCTPALIMH IPUMEPOB
¥ CTIIOCOOOB MTPOEKTUPOBAHHUS, BUACO PHIIBMOB U ITpe3eHTalwii. MyapTuMeaniiHoe 000pytoBaHne
(ayn. 460, 365).

Crnenuain3upoBaHHBI KOMIBIOTEPHBIA Kiacc (maboparopust 343) 5 KOMILIEKTOB
otiamounsix miar Triscend TE512S32 ¢ 6imokamu nutanus + 5 B 0,5 A, 5 komnsrotepos ¢ O3Y
He meHee 512 MB, nro60ii HY renepatop, IByXKaHAIBHBIN ocUIOrpad ¢ pa3BepTKON HE MEHEe
0,2 MKC, U3MEPUTEIIb YaCTOTHBIX XapakTepucTuK. [Iporpammuoe obecrieucuwe Triscend FastChip,
porpaMMel AJist pacuera ko3 duirenton GuiabtpoB KUX u BUX.

AyIuTOopHuH Ul CaMOCTOSATENIbHOM pabOThl: KOMITBIOTEPHBIE KJIACChI; YHTAJIBHBIE 3aJIbI
oubmuoreku I[lepconanbubie KoMIbIOTephl ¢ maketom MS Office, Beixomom B MHTEepHET 1 C
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CpEAy YHUBEPCUTETA



[Tpunoxenne 1

6. YueOHO-MeTOAHYECKOe oOecredyeHHe CAMOCTOSITEIbHOH PadoThl 00y4YAIOUIUXCS.

OueHouHble cpeAcTBa AJIs TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH, IPOMEXYTOUHOM aTTecTaluu 10
UTOTaM OCBOCHHS IMCUUIUIHHEIL.

B Teuenue cemecTpa npeaycMOTPEHO BBIIOJHEHHE YCTHBIX U MMCbMEHHBIX KOHTPOJIbHBIX
paboT mo aucHUIIMHE (10 WHAMBHIYaJbHBIM BapuaHTaM), MPOBEpPKa pPadOT — €KEHEAETbHO,
3amuTa JabopaTOpHBIX PadoT.

OcHoBHasi yacThb 3aJaHMil BbIIONHSETCS Ha 3aHiaTusx. CamocrosiTenbHas paboTa
pelyCMaTpUBAET:

- IIOATOTOBKY K 3aHATUAM, U3YUCHUC HCO6XOI[I/IMI)IX pasaciioB B KOHCIIEKTAax, y‘le6HI)IX
IOCOOMSIX U MCTOANYCCKUX YKA3aHUAX; pa60Ta C cnpaBquoﬁ JII/ITCpaTypOI;'I

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

CamocrosiTeibHas padoTa B X04€ ayAUTOPHBIX 3aHATHH IPEANOJaracT: U3y4eHue u
IIOBTOPEHHE TEOPETUYECKOr0 MaTepuaja IO TeMaM JeKIUH (1Mo KOHCIeKTaM U y4eOHOH
JUTEpaType, METOINYECKUM YKa3aHHIM), pELICHHUE 3a/]1a4, BbIIOJIHEHUE NHINBUIyaJIbHbIX pa0oT.

CamocrosiTeibHAs pa0doTa MoJ KOHTPOJIEM NpenogaBaTeJis [IPEANoiaracT NoAroToBKy
KOHCIIEKTOB U BBIMOJIHEHHE HEOOXOJUMBIX PacueToB MO pa3jeiaM JUCIHHUILIMHBI, pPelIeHUe U
IIpOBEpKa IMpernoaBaTesieM 3a/1ad, 1abopaTopHbIX padoT, paboTa ¢ METOAMUYECKOM TUTEepaTypou,
MOATOTOBKA K 3a4ETy.

BHeayauTopHasi caMOCTOsITeIbHAsI padoTa CTYAEHTOB IPEIIOJaraeT TOATOTOBKY K
7a00paTOPHBIM 3aHATHSIM, IOATOTOBKY K KOHTPOJBHBIM paboTaMm, BBITOJHEHHE 3aJaHHUH
(J1abopaTopHBIX padOT), MOATOTOBKY K 3a4eTy; U3yUyeHHEe HEOOXOAMMBIX Pa3JIeioB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOAMYECKHX YKa3aHMsX; padoTa CcO CIPAaBOYHON JIHUTEpaTypoOu,
UCTpaBieHue OmMOOK, 3aMedaHui, ocdopmiieHue padboT; paboTy C KOMIIBIOTEPHBIMU
rpadU4ecKUMU TaKeTaMH W DSJEKTPOHHBIMHM Y4YeOHUKaMHU pa3paOOTUMKOB MPOTrPAMMHOTO
o0ecrieyeHus Mo JUCLUIUIMHE.

IMo naHHO#i TMCHUTIIMHE MPETYCMOTPEHbI Pa3jiMYHble BUAbI KOHTPOJISI Pe3yJIbTaTOB
00yueHMs: meKywuti KOHTPOIIb (€XKEHeeNbHas MPOBEpKa BBIMOIHEHUS 33aJaHUNl U pabOTHI C
y4eOHOM TUTEpaTypoit), nepuoduieckuii KOHTPOIb (I1a0bopaTopHbIe paObOThI) MO KAKIOW TeMe
JTUCLUIUIMHBL,  NPOMEJHCYMOYHbI KOHTPOJIb B BUJE 3aueTa B 7 CEMECTpPe U BBINOJHEHHS
KypCOBOH pabOTHI .

Tewmsl (pazaens) Bun camocrogrensHOM Dopmbl

paboTsI KOHTPOJIA
JUCLUILINHEI




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.



Kypcosas padora

Llenbto Kypcosoii pabomul SIBISETCS 3aKpEIUIEHUE 3HAHUM U YMEHMH HOJYYEHHBIX B XOJ€
BBITNIOJIHEHUS] TUIIOBOM 3a7jauu MPOEKTUpOBaHus U KoHcTpyuposanus 1111, a Taxke npuMeHeHnue
HaBBIKOB TOJIYYEHHBIX B XOA€ OOyueHMsI IMpOodecCHOHATIBHOM JeATeNbHOCTH. JleMOoHcTpauus
BO3MOYKHOCTH BECTH CAaMOCTOSATEIBbHYIO MPOEKTHO-KOHCTPYKTOPCKYIO AEATEIbHOCTh B O0JIACTH
IPOEKTUPOBAHUS M KOHCTPYHPOBAHUS 3JEKTPOHHBIX yCTpOWCTB. [laHHas KypcoBas pabora, Kak
NPaBUJIO, SIBIISICTCSI HEOTHEMIIEMON YaCThIO IUTUIOMHOTO MPOEKTA MM TUTUIOMHOM paboTHI.

MeTtoaunueckne peKomeHAaUMUN ANA CTYO,EHTOB K BbIMOJIHEHUIO KprOBOﬁ p360TbI!

1.VYcarniii J1.1O. [IporpammupoBaHie MUKPOKOHTPOJLIEPOB ¢ 0a30BbIM siipom Intel MCS-
51. Meronuyeckue yka3zaHus K 1abopaTopHbiM paboTam. Marauroropcek, 2009 — 32 c.

Tembl KypcoBbIX paboT:

1.  Pa3paboraTh 31€KTpOHHOE YCTPONCTBO /A5l OLM(POBKHU aHATIOIOBOI'O CUTHAJIA B 3a/IaHHOM
M0JI0CE YacTOT ¢ 3afaHHoi morpemHocTeio. Ha Bxome AL ycranaBnuBaercs ¢unbrp. s
NUTAHUS HEOOXOJAWMBI BHEUIHHE JIByXKAaHAIbHBIE HMCTOYHHKH HANpsHKEHUS. Y CTPOHCTBO
JIOJKHO OBITH BBIMIOJTHEHO KaK JIBYCTOPOHHS TIeUaTHas Tuiata ¢ 3JeMeHTHOoH 6a3oi SMD.

2.  Pa3paboTaTh UMIYJIbCHOE YCTPOICTBA 3JIEKTPONUTAHUS € 33JaHHBIMU NapaMeTpamu. [Tpu
pa3paboTKe YUUTHIBAIOTCS OCOOEHHOCTH KOHCTPYHPOBAHUS IPeoOpa30BaTeNbHBIX YCTPOUCTB.
3. Pa3paboraTh HMCTOYHHUK OHJIEKTPONUTAHUSA C IHM(PPOBBIM YIpaBIECHHEM. Y CTPOHCTBO

JOJI’KHO OBITH BBHIMOJIHEHO KaK JBYCTOPOHHS NedaTHas Tuiarta ¢ 3JeMeHTHoH 6a3oit SMD.

4.  Pa3paborarh (QyHKIMOHAIBHBIN I'eHepaTop. YCTPOUCTBO JOKHO OBITH BBIIIOJHEHO Kak
JIBYCTOPOHHS TIe9aTHas Tuiata 4 Kjiacca TOYHOCTH C dJIeMeHTHOH 6a3oit SMD.

5. HeoOxomumo  odopMHTh  TEXHHYECKOE  3a/JlaHue, CXEMYy  JJIEKTPUYECKYIO
MPUHIMITAATBHYI0, YSPTEKH MMEYATHOHN TUIATHI K COOPOYHBINA YEPTEK.



Ipuio:xxkenue 2
7. OnleHOYHbIE CPeICTBA ISl IPOBEAeHNs POMEKYTOYHOM aTTeCTAllUM:

[TpomexyTodHas aTTeCTaus UMEET 1IeIIbI0 ONPEIENIUTh CTENCHD TOCTHXKEHUS
3aIIaHUPOBAHHBIX PE3YIbTATOB O0YUEHHUS MO TUCIUIUIMHE (MOIYIII0) 32 ONPEACTICHHBINA IEPUO/
o0yueHHst (CeMeCTp) U MOKET MMPOBOAUTHLCS B POpMeE 3aueTa, 3aUeTa ¢ OIEHKOM, IK3aMeHa,
3aIIUTHI KYpCOBOTO TIPOEKTa (paboThI).

JlaHHBIIA pa3/ien COCTOUT UX JABYX ITyHKTOB:

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIC CPEIICTBA AJIS TPOBEICHUS
POMEKYTOUHOW aTTECTAIIHH.

6) Iopsiox mpoBeaeHHs TPOMEKYTOUHOM aTTECTAIMH, TIOKA3aTeIN U KPUTEPUHU
OILICHUBAHMSIL.

Kon

MuanukaTop TOCTHKEHUS
AHIUKAT p A

AuKaTopa OrnieHOYHBIE CPEACTBA
KOMIIETEHIINHU

[TK-1: Criocoben pa3pabaTbiBaTh CTPYKTYPHBIC U (YHKITHOHATHHBIC CXEMBI 3JICKTPOHHBIX
CUCTEM U KOMIUICKCOB, TPUHIIMITHATIBHBIX CXEM YCTPOKCTB C MCIIOIh30BAHUEM CPEJICTB
KOMITBFOTEPHOTO MTPOSKTUPOBAHHSI, TPOBEICHUEM TPOCKTHBIX PaCYCTOB U TEXHUKO-
9KOHOMHYECKUM 000CHOBAaHWEM IPHUHUMAEMBIX PEIICHUI

IK-1.1: PazpabarbiBaer Bonpocut ons noocomosxu k 3auemy:
JCKHU3HBIN MPOEKT,
BICTIOUAIOIIHA: BHIGOD 1.IlocranoBka 3ajmauy 3afauyd  [POEKTUPOBAHMS
CTPYKTYPHOH CXEMBbI
AIEKTPOHHOTO

YCTpPOMCTBA WU

YCTPOWCTB MUKPOIJIEKTPOHUKH.

2.0OCHOBHBIE JTalnbl MPOEKTUPOBAHMS YCTPOMCTB
MHKPOIIEKTPOHUKH.

CHCTEMBI MyTEM
COIOCTABJICHUS 3. NndopmaninoHHBIA U SHEPTETUYECKUI TTOTOKU B

pasIMYHBEIX BAPUAHTOB U | CHCTEME.

UX OLIEHKHU C TOUKHU .
4.VnTepeiicsl 1 ypOBHH MHTErpallii KOMIIOHEHTOB

YCTPOWCTB MUKPOJJIEKTPOHUKH.
5.CucTeMHBIN MOAXOJN W KPUTEPUM KayecTBa IpHU

3pEHHUs TEXHUYECKUX
SKOHOMUYECKHUX

TpeboBanyil; MPOEKTHPOBAHUU YCTPOUCTB MUKPOIIIEKTPOHUKH.
PacCUYUTBIBAET BCE

HEOOXOIUMBIE 7.CUCTeMHBI TOAXOJ W METOJl MNapajuieIbHOrOo
[oKa3aTein MIPOEKTUPOBAHUSI.

CTPYKTYPHOH CXEMBI
6.VcxonHble TaHHBIE M AITOPUTM MPOEKTUPOBAHMUS.

IIEKTPOHHOTO 5

. Oransl MIPOEKTUPOBAHUS YCTPOICTB
YCTpPOMCTBA UITU

MHUKPODJIEKTPOHUKH.

CUCTEMBI, B TOM YHCIIE
MTOKa3aTe/IM Ka4CeCTBa,; 9. Conepxanue TEXHUYECKOTO 3a/1aHus,
BBIOUpAET U TEXHUUYECKOTO U pPadoyuero MpoeKTOB. AJTOPUTM
000CHOBBIBAET CXEMBIL CHCTEMHOT'O IPOCKTHUPOBAHUS.
BCIIOMOTATENEHELX 10. Kunematnueckue U TUHAMHYECKHUE 3a7a4d MPU

yeTpoicTs IIPOEKTUPOBAHUH YCTPONCTB MUKPOIEKTPOHUKH.




Kon
WHIUKATOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHU

OueHouHsble CpeCcTBa

11. Tlpsmas m oOpaTHast 3ama4yu O TIOJOKCHHUH
TOYEK U 3BCHHECB MEXaHU3Ma CUCTEMbI. BEKTOpPHO -
MaTPUYHBIC METO/IbI PEIICHUS 3a/1a4.

12.3apaum ycTpoHCTB MUKPOIIEKTPOHUKH U
METO/bI UX PEIICHUS.

[1IK-1.2:

[Tpou3BOIUT TEXHUKO-
HKOHOMUYECKOE
000CHOBaHNE IPUHATOTO
pEILIeHHS C pacueTaMu
cebecToMMOCTH
YCTpOMCTBA U
CTOUMOCTH €T0
9KCIUTyaTaluH;
CPaBHMBAET C
aHAJIOTaMH IO TEXHUKO-
SKOHOMHNYECCKUM
XapaKTepUCTHKAM

Kypcosas pabota, 3amuTa 1adopaTopHbIX padoT

Tembl 1a00paTOPHBIX padoT

1. 3HaKOMCTBO C CHUCTEMOH NPOEKTHUPOBAHUS
PCAD. U3yuenune komaH paboThl C CUCTEMOU

2. Co3ganue  cXeMbl  3JIEKTPUYECKON
MPUHLHUIIMATIBHON C UCIOJIb30BAaHUEM peHaKkTopa
cxeM Shematic.

3. 3HaKOMCTBO C pEAAKTOPOM I€YaTHBIX IJIAT
PCB Co3ganne mnevatHol 1wIaThl. (Co3gaHHE
koHTypa I1I1, nepexon ot cxemsl I1I1 k 0Opa3y IIII).

4. N3ydyeHue NOICUCTEMBI NMPOECKTUPOBAHUS
IIIT Specctra. N3yueHune OCHOBHBIX KOMaHI |
npaBui paboTsl ¢ mporpammoil. (Tpancisus I111 u3
penaktopa PCB B Specctra, uHTepakTUBHas
tpaccupoBka IIII, Tpancmsanusa IIII n3 Specctra B
penaxtop PCB PCAD).

5.3nakomcTBO ¢ penakTopoM Library Executiv
U BXOIAIIMX B €ro cocrtaB yTUIUT. OCHOBHbIE
KOMaHIbl, CTPYKTypa pefakTopa Hu CTPYKTypa
OMOIMOTEYHBIX 3JIEMEHTOB. Coznanue
OMONIMOTEYHOTrO »HJIeMeHTa (CO3JaHHE YCIOBHOI'O
rpaguIecKoro 0003HaueHUS TUTSt CXEMBI
JIEKTPUUYECKOW  NMPUHLIMIIUAIBHONW,  pa3paboTka
rmocagouyHoro mecra aisi obpasza Il aByx Tumos:
SMD u Through-Hole).

6. IloaroroBka 3agaHWii W CHCTEMA II€YaTH

PCAD. BeiBOm ~ Ha  medarb  NPOEKTHOM
JIOKYMEHTaI1H.

7.3HaKOMCTBO c YTUIUTaAMU TUTS
noaroroBku.co3gannon Ik  mpowsBOACTBY.
Nsrorosnenue I111. MonTax 1111
Buvinonanenue kypcosoti pabomul.

TembI KypCcOBBIX padoT:

6.  Pa3paboraTh 3JEKTPOHHOE YCTPOHCTBO s

OoIM(POBKH aHAJIOTOBOTO CHUTHAla B 3aJaHHOU




Kon

WHaukatop HOCTHKECHUS
HHKaTopa OueHouHbIe CpeACTBA
KOMIICTCHIINHU

M0JIOCE YacTOT € 3aJlaHHO# morpeurHocThio. Ha
Bxone AIIIl ycranaBnuBaercs ¢uubtp. s
MUTAaHUS HEOOXOJIUMBI BHEIIHUE IBYXKAHAJIHHBIC
HCTOYHUKU HAIPSDKEHUSA. YCTPOMCTBO JOJIKHO
OBITh BBIIIOJIHEHO KaK JIBYCTOPOHHS TI€YaTHas
iara ¢ anemeHTHou 6a3oit SMD.

7.  Pa3paborarh  HUMITyJIbCHOE  YCTpOMCTBa
ANEKTPONUTAHUS C 33JJaHHBIMU MapameTpamu. [Ipu
pazpaboTke YUUTBHIBAIOTCS 0COOCHHOCTHU
KOHCTPYUPOBaHUS peoOpa3oBaTeIbHBIX
YCTPOMCTB.

8.  Pa3paborarh HCTOYHHK 3JICKTPOIHUTAHUS C
U(POBBIM  yIIPABICHUEM. Y CTPOWCTBO JOJIKHO
OBITh BBIITOJIHCHO KaK JIBYCTOPOHHS TI€YaTHAs
miara ¢ aneMeHTHou 6a3oit SMD.

9.  Pa3zpaborarh (GyHKIIMOHAIBHBIA T€HEPATOP.
YCTpoHCTBO MOKHO OBITH  BBIIOJHEHO Kak
JIBYCTOPOHHS ITeyaTHasl rara 4 Kjacca TOYHOCTH C
asieMeHTHO# 6a3o0it SMD.

10. HeoOxommMo  oQOpMHUTH  TEXHHUYECKOE
3aaHue, cxXemy AIIEKTPHUECKYIO
MPUHIMITHATBHYI0, YEPTEXHU TICUYATHOW IUIAThI U
cOOpOUHBIN YEePTEXK.

Kpurepuu oneHky (BBIIOIHEHUS KypCOBOil paboThI):

— Ha OIEHKY «OTJIMYHO» — O0Oydarouuiics TMOKa3blBaeT BBICOKHI YpOBEHb
c(OpPMHPOBAHHOCTU KOMIIETEHIUH, T.€. CTYICHT JOJDKEH MOKa3aTh BHICOKUN YPOBEHb 3HAHUI
HE TOJBKO Ha YpPOBHE BOCHPOM3BEACHUS M OOBSICHEHHS HWHPOpPMALUU, HO H
UHTEJUICKTYyaJIbHbIE HAaBBIKM PEIIEHUs 3aJay, HAaxXOXKJICHUsS YHUKAIBHBIX OTBETOB K
npo0sieMaM, OLIEHKH U BBIHECEHUS KPUTHUYECKUX CYXKICHHUIA;

— Ha OICHKY «XOopoumo» -— O6y‘-I&IOH.[HI>iCH ITOKa3bIBACT CpCI[HI/Iﬁ YPOBCHB
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, T.C. CTYACHT HOJIZKCH IIOKa3aThb 3HAHUA HC TOJIBKO Ha
YPOBHE BOCIPOU3BECIACHUA U 00BACHEHHS I/IH(bOpMaHI/II/I, HO W MHTCIIJICKTYaJIbHBIC HAaBBIKU
pemiCHuA np06neM " 3aJla4, HaXOXKIACHUA YHUKAJIBbHBIX OTBETOB K npo6neMaM;

— Ha OLEHKY «YydOBJETBOPUTEIbHO» — OOYYaIOUIUIICS MOKAa3bIBAET IOPOTOBBIi
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHLUH, T.€. CTYJEHT JO/DKEH IOKa3aTh 3HaHHUsS Ha
YpOBHE BOCHPOM3BEACHUS M OOBSCHEHHS HHQOpPMAIMK, WHTEUIEKTyallbHble HAaBBIKU
pelIeHus MPOCThIX 3a4ay;



— Ha OILICHKY «Hey10BJIeTBOPUTEIbHO» — PE3yJIbTaT 00y4YeHHsI HE IOCTUTHYT, CTYJEHT
HE MOJKET NOKa3aTh 3HAHUS HAa YPOBHE BOCIPOU3BEICHUS U OOBSICHEHHS HHPOpPMAIUH, HE
MOJKET MMOKa3aTh UHTEJUICKTyaJIbHbIE HABBIKHM PEUICHUS MTPOCTHIX 3a7a4.

IMoka3aTe/u U KPUTEPUH OLIEHUBAHUS 3a4eTa:

— «3a4TE€HO» — OOYYArOIIMHCS JEMOHCTPUPYET BBICOKHI YpPOBEHb CHOPMHPOBAHHOCTH
KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTH4Yeckoe M TiyOoKoe 3HaHWEe Y4eOHOro Marepuana,
CBOOOJTHO BBITIOJIHAET NPAKTUYCCKHE 3allaHMsi, CBOOOJHO ONEPUPYET 3HAHHUSMH, YMEHHSIMH,
MPUMEHSIET UX B CUTYaIUsIX TTOBBIIIICHHON CIIO)KHOCTH.

— «He 3a4TeH0» — 00YyJaIONUICS TeMOHCTPUPYET 3HaHUs He Ooiee 20% TeopeTHIecKoro
Martepuaia, J0IMyCcKaeT CYIIeCTBEHHbBIE OIIMOKH, HE MOXKET 1I0Ka3aTh HHTEIUICKTYaTbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1a4.
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Xnynenes, A.B. CAIIP paanosieKTpOHHBIX YCTPOUCTB [ DNEKTPOHHBINA pecypc]: METO.
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