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Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

[IpoTrokonm oT 20 1. Ne

3aB. kadeapoii I[.IOX’C&TBII?'I

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

IIporokomor 20 1. Ne

3aB. kadempoii I[.IOj’caTHﬁ

Pabouas mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2025 - 2026
y4eOHOM T'OJly Ha 3aceJaHuu Kapeapbl DIEKTPOHUKH M MUKPOIJICKTPOHUKH

[Iporokomn ot 20 1. Ne

3aB. kadeapoii Z[.IOj’caTHﬁ

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM roly Ha 3aceaHuu Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I[.IOj’caTHﬁ




1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

Lenbio AMCHUIUIMHBI SIBISETCS 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 PEABABIAIOT K AUILNIOMUPOBAaHHOMY 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 popMHpOBaHUHU HABBIKOB aHAJIHM3a M CHHTE3a YCTPOUCTB MPOMAJIEKTPOHUKH HA OCHOBE
MOJICJIMPOBAaHUS IIPOLECCOB 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 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 JUIsl IPOEKTHUPOBAHMS U CO3JaHUs IPOEKTUPYEMBIX MHKPOIPOLECCOPHBIX
CHUCTEM.

Vka3aHHas Ledb JOCTUraeTcs 3a CYeT O3HAKOMJICHHS 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  JAUCUUIUIMHBI  HEOOXOXuMMBI  3HaHUS  (YMEHMs,  BJIaJeHUs),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUIUINH/ IPAKTUK:

Muxkponpoieccopsl

[IporpamMmMupoBaHue 1 ANEKTPOHUKA HH()OPMALIMOHHBIX CUCTEM

MaiuHHbIE 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

IIpoekTHas neATENBHOCTD

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAS PAKTUKA



3 Komnerenuuu odyuyarouerocsi, opMupyembie B pe3yjabTaTe 0CBOCHUA

AUCHUILINHBI (MOAYJI5) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHH s

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

Kon nnnukaropa

Nuaukatop 10CTUKEHUS KOMITETEHIIUU

[TK-1 CnocoOen pa3zpabaTbiBaTh CTPYKTYPHBIE U (PYHKIIMOHAIBHBIE CXEMbI JIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB, IPUHIIUITUATIBHBIX CXEM YCTPOICTB C UCIOJIb30BAHUEM CPEJICTB KOMIIBIOTEPHOTO

IMPOCKTUPOBAHMA,

IMPOBCACHUCM IMPOCKTHBIX pacucToB u TECXHUKO-DKOHOMHUYCCKUM

000CHOBAaHHUEM IPUHUMACEMBIX PEIICHUHN

IK-1.1

PazpabaTbiBaeT 3CKU3HBIA MPOEKT, BKIIOYAIOMIMNA: BBIOOP CTPYKTYPHOM
CXEMBI 3JIEKTPOHHOI'O YCTPOWCTBA MJIM CHUCTEMBI IIyTEM COIIOCTaBJICHMS
pPa3JIMYHBIX BAapUAHTOB M HX OLEHKU C TOYKHM 3PEHHUsSI TEXHUYECKUX H
HKOHOMHYECKUX TPEOOBaHUI; pACCUUTHIBAET BCE HEOOXOJUMBbIE ITOKA3aTEIH
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 AMCHUILUIMHBI COCTaBisieT 3 3adeTHhIX equHul] 108 akazn. wacos, B ToM
qHCIe:
— 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 Ll
o | xonTakTHAs pabota E 5 Dopma TeKyIIero
=
5 B aKaJl. yacax (] Bun KOHTPOJIS
Paznmen/ Tema 3 (B axaj. uacax) =< . P Kon
= & ©| cCaMOCTOATEIIBHOM |  ycIeBaeMOCTH U
JIMCLIUTIIAHEI 5 £ ., | xommereHnuM
&) g g paboThI MIPOMEKYTOUHOH
Tlex. 7a0. | mpaKT. R aTTecTALH
3aH. 3aH. [O 9

1. 1. CAIIP YCTPOUCTB
MIPOMBIIIITICHHON 3JICKTPOHUKU




11 Brenenne B
JUCLUIUINHY . OcHOBHbIE
paszenbl u
TEOPETUYECKUETION0KEHHS
U3y4YCHHBIC B JIpyTuX
JUCHUIUINHAX IS 00ydIeH s
JUCITUTTNHE «CAIIP
YCTPOUCTB
MIPOMDJIEKTPOHUKI.
CriocoObl  POEKTUPOBAHUS
COBPEMEHHBIX YCTPOKHCTB
MIPOM3JICKTPOHUKH. YPOBHHU
aBTOMAaTU3UPOBAHHOTO
MIPOEKTHPOBAHMS.
Knaccudpukanus CAIIP.
00630p MIPOTPaMMHBIX
MPOAYKTOB  JIEKTPOHHBIX
CAIIP. IlpouwsBoaurenu u
MOCTaBIUKI CAIIP
MeYaTHBIX Iu1aT. Poccuiickuit
peiHOK  CAIIP  mewatHbIX
Tiar.

ITaker MPOrPaMMHOTO
obecnieuenus: CAITP PCAD.
Cospmanve mrabiioHa s
PHCOBaHUS  3JIEKTPHUYECKHX
cxem. [Ipynma  xomaHp
CO3/IaHHs CXEMBI
SIEKTPUIECKON
MpUHOKIIHANBHON. [Ipumepsl
pHCOBaHHUSA CXEM.
I'paduueckoe
pelaKTHpOBaHUE CXEM.
TTo3unnonHbIe 0003HAYEHMS,
HOMUHAJIBI u THUIIBL.
Ilepenymepanus
IMO3UIIMOHHBIX 0003HAYECHUH.
JlonOTHUTENIbHBIE  TEKCTHI.
BcnomMorarensHbie KOMaHbI
UCIIOJIb3yEMBbIE pu
pUCOBaHUU CXEM.

6/11

Nzyuenne n
MOBTOPEHHE
TEOPETHYECKOTO
Marepuana,
IIOJTOTOBKA H
odopmiieHue
11a00paTOPHBIX
pabor,
MOJITOTOBKA

KypCOBO#i pabOTHI.

Brmonnenue u
3aIuTa
1abopaToOpHBIX
pabor.

1. 3HaKOMCTBO C
cUucTeMoi
MIPOCKTHPOBAHHUSI
PCAD. Uzyuenue
KOMaH/| paboTEHI C
CHUCTEMOU

IK-1.1, TIK-
1.2

1.2 OOmme  MOJOXEHHS
(TOCT 2.001, TOCT 2.004,
TOCT  2.051,) OGmmue
TpaBHiIa BBITIOJHEHUS
yeprexeir. (COCT 2.301,
T'OCT 2.302, TOCT 2.303)
TIpaBusia BBITIOHEHHUS CXEM.
(TOCT 2.708, TOCT 2.752,
TOCT 2.759, TOCT 2.761,
TOCT 2.708, TOCT 2.764,
T'OCT 2.765, TOCT 2.7).

N3yuenue u
MOBTOpPEHHE
TEOPETHYECKOTO
Mmarepuaa,
MIOJTOTOBKA H
odopmiieHue
1a00paTOPHBIX
pabor,
MOJIrOTOBKA

KypcoBOii paOOTHI.

Brinonnenne
KypcoBO# paboTBhI.
Brimonnenue u
odopmiteHue
71a00paTOPHBIX
pabor
2. Co3yianme cXeMbl
3IEKTPUUECKOMN
TIPUHIUITHAIBHON C
UCIIOJIb30BaHUEM
penakTopa cxem
Shematic.

IIK-1.1, IIK-
1.2




1.3 TexHOIOrHs II€YATHBIX

Iar. OmgHOCTOpOHHME
IJIaThL JIByXCTOpOHHHE
IJIATHI. MHorocioliHbIe

rwiatbl. TOYHOCTh MEYATHBIX
wiat. Pa3Mepsl medyaTHBIX
wiat. ToJdmMHA TeYaTHBIX
wiat. OTBepCTHsI MEeYaTHBIX
TUIar. IMapameTpsl
NPOBOJHUKOB M 3a30pOB.

Brimonaenne
KypCOBO#H paboThI.

KoHTakTHbBIC TUTOTIA KK Brimonuenue u
N Wzyuenue u
OTBEPCTHUH. ITnockue odopmiteHue
MIOBTOPEHHE
KOHTAKTHBIE TUTOIIAIKH. 71a00paTOpHBIX
TEOPETHYECKOTO
OKpaHHbIC CJIOH. pabot
Mmarepuana,
lanpBaHUYECKHUE TOKPBITHS. 3. 3HaKOMCTBO ¢
MHOATOTOBKA U TIK-1.1, IIK-
3amuTHbIe TTOKPBITHSL. 6/21 peaakTopoM
odopmiieHHE 1.2
MapxkupoBka. YcraHoBka MeYaTHBIX TUIAT
11a00paTOPHBIX
JJIEMEHTOB. VYcranoBka aGor PCB Coznanue
JJIEMEHTOB  C  OCEBBIMHU p ’ MEYaTHOH IJIaTHL.
MOJIrOTOBKA
BEIBOJIaMH. YcranoBka 9 (co3manme KOHTYpa
KypCOBO#i pabOTHI.
3JIEMEHTOB CO IITHIPEBBIMHU 11, nepexox ot
BBIBOJIaMH. YcranoBka cxemsl I1IT x
MHKDPOCXEM. Panuaropst o6pazy I1I1).
OXJIQXKICHHSI.
TToBepXHOCTHBI ~ MOHTaX.
MonTaxxk  MHKpocxeM  Ha
MOBEPXHOCTh. JIUCKpETHBIE
YHUI-2JIeMeHThl.  [lasuipHas
Macka. [Ipuxneiika
aneMeHToB.  IlepcriekTuBbI
MapaMeTpoB TeYaTHBIX IIIaT.
1.4 TIpeoGpazoBanue (haitnos
peodp Cb Brimonnenne
u CO3JaHUe CIIHCKA N
N KyPCOBO# paOOThI.
coequnenuit. Ilepexon ot
N Brimonnenue u
CXEMBI NEKTPHIECKON
. odopmiieHue
MPUHIMIIHAIEHOW K 00pasy
N 71a00paTOPHBIX
MeYaTHOH IIIaTHL.
. pabot
I'paduueckuit penakTop
4. Nzyuenmne
MEeYaTHBIX mat PCB. Wzyuenne n
. MIOJICUCTEMBI
Hactpoiika kondurypamum. MOBTOpPEHHE
MIPOEKTHPOBAHHUSI
Cron PCB-npoekra. TEOPETUIECKOTO
TIIT Specctra.
Co3pnanue KOHTYypa MaTepuaia,
N N3zyuenue
neyatHoil miatel. Co3manue HOATOTOBKA U T1IK-1.1, IIK-
6/21 OCHOBHBIX KOMaH]T
JIOTIOJTHUTENIBHOTO CJIOS JUIs odopmnenue 1.2
U IIpaBUJI paboTHI C
MPOCTaHOBKU pa3MepoB. 71ab0PaTOPHBIX .
IPOrPaMMOH.
YnakoBka CXEMBI Ha pabor,
(tpancisiuust 11T u3
neyaTHylo Iuiaty. PydHoe MOATOTOBKA

pa3MelieHie KOMIIOHEHTOB
Ha TuilaTe. 3ajaHue NpaBHIl
MPOEKTHPOBAHUS "
OrpaHUYEHUH. Pyunas
TpacCHpOBKa  COETUHEHHH.
Iloncucrema

MPOEKTUPOBAHMS IEYaTHBIX
riat Specctra.

KypCOBOH pabOTHI.

penaktopa PCB B
Specctra,
WHTEpaKTHBHAS
tpaccuposka [1I1,
Tpancmsuus I111 n3
Specctra B
penakrop PCB
PCAD).




Brimonaenne
KypCOBO#H paboThI.
Brmonaenne u

odopmiteHue
71a00paTOpHBIX
pabot
5.3HaKOMCTBO ¢
pelaKTOpoOM
. Library Executiv u
15 BsanmoeiicTBue BXOHZIHHX B Cro
noan3oBatenbckoir  CAIIP COCTAB VIIINT
PCAD c cuctemoii Specctra. Y :
= OCHOBHEBIE
Wutepdeiic TpaccupoBIIUKa. Wzyuenne n KOMAHT!
Komannasr yIpaBlICHHS MMOBTOPEHHE i
. CTPYKTypa
CUCTEMOM Specctra. TEOPETUYECKOTO
penakropa u
Komanzp! pasMerieHus MaTepHana,
. CTPYKTypa
KOMITIOHEHTOB Ha II€YaTHOM MOJrOTOBKA U TIK-1.1, TIK-
6 6/11 4 OMOIMOTEYHBIX
miare. HHTEepaKTUBHOE odopmiieHne 1.2
eIaKTHPOBaHNE 31 J1a00paTOPHBIX NICMCHTOB.
p P patop Co3ganne
TPacCHpOBKa. pabor,
OHOIMOTEYHOTO
ABTOTpaccupoBKa. MMOATOTOBKA
o o JJeMeHTa
BzanmoseiicTBHe  CHCTEMBI KypcOBOii paOOTHI.
(cozmanue
Specctra c CIOBHOMO
nosib3oBatenbekord  CATIP }; (bHecKoro
PCAD. P
0003HaYEeHNS 1T
CXEMBI
AMEKTPUIECKON
NPUHIMITHAEHOM,
paspaboTka
IMOCaJ0YHOI0 MeCTa
i obpasa ITIT
nByXx tumnoB: SMD
u Through-Hole).
1.6 PaspaboTka THUIOBOTO
Brimonaenne
KOMITOHEHTHOTO MO/TYJISL. N
KypCOBOH pabOTHI.
Co3ganne KOMIIOHEHTA.
Bremonaenne n
PazpaboTtka  mocamo4HOTO
odopmiieHue
MecTa. MiMeHa mocago4HbIX
71a00paTOPHBIX
MeCT. 3ammch  CHMBOJIA. Nzyuenue u aGor
yHaKOBKa BBIBOIOB. HOBTOpeHI/IC p
6. I[Toaroroska
JlomonHUTENbHAS TEKCTOBAs TEOPETUIECKOTO .
3aaHUi ¥ CUCTEMA
uHpopmarust  (ATpuOyThI). MaTepuania,
neuatu PCAD.
Pa3paboTka  CHMBOJILHOTO HOATOTOBKA U T1IK-1.1, IIK-
8 8/8U1 5 BriBoj1 Ha meyaTh
0003HauCHUS JJIEMEHTA. odopmnenue . 1.2
MPOEKTHOM
VYcraHoBka  COOTBETCTBHS 11a00paTOPHBIX
JTOKYMCHTAIHH.
MEXAY MOCaJ0YHbIM MECTOM pabor,
7.3HAaKOMCTBO C
51 rpaduuecKuM MMOZTOTOBKA
o YTHIUTAMH IS
ob6o3znauenueM.  CosznaHue KypCOBOH pabOTHI.
[IOJArOTOBKHU
3JIEMEHTOB C Pa3HOPOIHBIMHU M
cozgagno# IIT x
JIOTUYCCKUMHU YaCTSIMU.
MPOM3BO/ICTBY.
Cucrema reyaTu 31
MOATOTOBKA  3aJaHMsl  Ha Hsrorosnenme ITIT.
MounTtax I1IT.
I1e4aThb.
HWroro no pazageny 38 |[38/14U 29
HWroro 3a cemectp 38 |38/141 29 3a4€T,Kp
KypcoBas paboTa.
Hroro no nuciuianHe 38 |38/141 29 yp p ’

3a4cT




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

JUis  peanmuzanmuu  MPEAYCMOTPEHHBIX BUAOB y4eOHOM pabOThI 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

UCCIIEIOBATEIbCKUX HABBIKOB M U3yUEHHS CIIOCOOOB PEIICHUS 3a/1a4.

Jlis OocBOEHMSI TUCIUIUIMHBI TPEIyCMOTPEHO 8 4Y. HHTEpaKTUBHBIX 3aHATHI. Bce
NPAaKTUYECKHE 3aHATUS IO Pa3/elny MPOBOIATCS B MHTEPAKTUBHOW (opMe M MpeAroyararoT
nyOJMYHbIE BBICTYIUICHUS M 00CYKJeHUs, B paMkax MHTEpakTUBHOTO 00yUYeHUs! MPUMEHSIOTCS
IT-meTonpl  (MCTIONIB30BAaHME  CETEBBIX  MYJIbTUMEIUMHBIX  Y4eOHHKOB  pa3pabOTYMKOB
MPOrpaMMHOTO  OOecreueHus, JJIEKTPOHHBIX 00pa3oBaTENbHBIX PECYpcOB MO JaHHOU
JMCIUILTMHE; COBMECTHAS pab0oTa B MAIBIX rpymmax (2-3 cTyieHTa) —MHIUBHIyJIbHOE O0y4YCHHE.

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 M HHPOPMAIMOHHOE 00ecneuyeHre JUCIUIITIMHBI (MO/YJIsT)

a) OcHoBHas1 IMTEpaTypa:

1. Atamanos, A. A. OcuoBsl CAIIP : yuebHoe mocooue / A. A. AtamanoB. — KpacHosipck
: Cubl'Y um. akagemuka M. @. Pemernéna, 2021. — 92 c¢. — Tekcr : anexTpoHHbIid // 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 nocodwue / 1. FO. Mypowmuies, 1. B. Tropun, O. A. benoycos, P. 10. KypuocoB. — 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) JlonostHuTEIbHAS JTUTEPATYpA:

1. Vcaras, T. B. I'padguka B aBTOMaTU3UPOBAHHBIX CUCTEMaxX. YepTeKu 3IEKTPUUECKUX
cxeM : yueOHoe mocobue / T. B. Ycaras, O. A. KouykoBa. - Maruutoropck : MI'TY, 2014. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118
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. Mamtox B.H. Beenenue B coBpemennnie CAIIP: Kypc neknuii [ D1eKTpoHHBIH pecypc]
/| wmmarensctBo  «JIKM  IIpecc», 2010. - 192 c¢. - Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll id=1314 .- 3arm. ¢ sxpana.



4. Jlepurkuii, A. A. IlpoektupoBaHne MHUKpocucTeM. [IporpamMmHBIE CpeacTBa oOecreYeHUS
CAIIP [DnextponHsiii pecype] : Yued. nmocobue / 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.

Taxxe MCTOANYCCKUEC YKa3aHUs IMPEACTABIICHEI B IIPHUJIOKCHUU 3.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaHMerIIISBaHHe Ne norosopa Cpox 1eicTBUS JIULICH3UU

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo

Professional

7Zip CcBOOOIHO 0eCcCpPOUHO

Altium K-113-11 ot 11.04.2011 Geceposto

Designer

Oracle Virtual |cBoGomHO 5eCCDOUHO

Box pacnpocTpassemoe I10 p

FlowVision K-93-09 ot 19.06.2009 0OeCCPOUHO

Autodesk

Inventor y4yeOHast Bepcus 06eccpodHo

Professional

Autodesk y4yeOHast Bepcus 06eccpodHo

AutoCAD 2020

Autodesk

AutoCAD yueOHasi BepcHsl OeccpodHo

Electrical 2020

Autodesk Revit yeOHas BepcHs O6eccpoyHo

2020 Y P P

ACKOH

Konmac 3D 5.16 J1-261-17 ot 16.03.2017 0eccpovHO

FAR Manager [cBo60HO OECCPOUHO
HpO(l)eCCI/IOHaJII)Hble 6a31)1 JaHHbIX U I/lHq)OpMaIII/IOHHble cnpaBOque CUCTEMbI

HasBanue xypca Ccruika

YHuBepcHuTeTcKas uH(pOpMaIMOHHAS g .

crcTenta POCCILSI https://uisrussia.msu.ru

Dnexrponnsie pecypesl ondarnorexu MI'TY [https://magtu.informsystema.ru/Marc.html?local

uM. I'.11. HocoBa e=ru

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

oubnunoreka. Karagoru




denepanbHOE rOCyJapCTBEHHOE O0/KETHOE
yupexnenne «DenepanbHblii nHCTUTYT npoMbiiiennoi|URL: http://wwwl.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 IUTHPOBAHUS :
(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 00ecIieueHUe 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 obecrieucuwue Triscend FastChip,
porpaMMel st pacyera kodpdpunmentos ¢punbTpoB KX u BUX.

Aynutopuu JUisi cCaMOCTOATEIbHONU paboThl: KOMITBIOTEPHBIE KIIACCHI; YUTAIBHBIE 3aJIbl
oubmuoreku Ilepconanbubie KoMibioTepbl ¢ makerom MS Office, Beixomom B MHTEepHET 1 C
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CpEAy YHUBEPCUTETA



[Tpunoxxenue 1

6. YueOHO-MeTOAHYECKOe oOecredyeHHe CAMOCTOSITEIbHOH PadoThl 00y4YAIOUIUXCS.

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

B Teuenue cemecTpa nmpeaycMOTPEHO BBINOJIHEHHE YCTHBIX U IMMCbMEHHBIX KOHTPOJIBbHBIX
paboT mo aucHUIIMHE (10 WHAMBHIYaJbHBIM BapuaHTaM), MPOBEpPKa pPadOT — €KEHEAETbHO,
3amuTa JabopaTOpHBIX PadoT.

OcHoBHasi 4acThb 3aJaHUil BbIIONHSETCS Ha 3aHaTUsIX. CamocrosTenbHas pabota
pelyCMaTpUBAET:

- MOATOTOBKY K 3aHATHUSM, M3y4YeHHE HEOOXOIMMBIX pa3felioB B KOHCIEKTax, Y4eOHBIX
MOCOOMSIX U METOJUYECKHUX YKa3aHUsAX; paboTa C CIIpaBOYHOM JTUTEpaTypoit

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

CamocrosiTeibHas padoTa B X04€ ayAUTOPHBIX 3aHATHH IPEANOJaracT: U3y4eHue u
IIOBTOPEHUE TEOPETUYECKOro Marepuaja HOo TeMaM JeKIMH (10 KOHCIeKTaM U y4eOHOM
JUTEpaType, METOINYECKUM YKa3aHHIM), pELICHHUE 3a/]1a4, BbIIOJIHEHUE NHINBUIyaJIbHbIX pa0oT.

CamocrosiTeibHAsA padoTa MO KOHTPOJIEM NpenogaBaTeis [IPEANoIaracT noAroToBKY
KOHCIIEKTOB U BBIMOJIHEHHE HEOOXOAMMBIX PAcueTOB MO pa3jeiaM AUCLUUIUIUHBI, PElIeHUE U
IIpOBEpKa IMpernoaBaTesieM 3a/1ad, 1abopaTopHbIX padoT, paboTa ¢ METOAMUYECKOM TUTEepaTypou,
MOJMOTOBKA K 3a4eTy.

BHeayauTopHasi caMoCTOsAITeIbHAsi padoTa CTYAEHTOB IPEIIOJaraeT TOATOTOBKY K
7a00paTOPHBIM 3aHATHSM, I[OJTOTOBKY K KOHTPOJBHBIM pPabOTaM, BBINIOJHEHHUE 3aJaHHA
(J1abopaTopHBIX padOT), MOATOTOBKY K 3a4eTy; U3yUyeHHEe HEOOXOAMMBIX Pa3JIeioB B KOHCIIEKTAX,
y4eOHBIX MMOCOOMSX M METOAMYECKHX YKa3aHMsIX; pabdoTa €O CHpaBOYHOM JUTEpaTypoil,
UCTpaBieHue OmMOOK, 3aMedaHuii, ocdopmieHne padoT; paboTy C KOMIBIOTEPHBIMU
rpadU4ecKUMU TaKeTaMH W DSJEKTPOHHBIMHM Y4YeOHUKaMHU pa3paOOTUMKOB MPOTrPAMMHOTO
o0ecrieyeHus Mo JUCLUIUIMHE.

ITo naHHO#i TMCHUIUIMHE MPEIYCMOTPEHbI Pa3iMyHble BUIbI KOHTPOJISI Pe3ybTaToOB
00y4yeHMA: meKywuti KOHTPOIb (€XKEHeJeNbHas MPOBEepKa BHITIONHEHUS 3aJaHuil U paboThl C
y4eOHOM TUTEpaTypoit), nepuoduieckuii KOHTPOIb (I1a0bopaTopHbIe paObOThI) MO KAKIOW TeMe
JTUCLUUIUIMHBL,  NPOMEdHCYMOYHbIA KOHTPOJIb B BHUJE 3ayeTa 7 CeMECTpe 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
IpOMAJIEKTPOHUKH».  CriocoObl
MPOEKTUPOBAHUS COBPEMEHHBIX
YCTPOMCTB  MPOMAJIEKTPOHUKHU.
YpoBHH  aBTOMaTHU3UPOBAHHOTO
MPOCKTUPOBAHUSL.
Knaccudukanuss CAIIP. O630p
MPOTrpaMMHBIX MPOJIyKTOB
3JIEKTPOHHBIX CAIIP.
[Ipou3BoguTen W MOCTABIIUKH
CAIIP MeYaTHBIX TJIaT.
Poccuiickuit  pemHOk  CAIIP
MeYaTHBIX IIIaT.

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

JUCLUIUIUHY .
pazaensl "
IIOJIOKEHUS

OO0ume  MOJOXKEHHUs
2.001, T'OCT 2.004, T'OCT
2.051,) Ob6mue npaBuja
BbinoaHeHus: ueprexeil. (FOCT
2.301,TOCT 2.302,T’OCT 2.303)
[lpaBuna  BBHIMOJHEHUS  CXEM.
(I'OCT 2.708, T'OCT 2.752,
'OCT 2.759,TOCT 2.761, TOCT
2.708,T'OCT 2.764, 'OCT 2.765,

(TOCT

I'OCT 2.7).

TexHonorust mMe4YaTHBIX IUIAT.
OaHOCTOpOHHUE TJIaThI.
JIByxcTOpoHHHE ILJIATBHI.
MHorocnoiiabsie ILJIATHL.
To4yHOCT, ~ MEYAaTHBIX  IUIAT.
Pazmepnr MeYaTHBIX Jiart.
TonmmHa  meYaTHBIX  IUIaT.
OTBepCcTHs  TEYATHBIX  IJIaT.

[ToaroroBka k
JIEKIMOHHBIM U
71a00pPaTOPHBIM
3aHATUAM. BeimonHeHue
u oopmiieHue
71a00paTOPHBIX padoT:

IloaroroBka k
71a00paTOPHBIM 3aHATHUSIM
K JIEKLUAM

[Tepeuenb TEM 1A
MOJTOTOBKH K JIEKIUSM H
nabopaTOpHBEIM paboTam
MIPUBOTUTCS 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.




ITapameTpsl  IPOBOJHUKOB U
3a30poB. KOHTaKkTHBIE MIIOIIAIKI
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

oxyiakaeHusi.  [loBepXxHOCTHBII
MOHTaX. MOHTaX MUKPOCXEM Ha
MOBEPXHOCTh. JIMCKpETHBIC YMII-
ssieMeHTHl.  IlasipHAsg — macka.
IIpukieiika 3JIEMEHTOB.
[TepcriekTUBBI MapaMeTpoB
MeYaTHLIX IJIAaT.

[IpeoOpazoBanue  ¢aiioB U
CO3JIaHHME CIIMCKA COEAMHEHUHU.
ITepexon oT CXEMBI
3IIEKTPUYECKOU
NPUHIUMIIMAIBHON K 00pa3sy
MEYaTHOMH MIIATHI.

['papuueckuit 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
OTpaHUYECHUM. Pyunas
TPacCUpPOBKa COEIUHEHU.
Ilogcucrema  IPOEKTUPOBAHMS
NIEYaTHBIX IUIAaT Specctra.

Bzaumopeiicteue
nosb3oBarensckon CAIIP PCAD
c CUCTEMOM Specctra.
UnTepdeiic TPacCCUPOBILHKA.
Komanap! ynpasiaeHus: cUCTEMOM
Specctra. Komanael pasmenieHus
KOMIIOHEHTOB ~ Ha  I€4aTHOHN
Ij1aTe. NHTepakTnBHOE
pPENAKTUPOBAaHUE U TPACCHPOBKA.
ABTOTpaccupoBKa.
BsaumopeiictBue 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 MEXTY
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. 3nakoMcTBO ¢ penaktopom nedatHbix wiat PCB Co3nanne nedyatHo# maThl. (CO3qaHue
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. IloarotoBka 3amanuii u cucrema nedatd PCAD. BriBog Ha meuyaTh NpOEKTHOU
JIOKYMEHTAIUU.

7.3HaKOMCTBO C YTHJIMTaMH [JIsi TOATOTOBKH, co3maHHou [III k mpousBoicTBY.
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 CripaBoyHHK 110 cUCTEMe KOMaH]I 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 PEeKOMEHAANUHU TJISA CTYACHTOB K BBINIOJTHEHUIO KprOBOﬁ paﬁoTbI:

1.Ycarniii J1.1O. [IporpammupoBaHie MUKpPOKOHTPOILIEPOB ¢ 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 ¢ 3afaHHOM morpemHocThio. Ha Bxone AL ycranaBnuBaercs ¢unbtp. s
NUTAHUS HEOOXOAMMBbl BHEUIHHME JIByXKaHAJIbHbIE MCTOYHHKH HAaNpspKEHUs. Y CTPOHCTBO
JIOJKHO OBITH BBITMIOJTHEHO KaK JIBYCTOPOHHS TIeUaTHas Tuiata ¢ dJeMeHTHOH 6a3oit SMD.

2. Pa3paborare uMIyIbCHOE YCTPONCTBA 3JEKTPOIIUTAHUS C 3aJJaHHBIMU MapameTpamu. [Ipu
pa3paboTKe yUUTHIBAIOTCSI OCOOEHHOCTH KOHCTPYHUPOBaHUS IPE0OPa30BaTEIbHBIX YCTPOMCTB.
3. Pa3paboraTth HCTOUHUK >JEKTPONUTAHUS C LUGPOBBIM yHpaBIECHUEM. Y CTPOWCTBO
JIOJDKHO OBITH BBIMTOJTHEHO KakK JIBYCTOPOHHS ITedaTHasl 1jiara ¢ aj1eMeHTHo# 6azoit 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

MPUHIMITHATIBHYI0, YEPTEKH MeYaTHOM IUIaThl U COOPOYHBIN YEPTEXK.
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7. OueHoYHbIE CPeCTBA /1JIsl IPOBeIeHUs MPOMEKYTOYHOM aTTeCTAIMU:

[IpomexxyTouHas aTTecTalusi UMEeT LENbI0 ONPEIETUTh CTENEHb JOCTUKEHUS
3aMJIaHUPOBAHHBIX PE3yIbTaTOB O0YUEHUS MO JUCIUILTUHE (MOAYIIIO) 32 ONPEIEICHHbIN Mepuo
o0ydeHus (ceMecTp) U MOKET IPOBOAMTHCS B (popme 3aueTa, 3a4eTa ¢ OICHKOH, dJK3aMeHa,
3alUTHl KYPCOBOTO MpoekTa (paboTsl).

JlaHHBIN pa3Aen COCTOUT UX JBYX ITYHKTOB:

a) [Inanupyemble pe3yabTaThl 00yUEHUs U OLIEHOYHBIE CPEJICTBA AJIs TPOBEACHUS
MIPOMEKYTOUYHON aTTECTAIUH.

0) [Topsimok mpoBeAeHUS TPOMEKYTOUYHOM aTTeCTaIlH, I0KA3aTeIN U KPUTEPUU

OLCHHUBAaHMA.

Kon
WHIUKAaTOpa

Nuaukatop 10CTUXKEHUS
KOMIIETEHIINHU

O1neHOYHBIC CPEACTBA

[IK-1: Crioco6eH pa3zpabaTbiBaTh CTPYKTYPHBIE U (PYHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX
CUCTEM U KOMIUIEKCOB, IPUHIMIIAAIBHBIX CXEM YCTPOUCTB C UCIOIb30BAaHUEM CPENICTB
KOMIIBIOTEPHOTO ITPOEKTUPOBAHMSL, TPOBEIEHUEM IIPOEKTHBIX PaCYETOB U TEXHUKO-
HKOHOMHYECKUM 0OOCHOBAaHUEM ITPUHUMAEMBbIX PELICHUN

T[1IK-1.1:

Pa3zpabareiBaer
ACKU3HBIN MPOEKT,
BKJTIOUAIOIIUI: BEIOOD
CTPYKTYPHOM CXEMBI
AIIEKTPOHHOTO
YCTpOMCTBA WU
CHUCTEMBI IyTeM
COMOCTABIICHUS
pa3IMYHBIX BApUAHTOB U
UX OLIEHKH C TOYKH
3pEHMs] TEXHUUYECKHUX U
HKOHOMHUYECKHUX
TpeOoBaHUl;
pPaccCUHMTHIBACT BCE
HE0O0XO0IUMbIE
MOKa3aTeNu
CTPYKTYPHOH CXEMBI

Bonpocwi 0na noocomoexku k 3auemy:

1.IlocTtaHoBka 3amau

YCTpOﬁCTB MHKPOIJICKTPOHUKHU.

3aga4nu  IMMPOCKTUPOBAHUA

2.0OCHOBHBIE 3Talnbl MPOEKTUPOBAHMSI YCTPOUCTB
MHUKPO3JIEKTPOHUKH.

3. NadopManiOHHBIN U YHEPTETUICCKUN TTOTOKH B
CUCTEME.

4. Marepdeiicsl 1 ypOBHH HHTETPALIMY KOMIIOHEHTOB
YCTPOMCTB MUKPOIJIEKTPOHUKHU.
5.CUCTEMHBIN MOAXOA M KPUTEPHUH KadecTBa IpHU

MIPOEKTUPOBAHUM YCTPONUCTB MUKPOIIEKTPOHHKH.

7.CUCTEMHBIA TOAXOJ W METOJ NapajuieIbHOTO
MIPOEKTUPOBAHUSL.




Kon

NHaukaTop AOCTHIKEHUS

WHUKAT
AuKatopa OueHouHbIe CpeACTBA
KOMIIETEHIIUU
AIIEKTPOHHOTO 6.McxonHble TaHHBIE U AITOPUTM IPOECKTUPOBAHMUS.
YCTPOMCTBA UIIN Oransl [IPOEKTUPOBAHUSA YCTPOMCTB
CUCTEMBI, B TOM YHCJIE MUKPO3JIEKTPOHUKH.
MOKa3aTeJIl KaueCTBa;
9. Coneprxanue TEXHUYECKOTO 3aJIaHus,
BbIOMpaeT u
TEXHUYECKOTO M pabodero MpoeKTOB. AJTOPUTM
000CHOBBIBAET CXEMBI
CUCTEMHOT'O TPOEKTUPOBAHMSL.
BCIIOMOTATC/IbHBIX 10. KunemMaTHueckre U JHHAMAYECKUE 3a7a4M TPH
YCTPOUCTB MIPOEKTUPOBAHUU YCTPONUCTB MUKPOIIEKTPOHUKH.
11. Ilpsmas u oOpaTHas 3aza4dl O IOJOKEHUU
TOYEK U 3BEHbEB MEXaHU3Ma CUCTEMblL. BEKTOpHO -
MaTpUYHbIE METO/bI PEIICHUS 3a/a4.
12.3agaum yCTpOMCTB MUKPORJIEKTPOHUKH U
METO/bI UX PELICHHUS.
IK-1.2: KypcoBas pabota, 3amuTa 1abopaTOpHBIX padoT

[Ipou3BOAUT TEXHUKO-
HKOHOMHUYECKOE
000CHOBaHUE IPUHATOIO
pEeLIeHus ¢ pacyeTaMu
cebecTonMOoCTH
YCTpPOMCTBA U
CTOMMOCTH €T0
JKCIUTyaTaluu;
CpPaBHUBAET C
aHaJoraMu I10 TEXHHUKO-
HKOHOMHUYECKUM
XapaKTepUCTUKaM

Tembl J1abopaTOpHBIX padoT

1. 3HaKOMCTBO C CHUCTEMOM NPOEKTUPOBAHUS
PCAD. Uzyuenune komaH 1 paboThI C CUCTEMOM

2. Cozpganne  CXe€MBl  DJIEKTPUYECKOU
MPUHLIMIIMATIBHOW € HCHOJB30BaHUEM pEIaKTOpa
cxeM Shematic.

3. 3HaKOMCTBO C PEJAKTOPOM IE€YaTHBIX ILIaT
PCB Co3ganne mnevatHol 1muiaTel. (co3/aaHue
koHTypa I1I1, mepexox ot cxemsl I1I1 k o6pazy I1IT).

4. N3ydyeHue NOJICUCTEMBI MPOEKTHUPOBAHUS
IIIT Specctra. M3ydyeHne OCHOBHBIX KOMaHI U
npaBmi1 paboThl ¢ mporpammoi. (Tpancisauus [I1 u3
penaktopa PCB B Specctra, wuHTepakTHBHas
tpaccupoBka III1, Tpaucmsuus T[T u3 Specctra B
penaxtop PCB PCAD).

5.3nakoMcTBO ¢ penaktopom Library Executiv
U BXOJAUIMX B €ro cocraB YTHJIUT. OCHOBHBIE
KOMaHbl, CTPYKTypa peaakTopa U CTPYKTypa
OUOINOTEYHBIX JJIEMEHTOB. Coznanue
OMOIMOTEYHOr0 3JeMeHTa (CO3JaHHe YCIOBHOIO
rpadu4ecKoro 0003HaYCHHUS ISt CXEMBI
ANEKTPUYECKON  MPUHIMIHMAIBHOM,  pa3paboTka
nocazioyHoro mecra ans obpasza III1 aByx THIOB:
SMD u Through-Hole).

6. IloaroToBka 3amaHuii W cucTeMa Ie4yaTu
PCAD. BriBom Ha  medarb  NPOEKTHOMN
JOKYMEHTAIUH.




Kon

WHaukatop HOCTHKECHUS
HHKaTopa OueHouHbIe CpeACTBA
KOMIICTCHIINHU

7.3HaKOMCTBO c YTUIIUTAMHU JUIst
noaroroBku.co3gannon Ik mpowusBoaCTBY.
Nzrotosnenue [111. MonTax I1I1
Buinonnenue kypcosoii pabomeui.

Tembl KypcoBBIX paboT:

6.  Pa3paborarh 3eKTpOHHOE yCTPOWCTBO MAJIsi
OLM(POBKU aHAJIOIOBOIO CHUTHAja B 3aJaHHOU
MOJIOCE YacTOT € 3a/IaHHO# morpenrHocThio. Ha
Bxone AIIIl ycranaBnuBaercs Quubtp. s
MUTaHUS HEOOXOJMMbl BHEIIHUE JBYXKAaHAJIbHbIC
HMCTOYHUKH HANpsOKEHUs. Y CTPOWCTBO JIOJIKHO
ObITh BBIIIOJIHEHO KaK JIBYyCTOPOHHSI Il€4aTHas
IaTta ¢ 3JIeMeHTHOH 6a3oit SMD.

7.  Pa3paborath  UMITyJIbCHOE  YCTPOMCTBa
ANEKTPONUTAHUS C 33JJaHHBIMU MapameTpamu. [Ipu
pazpaboTke YUUTBHIBAIOTCS 0COOCHHOCTHU
KOHCTPYUPOBaHUS peoOpa3oBaTeIbHBIX
YCTPOMCTB.

8.  PazpaboraTh HCTOYHHUK JIIEKTPOINUTAHUS C
HU(pPOBBIM yIpaBIE€HUEM. YCTPOMCTBO OJIAKHO
ObITh BBIIIOJIHEHO KaK JIBYyCTOPOHHS I€4aTHas
TIaTa ¢ 3JIeMeHTHOH 6a3oit SMD.

9.  PaszpaboraTh (hyHKIMOHAJIBHBIA T'eHEpaTop.
YCTpOoHCTBO MOKHO OBITH  BBINIOJHEHO Kak
JIByCTOPOHHS [1eUaTHasl Iara 4 Kjaacca TOYHOCTH ©
aseMeHTHOM 6a3oit SMD.

10. HeoOxomuMo  oQOpMHUTH  TEXHHUYECKOE
3aJlaHue, cXeMy ANEKTPUUYECKYIO
MPUHLIMIIHATIBHYIO0, YEPTEXH IeYaTHOW IJaThl U
COOPOYHBIN YEPTEK.

Kpurepuu oneHky (BBIIOIHEHUSI KypCOBOil paboThI):

— Ha OIEHKY «OTJMYHO» — O0OydJaroluiics TI0Ka3blBa€T BBICOKHI YPOBEHb
c(OpPMHPOBAHHOCTU KOMIETEHIUH, T.€. CTYACHT JOJDKEH MOKa3aTh BHICOKUN yPOBEHb 3HAHUI
HE TOJBKO Ha YpPOBHE BOCHPOM3BEACHUS M OOBSICHEHHS HWHPOpPMALUU, HO H
UHTEJUICKTYyaJIbHbIE HAaBBIKM PEIIEHUs 3aJay, HAaxXOXKJICHUs YHUKAIBHBIX OTBETOB K
npo0aemMaM, OLEHKH U BEIHECEHHSI KpUTHUECKUX CYXKJICHHI;



— Ha OLEHKY «XOpomo» — oO0yyarouuiicss TMOKa3bIBa€T CpPEeIHUN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIICTEHIIMH, T.€. CTYJCHT JOJDKEH IMOKAa3aTh 3HAHUS HE TOJBKO Ha
YpOBHE BOCIIPOU3BEACHUS U OOBSICHCHUS WH(POPMAIUU, HO U MHTEIJICKTYaTbHbIC HaBBIKU
peleHus mpooJieM U 3aj1a4, HaXOXK/ICHUSI YHUKAILHBIX OTBETOB K ITpo0iieMam;

— Ha OIEHKY «YyIOBJETBOPUTEIbHO» — OOYYAIOUIUICS MOKA3hIBAET MOPOTOBBIMA
ypOBeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN, T.€. CTYJICHT JOJDKCH IOKa3aTh 3HAHHS Ha
YpOBHE BOCTIPOM3BEICHUS U OOBSCHEHHsS HWH(POpPMAIMK, WHTEIUICKTyalIbHbIC HaBBIKH
peLIeHNs IPOCTHIX 3a/1a4;

— Ha OICHKY «HE€YAOBJIETBOPUTECJIbHO» — PC3YyJIbTAT 06yqu1/151 HC JOCTUTHYT, CTYACHT
HC MOKCT IIOKAa3aTb 3HAHHWA HAa YPOBHC BOCIIPOM3BCIACHUSA U 00BSICHEHHUS I/IH(bOpMaI_[I/II/I, HC
MOXXET IMOKa3aTh UHTCIIJICKTYaJIbHBIC HABBIKK PCHICHUA ITPOCTHIX 3aaa4.

Iloka3aTesin U KpUTEPUH OLIEHMBAHUSA 3aYeTa:

— «3a4uTeHo» — O0ydYarolIMiics IEeMOHCTPUPYET BHICOKHI ypOBEHb CPOPMHPOBAHHOCTHU
KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMaTH4YecKoe M TIyOOKoe 3HaHWEe Y4eOHOro Marepuana,
CBOOOJHO BBINONHSET MPAKTHUYECKHE 3aJaHUs, CBOOOJHO OINEPHPYET 3HAHUSMHU, YMEHHUSIMU,
MPUMEHSET UX B CUTYAIIMsIX IMOBBIIIICHHOM CIIOKHOCTH.

— «He 32a4TeHO0» — 00yJaIoLIUIiCs IeMOHCTPUPYET 3HaHUs He Oonee 20% TeopeTuuecKoro
MaTtepuaa, JOMyCKaeT CYIeCTBEHHbIEC OMMOKHU, HE MOXET MOKa3aTh MHTEIJICKTYaIbHbIC
HABBIKU PEUICHUS MPOCTHIX 3a/1a4.
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