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JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl DICKTPOHUKH U MHUKPOSJICKTPOHHUKH

[Iporokon ot 20 . Ne

3aB. kadeapoii I[.IOEC&TBI?I

Pabouast mporpamMma rnepecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzaruu B 2027 - 2028
y4eOHOM rojly Ha 3aceaHuu Kadeapbl DIEKTPOHUKU U MUKPOAJIEKTPOHHUKHU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii I[.IOjfcaTbn?I

Pabouast nporpamMma rnepecMoTpeHa, 00Cy KeHa 1 0100peHa s pean3auu B 2028 - 2029
y4eOHOM roJly Ha 3aceaHuu KadeaApbl DIICKTPOHUKU U MHKPOAJICKTPOHHUKHU

IIporokom or 20 . Ne
3aB. kadenpoii J.}O. Ycartsriit

Pabouas nmporpamMma rnepecMoTpeHa, 00Cy KeHa U 0100peHa s peam3anuu B 2029 - 2030
y4eOHOM roJly Ha 3aceJaHuu KadeaApbl DIICKTPOHUKU U MHKPOAJICKTPOHHUKHU

[Iporokonm ot 20 1. Ne

3aB. xadenpoit I[.IOjfcaTbn?I




1 lesin ocBOCHUSA TUCHUTIIMHBI (MOYJIA)

[lenpro0 TUCUUILITMHBI SIBISIETCS OBJIAJICHUE CTYACHTaMU HEOOXOIUMBIM U
JOCTaTOYHBIM YPOBHEM IPO(ECCUOHATBHBIX KOMIIETCHIIUNA B COOTBETCTBUH C TPEOOBAHUSIMU
®I'OC BO no nanpasnenuto noaroroBku 11.03.04 «31eKTpoHUKA U HAHORJIEKTPOHUKAY,
CoBpeMeHHOE pa3BUTHE CPEICTB IPOMBIIIJIEHHOW aBTOMAaTHU3allMi Ha OCHOBE
COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB MPEABIBISAIOT K TUILIOMUPOBAHHOMY CIIELUATIUCTY
BBICOKHE TPeOOBaHUS K YMCHHSIM U HaBBIKaM KOMIUIEKCHOTO TPOSKTUPOBAHUS TAaKHE
cuctembl. OTHUM U3 BUJIOB MPOPECCHOHATBHOMN JACATEILHOCTH OaKaiaBpa MOXKET ObITH
MIPOEKTHO-KOHCTPYKTOPCKAs IeATeIbHOCTh. [103TOMY 11€/1bI0 M3y4YeHUS] JAHHOU JUCHUTIIIUHBI
SBJIIETCS (DOPMUPOBAHKE y CTYJACHTOB KOMIUIEKCA 3HAHUIA B 00JIACTH aBTOMATH3UPOBAHHOTO
MIPOCKTUPOBAHUS YCTPONCTB MPOMAIIIEKTPOHUKH. V3yueHre qUCIUIIIMHBI 3aKIIF0UaeTCs B
YCBOCHUU CTYJEHTAMH TEOPETUUYCCKUX 3HAHUN TI0 WH()OPMAIIMOHHOMY, IPOTPAMMHOMY,
texanueckomy obecrieuernio CAIIP, B hopMupoBaHrY HABBIKOB aHATN3a U CHHTE3a
YCTPOICTB MPOMAJIEKTPOHUKH Ha OCHOBE MOJICIIMPOBAHMSI IPOLIECCOB CBSA3AHHBIX C
CO3/JaHUEM COBPEMEHHBIX MEYaTHBIX IIJIaT ¢ UCTOIb30BaHreM DBM. B pamkax nannou
JUCIUTIIUHBI K OCBOCHHIO TIPEIJIAraeTcsi, MOJyYHBIINMA IIUPOKOE PACIIPOCTPAHEHUE B
Poccuu, naker nporpamm PCAD. JlanHbIi makeT mM0o3BOJIUT COBPEMEHHOMY MHKEHEPY Ha
MIPAKTUKE OCBOUTH CKBO3HOE ITPOCKTUPOBAHHE JIEKTPOHHBIX YCTPONCTB, OT CO3/IaHUSI CXEMBI
ANEKTPUUYCCKON MPUHIUITHATILHONU JJO TCHEPUPOBAHUS YIIPABIISIONNX (HANIOB JIsI
000pyI0BaHUS TI0 U3TOTOBJICHHUIO (HOTOIIA0IOHOB U CBEPIICHHUS OTBEPCTUH. [ paMOTHO
MOAXOAUTH K BOIIPOCAM MPOEKTUPOBAHUS II€YATHBIX IJIAT U CYLIECTBEHHO COKPATUTh BpeMs
Ha TIOUCK OMIMOOK M BpeMs POEKTUPOBAHMUS, & TAKXKE BHIOMPATH ONTUMAIbHBIE METOBI IPU
pa3paboTKke MUKPOIIPOLIECCOPHBIX CUCTEM.

Koneunas uenb o0yueHust — cBOOOAHOE BiIaJIEHUE KOMILIEKCOM IIPOrPaMMHBIX
CPEICTB, MPEAHA3HAYEHHBIX JIJIs1 IPOSKTUPOBAHUS U CO3/IaHUSI IPOEKTUPYEMBIX
MHUKPOIPOLIECCOPHBIX CUCTEM.

VkazaHHas 11eJ1b JOCTUTaeTCs 3a CUET 03HAKOMIIEHHUS CTYAEHTOB C Pa3JIMYHBIMHU
MPOrPaMMHBIMH CPEICTBAMU MOJICTUPOBAHUS PAOOTHI MPOSKTUPYEMOI MEYaTHOM MIIATHI JUIS
MHUKPOTPOIIECCOPHON CHCTEMBI M MOAKPETLISETCS BBIMOJIHEHUEM JTa00paTOPHBIX padoT U
KypCOBO# paboTHI.

2 MecTo qucuuIUIMHbI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

Hucuunnuna CAIIP ycTpoiicTB MPOMBILUIEHHON 3J€KTPOHUKH BXOAUT B YaCTh
ydeOHoro miaHa GpopMupyeMyro ydacTHUKaMu 00pa3oBaTebHBIX OTHOIIICHUN
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3y4eHus TUCIUTUITMHBI HEOOXOAUMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMHUPOBAHHBIE B PE3yNIbTAaTe U3YUCHHUS JUCIUILTHH/ TPAKTUK:

Nudpopmaruka nu nHGOPMAIIMOHHBIE TEXHOJIOTUU

HauepratenbHas reomeTpusi 1 KOMIObIOTEpHAsI rpaduka

JluckpeTHas maTeMaTnka

3Hanus (YMEHUS, BIQICHUS ), TOTYYEHHBIC PY N3YUYEHUHN JAaHHOW TACIIUTLTAHBI
OyTyT HEOOXOIUMBI JJIS U3yUEHUSI TACIUTITAH/TIPAKTHK:

BrinonHenue u 3amuTa BbITYCKHOM KBAIM(UKAIIMOHHOM paboThI

IToaroToBka K ciadye u caada rocyJapcTBEHHOTO K3aMeHa

[IpoekTHas neATeIbHOCT

[Ipon3BOACTBEHHAsA — IPEIUIITIOMHAS IPAKTUKA



3 Komnerenuun ody4yarmierocsi, opmupyemMbie B pe3yJbTaTe 0CBOCHMS

AUCUUIIMHBI (MOIYJIsl) U IVIAHUPYeEMbIe Pe3yJibTaThl 00y4eHus

B pesynbsrate ocBoenus nucuuiuinabl (Moayiisi) «CAIIP ycTpoicTB MpOMBIIIICHHOM
ANEKTPOHUKN» 00yUaronuiics JOJKeH 001a1aTh CiaeIyoIMMH KOMIIETEHIIUSIMU:

Kon unaukaropa

I/IHI[I/IKaTop JOCTHXXCHHA KOMIICTCHIIMHN

[TIK-1 Cnocoben pa3zpabaTeiBaTh CTPYKTYPHBIC U (PYHKIIMOHAIBHBIE CXEMBI AJIEKTPOHHBIX
CUCTEM U KOMIUIEKCOB, MPUHIIMITUATILHBIX CXEM YCTPOUCTB C HCIOIb30BAaHUEM CPEJICTB
KOMITBIOTEPHOTO MTPOEKTUPOBAHMSI, IPOBEICHUEM IPOEKTHBIX PACYETOB U TEXHUKO-
HSKOHOMHYECKUM 000CHOBAHHWEM NPUHUMAEMBIX peleHUI

IK-1.1

Pa3zpabarbiBaeT SCKM3HBIN MPOEKT, BKIFOYAIOITHI: BEIOOP CTPYKTYPHOM
CXEMBI 3JIEKTPOHHOTO YCTPONCTBA HJIM CUCTEMBI ITyTE€M COIMOCTABIICHUS
Pa3TMYHBIX BAPHAHTOB U MX OLIEHKH C TOUKH 3PEHUSI TEXHUYECKUX U
SKOHOMMYECKUX TPEOOBAaHUM; PACCUNTHIBAET BCE HEOOXOAMMbIE
MOKAa3aTeI CTPYKTYPHON CXEMBbI 3JIEKTPOHHOTO YCTPOICTBA UITU
CUCTEMBI, B TOM YHCJIE MOKA3aTeNu KauecTBa; BHIOMPAET 1 00OCHOBBIBAET
CXEMBbI BCTIOMOTaTeIbHBIX YCTPONCTB

[K-1.2

[Tpon3BOIUT TEXHUKO-9KOHOMUYECKOE 0O0CHOBAHUE MMPUHATOTO
pelIeHUs ¢ pacyeTaMU ce0eCTOMMOCTH YCTPOUCTBA U CTOUMOCTH €r0
JKCIUTyaTallMy; CPABHUBAET C aHAJIOTAMHU 10 TEXHUKO-DKOHOMHUYECKUM
XapaKTEPUCTHUKAM




4. CTpyKkTypa, 00bEM U coepkaHue TUCHUILINHBI (MOLYJIs1)

OO0mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHHIX enuHuI] 108 akaja. 4acoB, B TOM

YHUCIIE:

— KOHTaKkTHas padota — 91,3 akaj. 4acos:

— ayauTopHas — 88 aKkajl. 4acoB;

— BHeayaAuTOpHas — 3,3 akajl. 4acos;

— caMocTosATeNbHas paboTa — 16,7 akas. 4acos;

— B (hopme npakTudecKoi moarotroBku — 0 akas. Jac;

®dopma aTTecTaliu - 3a4eT, KypcoBas paboTa

AynutopHas
KOHTakTHas paboTa
(B akaj. yacax) Bun
CaMOCTOSATENbHOMN

padoThI

Paznen/ rema
JACLUATIIAHBL

Cemectp

n1ab. | mpaxr.
3aH. 3aH.

Jlek.

CaMocrosTenbpHas
paboTa cTyIeHTa

dopma TeKylero
KOHTPOJIS
YCII€Ba€MOCTH U
MPOMEKYTOUHON
aTTecTaluu

Kon
KOMIICTCHIIHH

1. 1. CAIIP ycrpoiicTB
MPOMBIIIIIEHHOH 3JIEKTPOHUKHU

1.1 BBenenue B
nqucuuiuinHy. OCHOBHBIC
paszeinsl u
TEOPETUYECKUETIONOKEHHS
W3yUYCHHBIC B APYTHX
JUCLUIUIMHAX JUIs 00y4YeHHs
mucuuimnge «CAITP
YCTPOUCTB
TIPOMDBJIEKTPOHUKI.
Croco0bl IPOEKTUPOBAHUS
COBPEMEHHBIX YCTPOICTB
MIPOMAJIEKTPOHUKU. Y POBHHI
AaBTOMAaTU3MPOBAHHOTO Wzyuenue u
TIPOEKTHPOBAHUSL. MIOBTOPEHHE
Knaccudukaums CAIIP. TEOPETUYECKOTO
0O0630p nporpaMMHBIX MaTepuana,
MPOIYKTOB 3JIEKTPOHHBIX MOJrOTOBKA U
CAIIP. [Tpoussogurenu u 8 6 6 1 odopmiieHue
nocrasuuku CAITP 71a00paTOPHBIX
MEYaTHBIX TIIAT. pabor,
Poccwuiickuii peirok CAITP IOATOTOBKA
TeYaTHBIX TUIAT. KypCOBO#
[TakeT nmporpaMMHOTO paboThI.
obecnieuenusi CAIIP PCAD.
Co3nanue mabdaoHa s
PHUCOBaHHS DJICKTPUICCKUX
cxeMm. ['pynma komann
CO3JIaHHA CXEMBI
3IEKTPUIECKON
TIPUHIUITHATBHOM.
IIpumeps! pucoBaHus cxem.
I'paduueckoe
PEeAaKTUPOBAHUE CXEM.
ITo3uunonHsle
0003HaYeHNUs, HOMUHAJIBI U

Brinonnenue u
3aIImuTa
71a00paTOPHBIX
pabor.

1. 3HaKOMCTBO ¢
CHCTEMOH
TIPOEKTHPOBAHUS
PCAD. Uzyuenue
KOMaHJ{ pabOTHI ¢
CHUCTEMOH

IIK-1.1, ITK-
1.2




tunbl. [lepenymeparus
MMO3UIIMOHHBIX
0003HaYEHHIA.
JIOMOJIHHUTENBLHBIE TEKCTHI.
BcnoMorarenbHble KOMaH bl
HCIIOJIb3yEMBIE TIPH
PHCOBaHHHU CXEM.

1.2 OG1IHe HOJ0KEHNS

Wzyuenne n

Brinmonnenune
KypcoBO#i paboThI.

(T'OCT 2.001, TOCT 2.004, IIOBTOpEHHE BolOMHCHIE 1
T'OCT 2.051,) O6utue TEOPETUYECKOTO
MpaBUJIa BBITIOHEHUS Mmarepuana, odopmrerne

N 71a00paTOPHBIX
yeprexeil. (TOCT 2.301, MOJITOTOBKA U 6o K-1.1. TIK-
T'OCT 2.302, TOCT 2.303) 10 10 odopmieHue pabot A

2. Co3gaHue cXeMbl 1.2
[IpaBuia BEIOJTHEHUS CXEM. 71ab0PaTOPHBIX .
(TOCT 2.708, TOCT 2.752, pabor, STEKTPHHICCKON
T'OCT 2.759, TOCT 2.761, nogrotoka | P HIMATBHON €
TOCT 2.708, TOCT 2.764, KYPCOBOi HCTIOB30BAHEM
TOCT 2.765, TOCT 2.7). pPaBOTHL. PE/AKTOpa CXCM
Shematic.

1.3 TexHOIOTHS EYaTHBIX
riaT. OHOCTOPOHHHE
iaTel. JIByXCTOpOHHHE
1atel. MHOTOCTIOWHBIE
mw1aTel. TOYHOCTB MMeYaTHBIX
mwiaT. Pa3mepsl meyaTHpIX
maT. TomuHa meyaTHBIX
mwiaT. OTBEPCTHUS MEYaTHBIX
miat. [lapameTpsr Brinmonnenue
IPOBOJIHUKOB U 3a30pPOB. KypCOBOH pabOTBHI.
KonraktHbie miomanku N3yuenue n Broinonnenune u
otBepcruil. [Tnockue MIOBTOpEHHE odopmnenue
KOHTaKTHBIE IUTOIIA KH. TEOPETHIECKOTO 7Ta00paTOPHBIX
DKpaHHEIE CIIOH. Mmarepuana, pabot
TanpBaHMYECKUE TOKPBITHSL. MOATOTOBKA U 3. 3HaKOMCTBO ¢ TK-1.1. TIK-
3aIUTHBIE TOKPBITHS. 8 8 odopmnenue peIakTopom 1 2’
MapxkupoBka. Y cTaHOBKa 71a00PaTOPHBIX NEYaTHBIX 11T ’
9JIEMEHTOB. Y CTAaHOBKa paodor, PCB Co3znanue
9JIEMEHTOB C OCEBBIMHU MOATOTOBKA MeYaTHOH IUIATHI.
BBIBOJJAMH. Y CTAHOBKa KypCOBOH (co3manue KOHTYpa
9JIEMEHTOB CO IITHIPEBHIMA paboTHI. II1, mepexoxn oT
BBIBOJIAMH. Y CTaHOBKa cxemsl ITIT x
MHUKpocxeM. PaguaTopsl o0pazy III).
OXJIXKACHHSL.
IToBepXHOCTHBIII MOHTaX.
MoHTa)X MUKpOCXEM Ha
MMOBEPXHOCTH. JIUCKpETHBIE
YUI-2JIeMeHThI. [1asuipHast
macka. [Ipuxneiika
aneMeHToB. [lepcnekTuBbl
mapaMeTpoOB IMECYATHBIX I1J1aT.
1.4 TIpeobpa3oBaHue N3yuenue n Brimonnenune
(aiioB 1 co3aHne CIHUCKA MIOBTOpPEHHE KypCOBOH pabOTEHI.
coequneHui. [lepexon ot TEOPETUYECKOTO Boimonnenue u
CXEMBI DJICKTPUUECKON Mmarepuana, odopmnenue
HNPUHIUIHAIBHON K 00pasy MOJIrOTOBKA U 71a00paTOPHBIX K-1.1. TIK-
TE€YaTHOH IJIaTHI. 6 6 odopmieHue pabor 1' 2’
I'paduueckuii penaxrop 11a00paTOPHBIX 4. Uzyuenue ’
neyatHeIX wat PCB. pabor, MIOJICUCTEMBbI
Hactpoiika koH(puUrypamum. MOATOTOBKA TIPOEKTHPOBAHUS
Cnou PCB-nipoexra. KypCOBOH IIIT Specctra.
Co3nanmue KOHTypa paboTHI. Uzydenne




neyaTHoi! riatel. Co3ianue
JIOTIOJTHUTEIILHOTO CIIOS JJISt
MIPOCTaHOBKH Pa3MepOB.
YnakoBka cxeMbl Ha
neyaTHylo 1miary. PyuHoe
pa3MeleHne KOMIIOHEHTOB
Ha 1iaTe. 3alaHue MpaBUiI
HPOEKTUPOBAHUS U
orpannyeHuid. Pydnas
TPAaCCUPOBKA COCTMHEHHH.

OCHOBHBIX KOMaH]I
U TIpaBuJI paboTHI ¢
MPOTPaMMOH.
(tpancisnus 11 u3
penakropa PCB B
Specctra,
WHTEPaKTUBHAsS
Tpaccuposka I1I1,
Tpancnsamus I1I1 u3

Specctra B
Ilogcucrema
penaxtop PCB
MPOEKTHPOBAHUS NEYATHBIX
PCAD).
iat Specctra.
Brmomnenue

1.5 B3aumonelicTre
noaes3oBareibekoil CAITP
PCAD c cucreMoii

KypCOBOii pabOTHI.
Brimonnenune u
odopmiieHue
1abopaToOPHBIX
pabor
5.3HaKOMCTBO ¢
peIakTopom
Library Executiv u
BXOJISIIIUX B €T0
COCTaB yTHJIMT.

Specctra. MuTepdeiic Wzyuenue u OcHOBHbIE
TpaccupoBurka. KomaHIs! MIOBTOpEHHE KOMaHJIBI,
YIIPaBJIEHHs CHCTEMO TEOPETHIECKOTO CTPYKTYpa
Specctra. Komanast MaTepuania, penakTopa u
pa3MeleHust KOMIIOHEHTOB MOJITOTOBKA U CTPYKTypa
. MK-1.1, IK-
Ha [e4aTHOH IJare. 1 odopmnenue OuOIMOTEUHBIX 12
WNHTepakTuBHOE 11a00paTOPHBIX JJIEMEHTOB. ’
penaKkTUpOBaHUE U pabor, Cosznanue
TPacCcHUpOBKa. MOATOTOBKA OHOIMOTEYHOTO
ABTOTpacCHpOBKa. KypCOBOH JJIeMeHTa
B3anmopeiicTBIE CHCTEMBI paboTHI. (co3nanue
Specctra ¢ YCIOBHOTO
nosb3oBaTenbckod CATIP rpaduuecKoro
PCAD. 0003HaYCHNUS LIS
CXEMBI
3JIEKTPUUYECKOI
MPUHLUITAATIBHOM,
pa3paboTka
MOCaIOYHOTO MEeCTa
i obpasa T1I1
IByX Tunos: SMD
u Through-Hole).
Brinonxenue
1.6 PazpaboTka THIIOBOTO N
KypcoBOi#i paboThI.
KOMITOHEHTHOTO MOJTYJISI.
Brimonaenue u
Co3aHue KOMIIOHEHTA. U3zydenue u
odopmiieHue
Pazpabotka nocasouHoro MIOBTOPEHHE
71a00paTOPHBIX
Mmecra. MiMeHa mocagouHbIX TEOPETUYECKOTO aGoT
MECT. 3anuch CUMBOJIA. MaTepuania, P
6. IToaroroska
‘VakoBKka BBIBOJIOB. MOATOTOBKA U o
3aganui u cucrema | ITK-1.1, TIK-
JlomonHuTeNnbHAS TEKCTOBAS 11,7 odopmiieHue
nmeyatu PCAD. 1.2
uHpopmarys (ATpUOyTHI). 71a00paTOPHBIX
BeiBoI Ha me4aTh
Pa3paboTka cHMBOJIEHOTO paoor, N
IIPOEKTHOM
0003Ha4YEHUS dJIEeMEHTA. MOJIrOTOBKA
N JOKyMEHTalUH.
YcTaHOBKa COOTBETCTBUS KypcoBOi
7.3HaKOMCTBO C
MEX]ly OCaJ04YHBIM MECTOM paboThl.

U rpa)uuecKum
o6o3nauennem. Coszmanne

YTHIATAMH IS
MOATOTOBKH
co3nannoi I1IT k




3JIEMEHTOB € Pa3HOPOJHBIMU

JIOTHYECKUMH YaCTIMH. MPOU3BOJICTBY.

Cucrema neyaTy u Wzrorosnenne I1I1.

MOATOTOBKA 3aJaHUs Ha MounTtax II1.

reyaTh.

Wroro no paszneny 44 44 16,7

Hroro 3a cemectp 44 44 16,7 3a4€T,Kp
3a4eT, KypcoBast

Hroro o aucuuruimHe 44 44 16,7 - KYP

paboTa




5 Ob6pa3oBaTesibHbIEe TEXHOJIOTHH

s peanuzanuu nperyCMOTPEHHBIX BUJIOB Y4eOHOM pabOThI B KauecTBe
00pa3oBaTeNbHBIX TEXHOJIOTHH B TipenonaBanuu aucuuruinabl « CAIIP ycTporicTs
MIPOMBIIIJICHHON AJIEKTPOHUKI UCHOIB3YIOTCS TPAAUIIMOHHAS U MOJTYJIbHO-
KOMITETEHTHOCTHAs! TEXHOJIOTHH.

Jns popmupoBaHus 3HaHUH 110 AUCHUIUIMHE IPEAYCMOTPEHBI: 0030pHbBIE JIEKITH —
JUIS. CUCTEMATH3aIUH U 3aKPETICHUS 3HAaHUH M0 AUCHUILINHE, UHOOPMALMOHHBIE — TS
O3HAKOMJICHHUS CO CTaHAApTaMH U CIIPaBOYHOU MH(pOpMaleH, IEKIIUY BU3YyaIU3aIul — IS
HArJITHOTO MPEACTaBICHUS CIOCOO0B pelIeHHs 3a/1a4, TpoOIeMHast - JUIsl pa3BUTHUS
UCCIIeIOBATEeNIbCKUX HAaBBIKOB U M3YYEHHUSI CIIOCOOOB peIIeHUs 3a/1ad.

J171s 0CBOCHUS TUCIUIUIMHBI IPEyCMOTPEHO 8 Y. MHTEPaKTUBHBIX 3aHATUH. Bee
MIPAKTUYECKHE 3aHATUSI [0 pa3ieily IPOBOAATCA B MHTEPAKTUBHON (hopMe U MperoaaraoT
MyOJIUYHbIE BBICTYIUICHUS U 00CYX)AeHUs, B paMKax HHTEpaKTUBHOTO 00yUYEeHHUsS
npuMensitorcs [T-meTos! (MCOIb30BaHUE CETEBBIX MYJIbTUMEIUIHBIX YI4EOHUKOB
pa3paboOTYUKOB MPOTPAMMHOTO 00ECTICUCHUS, JIEKTPOHHBIX 00Pa30BaTEIIBHBIX PECYPCOB T10
JTAHHOW TUCIUILIMHE; COBMECTHAas paboTa B MabIX Irpynmax (2-3 cTyaeHTa) —
WHJIMBHUIyaIbHOE 00yUYeHHE.

6 YueOHO-MeTOoqHYeCKOE 0OOecTieyeHHe CAMOCTOATEIbHOM padoThl 00yYarommuXxcst

[IpencraBieHo B mpuIoKeHuu 1.

7 OueHO4YHBbIE CPEACTBA VISl IPOBEICHUsI IPOMEKYTOYHOM aTTeCTAllUN
[IpencraBieHsl B IPUITOKEHUH 2.

8 YueOHO-MeTOAMYEeCKOe U MH(POPMAIIMOHHOE o0ecieYeHre JUCIHUITTUHBI

a) OcHoBHasi IMTEpPaTYypa:

1. AtamanoB, A. A. OcuoBbl CAIIP : yuebnoe nmocodue / A. A. ATamaHOB. —
Kpacnosipck : CuOI'Y um. akanemuka M. @. PemetnéBa, 2021. — 92 ¢. — Teker :
ANeKTpoHHBIHN // JIaHb : aneKTpoHHO-O0uOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/195086 (mata ob6pamenus: 25.08.2022). — Pexxum noctyna: as
aBTOPH3. NIOJI30BATEIIEH.

2. HpopMannOHHBIE TEXHOJIOTHH MTPOSKTHPOBAHUS PATHOIIEKTPOHHBIX CPECTB !
yuebnoe nmocodue / J1. FO. Mypowmres, U. B. Tropun, O. A. benoycos, P. FO. Kypuocos. —
Cankr-IlerepOypr : Jlanb, 2022. — 412 c. — ISBN 978-5-8114-3240-0. — Tekcr :
ANeKTpoHHBIH // JIaHb : aneKTpoHHO-O0uOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/213146 (mata ob6pamenus: 25.08.2022). — Pexxum noctyna: s
aBTOPH3. NIOJI30BATENIEH.

0) /lomoJiHUTEIbHAA JINTEpaTypa:

VYcaras, T. B. I'paguka B aBTOMaTU3MpOBAaHHBIX cucTeMax. UepTexku AIEeKTpUUYECKUX
cxeM : yuebHoe nocobue / T. B. Ycaras, O. A. KouykoBa. - Marautoropck : MI'TVY, 2014. - 1
anektpod. onrt. jguck (CD-ROM). - 3arnm. ¢ turyn. o9kpana. -  URL:
https://host.megaprolib.net/MP0109/Download/MObject/3842 (mata obpamenus: 06.10.2023).
- MakpooObekT. - TekcT : a1eKTpoHHBIN. - CBefeHus 1ocTynHbl Takke Ha CD-ROM.

2. Mamox B.H. Beenenue B coBpemennsie CAIIP: Kypc nexuuii [ D1exTpoHHBIN
pecypce] / wmsmarenbctBo «JIKM IlIpecc», 2010. — 192 c¢. - Pexum nocryma:
http://e.lanbook.com/books/element.php?pll_id=1314 .- 3arxa. ¢ skpana.



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

3. JleBuukuii, A. A. [IpoextupoBanue MmukpocucteM. [Iporpammusie cpeacTpa
obecrieuenuss CAIIP [DnekTponHsblii pecypc] : Yueb. mocoodue / A. A. JleBuukui, I1. C.
Mapunymkus. - Kpacaosipck : Cu6. genep. yu-1, 2010. — 156 ¢. — pexxum JocTyIa:
http://e.lanbook.com/books/element.php?pll_1d=6046 . - 3arm. ¢ skpaHna.

B) MeToau4ecKue yKa3aHus:

1. [Toxunmae, 0. A. KommnbproTepHoe MOJEIUPOBAHUE M CO3JAaHUE IPOSKTHO-
KOHCTPYKTOPCKOH JTOKYMEHTaluu B MammHocTpoeHuu cpeacrBamu CAIIP. WmxenepHas u
koMmmbtorepHas rpaduka B Autodesk Inventor, AutoCAD : yueb6HOe mocobme. U. 1 / 1O. A.
[Toxunaes, E. A. CBuctynona, O. M. Bepemeii ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anektpoH. ontT. auck (CD-ROM). - 3arm. ¢ tutryn. 9kxpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20788 (mara oOpareHus:
06.09.2023). - MakpooObeKT. - TekcT : aneKkTpoHHbIA. - CBeneHus NOCTYIHBI Takke Ha CD-
ROM.

2. Xnynenes, A.B. CAIIP pannosneKTpOHHBIX YCTPOUCTB [ DNEKTPOHHBIN pecypc]:

meroa. ykazanus / A.B. XuiyaeneB .— OpenOypr : TOY OI'Y, 2009 .— 21 c. — Pexxum
noctyna: https://1drv.ms/b/s!AgDnhKSXEUOanS 1yu265edw1ZeRo?e=rLQOIT

r) [IporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpammuoe odecnevyenue

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS TULEH3UH
MS Office 2007 n, 135 o1 17.09.2007 Gecepotro
Professional
7Zip cB000IHO pacnpocTpansemoe [10 OeCcCpOYHO
Altium Designer
Academic Edition K-113-11 o1 11.04.2011 O6eccpouHo
Oracle Virtual Box [ cBo6omHO pacnipoctpansiemoe 10 OeccpovHO
FlowVision K-93-09 ot 19.06.2009 06eccpoyuHO
FAR Manager cB000IHO pacnpocTpansemoe [10 6eccpovHO
DNeKTPOHHBIE
[LTAKaThI 1o K-278-11 or 15.07.2011 6ecCpOUHO
TVCTIATUTAHE
"OnekTpoHuka"
bpaysep Mozilla cB00OIHO pacmpocTpansemoe [10 6eccpodHo
Firefox JIHO pacipoctp p
Bbpayzep Yandex |cBoGomno pacupoctpansemoe [10 OeCCpOYHO
Arduino cB00OTHO pacnpocTpansiemoe [10 OeCCpOYHO
ACKOH Kowmnac
V21-22 J1-1082-22 o1 01.12.2022 6eccpodHo
IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMbI
HazBanme kypca Cchblika
OnexTpoHHbIe pecypcbl oubanoreku MI'TY um. T'.1. https://host.megaprolib.net/M
Hocosa P0109/Web
. https://www.rsl.ru/ru/4readers
Poccuiickas ['ocynapcrBennas oubnunoreka. Karanoru
/catalogues/



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

®enepalibHOE TOCYAAPCTBEHHOE 0I0/KETHOE
yupexaenue «DeaepanbHbli HHCTUTYT
IIPOMBIIIITIEHHOW COOCTBEHHOCTH)

URL: http://www1.fips.ru/




HannonansHas nH)OpManmoHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii HHIEKC HAyYHOTO ITUTUpOBaHus | https://elibrary.ru/project risc.
(PHUHII) asp

DnekTpoHHas 0a3a nepuoandeckux u3nanuii East View

Information Services, OO0 «MIBUCy» https://dlib.castview.com/

9 MaTepuajibHO-TEXHHYECKOE o0ecneuyeHne TUCHMIJINHbI (MOIYJIA)

MarepuaabHO-TEXHHUECKOE 00ECIICYCHHUE IUCITUTUINHBI BKITFOYALT:

Tun u Ha3Banue ayauropun OCHAIICHUE ay TUTOPUI

KommbroTepHsie Kaacchl yHUBepcuTeTa [lepcoHanbHbIe KOMIBIOTEPHI CO
CHETHATTM3UPOBAHHBIM TIPOTPAMMHBIM 00€CIICUCHHUEM.

JIist 9TeHMSI IEKIUNA: TOMEIIIEHUE U TEXHHYECKUEe CPECTBA TSl IEMOHCTPAaIlun
MIPUMEPOB U CIIOCOOOB MPOCKTUPOBAHUS, BUICO (PUIBMOB U TIPE3CHTALIUN.
MynbeTuMeanitHOe 00opyaoBanue (aya. 460, 365).

Crenuanu3upoBaHHBIM KOMITBIOTEPHBIN Kiace (1abopatopus 343) 5 KOMIUIEKTOB
otnagounbiX miat Triscend TES12S32 ¢ 6mokamu nutanust + 5 B 0,5 A, 5 KOMIbIOTEPOB €
O3Y ue menee 512 MB, mo6oit HU reneparop, AByxXKaHaIbHBINA OcIULIOTPpad ¢ pa3BepTKOM
He Meree 0,2 MKc, U3MEPHUTEIh YaCTOTHBIX XapaKTepucThk. [IporpammHoe obecrieueHne
Triscend FastChip, mporpammel mist pacdera kodhdummentor ¢pmibrpo KUX u BUX.

AyaaTOpHH TSI CAMOCTOSITEIIBHON pabOThI: KOMITBIOTEPHBIC KJIACCHI, YUTAILHBIC
3aiibl OnOanoTeku IlepcoHanbHbIe KOMITBIOTEPHI ¢ TakeToM MS Office, BbIX010M B
WHTEpHET U ¢ TOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIBHYIO CPEILy
YHUBEPCHUTETA



[Tpunoxenue 1

6. YdeOHO-MeTOOMYeCKOEe oOOecredeHHEe CAMOCTOSITEIbLHOH PadoThl 00y4YarOIMXCH.

OrneHouHble cpesicTBa AJIs TEKYIEro KOHTPOJIS yCIIeBaeMOCTH, IPOMEXYTOYHON aTTeCTallH 110
UuTOoraM OCBOCHHUA NJUCHUIIIIMHBI.

B Teuenne CeMCCTpa NpCAyCMOTPCHO BBIINOJIHCHUC YCTHBIX U NHCbMCHHBIX KOHTPOJIBHBIX
paboT Mo AucCHMIUIMHE (10 WHIWBHIyalbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aIuTa JIabopaToOpHBIX padoT.

OcHoBHasi 4acTh 3aJaHWil BBIMIONHSETCS Ha 3aHsATHsIX. CamocrosiTenbHas paboTa
MIpPEeayCMaTpPUBAET:

- IIOATOTOBKY K 3aHATUAM, H3YUCHHUC HCO6XO,Z[I/IMI)IX pasaciioB B KOHCIICKTAax, y‘l€6HBIX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX; pa60Ta C cnpaBquoﬁ JII/ITCpaTypOI;'I

- HCTIPaBJICHUE OIIMOOK, 3aMeYaHui, 0(hOpMIICHHE JTa0OPAaTOPHBIX PabOT.

CamocrosiTeibHas padoTa B X04€ ayAUTOPHBIX 3aHATHH IPEANOJaracT: U3y4eHue u
MOBTOPEHHE TEOPETUYECKOT0 Marepuaja Mo TeMaM JeKIHuid (M0 KOHCIEeKTaM W Yy4eOHOMH
JUTEpaType, METOAMYECKUM YKa3aHUSIM ), pEIICHHUE 3aa4, BBIMOJIHEHNE HHANBUIYAIbHBIX paboT.

CamocrosiTeibHas pa6oTa MOJ KOHTPOJIEM NPenogaBaTeIs MPEANnoiaracT NoAroToBKy
KOHCIIEKTOB U BBIMOJHEHHE HEOOXOAMMBIX PAcueTOB MO pa3eiaM AUCIMIUIMHBI, pElIeHUE U
IpOBEpKa IMpernoaBaTesieM 3a/1ad, 1abopaTopHbIX padoT, paboTa ¢ METOAMYECKOM TUTEepaTypou,
MOATOTOBKA K 3a4ETy.

BHeaynuTopHasi caMoCcTOsSITe/IbHAs paGoTa CTYJAEHTOB IPEANOiIaracT IOATOTOBKY K
JIa60paTOpHBIM 3aHATUAM, HO}IFOTOBKy K KOHTpOJ'II)HI)IM pa60TaM, BBITIOJTHCHUC 3a)IaHHﬁ
(;mabopatopHbIX paboT), MOATOTOBKY K 3a4eTy; U3y4eHHE HeOOXOUMBIX Pa3/IeliOB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOAMYECKHX YyKa3aHWAX; paboTa CcO CIpPaBOYHON JIHTEpaTypoi,
UCIpaBlieHUE OIIMOOK, 3amMedaHuidd, odopmieHue padboT; paboTy ¢ KOMIBIOTEPHBIMU
rpadguueckuMy TaKeTaMU H DJICKTPOHHBIMU yUYeOHHKAMHU pPa3paOOTYMKOB MPOTPAMMHOIO
o0ecrieyeHns Mo AUCIIATUINHE.

ITo naHHO# AMCUMIIMHE MPEIYCMOTPEHbI Pa3InyHbie BUbI KOHTPOJIS pPe3yIbTATOB
00yueHM: meKywuti KOHTPOIb (€XKEHeebHas MPOBEpKa BHITIONHEHUS 3aJaHuii U paboThl C
y4eOHOM TUTEpaTypoi), nepuoduieckuii KOHTPOIb (1a00opaTOpHbIe paObOTHI) MO KAKIOW TeMe
TUCLUUIUIMHBL,  NPOMEdCYMOYHbIA KOHTPOJIb B BUJE 3ayeTa 7 CEMECTpe U BBINOJHEHUS
KypCOBOI paboTHI .

Temsl (pazaens) Bun camocrosTensHOM Dopmbl

paboThI KOHTPOJIS
JUCLUTUTHHBI




BBenenue B
OcHOBHbIE
TEOPETHUYECKUE
U3Yy4YEHHBIE B JIPYTUX
TUCHUIUIMHAX s OoOydeHus
muciuminie «CAIIP ycrpoiicTB
IPOMANIEKTPOHUKHY.  CrocoObl
MIPOCKTUPOBAHUS  COBPEMEHHBIX
YCTPOWCTB  NIPOMAJIEKTPOHUKHU.
YpoBHU  aBTOMAaTH3WPOBAHHOTO
IIPOEKTUPOBAHUS.
Knaccudukanus CAIIP. O630p
IPOrpaMMHBIX IIPOJIYKTOB
ANEKTPOHHBIX CAIIP.
[Ipou3BoguTeny M MOCTABIIMKHU
CAIIP MeYaTHBIX Tiar.
Poccuiicknit  peiHok ~ CAIIP
MeYaTHBIX IUIaT.

[Taket IPOrpaMMHOTI0
obecrieuenust CAIIP  PCAD-
2002. Co3pmanne mabgoHa IS
PHCOBaHUS SICKTPUUECKUX CXEM.
['pynna komanja co3gaHusi CXeMbl
ANEKTPUYECKON
NPUHIUIUAIIBHOM. [Tpumepsr
pucoBanust cxeMm. [‘paduueckoe
peaaKTUpOBaHUE CXEM.
ITo3unmoHHBIC 0003HaUYCHHS,
HOMUHAaJIBbI u THUIIBIL.
[lepenymepanusi  MO3UIIMOHHBIX
o0o3HaueHHi. JlomoJHUTETBHBIE
TEKCTHI. BcnomorarenbHbie
KOMaHJIbl HCIIOJb3yEMbIE IPHU
PHCOBAaHHUU CXEM.

JTUCIUTUTAHY .
paszaensl u
TIOJIOKCHHUS

OO0ume  MOJOXKEHHUs
2.001, T'OCT 2.004, T'OCT
2.051,) Ob6mue npaBuja
BbinoiHeHus: 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).

TexHojoruss IE€YaTHBIX ILIAT.
OIHOCTOpOHHUE IJIaThL.
JByXcTopoHHUE TLJIATHI.
MHoOrocioMHbIe MJIaThI.
TouHOCTH IIEYaTHBIX TIaT.
Pazmepsbl IIEeYaTHBIX IIar.
Tonmuua MeYaTHBIX TIaT.
OtBepcTus  TEYATHBIX  IUIAT.
ITapameTpsl  IPOBOJHUKOB U

3a30pOB. KoHTakTHBIE TII0Ma K1

IToaroroBka k
JICKITHOHHBIM H
J1a60paTOPHBIM
3aHATUSM. BeIonHeHHe
1 oopMIICHHE
1a00paTOpHBIX padoT:

IToaroroska k
1a00pPaTOPHBIM 3aAHITUSIM
K JIEKIASIM

ITepeueHb TEM I8
MOJATOTOBKU K JIEKLHUSAM U
nabopaTopHbIM paboTam
MIPUBOIUTCS HIKE:

1. TIlogroroBka & 6
JabopaTOpHBIM paboTaM.
N3yuenune crnpaBoYHUKA

KOMaH[ IPOTPaMMBI
PCAD-2002.

2. V3yyeHue 10KyMEHTOB
u CTaH/1apTOB Ha
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKHE
napamMeTpsl  IEeYaTHbBIX
Iiar.

3. Odopmnenue
KOHCTPYKTOPCKOU
JIOKYMEHTALUU Ha
MIPOEKTUPYEMOE HU3JIETIHE
COIVIACHO  TpeOOBaHUIM
cucremsr ECKJI.

IIpoBepka wu
3alnmra
J1a00paTOPHBIX
paboT. DK3aMeH.
Kypcosas
paborta.




oTBepcTuil. [Imockue KOHTaKTHBIE
IJIOMIAJKU.  DKpaHHBIE  CIIOM.

["anpBannyeckue MOKPBITHS.
3aluTHbIE ITOKPBITHS.
MapkupoBka. VYcranoBka
AJIEMEHTOB. VYcranoBka
3JIEMEHTOB C OCEBBIMU
BBIBOJIAMH. YcranoBka
9JIEMEHTOB  CO  HITHIPEBBIMU
BBIBOJIAMH. YcranoBka
MHUKPOCXEM. Paguatopst

oxyaxzacHus.  IloBepXHOCTHBIM
MOHTaXK. MOHTaX MMKPOCXEM Ha
MOBEPXHOCTh. J[MCKpETHBIE YMII-
aneMmeHThl. [lasimpHas  Macka.
IIpukieiika 3JIEMEHTOB.
ITepcriekTUBBI [1apaMeTpoB
II€YaTHHBIX ILJIaT.

[IpeoOpazoBanne  ¢aiiaoB u
CO3JJaHUE CIIHCKA COCIUHECHUM.
[Tepexon oT CXEMBbI
ANEKTPUYECKON
OPUHLIMIIUATIBHOW K 00pasy
ME€YaTHOW IUIATBHI.

['paduyeckuit penaKkTop
nevyatHbix miat PCB. Hactpoiika
koHpurypanuu. Cnou  PCB-
npoekta. Co3gaHue  KOHTypa
neyatHot  mnatel.  Co3gaHue
JOTIOJIHUTEIBHOTO  CJIOSL  JJIs
MIPOCTAHOBKHU pa3MepoB.
VYmakoBka cXeMbl Ha TE€YaTHYIO
mnaty. PydHoe  pa3menieHue
KOMIIOHEHTOB Ha IUIaTe. 3aJaHue
NpaBUJ  IPOECKTUPOBAHUS U
OTpaHUYECHUM. Pyunas
TpaccUpoOBKa COEIMHEHU.
ITogcucrema  IPOEKTUPOBAHMS
NeYyaTHBIX IUIaT Specctra.

BzaumopeiictBue
noss3oBarenbekoiit CAITP PCAD
c CHUCTEMOI1 Specctra.
Wutepoeiic TPacCUPOBILKKA.
Komanae! ynpaBineHusi cuctemMoit
Specctra. Komanasl pa3menieHus
KOMIIOHEHTOB  Ha  II€YaTHOM
IaTe. NurtepakTBHOE
PEIAKTUPOBAHUE U TPACCHUPOBKA.
ABTOTpaccupoBKa.
BzaumopeiicTBue CUCTEMEI
Specctra ¢ moNB30BATEILCKON
CAIIP PCAD.




Pa3zpaboTka THUTIOBOTO
KOMIIOHEHTHOT'O MOJTYJISL.
Co3snanue KOMIIOHEHTA.
Pa3zpaboTka mocajo4HOrO Mecra.
HNmena ITOCaJ0YHBIX MECT.
3amuchk CHMBOJIA.  YIIaKOBKa

BBIBOJIOB. JlonomHUTEIbHAS
TEKCTOBAast uHpopManus
(ATpuOyTHI). Pa3zpaboTka
CHUMBOJIBHOT'O 0003HaYeHUs
JJIEMEHTA. YcraHoBKa
COOTBETCTBUS MEXTY
M0CaI0YHBIM MECTOM u
rpadpudeckuM  0003HAUCHHUEM.
Coznanue JJIEMEHTOB c
pPa3HOPOIHBIMH  JIOTHYECKUMH
YaCTSIMH.

CucreMa mneyatu M IIOAT0OTOBKA
3aJaHus Ha 11€4YaTh.

TeMmbl 1a00paTOPHBIX padoT

1. 3nakomcTBO ¢ cucremoit npoektupoBanust PCAD. M3yuenne koMang paboThl ¢ CUCTEMOM

2. Co3iaHue cXeMbl AJIEKTPUUECKON MPUHIMIHAIBHOM C UCIIOJIb30BAaHUEM PEIAKTOpa CXEM
Shematic.

3. 3HakoMcTBO ¢ penakropoM nevatHeix miaat PCB Co3ganue neyaTHo# miathl. (CO3aHKe
koHTypa I1I1, mepexon ot cxemsl I1I1 k 0Opa3y IIII).

4. Uzyuenne noacucreMsl npoektuposanus I Specctra. M3ydyeHne ocHOBHBIX KOMaHA U
npaBui padoTel ¢ mporpammoit. (Tpancisnust [1I1 u3 penakropa PCB B Specctra, unTepakTuBHas
tpaccuposka I1I1, Tpancnsauus I u3 Specctra B pegakrop PCB PCAD).

5.3nakoMcTBO ¢ penaktopom Library Executiv u BXxoasmux B ero coctaB yTriiuT. OCHOBHBIE
KOMaH[pl, CTPYKTypa pelakropa M CTPyKTypa OuOnnoTreyHbIx »snemMeHToB. Co3naHue
OMOIMOTEYHOr0 AJIEMEHTa (CO3JaHHE YCIOBHOTO TIpaduueckoro 0O0O3HA4YEHHS JI CXEMBbI
ANIEKTPUUYECKON MPUHIMIHAIBHOM, pa3paboTka mocagouHoro Mecta Juist oopasza I1I1 1Byx Tumnos:
SMD u Through-Hole).

6. IloarotoBka 3amanuii u cucrema neyatu PCAD. BriBog Ha mneyaTe NpOEKTHOM
JIOKYMEHTal1H.

7.3HAKOMCTBO C yTWJIMTaMu s TOATOTOBKM, co3gaHHoM IIII k mnpowusBoncTsy.
Nsrorosnenue [111. Monrtax I1I1.

MeTtoauyeckue peKOMeHAALMHU AJISl CTYI€HTOB K J1a00paTOPHbIM 3aHATHAM

1. VYcarsii [I.JO. Onncanue HHTErpUPOBAHHON OTIIAIOYHOMN CPeabl Il MUKPOKOHTPOJLIEpa
ADuC812. Metoaunueckas pazpabotka. - Maruurtoropcek, 2005. — 32 c.

2. Ycarsriii JI.FO CripaBo4HHK 1O CHCTEME KOMaH MUKPOKOHTpOJUIepoB cTtanaapra Intel MCS-
51.- Maruuroropck, 2010.



KypcoBas paGora

Llenbio Kypcosoii pabomul SBISETCS 3aKpeIUIEHUE 3HAHUN U YMEHHH MOJYYEHHBIX B XO€
BBITMIOJTHEHHS] TUIIOBOW 3alaun MpOEeKTUpoBaHus U KoHcTpyupoBanus I, a Taxke npuMmeHneHnue
HaBBIKOB TOJIYYEHHBIX B XOA€ OOydeHHs MpodecCHOHATIBHON NesTeNbHOCTH. JleMOHcTpanus
BO3MOXXHOCTH BECTH CaMOCTOSITEJIbHYIO MPOEKTHO-KOHCTPYKTOPCKYIO AEATEIbHOCTh B 00JacTu
IPOCKTHPOBAHUS M KOHCTPYHPOBAHUS 3JEKTPOHHBIX YCTpOWCTB. [laHHas KypcoBas pabora, Kak
MIPABUIIO, ABJIAETCS HEOTHEMIIEMOM YaCThIO JUILUIOMHOIO MTPOEKTA WM JUIUIOMHOM paboThlI.

MeToanuyeckne peKOMEHIAIUM JJISl CTYJA€HTOB K BbINIOJHEHUIO KYPCOBOil padoThbI:

1.Ycarsiit JI.1O. IIporpammupoBanie MUKPOKOHTPOJUIEPOB ¢ 6a30BBIM siipom Intel MCS-
51. Meronuueckue yka3zaHus K 1abopaTopHeiM pabotam. Marauroropck, 2009 — 32 c.

Tembl KypCcOBBIX padoT:

1.  Pa3paboTtarh 3J1€KTPOHHOE YCTPOMCTBO JJIs OLIM(POBKU aHATIOTOBOTO CUTHAJIA B 33JJaHHOMN
M0JI0CE YacTOT C 3afaHHOW morpemHocThio. Ha Bxome ALII ycranaBnuBaercss ¢punbtp. s
NUTAHUS HEOOXOAMMBbl BHELIHHME JIByXKAaHAJIbHbIE MCTOYHUKU HANpsDKEHUs. Y CTPONCTBO
JIOJDKHO OBITh BBIIIOJHEHO KakK JIBYCTOPOHHSI [1€4aTHasl 1jiara ¢ 3j1eMeHTHoH 6a3oii SMD.

2. PazpaboraTh UMIYJbCHOE YCTPONCTBA 3JIEKTPOIMTAHUS C 3alaHHBIMU napaMeTpamiu. [lpu
pa3paboTKe YUUTHIBAIOTCS OCOOEHHOCTH KOHCTPYHPOBAHUS IPeoOpa30BaTeIbHbIX YCTPOUCTB.
3. Pa3zpaboTarh WCTOYHMK 3JIEKTPONUTAHHA C HUPPOBBIM YIPABICHUEM. Y CTPOWCTBO
JTIOJKHO OBITH BBITIOJIHEHO KaK JBYCTOPOHHS MeYaTHAs IiaTa ¢ 3JIeMEHTHOU 0azoit SMD.

4.  Pazpabotarh (yHKIMOHAIbHBINA T'eHEpaTOp. Y CTPONUCTBO JOKHO OBITH BBIIIOJHEHO Kak
JIByCTOPOHHSI Ile4aTHas Iuiata 4 kjiacca TOYHOCTH C 3JeMeHTHOM 6a3oii SMD.

5. Heobxomumo  ohopMUTh  TEXHMYECKOE  3aJaHue,  CXeMy  D3JIEKTPUYECKYIO
NPUHIUIHATIBHYIO, YePTE)KH NEUYaTHOH IJIaThl U COOPOYHBINA YepTEXK.



IIpunoxenne 2
7. OneHOYHBIE CPEACTBA /1JIsl IPOBEACHUS IPOMEKYTOYHOM aTTecCTANNH:

[TpomMexxyTouHas aTTeCTalus UMEET 1IeJIbI0 ONPEIENIUTh CTENeHb TOCTHKEHUS 3aIUIAHUPOBAHHBIX PE3YJIbTATOB O0YUYEHUS 1O AUCLUIIIMHE
(Momyt0) 32 onpeesieHHbIN neproa 00yueHus (CeMecTp) U MOKET MPOBOAUTHCS B (JOpMeE 3adeTa, 3aueTa ¢ OLEHKOW, IK3aMeHa, 3aIUThl KypCOBOTO
npoekTa (paboThl).

JlaHHBII pa3gen COCTOUT UX JIBYX ITYHKTOB:

a) [Inanupyembie pe3ynbTaThl 00yUYEHHUS U OLICHOYHBIE CPEICTBA JUIS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIHH.

0) Ilopsimok mpoBeIeHMs MPOMEKYTOYHOM aTTECTAIMH, TTOKA3aTEIM U KPUTEPUHU OIICHUBAHUSI.

Kon unaukaropa
Nunukatop J0CTHXEHUS KOMIIETCHITUN Ol1ieHOYHbIE CPEeJCTBA

[TK-1: Crioco6en pa3zpabaTbiBaTh CTPYKTYPHBIEC U (YHKIIMOHATBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, IPUHIIUITAATIBHBIX CXEM
YCTPOMCTB C UCTIOIB30BAHUEM CPEACTB KOMITBIOTEPHOTO MPOSKTUPOBAHUS, POBEICHUEM TPOEKTHBIX PACYETOB U TEXHUKO-IKOHOMHUYECKUM
000CHOBaHHEM PUHUMAEMBIX PELICHUI

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

BKJTIOYAIOIIUI: BEIOOP CTPYKTYpPHOI

. 1.IlocTanoBKa 3a1a4 3a7a4u IPOEKTUPOBAHUSI YCTPOMCTB MUKPOIEKTPOHUKH.
CXEMBI IEKTPOHHOTI'O YCTPOWCTBA WIH A A p p yerp p p

CHCTCMBI TTyTEM COTIOCTABIICHIS 2.OCHOBHBIE 3TaMbl TPOEKTHPOBAHMS YCTPOICTB MUKPO3JIEKTPOHHUKH.
Pa3IMYHBIX BAPUAHTOB U UX OLIEHKH C
TOYKH 3PEHHS TEXHUIECKUX U 3. UudopManinoHHbII ¥ SHEPTETHYECKUN TTOTOKH B CUCTEME.

YKOHOMMYECKUX TPeOOBaHUI; . .
P ’ 4.NHTepdelicbl M YPOBHU MHTErpaLMM KOMMNOHEHTOB YCTPOMUCTB MUKPO3NEKTPOHMUKM.

paccuuThIBaeT BCE HEOOXOIMMBbIE . .
. 5.CUCTEMHBIN MOAXOM M KPUTEPUHM KAadecTBA IMPU NPOECKTUPOBAHHM YCTPONCTB

[IOKA3aTeNH CTPYKTYPHOU CXEMBI
. MHUKPOIJIEKTPOHHKH.
3JIEKTPOHHOI'0 YCTPOUCTBA WU

CUCTCMBI, B TOM 9HCJIC TI0Ka3aTCIN 7.CHCTEMHBIN MOAXO0/ U METOJ MApaIIEIbHOTO IPOEKTUPOBAHHUS.
KadecTBa; BEIOMpaeT 1 000CHOBBIBAET
CXEMBI BCIIOMOT'aTeJIbHBIX YCTPOMCTB




Kon nnaukaropa

NHaukatop JOCTHKEHUS KOMITETCHIIUU

OneHouHble CpeCTBA

6.McxonHbple JaHHBIE M ANTOPUTM IPOEKTUPOBAHMs. OTalbl NPOEKTUPOBAHUS
YCTPOMCTB MUKPOAJIEKTPOHUKH.

9. Cop,epmaHme TEXHUYECKOTO 3a4aHNA, TEXHNUYECKOTO U pa6oqero NPOEKTOB. AHFOpMTM
CNCTEMHOrIO NPOEKTUpPOBAHNA.

10. KnHemaTuyeckme W AOMHAMMYECKMEe 33434 npu nNpoexkTnpoBaHUn yCTpOf/’ICTB
MUKPO3NTEKTPOHUKN.

11. HpﬂMaﬂ u O6paTHaH 3aJa4u O IIOJOXCHHMHM TOYCK M 3BCHBCB MCXAaHH3Ma

CHCTCMBI. BeKTOpHO - MAaTPHUYHBIC MCTOJbI PCIICHUS 3aaa4.

12.3agaun yCTpOMCTB MUKPORJIEKTPOHUKH M METOJIbI UX PELICHHUS.

[IK-1.2:

[Tpon3BOAUT TEXHUKO-DKOHOMUYECKOE
000CHOBaHNE PUHATOTO PELICHUS C
pacdeTamu ce0eCTOMMOCTH yCTPOHCTBa
Y CTOMMOCTH €T0 KCIUTyaTalluy;
CpaBHHUBACT C aHAJIOTaMU 110 TCXHUKO-
HKOHOMHUYECKUM XapaKTEePUCTUKAM

KypcoBas pa0ota, 3aiuTa 1a60paTopHbIX padboT

Tembl 1a0opaTopHBIX padoT

1. 3nakomctBO ¢ cucremor npoektupoBanusi PCAD. M3yuenue komann
paboThI ¢ crucTeMoi

2. Coznanue cxeMmbl AJIEKTPUYECKON MPUHIMIHAIBHOW C HCIOIb30BaHUEM
penakropa cxem Shematic.

3. 3HakoMCTBO ¢ penaktopoMm mnedarHeix miuaT PCB Co3naHue mnedatHoi
riathel. (co3aanue koutypa 111, mepexon ot cxemsl I1I1 k 0Opasy I1IT).

4. Uzyuyenme mnoxacucremsl npoektupoBanuss IIII Specctra. M3yuenue
OCHOBHBIX KOMaHJ M MpaBusl paboTbl ¢ mporpamMmoit. (tpancmsuus [T u3
penaktopa PCB B Specctra, nunrepaktuHas TpaccupoBka [1I1, Tpauncasuus 11 u3
Specctra B pegakrop PCB PCAD).

5.3nakoMcTBO ¢ pemakTopom Library Executiv u BXOISAIIUX B €ro COCTaB
yTuauT. OCHOBHBIE KOMaH/Ibl, CTPYKTypa peJakTopa U CTPyKTypa OMOINOTEYHBIX
anemeHToB. CoznaHue OMONMOTEYHOTO AJIeMEeHTa (CO3JIaHHE  YCJIOBHOTO




Kon nnaukaropa

NHaukatop JOCTHKEHUS KOMITETCHIIUU

OneHouHble CpeCTBA

rpaduyeckoro O00O3HAUEHUS MJSI CXEMbl JJIEKTPUYECKON NPUHLUIUAIBHOMH,
pa3paboTka mocamounoro mecra s oopasza [T geyx tumoB: SMD u Through-
Hole).

6. IlogroroBka 3amanmii u cucrema nedatu PCAD. BriBox Ha mneyath
MIPOEKTHOM IOKYMEHTAaLIUH.

7.3HaKOMCTBO C yTWJIUTAaMU U1 TOATrOTOBKU.co3manHow IIII  k
npousBoAcTBy. M3rorosinenue I1I1. MonTax I111
Buvinonanenue kypcosoii pabomeoi.

TeMbl KypcoBBIX paboT:

6.  Pa3paboraTe »IEKTpPOHHOE YCTPOWCTBO M OIUGPOBKH aHAIOTOBOTO
CUTHAaJIa B 33JIaHHOM MOJIOCE YacTOT € 3a7aHHoi norpemHocteio. Ha Bxone AL
yCTaHaBIUBaeTCs  (QUIBTP. Jns nutaHus ~ HEOOXOIUMBI  BHEITHUE
JByXKaHAIbHbIE UCTOYHUKH HAIIPSHKEHUSL. Y CTPOMCTBO TOJIKHO OBITH BHITOTHEHO
KaK JIByCTOPOHHSI [1e4aTHas Ij1aTa ¢ 3JieMeHTHOM 6a3zoit SMD.

7. PazpaboraTte WMIyJIbCHOE YCTPOMCTBA DSJEKTPONUTAHUSA C 3aJaHHBIMHU
napameTrpamu. [Ipu pa3paboTke yUUTHIBAIOTCS OCOOCHHOCTH KOHCTPYHUPOBAHMS
peoOpa3oBaTeIbHBIX YCTPOICTB.

8.  Pa3zpaboTaTh HMCTOYHHK OJIIEKTPONHTAHUSA C UU(POBBIM YIPABICHHEM.
YCTpoHCTBO OMKHO OBITH BBIMIOJHEHO KaK JBYCTOPOHHS TeYaTHas Ijiara ¢
arieMeHTHOM 6a3oit SMD.

9. Pa3zpabotate (yHKIMOHANBHBIA TeHepaTop. YCTPOHCTBO JOKHO OBITH
BBITNIOJTHEHO KaK JBYCTOPOHHS MeuyaTHas Iuiata 4 Kiacca TOUHOCTH C 3JIEMEHTHOMN
6a3oii SMD.




Kon nnaukaropa
NHaukatop JOCTHKEHUS KOMITETCHIIUU OueHouHbIE CpEeACTBA

10. HeobxomuMo oQpOpMUTH TEXHHYECKOE 3aJaHUE, CXEMY JJIEKTPUUYECKYIO
NPUHIUIHAIBHYIO, YePTEKU EUYATHOHN IIATHl K COOPOYHBINA YEPTEK.

Kpurepun onenku (BBIOTHEHUS KypCOBOI paboThI):

— Ha OLEHKY «OTJIMYHO» — 00YYarOIINICS MOKA3bIBAET BBICOKHI YPOBEHb C(OPMHUPOBAHHOCTH KOMITETCHIIUH, T.€. CTYJICHT JJOJDKEH IMOKA3aTh
BBICOKMH YPOBEHb 3HAHUI HE TOJIBKO Ha YPOBHE BOCIIPOM3BEICHHUS U 00BICHEHHUS HH(POPMAIINH, HO U HHTEJUIEKTYya IbHbIC HABBIKH PEIICHUS 3a/aY,
HAXOXKJCHHUS YHUKAJIBHBIX OTBETOB K NMPOOJIeMaM, OIICHKH U BBIHECEHUSI KPUTUIECKUX CY)KICHHIA;

— Ha OLIEHKY «XOPOLI0» — 00y4aroIUCcs TOKa3bIBAET CPEJHUIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYI€HT JOJDKEH MOKa3aTh
3HAHUS HE TOJBbKO HA YpOBHE BOCIPOU3BEACHUSI U OOBSCHEHHS MHQOpPMAlMM, HO U UHTEIJIEKTYyaJbHble HAaBBIKU pELIEHMs MpoOJeM U 3ajad,
HaXO0X/ICHNs YHUKAIbHBIX OTBETOB K MpodiemMam;

— Ha OLEHKY «Y/[AOBJIETBOPHUTEJIbHO» — 00yJarolMiics MOKa3bIBaeT NOPOTOBBI ypOBEHb COPMUPOBAHHOCTH KOMIETEHLIUMH, T.€. CTYJIEHT
JIOJKEH MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEIEHUS U OOBSICHEHUS HH(OPMALIUY, MHTEJUIEKTYaIbHbIe HABBIKU PEIIEHMSI TPOCTHIX 33/]a4;

— Ha OIIGHKY «HEeY/AOBJIETBOPUTEJIBbHO» — pe3yjibTaT OOYy4YeHHs HE JOCTHUTHYT, CTYIAEHT HE MOXXET I0Ka3aTb 3HAHUS Ha YpPOBHE
BOCIPOU3BE/IEHUS U 00bSICHEHNS NH(OPMALINU, HE MOXKET ITOKa3aTh UHTEJJIEKTYaJIbHbI€ HABBIKU PELICHMSI IPOCTHIX 33/1a4.

ITokazaTed M KpUTEPUH OLICHHBAHMA 3a4eTa:

— «3a4TeHo» — OO0Yy4YaloUUiics JIEeMOHCTPUPYET BBICOKUN ypOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHYECKOE U
riy0okoe 3HaHHEe y4eOHOTO MaTepHala, CBOOOJHO BBIIOJIHIET MPAKTHUYECKUE 3aJaHHsl, CBOOOJIHO ONEpHUPYET 3HAHUSAMH, YMEHUSIMHU, IPUMEHSET UX B
CUTYAaIUAX MOBBILIEHHOM CII0KHOCTH.

— «He 32a4TeH0» — 00yJaloIMNACs 1eMOHCTpUpPYeT 3HaHus He 6osee 20% TeopeTHuecKkoro MaTepuaa, JoImycKaeT CyleCTBEHHbIE OIIMOKH, He
MOXKET M0Ka3aTh NHTEJUIEKTYaIbHbIE HABBIKM PELIECHUS ITPOCTHIX 3a7a4.
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