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Paboyas mporpamma coctaBieHa Ha ocHoBe ®I'OC BO mno Hampasnermio 11.03.04
«DJIEKTPOHMKA ¥ HAHODJIEKTPOHUKA», YTBEPKACHHOTO npukasom MHHUCTEpCTBa 00pa3oBaHus U
Hayku Poccuiickoit @enepanun ot 12.03.015 r. N 218.
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3aB. kadenpoit Q "1\ CM].JlykesHOB

PaGoyas mporpamMma oj00peHa METOIMIECKOH KOMUCCHEH HHCTUTYTa DHEPTeTHKY U

aBTOMATH3MpPOBAHHBIX cucTeM 28 ceHTsiops_2016 r. (mpoToxon Ne_1). /,./ k
Ipencenarens ‘g“Z g Z/: C.J. JIykesHOB
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JIneT perucrpanuu H3MEHEHHH U JONOTHEHHS

Ne Paznen KpaTtkoe cozepxaHue Jara. Toxnuce

1/ | mporpaMMBl H3MEHEHHUS/ TOTIOTHEHUS Ne mpoTokona 3aB.

o 3acejaHus Kadeznpoi

Kadepsl

1L |8 AxTyanu3anys ydeOHO - METOIUYECKOro 07.09.2017 r. ~
# HH(POPMALHOHHOTO 00ECTIeUeHHS npotokou Nel A/
JCLATUTAHEL ‘
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H HHPOPMALHOHHOTO 00ECTIeYEHHS nproko Nel @7
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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

Henbr0 AUCHUIVIMHBI  SIBJSETCH  OBJAJEHHE CTYJAEHTAMH Heo0XOAMMBIM H
AOCTATOYHBIM YPOBHEM MNPO(EeCCHOHAIBHBIX KOMIIETEHIMIA B  COOTBETCTBMH C
TpeboBanusimu ®PI'OC BO mno nHanmpaiienno noaroroBku 11.03.04 «dnekmponuxa u
HaHoINeKMpOoHUKa», npopuiib NoaAroToBKU «Ilpomviuiiennan 3neKmpoHuKkay .

Ilenpto wW3ydeHUs [AHHOM JUCUUIUIMHBI SIBISETCS (OPMUPOBAHHWE Yy CTYICHTOB
KOMIUIEKCAa 3HaHWM B OOJIACTH  aBTOMATU3MPOBAHHOTO MPOSKTUPOBAHUS  YCTPOWMCTB
MPOMAJIEKTPOHUKH. M3ydeHue [AUCHMIUIMHBI 3aKIKOYaeTCsi B  YCBOCHHHM CTyAEHTaMH
TEOPETUYECKHUX 3HAHUH MO0 WH()OPMALNMOHHOMY, TPOTPaMMHOMY, TEXHUYECKOMY 00€CIICUYCHHIO
CATIIP, B popMHpoBaHNH HaBBIKOB aHAJIM3a U CUHTE3a YCTPOUCTB MPOMAIEKTPOHUKU Ha OCHOBE
MOJICJIMPOBAHUSL TPOILIECCOB CBSI3aHHBIX C CO3/IaHMEM COBPEMEHHBIX TIE€YaTHBIX IUIAT C
ucnoas3oBanuem [1K. B

Koneunas nenp 00yueHus — cBOOOIHOE BIaJICHHE KOMIUIEKCOM MPOrPaMMHBIX CPEICTB,
MpeAHa3HAYEHHBIX JJIs MPOCKTUPOBAHUS M CO3JAHUSI MPOEKTUPYEMBIX MHUKPOIIPOIIECCOPHBIX
CUCTEM.

Vka3zaHHasg Lenb JOCTUraeTcss 3a CYET O3HAKOMJICHUS CTYAEHTOB C pa3IMYHBIMHU
MPOrPaMMHBIMH CPEJICTBAMU MOJICTUPOBAHUS PaOOTHI MPOCKTUPYEMOW IMMEYaTHOW IUTATHI IS

MHUKpPOIIPOLIECCOPHON CHUCTEMBbl W TOJKPEIUIAETCS BBINOJIHEHWEM JIabOpaTOpPHBIX paboT u
KYPCOBOT'O IIPOEKTA.

2.Mecto qucuummHbl B cTpykrype OIl moaroropkm 6akajiaBpa

b1.B.13

Juctummza «CAIIP ycTpoHCTB IPOMBILIEHHON 3JIEKTPOHUKW BXOJUT B BAPUATUBHYIO
yacTb Onoka 1 oOpa3oBaTrenbHOM mMporpamMmbl IO HampasiieHuto nonarorosku 11.03.04
«DnekmpoHuUKa u HaHOIeKMpPOHUKAy, TPO(PUIIL TOATOTOBKH «/Ipombluinennas 31eKmpoHuKay .

Jnsa  ycnemHoro ycBoeHus aucuuiuiiHbl  «CAIIP  ycTpoHCTB — NpPOMBIIITIEHHON
AIIEKTPOHUKU» CTyJIEHTaM HEOOXOJUMBI IIOJIHbIE 3HAaHUsA MO Kypcam «lMHxkeHepHas U
KOMITBIOTEPHAs rpaduka, «Uudopmaruka, «MHKpPOIJIEKTPOHUKAY, «OCHOBBI
MHUKPOIPOLIECCOPHON TEXHUKN», «ITEMEHTHI IIUPPOBOH TEXHUKH», « MUKPOIIPOLIECCOPHI».

3. Komnerenuun odyuarouierocsi, popmMupyeMbie B pe3yJibTaTe OCBOEHHS AUCHMIIUHBI
(Moay.nsi) M IJIAHMPYeMble pe3yJIbTAThl 00y4YeHHs:
B pesynbrare ocBoenus aucuumiauHbl (Moayns) «CAIIP ycTpolicTB MpOMBIIUIEHHOM

AIIEKTPOHUKU» 00y4aroIUics JOHKEH 001a1aTh CIeIyIOIUMHA KOMIETEHIUSIMMU:

CrpykTypH
BII DJIEMEHT

[Timarupyemsie pe3yiIbTaThbl OO VUEHUS
KOMITCTCHIIHH py' pesy. ya

OIIK-9: cnocoOHOCTHIO MCMOJIb30BATh HABBIKH PadoThl ¢ KOMIBIOTEPOM, BJIAJIETh
MeTodaMUd  HMH(OPMAIMOHHBLIX TEXHOJIOTHi, CO0JII0IATH OCHOBHbIe TpeDOBaHUS
HH(pOpMANMOHHOI 0€30ITaCHOCTH

3HaThb METOABl U CpPEACTBA YINPAaBJIECHUS CHUCTEMHBIMM, MPUKIATHBIMU H
uHcTpyMeHTanbHbIMU CAIIP B NpoeKTMpOBaHMM MHUKPOIIPOLIECCOPHBIX U
UX IIOICUCTEM Ha BBICOKOM YpPOBHE

YMmers: npuMeHATh cpeactsa CAIIP;
[IPEABAPUTEIILHO NIPOCKTUPOBATH MUKPOIIPOLIECCOPHBIE CUCTEMBI Ha
BBICOKOM ypOBHE II0Jb30BaTelIsd; YIPaBIATH BCEMHU IapaMeTpamu

CUCTCMHOTIO, IMPUKIIAHOTO n HHCTPYMCHTAJILHOT'O nporpaMMHOTO




CtpyKTypH
BII DJIEMEHT
KOMIIETEHIINHU

[Tnanupyemble pe3yabTaThl O0y4eHHs

o0OecrieueHns CUCTEM U X IIOACHUCTEM

Bnaners:

HaBbIKAaMH pabOThl C TMAaKeTaMH MPHUKIAMHBIX mporpamMm «Altium
Designy» ¢ ucnonb3oBanuem nakera «Kommac-3/1», HaBbIKaM YIpaBJICHHS
HACTPOMKH B COOTBETCTBUU C THPOEKTaMU Ha BBICOKOM YPOBHE
10JIb30BATENS

IIK-5: roTroBHOCTBI0O BBINOJHATH pacdyeT M NPOEKTHPOBAHME 3IJIEKTPOHHBIX
npudopoB, cXeM MW YCTPOHMCTB PpAa3jIMYHOI0 (PYHKHMOHAJIBLHOIO HA3HAYeHUS B
COOTBETCTBMHM € TEXHHYECKHM 3aJaHHEM C HCIO0JIb30BaHMEM CPeJCTB ABTOMATU3ALMH

NPOEKTHPOBAHUS
3HaTh roCy/lapCTBEHHbIE CTAaHJApThl B YacTU BEAEHUSA JOKYMEHTOB Ha
[IPOEKTUPOBAHUE AIEKTPOHHBIX YCTPOUCTB;
OTJIMYHUTENbHbIE OCOOCHHOCTH COBpEMEHHBIX 3JeKkTpudeckux CAIIP;
MOCJIEZI0BATENbHOCTh ~ 3TAllOB  NPOEKTUPOBAHUS  3JIEKTPOHHBIX
YCTPOMCTB;
coctaB makera mnporpamm CAIIP PCAD u ux B3auMojelcTBUE
mexy coboit u rpyrumu CAIIP ncnosnp3yeMbIX Npu NPOEKTHPOBAHUH;
JOTIOJIHUTEbHBIE ~ YTHJIMTBI ~ MOJEIMPOBAaHUS  TEIUIOBOM U
AJIEKTPOMAarHuTHOM COBMECTUMOCTH;
YMerTs: OLIEHUBATh HapaMeTpbl MPOECKTUPYEMONWCUCTEMbI BBINOJHEHHONH Ha
COBpPEMEHHOI 3JIeMeHTHOH 0a3e;
(dbopMynupoBath TpeOOBaHUS K IPOEKTUPOBAHUIO TAKMX CHUCTEM;
paspabarbiBath npu nomouu CAIIP cTpykTypHBIE M HNPUHIUNHAIbHbIE
CXEMBI;
YMETb BBINOJHATh INpoekTupoBanue ¢ npumenenueM CAIIP PCAD wu
npyrux CAIIP;
Bnaners: Metonamu: BbiOOpa Haubosee 3(PQGEKTUBHBIX CIIOCOOOB BBIMOIHEHUS

MIPOEKTA;

MOJIETMPOBaTh pPadOTy OTHAEIBHBIX €ro 3JEMEHTOB MPOEKTHUPYEeMOH
CUCTEMBbI, yCTpoiicTBa WM  0OJIOKA; BBINOJHATH  IPEANPOECKTHOE
UCCIIeIOBaHHE

OpraHU30BBIBATH U IPOBOAMUTH IIOMCK WJIEW MU peleHus 3a1ad
IIPOEKTUPOBAHUSL.

4. CTpykTypa M coep:xkanue q1ucuunaudbl (Moay.s) «CAIIP ycrpoiicTs
NMPOMBIILIEHHOM 3JIEKTPOHUKID)

OO0mmas TpyA0€MKOCTh TUCIIUIUIMHBI COCTABISIET 3 eauHuUIbI, 108 4.

Konrakthas pabora —20,3 akaJ. yacos:

AynuropHas —18 akaj. Jacos,

BKHP - 2,3 akan. 4acos;

JICKITUU — 8 aKaJI. 9acoB, JlabopaTopHble 3aHaThs — 10 akaj. yacoB, 2 4. MHTEP. JIEKII., 2 4.
uHTEp. J1a0. paboThl., KypcoBas padora.

caMoCTosITeNIbHas paboTa - 83,8 akaj. 4yacos,

MOATOTOBKA K 3a4eTy — 3,9 akaj. 4yacos.




Paznesn/ Tema
JAUCIUIITINHBI

Kypc

AynuropHasn
KonrakTHas pabora
(B akaz. yacax)

1

(=}
<
[SY

JIEKIIUH
nabopar.
TIpaKThy.
RATATIAT
CaMocCT.

BaHATHUA

Bupg
CaMOCTOATEIbHOH
paboThI

®opmsbl
TEKyIIero u
ITPOMEKyTOUYHOI'O
KOHTPOJIS
yCIIeBaeMOCTH

O/ I CTPYKTYPHBIHN

JJIEMEHT
KOMIIETEHIIUH

K

1. Bsenenme B JUCLUIIIINHY.
OCHOBHEBIE pa3zmeinsl u
TEOPETHYECKHUETIONOKECHNS
N3ydCHHBIE B IpYyTHX
JUCHUIUIMHAX AT o0ydeHHs
mucnuruinHe  «CAIIP  ycerpoiicts
MIPOMDAIICKTPOHUKHY. Crioco0bt
MIPOEKTUPOBAHUSA  COBPEMEHHBIX
YCTPOUCTB IIPOMIJIEKTPOHUKHU.
YpoBHH aBTOMAaTHU3UPOBAHHOTO
npoektupoBanus. Kiaccudukarms
CAIIP. OG630p mporpaMMHBIX
NpoayKTOB 31eKTpoHHbIX CAIIP.
[MpowsBomuTenn ¥ MOCTABIIUKH
CAIIP MEeYaTHBIX mar.
Poccuiickuit PBIHOK CAIIP
MIEYaTHBIX IUIAT.

IMaker mporpammuoro obecnedyenuss CAIIP
PCAD. Co3nanue ma6ioHa A pUCOBaHUS
MEKTPUYECKUX CXeM. ['pynma KoMaHn
CO3/1aHus CXEMBI EKTPUIECKOM
npuHUMNUAnbHOU. IIpumepsl pucoBaHus
cxeM. I'pamueckoe perakTHpOBaHUE CXEM.
INo3umronHsle 0003HAUYEHNS, HOMHUHAIBI U
tunbl.  [lepeHymeparust — MO3WIIMOHHBIX
o0Oo3HaueHnd. JlOMOTHHUTENBHBIE TEKCTHI.
BcnomorarensHble KOMaH/IbI
HCIIOJIb3yEMBbIE MIPU PUCOBAHUH CXEM.

[EEN
[EEN
[
SN

2. Oomue monoxenus (F'OCT 2.001,
I'OCT 2.004, TOCT 2.051,)
OOuie mpaBuia  BBIMOJHEHUS
geptexkeit. (TOCT 2.301, TOCT
2.302, TOCT 2.303) IIpaBuna
BeimonHeHus: cxem. (I'OCT 2.708,
I'OCT 2.752, TOCT 2.759, TOCT
2.761, TOCT 2.708, TOCT 2.764,
I'OCT 2.765,TOCT 2.7).

1|2/21 14

3. TexHomorus  I€4YaTHBIX
OpHocTOpOHHUE TJIaThL.
JIByXcTOpOHHHE IUIATHL.
MHuorociolnble mIaTel. TOYHOCTE
MEYaTHBIX [IaT. Pazmepnl
HEYaTHBIX iaT. Tommuua
MEYaTHBIX [IarT. OtBepcTust
MEYaTHBIX [Iar. ITapameTpsl
TIPOBOTHUKOB u 3a30pOB.
KonrakTasie IJIOIIAKHI
oTBepcTuil. [locKkHe KOHTaKTHBIE
TUTOIIAIKH. OKpaHHbIE CJIOH.
T["anpBannueckue TIOKPBITHSL.

IiarT.

14

N3yuenue u
MIOBTOpPEHHE
TEOPETUYECKOIO
Marepuana,
MOJITOTOBKA U
odopmiieHrE
1a00paTOPHBIX
pabor,
MOJITOTOBKA
KYypCOBOM
paboTHI.

Brinonuenue u
odopmiieHne
71a00paTOPHBIX
pabor. 3auer.
Kypcosas
pabora.

OIIK-9,
I1K-5, 3yB




Paznesn/ Tema
JAUCIUIITINHBI

Kypc

JIEKLUNA

AynuropHasn

KonrakTHas pabora

(B akaz. yacax)

1

(=}
<
[SY

nabopar.

TIpaKThy.
RATATIAT
CaMocCT.

BaHATHUA

3amuTHbIC TIOKPBITHUSL.
MapxkupoBka. YcraHoBKa
3JIEMEHTOB. Y CTaHOBKA 3JIEMEHTOB
C OCEBBIMH BBIBOJIAMHU. Y CTaHOBKA
3JIEMEHTOB co LITHIPEBBIMU
BBIBOJIAMU. YcraHoBKa
MHUKPOCXEM. PapuaTopst
OXJIXKACHUS. IToBepXHOCTHBII
MOHTaXX. MOHTaX MHKPOCXEM Ha
TOBEPXHOCTh. JIMCKpEeTHbIE YHUII-
DJIEMEHTHI. IlasnpHas  Mmacka.
[Ipuxneiixa 3JIEMEHTOB.
[lepcniexTuBel napameTpoB
NeYaTHbIX IUIAT.

Bupg
CaMOCTOATEIbHOH
paboThI

®opmsbl
TEKyIIero u
ITPOMEKyTOUYHOI'O
KOHTPOJIS
yCIIeBaeMOCTH

4. TlpeoGpa3zoBaHue (aitmoB u
CO3/laHWE CIHCKa COCAMHCHUIL.
Ilepexon OT cXeMBI AJIEKTPUUECKON
MIPUHINITHAIEHON K o0pazy
II€YaTHOM IIATHL.

I'paduueckuii pepakTop MNEYaTHBIX IUIAT
PCB. Hactpoiika xkoudurypaiuu. Crou
PCB-mpoekra. Co3znanune KOHTYypa
neJ9aTHON TUTaTHL. Co3nanue
JIOTIOJTHUTENBHOTO CJOSI JUI TIPOCTAHOBKH
pa3MepoB. YIaKOBKa CXEMBl Ha MEYATHYIO
wiaty. PydHoe pa3MelieHne KOMIIOHEHTOB
Ha ruiaTe. 3a1aHue IPaBHII IPOSKTUPOBAHUS
u orpannyeHuil. Pyunas TpaccupoBka
coennHenuil. [loncucreMa MpoeKTUPOBAHUS
MeYaTHBIX IIaT Specctra.

5. BsaumopeiictBue
noas3oBarenbckoin CAIIP PCAD ¢
cucremoii  Specctra. Wurepoeiic
TPacCUpPOBUIUKA. Komanast
yIOpaBJIeHUs] CHCTeMoH Specctra.
Komanpr pasMeleHus
KOMIIOHCHTOB Ha IICYaTHOM ILIaTe.
WHTepakTUBHOE peaaKkTUPOBaHUE
U TpacCUpOBKa. ABTOTPacCHpPOBKA.
BzanmoneiictBue CHUCTEMBI
Specctra ¢ MOJIB30BATENbLCKOM
CAIIP PCAD.

6. Paspaborka TUIIOBOTO
KOMITOHEHTHOTO MOJTYJIS.
Co3sganne KOMITOHEHTA.
PazpaboTka mMOCamZOYHOTO MeECTa.
I/IMCHa IIOCaJ0OYHBIX MECT. 3al'II/ICB
CHMBOJa. YIIAaKOBKa  BBIBOJOB.
JlononHuTEIBHAS TEKCTOBas
nHdopmauus (ATpubyThI).
PazpaboTka CUMBOJILHOTO
0003HaYCHUS 9JIEMEHTA.
YCTaHOBKA COOTBETCTBHS MEXIY

2 13,8

Kop u cTpyKTypHBIH

JJIEMEHT
KOMIIETEHIIUH




AynuropHasn i
KoHnrtakTHas pabota o
P dopmebl z B
(B akaz. yacax) o B
o Bug TEKYIIero U =l =
Pasnesn/ Tema 2, . ¢ 5o
= CaMOCTOATEIbHOU [POMEXYTOUHOro| 2, & &
JUCIAILINHBI N . Y a5
=15 EY g . paboThI KOHTPOJIAA 5 EE
Sl &sEf 28 yCIIEBAEMOCTH =
S|e ElE g 2 & 2
2l S w&d S ¢
5 T B o S
< N
[«]
II0CaJ0OYHBIM MECTOM )51
rpaduIecKumM 0003HaUCHHEM.
Cosnmanne DJIEMEHTOB C
PasHOPOAHBIMHA JIOTHYECCKUMHU
HacCTsMU.
CucreMma nedatu u IIOATrOTOBKA 3aJaHUs Ha
reyarhb.
HUroro nmo gucuunjinue 8| 10 83,8 3a4er ,
KypcoBasi
padora

5. O0pa3oBaTe/ibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Jns  peanu3anuu  OPEAyCMOTPEHHBIX BHJOB  y4eOHOW paboThl B KayecTBe
o0pa3oBaTeNbHbIX TEXHOJIOTMH B mpenogaBaHuu jgucuumuinHel  «CAIIP  ycTpoiicTB
IPOMBILUICHHON  JJIEKTPOHUKW»  WCIONB3YIOTCS  MPAOUUUOHHAA W MOOYIAbHO-
KOMNnemeHmHoCmHAA TEXHOIOTUH.

s popmupoBaHUs 3HAHUN MO TUCHUIUIMHE MPEIYCMOTPEHBI: 0030pHble NeKyuu — JUIs

CHUCTEMaTH3allud M 3aKpeIUIEHUs 3HAaHWW 10 AMCHUUIUIMHE,  UH@OpMayuonHvle — JUIS
O3HAKOMJICHHUSI CO CTaHJapTaMU U CIIPaBOYHON MHpOpManuel, sexyuu euzyaruzayuu — Jis
HarJsIIHOTO TIPEJICTABJICHUS]  CIIOCOOOB pELICHMs 3a1ad, npobaemuas - U1 Pa3BUTHS

HCCICAOBATCIILCKUX HABBIKOB U U3YUCHUA CII0CO00B peUICHus 3a4a4.

Jlnst OCBOGHMS IHMCUWIUIMHBI TPETyCMOTPEHO 2 Y. WHTEPAKTUBHBIX 3aHATHH. Bce
NPaKTUYECKHUE 3aHATHUS TI0 pa3/ieiny IPOBOJITCS B UHMEPAKMUGHOU (hopme W TIPEITOoNaratoT
nyOJIMYHbIE BBICTYIUIGHHS W OOCYXKACHHs, B pamMkax HMHTEpPaKTHBHOTO OOYyYEHUS
npuMeHstoTest  1T-uemoov:  (MCHONB30BAHUWE CETEBBIX MYJIBTUMEIUNHHBIX  YyUeOHHMKOB
pa3paboTYMKOB MPOTPaAaMMHOI0 0OecreyeH s, JEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB I10
JAHHOW JUCIMIUIMHE, coémecmuas paboma 6 manvix epynnax (2-3 cTyaeHTa) —
MHAUBUAYaJIbHOE 00yUYeHHE.

6. YueOHO-MeTOIHYECKOE ODecedeHue CaMOCTOSTEbHOH PadoThl 00y4YarOIIUXCS.
OneHouHble cpeAcTBa AJIs TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH, IPOMEKYTOUHOM aTTeCTalluu 110
UTOraM OCBOCHUA AUCHUIIIIMHBI.

B TeueHue cemecTpa IPEAYCMOTPEHO BBINIOJTHEHHWE YCTHBIX U IMHCHhMEHHBIX
KOHTPOJIbHBIX pabOT 1O AuCHUIUINHE (110 WHAWBHUAYATILHBIM BapUaHTaM), IMPOBEpPKa
paboT — exkeHeIeIbHO, 3aII1Ta J1ab0paTOPHBIX PadoT.

OcHoBHasi 4YacTh 3a/JlaHUN BBIMIONHSAETCS Ha 3aHATHAX. CamocTtosTenbHas pabora
npeyCMaTpUBACT:

- IOJITOTOBKY K 3aHSTHUSIM, W3Y4YCHHE HEOOXOIMMBIX Pa3felioB B KOHCIEKTaX, y4EeOHBIX
MOCOOMSIX U METOJUYECKHUX yKa3aHUIX; paboTa ¢ CIIPpaBOYHOM JTUTEPATypOid

- HCTIPABJICHHUE OIIMOOK, 3aMedaHuii, opopmieHue 1adbopaTopHbIX padoT.




CamocTrosiTeIbHAs padoTa B X0/ie ayAMTOPHBIX 3aHATHII TPEANOIaracT: u3yueHue u
MOBTOPEHHE TEOPETUYECKOTr0 Marepualia Mo TemaM JIeKIuid (10 KOHCIEKTaM W Yy4eOHOM
auTepaType, METOJAMYECKUM YKa3aHUsM), PEIICHUE 3a/1ay, BBIIIOJIHEHUE WHIUBUYAIbHBIX
pabor.

CamocrosiTeibHast pa0ora moJ KOHTPOJIEM IpenojaBaTesi  IIPeIIoJaract
HOJArOTOBKY KOHCHEKTOB U BBIIIOJIHEHHE HEOOXOIMMBIX pacueToB IO pazjiesiaM JUCLUILIUHBI,
pelleHre U IpoBepKa IpernoiaBaTeneM 3a1ad, J1adopaTopHbIX padoT, paboTa ¢ METOAMUYECKON
JUTEPATYpPOU, MOATOTOBKA K 3a4ETY.

BHeaynuTopHasi caMocTosiTeIbHAsE padoTa CTYAEHTOB IPEIIojaraeT IOJMOTOBKY K
7a00PAaTOPHBIM 3aHATHSM, TOJArOTOBKY K KOHTPOJIbHBIM pa0oTaM, BBINOJHCHHUE 3aJaHHUN
(;1abopaTopHBIX padoT), MOATOTOBKY K 3a4eTy; U3YYCHHE HEOOXOIMMBIX Pa3/IejiOB B KOHCIIEKTAX,
y4eOHBIX IMOCOOMSX M METOJUYECKUX YKa3aHUsX, paboTa CO CHPaBOYHOW JIUTEPATYpOid,
UCTIpaBJICHUE OIMIMOOK, 3aMe4aHuii, odopmieHHe padoT; paboTy C KOMIBIOTEPHBIMHU
rpaU4YecKUMHU TMaKeTaMH W 3JICKTPOHHBIMH y4YeOHHUKAMH pPa3pa0OTYUKOB MPOTrPAMMHOTO
o0ecrieyeHns Mo AUCIAIUINHE.

ITo naHHOili AMCHMIJINHE MPEIYCMOTPEHbI PAa3JIMYHbIe BUAbBI KOHTPOJIS Pe3yabTaTOB
00y4YeHHsA: meKyuuti KOHTPOJIb (€KECHEeIbHAS MPOBEPKA BBITIONHEHUS 3aJaHWii U PabOTHI C
y4eOHOM JUTEepaTypoil), nepuoouteckuti KOHTPOIb (1abopaTopHble pabOTHI) MO KaXJAOW Teme
TVCHUTUTMHBL, APOMENCYMOUHbId KOHTPOJIb B BUJIE 3aU€Ta / CEMECTPE M BHIMIOJIHEHUS KypCOBOM

paboThI .
Tewmsl (pazmensl) Bun DopMbI
JUCLUTIIINHBI CaMOCTOATEIIBHOU KOHTPOJISI
paboThI
Brenenue B JHUCUHATUINHY. [ToaroroBka k [TpoBepkan
OcHoBHBIE paszensl U | JEKIUOHHBIM U 3ammTa
TEOPETUYECKUE MOJIOXKEHHUS | TaOOPaTOPHBIM J1a6OPATOPHBIX
U3y4YEHHBIE B 6;{pymx SaH:lI)TI/ISIM. Beinonnenune paboT.
WUCHUIIMHAX Uil OoOydeHMs | U 0(pOpPMIICHHE
iI/ICEI/IHHI/IHe «CiHP yCT}l;T(l)IZCTB J'Ia60p£T0pHBIX pabor: f)zgz:fypcomﬂ

MPOMAIEKTPOHUKNY».  CriocoObl
IIPOEKTUPOBAHMSI  COBPEMEHHBIX
YCTPOMCTB  MPOMIJIEKTPOHUKH.
YPOBHH  aBTOMAaTHU3UPOBAHHOTO
MPOEKTHPOBAHHUS. ITepeyenr  Tem s
Knaccupukanus CAIIP. OG630p | TOATOTOBKH K JCKIHMAM H
HPOrpaMMHBIX IPOIYKTOB | J1a00paTOpHBIM paboTam
AJIEKTPOHHBIX CAIIP. | IPUBOAUTCS HUXKC:
HponzBongeJm U IIOCTaBIIUKH 1. IlomroroBka k 6
CAIIP ME€YaTHBIX mar. | 1a00paTOpHBIM padoTaM.
Poccuiicknii  perHok  CAIIP | U3yyeHue crpaBoYHHKA
IeYaTHBIX IJIaT. KOMaH/ porpamMmsl
[Taker nporpammuoro | PCAD-2002.
obecnieuenuss CAIIP  PCAD- | 2. M3y4eHne 10KyMeHTOB
2002. Cospmauue 1abimona s | 4 CTaHJIapPTOB Ha
PUCOBaHUs IEKTPUUECKUX CXeM. | KOHCTPYKTOPCKO-

I'pynma komany co3maHust cxempl | TCXHOJOTHICCKUC
AJIEKTPUYECKON mapaMeTpsl MEYaTHBIX

IloaroroBka K
nabopaTOPHBIM 3aHATUIM
K JEKAIM




MPUHIIUTAATIBHOM. [Tpumepsr
pucoBanusi cxem. [ 'paduueckoe
peaaKTUpOBaHUE CXEM.
[lo3uimoHHbBIE 0003HaYCHHS,
HOMHHAJIBI u THUIIBL.
[Iepenymepanuss  MO3ULIMOHHBIX
o0o03HaueHui. JlOMOJHUTEIIBHBIC
TEKCTBHI. BcnomorarenbHbie
KOMaH/bl HCIIOJIb3yeMble IpHU
pUCOBAHUU CXEM.

OO0mme  IOJIOKEHUSA
2.001, T'OCT 2.004, TI'OCT
2.051,) O6mme npaBuia
BbinoaHeHus: ueprexed. (I'OCT
2.301, TOCT 2302, TOCT
2.303) IlpaBuia BBITIOJHEHHS
cxem. (I'OCT 2.708, T'OCT
2.752, TOCT 2.759, TOCT
2.761, TOCT 2.708, TOCT
2.764, TOCT 2.765, TOCT 2.7).

(TOCT

TexHojoruss II€4aTHBIX  IIIaT.
OnHocTopoHHHE TIaTHI.
JIByXxcTOpOHHHE ILIATHI.
MHoOrocioitHbIC MJaThl.

TouHOCTH
Pasmepsl
Tonmuua
OTtBepcrus

IICYaTHBIX
II€YaTHBIX
II€YaTHBIX
II€YaTHBIX

Ijiar.
T1j1aT.
Ijiart.
IJ1aT.

[TapameTpsl NPOBOJHUKOB U
3a30poB. KOHTakTHBIE TUIOMIATKH
OTBEPCTHUM. [Lnockue
KOHTaKTHBIE TJTOIIA/IKH.
DKpaHHbIE CJIOH.
lanpBannveckne MOKPBITHS.
3aluTHbIe MOKPBITHSL.
MapkupoBka. VYcranoBka
3JIEMEHTOB. YcranoBka
3JIEMEHTOB c OCEBBIMHU
BBIBOJIaMU. YcraHoBka
3JIEMEHTOB IITBIPEBBIMU
BBIBOJIaMU. YcraHoBka
MHKPOCXEM. Pannaropsr
oxyiaxkaeHuss.  [loBEpXHOCTHBIM
MOHTaX. MOHTaX MUKPOCXEM Ha
MOBEPXHOCTh. JIUCKpETHBIE YMII-

co

sneMeHThl. [lasnmpHast — macka.
IIpukierika DJIEMEHTOB.
[TepcnexkTuBbI I1apaMmeTpoB
MEeYaTHBIX IJI1aT.

[IpeoOpazoBanne  ¢aiaoB U
CO3JIaHHE CIIHCKA COCIUHEHUM.
ITepexon oT CXEMBI

Iu1ar.
3. Odopmiienne
KOHCTPYKTOPCKOM
JOKYMEHTAIIUN Ha
IIPOEKTUPYEMOE H37EIIHe
COIVIACHO  TpeOOBAHUAM
cucteMmbl ECK/I.




AJIEKTPUYECKON
NPUHIUIIKATBHON K o0pa3sy
MEeYaTHOM TIATHI.

I'paduueckuit penakTop
neuvatHsix waT PCB. Hactpoiika
koHpuryparmu. Cnou  PCB-
mpoekrta. Co3maHue  KOHTypa
neyatHot  miatel.  Co3gaHue
JOTIOJIHUTEIBHOTO  CJIOSL  JJIs
MIPOCTAaHOBKHU pa3MepoB.
VYnakoBka cXeMbl Ha TEYaTHYIO
miary. PydHoe  pa3MelieHue
KOMIIOHEHTOB Ha IuiaTe. 3a/laHue
MpaBWI  TPOSKTUPOBAHHUS U
OTpaHUYCHUM. Pyunas
TpacCUpOBKaA COCMHECHUM.
[loncucrema  MPOEKTHUPOBAHUS
MeYaTHBIX IJIaT Specctra.

B3aumonelictBue
noJb3oBarenbckor CAIIP PCAD
c CUCTEMOI Specctra.
WnTepodeiic TpPacCUpOBILKKA.
Komannp! ynpapienuss cucteMoit
Specctra. Komanap! pasmerienus
KOMIIOHEHTOB  Ha  IIe4aTHOM
TUIaTe. HNuTepaktrBHOE
peoaKkTUPOBAaHUE M TPACCUPOBKA.
ABTOTpaccupoOBKa.
BzauMmogeiictBue CUCTEMBI
Specctra ¢ MOIB30BATENHCKOM
CAIIP PCAD.

Pazpabotka THUTIOBOTO
KOMITOHEHTHOT'O MOJTYJIS.
Cosnmanune KOMIIOHEHTA.

Pa3paboTka mocano4Horo mecra.
NmMmena TOCaJOYHBIX MECT.
3amuch CHUMBOJIA.  YIIAaKOBKa

BBIBOJIOB. JlonomHUTETHHAS
TEKCTOBast uHpOpMaLus
(ATpubyTHI). Pa3pabotka
CHUMBOJIBHOTO 0003HaYeHUS
JJIEMEHTA. VYcraHoBka
COOTBETCTBUS MEXTY
MOCaZ0YHBIM MECTOM "
rpapudeckuM  0003HAUCHHEM.
Co3pnanue SJIEMEHTOB c

PasSHOPOAHBIMHA JJOTHYCCKHUMU
HacCTsIMH.

Cucrema medatu u IOATOTOBKA
3aaHus Ha 11€4YaTh.

TeMmbl 1a00paTOPHBIX padoT




1. 3nakomcTBO C cucremoil mnpoektupoBanus PCAD. M3ydenue komaHa paboThl ¢
CHUCTEMOM

2. Co3ziaHue CXeMblI AJIEKTPUUECKON NPUHIUIHNAIBHOMN C UCIIOIb30BAaHUEM PENAKTOPA CXEM
Shematic.

3. 3nakoMcTBO ¢ pegaktopom nedatHbix wiat PCB Co3nanue nevyatHol maThl. (Co3qaHue
koHTypa III1, mepexon ot cxems I1I1 k 06pazy I1II).

4. U3yuenue noacucreMsl npoekrupoBanus I1I1 Specctra. MI3yueHne ocCHOBHBIX KOMaHA U
npaBui paboTel ¢ nmporpammoid. (Tpancisiuust 11T u3 penakropa PCB B Specctra, nHTepakTUBHAs
tpaccupoBka [1I1, Tpaucnsus 111 u3 Specctra B pegakrop PCB PCAD).

5.3nakoMcTBO ¢ pemaktopom Library Executiv u BXOmsmmMX B €ro COCTaB yTHIIUT.
OcHOBHBIE KOMaH/Ibl, CTPYKTYpa PEIakTopa U CTPYKTypa OMOIMOTEUHBIX 1eMeHToB. Co3aHue
OMOIMOTEYHOro0 3JIeMEHTa (CO3JaHHE YCIOBHOTO TIpaduueckoro o0O03HAuYeHHs MJi CXEMBbI
AIIEKTPUYECKON NPUHIUITHATBHOM, pa3padoTka mocaouHoro Mecta i oopasa I1I1 qyx Tumos:
SMD u Through-Hole).

6. IlogroroBka 3amanuit u cucrema nedatu PCAD. BbiBog Ha mnedarb IpOEKTHOM
JIOKYMEHTAIUU.

7.3HAKOMCTBO € yTUIMTaMH s noArotoBku co3ganHod IIII x mnpowusBoncTBy.
Nsrorosnenue I111. Monrax I1I1.

MeTtoauyeckue peKOMeH/IAMHU JJIsl CTYJIeHTOB K JIa00pPaTOPHBIM 3aHATHAM

1. Vcarsiii [.}O. Onucanne HHTETPUPOBAHHON OTIIAIOYHON CPEIbl AJIsI MUKPOKOHTpOJIEpa
ADuCB812. Meroauyeckas pazpadboTka. - Marautoropck, 2005. — 32 c.

2. Yecarsrni [I.}O CripaBoyHUK 11O cHCTEME KOMaHI MUKPOKOHTPOJUIEpOB ctanaapra Intel MCS-
51. - Maruuroropck, 2010.

KypcoBas padora

Llenbto Kypcosoii pabomul SBISETCS 3aKpeIUIeHUE 3HaHUN U YMEHMH MOJIy4YEHHBIX B X0
BBIIIOJIHEHMS TUIIOBOM 3aJa4M NMPOEKTUPOBaHUs U KOHCTpyupoBanus 111, a Taxxe npumenenue
HaBBIKOB TOJIYYEHHBIX B XOj€ OOydeHHs NpoQecCHOHATbHON NesATenbHOCTH. JleMoHcTparus
BO3MOXXHOCTH BECTH CaMOCTOSTEIBHYIO IMPOEKTHO-KOHCTPYKTOPCKYIO NIEATEIEHOCTh B 00JIaCTH
NPOEKTHUPOBAHUS M KOHCTPYHUPOBAHMS JIEKTPOHHBIX YCTpoHCTB. [laHHas KypcoBas paboTa, Kak
IMMpaBUJIIO, SABJIACTCA HEOThEMJIIEMOM JaCThIO JUTTJIOMHOI'O IIPOCKTAa NUJIU I[HHJ'IOMHOfI pa60TI>I.

MeTtoanyeckue peKOMeHAAIUH 1JIsl CTYICHTOB K BbINOJTHEHHIO KYPCOBOii padoThI:

KypcoBass pa0OoTa BBINONHSAETCS CTYyIE€HTAMH B COOTBETCTBUM C HHIMBHUIYaJIbHBIM
3aJaHMeM. 3aJaHue MpeJyCMaTpUBACT BBHINOJIHEHUE MPOEKTa M0 pPa3pabOTKe CXEMbI
AIIEKTPUYECKOW TMPUHIMIHAIBHOM, JOKYMEHTAallMd Ha T[edyaTHyl0 IuUiaTy, cOOpodHOi
JOKYMEHTallud Ha W3Jelue. Boimonnenue  KypcoBoil  paboThl  IpeaycMaTpUBaceT
ucnonbszoBanue CAIIP g pazpaOoTku cxeM U nmeyaTHbIX I1aT.

Tembl KypcoBBIX paboT:

1.  Pa3paborarh »3JEKTPOHHOE YCTPOMCTBO id OLUGPOBKM aHAJIOTOBOTO CHUTHAalIa B
3aJIlaHHOM TI0JIOCE YacTOT C 3amaHHoi mnorpemHocThio. Ha Bxome ALl ycranaBnuBaetcs
bunpTp. s muTaHus HEOOXOAMMBI BHEIIHUE ABYXKaHATbHBIE HWCTOUHUKH HAMPSIKEHUS.
Y CTpoiicTBO TOMKHO OBITH BHIMOJIHEHO KaK JIBYCTOPOHHS MeYaTHas IjiaTa ¢ 3JIEMEHTHOW 6a3oi
SMD.

2. PazpabotaTte MMMYIbCHOE YCTPOWMCTBA AJIEKTPONUTAHUSA C 3aJaHHBIMH IapaMeTpaMu.
[Ipu pa3paboTke YYUTBHIBAIOTCS OCOOCHHOCTH KOHCTPYMPOBAaHHUS IPEeOOpa3oBaTEIbHBIX
YCTPOMCTB.



3.  PazpaboraTh HMCTOYHUK OJICKTPONMUTAHHUS C MHQPPOBBIM YIpaBIECHUEM. Y CTPOHCTBO
JIOJKHO OBITH BBITIOJHEHO KaK JBYCTOPOHHS TIeYaTHas Tuiata ¢ 3JeMeHTHOH 6a3oit SMD.

4.  Pa3pabotarh (QyHKIIMOHAJIBHBIA TeHEPATOP. Y CTPOMCTBO JOJKHO OBITH BBIMOIHEHO Kak
JIBYCTOPOHHS TIeYaTHas IuiaTa 4 Kiiacca TOYHOCTH € 3JIeMeHTHOM 6a30ii SMD.

5.  HeobGxomumMo  0opoOpMHTH  TEXHHYECKOE  3a/JaHHE,  CXEMy  JJEKTPHUYECKYIO
NPUHIUIHAIBHYIO, YePTEKU MEUATHOH MIaThl U COOPOYHBINA YEPTEK.



7. OneHOYHbBbIE CPeACTBA /IVIsl NPOBEJeHUS MPOMEKYTOYHOM aTTeCTAllUN:

[TpomesxyTOoUYHast aTTECTAIMS UMEET IIEIbI0 ONPEAETUTh CTENEHb JOCTHKEHHS 3aIJIaHUPOBAHHbIX PE3yIbTaTOB 00YUEHHS 10 JUCIUILUIAHE (MOIYJIO)

3a OIpeACIICHHBIN TIepro] 00yUeHus (CeEMECTp) U MOXKET MPOBOANTHCS B (JOpME 3a4eTa, 3aUeTa C OLIEHKOM, SK3aMeHa, 3alllUThl KypCOBOTO MPOeKTa (paboTh).
JlaHHBII pa3gen COCTOUT UX ABYX MMYHKTOB:
a) [Imanmpyemple pe3ynbTaThl 00YYCHHUS U OIEHOYHBIC CPEIICTBA JIJIS TIPOBEICHHUS IPOMEKYTOUHON aTTECTAIUH.
0) [lopsok mpoBeIeHNsT TPOMEKYTOIHON aTTECTAIINH, TOKA3aTEIN U KPUTCPUH OIICHUBAHISL.

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIUHU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OrneHOYHBIC CPEICTBA

OIIK-9: cnoco0HOCTHI0O MCHOJIb30BATh HABBIKM PadoThl ¢ KOMIBIOTEPOM, BJIa/ieTb MeTOAaMH HHGOPMALMOHHBIX TEXHOJOIHH,
€00J1101aTh OCHOBHbIE TPeOOBAHUS HHPOPMALIMOHHOM 0€30IACHOCTH

3Hare

METOJbl WU CpEACTBA  YINpPaBJIEHUS CHCTEMHBIMH,
IIPUKJIAJHBIMU u uHctpyMeHTanbHbiMU CAIIP B
IPOEKTUPOBAHUHM MMKPOIPOLECCOPHBIX M HX IOACHUCTEM
Ha BBICOKOM YpOBHE

Bonpocwvl ona noocomoexku k 3auemy, Kypcosas
paboma

Bonpocul 03 nodcomosku k 3auemy:

1.IlocranoBka 3amau 3agauyd NPOEKTUPOBAHMUS
YCTPONCTB MUKPOIJIEKTPOHUKH.

2.OCHOBHBIE dTanbl MPOEKTUPOBAHUS YCTPONCTB
MUKPOIJIEKTPOHUKHU.

3. NudopManiuoHHbIN U YHEPTETUYECKUM TOTOKU
B CHCTEME.
4.UnTepdeiicel U ypOBHHM HHTETPALUH KOMIIOHEHTOB
YCTPONCTB MUKPOIJIEKTPOHUKH.

5.CHucTeMHBIN OAXOJ U KPUTEPUN KAa4eCTBA IIPH
IIPOCKTUPOBAHUU YCTPONCTB MUKPOIIEKTPOHUKHU.

7.CUCTEMHBIA TOAXOJl U METOJ MapauiebHOTO
IIPOCKTUPOBAHUS.

6.McxonHbie JTAaHHBIE " JITOPUTM
MIPOEKTUPOBAHUSA. JTalbl MIPOCKTUPOBAHUS YCTPOWCTB
MHKPO3JIEKTPOHUKHU.




CTpyKTypHBI

3JEMEHT
[Tnanupyemble pe3yabTaThl O0y4eHHs OueHouHbIe CpeacTBa
KOMIIETEHIINHU
YMmerb: npumMeHsTh cpenctsa CAIIP; Kypcosas paborta, 3amuTa 1a00paTOpHBIX padoOT
MpeBaApUTEIBHO IIPOEKTUPOBATH TeMmbl 12a00paTOPHBIX PadoT
MHUKpPOIPOLIECCOPHBIE CHUCTEMBI Ha  BBICOKOM YpPOBHE 1. 3HaKOMCTBO C CHCTEMOW MPOEKTUPOBAHHUS
MOJIL30BATEIIS; VIOPaBIATh BCEMH  MapaMmeTpaMu PCAD. H3y4enne KoMaH[ pabOTBI ¢ CHCTEMO
CUCTEMHOI0, MPUKIAJHOTO W  HHCTPYMEHTaJIbHOTO 2 CO?’flaHHe CXCMBL SJIeKTpIecKon
NPUHIUIINAIBHON C HCIOJB30BAHMEM PENAKTOPA CXEM
MPOrPaMMHOT0 O0ECTIeUeHUsI CUCTEM U UX MOJACUCTEM Shematic
Bnanets: HaBblKaMH pa60TI?1 C TaKkeTaMH MPUKIATHBIX 3. 3HAKOMCTBO C PEIAKTOPOM TMEUATHBIX AT
nporpamm «Altium Design» ¢ wucnonk3oBanneM nakeTa | pCB Cosjanme MEYaTHOH IIIATHL (co37aHIe KOHTYpa
«Kommac-3/1», HaBbIKaM YIpPaBICHUS M HACTPOWKH B | [1I], mepexos OT cXeMbl III1 x o6pa3y ITIT).
COOTBETCTBUM C IIPOEKTaMH Ha BBICOKOM ypOBHE 4. Uzyuenune mnoncuctembl mpoektupoBanus [1I1
M0JIb30BaTENS Specctra. M3yueHue OCHOBHBIX KOMaHJ U HPaBUII
pabotsl ¢ nmporpammoint. (Tpancisinus [T u3 penakropa
PCB B Specctra, unTepaktuBHas TpaccupoBka IIII,
Tpancnsuus IIT u3 Specctra B penaktop PCB PCAD).
IIK-5: roToBHOCTHI0O BBINOJHATH PpacyeT M MNPOEKTHPOBAHHE JJEKTPOHHBIX NPUOOPOB, CXeM M YCTPOWCTB Pa3TUYHOIO

(l)yHKIII/IOHaIleOFO Ha3HA4YC€HHUA B COOTBETCTBUU ¢ TEXHHYECCKUM 3aJaHHEM C UCMTOJIB30BAHMEM CPEACTB aBTOMATU3ALIUH IIPOCKTUPOBAHHUSA

3HaTh

TOCYJApCTBCHHBIC CTaHAApPTbl B YaCTU BCACHUA

JOKYMCHTOB Ha IMPOCKTUPOBAHUEC OJICKTPOHHBIX
YCTPOMCTB;

OTJINYUTEIIbHBIC 0COOEHHOCTH COBPEMEHHBIX
anektpudecknx CAIIP;

[IOCJIEIOBATEIbHOCTh ~ JTallOB  IIPOEKTUPOBAHMS

AIIEKTPOHHBIX YCTPOMCTB;
coctaB makera mnporpamm CAIIP PCAD wu wux
B3auMojeiictBue Mexay coboit u apyrumu  CAIIP

Bonpocwt ons noocomosxu k 3auemy:

6.Mcxonubie JaHHBIE u ITOPUTM
MIPOEKTUPOBAHMI. DTarbl MTPOSKTUPOBAHUS YCTPOHCTB
MUKPODJIEKTPOHUKH.
9. CogpepxaHue TEXHHYECKOTO 3aJaHUs, TEXHHYECKOTO
U paboyero TMPOEKTOB. AJTOPUTM  CUCTEMHOTO
MIPOEKTHPOBAHHUSL.
10. KuHemartWdeckue W JIUHAMHYCCKHE 33Ja4d IIPH
MPOSKTUPOBAHUH YCTPONCTB MUKPOAJICKTPOHHKH.

11. lIpsimas u oOpaTHas 3a7aud O TIOJIOKCHUH




CTpyKTypHBI

AJIEMEHT
KOMIICTCHITHH [Tnanupyemble pe3yabTaThl O0y4eHHs OneHoyHbIe CpeaCTBA
UCIIOJIB3YEMBIX MIPU IPOECKTUPOBAHUH; TOYEK M 3BEHHEB MEXaHU3Ma CHUCTEMbI. BekTopHo -
JOTIOTHUTEIIbHBIE YTHIUTHI MOJICITMPOBAHKS | MATPUUYHBIE METObI PELLICHHS 3a/1a4.
TEIUIOBOM U 3JIEKTPOMarHUTHON COBMECTUMOCTH; 12.3agaun  ycTpOMCTB MHUKPOIJIEKTPOHUKUA U
METOJIbl UX PEIICHHUS.
YMeTb: OIICHMBATh  TapamMeTpbl  MPOEKTHUPYEMOH  CHCTEMBI KypcoBas pabota, 3amura 1a00paTopHbIX padoT
BBITIOJIHCHHOW Ha COBPEMEHHOM 2JIEMEHTHOM 0ase; JlaboparopHblie pabOThI:
dbopMynupoBath TpeOOBaHUS K MPOECKTHUPOBAHHUIO TAKUX 5.3makoMcTBO ¢ pemaktopom Library Executiv m
CHCTEM; BXOJIIINX B €ro cocTaB YTWIHT. OCHOBHbIE KOMaH/BbI,
paspabarbiBath nipu momonu CAIIP crpykrypusie u | CTPYKTYpa pCAaKkTopa u  CTPYKTypa OHOIMOTEYHBIX
NPHHIUITHATHHBIE CXEMBI anemeHToB. Co3nmaHue  OUONMMOTEYHOrO  AJIEMEHTa
yMCTh  BHIIOMHATH POCKTHPOBAHHE C HPHMCHCHHEM (cozanue ycioBHOTO vrpatbnqecxoro 060V3Haqum[ TUTSt
CXEMBI JJIEKTPUYECKON MPHUHLUIUAILHON, pa3paboTka
CAIIP PCAD n npyrex CAIIP; rocajoyHoro mecra aisa oopaza Il aByx tumos: SMD
u Through-Hole).
6. ITonroroBka 3aganunii u cucrema nedatu PCAD.
BriBo/ Ha eYaTh MPOEKTHOM TOKYMEHTAIIUH.
7.3HaKOMCTBO c YTHJINTaMHU TUTSt
noAroroBku.co3nanHon Il x  mpousBOACTBY.
Hsrorosnenue I111. Monrax 1111
Brnanets: Meronamu: BbIOOpa Hambomnee 3(HPEKTUBHBIX CIIOCOOOB Boinosinenune KypcoBoii pa6oThbI:

BBITIOJIHEHHS TIPOEKTA,;

MOJIETTUPOBaTh paboTy OTHEIBHBIX €ro JIIEMEHTOB
MPOEKTUPYEMOM  CHUCTEMBI, YCTpOiicTBa WM  OIOKa,
BBITIOJIHSTH MPEIIPOCKTHOE UCCIIEJOBAaHUE

OpPraHnu30BbLIBATE U IMPOBOJWTH IMOUCK Hlleﬁ AJi pCIICHUA
3ala4 IPOCKTHUPOBAHUS.

KypcoBast pabGoTa BBINONHSETCS CTYJEHTaMHU B
COOTBETCTBUM C MHAMBHUAYAJIBHBIM 3a/laHuEM. 3aJaHue
peaycMaTpuBaeT BBINIOJIHEHUE IIpOeKTa 1O
pa3paboTKe CXEMBI IEKTPUUECKOW MPUHIUNHAIBHOM,
JOKYMEHTallMM Ha IeYaTHYI IulaTy, cOOpOuYHOM
JOKYMEHTAllMl Ha u3Jenue. BpinoaHeHue KypcoBoit
pabotbl mpenycmarpuBaer ucnosb3oBanue CAIIP s




CTpyKTypHBI
AJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaThl O0y4eHHs

OreHOYHBIC CPEICTBA

pa3paboOTKU CXEeM U TIeYaTHBIX TUIAT.
Tembl KypcoBBIX padoT:

1. Pazpaborarth DSJIEKTPOHHOE YCTPOWCTBO IS
onr(pOBKH aHAJIOTOBOTO CHUTHAJA B 33JJaHHOH IOJIOCE
4acTOT C 3aJaHHOW morpemHocteio. Ha Bxome AIIIIL
ycraHaBnuBaercs: puibTp. s muTaHus HEOOXOIMMBI
BHEIIHHE JBYXKAHAJIbHBIE WCTOYHUKHU HAIPSIKEHUS.
YCTpolCTBO ~ MOMKHO  OBITH  BBIMNOJHEHO  Kak
JBYCTOPOHHS Te4YaTHasl IUlaTa C JJIEMEHTHOW 0a3oi
SMD.

2. Pazpabotath MMITYJIbCHOE YCTpOMCTBA
JNIEKTPONUTAHUS C 3aJaHHBIMH Mapamerpamu. [lpu
pa3zpaboTke YYUTBIBAKOTCS 0COOEHHOCTH
KOHCTPYHPOBAHUS IPEOOPA30BATEIIBHBIX YCTPOMCTB.

3. PazpaboTath HMCTOYHHMK DIEKTPOIUTAHUS C
U(GPOBBIM YIIPaBIEHUEM. Y CTPOHUCTBO JOHKHO OBITH
BBIMIOJIHEHO KaK JBYCTOPOHHS Te€4aTHas I[jiaTa c
aneMeHTHoM 6azoit SMD.

4. PazpabotaTh  (YHKIMOHAQJIBHBI  TE€HEPaTop.
YCTpoiCTBO  JOMKHO ~ OBITH  BBIMIOJIHEHO — Kak
JIBYCTOPOHHS TIeUaTHas Tuiata 4 Kjacca TOYHOCTH C
aeMeHTHOM 6a3zoit SMD.

5. Heobxoaumo ohopMUTh TEXHHYECKOE 3a/laHue,
CXEMYy OJJIEKTPUUYECKYIO MPUHIUIHAIBHYIO, YePTekKH




CTpyKTypHBI
AJIEMEHT

[Tnanupyemble pe3yabTaThl O0y4eHHs OneHoyHbIe CpeaCTBA
KOMIIETEHIINH

Me4aTHON TIATHl M COOPOYHBIA YEPTEK.

Kputepuu orieHKH (BBIIIOJTHEHUS KypCOBOX PabOThI):

— Ha OIIEHKY «OTJIMYHO» — OOYYalOIUIMHCS MOKAa3bIBAET BBICOKMN YPOBEHb CHOPMUPOBAHHOCTH KOMIICTEHIIMM, T.€. CTYIEHT IOJDKEH
IIOKa3aTh BBLICOKUU YPOBCHB 3HaHUN HE TOJLKO Ha YPOBHEC BOCIIPOM3BCACHUSA U O6’B$ICH€HI/I$[ I/IH(I)OpMaIII/II/I, HO W MHTCIJUJICKTYAJIbHBIC HABBIKH
pelICHUs 3a4a4, HAXO0XKICHUA YHUKAJIbHBIX OTBECTOB K HpO6JI€MaM, OLCHKHU U BBIHCCCHUS KPUTUUCCKUX CY)KILGHI/II\/JI;

— Ha OLICHKY «XOPOIL0» — 00YYaIOIMIACs TOKA3bIBAET CPEAHUN YPOBEHL CHOPMUPOBAHHOCTH KOMIIETEHIIUIA, T.€. CTYIEHT JHOJDKEH MOKa3aTh
3HAaHUS HE TOJBKO HAa yPOBHE BOCIIPOM3BENCHUsS U OOBSICHEHUs WH(MOPMAIUMM, HO U MHTEIUICKTYabHbIE HABBIKA PELICHUS MPOOJIEM U 3aad,
HaXOXIECHUS YHUKAJIBHBIX OTBETOB K MPOBIeMam;

— Ha OLICHKY «YA0BJIETBOPUTEIHLHO» — O0YUAIOIIUIACS TIOKAa3bIBAET OPOrOBbI YPOBEHDb CHOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYJEHT
AOJDKCH IMMOKa3aTh 3HAHUSA Ha YPOBHE BOCIIPOU3BCACHUA U 00BsICHEHNS I/IH(l)OpMaHI/II/I, HHTCIJIICKTYAJIbHBIC HABBIKHW PCIICHUA MPOCTHIX 3aa4;

— Ha OICHKY «HEyJIOBJIETBOPHTEJIbHO» — pe3yabTar OOy4eHHs He IOCTHUTHYT, CTYJCHT HE MOXKET MOKAa3aTh 3HAHHS HA YPOBHE
BOCIIPOU3BE/ICHUSI U O0BSICHEHHST HH(POPMAIIHH, HE MOXKET TIOKa3aTh HHTEIUIEKTYalbHbIe HABBIKH PEIICHHs MIPOCTHIX 3a/1a4.

IMoka3aTeu U KPpUTEPUH OLlEHUBAHUS 3a4eTAa:

— «3a4TEeHO0» — OOydaroluiics AEMOHCTPUPYET BBICOKMH YpPOBEHb C(POPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U
riTy0OKOe 3HaHWE yU4eOHOTO MaTepHalia, CBOOOJHO BBHITIOJIHSIET MPAKTHUECKUE 33aJaHHs, CBOOOIHO ONEpPHPYET 3HAHUSMH, YMEHHUSIMH, IPUMEHSET UX B
CUTYallUsIX MOBBIIIEHHOM CII0KHOCTH.

— «He 3a4TeH0» — 00yJaloUIuiics 1eMOHCTpUpPYET 3HaHUs He 6oinee 20% TeopeTUYecKoro Marepraa, J0MyCcKaeT CYIIeCTBEHHbIE OLUINOKH, HEe
MOJKET MOKa3aTh UHTEIUIEKTYyalbHbIE HABBIKU PELICHUs POCTHIX 3a/1a4.




8. YueGHO-MeToAMIecKoe i MHDOPMAIMOHHOE 0GeCTeeHue AMCIMILTHHDI (MOXY/IA)
a) OcHoBHAsA TUTEpATYpa:
1. Cypuna, H. B. CAIIP TexHonorundeckux mpoieccos : yaeoHoe mocobue / H. B. CypuHa.
— Mockaa : MI/ICI/IC 2016. — 104 c. — ISBN 978-5-87623-959-4. — Tekcr : 351eKTpOHHBIH //
Jlanb AIIEKTPOHHO-OMOIHOTEUHAS cucTema. — URL:
https://e. Ianbook com/reader/book/93607/#1 (mara oopamenwus: 19.10.2020). — Pexum gocryma:
JUISL aBTOPU3. MOJIb30BATEICH.

0) JonosHuTebHAS JJUTEpaATYypAa:

1. Vcaras, T. B. 'paduka B aBTOMaTU3UpPOBAaHHBIX CHCTEMaX. YEpPTEeKH AIICKTPHUCSCKUX
cxeMm : yueOHoe mocooue / T. B. Ycaras, O. A. Kouykosa. - Marautoropck : MI'TY, 2014. - 1
3JICKTPOH. OTIT. JIACK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/111893
8/927.pdf&view=true — 3aru. ¢ skpaHa.

2. Kouykosa, O. A. DIEKTpOTEXHHUECKUE YEPTESIKU U CXEMBI : yueOHoe mocodue / O. A.
Kouyxkoga, T. B. Ycaras, JI. FO. Ycartsiii ; MI'TY. - Marautoropck : MI'TY, 2016. - 63 c. : un
TaldI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/11343
62/2902.pdf&view=true — 3ar. ¢ s3KxpaHa.

B) MeTtoanueckue yKazaHusi

1. IMoxunaes FO. A. KommbroTepHOE MOACIUPOBAHUE U CO3aHUE TIPOCKTHO-
KOHCTPYKTOPCKOM TOKyMEeHTauu B MarmnHoctpoeHuu cpeacrsamu CAIIP. MnxenepHas u
kommbsrorepHas rpaduka B Autodesk Inventor, AutoCAD [DnekTpoHHEII pecypc]: yaeOHoe
nocobue. Y. 1 /0. A. Iloxunaes, E. A. CBuctynosa, O. M. Bepemeii; MI'TY. - Maruauro-
ropck: MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM). - Pexxum nocrymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/
1130327/2525.pdf&view=true . - 3ar. ¢ 3kpaHa.

2) IIpozpammnoe obecneuenue u Hnumepnem-pecypcoi:

Haumenosaunue 110 Ne norosopa Cpok neuicTBus
JIMIICH3UU
Windows 7 J-1227 ot 8.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J1-1421-15 ot 13.07.2015 13.07.2016
KOMITAC 3D V16 N-261-17 ot 16.03.2017 0eccpouHo
7 Zip CB00OOHO pacrpocTpaHsIeMoe 0eccpovYHO
ADSIim812 CB0OOOIHO pacIpoCTpaHsIeMoe 06eccpouHo
C Accembnep CB0OOOIHO pacIpoCTpaHsIeMoe 06eccpouHo
Keil u Vision. CBOOOIHO pacIpoCTpaHsIeMoe O6eccpouHo
FAR Manager cB0oOoHO pacnpoctpansemoe [10 | 6eccpouno
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo



https://e.lanbook.com/reader/book/93607/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134362/2902.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CchlIIKa
Hugopmanpontas cucreMa - Enunoe URL: http://window.edu.ru/
OKHO JOCTYVIIA K I/IH(bODMaHI/IOHHBIM pecypcaM
Hamuonanbuas UH(POPMAIMOHHO- URL:
aHaMTHYecKas - cucrema  —  POCCHHCKMH |nhins://elibrary.ru/project risc.asp

UHnexc Havagoro nurtunoragug (PUHIT

[TouckoBast cucrema Akagemus Google

URL: https://scholar.google.ru/
(Gooale Scholar)

Poccuiickas [ocynapcTBeHHast https://www.rsl.ru/ru/4readers/catalog
oubnmoreka. Karanoru ues/

DJIEKTPOHHBIE  PECypChl  OHOIHMOTEKH http://magtu.ru:8085/marcweb2/Defa
MI'TY um. .. Hocopa ult.asp

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCHMIIIMHBI
Y4eOHbIE W METOAMYECKHE T0coOus, paspaboraHHble Kadenpoil «DIEKTPOHUKH U
MHUKPORJIEKTPOHUKN» 10 JaHHOM aucuuiuinHe. OOpasupsl pa®or cryzneHToB. KoMibloTepHble
KJIaCChl YHMBEpPCUTETA € JOCTYIIOM HHTEpHET. MylbTUMeIuiiHbIe NPE3EHTALUU 0 pa3jesiaM
JUCLUTUIMHBL.

Tun v Ha3BaHUE ayAUTOPUU OcHarieHue ayiuTopuu
KomnberoTepHbie Kiacchl yHUBEPCUTETA ITepcoHanbHbIe KOMIIBIOTEPHI co
CIelMaTu3UPOBaHHBIM MIPOTPaMMHBIM
00€eCIICUCHHEM.
JUIs dTeHMs JEeKUMii: IOMEIICHHE U MynsTuMenuitHoe oOopyaoBaHue (aya.

TEeXHUYECKHE CpejicTBa Juis JeMoHctparmu | 460, 365).
NPUMEPOB W CIIOCOOOB  MPOEKTHPOBAHHMS,
BHUJ1€0 QUIBMOB M IIPE3CHTAITHIA.

V4eOHble  ayqUTOpHH  [UISL  [POBEICHHS 5 KOMIUIEKTOB  OTJIQJIOYHBIX  TUIAT
NPAKTHYECKUX  3aHATHH, rpymnosbix | Triscend TE512S32 ¢ Gnokamu mutanus + 5
MHIHUBIAYANBHBIX - KOHCYNBTALMH, — TEKYINCTO |\ B (5 A 5 kxommbiotepoB ¢ O3Y He MeHee
KOHTPOJIA U IPOMEXKYTOUYHOU aTTCCTAllNN v
pCHeuH;)nmnp}(:;aHHmﬁ KOMHILIOTepHLH?I >12 MB, va6OH HA reHepaTopv,
xace (naGopatopus 343) JBYXKaHAJIBHBIN OCIHMIUIOrpad C pa3BepTKON
He MeHee (0,2 MKC, M3MEPHTENIb YaCTOTHBIX
xapaktepucTuk. I[IporpammHoe obecnieueHue
Triscend FastChip, mporpammsl st pacueTa
koa¢punmentos punpTpoB KNUX n BUX.

Aynuropun  And CaMOCTOSTENbHOU IlepcoHanbHBIE KOMIIBIOTEPHI C TAKETOM
paboTHI: KOMITBIOTEpHBIE Kiacchl; yntanbHeie | MS Office, Beixomom B HWHTepHET M C
3aJ1bl OUOIHOTEKH JIOCTYTIOM B 3JIEKTPOHHYIO MH(OPMAIMOHHO-

00pa3oBaTeNbHYIO Cpely YHUBEpPCUTETA
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