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1 BBeaenue

Pabouas nporpamma u (poHI OIEHOUHBIX CPEACTB TUCHMILIHHBI «IIpoekTrpoBaHue ek-
TPOHHBIX CXEM» COCTaBJIECHbI B COOTBETCTBUH C TpeOOBaHUSAMU (pellepalbHOTO TOCyIapCTBEHHO-
ro 00pa3oBaTeNbHOTO CTaHApTa, YTBEPKACHHOTO MpuKazoM Munobpaayku Poccuiickoit dene-
paruu 927 ot 19 centsabps 2017 r., 1 OCHOBHOW mpodecCHOHaTbHON 00pa30BaTEIHbHOM MPO-
rpaMMbl TOAr0TOBKU «IIpoMbllsIeHHAs 3JEKTPOHMKA» 110 HanpasiieHUto noarotoBku «11.03.04
DNEKTPOHUKA U HAHOIJICKTPOHUKAY.

[IpakTuueckasi MOArOTOBKA peajlu3yeTcsi Ha OCHOBE:

[Ipodeccuonanpusbiii crangapt 29.007 «CIIELIMAJIUCT T10 TTPOEKTHUPOBAHUIO
MUKPO- U HAHOPA3SMEPHBIX DJIEKTPOMEXAHUYECKUX CUCTEM».

O6o0menHas TpyaoBas ¢yHKus: A Pa3paboTka NpUHIMIHAIBHONW JICKTPHUECKOU CXe-
Mbl MUKPO3JIEKTPOMEXAHUYECKON CUCTEMBI.

H3-3 MeToabl cxeMOTEXHUYECKOTO NTpoeKkTupoBanusi, H3-6 MapiipyT npoekTupoBaHus,
H3-11 Cucrema aBTOMaTU3MPOBAHHOTO MPOSKTHUPOBAHUS, aHAJIIOTOBOTO M HU(POBOTO MPOCKTH-
POBaHUS U MOJICTTUPOBAHUS.

3anaum [To3HaKOMUTH C OCHOBHBIMH NPHUHLUMIIAMH UM METOJAaMM HPOEKTHPOBAHUS.
JAUCUMIITUHBI [TproOpecTn HaBBIKH pacueTa M MPOCKTHPOBAHUS IJIEKTPOHHBIX MPHOOPOB,
CXE€M M YCTPOMCTB Pa3IMYHOr0 (hyHKIIMOHAJIBHOI'O HA3HAYEHMS B COOTBET-
CTBUU C TEXHUYECKUM 33JaHHEM C IOMOILBIO CPEJICTB aBTOMATU3UPOBAHHO-
r'o IPOEKTUPOBAHUS

OcHoBHBIE CHcTeMOTEXHUYECKOE IPOEKTHPOBAHHUE.
pa3aennl / TeMbl | ABTOMaTu3auus npoexktupoBanus POC.
AUCHHUILIMHBI TexHonornueckoe NpoeKTUPOBAHUE.

[IporpaMMHBI€ cCpeicTBa aBTOMATU3UPOBAHHBIX CHCTEM.
Texnudeckoe oOecreyeHue CUCTEM aBTOMATHU3MPOBAHHOTO IMPOEKTUPOBA-
HUSL.

2 IlepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHS N0 JMCHUIIHHE (MOAYJII0),
COOTHECEHHBIX C HHANKATOPAMM JOCTHKCHHUSI KOMIIEeTCHIIHI

[Tpouecc n3yuenunss AucuUIUIAHBI «I[pOEKTHUPOBAHUE FIIEKTPOHHBIX CXEM» HAIIPaBIICH HA
dbopmupoBanue cienyronmx kommereHuil B coorserctBuu ¢ ®I'OC BO u ocHOBHO# 00pa3oBa-
TeIbHOU Iporpammoit (Tabauna 1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I W MHAUKATOPBI UX JOCTUKCHUS

Kon u HammeHoBaHue NuaukaTopsl 10cTHKEHUS IInanupyembie
KOMIIETCHIIUH pe3yJIbTaThl 00y4YeHHU s
0 AUCHUILINHE

Ipodeccnonanbubie
[TK-2 CniocobeH ocyIiecTBIATh [TIK-2.1 3HaeT npuHIUIEBI ®opMyIHMpOBATH TEXHUYE-
KOHTPOJIb COOTBETCTBUA pa3paba- | MOCTPOEHHS TEXHUYECKOTO | CKOT'O 3aJaHMs IIPU pa3pa-
THIBa€MbIX IIPOEKTOB U TEXHUYE- 3aJjaHus IpU pa3padoTKe OOTKE AJIEKTPOHHBIX 0J10-
CKOM JJOKYMEHTAIlUH CTaHIapTaM, | AJIEKTPOHHBIX OJIOKOB KOB

TEXHUYCCKHUM YCIIOBUSAM U APYTHUM
HOPMAaTUBHBIM JOKYMCHTaAM [IK-2.2 YMeeT ucnoan3o- Hcnons30BaTh HOpMAaTUuB-




BaTb HOPMATHUBHLIC U CIIpa-
BOYHBIC JJAHHBIC TIPH pa3pa-
OOTKE IPOEKTHO-
KOHCTPYKTOPCKOH JIOKYMEH-
Talluu

I1K-2.3 Bnageet HaBbIKAMH
ohOopMIICHHSI IPOEKTHO-
KOHCTPYKTOPCKOU TOKYMEH-
Tall¥ B COOTBETCTBUH CO
CTaHJapTaMU

HBIC U CIIPABOYHBIC JaH-
HBIE TIPU pa3padbOTKe IPo-
€KTHO-KOHCTPYKTOPCKOMH
JOKYMEHTAIIUU

OdopmIIATh NPOEKTHO-
KOHCTPYKTOPCKOH JTOKY-
MEHTAIM1 B COOTBETCTBUU
CO CTaHAapTaMHu

3 MecTo AUCHHUILUINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Huctunnuna «[IpoekTupoBaHue 2JIEKTPOHHBIX CXEM» H3ydaeTcst Ha 4 Kypce, 7 ceMecTpe.
JucuunnuHa BXOAUT B cocTtaB Oioka 1 «/lucuumimuel (MOAyNn)» U OTHOCUTCS K 6a3o0-

BOI1 4acTH.

Jl5ig 0cBOEHUS TUCIUILIMHBI HEOOXOUMbI 3HAHUS, YMEHHUS, HABBIKU U / I OMBIT MpaK-
TUYECKOH JesTeTbHOCTH, COPMHUPOBAHHBIE B TPOLECCE W3YYEHUS IUCIHMIUIMH / TPAKTHK:
«CxemoTexHHKa», «OCHOBBI MUKPOIPOLECCOPHON TEXHUKWY», « DKCIUTyaTalusi U CEPBUC TEXHO-
JIOTUYECKOro 000pyA0BaHUs», «PEMOHT 1 00CIYKUBAaHUE TEXHOJOTUYECKOTO 000PYAOBAHUSY.

3HaHUA, YMEHHUS U HaBbIKU, C(OOPMUPOBAHHBIE MIPU M3y4eHUU AUCHMILTUHBI «[IpoekTu-
pOBaHME JIEKTPOHHBIX CXEM», OyAyT BOCTpeOOBaHbI MPU U3YyUEHUH MOCIEAYIOUIUX AUCHUIIINH:
«IIpou3BojcTBEHHAs MpaKTUKa (TEXHOJOTHYecKas (IMIPOEKTHO-TEXHOJIIOTUYECKas) MPAKTHKA)»,
«IIpou3BoacTBEHHAs MTPaKTUKA (MPEAAUIITIOMHAS TPAKTHKA).

Jucuunnuna «IMmynbCHBIE YCTPOICTBaY B paMKaxX BOCIUTATENbHON paboOThl HampaBJie-
Ha (OpPMHPOBAHUE YMEHHs apTyMEHTHUPOBATh, CAMOCTOSITEIILHO MBICIUTh, Pa3BUBACT TBOpYE-

CTBO, MTpo(hecCHOHANEHBIE YMEHHS.

4 O0beM AUCHMILIMHBI (MOLYJI51) B 3a4€THBIX eAUHULAX C YKa3aHHEM KOJIN4YeCTBa
aKajgeMMYeCKHMX YacoB, BbIJIeJICHHbIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs
¢ mpenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHIH) U HA CAMOCTOAITEILHYIO padoTy

00yYarIuXxcs

O6m1ast Tpy10€MKOCTh (00BhEM) TUCIUILIMHBI COCTaBIAeT S 3.€., 180 akaz. yac.
Pacnipenenenne o6beMa JUCHUILTUHBI (MOJIYJISI) TIO BHJIaM y4eOHBIX 3aHSATHI MpeacTaB-

JIEHO B Tadimue 2.

Tabauna 2 — O6beM TUCHUIUIMHBI (MOAYIIS) IO BUJIaM YYEOHBIX 3aHSITHH

O0beM QMCHUIIIMHBI Bcero
aKaJleMHYeCcKUX
4acoB

OO011ast TPYyA0EMKOCTh AUCIUTITUHBI 180

KontakTHas aynuropHasi padora ody4awmuxcs ¢ npenogasaresiem (mo | 80

BHU/IaM Y4eOHBbIX 3aHATHI), BCEro

B ToM uncie:

3aHATHS JEeKIMOHHOT0 THNA (JISKIIMU W MHBbIC yU4eOHBbIC 3aHATHS, TIpeay- | 32

CMaTpHUBAIOIIME PEUMYIIECTBEHHYIO Mepeady y4eOHON HHpopMaIuu Ie-




JArOrMYeCKUMU PAOOTHUKAMH )

B TOM 4YHCIIe B (popMe IPAKTUUECKON TTOATOTOBKH: 8
3QHAITHSI CEMHHAPCKOTO0 TUMA (CEMUHAPHI, IPAKTHYECKUE 3aHATHS, Tpak- | 48
TUKYMBI, TaOOpaTopHble pabOThl, KOJUIOKBUYMbI U HMHbIE aHAJIOTWUYHBIE 3a-
HSATHS)

B TOM 4Hclie B (hopMe IPAKTUIECKON MOJrOTOBKU: 2
CamocTrosiTe/ibHAsi padoTa 00y4yaommxcsi U KOHTaKTHasi padoTa, BKIO- | 65
Yarolas TPYIIOBbIC KOHCYJIbTAIMK, WHAWBHIYaIbHYIO pPaboTy oOyuaro-
HIMXCS C TMpenojaBaTesiiMU (B TOM UHWCIE€ WHIUBUAYAIbHbIE KOHCYJIbTa-
I[UH); B3aUMOJICHCTBUE B AJICKTPOHHON MH(POPMAITMOHHO-00Pa30BaATEILHOM
cpele By3a

[TpomexxyTodHast arTecTamust 00yqJaronuxcs — JK3aMeH 35

5 Copepxxanue IMCUUILIHHBI (MO1YJIf1), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3jesiam)
€ YKa3aHMeM OTBeICHHOI0 HA HMX KOJIMYeCTBA aKaIeMUYEeCKUX YaCOB M BU/I0B Y4eOHOM

padoThI

Tabnuna 3 — CtpykTypa u coiep>kaHue JUCIUILTUHBI (MOTyIs)

CPC

Bujbl yueOHol padoThl, BKJIOYAs CAMOCTOSITEIbHYIO
padoTy o0y4yaommxcs U TPYJA0eMKOCTh (B Yacax)
HaumeHoBaHue KonrakTHasi padoTa npenogaBare/is
pa3aesioB, TeM ¢ 00y4alIUMHCH
U coJep:KaHMe MaTepuaJia CemuHnapckmue
JlabopaTopHble
Jlexknun (mpakTHYecKue
3aHATHUSA
3aHATHA)

PIC

Pa3znen 1 CucreMmorexHnueckoe MPOCKTUPOBAHME. ABTOMAaTH3aNUS NMPOCKTHPOBAHUSA

Tema 1.1 OcHOBHBIE TEPMUHBI U
olpezeneHus. JTanbl IPOEKTHU-
posanust POC. Yposuu POC. 1
3aza4n CXeMOTEXHUYECKOTO
MIPOEKTUPOBAHMSI.

Tema 1.2 IToHsaTHE TEXHOIOTH-
YECKOTO TpoIiecca MPOeKTUPO-
BaHMs. 3a7a4M CUHTE3a U 3a7a- 1
YW aHaJIM3a TIPU MPOEKTUPOBA-
Hun POC.

Tema 1.3 OyHKIIMOHAIBHBIH,
KOHCTPYKTOPCKHUH U TEXHOJIO- *
TUYECKUI YPOBHU ITPOEKTUPO-
BAHMSL.

Tema 1.4 CucreMOTEXHUYECKOE
MpoeKTUpOBaHue. MeToIbl o1-

TUMH3AIIAN TPOCKTHBIX pellle- 1
HUM.

Tema 1.5 MecTo cXeMOTEeXHH-

YECKOI'0 MPOEKTUPOBAHUS B 1

CKBO3HOM IUKIJIC ITPOCKTUPOBA-
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Buabi yueOHo# padoThl, BKJIKYAs CAMOCTOSTEIbHYIO
padoTy o0y4yaromuxcs ¥ TPYAOEMKOCTb (B Yacax)

HaumeHoBaHue KonTakTHasi pabora npenoxaBareJist
pa3aesioB, TeM ¢ 00y4arIuMHucs

H CoJieprKaHNe MaTepuaa CemuHapckue
Jlekuun (mpakTHYecKkue
3aHATHA)

JlabopaTopHble
3aHATHA

CPC

ausa POC.

Tema 1.6 MaTtemaTH4ecKkne Mo-
nemu POC u ux snemenTos. Ilo-
HATHE U CTPYKTYpa KOHCTPYK- 2
uuu POC, npeacrasienre KoH-
ctpykunu POC Kak CUCTEMBI.

Tema 1.7 O61ue cBeneHus 0
3aJauaX KOHCTPYKTOPCKOTO
IIPOEKTUPOBaHUS. BO3MOXKHOCTH
aBTOMATHU3ALIMH 3a7a4 KOH-
CTPYKTOPCKOT'O MPOSKTHPOBA-
HUS.

Tema 1.8 Exqunas cucrema KoH-
CTPYKTOPCKOM JTOKYMEHTAIINH 2
(ECK]I).

Tema 1.9 Ananu3 Ha HauUXy/I-
i cinyvail. 3agada pamerie- 2
HUS DJIEMEHTOB.

[IpoekTrpoBaHUE CTPYKTYPHOU
CXEMBbI PAANOITIEKTPOHHOM CH- 12
CTEMBI.

Brinonunenne KI1

HSy‘leHI/IC TCOPCTUYICCKUX pa3-
JACJI0B JUCITUITIINHBI

Paznea 2. Texnosoruveckoe npoexruposanue. [lporpammusbie cpeacrea
ABTOMATH3HPOBAHHBIX CHCTEM

Tema 2.1 TexHomgoruueckoe 1"
MIPOCKTUPOBAHUE.

Tema 2.2 Onpenenenue npo-
rpaMM JJisi aBTOMaTU3UPOBaH- 1
Horo npoektuposanus POC.

Tema 2.3TpeboBanus, npeb-
SIBJIIEMbIE K KOHCTPYKTOPCKOM
JOKYMEHTAIUH JIJIsl IPOU3BO/-
ctBa POC

Tema 2.4 Knaccudukarus npu-
KJIQJHBIX IPOTPaMM JIsl IPOEK- 2
TUPOBAHUS.

Tema 2.5 OcoGeHHocTH TIpH-
KJIQ/IHBIX TIPOTPaMM JIJIsl CXeMO-
TEXHUYCCKOT'O ITPOCKTUPOBAHHUA
U KOHCTPYKTOPCKO-
TEXHOJOTHUYCCKOI'0 IMPOCKTUPO-
BaHUsL.

[IpoekTupoBanue GpyHKIHO- 12
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padoTy o0y4yaromuxcs U TPYAOEMKOCTb (B 4Yac

Buabi yueOHo# padoThl, BKJIKYAs CAMOCTOSTEIbHYIO

ax)

HaumeHoBaHue KonTakTHasi pabora npenoxaBareJist
pa3aesioB, TeM ¢ 00y4arIuMHucs
U CO/ieprKaHMe MaTepuaJia CemuHnapckue
Jlekuun (mpakTHYecKkue

JlabopaTopHble
3aHATHA

CPC

3aHATHA)
HanbHOM cxeMbl POC ¢ ucmnons- 2

30BaHHEM IPHUKJIATHBIX MPO-
TpaMM JJIs TPOSKTUPOBAHHUS.

Brimonaenune KI1

10

N3yuenue TeopeTuyeckux pas-
JI€JIOB TUCLUIIIIMHBI

10

Pasznen 3 Texunueckoe odecrneyeHne CHCTEM ABTOMATU3MPOBAHHOTO MPOEKTHPOB

AHUA

Tema 3.1 Bugsr oOecrneueHus 4
MIPUKJIATHBIX ITPOTrpamMM

Tema 3.2 Crpykrypa TexHuye-

4
CKOI'o O6€CH€‘{€HI/I5{.

Tema 3.3 Annapatypa pabounx
MECT B aBTOMAaTH3MPOBaHHBIX 1
CHCTEeMaXx.

Tema 3.4 Cs3p anmaparypsl
TEXHOJIOTUYECKUM  000pyI0Ba- 1
HUEM.

[IpoexTrpoBaHue OTAEIBHBIX
y3JIOB MIPUHIMITHATBHON CXEMBI
POC ¢ ucrop30BaHUEM CHCTE- 12
MBI aBTOMaTH3UPOBAHHOTO MPO-
CKTI/IpOBaHI/Iﬂ

Brimonaenune KI1

10

HSy‘leHI/IC TCOPCTUYICCKUX pa3-
JACJI0B JUCITUITIINHBI

10

HUTOI'O no aucounianue 32 48

65

6 BueaynumTopHasi caMoCTOsITEIbHASA PadoTa 00y4aIOIMXCS 110 JUCHHILIMHE
(MonpyJi10)

[Ipu naHUpOBaHUH CAMOCTOSITEIBLHON PabOThI CTYACHTY PEKOMEHYETCSI PYKOBOICTBO-

BaThCsI CIICYIOIINM PACTIPEICTICHIEM YacoB Ha CAMOCTOSITENIbHYIO paboTy (Tabmiuua 4):

Ta6J'II/II_Ia 4 — PCKOMCH,Z[yCMOe pacnpeaACIICHUC YaCOB Ha CaMOCTOATCIIbHYHO pa60Ty

Hroro 1o
KoMmnoHeHTBI caMOCTOATEIbHOI Pa0oThI BUIAM
pabot
[ToaroToBKa K MPAaKTUYECKUM 3aHSATUSIM 15
M3ydyeHune TeopeTHYeCKuX pa3aeinoB JUCHUTUIAHBI 25
[TonrotoBka, opopmienue u 3amnmra KI1 25
HUTOI'O B cemecTpe 65
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7 OueHoYHBbIE CPeCTBA IJIfl NPOBEAEeHUS TEKYIIEro KOHTPOJISI M IPOMeKYTOYHOI
arTecTaAlMU O0YYAKOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

@OHJ OLIEHOYHBIX CPEICTB Ul NPOBENEHUS TEKYILIErO0 KOHTPOJS yCIIEBAEMOCTH U IIPO-
MEXXYTOUHOM arTecTanuu npeacrasieH B [Ipunoxenun 1.

ITonHBINA KOMIUIEKT KOHTPOJIBHBIX 3aJ@aHUH WM WHBIX MaTepUalloB, HEOOXOIUMBIX AJIS
OLICHUBAHUS PE3YJIbTATOB O0YUYEHUS MO JUCHUILIMHE (MOAYIIO), MPAKTUKE XPAHUTCS HA Kade-
pe-pa3paboTurke B OyMakHOM U 3JIEKTPOHHOM BH/IE.

8 YueOHO—MeTOoAMYecKOe 1 MH(OPMAINITMOHHOE O0ecTeyeHne TUCHUIUTUHBI (MO1YJIA)

8.1 OcHoBHas 1uTEparypa

1. l'aneniepun, M. B. DnekrtpoHHass TexHHKa [DIEKTPOHHBINA pecypc]: ydeOHuk / M.B.
lanbniepun. — 2—¢ u3ma., ucnp. u gomn. — M.: UJI ®OPYM: HUIL Undpa—M, 2013. — 352 c. //
ZNANIUM.COM: »snextponHo—OubmnoTeunas cucrema. — URL: http://www.znanium.com
/catalog.php, (nata obparenwust 11 Hosiopst 2021) — Peskum A0CTyMa: MO MOAMUCKE.

2. Konorpusos B.A. OcHOBBI aBTOMAaTH3UPOBAHHOTO IPOSKTHPOBAHUS PATHOIIEKTPOH-
HBIX ycTpoicTB. Yacts 1 [DnexkTponHslit pecypce] : yueOHoe nocobue / B.A. Konorpusos. —
DJEKTPOH. TEKCTOBbIE NaHHble. — ToMck: TOMCKHII rocyaapCTBEHHBIM YHUBEPCUTET CUCTEM
yIpaBiIeHUs U paanodiekTponuku, 2012. — 120 ¢. — URL:
http://www.iprbookshop.ru/13955.html (nata obpamenus 11 nHosiopst 2021) — Pexxum mocrymna:
IO MOATHCKE.

3. Konorpusos B.A. OcHOBBI aBTOMAaTH3UPOBAHHOTO IPOSKTHPOBAHUS PATHUOAIIEKTPOH-
HBIX ycTpoicTB. YacTs 2 [DnexkTpoHHbIN pecypce] : yueOHoe nmocobue / B.A. Konorpusos. —
DJNEKTPOH. TEKCTOBbIE NaHHble. — ToMck: TOMCKHII rocyaapCTBEHHBIM YHUBEPCUTET CUCTEM
yIpaBiIeHUS U paarodnekTpoHuky, 2012. — 132 ¢. — URL:
http://www.iprbookshop.ru/13956.html (nata obpamenus 15 nosiopst 2021) — Pexxum pocrymna:
IO MOATHCKE.

4. VIanosa H.}O. HCTpyMeHTaNIbHBIE CpeICTBA KOHCTPYKTOPCKOIO IPOEKTHPOBAHUS
AIIEKTPOHHBIX CPECTB [ DIEKTPOHHBIN pecypc] : yuebnoe nocodue / H.FO. MBanosa, E.b. Poma-
HOBa. — DJIEKTPOH. TeKcToBBIe naHHbIe. — CI10. : YauBepcuter UTMO, 2013. — 121 ¢. — URL:
http://www.iprbookshop.ru/66462.html (nata obpamenus 21 nHostopst 2021) — Pexxum gocrymna:
IO MOATIHCKE.

5. 'onosuisina M.B. TIpoekTupoBaHue paguo3IeKTPOHHBIX CPEJICTB HA OCHOBE COBpe-
MEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH [DnekTpoHHbId pecypc]| / M.B. T'onoBuiipina. — mek-
TPOH. TeKCTOBbIe NaHHbIe. — MockBa, Caparos: MHTepHeT-YHUBepcuTeT MHPOpMaLIMOHHBIX
Texunonoruit (MHTYUT), By3oBckoe obpa3zoBanue, 2017. — 504 ¢. — URL:
http://www.iprbookshop.ru/67375.html (marta o6parenust 12 nexadbpst 2021) — Pexum 10-
CTyIa: MO MOATHKCKE.

8.2 JlonoinuTeIbHAS JIMTEPATypa

1. Tpyxun, M. I1. OCHOBBI KOMIBIOTEPHOI'O MPOESKTUPOBAHMS U MOJAETUPOBAHUS PATHO-
AIIEKTPOHHBIX CPEACTB [DNEKTPOHHBIN pecypc] : nmabopatopusiit mpaktukyM / M. I1. Tpyxus. -
2-e 3., crep. - M. : @aunTa, 2017. - 136 c. / ZNANIUM.COM : 31eKTpOHHO-OMOIMOTeuHAs
cucrema. — URL: http://www.znanium.com/catalog.php (mata obpamenus 5 nexabps 2021) -
Pexxum noctyna: Pexxum octymna: mo noamucke.

2. I'myxoB A.B. IlpoekTrpoBaHNe AIIEKTPOHHBIX YCTPOMCTB B CXEMOTEXHUYIECKOM PeIaK-
tope PSpice Schematics [DnexTponHbIN pecypc] : yueOHoe mocodue / A.B. I'myxos, B.B. IllyouH,
JLT. PorynuHa. — DneKTpoH. TeKCcToBble AaHHble. — HoBocnOupck: Cubupckuii rocy1apCTBEHHBIH
YHUBEPCUTET  TEJIEKOMMYyHUKauuii u  wumHpopmaruku, 2016. — 77 ¢ — URL:
http://www.iprbookshop.ru/69534.html (nata obpamenus 20 mexadbps 2021) — Pexxum gocryma:,
OTPAHUYECHHBIN.


http://znanium.com/catalog.php?item=goextsearch&title=%D0%B3%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80%D1%8B%20%D0%B8%D0%BC%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%BE%D0%B2&years=2012-2017#none
http://www.iprbookshop.ru/67375.html
http://www.iprbookshop.ru/69534.html
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3. FO30Ba, B. A. OcHOBBI IPOEKTHPOBAHUS AIIEKTPOHHBIX cpencTB. KoHcTpynpoBaHue
AJICKTPOHHBIX MOJYJICH MEPBOTO CTPYKTYPHOTO YPOBHS [DJIEKTPOHHBIN pecypc] : iabd. mpakTH-
ky™m / B. A. HO30Ba. - Kpacuosipck : Cub. dpenep. yu -1, 2012. - 208 c. // ZNANIUM.COM :
9JIeKTpOoHHO-OMOMMoTeunas cuctema. — URL: http://www.znanium.com/catalog.php (mara 06-
pamenus 25 nexabps 2021)- Pexxum gocTymna: orpaHUYeHHBIH.

8.3 CoBpemennbie nmpodeccnoHa bHbIE 0a3bI JAHHBIX H HHPOPMAIMOHHBIE
CIIPAaBOYHbIE CHCTEMbI, HCII0JIb3yeMble MPH OCYIECTBJIEHHH 00pPa30BaTeILHOTO MpoLecca
10 AUCIHUTIIIHHE

1. ZNANIUM.COM: snekTpoHHO—OMONIMOTEeYHass cucTeMa: cat. — Mocksa, 2011 — . —
URL: http://www.znanium.com (mara ooOparmenus: 27 aekadpst 2021). — Pexxum moctyna: amis
3apEruCTPHUP. MMOJIH30BATEIICH.

2. IPRbooKs: snexTpoHHO—OMOIMOTEUHAs cuctema: caiit. — Mocksa 2018 — . — URL:
http://www.iprbookshop.ru (mata obpamenus: 18 mexadps 2021). — Pexxum gocTyma: ajs 3ape-
TUCTPUP. ITOJIB30BATENIEH.

8.4 Ilepeuennb pecypcoB HH(POPMALMOHHO—TETEKOMMYHUKAIIMOHHOM CeTH
«HTEepHEeT», HEO0OXOAMMBIX /IJISI OCBOCHUS JUCHHILIMHBI (MOYJI51)

1. IAR Embedded Workbench® IDE User Guide for Atmel® Corporation’s AVR® Mi-
crocontrollers  http://netstorage.iar.com/SuppDB/Public/ UPDINFO/004793/ew/doc/EWAVR
_UserGuide.pdf

9 OpraHu3anMOHHO-TIEATOTHYECKHE YCI0BUS

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PEriaMeHTUPYeTCss Y4eOHBIM TJIAHOM H pac-
nucaHueM y4eOHbIX 3aHATUU. SI3bIK 00ydeHus (mpemnonaBaHus) - pycckuil. s Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUYECKUN Yac yCTaHABIMBAETCS MPOJAOKUTEIBHOCTHIO 45 MUHYT.

[Ipu dbopmupoBanuu CBOEW MHAMBHIYaAIbHOM 00pa3oBaTeNbHON TpaeKTOpuH o0ydaro-
HIMICSI UMEET MPaBO Ha Mepe3adeT COOTBETCTBYIOMIUX AUCLIUILINH U MPO(EeCCHOHATBHBIX MOAY-
JIei, OCBOEHHBIX B IpoIlecce MPEIIIeCTBYIOMEro 00y4eHns, KOTOPbI 0CBOOOXKIaeT 00yyJarole-
rocst OT HEOOXO/IMMOCTH X TIOBTOPHOT'O OCBOEHUSI.

9.1 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH

VY4eOHbIil npoliecc MpH MpenojiaBaHui Kypca OCHOBBIBAETCSl Ha MCIOJIb30BaHUM Tpaau-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(POPMALMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH. TpaguinoH-
HBbIC O6pa30BaTCJIBHBI€ TEXHOJIOTHHU MPCACTABJICHBI JICKIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘-IGCKI/I-
MH) 3aHATHSAMH. VIHHOBallMOHHbBIE 00pa30BaTe/IbHbIE TEXHOJIOTMH UCIIONB3YIOTCS B BUJE HMIUPO-
KOTO IPUMEHEHUSI aKTUBHBIX U MHTEPAKTUBHBIX OpM IpoBeaeHus 3anatuil. MHpopmanroHHbie
o0pa3oBaTeNbHbIE TEXHOJIOTMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENIbHON paboThI
CTYJEHTOB B HH(OpMAaLIMOHHOW 00pa30BaTeNbHOI cpejie.

9.2 3aHATHA JEeKIMOHHOI0 THIIA

JIeKMOHHBIN Kypc IperoiaraeT CUCTEMaTU3UPOBAHHOE H3JI0KEHHE OCHOBHBIX BOIPO-
COB y4eOHOTO IJIaHa.

Ha niepBoii nexkuuu ekTop 00s13aH MpeaynpeauTb CTYAEHTOB, IPUMEHUTEIbHO K KAaKOMY
6a30BoMy yueOHUKY (yueOHUKaM, yueOHbIM TOCOOUSIM) OyIeT MPOYUTaH Kypc.

JIeKIMOHHBIN KypC JTOJDKEH JaBaTh HAMOOJBIINN 00beM MH(OpManuu M 00ecreunBaTh
6osee rirybokoe MOHUMaHHE y4eOHBIX BOIPOCOB NP 3HAYMTEIHHO MEHbBILEH 3aTpaTe BpEMEHH,
4yeM 3T0 TpedyeTcsi OOJBIIMHCTBY CTY/IEHTOB Ha CAMOCTOSITENIbHOE U3yUeHUE MaTepHaa.


http://www.znanium.com/
http://www.iprbookshop.ru/
http://netstorage.iar.com/SuppDB/Public/
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9.3 3aHATHS CEMMHAPCKOI0 THIIA

CemuHapckue 3aHATHA NIPEJICTABIAIOT COOON JeTaau3alMIo JEKIIMOHHOIO TEOPETUYECKO-
ro Marepuasa, IpOBOAATCS B LEJAX 3aKPEILICHUs Kypca U OXBaTBIBAIOT BCE OCHOBHBIE PA3/EIIbI.

OcHoBHO# (opMOIi IPOBEJICHHSI CEMHHAPOB SBJSIETC 00CYyXkIeHHe Haubosiee npodiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa3dop MpUMEpOB M CUTyallud B
ayJUTOPHBIX YCJIOBMsX. B 00s3aHHOCTH mpernojaBaTesst BXOJAT: OKa3aHHE METOJMYECKOH mo-
MOIIY ¥ KOHCYJIbTUPOBAHUE CTYJEHTOB 110 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHBHOCTb HA CEMUHAPCKUX 3aHATHUAX OLICHUBAETCS IO CIECIYIOIIMM KPUTEPHSIM:

- OTBETHI Ha BOIPOCHI, IIPEUIaracMble IIPEroiaBaTeeM;

- y4acTue B IUCKYCCHUSX;

- BBIIIOJIHEHUE IIPOCKTHBIX U UHBIX 33/1aHUH;

- aCCUCTUPOBAHUE MPENOJABATENI0 B IPOBEACHUN 3aHATHH.

OTBet foKeH ObITh apryMEHTHPOBAHHBIM, PAa3BEPHYTHIM, HE OJTHOCIIOKHBIM, COJIEPKATh
CCBIJIKM HA UICTOYHMKHU.

JIoknansl M ONIOHMPOBAHUE JTOKJIAZ0B IPOBEPSIOT CTENEHb BIAJCHUS TEOPETHYECKUM
MaTEepUajIoM, a TAK)K€ KOPPEKTHOCTb U CTPOrOCTh PaCCyKAECHUM.

OueHuBaHUE 3a/1aHUM, BBIIOJIHEHHBIX HA CEMHUHApPCKOM 3aHSTHUU, BXOJUT B HAKOIUICH-

HYIO OIICHKY.
9.4 CamocrosiTe/ibHasi padoTa 00y4al0MUXCS 10 JUCHUILIHHE (MOAYJII0)

CamocrosiTenbHass paboTa CTYJEHTOB — 3TO MPOIECC AKTUBHOTO, LEJICHANPABICHHOTO
PHOOPETEHUS] CTYJACHTOM HOBBIX 3HAHWH, YMEHUH 0€3 HEMOCPEICTBEHHOTO yJacTHsI Mpernoia-
BaTelsl, XapaKTEepU3YIOIIUNCA MPEAMETHON HampaBlIEHHOCTHIO, Y(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOH pe3ysIbTaTOB AEATEILHOCTH 00YUYaIOMIEeTOCs.

Ienu camocTosATeNbHON PabOTHI:

- CUCTEMATH3alHs U 3aKPEIJICHUE MTOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MTPAKTUYECKHUX
YMEHHH CTYIECHTOB;

- YIUIyOJICHHE U PACIIUPEHUE TEOPETUISCKUX 3HAHUI;

- (popMUpOBaHUE YMEHUN HCIOJB30BaTh HOPMATUBHYIO U CIPABOYHYIO TOKYMEHTAIHUIO,
CIICLIMAIBHYIO JIUTEPATYPY;

- pa3BUTHE TO3HABATENBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYACHTOB, OTBETCTBEHHOCTH U
OPraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTENILHOCTH MBIIUICHHS], TBOPYECKOW MHHUIIMATUBBI, CIOCOOHO-
CTEH K CaMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHHIO U CAMOPEaIN3alNH;

- Pa3BUTHE UCCIIEA0BATEILCKUX YMEHUM U aKaJIeMUYECKUX HaBBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYIIECTBIISATHCS WHIWBUAYAIHHO WX TPYNIIAMU CTY-
JIEHTOB B 3aBUCHUMOCTH OT IIeJId, 00BbeMa, YPOBHS CII0)KHOCTH, KOHKPETHOW TEMATHKH.

TexHosorus opraHu3alii CaMOCTOSITENIbHON pabOThl CTYJIEHTOB BKJIFOUAET UCIIOJIb30Ba-
HUE HHPOPMAIIMOHHBIX U MaTePUAILHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynpbTaTOB BHEAYIUTOPHOM CAMOCTOSITEIHHOW PaOOTHI CTY/IEHTOB MOXKET
MPOXOJUTH B MUCHbMEHHOM, YCTHOM WIIM CMEIIaHHOH (opme.

CryaeHTBl JODKHBI TOAXOIUTh K CAMOCTOSITETRHON paboTe Kak K HaumBaXKHEHIIEMY
CPEICTBY 3aKPEIUICHUs U Pa3BUTHUSI TEOPETHUYECKUX 3HAHUM, BHIPAOOTKE €IUHCTBA B3IJISJIOB HA
OTJIENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI OTPE/ICTICHHBIX HABBIKOB U MCIIOIB30BaHUs Mpodec-
CHOHAJIBHOW JINTEPATYPBHIL.



11

9.5 Meroanueckue yKa3aHus 1JIs1 00y4AIOMIMXCS 110 OCBOCHHMIO U CHMIIIMHBI

[Tpu M3y4eHun AUCHUILTIHBI 00yYarOIUMCS IIeTIECO00Pa3HO BBINOJIHATH CIEAYIOIINE pe-
KOMEHALNH:

1. U3yuenne yueOHOM TUCIUIUIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne n3yyeHust Kakoro-Jimbo pasjena 1o y4eOHUKY MJIM KOHCHEKTHBIM MaTepuanaM
PEKOMEHIyeTCs 110 IaMATH BOCIIPOU3BECTU OCHOBHBIE TEPMUHBI, OIIPEACIICHHUS, TIOHATUS pa3ze-
na.

3. Ocoboe BHUMaHUE CIIEyeT YACTUTh BHIIIOJHEHUIO OTUYETOB O MPAKTHYECKUM 3aHITH-
SM ¥ UHJMBHlyalbHBIM KOMIUIEKCHBIM 33JJaHUSM Ha CAMOCTOATENIbHYIO paboTy.

4. Bcs TemaTvKa BOIIPOCOB, M3Y4aE€MbIX CaMOCTOSITENBHO, 3a7aeTcsa Ha JIEKLUAX Mperno-
naBartesneM. VM ke 1aroTcs HCTOYHMKH (B MIEPBYIO O4epe/lb BHOBb M3aHHBIE B IEPUOANYECKON
HAYYHOH uTeparype) Juis 0ojee AeTaIbHOTO MOHUMAaHUs BOIIPOCOB, 03BYYEHHBIX Ha JICKIIUU.

IIpu camocTosTeNIEHON MPOPAOOTKE Kypca 00ydaroLrecs AOKHBI:

- IPOCMATPHUBATh OCHOBHBIE ONPECNCHHS U (DaKThI;

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JIONOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TEME JIMTepaTyphl;

- U3yYUTh PEKOMEHJIOBAHHYIO JIUTEPATYPy, COCTABIIATH TE3UCHI, aHHOTALMU U KOHCIIEKTBI
HanOoJice BAXKHEIX MOMCHTOB;

- CaMOCTOSTENbHO BBINOIHATH 3a/1aHNs, aHAJIOTHYHBIE IIPEJUIaraéMbIM Ha 3aHATHUSAX;

- UCTIOJIB30BATH JJIS1 CAMOTIPOBEPKU MaTepHaibl POHAA OLIEHOYHBIX CPEICTB.

10 Onucanne MaTepHAJIbLHO-TEXHMYECKOT0 00eceyeHusi, He00X0AMMOro /IJIsl 0CY-
HIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLecca Mo JUCHHUILINHE (MOYJII0)

10.1 Y4eOHo-1a00paTopHOE 000pyAOBaHUE
Tabmuna 6 — [lepeuens 000opymoBaHuUs J1a00paTOPUN

HaumenoBanue Hcnoabzyemoe Ha3znauenue
Ayaurtopust
ayauTopuu (JadopaTopuu) obopynoBaHue 000py10BaHUA
211/3 JlaGopatopuss ~ Kommbio- | [lepcoHanbHBIE KOMITBIOTE- | MPOGKTUPOBAHUE U
TepHoro mnpoektupoBanus | psl Intel Core 13-4330 3,5 | ananu3 pabotsr POC
Y MOJICJIMPOBAHUS T, O3Y 4T'b

10.2 TexHu4yeckue ¥ JIEKTPOHHBIE CPEACTBA 00y4eHHA

[Tpu npoBeieHNH 3aHATUN UCIIONIB3YETCS ayAUTOPHs, 000pyA0BaHHAs MPOEKTOPOM (CTa-
[IMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpaxkeHus npeszeHtanuii. Kpome toro, nmpu nposeneHun
JEKIHMHA U MPAKTUYECKUX 3aHATHH HE00XO0IUM KOMITBIOTEP C YCTAaHOBJICHHBIM Ha HEM Opay3epom
U IIPOrpaMMHBIM 00€CTIeYeHUEM ISl IEMOHCTPALMK MTPE3eHTaIi.

11 Hnnle cBeaeHus

MeTozmqecm/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo Ju ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHme MUCIUILTMHBI 00YYarOIUMUCS C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbBSI
MO’KET OBITh OPraHW30BaHO KaK COBMECTHO C JPYTUMHU OOyYalOUIMMHCS, TaK M B OTAEJbHBIX
rpynmnax. [IpennonaratoTcs cienuaibHble YCIOBHS JUISl MTOTy4YeHUs] 00pa3oBaHMs 00yJaronuMu-
Csl C OrPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSL.

ITpodeccopcko—Tiearornyeckuii cocTaB 3HAKOMHUTCS C TICUXO0JI0T0—(pHU3HOIOTHYECKUMHU
O0COOEHHOCTSIMU O0YYaroIMXCs MHBAJIKUIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 370pO-
Bbsl, MHJAUBUYAIBHBIMU MPOrpaMMaMU peaOuIMTAllMi UHBAIUIOB (pu Hamuuuu). [Ipu HeoO-
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XOJUMOCTU OCYIIECTBISICTCS JOMOJHUTENbHAS MOACPKKa MPENoJAaBaHusl ThIOTOPaMH, MCUXO0-
JloramMH, COIIMaIbHBIMU paOOTHUKAMU, MPOIIEIIINMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cootBercTBUU ¢ MeToAMYeCKUMHU pekoMeHaanusiMu Munoopaayku PO (ytB. 8 anpens
2014 r. N AK—44/058H) B Kypce IpeAnojaraercsi MUCIojb30BaTh CONUATILHO—AKTUBHBIC U Pe-
(iiekcuBHBIE METOIBI 00YUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peaOUINTaLUu C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAHOBJICHUU IMOJIHOIEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUHN C APYTUMU CTY/ACH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIMMaTa B cTyeHueckoil rpymnne. [Togbop u
pa3paboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJISATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauadbHOW, BH3YAJIbHOMW, C HCIOJIH30BAHUEM CIHEIHAIBHBIX TEXHHUUECKUX
CPEICTB U UHPOPMAIIIOHHBIX CUCTEM.

OcBoenue nucuuiuiHbl JunamMu ¢ OB3 ocyiecTBisieTcss ¢ UCNOIb30BaHUEM CPEICTB
o0OydeHus O0IIero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHus1). MaTepuaabHO—TEXHUUYECKOE 00ECIIEUEHNE MTPEAYCMATPUBAET IPUCIIOCOOJIEHNE ayUTO-
puii Kk Hy>xkaam jimi ¢ OB3.

@dopma NpoBesieHUs aTTeCTalluu ISl CTYACHTOB—MHBAIN/IOB YCTaHABIMBAETCA C YUYETOM
WHAUBUAYAIbHBIX TIcuxoduznueckux ocodeHHocreit. [Ins crynentos ¢ OB3 mpenycmaTtpuBaet-
cs1 TocTymHas popma MpeI0CTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, a8 UMEHHO:

— B IIEYaTHOM WM DJCKTPOHHOM Qopme (s NHUIl ¢ HapYUICHUSIMH OIOPHO—
JIBUTATEIBHOTO ammapara);

— B IIe4aTHOUM opme UM 3IEKTPOHHOH (opMe C YBEIHMUEHHBIM MIPUPTOM U KOHTPACT-
HOCTBIO (JUIsl JII] C HApYLIEHUSIMH CITyXa, pe4H, 3pEHUs);

— METOJOM YTE€HHUS aCCUCTEHTOM 3aJ[aHusl BCIYX (IS JIUII C HAPYIICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBAIMJHOCTBIO YBEIMUYMBAETCS BPEMsI Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakUX CTYIACHTOB IMpeaycMaTpuBaeTcs AOCTYyMHas Gopma mpeaocTaB-
JICHUS] OTBETOB HA 3a/1aHusl, a UMEHHO:

— MUCBMEHHO Ha Oymare Wi Ha0OpOM OTBETOB Ha KOMITbIOTEepE (AJIsl TUI[ C HAPYIICHU -
MU CllyXa, peuH);

— BBIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C HUCIIOJIb30BAHUEM YCIIYT aCCUCTEHTA (ISt
JIMI] C HapYIIEHUSIMH ONIOPHO—IBUTATEIBLHOTO aIllapara);

— YCTHO (AJIs1 JIUII C HAPYIICHUSIMU 3PEHUS, OTIOPHO—/IBUTATENLHOTO ariapara).

[Ipu HeoOxomuMoOCTH 17151 00YHAIOIIMXCS ¢ MHBAIMIHOCTHIO MIPOLEAYPA OLIEHUBAHUS pe-
3yJIbTaTOB O0yUYEHHSI MOKET MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

P®OH/J ONEHOYHbLIX CPEJACTB

10 AMCIHILINHE

«HpoeKTupOBaHne IJIEKTPOHHBIX CXEM»

HanpaBneHHe IIOATrOTOBKH

11.03.04 DnexkTpoHuka
Y HAaHODJIEKTPOHUKA

Hamnpasnennocts (mpoduinb) 06pa3oBaTenbHON NPOrpaMMEI [TpoMbInuIeHHAS 3TEKTPOHHKA
KBanugukanus BeITyCKHIKA bakanasp
["'ox Hayasia nOAroTOBKHU (110 yueOHOMY IIJIaHY) 2021
dopma o0yueHHs Ounas popma
Texuonorust 00y4eHus Tpanuumonnas
Kype Cemectp TpynoeMKocCTsb, 3.€.
4 7 5

Bua npomexyrodHoit

arTTeCTanuu

ObecneunBaroliee moapasaesieHue

DK3aMeH

Kadenpa «I[IpombliieHHAs 3I€KTPOHUKAY




14

1 IlepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs 10 JUCHMILIMHE (MOLYJII0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIU

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

Kon n naumenoBanme NHaukaTopsbl J0CTHXKEHUS I[lnanupyembie
KOMIIeTeHIIUH pe3yJbTaThl
o0yueHust
10 JMCUHUIIHHE
IIpodeccnonanbHbIe

ITK-2 Cnocoben ocymectBiaATh koH- | [IK-2.1 3naer npunHuumel no-
TPOJIb COOTBETCTBHSA pa3padarbiBae- | CTPOSHHS TEXHHYECKOTO 3a-
MBIX IPOEKTOB U TEXHUYECKOM J10- | JaHUA IpU pa3paboTKe IJIeK-
KyMEHTAIlMH CTaHAApPTaM, TEXHHYE- | TPOHHBIX OJIOKOB

CKHMM YCJIOBHUSIM U JPYTUM HOpMa-
TUBHBIM JJOKYMEHTaM

IIK-2.2 YmeeT ncnonab30BaTh
HOPMAaTHUBHBIE U CIIPABOYHBIC
JTAHHBIC IPU pa3padOTKe MPO-
€KTHO-KOHCTPYKTOPCKOM J10-

KyMEHTAINH

IIK-2.3 Bnageer HaBBIKAMU
o opMIIEHHUS TPOEKTHO-
KOHCTPYKTOPCKOM JTOKYMEH-
Tallii B COOTBETCTBUH CO
CTaHJapTaMu

@opMyIMpPOBATh TEXHU-
YeCKOro 3a/laHus Ipu
pa3paboTKe AIIeKTPOH-
HBIX OJIOKOB

Hcnons3oBaTh HOpMa-
TUBHBIE U CIIPaBOYHbBIE
JaHHBIE TIPU pa3paboTKe
IIPOEKTHO-
KOHCTPYKTOPCKOH JIOKY-
MEHTaIU1

OdopmIIATh MPOESKTHO-
KOHCTPYKTOPCKOM JTOKY-
MCHTAIIMU B COOTBET-
CTBUH CO CTaHJapTaMU

Tab6numa 2 — [TaciopT GoHa OIEHOYHBIX CPEICTB

Konrtposmpyemsbie | Kox konrposupyemoit | HanmenoBanue
pasneJibl (TeMbl) KOMIEeTeHI[UH OIIEHOYHOT0 IMoka3aTenu olleHKH
AMCHUILINHBI (nJm ee 4acTH) cpeacTBa

Paznensr 1-3 31(T1K-6-4) Tect [IpaBHIIBHOCTH BBINIOJIHE-
32(ITK-6-4) HUS 3aJIaHVSI

Paznensr 1-3 V2(IIK-6-4), H2(IIK-6- | IIpakTudeckue [IpaBMIIBHOCTH BBINTOJIHEHUS
4) 3aJJaHMs 3aJaHMsl

Paznensr 1-3 V1(ITK-6-4), H1(ITK-6-4) | KypcoBoii npo- | [TonHOTa 1 paBUIBHOCTH

eKT BBINTOJIHEHUS 33 JaHHsI

2 MeToauveckne MaTepHuaJIbl, ONpPeiessiolue Npoue1ypbl OleHUBAHUS 3HAHHUIA,
YMeHUi1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH, XapaKTepu3yolue npouecc popmupo-
BaHHUS KOMIIETEHIMIA

MCTOI[PI‘ICCKI/IC MaTCpHuaJibl, OMPECACIAIONNEC TPOUCAYPbI OLCHUBAHUSA 3HaHHﬁ, yMeHHﬁ,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIIBHOCTH, IPEACTABJICHBI B BUIC TEXHOJIOTHISCKOM KapTbl JUCIIH-

TUTHHEI (Tabnuma 3).
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Tabmuua 3 — TexHonornyeckas Kapra

HaumenoBanue| Cpoku
Ixkana Kpurtepun
Ne | oneno4Horo BBIIIOJI-
OLICHUBAHUA OLIEHUBAHUS
Cpe/cTBa HEHMA
7 cemecTp
Ilpomesicymounas ammecmayus 6 hopme 3auema c OUeHKOI
1 | Tecr B Teuenue | 40 6amnoB | 40 GamioB — 85-100 % npaBUIBHBIX OTBETOB
cemMecTpa — BBICOKUI YPOBEHb 3HAHUM;

35 6ainoB — 75-84 % mpaBUIBLHBIX OTBETOB —
JIOCTAaTOYHO BBICOKMI YPOBEHb 3HAHU;

30 GamoB — 65-74 % NpaBUIBHBIX OTBETOB —
CPEHUM YPOBEHb 3HAHUN;

0 GamnoB — 0-64 % mnpaBUIBLHBIX OTBETOB —
OYEHb HU3KHUI YPOBEHb 3HAHUM.

2 | Ipaktuueckoe | B TeueHue | 20 6amioB | 20 GamioB — CTYAEHT MOKA3al OTIMYHbIC HABbI-
sazanme | cemecTpa KA NPUMEHEHUS IOJyYEHHBIX 3HAHWA U yMe-
3 | Hpakruueckoe | B TedeHue | 20 0amios | yyii [pHU pelieHrH IpO(ECCHOHAIBHBIX 3a/1a4 B
3ajatue 2 cemectpa paMKax YCBOEHHOTO Y4eOHOTo MaTepuana.
4 | Ilpaktuyeckoe | B Teuenue | 20 6amIoB | j5 g ton CTYJNeHT MOKA3aN XOpOIIHE
3ajanue 3 cemecTpa .
HaBBIKA MPHUMEHEHUS TOJTYYCHHBIX 3HAaHUU U
YMEHHH TpU PEUICHUH MPOPEeCCHOHATBHBIX
3aJa4 B paMKax yYCBOCHHOTO Y4e€OHOro mare-
puana.
10 GamoB — CTYAGHT TMOKa3al YJOBJIe-
TBOPHUTEIILHOE BJIAJICHUE HAaBBIKAMU IpHUMe-
HEHUs IOJYYEHHBIX 3HAaHUM M YMEHUW IIpU
penreHur Mpo(EecCHOHANBHBIX 33/1a4 B paM-
KaxX YCBOEHHOTO y4eOHOr0 MaTepHara.
0 6annoB — CTYAEHT MPOJAEMOHCTPHPOBAJ He-
JIOCTaTOYHBI YpPOBEHb BIAJICHUS YMEHUSIMHU
U HaBbIKaMM IpPU pEIICHUHU MpOodheccCHOHAb-
HBIX 33J]ad B paMKax YCBOEHHOTO y4eOHOTO
Marepuana.

NUTOI'O: 100 6amnoB -

Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JUCHUIIMHE:

0 — 64 % oOT MakCHMaJdbHO BO3MOXXHOM CyYMMBI 0allIOB — «HEYIOBJIETBOPUTEIHHOY
(HEeZOCTAaTOYHBIM YPOBEHB ISl IPOMEXYTOYHOH aTTEeCTAllNH 110 TUCIUILINHE);

65 — 74 % oOT MakcUMaJdbHO BO3MOXKHOW CyMMbI OalIOB — «yAOBJIETBOPUTEIHHO»
(MOpOroBbIi, MUHUMAIIbHBIN YPOBEHb);

75 — 84 % 0T MakCHUMaJIbHO BO3MOXHOW CyMMBbI 0aJlJIOB — «XOPOLIO» (CPeIHUN YPOBEHD);

85 — 100 % oT MakCMMaJIbHO BO3MOYKHOH CYMMBI 0QJIJIOB — «OTIMYHO» (BBICOKHIA, MaKCHMAaITb-
HBIA YPOBEHb)

1 | KypcoBoit B TEYCHUE 5 S — CTYHEHT BJaJieeT 3HaHUSIMH, YMEHUSIMHU U
IMPOCKT ceccuun HaBBIKAMH B IIOJTHOM O6’B€Me, JOCTAaTOYHO
IYOOKO OCMBICTHUBAET BBITIOJHEHHYIO pado-
TY; CAMOCTOSITEJIbHO, B JIOTHUECKOM MOCIe10-
BaTEJIbHOCTU M MCUEPIIBIBAIONIE OTBEYACT Ha
BOITPOCHI, CBA3aHHBIC C IIPOCKTOM

4 — CTYACHT BJIaJICCT 3HAHUAMMU IMOYTHU B ITOJI-
HOM oOBbeme (MMeroTcsi mpoOenbl 3HAHUN
TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOKHBIX
paszzenax); He JIOIyCKaeT BMECTE C TEM Cepb-
€3HbIX OIMOOK B MPOEKTUPOBAHUU
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HanmenoBanmne| Cpoxn
Ne OILIEHOYHOI'0 BBIIOJI-
cpeacTBa HeHUusd

HIkana Kpurepun
OLICHUBAHMSA OlleHHUBAHUS

3 — CTyIeHT CrocoOeH pemiath JUllh Hanbo-
Jee JIETKHE 3aJjaud, BIAJEeT TOJbKO 00s13a-
TEJIbHBIM MHHHMYMOM METOJIOB TPOCKTHPO-
BaHMSI

2 — CTYIEHT HE OCBOWJ 0053aTeIhLHOTO MHU-
HHMMYMAa 3HAaHUW, YMEHUH U HAaBBIKOB, HE CIIO-
COOCH IMTPOEKTHUPOBATh

HNTOI'O:

- 5 Oaju1oB -

3aaHus AJ1s51 TEKYIero KOHTPOJIst

TECT

B ocHOBY ()yHKIIMOHMPOBAHUS 3JIEKTPOHHOTO CPEJICTBA MOJIOKEHHBL. .

COopouHbI

O 0O 0O O SO O O O O

(@]

HOJIYIIPOBOIHUKOBBIE TPUOOPEI
AJIEKTPOHHBIE IPUOOPHI
HOPUHIUIBI PU3UKU

HPUHIUIIBI 3JIEKTPOHUKU
INPUHLIMITBI MUHUATIOpU3aLUN

YEepTECIK — I3TO ...

OCHOBHOU KOHCTPYKTOPCKHUI JOKYMEHT

TEKCTOBBI KOHCTPYKTOPCKUM JOKYMEHT

rpadu4ecKuil KOHCTPYKTOPCKHUI TOKYMEHT, pacKpbIBaoNIHii mporecchl B POC
YEepTEXK U3/ETIUS U3 HECKOJIBKUX COCTABHBIX 4acTen

YEPTEK CIOKHOU IeTAIN

Cucrema Hecymux KoHCTpykuuii POC — 310 ...

o

e}

o

O

KapKachl OJIOKOB U CTOEK

MeYaTHBIC Y3JIbl, OJIOKH, MOTHOIOKH, HIKadbI

MOV, TOKu, 0J10KH, CUCTEMBI

KOHCTpYKTUBHas 06a3a POC onpeneneHHOro Ha3HAuYeHUs HA OCHOBE Pa3MEPHBIX
PAIOB

KOHCTpyKTUBHAas 6a3a POC Ha ocHOBe pa3MepHBIX PsIOB

CHCTEMOTEXHHYECKOE MMPOCKTUPOBAHUEC — ITO ...

O

(@]

O

O

pa3paboTKa CHCTEMBbI

pa3paboTKa HIMEKTPUIECKUX CXEM

UCCIICIOBAaHKUE CPEbl M MPUHIMTIOB (DYHKIIMOHUPOBAHUS CHCTEMBI M €€ COCTaB-
HBIX YacTei

UCCIICIOBAaHHUE CPEIbl, OTIPECIICHHE TPUHITUIIOB ()YHKIIMOHUPOBAHUS U TPeOOBa-
HUI K COCTaBHBIM YaCTsIM CHCTEMBbI

UCCIICIOBAaHKE U pa3paboTKa BOMPOCOB - YTO TOJHKHO OBITH C/IETAHO U U3 YEro

OproHoMuueckas CoBMeCTUMOCTb POC — 3TO COBMECTUMOCTS ...

o O O O

o

C 4E€JI0BEKOM-0IIEpPaTOPOM

C 0OBEKTOM YCTaHOBKH

¢ npyrumu POC nanHOTrO 00BEKTA
C PEMOHTHBIM EPCOHATIOM

C IPOM3BOCTBEHHBIM IIEPCOHATIOM

PanmonansHoe pa3MelieHne 3JIEMEHTOB YIPABJICHUSI U WHAMKAIMM U3MEpPUTENIbHOro mpubdopa
MIPEAINOIIAraeT, YTO B LIUKJIE U3MEPEHUN ...

(o]

O
o

PYKH orieparopa He MepeKpelMBalTCs
TOYKa B3IJIsAa CMEIAETCS IPUMEPHO B OJHOM HaIPaBJICHUU
PYKa 1 TOYKa B3TJIAaa CMECIIAOTCA B OAHOM HallpaBJICHUHA




17

o Oprasbl yIpPaBJICHUs PACIIOIO0XKEHBI psIaMU
Bapuant B mo I'OCT 2.413 npeanonaraet opopmieHHe ...
cOOpOYHOTO YepTexa U CrienupuKanuu
JIBYX COOPOYHBIX YepTeKel U IByX crienupuKanui
cOOPOYHOTO YepTexka, IMEKTPOMOHTAXKHOTO YepTexka U CreupUKaIuN
cOOPOYHOrO YepTexka, AMEKTPOMOHTAXKHOTO YepTexka U ABYX CHelHpUKAIUil
B ammaparype, moaBEprHyTOoM KOMIUIEKCHOM MHUKPOMHHHUATIOPHU3ALHUM, aHAJIOTAaMH COEIUHU-
TEJIbHBIX MPOBOJIOB CUTHAJIbHBIX LENEH SIBISIFOTCS ...
©0 MHKPOIOJIOCKOBBIE INHUU
o IeYaTHbIE MPOBOJHUKH
o TuOKHe nuIeh(bI
o JICHTOYHBIE IPOBOJA
o CBETOBOJIbI
AHaJIUTHYECKOE KOMIIOHOBAHHE OCYIIECTBIISAECTCS MTYTEM ...
o AaHaJIM3a OYepeIHOCTU BoBIeYeHUs PV B mpouecc pa3MeleHus
o aHanM3a mapasuTHeIX cBsizeid @Y Oynymero POC
o oreHouHoro pacyera ko3ddunuenron Kz nimm Ky 0ymaymero POC
o OIIEHOYHOIO pacuera Macchl U o0beMa mpoektupyemoro POC
HaunbGonee 00beKTUBHOE MHEHUE O KAaYECTBE MPOTYKI[MU MOTYT JaTh...
o MPOEKTHPOBIIUKH;
MapKeTOJIOTH;
TOBapOBE/IbL;
noTpeduTeny;
TEXHUUYECKUE YKCIIEPTHI;
o W3TOTOBUTEIH.
DCTeTUUHOCTh KOHCTpYKIMU POC roBopuT 0 TOM, 41O ...
o ¢ POC paborats ynodHo
o ¢ POC paborats npusaTHO
o P3C ynobno peMOHTHpPOBaTh
o POC okpaiieHo B cBeTIbIE TOHA
o ynpasnenue POC He TpeOyroT OONBIINX YCHIIHMA
KoHcTpyKkTHBHASI PEEMCTBEHHOCTD — 3TO ...
o HCHOJIb30BAaHUE CTAPBIX KOHCTPYKTOPCKUX PEIICHUMA
0 HCHOJb30BaHUE TOJbKO HOBBIX TEXHUYECKUX PEIICHUN
o HCIOJIb30BaHHE TEXHUUECKUX PEIICHUH, XOPOLIO 3apEeKOMEHI0BaBLINX ceOsl pa-
Hee
o HCHOJIb30BaHME KOHCTPYKTOPCKHUX PEIICHUH, MPEyCMOTPEHHBIX CTaHIapTaMHu
IleyaTHbIii MOHTaX - 3TO ...
o0 PHCYHOK Ha MTOBEPXHOCTHU MEUATHOM MJIaThI
MPOBOJIALIME JOPOKKHU HA TIATe
MIPOBOJIAIINE JOPOKKH U KOHTAKTHBIE TUIOMIAKU JUTsl BRIBOJIOB DPD
crnoco0 coenuHeHust DPD npoBoaHUKaMu
o cmocob coequHeHust DPD mIeHOYHBIMH POBOAHIUKAMU
V¥3en ¢ TexHOJI0rueN MOBEPXHOCTHOIO MOHTaXa KOMIIOHEHTOB — 3TO ...
o TeYaTHBIU y3ed, rae PO pazmeniaroTcs Ha MOBEPXHOCTH MEYATHOM TIaThI
o TeYaTHBIN y3en, rae DPD MOHTHPYIOTCS Ha KOHTAKTHBIC TUTOMIAIKH 0€3 MOHTaX-
HBIX OTBEPCTUHI
o TMe4YaTHbI y3el, rae PO B MUKpOKOpIycax MOHTUPYIOTCS Ha KOHTAKTHBIE ILT10-
IaIKKM 0€3 MOHTAKHBIX OTBEPCTUM
o TMeYaTHBIN y3el, I/ie BhIBOJIbI DPD MOHTHPYIOTCA B OTBEPCTHUS M€YATHOM MJIaThI

O O O O

O O O O

o

o O
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INPAKTUYECKHUE 3AJAHUA

IIpaxmuueckoe 3adanue 1. IIpoeKTHpOBaHUE CTPYKTYPHOH CXEMBI PaJUOdIEKTPOHHOU
CHCTEMBI.

IIpakmuyeckoe 3a0anue 2. llpoextupoBanue GyHKIHOHAIBHOIN cxembl POC ¢ ucnomns3o-
BaHUEM IIPUKIIQJHBIX IPOrPaMM sl IPOEKTUPOBAHMUSL.

IIpakmuueckoe 3a0anue 3. IIpoekTHpOBaHNE OTAENBHBIX Y3JIOB IPUHIUIINAIBLHON CXEMBI
POC ¢ ucnonb30BaHNEM CUCTEMBI aBTOMAaTH3UPOBAHHOTO IPOEKTUPOBAHUSL.

KYPCOBOM ITPOEKT

BBINOTHUTE MPOEKTUPOBAHUE PATHOITEKTPOHHONU CUCTEMBI:

1 Beenenne. O60CHOBaHME aKTYaIbHOCTH.

2 O030p U3BECTHBIX TEXHUYECKUX PEIICHHUMA

3 CocraBieHHE TEXHUUECKOTO 3a7aHusl (IOCTAaHOBKA 3a]1a4H)

4 CuHTe3 CTPYKTYpPbI PAIHO3IEKTPOHHOU CUCTEMBI

5 Pa3paboTtka pyHKIIMOHAITBHON CXEMBbI PAJIHOICKTPOHHON CHCTEMBI

6 Bb16op 311eMEHTOB paini03IEKTPOHHON CHCTEMBI.

7 Pa3zpaboTka y3JI0B IPUHIIUIIUATIBEHON CXEMbI PAJIMOIIEKTPOHHON CUCTEMBI

KypcoBoe mpoektupoBaHre OpueHTHPOBAHO Ha (OPMUPOBAHHME M PA3BUTHE y OOyuaro-
IIUXCSI CTIOCOOHOCTH pa3pabaThiBaTh MPOEKTHYIO M TEXHHYECKYIO TOKYMEHTAIHI0, 0(hOpPMIIATh
3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE PabOTHI.

B xo/1€ BBINOIHEHMS KypCOBOIO IIPOEKTA CTYAEHTHI MOIY4at0T 3HAaHUE CUCTEM aBTOMATH-
3upoBaHHOrO npoekThpoBanus POC u 3HaHue MapupyToB npoektuposanus POC, npuobperaror
YMEHHME MPUMEHATh METO/bl ONTHUMAJIBHOTO IPOEKTUPOBAHUSA U KOHCTPYMPOBAHUS PalnlOdJIeK-
TPOHHBIX CXEM U YMEHHUE HCIIOJIb30BaTh TEXHUUYECKUE OUOIMOTEKN PaTUO3IEKTPOHHBIX KOMIIO-
HEHTOB, HaBbIK IpoekTupoBanusd POC u HaBbIK 0(OpMIIEHUS POEKTHO-KOHCTPYKTOPCKOM J0-
KyMEHTAIIHH.

KII coctouT u3 nosicHUTENbHOMN 3anucku U rpadudeckoii yactu. [loscHurenbHas 3anucka
JIOJDKHA COZIEpKaTh: BBEACHUE, OCHOBHYIO 4YacTh (3Talbl IPOEKTUPOBAHUS C (DYHKIIMOHAIBHBIM
000CHOBaHHEM BbIOOpA AJIEMEHTOB), 3aKJIIOUYEHUE U CIUCOK HCIIOJIb30BAHHBIX UCTOYHUKOB. Oc-
HOBHYIO 4YacTb, COTJIACHO TPeOOBAHUSAM TEXHUYECKOIO 3a/1aHusi, pa30MBAIOT HA pa3/elibl U MOJ-
pazenbl, Ha3BaHUE KOTOPBIX JOJKHO COOTBETCTBOBATH UX OCHOBHOMY COZEPKAHUIO.

[TosicHuTEeNpHYIO 3aIMCKY MPEICTABIAIOT K 3allUTe B cOpolItopoBaHHOM BHJE. [Ipumep-
HBI 00beM NOSICHUTENbHOM 3anucku 15 — 20 c.

Boemonnennsiii KII nomken ynoBieTBOpSATh HOPMATUBHBIM JOKYMEHTaM YHUBEPCHUTETA,
C KOTOPBIMHM MOYKHO O3HAKOMMTbHCSI B OT/I€JIe CTaHAapTU3alMu WIK Ha cailte yHuBepcurera. Ot-
CTYIUIEHHUS OT yKa3aHHbBIX TPeOOBAHMUN MOTYT CIy>KUTh OCHOBAHUEM JIJIsl BO3BpaTa MPOEKTa Ha
UCIIPaBJICHUE.



