MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B.J1B.02.02 OntosnekTpoHuKa

HanmeHoBaHne OUCLUUMIINHDI (MO,D,yJ'IFI) B COOTBETCTBUN C y‘-le6HbIM njiaHoOM

Hanpasnenue noAroToBKy / CIEIUATbHOCTh

11.03.03 KoHCTpyHpOBaHUE M TEXHOJIOTHUS AEKTPOHHBIX CPEJICTB

HanpanenHocts (mpoduiib)

11.03.03.31 [IpoekTHpOBaHUE W TEXHOJIOTHS PAUOIIEKTPOHHBIX CPECTB

dopma 00yueHus OYHas
['o HaGopa 2022
o3 Siimis | LOKYMEHT MOAMUCAH
1: YHUBEPCUTET | UNIVERSITY 3"EKTPOHHOM noun”cbl-o

CepTtudimkar: 0082d105bb4b144beec62e009ca3e4216d8

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

HOeicTeuteneH: ¢ 14 uronsa 2023 r no 06 okTaAGpa 2024 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHJIMJIaT TEXHUYECKUX HayK, JOUeHT, [apabpimoBa A1l

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

(dbopMUpOBaHUE TEOPETUYECKOW M MPAKTHUECKOH MOATrOTOBKA CHELHUATHUCTOB
B 00JIaCTH TPOEKTUPOBAHUSA YCTPOMCTB OINTOINEKTPOHHKH, OOyUEHHE CTYyJECHTOB
OCHOBHBIM 3HAHMSIM COBPEMEHHOIO COCTOSIHHS W NEPCHEKTHB PA3BUTHS yCTPOWCTB
ONTOYICKTPOHUKA U OCBOCHHME CTYACHTAMM HABBIKOB CHCTEMHOIO IIOAXOJA K
MPOEKTUPOBAHUIO MOI0OHBIX YCTPONCTB.

1.2 3agauyn u3y4yeHUs AUCHUTNIMHBI

OCHOBHBIMH 331a4aMH TIPEIIOIaBaHUs JTUCIUTUIAHBI SBIISCTCS:

u3ydeHne (pu3nYeckux MNPUHIUIOB, 3(P(PEKTOB M MPOIECCOB, JIEKAMMUX B
OCHOBE (DYHKLIIMOHUPOBAHUS IEKTPOHHBIX YCTPOUCTB OTOOpakeHHs WH(POPMALINH;

YMEHHE OMPEACNATh OONACTH PAHMOHATHFHOTO HWCIOIB30BAHUS PA3THYHBIX
BUJIOB JIUCILIICEB;

yYMEHHE TPUMEHSTHh IOJyYE€HHbIE 3HAHUS K PELICHUIO NMPHUKIAAHBIX 3a7ady B
Pa3ITUYHBIX 00IACTSIX NEKTPOHHOU TEXHUKH.

1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYEeMbIMH Ppe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MnHaOnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe
OOCTWXEeHNA KoMmneTeHunmn

IIK-3: Cnoco0eH BBINOJIHATH pacyeT U MPOEKTHPOBaHNE 3JIEKTPOHHBIX IPUOOPOB,
€XeM M YCTPOIHCTB Pa3jIM4HOr0 GyHKIMOHAIbHOI0 HA3HAYEHHS B COOTBETCTBUH C
TeXHHYECKHM 3aJJaHHEM C MCI0JIb30BAHUEM CPeICTB aBTOMATH3ALMHU
NPOEKTHPOBAHUS

IT1K-3.1: [ToHnmMaeT OCHOBBI OCHOBBI ITPOCKTUPOBAHUS U KOHCTPYUPOBAHUS

IIPOEKTUPOBAHUS U YCTPOMCTB ONTONIEKTPOHUKHI

KOHCTpyupoBanusa POA B BBITIOJIHATH PACYET U MPOEKTUPOBAHUE YCTPONCTB

00BbEeMe BBITOJHAEMON (PYHKIUU | ONTOAIEKTPOHUKH Pa3TUYHOTO (PYHKIMOHATBHOTO
Ha3HaYCHUS

OCHOBaMH pacyeTa, IPOEKTUPOBAHUS U IPUMEHEHUS
YCTPOWCTB ONTOZJIEKTPOHUKH PA3IIMYHOTO
(YHKIMOHATBHOTO HAa3HAYCHHS

[1K-3.2: PaGotaet B CAIIP OCHOBHBIE CPEACTBA ABTOMATU3ALUU IIPOCKTUPOBAHUS,
MIO3BOJIAIOIIME BBIMOIHITh PaCyeT U KOHCTPYUPOBaHUE
YCTPOMCTB ONTONIEKTPOHUKHU

MIPUMEHSITh OCHOBHBIE CPECTBA aBTOMATU3allMH
IIPOEKTUPOBAHUS, I03BOJISIOLINE BBIIOJIHATD pacueT U
KOHCTPYUPOBAaHHUE YCTPOMCTB ONTOAIEKTPOHUKHI
OCHOBHBIMM CPEICTBaMH aBTOMATH3ALUN
MIPOEKTUPOBAHUS, IO3BOJISIONINE BBHIOIHATE pacueT U
KOHCTPYUPOBAaHHUE yCTPOMCTB ONTONIEKTPOHUKHI




[TK-3.3: Ananu3upyeT BXOAHbIE | METO/bl aHATM3a BXOIHBIX JaHHBIX JJIS Pa3padOTKU

JTaHHBIE ISl pa3paboTKU JOKYMEHTAIIMK YCTPOUCTB ONTOIEKTPOHUKH

JIOKyMeHTauu POA NPUMEHSTh METO/bI aHATTM3a BXOJHBIX TAHHBIX IS
pa3paboOTKH TOKyMEHTAUN YCTPOUCTB
OMNTO3JIEKTPOHUKH

METOJIaMH aHaIM3a BXOJHBIX TaHHBIX ISl pa3paboTKu
JOKYMEHTALIMU YCTPOUCTB ONTOIEKTPOHUKH

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI
SI3BIK peann3anuy IUCUUILIMHBL Pycckuil.

JucnurmnuHa (Moyib) peanusyercs ¢ npumeHenueMm 20 u JIOT

URL-anpec u Ha3BaHHWE 3IEKTPOHHOTO oOydaromiero kypca: JucuuminHa
peanusyeTcs ¢ npuMeHeHueM iekTpoHHoro ooyuenus (90) u AOT.

URL-anpec anextporHoro obyuaromiero kypca https://e.sfu- kras.ru/course/view.php?
1d=30459



2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,83 (66)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,67 (24)
MIPAKTUYECKUE 3aHATHS 0,67 (24)
naboparopHbie paboTh 0,5 (18)
CamocrosiTesqbHas padora 1,17 (42)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3U0C
1.

1. BBenenue 1
2. ®u3nyecKue NPUHIUIBI PaOOTHI U KOHCTPYKIUS
YCTPOUCTB OTOOpaKeHHs HH(POPMAIIUN Ha OCHOBE 6
CBETOJIMOJIOB M OPraHUYECKUX CBETOIUO/IOB
3. Kitaccudukanus ycTpoicTB 0ToOpakeHHs HHGOpMAaITUN 4
4. ®dusnyecKkre NPUHLHUIBI Pa0OTHI U KOHCTPYKIIUS
YCTPOUCTB OTOOpaKeHHs HH(POPMAITUN Ha OCHOBE 5
AIIEKTPOHHO-JIYYEBBIX TPYOOK
5. IlnasMeHHbIe QUCIIICHHBIC ITAHEIN: KOHCTPYKLIHS, 4
¢duznyeckue NPUHIUIBI PabOTHI
6. JKuakokpuCcTaUIMYECKHE TUCTIICH: TIPUHITUTT PadOTHI, 4
THUIIbI IUCILIIEEB




7. ®u3nyuecKre NPUHIUIBI pabOTHl 1 KOHCTPYKIIUS
YCTPOUCTB OTOOpakeHHs HH(POPMAIIUN Ha OCHOBE
CBETOJMOOB M OPTaHMYECKUX CBETOANO/IOB

8. Kimaccudukarus ycTpoicTB oToOpakeHuss HHPpOpMaIuu

9. ®usnyeckue NPUHIUIBI PAOOTHI U KOHCTPYKIIUS
YCTPOMCTB ONTORIEKTPOHUKH Ha OCHOBE JIEKTPOHHO-
JY4YEBBIX TPYOOK

10. ITnasmMeHHble AUCIIICHHBIE TAHENN: KOHCTPYKLU,
¢uznyecKkue NPUHIUIBI PabOTHI

11. XKunkokpuctauinyeckue AUCIIIEH: PUHIUI padoThl,
THUIIBI IUCILIEEB

12. BeiOop 1 aprymMeHTalus TUIIa yCTPOUCTBA OTOOPAKEHUS
nH(pOpMaIIH AT OTIPEICIICHHBIX CUTYALUi

13. BeiOop THIIA CBETOAMOA: OCHOBHBIE COOOPKEHUS JIJIst
BBIOOpA THITA CBETOAMO/IA; AITOPUTM BhIOOpA ISt
MOTEHIHATLHOTO pa3paboTynKa

14. PDLC mieHKH U3rOTOBJICHUE, HCCIIEIOBAHKE, 00IaCTH
MPUMEHEHUS

15.

42

16.

Bcero

24

24

18

42




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

Kopntoxun B.I1. bubnnoreka 31neKTpOHHBIX KOMIIOHEHTOB. Boinyck 8:
Kunkoxpucranmuyeckue nHaukaropsl pupmel DATA International: yue6Hoe
nocobue(Mocksa: JIMK-tipecc).

Hrnaros A.H. OnrosnekTponnka u HaHohoToHHKA: yueO. mocodue(Mockaa:
Jlanp).

Bonommn A. C., CepxantoB A. M. ONTo31eKTpoHHBIE TPUOOPHI: yueo.-
METO/I. TOCOOue JJIsI CaMOCTOST. padoThl cTyaeHToB crerl. 200101.65
«IIpubopoctpoenuer, 210303.65 «bbiToBas pagro’IeKTpOHHAs
anmaparypa»(Kpacnospck: COY).

EBctparbko B. B. OcHOBBI TeneBUIEHHS U BUACOTEXHUKHU. Y CTPOMCTBA
oToOpaxeHust HHPopMaIHK: yae0.-METOI. TOCOOHE sl PaKTUY. 3aHSATHH,
CamMocCTOAT. U Ja0. padot [ ctynentoB Hanp. 210300.62, crie. 160905.65,
210302.65, 210303.65 no kogudukaropy I'OC BIIO-2 u nanp. 210400.68.02,
210400.68.03, 210400.68.04 o kogudukaropy I'OC BI1O-3](KpacHosipck:
CoYy).

[ToptHOB D.JI. OnTHUYECKKE Kabenu CBA3M UX MOHTOXK U U3MEPEHUE:
PexomennoBano YMO 1o 06pazoBaHHIO B 00JIACTH TEIEKOMMYHUKAIIUI B
Ka4eCTBE y4eOHOTO MOCOOUS I CTYACHTOB, O0YJAIOIIUXCS 110
creruanbHOCTAM 210401 - "®usuka u TexHukKa ontTudeckout cBsa3u' (Mocksa:
T'opsiuas nmunwMs - Tenekom).

JleBunknii A. A., Tpery6os C. U. DnekTpoHHbIE KOMIOHEHTHI: yue0.-METOI.
nocobue [ Kypc. ¥ caMOCTOsT. padoTsl 1yt ctyaeHToB no ®I'OC BIIO-3
Harp. 211000.62 «KoncTpynpoBaHHe U TEXHOIOTHS MIEKTPOHHBIX CPEICTBY |
(Kpacnosipck: CDY).

4.2 JIueH3UOHHOEe U CBOOOJXHO PacHpoCTpaHsieMoe MPOrpaMMHOe

o0ecreyeHne, B TOM YHCJIe 0T€YeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHHBEPCHTET HMeeT JHUIEeH3NI0, 2 TAKKe CBODOTHO
DACNDOCTDaHsIEMOe MIDOrDAMMHOe ofecredeHne):

1.

JUJ1 TOATOTOBKH OTYETOB B YaCTH BBIMOJIHEHMSI 3JIEKTPUUECKUX CXEM,
IIEpEYHEN DIIEMEHTOB U JIPYyTUX JOKYMEHTOB — nakeTsl Kommac—3D, AutoCAD
WIH JpYyTHE.

JI7ist BBITIOJTHEHUS pacueToB — MareMmarndeckue maketsl MathCAD, MATLAB.

JIsst MOJIeTUpOBaHMs AEKTPUIECKUX cxeM — cucteMa LabView pupmbr
National Instruments, maketst OrCAD, P-CAD, Altium Designer wiu apyrue
(B 4acTH CXEMOTEXHUYECKOTO MOJICITUPOBAHUS).

Cucrema Microsoft Office.

4.3 UnTepHeT-pecypchl, BKIKWYasA NMpodecCHoHAIbHbIE 0a3bl TaHHbBIX
U UH(GOpPMaNMOHHBbIE CIIPABOYHbIE CUCTEMBI:

bubmuoreunas nouckoBo-uHpopmanmonHas cucrema E-Library. Pexwm
noctyma: http://elibrary.ru



2. TlouckoBo-unpopmarronHas cucrema Sunexc. Pexxum gocrymna:
http://www.yandex.ru

3. HUII "Uudpa-M" DBC. Pexum gocrymna: http://www.znanium.com

S ®oHja OLEHOYHBIX CPEACTB

OueHouHbIE CpeJCTBA HAXOATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JTUCITUTLINH.

6 MarepuajJibHO-TeXHMYeCKas (0a3a, HeoOXoAMMasi 1JIfl OCYLEeCTBJICHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHE (MOLYJII0)

becnipoBogHOM IHTEpHET HA TEPPUTOPUN YHUBEPCUTETA, IPEIOCTABIISIOIIUN
JIOCTYII K AJIEKTPOHHBIM CJIOBAPSIM M CIIPABOYHUKAM U3 YUEOHOU ayJaUTOPHH.

CHGHI/IEU'II/I3I/Ip0BaHHBIe KOMIIbOTCPHBIC J'Ia60paTOpI/II/I.

bubnuoTeka yHuBepcurera.
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