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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eH) OCBOCHMS JUCIATUIMHEIL:
- peanm3arus Tpedoanmii DenepaabHOro rocyaapcTBeHHOro oopazosarensHoro cranaapra (OI'OC)

no HanparneHuto noarotoBkd 10.05.01 KommbrorepHas 06€301acHOCTD,

npopmwip — «Pa3paboTka

3aIUIICHHOTO TPOrPaMMHOTO OO0ECIeUeHUs, YTBEPKIESHHOrO MpuKa3oM MUHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickoit ®eneparuu ot 01 gexadbpst 2016 . Ne 1512, k BBITYCKHUKAM, OCBOMBIIIMM IPOTPaMMY B
paMKax JTUCHHUILTUHBI « DJIEKTPOHUKA U CXEMOTEXHUKA.

3agaun:

- QopmupoBaHue y OOYYarOIIMXCS 3HAHWNA, YMCHHA M HAaBBIKOB IO OOIIMM M CIEHHATHHBIM
BOMpPOCaM B OOJIACTH DJICKTPOHHUKH W CXEMOTEXHHKH OJJIEKTPOHHBIX CPEICTB B COOTBETCTBHH C
noapazaenamu 4.2, 4.3, 4.4 nacTtosiiie nporpaMmal.

2 MecTo JTUCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO NPOrpaMMbl

JucnumimHa otHocuTes K 6a3oBoit yactu 6moka [l «ucuuniaasl (MO )»

[TpepexBusuthl qucumminunsl: 51./.5.19 Qusuxa

[ToctpexBuzuthl nucuuriuubl: b1./[.5.32 OcHosbl nocmpoenuss 3aujuyeHHbIX KOMNbIOMEPHBIX

cemell

3 TpeGoBanus k pe3yjabTraTaMm 00y4YeHHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

3aKOHEI ¥ MOJICIIN
JUTSI perieHust
3aja4
npodeccuoHaibHO
U IeITeNbHOCTHU

Konmn Konx n HanmeHoBaHue

HAauMEHOBAHUE MHJMKATOpa [Tnanupyemble pe3yabTaTbl 00y4eHUs 10 TUCIUITIHHE,

bopMupyeMbIX JIOCTH>KECHUS XapaKTepU3yroIIKe Tanbl GOpMUPOBAHUS KOMIIETEHIIUI

KOMIIETCHIIUH KOMIIETCHIIUH
OIIK-4 Cnocoben |OIIK-4-B-4 Bnaneer |3HaTh: OCHOBBI IOCTPOEHHUS U MPOEKTUPOBAHUS OCHOBHBIX
aHAJIN3UPOBATh HaBbIKaMU U(POBBIX Y3JI0B M YCTPOMUCTB: KIFOUEBBIX KACKaI0B, 0a30BBIX
¢buznyecKyo HCITOJIb30BaHUS JIOTUYECKHUX JIEMEHTOB, KOMOMHAIIMOHHBIX JTJOTHUECKHUX CXEM,
CYILIIHOCTb SIBJICHUH | COBPEMEHHOMU apu(METHKO-TOTUYECKUX YCTPOUCTB, TPUITEPOB U TPUITEPHBIX
U IIPOLIECCOB, U3MEPUTEIBHON YCTPOMCTB, 3alIOMUHAIOIIUX YCTPOUCTB;
JIEKAIUX B OCHOBE |aNnaparypsl IpU METOBI M CPEJCTBA BOCCTAHOBIIEHUS pab0TOCIIOCOOHOCTH
(YHKIIMOHUPOBAHHU | IKCIIEPUMEHTAIBHOM | 3JIEKTPOHHBIX, KOMIIBIOTEPHBIX U IPOIPAMMHBIX CPEACTB 3allll-
A UCCIIEI0BAHUHT Tl UH(GOPMALIUU TIPU BOSHUKHOBEHMU HEITATHBIX CUTYalUi
MHKPO3JIEKTPOHHO |3JIEKTPOHHON Ymersn:
1 TEXHUKH, anmnaparypsl MIPUMEHSTh CTaHAAPTHBIE METO/IBI U CPEACTBA IPOEKTUPOBAHUS
MPUMEHSITh TUIOBBIX [IU(PPOBBIX y3JI0B;
OCHOBHBIE MPOU3BOAUTh  AUArHOCTUKY, TECTUPOBAHME U  3aMEHY
¢buznueckue AIIEKTPOHHBIX TEXHUYECKUX CPEJCTB 3allUThl MH(GOpMalUu B

BUJIE TUIAT, MOJYJIEH, OJIOKOB U KPEUTOB LU(POBBIX YCTPOUCTB
Baajgern:

HaBBIKAMU MPUMEHEHUSI HHCTPYMEHTAPHSI U U3MEPUTENBHBIX
prOOPOB AJIs1 BOCCTAHOBJIEHUS paO0TOCTIOCOOHOCTHU AJIEKTPOH-
HBIX IU(POBBIX CPEACTB 3AIIUTHI HHPOPMALIUU TPH BOSHUKHO-
BCHHUU HCHITAaTHBIX CHTyaHI/Iﬁ;

HaBBIKAMHU OILICHKH TEXHUYECKOTO COCTOSIHUS U
NPOPMIAKTHIECKOTO OCMOTPa TEXHUUECKUX CPEJICTB 3alTUThHI
uH(pOpMalLUY B BUJIE TIIAT, MOYJIeH, OJOKOB U KpEeHTOB

1M (PPOBBIX YCTPOUCTB




4 CTpyKTYypa U coiepKaHHue TUCHUIINHBI

4.1 CTpykTypa IMCIHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 3aueTHbIe eAuHUIIbI (108 akajmeMuueckux 4acos).

TpynoeMKocTsb,
Bun paGotsr aKaJeMHUYeCKHUX 4acoB
4 cemecTp BCETO
O011asi TPYI0EMKOCTH 108 108
KonTakTHas padora: 52,25 52,25
Jlexmum (JI) 18 18
Jlaboparopusie paboTs (JIP) 34 34
[TpomerxyTouHas arrectanus (3a4eT, SK3aMeH ) 0,25 0,25
CamocrosiTe/ibHas padoTa: 55,75 55,75
- caMoMoATroToBKa (IIpopaboTKa U MOBTOPEHHUE JICKIIHOHHOTO MaTepuasa u
MaTepuaia y4eOHUKOB U y4eOHBIX MOCOOMH; M3ydeHHe pa3esioB Kypca
(4aCTUYHO) B CHCTEME JICKTPOHHOTO OOyUYCHHS; MOATOTOBKA K
71a00PaTOPHBIM M K MPAKTUYECKUM 3aHSATHUSAM; TIOJTOTOBKA K PYOSIKHOMY
KOHTPOJITIO)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3ayer
3a4er)
Pa3nensl AucuMIINHbBL, H3ydaeMbie B 4 ceMecTpe
KonnuectBo yacos
Ne ayIuTOpHAast
HanmenoBanue paznenos BHEay/I.
paszziena BCETO abota aGora
a1 |m[ap| P
1 Bgenenune B kypc «OCHOBBI 3JEKTPOHUKHA U CXEMO- 2 2 - -
TEXHHUKU
2 du3nyeckue OCHOBBI MOTYIIPOBOJHUKOBOM 3IIEKTPO- 18 4 5 12
HUKH ¥ MUKPOIJICKTPOHUKH.
OCHOBHBIE 3J€MEHTBHI AIEKTPOHUKU MU  MHUKPODIIEK-
3 P P 18 | 4 4 10
TPOHHUKH
4 [TpuHIMIIBI TOCTPOESHHS ANEKTPOHHBIX U MHUKPOAJICK-
TPOHHBIX y3JIOB M YCTPOHCTB 34 2 18 14
5 OcHOBHBIE CBEICHUS O 3aTIOMUHAIOIIUX YCTPOMCTBAX 16 2 4 10
5 OcHOBHBIE CBEICHHsS, CTPYKTypHas CXeMa H aliro-
PUTM paboOTHI MHKPOIIPOIIECCOPHOTO YCTPOHCTBA. 20 4 6 10
HUroro: 108 18 34 56
Bcero: 108 18 34 56

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1 BBenenue B Kypc «JJIeKTPOHUKA M CXeMOTEeXHUKa». [Ipedmem, 3a0auu u cmpykmypa Kypca.
OcHogHble NOHAMUS U MEPMUHONO2USL, IMANbL PA36UMUSL ITEKMPOHHOU U MUKPOINEKMPOHHOU MEXHUKU, CO-
8DEMEHHbIU YPOBEHb PA3GUMUSL MUKPOINIEKIMPOHUKU, NEPCNEeKMUBbL U MEHOeHYUU pazeumus. 3adadu djex-
MPOHUKU U MUKPOINEKMPOHUKU U Kidccugurayus unmezpaivhvix mukpocxem (MMC).



2 ®du3nyeckne OCHOBBI MOJYNPOBOTHMKOBOI IJIEKTPOHHUKH U MHUKPOIJIEKTPOHUKHU. [lonynpo-
BOOHUKOBbIE MAMEPUATNbL U UX CBOLICMBA. DieMeHmbl 30HHOU meopuu, gusuueckue npoyeccol 8 coOO6CmeeH-
HbIX U NPUMECHbIX NOIYNPOBOOHUKAx. Dusuueckue npoyeccbl HA KOHMAKMAX NOAYAPOBOOHUK-
NOLYRPOBOOHUK, NOIYNPOBOOHUK-Memalll. IIpunyun Oeticmeus 21eKmpoHHO-0bIPOUHO20 Nepexo0d 8 NPAMOM
U 06pamHOM 8KIIOYEHUU.

3 OcHOBHbBIE 3J1eMEHThI JJIeKTPOHUKU M MUKPOIJIEKTPOHUKU. [lonsamue o noaynpo8oOHUKOBbIX
npubopax u urmespaibHulx Mukpocxemax. Yunvl. Axkmuensie u naccueuvie snemenmol UMC: 0uoowl, buno-
JsipHble N-P-N u P-N-P mpauzucmopwvl, COCMABHOU MPAHIUCINOP, OUNOJAPHBIU MPAHIUCOP C OUOOOM
Lllommku, MOII-mpan3ucmopuvl ¢ UHOYYUPOBAHHBIM U BCMPOCHHLIM KAHALAMU, NOJIEBOU MPAH3UCMOP C
VAPABAAIOWUM NEPEX000M, Pe3UCmopbl U KOHOeHcamopbl. Memoowvl uzonayuu snemenmos UMC.

4 TlpyHUMOBI MOCTPOEHUS JIEKTPOHHBIX H MHKPOIJIEKTPOHHBIX Y3J10B M YCTpOMcTB. Obwue
c8edeHusl, napamempysl U XapaKkmepucmuky 0 Kioyegulx cxemax. Mamemamuueckue ocHogbl Yugpoii nex-
MPOHUKU U MUKPOITeKmponuku. OcHo8Hble npuryunsl peanuzayuu noeudeckux ¢yuxyut U, UJIHU, HE, U-
HE, UJIH-HE. Jlocuueckue snemenmol Ha 6aze OUNOIAPHLIX MPAH3UCTMOPHBLIX cmpykmyp. Dnemenmol T1J1,
TT/I u ECJI munos. Jlocuueckue snemenmol Ha b6aze KMJ[II u n-MII cmpykxmypax. Kombunayuonnvie
Jloeudeckue cxemul. [ewugpamopul, wugpamopul, myromuniekcopul. Kiaccuguxayus, ooiacms npumeHe-
Hus, cxemomexHuyeckue pewenus. Cymmamopul, 8bluumamenu, YMHOICUMENU U Oeaumenu, KOMIapamopul.
0603HayeHue, Knaccuguxkayus, oo61acmes npuMeHeHus, cxemomexuuyeckue pewenus. Ilocieoosamenvrocm-
Hble yugposvie asmomamol. DYHKYUOHANbHAS Klaccuurkayus mpueeepos. ACUHXpOHHbBII U CUHXPOHHBIU R-
S - mpueeepwi. D-mpueeepol. Tpueeepvr D-V-muna. J-K-mpueeepol. Pecucmpul u cuemuuxu.

5 OcHoBHBIE CBeJeHHSI O 3alIOMHHAIOIIMX YyCTpoiicTBax. Onemenmsl namamu. CmpykmypHvle
cxemvl U aneopummsl pabomvl  ONEPAMUBHBIX, CEEPXONEPAMUBHBIX U NOCMOSHHLIX 3ANOMUHAIOUIUX
YCmMpOoUcma.

6 OcHOBHbIC CBeJeHHsl, CTPYKTYPHas cXeMa W aJrOpuT™M padorbl MHKPONPOUECCOPHOrO
yerpoiictBa Cmpykmypa u @yHKyuoHuposanue npoyeccopa. Apughmemuro-nozuyeckoe yCmMpoucmaeo.
Yempoiicmeo ynpasnenus. Pecucmpol. Kow-namsams. Opeanuzayus u pacnpeoeieHue namamu KoMnvione-
pa. Paboma muxponpoyeccopa 6 paznuunsix pexcumax. CISC u RISC-npoyeccopul. Cynepckanapuvie u na-
painenvhvle npoyeccopvl. Cpasnumenvhblli AHANU3 COBPEMEHHBIX APXUMEKMyp NPOYeccopos

4.3 JIabopaTtopHbie padoThI

Ne JIP Ne HaumeHnoBaHue 1a00paToOpHBIX paboT Kour-Bo
pasneina 4acoB

1 5 N3yuenue pykosoactsa noas3zosareis [III1. Monenuposanue mpo- 5
CTBIX 2JIEKTpuueckux neneu B cpeae [I1I1.

5 3 MopennpoBaHre OCHOBHBIX JJIEMEHTOB JIEKTPOHUKHA U MUKPOIJIEK- 4
TPOHUKHU: TNOJIbl, OUTIOJISIPHBIE U MOJIEBBIE TPAH3UCTOPHI
N3yueHne cXeMHBIX BApUAHTOB U aJITOPUTMOB (PYHKIIMOHUPOBAHUS

3 4 JIOTHYECKHUX 3JIEMEHTOB. MoJienupoBaHue 0a30BbIX JOIMYECKHX dJie- 6
MEHTOB
OcBoeHHE CXEMHBIX BAPUAHTOB U aITOPUTMOB (PYHKIIMOHUPOBAHUS

4 4 KOMOWHAIIMOHHBIX cxeM. MoennpoBaHue KOMOMHAITMOHHBIX JIOTHYE- 6
CKHX CXEM.

5 4 N3yuenne cXeMHBIX BApUAHTOB U aJITOPUTMOB (PYHKIIHOHUPOBAHUS 6
TPUITEPHBIX YCTPOHCTB. MoaenupoBanue Tpurrepasie ycTponcTaa

6 5 MonenupoBanue 3anoMuHaromux ycrpoiicrs: O3V, 113V, PII3Y 4

7 6 N3yuenne npunnuna aeicteus npocroro AJIY. MonenupoBanue 6
apu(METUKO-JIOTHYECKUX YCTPOUCTB.
Hroro: 34




5 YueOHO-MeTOANYECKOE 00ecTIeueHHe TUCIHILITHHDI
5.1 OcHoBHas 1uTEpaTypa

1. CunpBamiko, C. A. OCHOBBI aHAJIOTOBOU M ITUGPOBOM PJIECKTPOHUKHU [ DIEKTPOHHBIN pecypc] :
yuebHoe nocobue ans crynentoB / C. A. CunbBamko; M-Bo oOpa3oBanus u Hayku Poc.
®denepannn, Denep.roc. Or0KET. 00pa3oBar. yupexaeHue Boicil. mpod. oopazoBanus "OpeHOypr.
roc. yH-T". - DnekTpoH. TekcToBbie AaH. (1 daiin: 3.33 M6). — Openbypr : OI'Y, 2010. —372 ¢c. —
Pexxum goctyma: http://artlib.osu.ru/web/books/metod_all/3856_20131022.pdf

5.2 JlonosiHuTEIbHAS JINTEPATYpa

1. bymaroB, B. H OchHoBsl  aHajgoroBoii ®u  mudpoBod  INMEKTpoHHWKU. [ludporas
ANEKTPOHUKA [ DNEKTPOHHBIN pecypc]| : yaeOHoe mocodue i 00yJaroImuxcsi Mo 00pa3oBaTeIbHbIM
NporpaMmmam BBICILIETO o0pazoBaHUs o HaIpaBJICHUIM MOJATOTOBKH 11.03.02
NupoxoMmmyHUKaIMOHHBIE TexHOJNIOTHH U cuctembl cBsizu, 11.03.03 KouctpyupoBanue u
TEXHOJIOTHUS 3NEeKTPOHHBIX cpenctB u 11.03.04 Dnexktponuka u HaHosnekrponuka / B. H. bynaros;
M-Bo Hayku u BeIicI. oOpa3oBanus Poc. denepanuu, Oenep. roc. OF0HKET. 00pa3oBar. yupexKIeHUe
BhICcII. 0oOpa3oBaHus "OpeHOypr. roc. yH-T". - DneKkTpoH. TekcToBbie AaH. (1 daitn: 6.53 MO). -
Openoypr : OI'Y, 2020. - 206 c. - 3ari. ¢ Tutr. 3kpana. - Adobe Acrobat Reader 6.0. - Pexxum
noctyna:_http://artlib.osu.ru/web/books/metod_all/120804 20200528.pdf

2. T'yces, B. I'. Dnextponuka u MukpomnporeccopHas Texauka [Texct] : yue6. st By3oB / B. I'. I'yces,
1O. M. I'yces.- 5-e u3x., crep. - Mocksa : Beicmr. mik., 2008. - 798 c. : un. - bubauorp.: ¢. 786-787. -
[Mpun.: c. 788-795. - ISBN 978-5-06-005680-8.

3. VYrpiomoB, E. II. Iudposas cxemorexnuka [Tekct]:yue6. mocodbue/E. Il. Yrpromos.-2-e u3n.,
nepepad. u gon.-CI16.:BXB-IlerepOypr, 2007.-800 c.:mi.

4. Omnaguuii, FO. @ AnanoroBas u nudposas snekrponuka [Tekcrt| : momHbI Kypc: yuel. A By30B /
1O. ®@. Onanuwmii, O. I1. I'myaxun, A. . I'ypos. - M. : I'opsuas nunus-Tenexom, 2005. - 768 c. : ui. -
ISBN 5-93517-002-7.

5.3 llepuoauyeckue u3IaHUA

Kypnansl: «OnekTpoHuka»; «PaauoTexHHKa M 3JEKTpOHUKa»; «Paanorexnukay, «Paguoy;
«Mukpomnpolieccopable cpeacTBa M cuctembl»; «lIpubopel u cucremsl ynpaBiaeHUs»; «IIpubopsl u
TexHHKa d3KkcrepuMenta», «Chip Newsy; «KoMnoHeHTsl W TexHOJOTusm»; «CXeMOTEeXHUKaY;
«QnektpoHukay; «Pamuo»; «MuKpoIpolLeccopHble cpeAcTBa M cucTembl»; «lIpubopel M cHCTEMbI
ylpaBieHUs»; «MuUp KOMIBIOTEpHOH aBTOMaru3auumu»; «CoBpeMEeHHas JJIEKTPOHUKa»; «OTKPBIThIE
cucrembl»; «HiT: pazpaboTku B anexkTpoHuke»; «BYTE».

5.4 UnTepHeT-pecypcsbl

http://window.edu.ru/window/catalog — enuHOE OKHO JOCTYyNa K 00pa30BaTEIbLHBIM pecypcam

https://www.lektorium.tv/mooc - — «JIexropuym», MOOK: «JluCKpeTHass MaTeMaTHKa»

http://www.electronics.ru — — CaliT HAyYHO-TEXHUYECKOT0 )XypHalia JIeKTPOHUKA :
Hayxka, Texnoinorus, busnec

http://www.Kit-e.ru - caiiT )xypHana «KOMIIOHEHTHI U TEXHOJIOTHUI

http://www.chipinfo.ru — — CalT DJIEKTPOHHBIC KOMIIOHSHTHI M PaJIMOACTATH JIJIS
panuomoduTenen

http://www.analog.com.ru - — caiitT komnaaun «Analog Devises»



http://artlib.osu.ru/web/books/metod_all/120804_20200528.pdf
http://window.edu.ru/window/catalog
http://www.electronics.ru/
http://www.kit-e.ru/
http://www.chipinfo.ru/
http://www.analog.com.ru/

http://eldigi.ru — CalT M0 MUKPOKOHTPOJUIEpaM M pa3paboTKe JJIEKTPO-
HUKU Ha MUKPOKOHTPOJIIEPAX.

http://www.microchip.com - caiit komnanuu «Microchip Technology Inc.»
http://www.altera.com - caiit kommanuu «Altera»

http://www.gaw.ru - caiitT «CrpaBOYHUK TI0 3JICKTPOHHBIM KOMITIOHEHTAM)
http://www.argqussoft.ru - caiit koMmanuu «Apryccodt Komnanuy, mocraBmuka

OJICKTPOHHBIX KOMIIOHEHT

5.5 IIporpammHoe obecmedyeHue, nMpogeccHOHAIbHbIC 0a3bl JaHHBIX W HMHG(OPMAIHMOHHBIE
CIIPABOYHbIE CHCTEMBbI

5.5.1 Oneparmonnas cuctema Microsoft Windows.

5.5.2 Iaket HacToapHBIX mpuiaoxkeruii Microsoft Office.

5.5.3 UnTerpupoBanHas ccTeMa PelIeHUs MaTeMaTUYECKUX, MHKEHEPHO-TEXHUUYECKUX U HAYYHBIX
3agau PTC MathCAD 14.0 - English.

5.5.4 T'ocynapcTBeHHbIE CTaHIApTHl [DJIEKTPOHHBIN pecypc]: 6a3a naHHbIX /. — PexxuM goctyma :
https://docplan.ru/list0.htm, cBoGOaHBINA. — 3ari. ¢ 3KpaHa.

6 MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCUUIINHBI

Y4eOHble ayaUTOpUM JUIS TMPOBEICHUS 3aHATUH JIEKIMOHHOTO THUIA, CEMHUHAPCKOTO THIA, IS
IIPOBEACHUS TPYNIOBBIX W WHAWBUAYAIbHBIX KOHCYJIbTAalMH, TEKYIIETO KOHTPOJA M IPOMEKYTOYHOU
aTTecTaluu.

AyIUuTOpHH OCHAIICHBI KOMIUIEKTaMHU YYEHHUECKOW MeOeNn, TEXHUIECKUMH CPEACTBaMU O0ydeHMs,
CIIy>KalllUMU /17151 IPeCTaBIeHUs yueOHo nHpOopMauu.

Jlns npoBenieHus 1abOpaTOPHBIX 3aHATUI MCIIONb3yeTcs 1abopaTopusi, coaeprKalias JadopaTopHble
CTEH/IbI C KOMIUICKTAMH CIIEIMATbHBIX CTEHOB (6 pabovynx MecT).

[Tomerienue st caMOCTOATENBHON PabOThl 00YYarOIIMXCSI OCHAIEHBI KOMITBIOTEPHOU TEXHUKOM,
noakioueHHo K cetu "MHTepHeT", W obOecrmeueHHEM JOCTyNa B JJIEKTPOHHYIO HH(POPMAIHOHHO-
oOpazoBarenbHyto cpeny OI'Y.
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