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Pabouyto mporpaMmy cocTaBuiL:
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Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO I1aHa
HaIpaBJICHUs MOATOTOBKH (CIEIUATBLHOCTH)
11.03.04 DnekTpoHUKA ¥ HAHOAJIEKTPOHUKA

Cpok neiicTBus padoyeil nporpaMMbl AMCUMILIMHBI 10 «31» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acemannm kadenps
HpOMBIHIJ'ICHHaH OJICKTPOHHKA

(mpotokoi 3acemanusi Ne 1 ot «01» centsnopst 2021 r.).



1. Heab ocBOeHUST TUCHMILIUHBI

]_ICJ'IB - (bOpMI/IpOBaHI/IC 3HAaHWM M HaBBIKOB II0 MCIIOJIBL30BAHHIO MHUKPOKOHTPOJUICPOB U
MHUKPOIIPOLCCCOPHBIX CUCTEM IIPHU CO3AaHWU CHUCTCM YIIPABJICHHA, B TOM 4YHUCJIC B obractu Inpo-
MBIIIJICHHOM QJICKTPOHUKH U pO6OTOTeXHI/IKI/I.

2. MecTo aucuMILIMHBI (YueOHoro kypca) B crpykrype OITIOIT BO

JIMCUUIUINHBL ¥ IPAKTHKH, HA OCBOEHUH KOTOPBIX 0azupyercs AaHHas AUCLUILINHA:
- (husuka

- TEOPETUYECKHE OCHOBBI AJIEKTPOTEXHUKHU

- NIOJIYIIPOBOIHUKOBBIE IIPUOOPHI

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPHIX OCBOSHUE JaHHOUW TUCIUILUIMHBI HEOOXOIUMO KaK
MPEIIECTBYIOIIEE:

- KoMIuIekchbl CpecTB MPOMBINIUIEHHON aBTOMAaTU3al[uU

- O0opynoBaHuE aBTOMAaTU3UPOBAHHBIX MPOU3BOJICTB

- BBITIOJTHEHUE BBITYCKHOM KBAIM(PUKAIMOHHON padOThI



3. lnanupyemsble pe3yabTaThbl 00yUeHHsl MO AUCHMIINHE (Y4eOHOMY KYypCY), COOTHe-
CeHHbIe ¢ IJIAHUPYEMBbIMHU Pe3y/1bTaTaMH OCBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

®opMupyeMble U KOHTPOJIUPYe-
Mble KOMIETEeHI[HH
(Ko 1 HAUMEHOBAHUE)

Nupuxkaropsl 10-
CTHKEeHHSI KOMIIe-
TeHIU
(Koa 1 HAaMMEHOBA-
HHUE)

IInanupyemMsble pe3yJbTaThl 00y4e-
HUSA

I1K-2 CriocobeH apryMeHTHpOBaH-
HO BBIOMPATh M pEaTu30BbIBATh HA
npakTUKe 3PHEKTUBHYIO METOAUKY
HKCIIEPUMEHTAIBHOTO UCCIIE0Ba-
HUS IAPAMETPOB M XapaKTEPUCTHK
npuOOpOB, CXEM, YCTPOICTB U
YCTaHOBOK DJIEKTPOHUKHU M HAHO-
AIIEKTPOHUKH PA3TMYHOTO (PyHKIIHU-
OHAJIPHOTO Ha3HAYCHUS

WJI-1 TIK-2 3naer
METOJIUKH TIPOBE/Ie-
HUS UCCIIEIOBAHUMN
napaMeTpoB U Xa-
PaKTEPUCTHUK Y3JIOB,
0JI0KOB

NJ-2 TIK-2 Ymeer
MIPOBOJIMTH HCCIIC-
JIOBaHMSI XapaKTe-
PHUCTHK JIEKTPOH-
HBIX PUOOPOB

3HaTh: METOAMKY IMOCTPOEHUS IOCIIE-
JIOBATEIIbHOCTU 3KCIIEPUMEHTOB JJISI
HCCJIEA0OBAHUS DJIEKTPOHHBIX CXEM U
YCTPOMCTB

VYMeTh: BBIOMpATh W pEaTM30BHIBATH
Ha MpakTUKe PPEKTUBHYIO METOH-
Ky 3KCIIEpUMEHTAIBHOTO HCCIE0Ba-
HUS TIApaMEeTpPOB U XapPaKTEPUCTUK
npudOpoOB, CXEM, YCTPOMCTB M ycCTa-
HOBOK JJIGKTPOHUKH M HAHOAJIEKTPO-
HUKH Pa3IMYHOTO ()YHKIMOHAIBHOTO
Ha3HAYEHUS, CTPOUTH TpOoCTeHIIne
¢du3nUecKkue U MaTeMaTHYECKHE MO-
Jienu mpuOopoB

Bnagers: mMetomamu
TaJIbHOT'O UCCJICJOBAaHUA

OKCIICPUMCH-




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Buz N HawmmenoBanue Tem 3aHATHI Cec- | O6bem,| ban- | MaTepakTHs, Dopwmpi TeKyIero
Monyns (pa3zaen) yueOHOM . KOHTPOJIA (HANMEHOBAHHUE)
(yueOHOit paboThI) CHSI q. JIBI q.
paboThI OIICHOYHOTO CPEICTBA)
Mopyns Nel Jlek, JIab, |Mukponporieccopbl. ApPXUTEKTypa, YCTPOWCTBO H| 3 90 50 - Penienue mpakTuyeckux
Muxkponpoueccopsl 1 MUKpPO- |Cp, IIpk (hyHIIMOHHpOBaHHE 3anay. 3anura JIP
MPOIIECCOPHBIE CUCTEMBI [IpencraBienune uMHGOpPMANMU B MHKPOIIPOLECCOP- -
HBIX CUCTEMax M MalllMHHasl apupMeTHKa
ITocTtpoenue noacucTem namsiTu -
Opranuzanust uHTEpdeiica B MUKPOIPOIIECCOPHBIX -
cucreMax
Moy No2 Jlexk, JIab, |OOmIue cBemeHMs, CXeMOTEXHUKA, (DYHKIIMOHAIBHOE| 3 90 50 - Pemenne mpakTraeckux
MuxkpoxkonTtpomnepsas iar- |Cp, [Ipk  |Ha3HaueHHe BBHIBOJIOB, MOJKIIOYEHUE M HUCIOJIB30- 3agay. 3amura JIP
dopma Arduino Barue Arduino
IMporpammupoBanre Arduino. CHHTaKCHC —Mpo- -
rpammbel. Komannel, QyHKIUH W TIepEMEHHBIC.
[TpomrBKa NpOrpaMMmsl.
JlonoaHNUTENBHBIE BO3MOKHOCTH MHKPOKOHTpOJLIE- -
poB
[IpoexTrpoBanue yCTpOHCTB Ha 0a3e MHKpO- -
KOHTPOJIEPOB
ITocemaemocTts 10
Uroro: 180 100

Cxema pacuera urorosoro 6aia: bPC 2014 Texymuii pedTHHT (BCe 3aHATUSA U IPOMEKYTOUHBIE TECTHI) + Pe3ynpTaT HTOroBOro TECTA U BCE

nenurcd Ha 2 + bb



5. O6pa3oBaTesibHbIE TEXHOJIOTHH
1. TexHonoruu TPaIUIIMOHHOTO OOYICHHS
1.1. JIexknoHHbIE 3aHATHAS
1.2. [IpakTuueckue 3a1aHus
1.3. CamocrosTensHas pabota
1.4. JlabopaTopHBbIE 3aHATHS
1.5. ManuBuyanpHBIC JOMAITHUE 3a7aHus (B KA4eCTBE BOIPOCA K 3allUTe J1a00paTOPHOM pa-
00THI)
2. TexHONOTHS MOAYJIEHOTO O0yUYEHHS
2.1. Pa30OuTHe mpernosaBaeMoro Marepuaia Ha OTACIbHBIE MOTYIIN
3. Texnonorust mpoOIEeMHOr0 00y4YeHHS
3.1. DBpucTuyeckas decena
3.2. uckyccus
3.3. YuyebHoe uccieqoBanme
4. Texuomorus 0Oy4eHUs B COTPYTHUIECTBE
4.1. Pa3Ouenue CTyJJICHTOB Ha KOMaH/IbI JIJIsl PEIICHUS] KOHKPETHBIX 3a/1a4
5. VHTepakTUBHBIC TEXHOJIOTHUU
5.1. JleMOHCTpallMOHHBIA METOJ O0yUEHUS
5.2. PaGora B rpymmax
5.3. DBpucTuyeckas odecena

6. MeToguyeckue yKazaHus 0 0CBOECHHIO U CHUILINHBI

Pexomenayercs nocenieHme JeKIUOHHBIX 3aHATUI; CAMOCTOSITEIbHOE U3yUYEHUE MaTeprara;
BBITNIOJIHEHHE, 0(OPMIICHUE U 3aIIUTa J1a00paTOPHBIX PadoT.

7. OneHoYHbBIE CPeACTBA

7.1. I1acopT OLEHOYHBIX CPEICTB

Cecensi Kox konTpOo1upyemon kom- HaumenoBanue
neTeHuuu (WIM ee YacTH) OLICHOYHOI'0 CPEeCTBA
3 [1K-2 BoinonHenue u 3amura J1abopaTOpHBIX padoT.
Pewenne npumMepoB. Bonpockl k 3a4ery.

7.2. TunoBble 3a1aHUA MJIN HHbIE MAaTePHAJIbl, He0OX0AUMBIE /ISl TEKYIero KOHTPOJIs
7.2.1. BoinosiHeHue U 3a1IMTA J1a00paTOPHBIX padoT

Tunosoi npumep 3a1aHus:
BrinonauTh, 0pOpMUTE U 3aUTUTE Ja00paTOPHYIO paboTy

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

JlaGopaTopHble BBIMOTHAIOTCS B Opuranax. JlaboparopHas nokHA OBITH BBINMOTHEHA. Pe-
3ynbTaThl 0(OPMIIEHBI B BUJE OoTUeTa. Jlanee CTyIeHT AOJDKEeH 3alllUTUTh PaboTy, OTBETUB Ha TEO-
PETUYECKNN NN IPAKTUYECKUN BOITPOC.

Kpurepum ouenku:
JlabopaTopHas He BBIIMOTHEHA: CTYIEHT MOJy4YaeT OTpUllaTeIbHbIe MTpadHbIe OATUTHL.
JlaGopaTtopHast ohopmiieHa: CTYIEHT ToJIy4aeT 0auibl 3a 0(hOpMIICHHE.
JlaboparopHas 3alUIIeHa: CTYSHT MOoTyJyaeT OallIbl 3a 3aIuTy.

7.3. OueHo4HbIe CpPeACTBA I NMPOMEKYTOUYHON ATTECTAMH MO HUTOraM OCBOEHUSA
AUCHHUIIMHBI



7.3.1. Bonnpochl K IPOMEKYTOYHON aTTecTaluu

Ceccus 3
Ne n/mt Bonpocsl k 3auety

1 Apxurektypa IBM. MaructpaibHO — MOJYJIbHBIN TPUHIIUI TOCTPOCHHUS.

2 [luna ISA. Iukibel 3anucy Wiy YTeHus UHBI [SA.

3 Cuctembl cuucienus. ApugmMeTrKa MoBbITIEHHON TOYHOCTH U C TUIABAIOIICH TOYKOM.

4 Tunet [13Y. Macounslie u anektpudecku nporpammupyemeie [13Y (PROM).

5 CrpykTypa 1 paboTa OT/A€IbHOM sIYeHKH 1 MUKPOCXEMBI CTATUYECKOHN MaMSTH.

6 CrpykTypa 1 paboTta OT/A€IbHON TUEHKU 1 MUKPOCXEMbI JUHAMUYECKOHN MaMsTH.

7 [lepenporpammupyemsie 113V (EPROM)

8 ['pynnupoBaHue MUKPOCXEM MaMSITH.

9 Knaccugukarus mukpocxem namsiti. CoBapHasi 1 MaTpU4YHAast OpraHu3aIusl.

10 [Tapannensusiii untepdeiic IEEE-488 u Centronics.

11 [TocnenoBarenbubie nHTEpQEiick. [lepenaua nHGopMaiy B aCHHXPOHHOM PEXUME
paboTHI.

12 [TocnenoBarenpHbIi HHTEphetic RS-232C. Ero ornyeckue ypoBHH MepeIadul HYIIS U
€/IMHUIIBL.

13 VYnpaBieHue NOTOKOM Iepesiaud B IocieoBaTesibHoM nnTepgetice. [lpoTokossl
RTS/CTS u XON/XOFF.

14 [TpuHIMN TMHAMUYECKON MHIMKAIIMM HA CEMUCETMEHTHBIX MHJIMKATOPaXx.

15 Pabora HAII u ALIII (MeTon nmopa3psfHOr0 ypaBHOBEUIMBAHUS).

16 Maructpasb. CornacoBanue BOJHOBOTO CONPOTUBIICHUs] MarucTpaliu.

17 VYyer ocobeHHocrel inHnn nepenaun. Matepdeiic «rokoBas netis».

18 Meronuka npoektupoanus MIIC Ha npumepe npoekTupoBaHus LUGPOBOro Gpuib-
Tpa.

19 Ilo3unmoHHbIE cUCTEMBI cuncieHus. IlepeBon yncen u3 0THON CUCTEMBI B IPYTYIO.

20 JIBOMUYHOE CII0)KEHUE M YMHOKEHHUE.

21 JIOTIOTHUTENBHBIN KO, BEIYUTAHUE IBOMYHBIX YUCET C €T0 HCIOJIH30BAHUEM.

29 [TepeBon 11enbIX U APOOHBIX YUCEN U3 OAHOM CUCTEMbI CUMCICHUS B APYTYIO (ABOMY-
Hasl, ICCATUYHAS ¥ ECTHAAIATEPUIHAS] CHCTEMBI).

23 Anroputmsl. CocTtaBieHre 6J10K-cxeM anroputMoB. [Ipumep.

24 CuHrakcuc nporpaMMmupoBanus ApayuHo (¢pyakuuu Setup u Loop, onepartop «;»,
KOMMeHTapun). Hanmcath kpaTkuii mpumep nporpaMmasl.

25 Omnepatops! ycnoBusi B ApayuHo (if, else if, else). [lpuectn nmpumep mcnonb3oBaHus.

26 [{uknel B Apayuso (for, while). [IpuBecTu npumep ncnosib30BaHus.

97 Apudmernueckue onepatopsl U GpyHKIMH B ApynHo. [IpuBecT npumep HCIonb30-
BaHMSI.

28 Omnepatopsl CPaBHEHHS B Apnyuso. [IpuBecTu npumep HCIOJIb30BaHHSI COBMECTHO C
OTepaTopoMm yciaoBus if.

29 Tumnbl TaHHBIX U TepeMeHHble a ApayuHo (bool, int, long, float). IIpuBectu nmpumep
WCTIOJIH30BaHUSI.
3aganue pexuma paboThl OpTa U BEIBOJ HH(popMaluu B opt (pinMode,

30 digitalWrite, analogWrite). [IpuBecTy nmpruMeps! UCTIOIB30BaHUS, BKITFOYAsK TTOIKITIO-
YEeHUE CBETOJIMOIA.
3ananue pexuma paboThl TOpTa U cunToBaHue HHGopManuu ¢ nopta (pinMode,

31 digitalRead, analogRead). [IpuBecTu npumepsl UCTIOIB30BAHUS, BKIIIOYAs MOAKIIOYE-
HUE KHOIKU M TOTEHIIOMeTpa (IEPEMEHHOTO PE3UCTOPA).

32 Pabora ¢ monuTopom nopta B Apayuso (Serial.begin(speed), Serial.print(val),




Serial.println(val)). IlpuBecTn mpumep UCIOIB30BAHMS.

33 ITo3uMoOHHBIE CUCTEMBI cunciaeHus. [lepeBon yncen u3 0MHON CUCTEMBI B APYTYIO.
7.3.2. Kputepuu ¥ HOPpMbI OLICHKH
dopma npose-
AeHHSA

Ceccust . Kpurepun u HOpMbI OLIEHKHU

NPOMEKYTOYHOI

arTecTaluu
3auer «3a4TEHOY HabGpano ne menee 55 6amios

«HE 3a4YTCHO»

Ha6pano menee 55 6amnoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yuedOHoe mocodue,

KonnyecTBo B HayuHO# 610-

Ne ABTOpBI, COCTABU- T'oa u3-
3arsaBue (3aroJI0BOK) y4eOHO-MeToAuYecKoe nocooue, auoreke / HaumeHnoBanue
n/n TeJu TaHus
NMPaKTHUKYM, AP.) 9BC
1 Hosukos 10.B., OCHOBBI MUKPOTIPOLIECCOPHON TEXHUKH VY4ebHoe nmocobue 2016 3BC "IPRbooks"
Ckopoboratos [1.K.
2 E.K. Anexcanipos MukponponeccopHble CHCTEMBI YyeOHOe mocobue 2020 BC "IPRbooks"
3 I'ypos B.B. ApPXHTEKTypa MEKPOTIPOIIECCOPOB YyeOHOe mocoOue 2020 BC "IPRbooks"
4 Boposckuii A.C., [TporpaMMupoBaHre MUKPOKOHTPOJLIEpa VY4ebHoe nmocobue 2017 BC "IPRbooks"
[Mpeitnep M.1O. Arduino B nH(OpMaAIIMOHHO-YTIPABIISIOIINX

CUCTEMax




8.2. lonosiHMTEILHAS JIUTEPATYpPaA

Tun (yueOHUK, yueOHOE

KoaudecTBo B
HAy4HOIi 0n0-

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus Juorteke /
n/n MEeTOAHYECKOEe Mocodue,
IpaKTHRYM, Ap.) HaunMeHoBaHHe
p y 9 p’ 3BC
[Tpsaunos A. B. Pa3paboTka MUKpOMPOIECCOPHOTO KOH- | y4e0.-METOJ. mocooue 2011
TpoJuiepa JUIsl JIOTUYECKOTO TECTUPOBAHUS 48

HHTCIPAJIbHBIX CXCM




8.3. Ilepeuennb MpodecCHOHATBHBIX 0a3 JAHHBIX 1 HH(POPMALNHOHHBIX CIIPABOYHBIX
CUCTEM
1. Elibrary[DnexTpoHHsiii pecypc]| : HaydHas 3JIEKTpOHHas OuOimoreka. — Mocksa :
HD3B, 2000- . — Pexxum goctyma : elibrary.ru. — 3ari. ¢ skpana. — 5I3. pyc., aHri.

2. Kypnan «CwunoBasi 2JIEKTpOHUKa» [DIEKTPOHHBIN pecypc]| : Hayd. )KypH. /| — DIek-
TPOH. XypH. — MockBa, Caukt-IlerepOypr. — Pexxum mocryma K xypH.: http://power-e.ru/

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanmenosamme IO PexkBHU3HUTHI )IOFOB?pa
n/n (nata, HOMep, CPOK AeMCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok neit-
WinPro 10 RUS Upgrd OLP NL Acdmc CTBHS — OECCPOYHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpox
JIeiCTBUS — 6ecCPOUHO
2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok neii-

Office Stdandard 2013 Russian OLP NL
AcademicEdition

CTBHUSA — 6CCCpO‘{HO

8.5. Onucanue MaTepuaTbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM [JIs1 OCYyIIeCTBJIe-
HHs1 00Pa30BaTEJIbHOTO MPOIecca Mo AUCHUILINHE

HanmeHnoBaHue 000pPy10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX H

Ne Ap. 00bEKTOB JIJIsl IPOBEJeHUs NPaKTHYe-
. IlepeyeHb 0CHOBHOIO 000PY10BAHMS
N/l | CKHUX M J1a00paTOPHBIX 3aHATHI, IOMellle-
HMI 1JI51 CAMOCTOAATEJIbHOM padoThI 00y-
YAKIHUXCH (HOMep ayAMTOPHH)
3- 405 Cron npernoaaBaTeNbCKUN, 3KpaH TEJIEBU-
Aynuropus Be6-KOHpEpeHIUH. 3UOHHBIN, pOYyTEp, CTOMKA IS TEIEBU30-
VY4ebHas ayIuTOpUs 1J1s IPOBEICHUS 3aHs- pa, BeO.KaMepa, TpaHCIapaHT-TEPeTsKKA,
TUH JIEKIIUOHHOTO THUIIA. IIMpPMa,HAYITHUKH, KOMIIBIOTEP C BBIXO-
VYuebHas ayIuTOpus U1 MPOBEICHUS 3aHs- oM B HTEpHET.
THW CEMMHApPCKOTO THIIA.
1 | VueGHas ayJIuTOpus 1JI1 KypCOBOTO MPOEK-
TUPOBAHUSI (BBIMOJIHEHUSI KYPCOBBIX padoT).
VYuebHas ayIuTopus Ui IPOBEIECHUsS TPYII-
MOBBIX U UHIUBUYaIbHBIX KOHCYJIbTALIUH.
VYuebHas ayIuTOpUs 1J1s IPOBEICHUS 3aHs-
THM TEKYLIEro KOHTPOJIS U POMEKYTOUHOU
aTTecTaluu
2 I'-401 TTomMemenne st CaMOCTOSATEND-
. Croutbl, CTYNbs, KOMIBIOTEPHI
HOM paboThI 00yJaIOIIUXCSI
3-407
Aynuropust BeO-KOH(pEPEHIIHHA. .
YATOP (epenn Crou mpenoaaBaTeIbCKUN, 3KpaH TEJIEBU-
VYyeOHast ay1uTopust AJisl IPOBEICHUS 3aH- . .
. 3UOHHBIN, pOyTEp, CTOMKA JIJIsl TETIEBU30-
TUH JIEKIMOHHOTO TUIIA.
3 pa, BeO.KkaMepa, TpaHCIIapaHT-TIepeTsIKKaA,

VYyeOHast ay1uTopust AJisl IPOBEICHUS 3aH-
TUW CEMHUHAPCKOIO THIIA.

VYyeOHast ayTuTOpus AJIsl KypCOBOTO MPOEK-
TUPOBaHMS (BBITOJHEHUS KYPCOBBIX padoT).
VYyeOHast ayuTopus AJis IPOBEJACHUS TPYII-

IMpMa,HAYIIHUKH, KOMIIBIOTEP C BBIXO-
oM B HTEpHET, XpOoMaken




n/n

HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKUX U
Ap. 00BEKTOB /1Jisl IPOBe/IeHUsI MPaKTH4Ye-
CKHX 1 JIAa00paTOPHBIX 3aHATHIA, OMellle-
HUMH VISl CAMOCTOSITEJIbHOM PadoThI 00y-
YAKIIUXCS (HOMep ayIMTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA

MOBBIX U UHJIMBUIYAJIbHBIX KOHCYJIbTALIUH.
VYyebnas ayuTopust 1Jisi IPOBEACHUS 3aHs-
TUM TEKYLIEro KOHTPOJIA U MPOMEXYTOUHOU
aTTeCTalluu
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