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HPEI[METHO-HPAKTH‘IECKHFI MOAYJIb
OCHOBBI IPOrPAMMHUPYEMO MUKPOIJIEKTPOHUKH
paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit

VueOHbIii m1ax

Keanmuduxanus

Dopma 00yueHUs
OO0w1as Tpy10eMKOCTh

D9 ®u3uku, TeXHOJIOTHH U METOTUKH 00yUeHHUs

44.03.05 TexHOIOTHSI U TOMOJHUTENRHOE 0Opa3zoBanue (ounoe, 2026).plx
44.03.05 Tlemaroruueckoe oOpazoBanue (C IByMs POQUISIMUA TOATOTOBKH)
HanpagsnenHocts (poduib) o6pazoBarenbHON porpaMmbl TeXHOIOTHS U
JOTIOJTHUTENBHOE 00pa3oBaHue (10 HalPaBIEHHIO POOOTOTEXHUKA, a[TUTHBHBIE U
UMMEPCHBHBIC TEXHOJIOTHH )

Brinyckaromas xadenpa:

®U3HKH, TEXHOJIOTUN U METOJIUKU O0YUEHHUSI

0akajaBp

OYHas

Yacos 1o yueOHOMY TUIaHy

B TOM YHCJIC:

AyJAUTOPHBIC 3aHATUA

CaMOCTOATECIIbHAsA pa60Ta

KOHTaKTHast paboTa BO BpeMs

23ET

npomesxyrouHoit arrecraruu (MKP)

Pacnpe)lene}me YacCoB JUCHMIIJINHBI 110 CeMeCcTpam

72 Bupl KOHTPOIIST B ceMecTpax:

25,85

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypee>) Hroro
Henens 16 1/6
Bun 3anstuit v PIT vIl PIT
Jlexunu 20 20 20 20
JlabopatopHsbie 26 26 26 26
Kontposb Ha 0,15 0,15 0,15 0,15
MIPOMEKYTOUHYIO
arrectanuio (3a4er)
HUroro ayj. 46 46 46 46
KonrakrtHas pabora 46,15 | 46,15 | 46,15 | 46,15
Cawm. pabota 25,85 | 25,85 | 25,85 | 25,85
Hroro 72 72 72 72




IIporpammy coctaBui(u):

xmH, Hoyenm, Ilaopun Heopb Braoumuposuy

Pabouast nporpamMma AUCIUIUINHEL

paspabotana B cootBercTBur ¢ ®I'OC BO:

®denepanbHBIi TOCYIapCTBEHHBI 00pa30BaTENLHBIA CTAaHAAPT BHICIIETO 00pa3oBaHusI - OaKagaBpHaT 110 HAIIPABICHNIO TOATOTOBKU
44.03.05 INenaroruueckoe odpaszosanue (¢ AByMs npoduisiMu oArotToBky) (npukas Munoopuayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA Ha OCHOBaHUH YIICGHOI‘O IJj1aHa:

44.03.05 INenaroruueckoe odpazoBaHue (C ABYMs NpO(UIIMU IOATOTOBKH)

HarmpasneHHOCTb (1poh1iib) 00pa3oBaTeIbHOM NporpaMMbl TeXHOJIOTHS U JIOTIOJIHUTENIbHOE 00pa3oBaHue (0 HallPaBICHHIO
POOOTOTEXHHKA, a/TATHBHBIC 1 IMMEPCHBHBIC TEXHOJIOTH)

Brinyckaromas kadenpa:

Du3HKH, TEXHOJIOTHU U METOMKH 00y4eHHs

YTBEPXKJEHHOI0 Y4EHBIM COBETOM BYy3a 0T 24.06.2026 npoTokon Ne 10

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

IIporokomn ot 06.05.2026 r. Ne 10

3aB. kadenpoit Jlareiaies Cepreii BacunbeBnu

CorracoBaHo ¢ mpeacTaBuTesisiMu padboronareneii Ha 3acegannu HMC YT'H(C), npotokon Ne 8ot  14.05.2026 .

IIpencenarenrs HMC YTH(C)
2026 T.



1. LIEJIM OCBOEHMUS ANCLUILINHBI (MOIYJIST)

®opmupoBaHUE CHCTEMBI 3HAHUH, YMEHHI M HABBIKOB [UIsl OPraHU3aLUK pabOThl 00yJaroIUXCcs 10 KOHCTPYUPOBAHHIO CXEM U3
3JIEKTPOHHBIX KOMIIOHEHTOB M IIPOTPAMMHUPOBAHUIO KOHTPOJUIEPOB /sl YIIPABICHUS UMH.

2. MECTO JUCIHUATIIMHBI (MOY.JISI) B CTPYKTYPE OGPA3OBATEJILHOU ITPOT'PAMMBI

Huxn (pa3gen) OIL: | F1.B.02./1B.02

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOMH MOATOTOBKE 00Y4aKOIIEr0Csi:

2.1.1 | OCHOBEHI IPOTrPaMMHPOBAHUS POOOTOTEXHUYECKUX CHCTEM

2.1.2 | DNeKTPOTEXHUKA U ICKTPOHUKA

2.1.3 | MexaTpoHHKa U pOOOTOTEXHUKA

2.2 | JucuunauHbl (MOAYJIH) M PAKTHKH, JIsi KOTOPBIX OCBOEHHE JAHHOH JUCHUTIJIMHBI (MOIYJI51) HEOOX0IUMO KAK

npeaumecTreyriiee:

2.2.1 | TexHUYECKOE TBOPYECTBO M OCHOBBI ITPOCKTHPOBAHUS

2.2.2 | OCHOBBI COPEBHOBATEIEHOH POOOTOTEXHUKH

2.2.3 | MoOunbHbIe pOOOTEXHUYECKUE YCTPOHCTBA

2.2.4 | TIpakTHKYM TI0 MOJEIMPOBAHHUIO TEXHOJOTHYECKUX YCTPOHCTB

2.2.5 | OcHOBBI Pa3pabOTKU BUPTYaJIbHBIX HHCTPYMEHTOB

3. POPMUPYEMBIE KOMIIETEHIIU 1 THIUKATOPBI UX TOCTHXXEHUA

MIIK-1: Crnioco0eH mIaHMPOBAaTh U MPUMEHSITH TEXHOJOTHYeCKHe Mpouecchl H3roTOBIeHUsI 00bEKTOB TPy/JAa B
npogeccoHANILHOM NMeJaroru4ecKoii 1esTeJbLHOCTH

IIITK-1.1: Baageet 3HaHUSIMU 0 TPAAULMOHHBIX, COBPEMEHHBIX H MePCHEeKTHBHBIX TEXHOJIOTHYECKHUX MpoLeccax

3HaTh:

Ypogsens 1 YBepeHHO 3HaeT 0COOEHHOCTH TPAIUIIMOHHBIX, COBPEMEHHBIX U NEPCIIEKTUBHBIX
TEXHOJIOTHYECKUX TPOIIECCOB

Yposens 2 3HaeT 0COOCHHOCTH TPAJUIIUOHHBIX, COBPEMEHHBIX 1 MEPCHEKTHUBHBIX TEXHOJIOTHYECKUX
HpOIIECCOB

VYposens 3 IToBepXHOCTHO 3HaeT OCOOCHHOCTH TPATUIIMOHHBIX, COBPEMEHHBIX U MEPCIECKTHBHBIX
TEXHOJIOTHYECKUX TPOIIECCOB

YMeTh:

VYposens 1 YmMmeer 6e3 Tpyaa OIleHHBATH TPEUMYIIECTBA U HEJOCTATKA TPATUIIHOHHBIX, COBPEMEHHBIX
W TIEPCIIEKTUBHBIX TEXHOJIOTUIECKUX MPOIECCOB

Yposens 2 YMeer oLeHMBaTh IPEUMYLIECTBA U HEOCTATKH TPAJULIMOHHBIX, COBPEMEHHBIX U
HepCHeKTI/IBHbIX TCXHOJIOTUYCCKUX HpOLIeCCOB

VYposens 3 HcnpiThIBaeT 3aTpyIHEHUS C OIIEHKOW MPEUMYIIECTB ¥ HETOCTATKOB TPAJUIIHOHHBIX,
COBpeMCHHbIX u HCpCHCKTI/IBHbIX TCXHOJIOTUYCCKUX HpOL[CCCOB

Baagern:

VYposens 1 YBepeHHO BiajieeT HaBBIKAMU OLIEHKH MPEUMYIIECTB M HEJJOCTATKOB TPAIUIIMOHHBIX,
COBPEMEHHBIX U MEPCIIEKTHBHBIX TEXHOJIOTHUECKUX MPOIIECCOB

ypOBCHb 2 Bnaz[eeT HAaBBbIKAMHU OILICHKH HpCI/IMyLlIeCTB 1 HEJOCTATKOB Tpa)J,I/II_II/IOHHbIX, COBpCMeHHbIX
¥ TIEPCIIEKTUBHBIX TEXHOJIOTUIECKUX MPOIECCOB

VYposens 3 [ToBepXHOCTHO BNIaiceT HaBBIKAMH OLIEHKU MPEUMYLIECTB U HEAOCTATKOB TPAAULIMOHHBIX,

COBPEMCHHBIX U IMEPCIEKTUBHBIX TEXHOJIOTUICCKUX IMTPOLIECCOB

TIIK-1.2: lemoHCTpUpPYeT yMEHHs IKCIUIYyaTAIlUH Y4e0HOT0 000py/1I0BaHHs NIPH CO3JaHNH 00bEKTOB TPy1a

3HaTh:

Yposens | YBepeHHO 3HaeT 0COOCHHOCTH KCIUTyaTaluy y4eOHOro 000py10BaHus MPH CO3IaHUU
00BEKTOB Tpy/Aa

Yposens 2 3HaeT 0COOEHHOCTH KCIUTyaTaluy y4eOHOro 000py10BaHuUs P CO3/1aHHH 0OBEKTOB
Tpyaa

Yposens 3 IToBepXHOCTHO 3HAET OCOOEHHOCTH AKCILTyaTallul y4eOHOTO 000pyIOBaHUS IPU
CO3JIaHUU OOBEKTOB Tpyaa

YMmern:

Vposens 1 Bes Tpyna ymeer npuMeHsTh yueOHOe 000pyJ0BaHHE NIPU CO3JJaHUH OOBEKTOB TPyIa

Yposens 2 YMeer npuMeHATh yueOHoe 000py0BaHKE IIPU CO3JJaHUU 0OBEKTOB Tpyaa

Yposens 3 VcnpIThIBaET 3aTpyIHEHHS C IPUMEHEHNEM y4eOHOro 000pyAOBaHUS [IPU CO3JaHUH

00BEKTOB Tpy/a

Baanern:




Yposens |

YBepeHHO BiaeeT HaBbIKaMU SKCILTyaTalii Y4eOHOTO 000pYI0BAHHS TIPH CO3JaHUH
00BEKTOB Tpy/a

Yposens 2 Brnaneer HaBbIKaMU SKCIUTyaTalliyd y4eOHOTO 000PYIOBaHUS TIPH CO3/1aHUH OOBEKTOB
Tpyna
VYposens 3 [ToBepXHOCTHO BiIafeeT HaBBIKAMH HKCILTyaTalluy yueOHOTO 000pyIOBaHUS IPH CO3JaHUH
00BEKTOB Tpy/a
4. CTPYKTYPA U COAEP)KAHUE JTUCIUIIJIMHBI (MOAYJIST)
Kon HaunmenoBaHue pa3/iesioB U TeM /BH]L Cemectp / | YacoB | Komneren- | Jlutepatypa | Unte | Ilpumeuanne
3aHSATHSA 3aHATUs/ Kype HUHU M JJI. pecypcesl | pakT.

Paznen 1. OcHOBBI AJITOPUTMH3AINHT U

NPOrpaMMHPOBAHUS
1.1 Beenenue. O6mue cBeeHus 0 8 2 J1.1
MPOrPaMMUPYEMOM IIEKTPOHHKE U €€ JI1.2J12.1
cxeMmoTexHuke /JIex/
1.2 IporpammupoBanue B cpene Arduino 8 2 J1.1
IDE /JTex/ JI1.2J12.1
1.3 AJroput™Mbl 00pabOTKH MAaCCHBOB. 8 2 JI1.3J12.2
TTouckoBsie anroputmsl /JIex/
1.4 bazoBble anropurMuueckue 8 2 J1.3J12.2 B cooTBercTBUM
CTPYKTYpH! /J1a6/ ¢ ®OC
15 AsroputMel 06paboTKu MaccuBoB /J1ab/ 8 2 JI1.3J12.2 B cooTBercTBHM
¢ ®0C
16 AJITOpUTMBI COPTHPOBKK MaccUBOB /J1a6/ 8 2 JI1.3J12.2 B cooTBercTBHM
¢ ®OC
1.7 OO1mue cBeJleHus 0 IPorpaMMupyeMoil 8 2 J1.1
AIIEKTPOHHUKE U ee cxeMoTexHuke /Cp/ JI1.2J12.1
1.8 AsroputMsl 06paboTku MaccuBoB /Cp/ 8 2 JI1.3J12.2
1.9 ANTOpUTMBI COPTUPOBKY U noucka /Cp/ 8 4 J1.3J12.2
1.10 IporpammupoBanue B cpeae Arduino 8 2 J1.4J712.2
IDE /Cp/
Pazgen 2. CxeMoTeXHHKA H
NMporpaMMHpoBaHue Ha MIaTdhopMe
Arduino
2.1 OnemenTHas 6a3a MIaTGHOPMBI 8 2 J1.1J11.2
Arduino /JTex/
2.2 I{ndpoBbie KOHTAKTHI BBOAA-BBIBO/IA. 8 2 JI.1J11.2
IupoTHO-UMITYIbCHAST MOy ISIIuS /JIex/
2.3 Onpoc aHaJIOrOBBIX aTYUKOB /JIek/ 8 2 JI.1J11.2
24 Hcnonb3oBaHue TpaH3UCTOPOB U 8 2 JI1.1J11.2
yrpaBsieMbIX JApuraresiei /JIex/
2.5 Casurosble peructpsl /JIex/ 8 2 JI1.1J11.2
2.6 Bsaumopeiictsue ¢ 8 2 J1.1J11.2
JKHIKOKPUCTATITHICCKUMU
nucresmu /Jlex/
2.7 Y4eOHble 3aauu U NPOSKTHOM 8 2 JI.1J11.2
JIeSTeTbHOCTH MIKOJIBHUKOB /JIex/
2.8 Opranu3zaiys nuppoBOro BBOa- 8 2 JI.1J11.2 B cooTBercTBHM
BbIBOJa /JIab/ ¢ ®OC
2.9 Onpoc aHaorOBbIX TaTYHKOB /J1a6/ 8 2 JI1.1J11.2 B cooTrBercTBUN
c ®OC
2.10 YnpasieHue 31eKTpoABUraTeIIMU 8 2 JI1.1J11.2 B cooTBeTcTBUM
MIOCTOSIHHOTO ToKa /J1ab/ ¢ ®0OC
211 Hcnonb3oBaHKe cepBONPUBOAOB U 8 2 JI1.1JI11.2 B cooTBercTBUM

[IaroBeIX aBuraresnei /J1ad/ c ®OC




2.12 Casurossle peructpsl /J1ad/ 8 4 J1.1J11.2 B cootBercTBUU
c ®0C
2.13 Bzaumoneiictue ¢ 8 2 JI1.1J11.2 B cootercTBHI
KHUJIKOKPUCTAJUTHUECKUM JuciiieeM /J1ab/ c ®0C
2.14 OCHOBBI IPOrpaMMHUPOBAHUS HA SI3bIKE 8 6 J11.3J11.4 B cooTsercTBIM
C# /J1a6/ c ©OC
2.15 Vupasienune Windows-mipriokernem 8 2 JI1.3J11.4 B cootBercTBHH
yepes rmociieioBarenbHbii nHTepdetic /Cp/ c ®0C
2.16 Y4eOHble 3a7auH Ui TPOCKTHOU 8 2 JI.1J11.2 B cooTBeTcTBUM
JIeSITENIbHOCTH MIKOJIBHUKOB /Cp/ c ®0C
2.17 OnemenTHas 6a3a Arduino /Cp/ 8 2 J1.1J11.2
2.18 IMudposoit 1 aHanoroBblil BBOI- 8 4 J1.1J11.2
BoiBOA /Cp/
2.19 VYnpasieHue ABUraTeIsIMU U 8 3,85 JI1.1J11.2
cepBonpuBogamu /Cp/
2.20 B3aumozeiicTBue ¢ KOMIIBIOTEPOM Uepe3 8 2 JI1.1J11.2
nocieoBaTeNbHbIi nHTepdeiic /Cp/
2.21 3auér ¢ ouenkoii /KP3/ 8 0,15 JI1.1J11.2 B cooTrBeTcTBHMA
J1.3 c ©OC
JI1.4J12.1
J2.2

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KoHTpoJbHBIE BONPOCHI U 3aJaHUA

IIpaktudeckue 3amanus mo 6azoBomy Moaymo Nel «OCHOBBI aNTOPUTMHU3AIUH U TPOTPAMMHUPOBAHUS)

1. CocraBbTe 0030p IPOTPaMMUPYEMBIX KOHTPOJLIEPOB, JOCTYITHBIX IS HCIIOJIB30BAaHHS B 00I1€00pa30BaTEIbHBIX
YUPEXKICHHUIAX

2. CocTaBbTe alrOPUTM HAX0XKJICHNUS KOpPHEH TPEX KBAAPATHBIX YPaBHEHUN HA aITOPUTMHUUYECKOM SI3BIKE

3. CocraBbTe ONEPATOPHYIO 3aMIUCh AITOPUTMA HAXOXKICHHS KOPHEH TPEX KBaJpaTHBIX ypaBHECHUIH

4. CocraBbTe 0JIOK-CXEMY aJIrOPUTMa HaX0XKICHUSI KOPHEH TPEX KBAAPATHBIX YpaBHEHHUN

5. TToMeHstiiTe MECTaAMHU 3HAYSHHUS MEPEMEHHBIX X U Y C HCIOJIb30BAHIEM MPOMEKYTOUHOM TIepeMenHoi (1:=X; X:=Y; Y:=t;)
6. CocraBbTe NpOrpaMMy HaXO0XIE€HHUS KOPHEH TPEX KBaJpaTHBIX YPaBHEHHH.

7. Ilapbl HEOTPULIATENIFHBIX, BEIIECTBEHHBIX YHCEI BBOAATCA C KiIaBHATyphl. [locunTaTh nmpousBeieHne Al KX 101 mapel U
CyMMy BceX grceln (ucmoib3osath While).

8. 3amoHNTE ¥ BRIBECTH Ha KpaH MaccuB 5 X 10 caydaifHbIX 1enbIx yncen B quana3one ot —100 mxo 100.

9. HaiiTu cymmy Bcex 371€MEHTOB OJJHOMEPHOI'O MacCHBa, UMEIOIINX YETHBIE UHAEKCHI.

10. Co3aaTh OJHOMEPHBI MacCHB CITyYalHBIX LIENbIX YUCcel B quana3zone (-7,2). [lepectaBUTh B 00paTHOM MOPSAKE
3JIEMEHThI MacCHBa.

11. B nBymepHoM maccuBe 5 x 10 ciryuaiiHbIX 4nces OpraHu30BaTh JIMHEHHBIM MONUCK MEPBOTO, MMOCIETHETO U BCEX
BXOXKJICHUH 3JIEMEHTOB, YAOBJIETBOPSIOIIUX YCIOBUIO.

12. TIpoBecTH COPTUPOBKY OJTHOMEPHOTO MacCuBa LieNbIX unces MetooM «IlocienoBaTenbHBIX MUHUMYMOB).

13. IIpoBecTH COPTUPOBKY OJJHOMEPHOT'O MacCUBa LEJIBIX yrced MeToAoM «Ily3bipbKay.

14. IIpoBectu copTUpOBKY «BKiltoueHHEM» OJJHOMEPHOTO MacCHBA LIEJIbIX YHUCEJI IIPU €TI0 3aM0JHEHUU.

TpakTudeckue 3amanus mo 6azoBomy Moayio No2 «CxeMOTeXHHKa U PorpaMMupoBanue Ha miarhopme Arduinoy»
1. CocraBbre 0030p ammapaTHoit yactu wiatdopmer Arduino

2. 3amporpaMmupyii Muranue cseroaunoaa ¢ yactotoit 1 I'g (0,5 cex cBeturcst, 0,5 cek He CBETHTCS).

3. ITocTpoiite 1 3anporpaMMupyiTe cBeTodOp.

4. IlocTpoiiTe 3JEeKTPOHHYIO CXEMY CO CTATMBAIOLINM PE3UCTOPOM ISl PErUCTpallMy HaXKaThsl Ha KHOIIKY (CBeTohop
TIEPEKIII0YACTCS 0 HAXKATHUIO KHOTIKH).

5. TTocTpoiiTe NMEKTPOHHYIO CXEMY C MOATATUBAIOLINM PE3UCTOPOM AJISI PETUCTPALIMK HaXKaTHs Ha KHOTIKY (cBeTodop
HEePEKII0YaeTCsl 0 HAKATHUIO KHOIIKH).

6. [locTpoiiTe u 3anporpaMMHUpyHTe EKTPOHHYIO CXEMY, TUIABHO YBEIHUNBAIOIIYIO, @ 3aT€M YMEHBIIAIOIIYIO CHITY
cBeueHus cBeroauona (ucnonssyite LHIMM).

7. Orobpasute B MoHHTOpE MOpTa cpeast Arduino IDE tekyrne moka3aHus JaTdrKa OCBEIIEHHOCTH (HE0OXO0 MO
MOCTPOUTH U 3alIPOrPaMMHUPOBATh Ha OCHOBE (POTOPE3UCTOPA).

8. BBemuTe orpannueHus Ha NCXOHbBIE 3HAYCHUS U HOpMupyiiTe mkary (0 — coBcem TemHo, 100 — sipue He OBIBaET).
9. IlocTpoiite 1 3anporpaMMHUpyITe yrpaBiIeHHEe YaCTOTONH MUTaHUS CBETOIMOA C IIOMOIIBIO aHAJIOTOBOI'O CUTHAJIA
(HanpuMep, PeryIupyeM MOTCHIHOMETPOM).

10. ITocrpoiite u 3amporpaMMupyiTe ynpaBieHHE CKOPOCThIO BpallleHHs ABurareis ¢ nomouisto [IIMM na ocHoBe




aHaJIOTOBOTO CHrHaJia (HalnpuMep, peryjiupyeM MOTEHIIMOMETPOM).

11. TIlocTpoiiTe 1 3amporpaMMupyiiTe yrpaBieHHe HaPaBICHHUEM BPAIICHNS IBUTATENSI TIOCTOSHHOTO TOKA 110 HAYKATHIO
KHOIIKM ¢ nomo1neto H-mocra

12. TocTpoiiTe 1 3amporpaMMUpyITe yIpaBiIeHHE CEPBOJBUTATEIEM HAa OCHOBE IMMOKA3aHUN AATYNKA OCBEUICHHOCTH UITH
TeMIIeparypsl (HapuMmep, YeM TeMHee, TeM OOJIbIIe Yrojl TOBOPOTa CEPBOIBUTATENIS).

13. TToctpoiiTe U 3arporpaMMupyiTe cXeMy YIpaBJIeHUs LIaroBbIM JABUrareieM. M3MeHsiiTe CKOpOCTh BpallleHHs ABUraTes,
IUKJINYECKU YBEIUYHUBAs €€ U yMEHbIIAsL.

14. IToctpoiiTe u 3aporpaMMUpPYHTe cxeMy, peanusyrolyo 3¢ ekt «beryuuii BcagHuk»

15. Tlocrpoiite 1 3apOrpaMMHUPYIHTE CXeMY OTOOpaKEHHS JaHHBIX O PACCTOSIHUM JI0 TIPETATCTBHS B BU/IC THCTOTPAMMBI

16. Ynpasiss cBeTOAMOJaMU Ha YETHIPEXPa3psiIHOM CEMUCETMEHTHOM MHMKATOPE C UCIIOIb30BaHUEM CIIBUTOBOT'O PETUCTpPa,
0TOOpa3uTe MOKa3aHMs JaTYNKA OCBELIEHHOCTH.

17. OroGpasute Ha 3kpane XKK-nucnies Texyiye nokazaHust JaT4yiuKa OCBELIEHHOCTH.

18. OroGpasute Ha 3kpane XKK-mucnies Tekyiiye mokazaHus JaT4iKa OCBELIEHHOCTH B BU/I€ aHUMHUPOBAHHOTO IIpOrpecc-
Gapa.

19. Cospaiite mporpaMMy BKJIFOUYEHHSI-BBIKIIOUEHUS CBETOAMUOIOM C IIOMOIIBI0 BH3YalbHOM Gopmbl WiNdOWS-npHiIoKeHHs.
20. Co3zmaiiTe mporpaMMy YIIpaBICHHUS IPKOCTHIO CBETOIUO/A C IOMOINBIO Bu3yanbHOH hopmbl Windows-nipuioskeHns

21. Cozmaiite Windows-nipuoxenue, 0ToOpakarolee TEKyIee pacCTOSHUE [0 TPEMATCTBHUS B PEIKUME PEATbHOTO BPEMEHH
¢ uarepBaiom 0,5 cek.

22. Cozmaiite Windows-nipuoxenue, cofepskaniee 00JacTh, SIPKOCTh KOTOPOH 3aBHCHT OT TTOJ0KEHHS PYIKH
MOTEHINOMETpa

23. Cospmaiite Windows-npuioskeHue, 0ToOpaxkaroniee H3MEHEHHE YPOBHS OCBEIICHHOCTH B BHJE TPpadyKa, H3MCHSIONMIEroCs
B PEXUME PeabHOr0 BpeMeHu ¢ yacToToi 0,1 c.

24. Cospmaiire Windows-npriokeHue, 0ToOpakaromiee H3MEHEHAE YPOBHS OCBELICHHOCTH B BHE rpaduka, H3MEHSIOIIEr0Cs
B peXHME peallbHOTro BpeMeHu ¢ yactoroii 0,1 ¢, oTobpaxarorero nmocienaue 100 3HauCHHIA.

25. PaspaboraiiTe Kelic BHEYPOUHOTO MEPONIPUATHS JUIS IIKOJLHHUKOB II0 PEAM3alliy IPOEKTA MAJIOH aBTOMATH3AIIMH.

5.2. TeMbl NUCbLMEHHBIX paboT

I[MPUMEPHBIE TEMbBI PEOEPATOB

1. TenpeHIMK Pa3BUTHSI KOMIIOHCHTHOMN 0a3bI 3JIEKTPOHUKH.

2. CoBpeMeHHasi CXeMOTEXHHUKA.

3. XapakTepHUCTHKH B OCOOCHHOCTH BepcHii KoHTposuiepoB Arduino.

4. CpezcTBa mporpaMMHUpOBaHus KOHTpoutepoB Arduino.

5. Opranu3anus ynpasieHus KoHTposurepom Arduing mo 6ecripoBoIHBIM KaHaIaM CBSI3U.

5.3. ®oH1 OLIEHOYHBIX CPEACTB

Bomnpocs! 1151 3auera

1. Buzsl nporpaMMupyeMoi 31€KTPOHUKY, HA3HAUCHUE U KJIACCU(PUKAIINS IPOIPAMMUPYEMBIX KOHTPOJLIEPOB.

2. OCHOBHBIE TIOHATHUS aNropUTMOB. Ompe/ieJIeHNe U CBOHCTBA allropuTMa. AropuTMudeckue cucteMbl. OOIre npaBuiia
TOCTPOEHUs AropuTMOB. CIIOCOOBI 3aIUCH aITOPUTMOB

3. Ctpykrypa anroputma. [IoHsATHE 0a30BBIX AJTOPUTMHIECKUX CTPYKTYp. OnucaHue IMHEHHBIX U Pa3BETBISTIOIINXCS
QJITOPUTMOB.

4. Ctpykrypa anroputma. [TonsTue 6a30BbIX aITOPUTMUUIECKUX CTPYKTYp. Onucanue UKINIECKUX aITOPUTMOB.

5. AnroputMsl 00pabOTKH OTHOMEPHBIX MAacCHBOB U MaTpull. HaxoxxJeHne MUHUMAJIBHBIX 1 MaKCUMAaJIbHBIX 3JIEMEHTOB B
MAacCHBax, aJITOPUTMbI BCTABKU U yAAIE€HHS 3JIEMEHTOB U3 MacCHUBA.

6. AJITOpUTMBI COPTUPOBKH MacCUBOB. MeTOJ1 COPTUPOBKH OOMEHOM.

7. ANTOopuUTMBI COPTUPOBKH MaccHBOB. MeToJ1 COPTUPOBKH BHIOOPOM.

9. AIropuUTMBI COPTUPOBKH MaccHBOB. MeTOJ1 COPTUPOBKH BKIIOUCHHUEM.

10. Dy1eKTPOHHBIE BIIEMEHTHI M KOMIIOHEHTHI ItaTdopmbl Arduing 1 crmocoOBI HX COMPSHKEHHUSL.

11. TToncoeauHneHne cBETOIUOI0B, 3aKk0H OMa, pacu€T MOLHOCTH.

12. IIporpamMmupoBanue HUGPOBBIX BEIBOAOB. IIIMpOTHO-UMITYIbCHAS MOAYIISLIUSL.

13. CuntbIBaHHE JAHHBIX C UPPOBBIX KOHTAKTOB (CTATUBAIOIIMN M MOATITUBAONINI PE3UCTOPHI). Y CTpaHEeHHE «apedes3ray
KHOTIOK.

14. TonsiTue 06 aHANOTOBBIX M M(PPOBBIX cUrHaiax. [IpeoOpazoBaHie aHAIOTOBOTO CUTHANA B IIU(PPOBO.

15. Mcnonp30BaHie aHAJIOTOBBIX JaTYHKOB.

16. YpaBieHue aHaJIOTOBBIMU BBIXOZAaMU 110 CUTHATY OT aHAJIOTOBBIX BXOJIOB.

17. IlopkroyeHue ABUTaTENIeH MOCTOSHHOTO ToKa (00pbOa ¢ BEIOpOocaMu HaNpsDKEHUs, UCIIOIb30BaHUE TPAH3UCTOPA B
KaueCcTBE MePEeKIIIoYaTeNs], HA3HAUCHHUE 3aIUTHBIX AUOJOB U OTACIBHOTO HCTOYHUKA TUTAHUS).

18. YnpaBieHne HanpaBiIeHUEM U CKOPOCTBHIO BPAIIeHNs JBUTATENS TOCTOSIHHOTO ToKa ¢ momouisio M.

19. Buzs! 1 npuHImI paboThl CEPBOIBUTATENS.

20. Buzpl, npuHInD paboThl, JOCTOMHCTBA U HEJJOCTATKHU IIATOBBIX JBUraTelIeH.

21. IlpuHumn necTBUS U Ha3HAYSHUE CBUTOBBIX PETHCTPOB.

22. B3aumopelcTBHE C KHUIKOKPUCTAIUTNUYECKUMH JUCTIIESIMHU.

23. Cpena nporpammupoBanus Microsoft Visual Studio.

24. Ucnonp3oBanue USB u nocienosatenbHOro nHTepdeiica.

25. Oco0eHHOCTH YUeOHBIX MPOEKTOB MAJIOH aBTOMATHU3AI[UH

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB




6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHEYEHHUE JUCHUIIIUHBI (MOAY JIST)

6.1. PekomeHnayeMasi JurepaTypa

6.1.1. OcHoBHas JUTEpPaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI

JI1.1 |Jlerocraes H. C., MHUKpO3JIeKTpOHUKA: YaeOHOe rmocodue Tomck: Onb Konrenr, 2013
Yersepros K. B.

JI1.2 | Ap1bxo M. A., Hudposas MUKpO3IEKTPOHUKA: YueOHOE rmocodue Hoocubupck: HoBocubupckwuii
Vnosuuenko A. B., TOCY/IapCTBEHHBIN TEXHIYECKUN
Bonxos A. T'. yauBepcuteT, 2019

JI1.3 |3narononsckuii . M. [ [IporpamMmupoBaHue: TUIIOBBIE 334, AITOPUTMbL, METOMBL: Mocksa: JIaboparopus 3HaHHH,

yuebHoe nocobue 2020
JI1.4 | 3ro3bK0B B. M. [IporpamMupoBanue: yueOHoe mocodue Tomck: Onb Konrenr, 2013

6.1.2. lonoJHUTeIbHAS JUTEpPaTypa

ABTODBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI

JI2.1 | Tposu II. E. MHUKpO3JIEKTPOHUKA: YaeOHOe mocodue Tomck: Tomckmit
rOCY/IapCTBEHHBI YHUBEPCUTET
CHCTEM YIpaBICHUS U
panuosnexkrponnkn, 2007

JI2.2 | I'yneko A. B. [IporpamMupoBanue: yaeOHO-METOJMUECKOE ITocoOne Hoocubupck: HoBocubupckwuii
TOCYJapCTBEHHBIN TEXHUYECKHUI
yauBepeutet, 2019

6.3.1 JInueH3noHHOE ¥ CBOGOIHO paclpocTPaHsieMoe MPOrpaMMHoe odecniedeHne, B TOM YHCJIe 0TeYeCTBEHHOT 0
NPOM3BOJICTBA

JJ1s1 OCBOGHUS TUCHIMILUIMHBI HEOOX0IUM KOMIBIOTEP € TpaduyecKoil onepalnoHHON CHCTEMO, OQHUCHBIM MTaKETOM IPHIIOKEHHUH,
HHTEpHET-Opay3epom, mporpammoii aist urenust PDF-daiinos, mporpamMMoii a1 mpocMoTpa N300pakeHui 1 BUAeo(DaiiioB u
TIPOrpaMMoOii 1711 paboThI ¢ apXUBaMH.

6.3.2 Ilepedyenb npodeccHOHATBHBIX 023 JaHHBIX U HHGOPMALHMOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: anexrponHas 6nbaroTeyHas cucTemMa : 6aza JaHHBIX COJCPIKHUT CBEICHHS 00 OTEUSCTBEHHBIX KHUTAX U
MIEPHOTUUESCKUX U3IAHUAX TI0 HAyKe, TEXHOJIOTHH, MeUIIMHE 1 0Opa3oBanuio. Anpec: http://elibrary.ru. Pexxum nocryma:
MupuBuayanpHblil HEOrPaHUUYEHHBIH JOCTYII.

2. DNeKTPOHHO-OMOIHOTEIHAS CHCTeMa «Y HUBEPCUTETCKast OnbnoTeka onnaitiy». Anpec: https://biblioclub.ru. Pexxum nocryma:
MunuBuayanbHblil HEOrPAHUYEHHBIN JOCTYII.

3. DieKTpoHHO-OMbIMoTE Has crucTeMa n3aatenseTBa «JIAHB». Anpec: e.lanbook.com. Pexxnum noctyma: MHIUBH Iy bHBI
HEOTpaHMYEeHHBIH JOCTYII.

4. O6pasoatenpHas miatdopma «FOpaitt». Anpec: https://urait.ru. Pexxum nocryna: WHIHBUAYaTIbHBIH HEOTPAHUYEHHBIN TOCTYII.
5. IC Antumnaruar: cuctema obHapykeHus 3anMctBoBanuii. Anpec: https://krasspu.antiplagiat.ru. Pexxum gocrtyma:
MupuBuayanbHblil HEOrpaHUUEHHBIH JOCTYII.

7. MTO (o6opyaoBanue 1 TeXHHYECKHE CPeACTBA 00y4YeHMs)

IlepeyeHpb y4eOHBIX ayUTOPHIA U TIOMEIICHNH 3aKpeIUIsIeTCs €XKEeroAHbIM puKazoM «O 3aKpenyieHu ayIuTOpUi U IOMEIICHHH B

8. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIINXCA IO OCBOEHUIO JUCHHUTIIMHBI (MO1Y JIST)

BaxxHoe MecTo B OCBOCHUU Marte€puaia o Kypcy «OCHOBBI nporpaMMI/IpyeMoﬁ MHKPOSJICKTPOHUKW) OTBOAUTCA CaMOCTOSI TEILHOM
pa60Te CTYACHTOB BO BHCAYJUTOPHOE BpEMA C MaTE€pHaiOM, U3JIO)KEHHBIM B peKOMeHﬂyeMOﬁ JINTEPATypC U HHTCPHET-UCTOUYHUKAX,
T.K. 0€3 3HaHUS TCOPETUYCCKOTO MaTe€prajia U OCMBICJICHUSA ITOCTABJICHHBIX 3a1a49 HCBO3MOKHO BBIITOJIHEHUC MTPAKTUICCKUX 3allaHI/Iﬁ
CBA3AHHBIX C KOHCTPYUPOBAHUEM U IPOTrpaMMHUPOBAHUEM IJICKTPOHHBIX CXEM. TTocenienue na6opaTopm,1x 3aHATUI SBISIETCS
00s13aTEIHLHBIM JUIA TIOJTHOLICHHOI'O OBJIAICHUA }IHCHHHHHHOﬁ.

Pedepats He0OX0AMMO CIaBaTh MIPENOAABATEINIO B HarleuaTaHHOM Buze. O0beM pedepara He Ooree 9 cTpaHUI] MAIIMHOIKCHOTO
TEKCTa BKIIFOYAsl TUTYJIBHBIN JIHCT, COJEPIKAaHUE U CIIUCOK TuTepaTyphl. TexcToBbli MaTepuan odpopmisercs 14 mpudrom uepes 1,15
HHTEpBaI, KpacHast CTpoka 1,25, mHTepBan Mex 1y ab3amamu «0», OTCTYIL: cieBa 3; cipaBa 2, BEIPAaBHUBAHHE TEKCTa 110 MIUPHHE
crpaHunbl. CTPYKTYPHBIMH 3JIEMCHTAMH SBISIOTCS:

- TUTYNbHBIN HUCT

- Coneprxanue




- Beenenue

- OcHOBHas yacTh

- 3aKJI0YEeHNE U BBIBOJBI

- bubnuorpaduyeckuii cnucok (He MeHee 5 HCTOYHUKOB, KOTOPBIMU MOTYT OBITh pecypchl B ceTH MHTEpHET AJIsl KOTOPBIX
ykasbiBaercst URL)




