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NPEJMETHO-IPAKTUYECKHUHU MOYJIb
OCHOBBI IPOrPaAaMMHPYEMOl MUKPO3JICKTPOHUKHI

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit

VueOHbIii m1ax

D9 ®u3nku, TEXHOJOTHU U METOTUKHU 00yYeHH S

44.03.05 TexHOJIOTHS U IOMOJIHUTENbHOE 00pa3oBanue (ouHoe, 2025).plxX
44.03.05 IMemaroruueckoe oOpazoBanue (C IByMs IPOQUISIMH MOJATOTOBKH)
HanpasnenHocts (poduiib) o6pazoBarenbHOM porpaMmbl TeXHOIOTHS U
JIOTIOJTHUTENIFHOE 00pa3oBaHye (II0 HANPABICHUIO POOOTOTEXHHKA, AITHTHBHBIE 1
HMMMEPCHBHBIEC TEXHOJIOTHH )

Brinyckaromas xadenpa:

OU3KMKH, TEXHOJIOTUH U METOJIUKH 00yUeHHS

Kpanuduxarus O0axanasp

Dopma 00yueHUs OYHas

OO0w1as Tpy10eMKOCTh 23ET

Yacos 1o yueOHOMY TUIaHy 72 Bupl KOHTPOJIST B ceMecTpax:
B TOM YHCIIE: 3a4eTHl ¢ OLEHKON 8
ayJUTOPHBIE 3aHATHS 46
caMOCTOsITeNIbHAsE paboTa 25,85
KOHTaKTHast paboTa BO BpeMs 0

npomesxyrouHoit arrecraruu (MKP)

Pacnpeueﬂeﬂne YacoB JUCHMILJIMHBI 110 CeEMeCTpam

Cemectp
(<Kypc>.<Cemectp 8(4.2)
Ha Kypee>) Hroro
Henens 16 1/6
Bun 3anstuit vII PIT yII PIT
Jlexunu 20 20 20 20
JlabopatopHsbie 26 26 26 26
Kontpons Ha 0,15 0,15
MIPOMEKYTOYHYIO
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
Htoro 72 72 72 72




IIporpammy cocraBuii(u):

xmH, [Joyenm, Lllaopun Heops Bradumuposuu

Pabouast nporpamMma JUCIUILINHEL

OCHOBBI IPOrPaMMHPYEMOii MUKPO3JIeKTPOHUKH

pa3pabotana B coorBercTBuu ¢ ®PI'OC BO:!

®denepabHBIN roCyIapCTBEHHBIH 00pa30BaTeIbHbINA CTaHAAPT BRICIIEr0 00pa30BaHus - OaKkajlaBpuar MO HAIpPaBJICHUIO TOJATOTOBKH
44.03.05 INenaroruueckoe oOpazoBanue (¢ IByMs HpoQuIsIMU NOATrOTOBKH) (1prka3 MunoopHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HAa OCHOBAHUH yqe6Horo IJ1aHa:

44.03.05 TMemaroruueckoe oOpazoBanue (C IByMs MPOQPHISAMHE MOTOTOBKH )

HanpasnenHocts (poduib) o6pazoBarenbHON porpaMMbl TEXHOIOTHS U TOTIOJHUTEIbHOE 00pa3oBaHue (10 HATIPABICHHIO
POOOTOTEXHHKA, aATUTUBHBIE 1 UMMEPCHBHBIE TEXHOJIOTHN)

Brinyckaromas kadepa:

DU3HKH, TEXHOJIOTHH U METOTUKH 00YICHHUS

YTBEPXKJEHHOI0 yu€HbIM coBeToM By3a oT 01.01.1754 npotoxon Ne .

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

D9 ®u3uku, TEXHOJOTMU U METOTUKH 00y4YeHHS

IIporokom ot 07.05.2025 r. Ne 10
3aB. kadenpoii Jlareinues Cepreii BacunbeBnu

CoracoBaHo ¢ npeacTaButessiMu padoroaareneii Ha 3aceganun HMC YI'H(C), npotokon Ne_ ot 20 T

Ipencenarens HMC YT'H(C)
1754 r.



1. IIEJIM OCBOEHMSI JMCLIUTLTAHBI (MOLY.JIST)

cDOpMI/IpOBaHI/Ie CUCTEMBI 3HaHHfI, yMeHI/Iﬁ W HaBBIKOB JJIs1 OpraHrn3alnn pa60TI>I 06yr{a101m/1xca 10 KOHCTPYUPOBAHNIO CXEM U3
OJICKTPOHHBIX KOMIIOHECHTOB U IPOIPaMMUPOBAHHUIO KOHTPOJUIEPOB U1 YIIPABJIICHUSI UMU.

2. MECTO JUCHMILTUHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJbHOM ITPOTPAMMDbI

Huxn (pazgen) OIT: | F1.B.02./1B.02

2.1| TpeGoBaHus K NpeIBAPUTEIBLHOM MOAT0TOBKE 00Y4aKOIIEr0Csi:

2.1.1 | DNeKTPOTEeXHUKA U FICKTPOHUKA

2.1.2 | Beicimasg MareMaTHka

2.1.3 | MexaTpoHHKa U poOOTOTEXHUKA

2.2 | JucumnauHbl (MOAYJIH) M MPAKTHKH, 1JIsl KOTOPHIX OCBOEHUE JAHHOI AUCHUTIIMHBI (MOIYJIs) HEOOX0IUMO KAK
npeauecTByomee:

2.2.1 | OcHOBHI pa3pabOTKU BUPTYAITBHBIX HHCTPYMCHTOB

2.2.2 | OCHOBBI COPEBHOBATEIEHOH POOOTOTEXHUKH

2.2.3 | IIpakTHKYM 110 MOJAEITMPOBAHHUIO TEXHOJIOTHYECKUX YCTPOHCTB

3. POPMUPYEMBIE KOMIIETEHIIUX 1 UHAUKATOPBI UX TOCTUKEHUA

IIIK-1: Cnoco0eH NJIaHUPOBAThL U NPUMEHSITh TEXHOJIOTHYeCKHe IPOLecChl U3roTOBJIeHUS 00beKTOB TPY1a B
npodgeccHoHAIbLHON NeJaroruyeckoii JesiTeIbHOCTH

TITIK-1.1: Bﬂa}leeT 3HAHUAMHU O TPAAUIMOHHBIX, COBPEMEHHBIX H MEPCIEKTUBHBIX TEXHOJOIHYICCKHUX Ipoueccax

3HaThb:

VYposens | YBepeHHO 3HAaeT 0COOEHHOCTH TPAAUIMOHHBIX, COBPEMEHHBIX U EPCIIEKTUBHBIX
TEXHOJIOTMYECKUX NPOLIECCOB

VYposens 2 3HaeT 0COOEHHOCTH TPaJUIIOHHBIX, COBPEMEHHBIX H IEPCIIEKTHBHBIX TEXHOJIOTHIECKIX
HIPOIECCOB

VYposens 3 IToBepXHOCTHO 3HAET OCOOEHHOCTH TPAJULIUOHHBIX, COBPEMEHHBIX U NIE€PCIEKTUBHBIX
TEXHOJIOTHIECKHX IIPOIIECCOB

Ymern:

Yposens 1 YMmeet 6€3 TpyAa OLEHUBATH IPEUMYIIECTBA U HEJOCTATKH TPaJAULIUOHHbIX, COBPEMEHHBIX
U [IEPCTIEKTUBHBIX TEXHOJIOTUYECKHUX MPOLIECCOB

VYposeHb 2 YMeeT oneHHBATh IPEUMYIIECTBA  HEAOCTATKH TPAIUIINOHHBIX, COBPEMEHHBIX
HEPCIEKTUBHBIX TEXHOIOTHUECKUX IPOLIECCOB

VYposens 3 VlcBIThIBaeT 3aTPYAHEHHS C OLIEHKOH IIPEUMYIIECTB U HEIOCTATKOB TPAINIINOHHBIX,
COBPEMCHHBIX U MEPCHEKTHBHBIX TEXHOJIOTHUYECKHX MPOIIECCO

Baanern:

Yposens | YBepeHHO BiaeeT HaBbIKaMU OLICHKH MPEHMYIIECTB U HEIOCTaTKOB TPaJULUOHHBIX,
COBPEMEHHBIX U MEPCHEKTHBHBIX TEXHOIOTHYECKHX POIIECCOB

Yposens 2 BrnaneeTr HaBbIKAMU OLIEHKH IPEUMYIIECTB ¥ HEJOCTATKOB TPAUIOHHBIX, COBPEMEHHBIX
U [IEPCTIEKTUBHBIX TEXHOJIOTNYECKHUX IIPOLIECCOB

VYposeHs 3 IToBepXHOCTHO BIIaZieeT HABBIKAMH OICHKH IIPEUMYIIECTB U HEJOCTATKOB TPAINUIINOHHBIX,
COBPEMEHHBIX U MEPCHEKTHBHBIX TEXHOTOTHYECKHX POIIECCOB

MIIK-1.2: leMmoHCTpUPYeT YMEeHUsI IKCILTYATAIIUHM Y4eOHOTr0 000py/I0BaHUSI IPH CO3AAHUU 00bEKTOB TpyAa

3HaTh:

VYposens | YBepeHHO 3HaeT 0COOEHHOCTH IKCILTyaTallny y4eOHOTO 000pyIOBaHHUS IPH CO3AaHUU
00BEKTOB TpyIa

Yposens 2 3HaeT 0COOCHHOCTH KCIUTyaTallud y4eOHOro 000pyIOBaHUS TP CO3/IaHHH 00BEKTOB
Tpyaa

VYposens 3 IToBEpXHOCTHO 3HAET OCOOCHHOCTH IKCILTYaTallu y4eOHOTO 000PyIOBaHUS MIPU
CO3JIaHUU OOBEKTOB Tpya

Ymetn:

VYposens | Be3 Tpyzna ymeeT npuMeHSITh yieOHOe 000pyIOBaHUE TIPH CO3JaHUH OOBEKTOB TPYyIa

VYposens 2 YMeeT npuMeHsTh yueOHOe 000pyIOBaHHE TIPH CO3IaHIH OOBEKTOB TPYyIa

VYposens 3 HcnbiThIBaET 3aTPyIHEHHS C IPUMEHEHHEM YIeOHOT0 000pyIOBaHUS MIPU CO3IAaHUU
00BEKTOB Tpyaa

Baagers:

VYposens | YBepeHHO BlaeeT HaBbIKaMU SKCIUTyaTalii Y9eOHOTO 000pYI0BaHHS IIPH CO3aHUH

00BEKTOB TpyJa




Yposens 2 Brageer HaBbIKaMU SKCIITyaTalMy yueOHOTO 000pyIOBaHMS IPH CO3AaHUN 0OBEKTOB
Tpyna
VYposens 3 IToBepXHOCTHO BIa/ieeT HABBIKAMH AKCILTyaTallMK y4eOHOTO 000pyIOBaHUS IIPU CO31aHUU
00BEKTOB Tpy/Aa
4. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOAY JIST)
Kon HanmeHoBaHuUe pa3/e/10B U TeM /BHJ Cemectp / | Haco | Komneren- | Jlutepatypa | Hute | IIpumeuanue
3aHATHSA 3aHATUs/ Kype HUHU U 3J1. pecypcesl | pakT.
Pa3gen 1. OcHOBBI aJITOPUTMHU3ALUH U
NMPOrpaMMHUPOBAHUS
11 Beenenue. O0uue cBegeHus 0 8 2 JI1.1
NIPOrpaMMHUPYEMOM INEKTPOHUKE U €€ JI1.2J12.1
cxemoTexHuke /JIex/
1.2 IIporpammupoBanue B cpeae Arduino 8 2 JI1.1
IDE /JTex/ JI1.2J12.1
13 AJropuT™MBI 00pabOTKH MAaCCHBOB. 8 2 JI1.3J12.1
IMouckossle anroputmsl /Jlex/
1.4 BasoBsie anropuTMudecKkue 8 2 JI1.3J12.1 B cooTBercTBHM
CTpYKTYpHI /J1ab/ c ®OC
15 Anropurmsl 00paboTKi MaccuBoB /J1ab/ 8 2 JI1.3J12.1 B cooTBercTBUM
c ®0C
1.6 AJTOPUTMBI COPTHPOBKH MaccHBOB /J1a0/ 8 2 JI1.3J12.1 B cooTtBercTBUM
c ®0C
1.7 OO1mue cBeleHns 0 MPOrpaMMHUPyeMOit 8 2 J1.1
AJIEKTPOHHKE U ee cxemoTexHuke /Cp/ JI1.2J12.1
1.8 Anropurmsl 00paboTkr MaccuBoB /Cp/ 8 2 JI1.3J12.1
1.9 ANTOpUTMBI COPTUPOBKH 1 noucka /Cp/ 8 4 JI1.3J12.1
1.10 IIporpammupoBanue B cpee Arduino 8 2 JI1.4J12.1
IDE /Cp/
Pazgen 2. CxeMoTeXHHKA U
nporpaMMHupoBaHue Ha niiatgopme
Arduino
2.1 DnemeHTHas 6a3a IaTGOpMBI 8 2 JI.1J11.2
Arduino /JTex/
2.2 ITudpoBble KOHTAKTHI BBOJA-BBIBOJA. 8 2 JI1.1J11.2
upoTHO-UMITYIbCHAS MOAYISIHs /JIek/
2.3 Onpoc aHAJIOTOBBIX TaTYUKOB /JIex/ 8 JI.1J11.2
2.4 Hcnons3oBaHue TpaH3UCTOPOB U 8 JI1.1J11.2
yIIpaBiseMbIX aBuUrareinei /JIex/
25 Casurossie peructpsl /Jlex/ JI.1J11.2
2.6 Bzaumopeiictaue ¢ JIT.1J11.2
KHUIKOKPUCTAITAIECKUMHU
nucruiesmu /Jlex/
2.7 VYueOHble 3a1a4n 15 IPOSKTHON 8 2 JI1.1J11.2
JeSTeNbHOCTH IIKOJIBHUKOB /JIek/
2.8 Opranuzanus nupoBoro BBoa- 8 2 JIT.1J11.2 B cootBercTBUM
BbIBOJA /JIab/ c ®0C
2.9 Onpoc aHAJIOTOBBIX 1aT4uKOB /J1ab/ 8 2 JI.1J11.2 B cooTBercTBHM
c ®OC
2.10 YnpaBieHue 3JIeKTPOABUTATENIMHU 8 2 JIL.1J11.2 B cooTBeTcTBHM
MOCTOSIHHOTO ToKa /J1ab/ c ®OC
2.11 Hcnonb3oBaHue cepBOIIPUBOIOB U 8 2 JI1.1J11.2 B cootBercTBUM

IaroBbIX aBurareiei /J1ad/

c ®OC




2.12 Cnasuroseie peructpsl /J1a6/ 8 4 JI.1J11.2 B cooTBercTBHM
¢ ®OC
2.13 BsaumoelicTBue ¢ 8 2 JI1.1J11.2 B cooTBercTBUM
JKUJIKOKPUCTAJUINIECKUM qucrieeM /J1ab/ c ®OC
214 OCHOBBI TIPOTPaMMHPOBAHHSI Ha SI3bIKE 8 6 JI1.3J11.4 B cooTBercTBHM
C# /J1ab/ ¢ ®0C
2.15 VYupasnenne Windows-npuoxeHuemMm 8 2 JI1.3J11.4 B cooTBeTcTBUH
yepes3 nocienoBaTenbHbIil unTepdeiic /Cp/ ¢ ®OC
2.16 Y4eGHble 3ajauu JUIS NPOSKTHOM 8 2 JI1.1J11.2 B cooTBercTBHM
JIeSITeIbHOCTH IKOJIBHUKOB /Cp/ c ®OC
2.17 OnementHas 6a3za Arduino /Cp/ 8 2 JI.1J11.2
2.18 [{udpoBoii 1 aHATIOTOBBIN BBOI- 8 4 JI.1J11.2
BeIBOA1 /Cp/
2.19 YrpasieHue ABUTaTeIsIMU U 8 3,85 JI1.1J11.2
cepBonpuBoaamu /Cp/
2.20 BsaunMoieiicTBrE ¢ KOMITBIOTEPOM Yepe3 8 2 JI.1J11.2
nocienoBaTenbHbIN naTepdeiic /Cp/
2.21 3auér ¢ ouenkoii /KPD/ 8 0,15 JI1.1J11.2 B cooTrBercTBUN
JI1.3 ¢ ®0C
JI1.4J12.1
J12.1

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BONPOCHI U 3aIaHUS

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

1. CoctaBbTe 0030p IPOrpaMMHUPYEMBIX KOHTPOJUIEPOB, JOCTYIHBIX AJIS HCIOIb30BaHUS B 0011e00pa30BaTeIbHBIX
YUPEXKIECHUAX

2. CocTaBbTe aITOPUTM HAaXO0XKJEHUsl KOPHEH TPEX KBaAPATHBIX YPaBHEHUI HA aJIFTOPUTMHUUECKOM SI3BIKE

3. CocraBbTe ONEPATOPHYIO 3aMKCh AJTOPUTMA HAXOXKIEHU KOPHEH TPEX KBaJpaTHBIX YpaBHEHHUH

4. CocraBbTe OJIOK-CXEMY alrOpUTMa HaXOXKACHHS KOPHEH TPEX KBaJIpaTHBIX ypaBHEHUIH

5. TToMeHstiiTe MECTAMH 3HAYEHHUS TEPEMEHHBIX X U Y C MCIOI30BaHIEM ITPOMEKYTOUHOM TIepeMeHHO# (1:=X; X:=Y; Y:=t;)
6. CocraBbTe NpOrpaMMy HaXO0XIE€HHUS KOPHEH TPEX KBaJpaTHBIX YPaBHEHHH.

7. I1apbl HEOTPHULIATENILHBIX, BEILIECTBEHHBIX YHCEN BBOAATCA C KiIaBUATyphl. [locunTars npousBefieHue Ul KaXX 01 Mapbl U
CyMMy Bcex umcen (ucmoib3oBath While).

8. 3anosHUTH U BBIBECTH HA KpaH MaccuB 5 X 10 ciyyaitHbIX nesbix yncen B quanazone ot —100 go 100.

9. HaiiTu cymmy Bcex 371€MEHTOB OJJHOMEPHOI'O MacCHBa, UMEIOUINX Y€THBIE HHACKCHI.

10. Co3atb OTHOMEPHBI MacCHB CIIYYaiHBIX LEeNbIX Yncen B auana3oHne (-7,2). [lepectaBuTh B 0OpaTHOM MOpPSIIKE
3JIEMEHThI MacCHBA.

11. B nBymepHoM maccuBe 5 x 10 ciyuaiiHbIX 4nces OpraHu30BaTh JMHEHHbIN MOUCK MEPBOTO, OCIEAHEr0 U BCEX
BXO0KJICHUH 2JIEMEHTOB, YAOBJIETBOPSIOIUX YCIOBHIO.

12. IIpoBecTu COPTUPOBKY OJJHOMEPHOI'O MAaCCHBa LEIBIX YKcen MeToaoM «llociienoBaTenbHbIX MUHUMYMOBY.

13. IlpoBecTH COPTUPOBKY OJHOMEPHOI'O MaccHBa LENbIX Yrces MeToaoM «Ily3pippkay.

14. TIIpoBectu copTupoBKy «BKitoyeHnEM» 0JJHOMEPHOTIO MacCHBa LEJIBIX YHCEN IIPU €T0 3al0JHEHUU.

IIpakTuyeckue 3amanus no 6azoBomy Moayaro Ne2 «CxeMOTeXHHKA U MPOrpaMMUpOBaHKe Ha ruiaTgopme Arduinoy
1. CocraBbTe 0030p anmapaTHO# yacTu mwiatdopmer Arduino

2. 3anporpammupyi Muranue cBeroauona ¢ yacroroi 1 I'n (0,5 cex cBerutcs, 0,5 cex He CBETUTCH).

3. ITocTpoiite 1 3anporpaMmMupyiTe cBeTodop.

4. TlocTpoiiTe 3MEKTPOHHYIO CXEMY CO CTATMBAIOIIMM PE3UCTOPOM ISl PErUCTPAIMK HaXKaThsl Ha KHOTIKY (CBETOhOp
HEPEKIII0YaeTCsl 0 HAKATHUIO KHOIIKH).

5. ITocTpoiiTe 3AEKTPOHHYIO CXEMY C HOATATMBAIOLIMM PE3UCTOPOM JIJIsl PETHCTPALIMH HAXKaTHS Ha KHOTIKY (cBeTodhop
HEePEKIII0YaeTCsl 0 HAKATHUIO KHOIIKN).

6. ITocTpoiiTe 1 3anporpaMMHUpYHTE IEKTPOHHYIO CXEMY, IUIABHO YBEIMYHMBAIOLIYIO, & 3aTEM YMEHBIIAIOIIYIO CHITY
cBeueHus cBeroanona (ucnonssyire [HIM).

7. Otobpasute B MoHHTOpE HopTa cpeast Arduino IDE rexyiue mokasanus JaT4ruKa OCBEIIEHHOCTH (HEOOX0qMMO
HOCTPOUTH U 3alPOrPaMMHPOBATh HAa OCHOBE (POTOPE3UCTOPA).

8. BeeauTe orpannueHus HA NCXOJHbIE 3HAYECHUS M HOpMuUpyHTe mKany (0 — coBceM TeMHO, 100 — sipue He ObIBaeT).
9. IlocTpoiite 1 3anporpaMMHUpyiTe yIpaBjleHUE YaCTOTONH MUTaHUs CBETO/MO/1A C TOMOIIbI0 AHAJIOTOBOT'O CUTHAIA
(HanpuMep, PeryIupyeM MOTCHIOMETPOM).




10. IMoctpoiiTe 1 3anporpaMMHUpyHTE yIIpaBlieHHE CKOPOCThIO BpallieHus Apurarens ¢ nomolibto [IIFM Ha ocHOBe
aHaJIOTOBOTO CHrHajia (HarnpuMep, peryiupyeM NOTEHIHOMETPOM).

11. IToctpoiiTe u 3anporpaMMupyiiTe ynpapjieHue HalpaBICHUEM BPAIEHUS IBUTATEIISI IOCTOSHHOTO TOKA M0 HAXKATHIO
KHOIIKH ¢ omo1bio H-mocra

12. TToctpoiiTe U 3arporpaMMUpyiTe ynpaBjeHHue CepBOIBUTATEIEM Ha OCHOBE TIOKA3aHHUH JaTYMKa OCBEIIEHHOCTH WIIN
TeMIlepaTypsl (HalpuMep, 9eM TeMHee, TeM OOJIbIIE YroJl IOBOPOTa CEPBOIBUTATENS).

13. TlocTpoiiTe 1 3amporpaMMUpyITe CXeMy yIIpaBJICHUS [IarOBBIM ABUTaTeneM. M3MeHsiiTe ckopocTh BpamieHus IBUraTess,
[IUKJIMYECKN YBEJIMYUBas €€ U yMEHBIIAs.

14. TlocTpoiiTe 1 3aPOrpaMMHUPYIHTE CXeMY, peanu3yromyro 3G GekT «berymuii BcaTHUuK

15. TToctpoiiTe U 3anporpaMMupyiTe cxemy OTOOpaKEeHHsI JAHHBIX O PACCTOSIHUH JI0 IPETSITCTBUS B BHJIE THCTOTPAMMBbI

16. YpaBiisist CBETOANOIAMH Ha YEThIPEXpa3psAAHOM CEMHCEIMEHTHOM HHIMKATOPE C HUCIOJIb30BaHMEM CIIBUTOBOTO PETHUCTPA,
oTro0Opa3ure MoKa3aHUs JaTYNKa OCBEIIEHHOCTH.

17. Oro6pasute Ha skpane KK-mucruies Tekylue noka3aHus aTYuKa OCBEIICHHOCTH.

18. Oro6pasure Ha skpane JKK-aucmnes Tekymue mokazaHus JaTYHKa OCBELIEHHOCTH B BHJIE aHUMHPOBAaHHOTO IIPOTpecc-
Gapa.

19. Co3zaaiiTe iporpaMMy BKIIOUEHHSA-BBIKITIOUEHHS CBETOAMOIOM C TIOMOIIBI0 BU3yaabHOM opmer Windows-tiprioskeHus.
20. Cospaiite mporpamMMy yIpaBJICHHUsI IPKOCTHIO CBETOMO/IA C IIOMOIIBIO0 BH3YalbHOM (Gpopmbl WiNdOWS-npHiIoKeHus

21. Cospaiite Windows-npuiioskerue, 0ToOpaKkarouiee TEKyIiee pPACCTOSIHKIE JI0 MPEMSTCTBUS B PEKUME PEabHOTO BPEMEHH
¢ unrepBasiom 0,5 cek.

22. Cosnaiite Windows-nipuiioskenue, cojiepskaiiee 00J1acThb, SpKOCTh KOTOPOI 3aBUCHT OT IIOJIOKEHHS PYYKH
MTOTEHIIIOMETpa

23. Cospaiire Windows-npriokeHue, 0ToOpakaroniee H3MEHEHAE YPOBHS OCBELICHHOCTH B BHE rpaduka, H3MEHSIOIIEr0Cs
B PEeXXHME pearbHOTo BpeMeHu ¢ yactoroii 0,1 c.

24. Coszpmaiite Windows-npuioskeHue, 0ToOpakaroliee H3MEHEHHE YPOBHS OCBEIICHHOCTH B BUJIE TpadyKa, H3MEHSIOMIErocs
B PEXUME PeabHOr0 BpeMeHH ¢ 4acToToi 0,1 ¢, oTobpaxatomero nociueguue 100 3HaueHUH.

25. Pazpabortaiite kelic BHEYPOUHOIO MEPONIPUATHS JUISl IIKOJIbHUKOB 110 PeaId3alluyi IPOEKTa MaJoil aBTOMATH3aLIH.

5.2. TeMbl NMCbLMEHHBIX paboT

IMPUMEPHBIE TEMBI PEOEPATOB

1. TeHACHIIMN Pa3BUTHs KOMIIOHCHTHOH 0a3bI 3JIEKTPOHUKH.

2. CoBpeMeHHasi CXeMOTEXHHUKA.

3. XapakTepuCTHUKH M 0COOCHHOCTH BepcHii KoHTposuiepos Arduino.

4. CpezcTBa mporpaMMHpOBaHus KOHTpoutepoB Arduino.

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

5.3. ®oH1 OLIEHOYHBIX CPEACTB

Bompocker mis 3auera

1. Buzsl mporpaMMHpyeMoi 2JIEKTPOHUKH, Ha3HAYCHUE U KiacCH(UKaIs MporpaMMUAPyEeMBIX KOHTPOJIIIEPOB.

2. OCHOBHBIE MTOHATHUS aNropuTMOB. OnpeziesIeHne U CBOMCTBA aJITOpUTMa. ANropuTMUUYecKue cuctemsl. O0Imue npaBuia
OCTpOeHMs aropuTMOB. CrIOCOOBI 3aIUCH aITOPUTMOB

3. Ctpykrypa anroputma. IloHsTHE 6a30BBIX AITOPUTMUYECKUX CTPYKTYp. ONHcaHue TMHEHHBIX U Pa3BETBIAIONINXCS
QJITOPUTMOB.

4. Ctpykrypa anroputma. [TonsTue 6a30BbIX aITOPUTMUIECKUX CTPYKTYp. Onucanue MUKINIECKUX aITOPUTMOB.

5. Anroputmbl 00pabOTKH OTHOMEPHBIX MAacCHBOB M MaTpull. HaxokJeHrne MUHUMaIbHBIX 1 MAKCUMaJbHBIX JIEMEHTOB B
MaccHBax, aJITOPUTMBbI BCTABKU M yIAJIEHUs SJIEMEHTOB U3 MacCHBa.

6. AJITOpUTMBI COPTUPOBKH MaccUBOB. MeT0J1 COPTUPOBKU OOMEHOM.

7. ANropuTMBI COPTUPOBKH MaccHBOB. MeToJl COPTUPOBKH BHIOOPOM.

9. AITOpUTMBI COPTUPOBKH MacCUBOB. MeTOJ1 COPTUPOBKH BKIIIOYEHUEM.

10. DIEeKTPOHHBIC JIEMEHTHI M KOMITOHEHTHI T1aTGopMbl Arduino U criocoObl HX COMPSIKEHHUSL.

11. IMoncoeanHeHne cBETOMOAOB, 3aK0H OMa, pacu€T MOILIHOCTH.

12. IIporpammupoBanue TUGPOBBIX BEIBOAOB. LIIMPOTHO-UMITYIbCHASE MOAYIISIINSL.

13. CunThIBaHUE JaHHBIX C HU(PPOBBIX KOHTAKTOB (CTATUBAIONINI M IOATIATHBAIOIINI PE3UCTOPHI). Y CTpaHeHUE «Ipedesray
KHOTIOK.

14. TonsTue 06 aHANOTOBBIX M U(POBBIX curHaiax. [IpeoOpa3oBaHue aHATIOTOBOTO CHTHANIA B IU(POBOIAL.

15. Vcnonb30BaHKUE aHAJIOTOBBIX JATYUKOB.

16. YnpasneHe aHaJIOrOBbIMU BBIXOJIAMH 10 CUTHAITy OT aHAJIOTOBBIX BXOJIOB.

17. IlopkroyeHue ABUTaTeIed MOCTOSHHOTO ToKa (00pbOa ¢ BEIOpOocaMu HaNpsDKEHUs, UCIIOIb30BaHUE TPAH3UCTOPA B
KaueCcTBE NePEKIII0YaTeNs], HA3HAUCHHUE 3aIUTHBIX AUOJ0B U OTACIBHOTO HCTOYHUKA TUTAHUS).

18. YpaBieHue HanpaBiIeHUEM U CKOPOCTHIO BPALLEHHUS JIBUTATEIS IIOCTOSIHHOTO TOKa ¢ momolnpio [INM.

19. Bunsl 1 npuHIMI paboTh CEPBOJBUTATEI.

20. Buzpl, npuHIMN paboThl, JOCTOMHCTBA U HEJJOCTATKHU IIArOBBIX JBUraTelIeH.

21. Ilpuniun nefcTBUs U Ha3HAYEHHUE CABUTOBBIX PETHCTPOB.

22. BzaumozeiicTBUE € )KUAKOKPUCTAIIMYECKUMHU AUCTUICSIMH.

23. Cpena nporpammupoBanus Microsoft Visual Studio.

24. Ucnonp3oBanue USB u nocienosatenbHOro nHTepQeiica.

25. OcoOeHHOCTH y4eOHBIX IPOEKTOB MaJIOi aBTOMaTH3aLuU

5.4. IlepeyeHb BUIOB OLEHOYHBIX CPEACTB




6. YHEBHO-METOJMYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHUE JUCHUIIIMHBI (MOY JIST)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, IO

JI1.1 | Jlerocraes H. C., MukposnekTpoHuKa: yueoHoe nocodue Tomck: Onb Konrenr, 2013
UYetepros K. B.

JI1.2 | Opi6ko M. A., [udpoBas MUKPO3IEKTPOHUKA: yueOHOE TOCOOHUEe Hoocubupck: HoBocubupckwuii
Vnosuuenko A. B., TOCY/IapCTBEHHBIN TEXHIYECKUN
Bonkos A. T'. yHuBepcutert, 2019

JI1.3 | 3natomonsckwmii [I. M. | [IporpamMMupoBaHue: THIIOBBIE 3a/1a4H, ITOPUTMBI, METOMBIL: Mocksa: JlabopaTopus 3HaHHH,

yueOHOe ocobue 2020
JI1.4 | 3r03pK0B B. M. [IporpamMmmupoBanue: yuebHoe ocobue Tomck: Onb Konrenr, 2013
JI1.5 |T'ynsko A. B. IIporpammupoBanue: yueOHO-METOIUUECKOE TTocoOHe Hoocubupck: HoBocubupckwuii

TOCY/IapCTBEHHBIN TEXHUYECKUN
yHuBepcuter, 2019

6.1.2. lonoJIHUTeIbHAS JIUTEPaTypa

ABTODEI, COCTaBUTEIHN 3arnaBue H3parenbcTBO, IO

JI2.1 | TposuIl. E. MUKpO3JIeKTPOHUKA: YueOHOe mocodue Tomck: Tomckuit
rOCY/IapCTBEHHBI YHUBEPCUTET
CHCTEM YIPABICHUS U
panuosnexkrponuku, 2007

6.3.1 JInnen3noHHOE  CBOOOTHO PACHPOCTPaHseMoe MPOrpaMMHOe o0ecredeHne, B TOM YHcJIe 0TeYeCTBEHHOTO
NMPOMU3BOICTBA

Jnst 0cBOGHHS IUCUUTUTHBI HEOOXOJMM KOMITBIOTED ¢ rpaduIeckoi OnepanioHHONW CHCTEMOH, OQUCHBIM MAaKeTOM IIPHIIOKEHHUH,
HHTEpHET-Opay3epom, porpammoii aust urenust PDF-daiinos, mporpammoii aiist mpocMoTpa n300pakeHuid 1 Buaeodaiinos u
POTrpaMMoOi Jijist pabOThI C APXUBAMHU.

6.3.2 Ilepeuenn nmpogeccHOHAIBHBIX 023 TAHHBIX H HHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: anexrponHas 6n6aroTeyHast cucTema : 6a3a JaHHBIX COJCPKUT CBEACHHMS 00 OTCUCCTBEHHBIX KHUrax U
MTEPUOINYECKUX U3IaHHUSX 110 HayKe, TEXHOJIOTHH, MEIUIINHE U oOpa3zoBanmio. Axpec: http://elibrary.ru. Pexxum nocryma:
MunuBuayanbHbIil HEOrPAHUYEHHBIN JOCTYII.

2. DIEKTPOHHO-OMOIHOTETHAS CUCTEMA «Y HUBEPCUTETCKAst OnbmoTeka omnaitey. Anpec: https://biblioclub.ru. Pexxum mocrtyma:
MunuBuayanbHbIil HEOrPAHUYEHHBIN JOCTYII.

3. DiexTpoHHO-6nbIMoTeYHast cucTeMa n3natensctBa «JIAHby. Anpec: e.lanbook.com. Pexxum noctyna: MHANBH YA bHBIH
HEOTPAaHWYEHHBIN TOCTYII.

4. ObpasoatenpHas miarhopma «FOpaiity. Axpec: https://urait.ru. Pexxum noctyna: NHIUBUAYaTbHBIH HEOTPAHUYEHHBIN TOCTYIL.
5. UIC AxTHumiaruar: cucteMa oOHapy>KeHus 3anMcTBoBaHui. Anpec: https://krasspu.antiplagiat.ru. Pesxum mocrtyma:
MunuBuayanbHbI HEOrPAHUYEHHBIN TOCTYII.

7. MTO (o6opyaoBanue 1 TeXHHYECKHE CPeACTBA 00yUeHMs)

Ilepedyenp yueOHBIX ayAUTOPUI U TIOMEIICHUI 3aKPEIUIAETCs €XKETOHbIM MPUKa3oM «O 3aKperyieHnH ayAuTOpUA 1 OMEIIEHUH B

8. METOAUYECKHUE YKA3AHUWA JJIA OBYYAIOIIAXCSA 11O OCBOEHUIO JUCHHUIIIMHBI (MOY JIS)

BaxxHoe MecTo B 0CBOeHHH MaTepHana 1o Kypcy « OCHOBBI IPOrpaMMHUPYEMON MUKPOJIEKTPOHUKHY» OTBOAMTCS CAMOCTOSATENIbHON
paboTe CTY/ICHTOB BO BHEAYIUTOPHOE BPEMs C MATEPUATIOM, M3JIOKEHHBIM B PEKOMEHIYEMOH JINTepaType U HHTEPHET-UCTOYHUKAX,
T.K. 0€3 3HaHUS TEOPETHUYECKOTO MaTepralia i OCMBICIICHHS TOCTaBJICHHBIX 33/1a4 HEBO3MOXKHO BBIMOJIHEHUE MPAKTHYCCKHUX 3alaHUN
CBSI3aHHBIX C KOHCTPYHUPOBAHUEM U IIPOTPaMMHPOBAHHEM JIEKTPOHHBIX cxeM. [locenieHne nabopaTOpHBIX 3aHITHH SBISETCS
00s13aTeTbHBIM JUIs TIOJIHOLIEHHOT'O OBJIaJJeHUs IUCIIMITMHOM.

Pedepatsr He0OX0IUMO cAaBaTh NPETIOAABATENIO B HarledaTaHHOM Bre. O0beM pedepara He Goree 9 cTpaHUI] MAITMHOIIMCHOTO
TEKCTa BKIFOYAask TUTYIBHBIN JIHCT, COJAEPKAHNUE U CIIUCOK IuTepaTyphl. TexcToBbId MaTepuan odopmisiercs 14 mpudrom uepes 1,15
UHTEpBaJl, KpacHas cTpoka 1,25, unrepan Mexxay ab3anamu «0», oTcTyn: ciesa 3; cpasa 2, BbIpaBHUBAaHHE TEKCTA 110 LIUPUHE
cTpaHuLibl. CTPYKTYPHBIMU JIEMEHTAMU SIBJIIOTCS:

- TutynpHbIi TUCT

- Coneprxanue




- Beenenne

- OcHOBHas 4acTh

- 3aKJIIOYEHUE U BLIBOKI

- buGorpaduueckuii Criucok (He MeHee 5 HCTOYHHKOB, KOTOPBIMH MOTYT OBITh PECYPCHI B ceTH IHTEPHET [Isk KOTOPBIX
ykasbiBaercst URL)




