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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 JUCHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM IMPOT PAMMBI

Huxn (pa3gen) OIL: | b1.B.02./1B.01

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOMH MOATOTOBKE 00Y4aKOIIEr0Csi:

2.1.1 | MexaTtpoHuka 1 poboToTexHHKa* 00s13aTensHO pasnen "Obpa3oBaTenbHas poOOTOTeXHHKA"

2.1.2 | BBoaHBIl Kypc pOOOTOTEXHUKA

2.2 | JncumnanHbl (MOIYJIM) M IPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JTAHHOMH TUCIHILTHHBI (MOIYJI51) HEOOX0IUMO KaK
npeaecTByouiee:

2.2.1 | TexHn4ecKoe TBOPUECTBO U OCHOBBI IIPOCKTUPOBAHUS

2.2.2 | YueOHas mpaKkTHKa MO TEXHOJOTUUECKUM JTUCIUILTHHAM

2.2.3 | OcHOBBI cHUCTEM Pa3pabOTKKU BUPTYaIbHBIX PHOOPOB

2.2.4 | DNEKTPOTEXHHUKA U ICKTPOHUKA

3. POPMUPYEMBIE KOMIIETEHIIUA 1 THIUKATOPBI UX TOCTHXXEHUA

MIIK-2: CriocodeH oCcylIecTBJSITH MPOEKTHYIO AesiTeIbHOCTH MPH CO3JaHUHU NMPeIMeTHOI cpeabl

ITIK-2.1: Baageer 3HaHUAAMH B 00J1aCTH IPOEKTHPOBAHMS NIPeAMETHOM cpe/ibl, pa3padoTKH KOHCTPYKTOPCKOii 1
TeXHOJIOTHYECKOH JOKYMEHTAIIMH, B TOM YHCJI¢ C HCI0Ib30BaHHeM HU(PPOBBIX HHCTPYMEHTOB H IPOrPAMMHBIX CEPBHCOB

3HaThb:

VYposens 1 ITotpoOHO U CaMOCTOSATENBLHO PACCKA3bIBACT O CBOMCTBAX HHPOPMAIIUH, CIIOCO0aX ee
IpeJCTaBIeHNs X HH(QOPMAIHOHHBIX TOTOKAX B TEXHUYECKUX CHCTEMAxX

Yposens 2 Paccka3zpiBaeT 0 cBoiicTBax HH(OPMALMHY, CLIOCO0aX ee NPeCTaBICHUs U
UH(OPMAIMOHHBIX TIOTOKAX B TEXHUYECKUX CHCTEMaX

VYposens 3 He yBepeHHO pacckasbIBaeT O CBOICTBaX HH(OPMAIIHH, CIIOCO0aX ee IPEICTaBICHUS U
UH(OPMAIMOHHBIX TIOTOKAX B TEXHUYECKUX CHCTEMaX

Ymern:

VYposens 1 YmeeT 3 HeKTHBHO OpraHU30BEIBATH HH()OPMALOHHEIE TIOTOKH MPH TPOSKTHPOBAHHS
IIPeIMETHOH Cpeabl

Yposens 2 YMeeT opranu3oBbIBaTh HH(POPMAIMOHHBIE TOTOKU NIPU NPOEKTUPOBAHUS IPEIMETHOM
cpensl

Yposens 3 He nocratouHo 3¢)(eKTUBHO yMeeT OpraHU30BbIBAaTh HH(GOPMAIIMOHHbBIE IOTOKH IIPU
IPOEKTUPOBAHUS MPEIMETHOI Cpeabl

Buaagers:

VYposens 1 VBepeHHO BIajieeT HaBBIKAMH ONPEEICHNS KOINIeCTBa HHPOPMAIHH U TpebyeMoit
IIPOIYCKHOH CLIOCOOHOCTH KaHalla CBSA3U

Yposens 2 BrnaneeT HaBbIKaMU oNpeeIeH s KOIU4ecTBa HH(GOPMaLUU U TpeOyeMOol POIyCKHOM
CITIOCOOHOCTH KaHala CBSI3U

Yposens 3 IToBepXHOCTHO BIaA€eT HABBIKAMU ONPEEICHHS KOJIUIeCTBa MHOPMAIUU U TpedyeMoii
IPOITYCKHOM CIIOCOOHOCTH KaHalla CBS3U

TIIK-2.2: lemoHCTpHUPYET BjIajeHHe METOAAMH NPOECKTHPOBAHNA U KOHCTPYHPOBAHMSA NIPH CO3JAHHH NPEJIMETHOMH cpelbl

3HaTh:

Yposens | VYBEpEeHHO 3HAaeT METO/bl KOHCTPYUPOBAHHUS, IPOEKTUPOBAHUS 1 MOAEIUPOBAHUS
IPEIMETHOH CpelIbl ¢ MPUMEHEHHEM 3(()EeKTHBHOTO U IIOMEX03alHIICHHOTO KOAUPOBAHUS
uH(pOPMaIMN

Yposens 2 3HaeT MeTObl KOHCTPYUPOBAaHMUs, IPOEKTUPOBAHUS U MOJEIMPOBAHUS TPEIMETHON Cpe/ibl
¢ mpuMeHeHueM 3(h(HeKTUBHOTO U MOMEXO3AIUIICHHOT0 KOAUPOBAaHHS HHOPMAIN

Yposens 3 [ToBepXHOCTHO 3HAET METO/Ibl KOHCTPYUPOBAHMUsI, IPOEKTUPOBAHUS U MOJIEINPOBAHUS
IPEIMETHOH CpeIbl ¢ MPUMEHEHnEM 3 (GEKTHBHOTO U TOMEX03aMINIIEHHOTO KOXUPOBAHHS
nHbOpMaTUU

Ymern:

Yposens 1 YmeeT 3 YeKTUBHO KOHCTPYHPOBATh, IPOEKTUPOBATh U MOJEIUPOBATH IPEAMETHYIO
cpeny ¢ mpuMeHeHHueM 3()(HEKTUBHOTO U TOMEXO3AIUIICHHOTO KOJUPOBAHUS
uH(bOpPMaIMN

Yposens 2 YMeer KOHCTpYyHpOBaTh, IPOEKTUPOBATh U MOAEIUPOBATH MIPEMETHYIO Cpealy ¢

npuMeHeHHeM 3G (GEKTUBHOTO U TOMEXO03aIIUIIEHHOTO KOAUPOBaHHS HH(OPMAIUU

VYposens 3 He nocraTouHo 3(h(eKTUBHO yMEET KOHCTPYHPOBATh, IPOEKTUPOBATh U MOJAEINPOBATH




HOpPEeAMETHYIO Cpeay ¢ IpUMEHEHHEM 3(P(PEKTUBHOTO U IIOMEXO03alHIIEHHOTO
KOJMPOBaHUS HHPOPMAIIN

Buaaners:

Yposens | YBepeHHO BlIaieeT METOJaMU KOHCTPYUPOBAHUS, IPOSKTUPOBAHUS U MOJICIIUPOBAHHUS
MPEMETHOH cpelibl ¢ MpUMeHeHHeM 3()(EeKTHBHOTO U TOMEXO03AIUILIEHHOTO KOAUPOBAHUS
HHPOpMAIIH

VYposens 2 Brageer meTogamu KOHCTPYHpPOBaHUS, MPOSKTUPOBAHUS U MOJESIUPOBAHNUS IPEIMETHON
cpenbl ¢ mpuMeHeHHeM 3((HEKTHBHOTO U MOMEXO03aIIUIIEHHOT0 KOAUPOBAHUS
HHPOpMAIIH

Yposens 3 [ToBepXHOCTHO BIIa/Ie€T METOJAMU KOHCTPYHUPOBAHHUS, IIPOCKTUPOBAHUS U

MOJCINPOBAHUS l'[pe)lMeTHOfI Cpe€abl C IPUMEHCHUEM 3(1)¢)€KTI/IBHOFO u
MMOMEXO03alUIIEHHOTO KOAUPOBAHUS I/IH(I)OpMaIII/II/I

MIIK-2.3: leMoHCTpUPYeT HABBIKH Pa3padoTKU 00beKTOB MPeIMETHOM cpeAbl U HOBBLIX TEXHOJIOTHYECKHUX pelieHuii

3HaTh:
Ypogsens | [MonpoOHO 1 caMOCTOATENIFHO paccKa3biBaeT 00 0COOCHHOCTAX MPUMEHEHUS 0a30BBIX
ITOPUTMUYECKUX KOHCTPYKIMH
Yposens 2 Paccka3biBaeT 00 0COOEHHOCTSIX NPUMEHEHHS 0a30BbIX aJITOPUTMUYECKUX KOHCTPYKIMHA
Yposens 3 He yBepenHo pacckaspiBaeT 00 0COOCHHOCTSIX IPUMEHEHHS 0a30BbIX aJITOPUTMHYECKUX
KOHCTPYKIUI
Ymern:
VYposens | YmeeT 2 HeKTHBHO HCIOIB30BaTh 0a30BHIE ANTOPUTMHYECKUE KOHCTPYKIMHU TIPH
ITOPUTMHU3ALUH TPUKIATHBIX 32124
Yposens 2 YmMmeer ucnonb30Bath 0a30BbIE AITOPUTMUYECKHUE KOHCTPYKIIUH TIPH aITOPUTMHU3AIUN
MPUKJIQJHBIX 32719
Yposens 3 He nocrato4no 3¢(eKTHBHO yMEeT HCIOIb30BaTh 0a30BbIC AITOPUTMHUECKHE
KOHCTPYKIHMH NPU aJITOPUTMU3ALUH IPUKIIATHBIX 33124
Baagers:
VYposens 1 VYBepeHHO BlIaJieeT HaBBIKaMU aJlTOPUTMUA3ANNN TPUKIATHBIX 32189
VYposeHns 2 Brageetr HaBbIKaMU anTOPUTMU3ANNN TPHUKIATHBIX 33149
VYposens 3 IToBepXHOCTHO Bia/ieeT HABBIKAMH AJTOPUTMHU3ALNH IPUKIIATHBIX 3324
4. CTPYKTYPA U COAEP) KAHUE JUCLHHUIIJIMHBI (MOAYJIs)
Kon HanmeHoBaHue pa3/e10B H TeM /BH] Cemectp / | Hacos | Komneren- | Jlutepatypa | Uurte | Ilpumeuanune
3aHATHSA 3aHsaATHA/ Kypc U M 3J1. pecypcbl | pakT.
Pazpgen 1. OcHOBBI aITOPUTMU3ANNH U
NpOrpaMMHpPOBaHUS
11 IMporpammuposanue B cpene Arduino 7 2 J1.1
IDE /Jlex/ JI1.2J12.1
1.2 AnroputMbl 00pabOTKH MaCCHUBOB. 7 2 JI1.3J12.2
ITouckoBbie aroput™msi /JIex/
1.3 basoBble anropurmMuueckue 7 2 JI1.3J12.2 B cootBercTBHN
CcTpyKTypHI /J1a6/ c ®0C
14 Anroput™Mbl 00pabOTKH U COPTHPOBKH 7 2 JI1.3J12.2 B cootBercTBUN
MaccuBoB /J1a6/ c ®0C
1.5 OO01ye cBeICHUsS O TPOrPaMMHUPYEMOA 7 4 J1.1
AJIEKTPOHHKE U ee cxemoTexHuke /Cp/ JI1.2J12.1
1.6 AJropuT™MBI 00pabOTKH MaccuBoB /Cp/ 7 5 JI1.3J12.2
1.7 AJITOPUTMBI COPTHPOBKH U moncka /Cp/ 6 JI1.3J12.2
1.8 IIporpammupoBaHue B cpee Arduino 7 6 JI1.4J12.2
IDE /Cp/
Paznen 2. CxeMOTeXHUKA U
NporpaMMHpoOBaHNe Ha IJIaTdhopme
Arduino
21 OnemenTHas 6a3a IATGOPMBI 7 2 JI.1J11.2
Arduino /JTex/
2.2 Opranuzanus nu$ppoBOro ¥ aHAJIOTOBOTO 7 2 JI1.1JI11.2 B cootBercTBUN
BBOj1a-BBIBO1A /J1ab/ c ®OC




2.3 Casurosble perucTpsl /J1ad/ 7 2 J1.1J11.2 B cootBercTBUU
c ©OC
24 OnemenTHas 0aza Arduino /Cp/ 7 8 JI.1J11.2
2.5 IMudposoit 1 aHanoroBblil BBOI- 7 8 J1.1J11.2
BoiBOA /Cp/
2.6 VYnpasieHue ABUraTeIsIMU U 7 6 JI.1J11.2
cepBonpuBogamu /Cp/
2.7 BsauMozeiicTBUE ¢ KOMIIBIOTEPOM 4epe3 7 6 J1.1J11.2
rocienoBaTenbHbIi naTepdeiic /Cp/
2.8 Dk3amen /KPD/ 7 0,33 JI1.1J11.2 B coorBeTcTBHM
J1.3 c ®0C
JI1.4J12.1
2.2
2.9 Kontpons /Ox3amen/ 7 8,67 JI1.1J11.2
J1.3
J1.4J12.1
2.2

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KoHTpoJbHBIE BONPOCHI U 3aJaHUA

TIpakTudeckue 3amanus no 6azoBomy Moyiiro Nel «OCHOBBI aITOPUTMHU3AINN W IPOTPAMMHUPOBAHHUS

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

2. CocTaBbTe alrOPUTM HAXOXKJICHHUS KOPHEH TPEX KBaJPATHBIX YPaBHEHHH HAa aJITOPUTMHYECKOM S3bIKE

3. CocraBbTe OIEPATOPHYIO 3aMUCh AITOPUTMA HAXOXKICHHSI KOPHEH TPEX KBaPaTHBIX ypaBHEHUI

4. CoctaBbTe OJ0K-CXEMY aJITOPUTMA HAXOXKAECHUS KOPHEH TPEX KBaJpaTHBIX ypaBHEHUH

5. ITomenstiiTe MeCTaMU 3HAUCHHUS IEPEMEHHBIX X U Y € HCIOJIb30BaHHEM IIPOMEXYTOUHOH IIepeMeHHOH (t:=X; X:=y; y:=t;)
6. CocraBpTe MpOrpaMMy HaXOXACHUS KOPHEH TPEX KBaIPATHBIX YpaBHEHUH.

7. Ilappl HEOTPUIIATENIBFHBIX, BEILIECTBEHHBIX YHCEJ BBOAATCA C KJIaBHATyphl. [locunTars nponsBeieHne i KaX 01 mapsl U
CyMMYy BceX uucel (MCmob30BaTh while).

8. 3anoyHUTH U BBIBECTH Ha SKpaH MaccuB 5 X 10 ciyuaitHbIX 1esnbix yncen B quamnazode ot —100 go 100.

9. Halitu cymMy Bcex 37€MEHTOB OJJHOMEPHOI'O MacCHBa, UMEIOLINX YETHbIE HHIEKCHI.

10. Co3nath 0JJHOMEPHBIil MACCHUB CITy4YaiHBIX LIEJIbIX Yncel B nuamnazoHe (-7,2). [lepectaButh B 00paTHOM THOpPSIKE
3JIEMEHThI MacCHBa.

11. B nBymepHoM maccuBe 5 x 10 ciryuaiiHbIX 4nces OpraHu30BaTh JIMHEHHBIM ONUCK MEPBOTO, MTOCIETHETO U BCEX
BXOXKJICHUH 3JIEMEHTOB, YZOBJIETBOPSIIOIIUX YCIOBHIO.

12. TIpoBecTH COPTUPOBKY OJJHOMEPHOT'O MacCUBa LEJIbIX yncea MeToZoM «llocienoBaTebHbBIX MUHUM yMOBY.

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

14. IIpoBectu copTupoBKY «BKiltoueHnEM» 0HOMEPHOTO MAacCHBa LIEJIbIX YUCEI IIPU €T0 3al0JHEHUH.

IIpakTuyeckue 3amanus no 6azoBoMy Moy 0 Ne2 «CxeMOTEXHHKa U MpOrpaMMUpoBaHue Ha matdopme Arduinoy

1. CocraBbTe 0030p annapatHoil yacTu miaathopmsl Arduino

2. 3anporpammupyi Muranue cseroaunoa ¢ yactorou 1 I'p (0,5 cex ceerutes, 0,5 cex He CBETUTCS).

3. ITocTpoiite 1 3anporpaMMHpyiTe cBETOGOP.

4. TTocTpoiiTe AIEKTPOHHYIO CXEMY CO CTATUBAIOLINM PE3UCTOPOM ISl PETUCTPALMH HaXKaTHs Ha KHONKY (cBeTodop
TIEPEKIIF0YACTCS 0 HAYKATHUIO KHOTIKH).

5. ITocTpoiiTe 37IEKTPOHHYIO CXEMY C HOATATHBAIOLINM PE3UCTOPOM JIJIsl PETHCTPALIMK HaXKaTHsI Ha KHOMKY (cBeTodop
HEePEKIII0YaeTCs] 0 HAKATUIO KHOIIKN).

6. [locTpoiiTe u 3anporpaMMHUpPyHTE IEKTPOHHYIO CXEMY, IUIABHO YBEJIUUHBAIOILYIO, a 3aT€M YMEHBIIAIOIIYIO CHITY
cBeueHus cBeroauona (ucnonssyite LHIVM).

7. Otobpasure B MoHuTOpE nopTa cpepl Arduino IDE Tekymue noka3zanus 1aTunka OCBEIIEHHOCTH (HE00X0IMMO
MIOCTPOUTH ¥ 3alIPOrPaMMHPOBATh Ha OCHOBE (POTOPE3NCTOPA).

8. BBeuTe orpaHnueHus Ha UCXO/HbIE 3HAUYCHHU U HopMupyHTe mKany (0 — coBceM TeMHO, 100 — sipue He ObIBaeT).

9. IlocTpoiiTe 1 3anporpaMMHUpyITe yIpaBileHHEe YaCTOTOH MUTaHUs CBETO/MO/1a C TOMOIIbIO aHAJIOTOBOT'O CUTHAA
(HanpuMep, PeryIupyeM MOTEeHIHOMETPOM).

10. ITocrpoiite 1 3amporpaMMupyiTe ynpasjieHHE CKOPOCThIO BpallieHus Asurareis ¢ nomouisio MM Ha ocHoBe
QHAJIOTOBOTO CUTHAJA (HapUMep, PeryInpyeM MOTEHIHOMETPOM).

11. IToctpoiiTe U 3anporpaMMupyiTe ynpaBieHUue HalpaBICHHUEM BPAIleHUs IBUTATEIIS IOCTOSHHOTO TOKA M0 HAXKATHIO
KHOTIKH ¢ omoipio H-mocra

12. TloctpoiiTe U 3anporpaMMUpyiTe ynpaBjieHHue CepBOJABUTATEIEM Ha OCHOBE TIOKA3aHUH JaTYMKa OCBEIIEHHOCTH WIIN
TeMIIepaTypsl (Hapumep, 4eM TeMHee, TeM OOJIblIIe Yrojl IOBOPOTa CEPBOIBUTATENS).

13. IlocTpoiiTe 1 3amporpaMMUpyITe CXeMy yIIpaBJICHHUs [IIarOBBIM ABUTaTesneM. M3aMensiiTe ckopocTh BpallleHus IBUTaTes,
IIUKJIMYECKU YBEJIMUUBAs €€ U yMEHBINAs.

14. Tloctpoiite u 3amporpaMMHUpPYHTE CXeMy, peanu3yrouyto a¢dekt «berymuii BcaTHuk»

15. Ioctpoiite u 3amporpaMMHUpPYHTE CXeMy OTOOPaXKEHHUsI AAHHBIX O PACCTOSIHUM A0 MPEIATCTBHS B BUAE THCTOIPAMMBI




16. Ypapiss CBETOANOAAMHI HA YETHIPEXPA3PSITHOM CEMHCETMEHTHOM HHAUKATOPE C HCIIONB30BAaHUEM CIABUTOBOTO PETUCTPA,
0TOOpa3uTe MOKA3aHMs JaTYNKA OCBELIEHHOCTH.

17. Oro6pasute Ha skpane KK-aucries Tekylue mokazaHus aTYMKa OCBEIICHHOCTH.

18. Orto6pasute Ha skpane KK-aucries Tekylue mokasaHus JaTYUKa OCBEIICHHOCTH B BHJIE aHUMHPOBAaHHOTO IPOrpecc-
Gapa.

19. Co3paiite mporpaMMy BKITFOYEHHS-BEIKITIOYCHHNS CBETOANOIOM C IIOMOIIBIO BH3YaNbHOH GopMbl Windows-IIpHIOKEeHHS.
20. Co3paiite mporpaMMy yIpaBJICHHUS IPKOCTHIO CBETOAHO/A C TOMOIIBIO BU3yansHOH GopMbel Windows-IpHiIosKeHHs

21. Cozpmaiite Windows-nipuiioskeHue, 0TOOpakaroiee TeKyIiee PacCTOSIHIE JI0 MPEISATCTBHS B PEIKUME PEabHOTO BPEMEHH
¢ uarepBaiom 0,5 cek.

22. Coznaiite Windows-npuiioxeHue, cojepixkaiiee 00J1acTb, IPKOCTh KOTOPOH 3aBUCHT OT TOJIOKCHHUS PYUKU
HOTEHIIOMETPa

23. Co3naiire Windows-IipuioxeHue, 0TOOpaxaroliee U3MEHEHUE YPOBHsI OCBEILIEHHOCTU B BUAE rpadyKa, U3MEHSIOIErocs
B peXKHME peaNbHOro BpeMeHH ¢ yactoToii 0,1 c.

24. Coznaiire Windows-npuiioxxenue, 0To0paxaroiiee H3MeHEeHHEe yPOBHsI OCBELICHHOCTHU B BHIe IpaduKa, H3MEHSIOIErocs
B PEXXUME PeabHOr0 BpeMeHu ¢ 4acToToi 0,1 ¢, oToOpaxatomero nociueguue 100 3HaueHUH.

248 Paonafnraiite ralic DUAUNAIUATO MANAITNGTIAG T NIFATLUIZAD TT0 NAA TR AT ITNAAYTA MATIN ADTOMATIAR AT

5.2. Tembl NHCbMEHHBIX PadoT

[NPUMEPHBIE TEMbBI PEGEPATOB

1. TenaeHIMK Pa3BUTHS KOMIIOHEHTHON 0a3bl QJIEKTPOHUKH.

2. CoBpeMeHHAsI CXeMOTEXHHUKA.

3. XapakTepuCTUKH 1 0COOEHHOCTH BepCHii KOHTpoIepoB Arduino.

4. CpencTBa mporpaMMHUpOBaHUs KOHTPOJIepoB Arduino.

5. Opranusanus yrpasieHus KOHTpoiuiepoM Arduino rmo 6ecripoBOHBIM KaHallaM CBS3H.

5.3. ®oHjx OLEHOYHBIX CPECTB

Bomnpocsr qis 3auera

1. Buzsl nporpaMMupyeMoi 31€KTPOHUKY, Ha3HAYEHUE U KIacCU(uKanus MporpaMMUpPyeMBbIX KOHTPOJIIIEPOB.

2. OcHOBHbIE NOHATHUS anropuTMoB. OmpeneneHye U CBOMCTBa alropuTMa. AIropUTMHUYEcKHe cucTeMsl. O0Iue mpasuia
MIOCTPOEHHUS aNropUTMOB. CIIOCOOBI 3aITUCH aNTOPUTMOB

3. Crpykrypa anroputma. [ToHsTHE 6A30BBIX AITOPUTMHYECKHX CTPYKTYp. OnrcaHue THHEHHBIX U Pa3BETBIISIOIIMXCS
AITOPUTMOB.

4. Ctpykrypa anropurMma. [loHsTre 6a30BBIX aNTOPUTMHIECKUX CTPYKTYp. OTFicaHne MUKIHIECKAX aJTOPUTMOB.

5. Anroputmsl 00pabOTKU OHOMEPHBIX MAacCHBOB U MaTpull. HaxoxJeHne MUHIMaIbHBIX 1 MAKCUMAJbHBIX 3JIEMEHTOB B
MAacCHBaX, aJITOPUTMBI BCTABKU U yJaJIEHUs DJIEMEHTOB U3 MAaCCUBA.

6. AIropuUTMBI COPTUPOBKU MacCUBOB. MeTOJl COPTUPOBKU OOMEHOM.

7. AIropuTMBI COPTUPOBKU MacCUBOB. MeToJ] COPTUPOBKU BEIOOPOM.

9. AITOpUTMBI COPTUPOBKH MAacCCHUBOB. METOJ] COPTHPOBKH BKITFOUEHUEM.

10. DieKkTpOHHBIE YIEMEHTH K KOMIIOHEHTHI IUTaTGopMbl Arduino U cnocoObl X CONPSDKEHUSL.

11. Iloncoenuuenne CBETOAMOI0B, 3aK0H OMa, pacuéT MOLHOCTH.

12. IIporpaMmupoBanue HUGPOBBIX BEIBOAOB. I1IMpOTHO-UMITYIbCHAS MOAYIISILIUSL.

13. CuntbIBaHHE JAHHBIX C UQPPOBBIX KOHTAKTOB (CTATUBAIOIINN U NOATATHBAIOLINA PE3UCTOPHI). Y CTpaHeHHE «apedesray
KHOIIOK.

14. TlonsTHe 00 aHANOTOBBIX M HU(PPOBBIX CUrHaNaX. [I[peoOpa3zoBaHe aHAIOTOBOTO CHTHAJIA B IU(PPOBOH.

15. Mcnonp30BaHie aHAJIOTOBBIX JaTYHKOB.

16. YpaBieHue aHaJIOTOBBIMU BBIXOZAaMU 110 CUTHAITY OT aHAJIOTOBBIX BXOJIOB.

17. loaxmroueHne IBUTATENEH TOCTOSTHHOTO TOKa (6oph0a ¢ BHIOpOCaMU HAaNpsHKEHHs, HCIIOJIb30BaHHE TPAH3UCTOPa B
KauecTBe MePeKIIIoUaTeNIs], HA3HAUSHUE 3aIUTHBIX AUOJOB U OTICIbHOIO UCTOYHUKA IIUTAHUS).

18. YnpaBieHre HanpaBiIeHUEM U CKOPOCTHIO BPAIICHUs ABUTATENsI TOCTOSIHHOTO ToKa ¢ momouisio M.

19. Buzs! 1 npuHIUI pabOThI CEPBOIBUTATENS.

20. Buapl, npuHIKI pabOThl, ZJOCTOMHCTBA ¥ HEJOCTATKH IIArOBBIX JBUIATEICH.

21. IlpuHumn necTBUS U Ha3HaYCHUE CBUTOBBIX PETHCTPOB.

22. B3aumopeicTBHe C KUIKOKPUCTAIUTNUECKUMH AUCIUICAMH.

23. Cpena nporpammuposanusi Microsoft Visual Studio.

24. Vcnonp3oBanue USB u nocienosaTenbHOro nHTepdeiica.

25. Oco0eHHOCTH YUEOHBIX MPOEKTOB MAJIOH aBTOMATHU3aI[UH

5.4. IlepeyeHb BUI0B OLICHOYHBIX CPEACTB

6. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECHEYEHUE JUCHUIIITUHBI (MOAY JIST)

6.1. Pexomenayemasi iutepaTypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarenscTBo, rox

JI1.1 |Jlerocraes H. C., MHUKpO3JIEKTPOHUKA: YueOHOe mocodue Tomck: Onb Konrenr, 2013
Uetsepros K. B.




ABTOpBI, COCTaBUTCIIN 3ariaBue I/I3,HaTeJ'II>CTBO, romg

JI1.2 | Apibko M. A., Hudposast MUKPO3IEKTPOHUKA: YueOHOE mocodue Hoocubupck: HoBocubupckuii
Vnosuuenko A. B., TOCY/IapCTBEHHBIN TEXHIYECKUN
Bonxos A. T'. yauBepcurteT, 2019

JI1.3 | 3nmatomonbckuii [I. M. | [IporpamMmmupoBanue: TUIIOBBIE 3aa9H, alTOPUTMEI, METO/IbIL: Mocksa: JlabopaTopus 3HaHUH,

yaeOHoe rmocobue 2020
JI1.4 | 3ro3pK0B B. M. [IporpamMupoBanue: yueoHoe mocodue Tomck: Onb Konrenr, 2013

6.1.2. /lonoJHUTeIbHAS JUTEpPaTypa

ABTODBI, COCTaBUTENHN 3arnaBue W3narenscTBO, TOI

JI2.1 | TposuIl. E. MHUKpO3JIEKTPOHUKA: YaeOHOEe mocodue Tomck: Tomckuii
roCyIapCTBEHHBIN YHHUBEPCUTET
CHCTEM YIPABICHUS U
panuosieKTpoHuku, 2007

J12.2 |T'yneko A. B. [IporpamMupoBanue: yaeOHO-METOIHUECKOE ITOCOOHe Hoocubupck: HoBocubupckuii
TOCYJapCTBEHHBIN TEXHUYECKHUI
yauBepcuteT, 2019

6.3.1 JInueH3noHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe o0ecreyeHne, B TOM YHcje 0Te4eCTBEHHOT0
NMPOU3BOJCTBA

Jnst 0cBOGHHS IMCUUTUTHBI HEOOXOJMM KOMITBIOTED ¢ rpadmIeckoi ONepalioHHONH CHCTEMOH, OQUCHBIM MAaKeTOM IIPHIIOKEHHUH,
HHTEepHET-Opay3epom, mporpammoii i ureHuss PDF-daiiios, mporpammoit 1uis mpocMoTpa n3o0paxenuit u Buaeodainos u
MIPOTpaMMOM I pabOTHI C ApXHUBAMHU.

6.3.2 Ilepeuenn npodeccHOHAIBLHBIX 0a3 TaHHBIX U HHGOPMALUOHHBIX CIPABOYHBIX CHCTEM

1. Elibrary.ru: sanexrponHast 6n0nnoreyHas cucrtema : 0a3a JaHHBIX COACPIKUT CBEACHUS 00 OTEYECTBEHHBIX KHUTaX U
MEPUOMYECKIX M3IaHUAX 110 HayKe, TeXHOJIOTHH, MeTuIHE 1 00pa3oBanuto. Anpec: http:/elibrary.ru. Pexxum nocryma:
MunuBuayanbHbIl HEOrPAHUYEHHBIN JOCTYII.

2. DIEKTPOHHO-OMOIHOTEUHAs CUCTeMa « Y HUBEpCUTETCKas OubaroTeka onnany. Anpec: https://biblioclub.ru. Pexxum mocryna:
MunuBuayanbHbIil HEOrPAHUYEHHBIN JOCTYII.

3. DnekTpoHHO-O0MOIHOTEUHAas cucTeMa n3natensera «JIAHBy. Anpec: e.lanbook.com. Pexxum nocryna: MHANBUTyabHBIH
HEOTPAaHWYEHHBIN TOCTYII.

4. O6pasoBarenbHas ratdpopma «tOpaiit». Anpec: https://urait.ru. Pesxum nocryna: MHAMBHUIyanbHBIH HEOTPAHUYEHHBIH TOCTYII.
5. UC Antumnaruar: cucreMa oOHapy»xeHus 3auMcTBoBaHuil. Azipec: https://krasspu.antiplagiat.ru. Pexxum nocryna:
MupuBuayansHblil HEOrPaHUUEHHBIH JOCTYII.

7. MTO (00opyaoBaHue 1 TEXHHYECKHE CPEACTBA 00yYeHHUsT)

Ilepedyenp y4eOHBIX ayUTOPHUI 1 TIOMELCHNH 3aKpeIuIsieTcs eXXeroaHbIM npukazoM «O 3aKpensieHud ayIuTOpUil 1 IOMEIEeHNH B

8. METOAUYECKHUE YKA3AHUA JJIAA OBYYAIOIIIUXCS ITO OCBOEHUIO JUCHHUTIIMHBI (MOY JIST)

BaxxHoe MeCTO B OCBOSHUH MaTepuaia o Kypcy «OCHOBBI IPOrpaMMHUPYEMOH MUKPOAJIEKTPOHUKI» OTBOJUTCS CAMOCTOATEIBHOM
paboTe CTyIeHTOB BO BHEAYAUTOPHOE BPEMs C MaTe€pUaIoM, U3JI0KEHHBIM B PEKOMEH/1yeMOI TUTepaType U HHTEPHET-UCTOYHUKAX,
T.K. 0€3 3HaHUsI TEOPETUUECKOTr0 MaTepuasa U OCMBICICHUS [IOCTABICHHBIX 3aJja4 HEBO3MOXKHO BBITIOJIHEHUE IPAKTUUECKUX 3aaHUH
CBSI3aHHBIX C KOHCTPYHPOBAHUEM U IIPOrPaMMUPOBAHUEM NICKTPOHHBIX cxeM. ITocemenue 1abopaTopHbIX 3aHATUIL ABIsSETCS
00s13aTeNIbHBIM JUIs IIOJIHOLIEHHOT'O OBJIaJEHUs AUCLUILIMHOMN.

Pedepatsl He0OX0IMMO CIABATH MIPEIOIABATEIIO B HarreuaTaHHOM Bune. O0beM pedepara He Oojee 9 cTpaHUI] MAITHHOHCHOTO
TEKCTa BKJIIOYasl TUTYJIbHBIN JHMCT, COJIEpKaHNe U CIIMCOK UuTeparypsl. TekcToBelid MaTtepuan odopmisercs 14 mpudrom uepes 1,15
HWHTEpBaJl, KpacHas cTpoka 1,25, narepBan Mexny ad3auamu «0», oTcTyn: cieBa 3; crpaBa 2, BBIpaBHUBaHUE TEKCTA MO MIMPUHE
ctpanuiibl. CTPYKTYPHBIMH 3JIEMEHTAMH SIBIISIOTCSL:

- TutynpHbIi TUCT

- Conepxanue

- Beenenue

- OcHOBHas yacTh

- 3aKI0YEeHUE U BBIBOIbBI

- bubnuorpaduueckuii cnucok (He MeHee 5 HCTOYHHUKOB, KOTOPBIMU MOTYT OBITh pecypchl B ceTd MIHTepHeT At KOTOPbhIX
ykaszbiBaeTcs URL)




