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1. LIEJIM OCBOEHMSI JUCIUILTAHBI (MOAY.JIST)

DopMHUpOBaHHE CUCTEMbI 3HAHUI, YMEHHNI U HABBIKOB JJISl OPraHU3allK PadOThl 00Y4aIOUIMXCs [0 KOHCTPYHPOBAHUIO CXEM U3
9JIEKTPOHHBIX KOMIIOHEHTOB M IPOTPAMMHUPOBAHUIO KOHTPOJUIEPOB ISl YIIPABICHUS UMH.

2. MECTO JUCHHUTIIUHBI (MOJYJISI) B CTPYKTYPE OBPA30BATEJILHOM ITPOT'PAMMBI

Huxn (pasgemn) OIT:

|B1.B.02.IIB.O2

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOIETOCS:

2.1.1|DnexTpoTeXHUKA U AIEKTPOHUKA

2.1.2|Briciast MaTeMaTHKa

2.1.3|MexaTpoHnKa U poOOTOTEXHHKA

2.2| AucuuminHbl (MOIYJIM) U NPAKTUKH, JUISI KOTOPbIX 0CBOECHHE AAHHOW JHCIMILIMHBI (MOAYJIs1) HEOOXOUMO KaK
npeauIecTByomiee:

2.2.1|OcHOBBI pa3pabOTKH BHPTYAIBHEIX HHCTPYMECHTOB

2.2.2|OcHOBBI COpEBHOBATEIHHON POOOTOTEXHUKU

2.2.3|TIpakTHKyM 110 MOJICIIMPOBAHUIO TEXHOJIOTHIYECKUX YCTPOMCTB

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUITIJIMHBI

(MOZYJIS)

MIIK-1: Cnoco0eH MJIaHUPOBATH U MPUMEHSITH TEXHOJIOTHYEeCKHe MPolecchl H3TOTOBJIEHNHS 00HEKTOB TPyAa B

npod)eccnona.m:noﬁ neaarorudecKou JaesaTeJJbHOCTH

IIIIK-1.1: BJIa)IeeT SHAHUAMHU 0 TPAANIMOHHBIX, COBPEMEHHBIX U MEPCHEKTUBHBIX TEXHOJOIHICCKHUX MpoHeccax

3HaTh:
VYpoBens | | YBepeHHO 3HaeT 0OCOOEHHOCTH TPAJAUIMOHHBIX, COBPEMEHHBIX M MEPCIIEKTUBHBIX TEXHOJIOTHUECKHX MPOLIECCOB
Yposenb 2 |3HaeT 0COOCHHOCTH TPAJUIIMOHHBIX, COBPEMEHHBIX M MEPCIEKTHUBHBIX TEXHOJOTHYECKUX MPOLIECCOB
VYposenb 3 |[IoBepXHOCTHO 3HaE€T OCOOEHHOCTH TPAIUIIMOHHBIX, COBPEMEHHBIX U NMEPCIEKTUBHBIX TEXHOJIOTHYECKUX MPOLIECCOB
Ymets:
VYposenb | |Ymeer 6e3 Tpyzia OLICHUBATh MTPEUMYIIECTBA U HEJOCTATKH TPAJAUIHMOHHBIX, COBPEMEHHBIX M NEPCIEKTUBHBIX
TEXHOJIOTHYECKHX TPOLIECCOB
YpoBenb 2 |YMeeT OleHHBaTh IPEUMYIIECTBA U HEJOCTATKU TPAJUIIMOHHBIX, COBPEMEHHBIX U IMEPCIIEKTUBHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB
Yposenb 3 |McnbIThIBaeT 3aTpyIHEHUS C OLICHKOM MPEUMYIIECTB U HEIOCTATKOB TPAJAUIIMOHHbBIX, COBPEMEHHBIX U
NEPCIEKTUBHBIX TEXHOJIOTMYECKHUX MPOLECCOB
Baapers:
YpoBerb | | YBepeHHO BilazieeT HAaBBIKAMU OLIEHKH MPEUMYIIECTB U HEJOCTATKOB TPAAUIIMOHHBIX, COBPEMEHHBIX U
NEPCIEKTUBHBIX TEXHOJIOTHYECKHUX MPOLECCOB
Yposenb 2 |Bnazneer HaBBIKaMH OLICHKH IIPEHMYILECTB U HEAOCTATKOB TPAJUIIMOHHBIX, COBPEMEHHBIX U MEPCIIEKTUBHbIX
TEXHOJIOTHUECKUX MPOLIECCOB
VYposenb 3 |[ToBepXHOCTHO BiIaiee€T HABBIKAMU OLEHKH MTPEUMYIIECTB U HEIOCTATKOB TPAJAUIMOHHBIX, COBPEMEHHBIX U
MIEPCHEKTUBHBIX TEXHOJOTHUECKUX MPOLIECCOB
IIIIK-1.2: leMoHCTpHPYeT YMEHHUS IKCIUIYaATAIIUM Y4eOHOTr0 000pYyA0BaHUS IPH CO3JaHNH 00bEKTOB TPyAa
3HaThb:
VYpoBeHs |  |VBepeHHO 3HaeT 0COOEHHOCTH IKCILTYaTaluy yIeOHOr0 000pyJOBaHHUS MTPU CO3IaHUU 00BEKTOB Tpy/Aa
VYpoBenb 2 |3HaeT 0COOCHHOCTH KCIUTyaTallMy y4eOHOTO 000PYIOBaHUS MIPH CO3/IaHHH 00BEKTOB TPYyAa
Yposenb 3 |I[loBepXHOCTHO 3HaEeT OCOOEHHOCTH 3KCILTyaTalliK y4eOHOro 000pYA0BaHUS TIPH CO3AaHUH O0BEKTOB TPyAa
Ymets:
VYposenb 1 |be3 Tpyna ymeer npuMeHsATh yueOHOE 000pyI0BaHUE MTPU CO3JaHUH OOBEKTOB TPy
VYpoBenb 2 |YMeeT NpUMEHATh yueOHOEe 000pyJ0BaHKE MPU CO3JJaHUU OOBEKTOB Tpyaa
VYposenb 3 |McnbIThIBaeT 3aTpyIHEHHUS C IPUMEHEHNEM yueOHOro 000pyI0BaHUs IIPU CO3JaHUU OOBEKTOB Tpyaa
Bnaapern:
VYporenb | | YBepeHHO BllaieeT HABBIKAMH KCILUTyaTallK y4eOHOro 000pY/IOBaHuUS TP CO3/1aHHH 00BEKTOB TPY/Aa
VYposenb 2 |Bnazeer HaBBIKaMU 3KCILTyaTallMy y4eOHOTO 000PYIOBAHUS IIPU CO3aHUN OOBEKTOB Tpya
VYposenb 3 |I[loBepXHOCTHO BiIaiee€T HAaBBIKAMU 3KCILTyaTallul yueOHOro 000pyaOBaHUS IIPU CO3AaHUN OOBEKTOB TpyIa
4. CTPYKTYPA U COAEP)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaunmenoBanue pa3aesioB u TeM /Bua| Cemectp / | YacoB | Komneten- | Jlutepaty | Unte p. [Ipumeua
| _3apsiTHs 3aHATHS/ Kvne LUK Da DAKT. | moaror. HHe




Pazgen 1. OcHOBBI JITOPUTMHU3ALUH U
NporpaMMHpPOBaHUSA

11 Beenenune. O6uye cBeeHus 0 JI1.1
MIPOTrPaMMHUPYEMOH INEKTPOHHKE U €€ JI1.2J12.2
cxemorexHuke /Jlex/
1.2 IMporpammupoBanue B cpee Arduino J1.1
IDE /JTex/ JI1.2J12.2
13 AJTOpUTMBI 00PaOOTKH MAaCCHBOB. JI1.3J12.1
[ouckoBsle anropurmsl /Jlex/
14 ba3oBble anropuTMHYECKHE CTPYKTYPBI JI1.3J12.1 B
/J1ab/ COOTBETCTB
uu ¢ POC
15 Anropurmsl 00paboTKi MaccuBoB /J1ab/ JI1.3J12.1 B
COOTBETCTB
uu ¢ POC
1.6 ANTOpUTMBI COPTUPOBKH MaccHBOB /J1ab/ JI1.3J12.1 B
COOTBETCTB
uu ¢ POC
1.7 OO1mue cBeleHns 0 IPOrpaMMHUPyEMOi J1.1
JIEKTPOHUKE U ee cxeMoTexHuke /Cp/ JI1.2J12.2
1.8 AuroputMmsbl 06paboTku MaccuBoB /Cp/ JI1.3J12.1
1.9 ANTOpUTMBI COPTUPOBKH 1 noucka /Cp/ JI1.3J12.1
1.10  [IIporpammupoBanue B cpene Arduino J1.4J12.1
IDE /Cp/
Pazgen 2. CxeMoTeXHHKA U
nporpaMMHupoBaHue Ha niaTgopme
Arduino
2.1 OnemenTHas 6a3a mardopmbr Arduino JI1.1J11.2
/JTex/
2.2 ITudpoBble KOHTAKTHI BBOJa-BBIBOJA. JI1.1J11.2
upoTHO-UMITYIbCHAS MOAYISIHAs /JIek/
2.3 Onpoc aHAJIOTOBBIX TaTYUKOB /JIex/ JI.1J11.2
24 Hcmons3oBanue TpaH3UCTOPOB U JIT.1J11.2
yIIpaBiseMbIX qBUrareinei /JIex/
25 Casurossie peructpsl /JIex/ JI.1J11.2
2.6 Bzaumopeiictue ¢ JIT.1J11.2
KHUIKOKPUCTALIMIECKIMH TUCIUICSIMU
/JTex/
2.7 VYueOHble 3a1a4u U1 IPOSKTHON JI1.1J11.2
NeSTeNbHOCTH IKOJIHHUKOB /JIex/
2.8 Opranuzanys [udpoBoro BBo1a- BHIBOAA JI1.1J11.2 B
/J1a6/ COOTBETCTB
uu ¢ POC
2.9 Onpoc aHaJIOrOBBIX TaT4yuKOB /J1ab/ JI.1J11.2 B
COOTBETCTB
uu ¢ ®OC
2.10  |YnpaBneHue 3IeKTPOABUTATEISIMU JI1.1J11.2 B
MOCTOSIHHOTO ToKa /J1a6/ COOTBETCTB
uu ¢ ®OC
211 Hcnonb3oBaHue cepBOIIPUBOIOB U JI1.1J11.2 B
IIaroBbIX gBHUrareneii /J1ad/ COOTBETCTB
uu ¢ ®OC
2.12 Casurosble perucTpsl /J1ad/ JI1.1J11.2 B
COOTBETCTB

un ¢ DOC




2.13  |B3aunmopeiicTBHe C 8 2 JI1.1J11.2 B
KUJIKOKPUCTAIIMYIECKUM nuciuieeM /J1a6/ COOTBETCTB
uu ¢ POC
214 OCHOBBI IPOTPaMMHPOBaHHSI Ha SI3bIKE 8 6 JI1.3J11.4 2 B
C# /J1a0/ COOTBETCTB
uu ¢ POC
2.15  [Yupasnenne Windows-npmiioxeHHeM 8 2 J1.3J11.4 B
4epe3 MoCJIeJ0BaTeIbHBIH HHTEepheHc COOTBETCTB
/Cp/ uu ¢ ®OC
2.16 VY4eOHble 3a1auu IS NPOCKTHOM 8 2 JI.1J11.2 B
JIeSITeIbHOCTHU IKOJIBLHUKOB /Cp/ COOTBETCTB
uu ¢ POC
217 OnementHas 6a3za Arduino /Cp/ 8 2 JI.1J11.2
2.18  |IudpoBoii 1 aHATOTOBEIIT BBOA- BEIBOJ 8 4 J1.1J11.2
/Cp/
2.19  |YnpasneHue ABUTATEISIMU U 8 3,85 JI1.1J11.2
cepBomnpuBoaamu /Cp/
2.20 BsanmMoieiicTBrE ¢ KOMITBIOTEPOM Yepe3 8 2 JI.1J11.2
nocienoBaTeNbHbI naTepdeiic /Cp/
221 3auér ¢ onenkoii /KP3/ 8 0,15 JI.1J11.2 B
JI1.3 COOTBETCTB
J11.4J12.2 un ¢ ®OC
J12.1

5. OHEHOYHBIE MATEPHUAJIbI (OHEHOYHBIE CPEJICTBA)
JJI51 TEKYIIero KOHTPOJIsl yCIIeBaeMOCTH, IPOMEKYTOYHOH aTTecTaluu

5.1. KoHTpoJibHBIE BOPOCHI U 3aaHUS

[Mpakrudeckue 3ananus 1o 6a3o0BoMy MoayiIr0 Nel «OCHOBBI AJITOPUTMH3ALIUHI U TIPOTPAMMHUPOBAHUS)

. CocTaBbTe 0030p IPOrPaMMHUPYEMBIX KOHTPOJUIEPOB, JOCTYITHBIX JIJIS HCIIOIBb30BaHUS B 001I00pa30BaTEIbHBIX YUPEKICHIIX
. CocTaBbTe aTOPUTM HAXOXKJCHUS KOPHEH TPEX KBAJAPATHBIX YPABHEHUH Ha aITOPUTMHUYECKOM SI3bIKE

. CoctaBbTe ONEpaTOPHYIO 3aMKUCh AJTOPUTMA HAXOXKICHUS KOPHEH TPEX KBaJpaTHBIX YpaBHEHUN

. CocraBbTe 0JIOK-CXEMY aITOPUTMa HaXOXK/JCHUS KOPHEH TPEX KBaJAPATHBIX YpaBHEHHUN

. [TomMensiiTe MecTaMu 3HAYEHHS TIEPEMEHHBIX X M Y ¢ UCITOIb30BaHUEM TIPOMEXYTOUHOM nepeMentoi (1:=X; X:=y; y:=t;)

. CocraBbTe MpOrpaMMy HaXOX/ICHHsI KOPHEH TpEX KBapaTHBIX yPaBHECHHIA.

. ITape1 HeOTpUIIATENBHBIX, BEIIECTBEHHBIX YHCEN BBOJIATCS ¢ KiIaBuarypsl. [locunraTs nmponsBeneHue A KaXKa0i mapel 1 CyMMy
BCex ducel (Mcrosb3oBath While).

8. 3amoHAUTE M BRIBECTH HA YKpaH MaccuB 5 X 10 coy4aifHbIX 1enbIx urncen B quana3zone oT —100 zo 100.

9. Haiiti cymMy BceX 3JIEMEHTOB OJJHOMEPHOI'O MacCHBa, UMEIOIINX YETHbIE HHIECKCHI.

10. Co3naTh 0THOMEPHBIN MAaCCUB CITy4allHBIX LENBIX YHCel B quarna3one (-7,2). [lepecTaBUTh B 00paTHOM HOPSAKE SITEMEHTHI
MaccHBa.

11. B nBymepHoM MaccuBe 5 x 10 ciyyaifHbIX YyMcen OpraHU30BaTh JIMHEHHBINA TIOMCK MEPBOT0, MOCIEHEr0  BCEX BXOXKICHUN
9JIEMEHTOB, yJJOBJICTBOPSIOIINX YCIOBHIO.

12. TIpoBecTr COPTUPOBKY OJJHOMEPHOI'O MAacCUBa LEJBIX yrcen MeTozioM «llocienoBaTebHbIX MUHUMYMOBY.

13. IIpoBecTu cOpTUPOBKY OJJHOMEPHOTI'O MaccHBa LEIbIX Yyhces MeTofoM «Ily3bIpbkay.

14. TIpoBectr copTUPOBKY «BKiIt0OUeHHEM» OHOMEPHOTO MAaCCHBA LIEIIbIX YHCEI IPU €T0 3arl0JIHEHHH.

NN B W=

IMpaxTtideckue 3aganns Mo 6a30BoMy MOIYI0 Ne2 «CXeMOTEXHUKA M IPOTpaMMHpPOBaHKe Ha matdopme Arduino»

1. CocraBbTe 0030p ammapaTHoit yactu wiatdopmsr Arduino

2. 3anporpammupyit Muranue cBeroanoa ¢ yacroroi 1 I (0,5 cex cerurcest, 0,5 cek He CBETUTCSL).

3. IocTpoiiTe 1 3anporpaMMHpyiTe CBETOPOP.

4. TlocTpoiiTe 3TEKTPOHHYIO CXEMY CO CTATHBAIOIINM PE3UCTOPOM JUIS PETUCTPALl HAKATHS Ha KHOMKY (CBETO(OpP MEePeKITI09aeTCs
0 HAXKATHIO KHOTIKH).

5. IlocTpoiiTe 3NEKTPOHHYIO CXEMY C HOATATUBAIOLIMM PE3UCTOPOM UL PETUCTPALIUM HAXKATHUsI Ha KHOIIKY (CBETO(OP NepeKIodaeTcs
0 HAXKATHIO KHOTIKH).

6. ITocTpoiiTe U 3anporpaMMHUpPYHTE 3IEKTPOHHYIO CXEMY, IUIABHO YBEIMYUBAIOLIYIO, 8 3aTEM YMEHBIIAIONIYIO CUILy CBEUEHUS
cBeroauona (ucnomnssyire HHINM).

7. Otobpasute B MoHUTOpE mopTa cpeapl Arduino IDE tekyrine moka3aHus JaT9MKa OCBEIIEHHOCTH (HEO0OXO0JMMO TIOCTPOUTE U
3aIporpaMMHpPOBaTh Ha OCHOBE (OTOPE3UCTOPA).

8. Beeaure orpaHnueHMs Ha HCXOTHbIE 3HAYESHUS U HOpMupy#Te mKany (0 — coBceM TemHo, 100 — sipue He ObIBaeT).

9. IToctpoiiTe U 3anporpaMMUpYiiTe ynpaBiaeHUe YaCTOTOH MUTaHHsI CBETOJMO/A C IOMOLIbIO aHAJIOTOBOIO CUTHAJA (HaIpUMeED,
pEryaupyeM HOTEHIIHOMETPOM).

10. IToctpoiite u 3anporpaMMupyiTe yIpaBJIeHUE CKOPOCTBIO BpaleHus Apuratens ¢ nomouibto MM Ha ocHOBe




AHAJOTOBOTO CHTHAJIA (HAIIPUMED, PETYINPYEM ITIOTEHIUOMETPOM).

11. TToctpoiiTe u 3anporpaMMupyiiTe ynpapieHue HallpaBIeHUEM BpalleHUs IBUTATEIIS TIOCTOSHHOTO TOKA M0 HAXKAaTHIO KHOIIKU C
nomo1sio H-mocra

12. ITocTpoiite U 3anporpaMMHUpyHTe yIIpaBiIeHE CEPBOIBUTATENIEM Ha OCHOBE ITOKa3aHUH JaTYiKa OCBEILIEHHOCTH WIM TEMIEpaTyphl
(Hanpumep, YeM TeMHee, TeM OOJIbIIE YTOoJl IOBOPOTA CEPBOIBUTATES).

13. Tloctpoiite 1 3arporpaMMupyiTe CXeMy yIpaBJIeHHs [IarOBbIM JABUraTeneM. M3MeHsiTe CKOpOCTh BpallleHUsI IBUTATEIS,
LUKIMYECKH yBEIUYHBAs €€ U yMEHbILasl.

14. TToctpoiite u 3anporpaMMupyiTe cxemy, peanusyromyo 3¢ bexrt «beryumii BcagHuk»

15. TToctpoiiTe U 3amporpaMMHUpPYHTE CXeMy OTOOpaKeHHS JaHHBIX O PACCTOSIHUHM JI0 MPETSATCTBHS B BU/IC THCTOTPAMMBI

16. YpaBisis CBETOANOJaMU Ha YEThIpEXPa3psAAHOM CEMHUCETMEHTHOM MHJIMKATOPE C UCIOIb30BaHUEM CIIBUTOBOTIO PErUcTpa,
oTo0pasuTe MoKa3aHMs JaTYHKa OCBEIICHHOCTH.

17. Oro6pasute Ha 3kpane JKK-aucruies Tekymye nmokazaHus JaT4MKa OCBEIIEHHOCTH.

18. Oro6pasute Ha 3kpane XKK-gucruies Tekyiiye nmokazaHus aT9MKa OCBEIICHHOCTH B BU/IC aHUMHPOBAHHOIO TIporpecc-6apa.
19. Co3paiiTe porpaMMy BKJIFOUEHHUS-BBIKIIFOUEHHUS CBETOIMOJIOM C TIOMOIIBIO0 BU3yaibHOM Gopmbl Windows-tipuiosxerus.
20. Cozpnaiite mporpaMMy yIpaBICHUS SPKOCTHIO CBETOANOA C TOMOIIIBIO BU3yaabHO#H Gopmbr Windows-tiprioskeHus

21. Co3znaiite Windows-npuiioskeHne, 0ToOpaxaroliee TeKylee PacCTOsSHHUE [0 HPEHSTCTBUS B PEKUME PEaIbHOTO BPEMEHH C
unTepBanoMm 0,5 cek.

22. Cospaiite Windows-nipuiiosxkeHue, cojepskaniee 00J1acTh, APKOCTh KOTOPOi 3aBUCUT OT IOJIOKEHUS PYUKH IIOTCHIIHOMETPA
23. Cozmaiite Windows-mpuitoxkenue, 0ToOpaxaroriee H3MEHEHHE YPOBHSI OCBEICHHOCTH B BUJIE TpaduKa, H3MEHSIOIIETOCS B
pexXHMe peanbHoro BpeMenu ¢ yacroroi 0,1 c.

24. Coznaiite Windows-mputoxenue, 0ToOpaxaroliee n3MeHEHNHE YPOBHSI OCBEIEHHOCTH B BUJIE TpaduKa, H3MEHSIOIIETOCS B
pexuMe peanbHoro Bpemenu ¢ yacroroit 0,1 ¢, orobpaxkatomero nocieanue 100 sHaueHui.

25. PazpabortaiiTe keiic BHCYpOYHOTO MEPOIPHUATHS JJIS IKOJIBHUKOB 110 pealli3alliy MPOEKTa MajIoil aBTOMATH3AIIHH.

5.2. Tembl NHCLMEHHBIX PadoT

IMPUMEPHBIE TEMbI PEOGEPATOB

1. TenmeHIM Pa3BUTHSI KOMIIOHEHTHOM 0a3bI 3JIEKTPOHUKH.

2. CoBpeMeHHAast CXeMOTEXHHUKA.

3. XapakTepuCTHUKH M 0OCOOCHHOCTH BepcHii KoHTposuiepos Arduino.

4. CpezcTBa IporpaMMHUpOBaHus KOHTpoJutepoB Arduino.

5. Opranusanus yrpasjieHus KOHTposuiepom Arduino mo 6ecrpoBOIHBIM KaHajdaM CBS3H.

5.3. OueHo4yHble MaTePUAJIBI (OLI€eHOYHBIE CPEICTBA)

Bomnpocs! s 3aueta

1. Bunsl mporpaMMupyeMoii SJIEKTPOHHUKH, Ha3HaYeHUE M KJIACCU(PUKAIIHS IIPOTPAMMHPYEMBIX KOHTPOJUIEPOB.

2. OcHOBHBIE IOHATHS anropuT™MoB. OnpeieneHue U CBOMCTBa anropuTMa. AJropuTMudeckue cucteMsl. OOImue npaBuia MoCTPOSHUS
anroputMoB. CriocoOBbl 3aIKcH alrOpUTMOB

3. Ctpyxrypa anropurMa. ITonsatue 6a30BbIX alTOPUTMUUECKUX CTPYKTYp. ONucaHue JMHEHHBIX U Pa3BETBIIIOIIMXCS aITOPUTMOB.
4. Ctpykrypa anroputma. IloHsTHE 6230BBIX ANTOPUTMHUECKUX CTPYKTYp. OnHcaHne HUKINYECKUX AJITOPUTMOB.

5. AnroputMmbl 00pab0TKU OJHOMEPHBIX MAacCCHUBOB U MaTpull. HaxosxaeHne MUHUMaNbHBIX U MaKCUMAaJIbHBIX 3JIEMEHTOB B MacCHBaX,
ITOPUTMBI BCTABKH U YAAJEHUS 3JIEMEHTOB U3 MAaCCHBA.

6. ATTOpUTMBI COPTHPOBKY MacCUBOB. MeTOA COPTHPOBKU OOMEHOM.

7. AATOPUTMBI COPTHPOBKH MacCHUBOB. MeTOa COPTUPOBKHU BEIOOPOM.

9. AnropuTMBI COPTHPOBKH MacCUBOB. MeTO]] COPTUPOBKH BKIIFOUEHHEM.

10. DneKTPOHHBIC HIEMEHTHI M KOMIIOHEHTHI IathopMbl Arduino 1 crocoObl UX COIPSHKEHHUSL.

11. Tloncoeaunenne cBeTOIMOOB, 3aKk0H OMa, pacyéT MOILTHOCTH.

12. IIporpammupoBanue u(ppoBbIX BEIBOAOB. [IINpOoTHO-NMIYIbCHASI MOAYIISIIUS.

13. CunThIBaHUE JaHHBIX ¢ HIU(PPOBBIX KOHTAKTOB (CTATUBAIOIINN M TOATITHBAIOIIN PE3UCTOPHI). Y CTpaHeHHe «Ipede3ra) KHOMOK.
14. Tlonsitue 00 aHaJIOrOBBIX U IU(POBBIX curHanax. [IpeoOpazoBaHre aHAIOTOBOTIO CUTHAIA B IIU(DPOBOIA.

15. Mcnonp30BaHe aHAJIOTOBBIX JaTYHKOB.

16. YpaBieHue aHaJIOTOBBIMU BBIXOIaMU 110 CUTHAJIy OT aHAJIOTOBBIX BXO/0B.

17. TlonkiroueHue ABUraTeneil MocTossHHOro Toka (6oprba ¢ BbIOpocaMy HaIpsHKEHUs, UCIIOJIb30BaHUE TPAH3UCTOPA B KAUeCTBE
HepeKIroyaTes, Ha3Ha4eHUe 3alUTHBIX TUOA0B U OTIECIBHOTO HCTOUHHKA IIUTAHUS).

18. YrpaBneHue HalpaBIeHUEM U CKOPOCTBIO BPALIEHHS ABUTaTeNIs IIOCTOSIHHOTO TOKa ¢ nomolnsto M.

19. Buzp! 1 npuHIUI pabOTH CEPBOIBUTATENS.

20. Bunpl, npuHIUI paboThl, JIOCTOMHCTBA U HEAOCTATKH [IArOBBIX ABUraTeNeH.

21. ITpuHIMD IEHCTBUS U HA3HAYEHHE CABUTOBBIX PETHCTPOB.

22. BzaumopeicTBrE ¢ KUIKOKPUCTAUTMYECKUMHU AUCIUICSIMH.

23. Cpena nporpammuposanust Microsoft Visual Studio.

24. Ucnonn3oBanue USB u mocienoBarensHoro nHTepdetica.

25. Oco0eHHOCTH Y4eOHBIX MPOCKTOB MAJIOH aBTOMATH3aI[UH

6. YYHEBHO-METOAUWYECKOE 1 TH®OPMAIIMOHHOE OBECHHEYEHUE JUCIHHUIIIMHBI (MOAYJIA)

6.1. PexoMeHayeMas JiuTepaTypa

6.1.1. OcHoBHas aUTepaTypa

ABTOpLI, COCTaBUTCIIN | 3armaBue I/IBI[aTeJ'ILCTBO, rong | Az[pec




ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TO Anpec
JI1.1 |JIerocraes H. C., MHUKpO3JIEKTPOHUKA: yueOHOe mocodue Tomck: s Konrenr, 2013 [https://biblioclub.ru/inde
Yersepros K. B. X.php?
page=book&id=480611
JI1.2 |deioxo M. A., Mudposas MukposnekTpoHuka: yueoHoe |HoBocuOGHpCK: https://biblioclub.ru/inde
VYnosuuenko A. B., nocobue HoBocubupckuit x.php?
Bomnkos A. T'. roCyIapCTBCHHBIH page=book&id=573770
TEXHUYECKUHN
yHuBepcuret, 2019
JI1.3 |3naromonbckuii . M. |IIporpaMMUpOBaHKE: THUIIOBBIC 33/1a4H, Mocksa: JIaboparopus https://biblioclub.ru/inde
aJITOPUTMBI, METOJIBI: y4eOHOE mocobue 3HaHui, 2020 x.php?
page=book&id=222873
JI1.4 |3r03pK0B B. M. IporpamMupoBanue: yae6HOE mocodue Tomck: Dis Konrenr, 2013 [https://biblioclub.ru/inde
x.php?
page=book&id=480616
6.1.2. lonoJIHUTeIbHAS JIUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnasue W3 narenscTBo, TO1 Anpec
JI2.1 [T'ymeko A. B. ITporpamMMupoBaHue: Hosocubupck: https://biblioclub.ru/inde
y4eOHO-METOJMYECKOe Imocodue Hoocubupckuit x.php?
roCyIapCTBEHHBIN page=book&id=576267
TEXHUYECKUI
yHuBepcurer, 2019
J2.2 (TposulIl E. MHUKpO3JIEKTPOHHKA: y4eOHOe Iocodue Tomck: Tomckuit https://biblioclub.ru/inde
TOCYIapCTBEHHBIH x.php?
YHUBEPCHTET CUCTEM page=book&id=208662
YIIpaBIICHUS 1
panuosnexrponuku, 2007

6.3.1 IlepevyeHs NporpaMMHOro oGecrevdeHust

1. Microsoft® Windows® 8.1 Professional (OEM nuniensust, koutpakt Ne 20A/2015 ot 05.10.2015);
2. Kaspersky Endpoint Security — JTun ceptuduxar NelB08-190415-050007-883-951;

3. 7-Zip - (CBo6omuas munensus GPL);

4. Adobe Acrobat Reader — (CBo6oaHast uIeH3u);

5. Google Chrome — (CBo6otHas TUIICH3HA);

6. Mozilla Firefox — (CBoGoaHas numeH3us);

7. LibreOffice — (CBo6oauas munensus GPL);

8. XnView — (CBobo1Has JHUIICH3HS);
9. Java — (CoboaHas TUIICH3USA);
10. VLC — (CBobomHas TUIICH3UA);

6.3.2 Ilepeuenn nmpogeccHOHAIBHBIX 023 TAHHBIX M HHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

Elibrary.ru: snekrponnas 6ubnnoTednas cucrema : 6a3a JaHHBIX COICPIKUT CBEICHHUS 00 OTCYSCTBEHHBIX KHUIAX M HEPUOANICCKUX
M3JaHUSAX 10 HayKe, TEXHOJIOTHH, MeIUInHe 1 oOpasoBanmio. Anpec: http://elibrary.ru Pexxum moctyma: CBOGOIHBIM HOCTYIT;
DNeKTPOHHO-OMOIHNOTEIHAS CHCTeMa «Y HUBEPCUTETCKast Oubnuoreka onnaitay. Aapec: https://biblioclub.ru Pexxum nocryma:
WNunvBunyanbHbll HEOTPAHUYEHHBIN 1OCTYI;

DnekTpoHHO-O0MbNMMoTeYHas cucreMa usnarenscTsa «JIAHDB». Anpec: e.lanbook.com Pexxum nocryna: MHANBH YA bHBIH
HEOTPaHMYEHHBIN JIOCTYII;

O6pasoBarenbHas miatgopma «Opaiit». Anpec: https://urait.ru Pexxum moctyma: MHAMBHAYaTIbHBINA HEOTPAHUUCHHBIH OCTYIT,

WC AuTHruiarmat: cucteMa oOHapyKeHHs 3auMcTBoBanmid. Anpec: https://krasspu.antiplagiat.ru Pesxxum moctyma: MHanBHIyanbHBIH
HEOrPaHHUYEHHBIN JOCTYII;

Koucynbrant [Lnroc /IneKTpOHHBIHA pecypc/:ClipaBouHO — paBoBoBas cucrema. Anpec: Hayunas 6ubnamnorexa Pexxim mocrymna:
JlokanbHas ceTh By3a;

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUIIJIMHBI (MO Y JIST)

[epeveHb y4eOHBIX ayAUTOPHIA U OMEUICHUI 3aKPEIUISETCs €XKEroAHbIM puKa3zoM «O 3aKperuIeHUH ayTUTOPUI U TIOMEILICHUH B
®DenepantbHOM TOCYAaPCTBEHHOM OI0/DKETHOM 00pa30BaTeIbHOM YUpEXkKI€HUH Bbicuiero oopazoBanus «KpacHosipckuii
roCyZlapCTBEHHBIN neparornueckuii yausepceuteT uM. B.I1. ActadbeBa Ha TeKymuii rog» ¢ 0OHOBICHUEM IIEPEUHS TPOrPAMMHOIO
obecnieyeHus 1 000pynoBaHus B cooTBeTcTBHHU ¢ TpeboBanusMu ®I'OC BO, B Tom uuce:

1. Y4yeOuble ayquTOpHUH IS IPOBEICHNUS 3aHATHUH JEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIA, KyPCOBOTO MPOEKTHPOBAHUS
(BBIMOJHEHMS KYPCOBBIX PadoT), IPYIIOBBIX U HHAUBUAYAILHBIX KOHCYIBTALUH, TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U
MIPOMEKYTOYHOH aTTecTalnuu

2. ITomereHus U1l CaMOCTOSITEILHOM PabOThI 00YJarOIIUXCS

3. TToMemenus 1uist XpaHeHHs1 © TPOYUITAKTHIECKOTO 00CTY)KUBaHUS y4eOHOT0 000pyI0BaHHS

4. Tepevens nadbopaTopuid.

8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOZY JIS)




Baxxnoe mMecTo B ocBoeHHH MaTepuana 1o Kypcy « OCHOBBI IPOrpaMMHUPYEMON MUKPOUIEKTPOHUKH» OTBOAUTCS CAMOCTOSATEIBHOMN
paboTe CTyIeHTOB BO BHEAyIUTOPHOE BPEMs C MATEPHAIIOM, U3JIOKEHHBIM B PEKOMEH/IyeMOM JIMTEpaType U HHTEPHET-UCTOYHUKAX,
T.K. 0€3 3HaHUS TEOPETHIECKOTO MaTepuasa U OCMBICICHHS IIOCTABJICHHBIX 33/1a4 HEBO3MOJKHO BBHIIIOJIHEHNE MTPAKTHUECKUX 3alaHN i
CBSI3aHHBIX C KOHCTPYMPOBaHHUEM M NPOTrPaMMHUPOBAHUEM HIIEKTPOHHBIX cxeM. Ilocenienue 1abopaTOpHbIX 3aHATHH SABISETCS
00s13aTeJIbHBIM AJIsI HOJTHOLIEHHOTO OBJIAJICHUS JUCIUIUINHOM.

Pedepatsl He0OX01MMO c1aBaTh MPETOIaBaTeNo B HarledataHHOM Buje. O0beM pedepata He Oosiee 9 cTpaHHIl MAITHHOIIMCHOTO
TEKCTa BKITIOYAs TUTYJIbHBIH JIMCT, COICPIKAHNUE U CITUCOK JTUTEpaTyphl. TeKcTOBBINA MaTepuan odopmisercs 14 mpudrom uepes 1,15
MHTEpBaJl, KpacHas cTpoka 1,25, nHrepBain Mexy ab3anamu «0», oTcTyI: cieBa 3; cripaBa 2, BHIpaBHUBAHUE TEKCTA [0 NIMPHHE
ctpanunbl. CTPYKTYPHBIMH 3JIEMEHTAMH SIBIISIFOTCS:

- TutynpHBINA THCT

- Cozneprxanue

- Beenenue

- OcHOBHas YacTh

- 3aKITI0YEeHUE U BBIBOJIBI

- BI/I6J’II/IOI"I)EI(1)I/I'{€CKHI7[ CIIUCOK (He MCHEC 5 HUCTOYHHKOB, KOTOpI)IMI/I MOFyT 6]>ITI) pecprLI B CCTU I/IHTepHeT JUIA KOTOpI)IX yKa3LIBaeTC$[
URL)
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