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IHosicHUTEJIbHAA 3aIIMCKA

JononuurensHass — o01eoOpa3oBarenbHasi — OOIIepa3BUBAOIIAsl  MPOrpaMma
«OCHOBBI 3JICKTPOHHMKW» pa3paboTaHa M HM3MEHEHa COMIIACHO TpeOOBaHUSIM
CJIEIYIOIINX HOPMATUBHBIX JOKYMEHTOB:

c TpeboBanusimu denepanbHoro 3akoHa or 29.12.2012 No 273-d3 «O6
oOpa3oBanuu B Poccuiickoit denepanuuy;

¢ Konuenuuen pa3BUTHS AOMOJHUTEIBLHOTO OOpa3oBaHus Jered (yTB.
pacnopsbkenueMm IIpaBurensctBa Poccuiickoit depepanuu ot 31 mapra
2022 1. Ne 678-p);

c llopsinxkom opraHu3zali M OCYILIECTBICHHUS  0Opa30BaTEIbHOM
JESTEIBHOCTH MO JTOTIOTHUTEIBHBIM 00I11€00pa30BaTebHBIM MPOrpaMMaM
(ytB. [Ipuka3 Munnpocsemenus Poccuu ot 09.11.2018 Ne 196)

¢ Ilucemom Apmunuctpamuu Jlenunrpanackoit obmactu u Komwurera
obmrero u mpodeccuoHanbHOTO 00pa3oBanus JICHUHTpajCKoW 00JacTH OT
09 ampens 2014 roga Ne 19- 1932/14-0-0(io cocrostauto Ha 09 ceHTIOps
2014 rona) «O cobmronenuu 3akoHonarenscTBa Poccuiickoit @enepanyu B
chepe o0OpazoBaHuUs npu peanuzanuu JIOTIOJTHUTEIIbHBIX
o0LIEpa3BUBAIOIINX [TPOTPaAMM;

CanlluH 2.4.4.3648-20 «CaHuTapHO-3MIUAEMHUOIOTUYECKHE TPeOOBaHUS K
OpraHu3alysIM BOCIUTAHUS U OOyUYEHUS, OTAbIXa U O3[OPOBJICHUS JIeTEeN U
mononéxu»  (yrB. IlocraHoBIEHHMEM IIABHOTO  TOCYIApCTBEHHOTO
canutapHoro Bpada P® ot 28.09.2020 Ne 28);

CanlluH 1.2.3685-21 «I'urueHuyeckue HOPMATUBBI W TpeOOBaHUS K
obecrieyeHuto Oe3omacHOCTH U (Win) OE3BpPeIHOCTH i 4ellOBeKa
(bakTopoB cpenbl OOMTaHUA», YTBEPKAEHHBIE TTOCTaHOBIEHUEM [TaBHOTO
rOCYAapCTBEHHOTO CaHUTAapHOro Bpaya Poccuiickon Penepaunu OT
28.01.2021 Ne 2;

c IlopsakoM mnOpUMEHEHHs  OpraHu3alusM{,  OCYLIECTBISIOIUMU
00pa30BaTEIbHYIO NEeSTENbHOCTb, AIIEKTPOHHOTO oOyueHus,
OUCTAHIMOHHBIX  00pa30BaTEIbHBIX TEXHOJOTUA TMpPU  peaju3aluu
0o0pa3oBaTeNIbHbIX MPOrpaMM, YTBEPKIEHHOTO MpPUKa3oM MHHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @eaepaunn ot 23 aBrycrta 2017 r. Ne
816  (3apeructpupoBan  MuHHCTEpCTBOM  tocTuiiuu  Poccuiickoit
®enepanuu ot 18 centadps 2017 r., peructpaunoHHbiii Ne 48226);

c Ilonoxennem o pa3paboTKe U YTBEPKACHUH JOMOJIHHUTEIbHBIX
obureoOpazoBatenbHbIXx porpaMmm MAOY 10 "KommbroTepHslil ieHTp".

¢ npukazom MunucrepctBa npocsemenus PO or 03.09.2019 Ned67 «OO6
yTBepxkaeHnu lleneBoil Mopmenu pa3BUTHS PETHOHAIBHBIX CHUCTEM
JIOTIOTHUTENILHOTO oOpa3zoBaHus aetei» (¢ maMenenusmu ot 02.02.2021
npuka3 Munuctepcta nmpocsemieHust PO Ne38).



HanpaBjieHHOCTH NPOrpaMMBbl

[Iporpamma A0MOIHUTENHEHOTO 00pa3oBaHusi « OCHOBBI ANMEKTPOHUKI
OTHOCHUTCS K TEXHUYECKOW HAIPaBJICHHOCTU U MIpeAHa3HauYeHa Jyis aereu 13-15
JIET.

AKTYaJIbHOCTD M NeJAroru4ecKas 1ejiecood0pa3sHocTb

[Tporpamma kypca «OCHOBBI SJIEKTPOHHUKNY» COOTBETCTBYET (heaepaTbHOMY
KOMIIOHEHTY TOCYJapCTBEHHOTO CTaHJapTa o0miero oOpa3oBaHus. B
COBPEMEHHOM MHPE pacTeT BOCTPEOOBAHHOCTh WHXKEHEPHBIX TMpodeccuil.
JlanHasi mporpamMma TO3BOJISIET JIETAM IIKOJIBHOTO BO3pacTa MPHUOOLIUTHCS K
TEXHUYECKOMY TBOPUYECTBY U KOHCTPYHPOBAHMUIO.

[IporpamMmmbl 6azupyeTcs Ha aHAJIM3€ COIMANIBHBIX TTPo0sieM U 00yCIIOBIIeHA
OOLIECTBEHHON MOTPEOHOCTHIO B TBOPUECKU aKTUBHBIX M TEXHUYECKHU IPAMOTHBIX
MOJIOZIBIX JIFONIIX, B BO3POXKJEHUU MHTEpPECca MOJIOJIE)KU K COBPEMEHHON TEXHHUKE,
B BOCIIUTAHHUH KYJIBTYPbI )KH3HEHHOTO U MPO(HECCUOHATBEHOTO CaMOOIIPEIETICHNUS.

Honst Poccun Ha MHUPOBOM PBIHKE HAYKOEMKOW MHPOAYKIMU COCTAaBIISIET
Bcero  0,3-0,5%. Ilpuumna B  peduiuTe  BBHICOKOKBATU(HUIIMPOBAHHBIX
WHXEHEPHBIX KaJipoB. [lepeMeHbl B 9KOHOMUKE MOTYT OBITh PEaTM30BaHBI TOJIHKO
MIpU HAJUYUU YCJIOBUU Il TBOPUECTBA, PA3BUTUS MHIAUBUIYATbHOCTH KaXJOTO
Oynymiero cneunuanucra. M 3To JOMKHO HAYMHATHCS CO IIKOJBHOTO BO3pacTa.
Bcerna cambim  3(ppeKTUBHBIM MyTEM K OBJAJEHUIO 3HAHUSIMU U YMEHUSMH B
JAHHOM HampaBJI€HUU ObUI0O M OCTAETCS CaMOCTOATEIIBHOE TEXHUYECKOE
TBOpuecTBO. OHO 3aKpervisieT W pacuIupsieT 3HaHWS OCHOB MHOTHUX Hayk,
NpUOOIAeT K COBPEMEHHOW TEXHUKE, pa3BUBAET TBOPYECKHE CIIOCOOHOCTH,
BOCMUTHIBAET JIFOOO3HATEIBLHOCTh, HW300pETAaTEeIbHOCTh, HACTOWYHMBOCTh B
MIPEOOJCHUU TPYIHOCTEH.

[Iporpamma HampaBieHa Ha TMPUBICYCHHE JETEH K TEXHUYECKOMY
TBOPUECTBY, = Ha  YyIOBIETBOPEHHE WX  JUYHOCTHBIX  MOTPEOHOCTEM,
CTUMYJIMPOBAHUE CTPEMJICHUS Pa3BUTh WHAMBUIYaJbHBIE CIIOCOOHOCTH, K
npoecCuOHAIbHOW OpPUEHTAIlMM IIKOJIBHUKOB HA WHKCHEPHO-TEXHUYECKHE
npodeccun.

VYyammuMmcsa  OpenocTaBisieTcs  BO3MOXXHOCTh ~ OCBOUTH — TEXHOJOTHIO
KOHCTPYMPOBaHUS, COOPKHU AIIEKTPOHHBIX CXEM OT IMPOCTOrO K CIOXKHOMY 0€3
MaKy, Ha JIEMEHTaX 3JIEKTPOHHOIO KOHCTPYKTOpa «3HATOK», Habopa «Mactep
Kut» 1 MeTonoM MakeTUpOBaHHUSI HA MAKETHBIX IUIaTaX TOTOBBIX AJEKTPOHHBIX
HabopoB yctpoiictB DIY (Do It Yourself — Bua nesarenbHOCTH, IPU KOTOPOM BbI
paboTaeTe CBOMMM pPyKaMH), HAyYUThCS NasATh AJIEKTPOHHBIE KOMIIOHEHTHI U
AJICKTPOHHBIE CXEMbl Ha TEYaTHBIX IaTax. OCBOUTH Ha3HAYCHHE, MPUHIIUI
AeicTBUs, paboTy U yIpaBieHUE MOIYJISIMHU, JAaTYUKAMH C MUKPOKOHTPOJIIEPOM
Ha 0aze «Arduino» Mo TOTOBBIM CKETYaM, HAYYHUTbCS MX YHUTATh, MOHUMATh U
monuduiposats B nporpamme Arduino IDE .

Ilenaroruyeckasi mejieco00pa3HOCThb:

B ocHOBe Kkypca JEXHUT LETOCTHBIM 00pa3 OKPYKAIOIMIEro MUpPa, KOTOPHIN
MPEIOMJISIETCSL Yepe3 PE3yNbrar MAESTEIbHOCTH yyamuxcsa. V3ydeHune OCHOB
AIICKTPOHUKH, MOJICTUPOBAHUE W COOpPKa ODIIEKTPOHHBIX CXE€M KaK Yyd4eOHBIH
MPEAMET SIBIISIETCSI KOMIUIEKCHBIM M MHTETPAaTUBHBIM MO CBOEW CyTH, OH



npeanoaraeT peajbHble B3aWMOCBS3H MPAKTHUECKH CO BCEMHU MpeaMETaMH
IITKOJIBI.

Kaxnpiii  pebeHOK, ydacTBylomuid B  paboTe IO  BBIMOJIHEHUIO
MPENTIOKEHHOTO  3aJaHusl, pPACcCKa3blBA€T O XOJAC BBIMOJTHCHUS 3aJaHMUs
MOJICTTUPOBAHUSI, O HA3HAYCHUU W (PYHKIIMOHUPOBAHUH BCEX KOMIIOHEHTOB, O
HA3HAYCHUU BBITIOJHEHHOUN 3JIEKTPOHHOW CXEMBI, BBICKA3bIBAET CBOE OTHOIICHHE
K BBITIOJITHEHHOU padorTe.

Leab 1 321241 JONOJHUTEJIbHOM 00LIePA3BUBAIOLIECH IPOTPAMMbI
Heab Kkypca: pa3BuUTHE TEXHUYECKUX, TBOPUYECKUX CIIOCOOHOCTEH,

O6p33HOI‘O, TCXHHYCCKOI'O M JIOTHYCCKOI'O MBIINIJICHUA I[GTCﬁ Ha OCHOBC
OBJIAJICHUA HaBbBIKaMH Ha4YaJIbHOT'O TCXHHUYCCKOI'O KOHCTPYUPOBAHHA,
MOICIINPOBAHUA U U3TOTOBJICHUA 3JICKTPOHHBIX YCTPOﬁCTB.

3agaum Kypca
Obyuarowue:
®  [I03HAKOMHUTH YYAIIUXCS C OCHOBHBIMH JJIEMEHTAMHU 3JICKTPOTEXHUKU U

ANIEKTPOHUKH, C PA3IMYHBIMU MPUEMAMHM MOAEIUPOBAHUS U KOHCTPYMPOBAHMS
AIIEKTPOHHBIX YCTPOICTB;

e 00yuuTh MpaBUJaM OXpPaHbl Tpyda U Oe30macHbIM MpuemMaMm paboThl C
AIIEKTPOMHCTPYMEHTAMHU U 3JIEKTPONPUOOpaMu;

®  CONEHCTBOBAaTh B H3YYEHMM TEPMHMHOB, YEPTEKEH U CXEM, UCIIOIb3yEMbIX
IpU TOPOEKTUPOBAHWM W KOHCTPYMPOBAHWH NPOCTEUIIUX  AJIEKTPOHHBIX
YCTPOUCTB.

Pazsusarowue:
®  pa3BUBATh y YYAIUXCS DJIEMEHTHl TEXHUYECKOTO MBIIIJICHUS: yMEHUE

paboTarh C TEXHUYECKUMH TMOHATHSAMHU, C TEXHUYECKUMU H300paKEHUSIMHU,
BJIaJICHUE S3BIKOM HAa4aJIbHOU CXEMOTECXHHKH,

®  CTUMYJIMPOBATh CMEKAJKy YYaIluXCs, HAXOJYHBOCTh, H300pPETATEIHHOCTD
Y YCTOMYMBBIN UHTEPEC K TOMCKOBOW TBOPUECKOU AEATEIbHOCTH;

®  pa3BUBaTh MaMsATh, BHUMaHHE, CIOCOOHOCTH CpaBHUBaTh, 0000INATH,
aHaJM3UPOBATh, ICHCTBOBAThH ONEPATUBHO;

®  pa3BUBATh U aKTUBU3WPOBATH PEUb JETEH.

Bocnumamenvnole
®  TPUBUBAThH YBAXKEHUE K MPOodecCur UHKEHEPa;

® BOCINUTAHWE B YyYalmUMCS TBOPUYECKOTO 4YEJIOBEKAa —  yMEIbIIa,
n300peTarens U uccaenoBaTers;

®  COJCHCTBOBATh COLUAIILHON a/IaNTallNH;

®  BOCIUTHIBATh CaMOCTOSTEIBLHOCTh, AKKYpPaTHOCTh M BHHUMATEIHHOCTH B
pabore;

®  BOCIUTHIBATh KOMMYHHKATHUBHBIC HABBIKH.



Oprann3anuoHHO-NeIarornyecKue yCJIOBHS pean3aluu NporpaMmmMbl
Bo3pacTt yyammxesi, y4acTBYIOIIUX B pealin3aluu nporpamMmsl 13-15 ner.

Cpok peajm3anum NporpaMMmsl
[Iporpamma paccuntana Ha oOnuWH roa oOyudeHusi (128 wacoB Mo OCHOBHOM
porpamMme U peKOMEHAYI0TCs 64 yaca HHIMBHUIyaIbHBIX 3aHATHIA).

DopMbI 3aHATHHI
®dopma o0yyeHusi: OuHasl.
®opMbl IPOBEACHUS 3aHATUIA: ayIUTOPHBIE U BHEAYAUTOPHBIE.
dopma oOpraHMzanuu 3aHATUNA: rpynmnoBas. MakcuMaabHOE KOJUYECTBO
yyamuxcs B rpynne - 10, MuHuMansHoe - 5.
KonnuecTBo yyamuxcsi COOTBETCTBYET CAHUTAPHO-TUTHEHUYECKUM HOPMaM.

Pesxxum 3aHsaTui
3aHATHUS TTOXOAAT 2 pa3a B HEJENIO IO 2 akajeMH4eckux 4aca ¢ 10-MUHYTHBIM
MIePEPHIBOM.
Jns  yyammxcs 1O OporpaMMe €CTh  BO3MOXKHOCTh — MHIUMBHIYaJbHBIX
JOTIOTHUTENIbHBIX 3aHATUM ISl BBINOJTHEHUS MPaKTUYECKUX paboT — 2 yaca B
HEACIIO.

Ilepuoau4HOCTH OLIEHKH Pe3yJIbTATOB

JIns OLEHKH YPOBHSI OCBOCHHUSI JOMOJHUTEIBbHOW 0OIepa3BUBatOIeH
MpOrpaMMbl MPOBOAUTCS MOCPEACTBOM TEKYILIETO KOHTPOJISA, MPOMEKYTOUHON U
WUTOIOBOM aTTECTalUH.

Texkyluii KOHTPOJIb BBISBISIET CTENEHb COPMUPOBAHHOCTU MPAKTUUECKUX
YMEHUHN U HABBIKOB YUalIUXCs B BRIOpDAHHOM UMU BHUJE JACATEIBHOCTH. TeKyuit
KOHTPOJIb MOXET TPOBOAUTHCS B (GopMe HAOMIOACHUS, HWHAMBUAYAJIHLHOTO
coOeceoBaHusi, TPYIIOBOM  Oecedpl, ompoca. TeKymuid  KOHTPOJb
oCymIecTBIsieTcs 0e3 (puKcanuu pe3yabTaToB.

[To 3aBeplIEHHIO KaXXJ0TO0 MOJYJS JOMOJHUTEIBLHON 00Ilepa3BUBAIOLIEH
MPOrpaMMbl MIPOBOAUTCSI aTTECTAlMs, KOTOpAash MPOBOAUTCS B CIEAYIOLINAX
(dopMax: TeCTUpPOBAHKE, TOKJIA/, 3alIUTa TBOPUYECKUX PaOdOT U POEKTOB.

[Io kayecTBy OCBOEHUS NMPOIPAMMHOIO MAaTEpHUAJIa BBIJAECIEHBI CIEAYIONINE
YPOBHU 3HAHUW, YMEHUN U HABBIKOB:

- 8bICOKUU — TPOrPAMMHBIM MaTepHall YCBOEH OOyYaroUIMMCSl MOJHOCTBIO,
BOCIMUTAaHHUK UMEET BBICOKUE JJOCTHUKEHUS,
- CpeOHull — YCBOEHHE TMpOrpaMMbl B TMIOJIHOM O0beMe, NpH HaJUYHH

HECYIIECTBEHHBIX OIHMOOK;

- Hudce cpeOHe20 — YCBOEHUE MPOTPAMMbI B HEIOJHOM OO0bEME, JOMyCKaeT
CYIIIECTBCHHBIC OITUOKM B TEOPETHUCCKUX U MPAKTHUECKUX 3aJaHUSNX; YUACTBYET
B KOHKYPCax Ha YPOBHE KOJIJICKTHBA.

BaxxHbIM yclioBHEM MPOTpaMMBbI SBISIETCS TO, YTO Y4allldecs, MPOIISAIINe
Kypc oOyueHus 1o mporpamme 1 Moaysisi, MepexosiT Ha 00ydeHHe 10 TporpaMme
2 Momysl.



@opMBbI OTCIIEKUBAHNUS Pe3yJIbTATA 00yUeHH s
lIpeomemnas ouaenocmuxa PpoBOAUTCS B (hopme
KOHTPOJIbHBIX OIPOCOB;

3aIuTa TPOSKTHON PabOTHI;
TBOPYECKHUX 3a]IAHUN;
y4acTHs B KOHKYpcCax;

BBICTABOK.

Ileoacoeuueckasn ouacnocmuxa mpcaIojaaract
JIUYHBIC 6€C€I[BI C ACTbMH U UX POAUTCIIAMMU,

aHaJIN3 MPOAYKTOB JCATEILHOCTH 00YJaIOIIUXCS;
eaarornyeckoe HaOJTFOqEHUE.



Ta6nuua Oxupaemsble pe3ynbraTtbl U cnocoObl ux onpegeneHus

Osxkupaembie
Ne Cnoco0bl oTCJ/IeKUBAHUS
3agaua pe3yJIbTaThl Kpurepuu
n/n (MeToauKH)
(mapamMeTphbl)
Obyuarowue
1 dopMmupoBaHue YcroituuBast MmotuBanus | 1. IIpunsrue obpazoBarenbHOil | 1. N3yyeHne KOHTHMHICHTA YYalluxcs
MOTHBOB K yJarmxcs K mporpaMMbl M CIIOCOOHOCTH  ydamuxcs | (aHKeTHUpOBaHUE).
M03HABATEJIbHOU U MO3HABaTEIbHOU U OCBauBaTh €€. 2. Y10oBIIETBOPEHHOCTH yYaluxcs
TBOPUYECKOU TBOPUYECKOH 2. MOTpPeOHOCTH 3aHUMAThCS B Tpoduie | 3aHATHUAMH (aHKETHUPOBAHUE).
JEeATEIIbHOCTU JEATEIIbHOCTH. CBEpX IIPENII0KEHHON oOpasoBarenbHOi | 3. HTorosbie OTYETHBIE MEPONPUATHUSA
IIPOrPaMMBlI. B KOJUIEKTHBE.
3. IIposiBnenue oOyyaromumucs | 4. 3a4€Thl, TBOPUECKHE KOHKYPCHI.
WHUIMATUBBl M CIOCOOHOCTH pPEaln30BhIBAThH
CBOM HUJEU B TBOPUECKOM IEATEIBHOCTH.
4. Co3nanue  aBTOPCKHUX  TBOPYECKHUX
IIPOAYKTOB PA3HOT'O YPOBHS.
2 | ®opmupoBanue y Hanuuwue y yganuxcs 1. OcBoeHue cucTeMbl 3HaHUN KM3ydaemoro | 1. AHaiu3 3aHSATHM.
yyaluxcs TIyOOKUX U | CHCTEMBbI 3HAHHIA, npeamera W npuobperenue mnpakrudeckux | 2. Habmrogenwe.
MPOYHBIX 3HAHUW HA YMEHH, HABBIKOB T10 HaBBIKOB Pa3HOTO YPOBHSI. 3. KoHKypchl, TBOPUECKHUE OTUYETHI.
OCHOBE pa3BUTHUS H3y4aeMOoMYy 2. Hcnonp3oBanue  3HaHWM,  yMmMeHMH, | 4. AHanM3  NPOAYKTOB  JIE€ATENbHOCTU
HHTEpeca K Marepuaty. HABBIKOB B CaMOCTOSITENILHOM AESITENbHOCTH U BOCITUTAHHHUKOB.
H3y4aeMOMY IIPEIMETY; BBINOJIHEHUH Pa0bOT 1O 00pa3iy. 5. Cucrema IIPAKTHYECKHUX pabor,

3. Pacmmpenue kpyrosopa B pa3IMYHbBIX
00JIaCTAX 3HAHUI.
4. CnocoOHOCTE repeaaBarh 3HAHUA

CBEPCTHUKAM.

BBITIOJTHEHUE WHIWBUyaTIbHbIX 3a/JaHHUI
1o MPOQHIIAM AESITETEHOCTH.




OxugaeMble

Ne Cnoco0blI oTCJIe:KUBAHUS
3anaua pe3yJabTaThl Kpurepun
n/n (MeToaMKH)
(mapaMeTpbl)
3. | lIpuobperenune YMeHue NpUMEHSTh Hcnonp3oBaHUE 3HAHWN, YMEHUH, HABBIKOB B | 1. AHanu3 3aHATHI.
HaBBIKOB IPUMEHEHUS TEOPETUUYECKUX 3HAHUU CaMOCTOSATEILHOU HEITEILHOCTU u |2. HaOmronenue.
TEOPETUUECKUX 3HAHUW | JUIs peleHus BBHITIOJTHEHUH Pa0boT 1Mo 00pasiy. 3. AHanu3  TOPOAYKTOB  JIE€ATEIbHOCTHU
JUISL pelleHus KOHKpPETHBIX IpobnemM. |2. YMeHue paboTaTh CamMOCTOSTENBHO U B BOCITUTAHHHUKOB.
KOHKPETHBIX IPOOIeM. rpymnme. 4. Cucrema IIPAKTHYECKUX pa0or,
3. Pacmupenue Kkpyrosopa B  pa3iIMYHBIX BBITNIOJTHEHUE UHAMBHYaJIbHbBIX 3aJaHUI
o0macTsax 3HAHWM. 1o MPOQHUIAM ASITETLHOCTH.
4. CnocoOHOCTH repeaBaTh 3HaHUA |5. YnpaxHeHus, TBOPYECKUE 3aJaHUA.
CBEpPCTHUKAM.
4. | Co3ganue Hanuuwue y yganuxcs Hcnonp3oBanue 3HaHu, yMeHUH, HaBBIKOB B | 1. HaOmronenue.
MPEANOCHUIOK 110 YMEHUS IPUMEHSATD CaMOCTOSITEILHOU JIeATEeTbHOCTH u |2. KOHKypCHI, TBOPUECKHE OTUETHI.
NPUMEHEHHUIO OCBOCHHBIE HaBBIKH BBIMIOJTHEHUU PalboT 1Mo 0Opasiy. 3. AHanmu3z  TOPOLYKTOB  JAESTEIHLHOCTH
OCBOCHHBIX HaBBIKOB nporpaMMUpOBaHUs B |2. YMeHuHe paboTaTh CaMOCTOSTEILHO U B BOCITUTAHHHUKOB.
IpOrpaMMUPOBAHUS B JIPYTUX Y4eOHBIX rpymnre.
JIPYTUX Y4EOHBIX Kypcax. 3. Pacmmupenwe Kpyrozopa B Pa3IUYHBIX
Kypcax. o0nacTsax 3HaAHMH.
4. CnocoOHOCTb nepe/1aBaTh 3HAHUS
CBEPCTHHUKAM.
Bocnumamenvuwie
1 Coznanue ycnosuit st | ChopMUpOBaHHOCTH 1. briaronpusiTHbIA TICUXOJIOTUYECKUI AHKETUPOBAaHHE C IEIbI0 H3YyUYCHUS
(dhopMupoBaHus JIETCKOTO KOJJIEKTHBA. MUKPOKJIUMAT. NICUXOJIOTUYECKOH  arMocdepsl B
JIETCKOTO KOJJIEKTHUBA 2. Hannune KOMMYHHUKAaTUBHOM KYJBTYpPBI KOJUIEKTHBE.
KaK CpeJICTBa Pa3BUTHS y4aIuxcsl. 2. AHKeTHpOBaHME M TECTHUPOBAHHUE Ha
JUYHOCTH 3. Bzaumormnomors. BBISIBIICHHE KOMMYHHUKaTUBHbBIX

CKJIOHHOCTEMH.




OxugaeMabie

Ne Coco0b1 oTCJIC:KUBAHUS
3agaua pe3yJabTaThl Kpurepun
n/n (MeToaMKH)
(mapaMeTpbl)
3. AHKeTHpOBaHUE Ha YPOBEHb
BOCIIUTAHHOCTH.

2 | ConeiictBue Hanuune ctpemnenus k | 1. Hanuune crtpemnenus k mnposiBieHuto u | 1. Onpoc 1O ONpeAeNeHuI0 ypOBHS

nporeccam MIO3HAHUIO peayinzalum CBOMX CIocOOHOCTEH. CaMOOILIEHKH.
CaMOIIO3HAHHUSA U okpy»katomero mupa 1 | 2. CmocoOHOCTh K a/IeKBaTHON CaMOOIICHKE. 2. [Ilkana 1Mo ONpENENEeHNUI0 CTENEHU
caMOpa3BUTHSA ce0sl KaK 4acTH €ro. 3. YBepeHHOCTh B CBOMX  CHJaX U | CaMOYBaKEHHS.
JUYHOCTH BO3MOKHOCTSIX. 3. AHKETUPOBAaHUE  Yy4alllUXCs IO
4. Hanuune CHOCOOHOCTH 3aHUMAThCS [ CAMOOLICHKE.
CaMOBOCIIUTAHUEM, CAMOPA3BUTUEM.

3 | coznanue ycnoBull ;uist | HanpaBineHHOCTH Hanuuue yuamuxcs, BBIOpaBIINX 1. AHKETBbl Ha BBISBIEHHE MOTHBOB,
CaMOOIIpeIEIECHUS JIMYHOCTH B J0TIPO(EeCCUOHATBHYIO WU yyaluxcss K 3aHATHIO [0 JaHHOMY
yyaluxcs B npogeCcCHOHAIbEHOM po¢eCCHOHANIBHYIO MTOJrOTOBKY B npopuiIto,  aHKeTbl  HAa  BBIABJIECHUE
npogeCcCHOHATEHOM BbIOODE. COOTBETCTBUH C OCBAaUBAEMBIM IIPEIMETOM. npo¢eCCHOHAIBHBIX HAMEPEHUH.

BbIOOpE 2. Craructuyeckuit y4€T
po¢eCCHOHAILHOTO BBIOOPA YUAIIHUXCS.
Pazeusarowue

1. | pa3BUTHE JOTUYECKOTO | NPUMEHEHME JOTUKU CriocobHOCTh ~ HMCHONB30BaTh JOruky 1npu | 1. Habmonenwue.

MBILIUIEHUS IIPU PELICHUN pEIIeHNH KOHKPETHBIX 3aJa4 2. AHanu3  TIPOAYKTOB  JEATENBHOCTH
MOCTABJICHHBIX 3a/1a4 JeTeih.
2 | pa3BUTHE TBOPYECKUX [IposiBnenue 1. [ToctanoBka HEOOBIYHBIX, | AHAJIM3 U HE3aBUCHUMOE 3KCIIEPTHOE
crocoOHocTel TBOPUYECKON HECTaHAAPTHBIX BOIIPOCOB U MpoOIIeM. OLICHUBAHUE JETCKUX TBOPYECKUX
aKTUBHOCTH 2. Bonpiioe KoIM4ecTBO BBIJIBUTAEMBIX | JOCTHXKEHUI.
y4ammxcsl. WJICW, HECTAHJIAPTHBIX PEIICHUH, 3aMbICIIOB.
Hanuune mnponykros
OpUTHMHAIbHOM,
TBOpPYECKOM
NeSITEIbHOCTU

ydauxcs.




OxugaeMabie

Ne Cnoco0bl1 oTCJIe:KUBAHUS
3agaua pe3yJabTaThl Kpurepun
n/n (MeToaMKH)
(mapaMeTpbl)
3 | pa3BuTHE HHTEPECA PasButue untepeca 1. YeroiiunBocTh MHTepeca ydamuxcs K | 1. becensl ¢ yuammmmucs.
ydammxcs K yyamuxcs K MIPENoaBaeMoOMy MIPEIMETY. 2. AHKeTbl Ha BBISBJICHHE MOTHBOB,
BBEIOpAHHOMY HMH MIPOrpaMMHUPOBAHUIO 2. Hanuuue BHyTpeHHEW MOTHBaUuU Yy yyaluxcsi K 3aHATHUI0O 10 JaHHOMY
npouITIo yYaImxcs IJIs 3aHATHH BBIOPaHHBIM TTPOQHIEM npowiro, aHKeThl Ha  BBISBICHHUE
NEeSATEIbHOCTH NEeSTEIbHOCTH. npodeccuOHaNTbHBIX HAMEPECHHIA.
3. Y1oBIETBOPEHHOCTH yyamuxcst | 3. CTaTUCTUYECKHI Y4€T COXPaHHOCTH
COOCTBEHHBIMHU JIOCTHKECHUSIMHU. KOHTUHI€HTa
4. VYeneumHocTh B ocBoeHMU | 4. AHaiM3 MOTHUBOB yXOJa y4YalluXcs HU3
o0pa3oBaTeIbHON TPOTPAMMBI KOJIJICKTHUBA.
5. AKTHUBHOCTb B o0OpazoBaTeIbHOM
IIpOLIECCE.
4 | pa3zButue Pa3Butune y yyammxcs [TonoxurenbHas ¥ ycToOM4YMBas TMHAMUKA 3. HaOmonenwue.
M03HABATEILHOTO naMsaTH, BHUMaHUS, roKasaresen. 4. AHanu3  NPOAYKTOB  JIESTEIIBHOCTH
MHTEpeca MbIIIJICHUS BOOOpakeHUs, JeTei.
MBIILICHUS.
5 | pa3BuTHe Pa3Butne Bonesas perynsius noseneHus, nesarenbHoctu: | 1. HabGmronenwue.
SMOIIMOHAIBHO-BOJIEBO | YCUAYHUBOCTH, YCUTYUBOCTH, CAMOKOHTPOJIb, HACTOMYHUBOCTD. 2. becenpl ¢ yyamummcs.
i chepsr CaMOKOHTPOJIS, 3. Onpocksl.
HAaCTOWYHUBOCTH
6 | pa3Butue Tpynonobus | PazButue TpymomoOus | meneycTpeMIEHHOCTh, Tpyaoitooue, 1. Habmionenue.
Y LEJEYCTPEMIIEHHOCTH | U LEJICYCTPEMIIEHHOCTH | MPOSBIISIEMbBIC MTPU BHITIOTHEHUN 2. AHanu3  TPOAYKTOB  JESATEIHHOCTH
WHJIWUBUAYAJIbHBIX 3aJaHUH . neTen.




I[Inanupyemblie pe3yabTaTbl 00y4YeHUsI:

K xoHIy 00y4yeHus yyarimecs:

byoym 3namu:

OCHOBHBI€ MOHATHS, POPMYIIBI U 3aKOHBI AIIEKTPOHUKH;

IpaBujia YTEHUS NPUHUUITUATIBHBIX AIEKTPOHHBIX CXEM;

KaK coOMparh pa3InyHbIe ANEKTPOHHBIE YCTPOICTBA;

TEPMHUHOJIOTHIO 3JIE€KTPOHUKHU;

oOurue 3HaHus o wiarpopme ApaynHo, ee QyHKIHUAX, BOSMOKHOCTSIX;
npaBuiia OOIIEHUS B TPYyIIIIE.

byoym ymemu:

paboTaTth C MpUOOPOM MYITBETUMETPOM;

YUTATh NPUHIUNHATBHBIE JIEKTPOHHbBIE CXEMBI;

pasinyaTth pazIuyHbIE JIEKTPOHHBIC KOMIIOHEHTHI U UX MapKUPOBKY;
MMOHMMATh KOHCTPYKIIUIO SJEKTPOHHOTO YCTPOWCTBA M aHAJIU3UPOBATH
paboTy ero coCTaBHbIC YaCTH;

OTIPEEIIATh MOCIEA0BATEILHOCTh COOPKH AIEKTPOHHOTO YCTPOIMCTBRA;
HCII0JIb30BATh COOTBETCTBYIONIYIO TEPMUHOJIOTHIO AIIEKTPOHUKH;

coOuparh IEKTPOHHBIC YCTPONUCTBA PA3HOU CIIOKHOCTH;

paborath ¢ nepudepuiiHbIMU AaTYUKaMH, CHCTEMaMHU BBOJIa U BBIBOZAA
MH(}OpMALINK, UCTIOTHUTENIbHBIMU YCTPONUCTBAMU IIaTQOPMbI ApIYHHO;
HAy4YUTbCS YUTATh, IOHUMATh, MOAU(PUIIMPOBATh U OTIAKUBATh CKETUU MO

HeoOXxouMBble TTapaMeTphl B iporpamMme Arduino IDE;

HCKaTh HEOOXOIMMBIC JIJISI BBIITOTHEHUS pab0T OUOIMOTEKH, CKETUH, CXEMBI
MOJIKJTFOYEHUS U TIAJIIBI JIEKTPOHHBIX YCTPOUCTB;

coOmogare mpaBuia Oe3omacHOW pabOTBl C  OOOpYyIOBaHHEM H
MaTepHUalaMHy.

06)/1{6”01/{41/[60}1 uzecomoesim.

MyJBTUBUOPATOpP HA MAKETHOI MJIaTe;

«berymuii oroub» Ha 2-x Mukpocxemax NES555 u CD4017 u 10-tn
CBETOJMOJIaX Ha MAKETHOM IJIaTe;
«berymuii oroHb Ha 2-x Mukpocxemax NES55 u CD4017 u 10-tm
CBETOMOAAX» Ha MEYaTHOM IUIaTe;
«ITonuneiickas murainka» Ha 2-x Mukpocxemax NES55, CD4017, 2-x
TPaH3UCTOpaAX, 6-TH AHOoAaX U 24-X CBETOJMO/IAX Ha MAKETHOM IU1are;
«lTonmuuerickas muranka» Ha 2-x mukpocxemax NESS55, CD4017, 2-x
TPaH3UCTOPAX, 6-TH IHOAAX U 24-X CBETOAMOAX HA MEYaTHOW IIATE;
berymuii oronb Ha SMD snemenTax 2-x mukpocxemax NESS55 u CD4017
u 10-Tu cBeToAMONAaX» HA IEYATHOM ILIATE;
N3 nabopa DIY «HoBorogutwoto enouky 3D» Ha nByx miarax k HoBomy

roay,



e VYcrpoiictBa Ha 0aze MukpokoHTpoiepa «Arduini UNO R3» wu
UMEIOIIUXCS HAOOPOB U TATYUKOB.
(cm. Ilpunooicenue 1)



YuebHo-TemaTtuyecknii mian I moayiasi «OCHOBBI 3JIEKTPOHUKID)

Ne OO01iee B ToMm yncie
paznena | HaummeHoBaHuWeE pa3liesioB U TEM | KOJI-BO T -
U TEMBI 4acoB copui paKtuKa
1 BBenenne 2 1 1
2 DIEeKTpUYECTBO.
DNEKTPOTEXHUKA. DIIEKTPOHHKA. 20 1 9
«Y4aumcs, urpasi Ha JJIEeKTPOHHOM
KOHCTPYKTOpPE «3HATOK»

3 KoHcTpynpoBanue 31eKTpOHHBIX
YCTPOMCTB ¢ MOMOIILI0 Habopa 10 3 7
«Macrep Kur» Ha makeTHOM
miate BREADBOARD MB-102.

4 COopka 3EKTPOHHBIX YCTPOMCTB
DIY pa3zHoii ciioxxHoCTH, 0€3 18 ) 16
MmalKyu, Ha MAaKETHOM Ij1aTe
BREADBOARD MB-102.

5 OOydeHne OCHOBaM MalKu
AIIEKTPOHHBIX KOMIIOHEHTOB Ha 4 1 3
CIEHUAJIBHBIX MEYaTHBIX
MaKeTHBIX IJIaTax.

6 Nsrotosnenue (naiika)
NEKTPOHHBIX yCcTpoucTB DIYHa 8 1 7
MEYaTHBIX IJIaTax, B TOM YUCIIE
SMD snemeHTOB

7 Arrecranus 2 | 1

Hroro: 64 20 44




IMoypouHnoe niannpoBanue I moaynst «OCHOBBI JIEKTPOHUKHN

Monyas 1
Ne Ne OO06me
pasnen e B tom uncne
au 3aHATH HaumenoBanue pasnenos u | koi-Bo | Teopu | IIpaxtuk
TeMbI | TEM 4acoB | s a
1 1 Bsenenune 2 1 1
DIEKTPUYECTBO.
DIEKTPOTEXHUKA.
DJIEKTPOHHUKA. «YUUMCH,
Urpast Ha 3JICKTPOHHOM
2 KOHCTPYKTOPE «3HATOK)» 20 11 9
2 IIpaxktnueckas padora Nel 2 1,5 0,5
3 IIpakTrueckas padora Ne2 2 1,5 0,5
4 ITpakTuaeckas padbora Ne3 2 1 1
5 ITpaktrueckas pabora Nod 2 | 1
6 IIpakTrueckas pabora Ne5 2 1 1
7 IIpakTuueckas padbora Neb 2 1 1
8 IIpakTryeckas pabora No7 2 1 1
9 IIpakTrueckas pabora Ne§ 2 1 1
10 ITpakTuueckas pabora Ne9 2 1 1
11 ITpaktrueckast pabora Nol( 2 1 1
Koncrpyuposanue
JJIEKTPOHHBIX YCTPOUCTB C
oMoIIbI0 Habopa «Mactep
Kut», 6e3 maiiku, Ha
MAaKETHOM ILJIaTe
3 BREADBOARD MB-102. 10 3 7
12 ITpakTuaeckas pabora Nel 2 1 1
13 ITpaktrueckas pabora No2 2 0,5 1,5
14 ITpakTuyeckasi padborta Ne3 2 0,5 1,5
15 IIpakTuueckas padbora Ned 2 0,5 1,5
16 IIpaxTrnueckas padbora Ne5 2 0,5 1,5
CoOopka 3MeKTPOHHBIX
ycrporctB DIY pazHoi
CJIOJ)KHOCTH, O€3 ITaliki Ha
MAaKETHOM ILIaTe
4 BREADBOARD MB-102. 18 2 16
17 IIpakTrueckas pabora Nel 2 0,5 1,5
18 IIpaxTrnueckas padbora Ne2 2 0,5 1,5
19 IIpakTnaeckas pabora Ne3 2 0,5 1,5
20 ITpakTuueckas pabora Nod 2 0,5 1,5
21 ITpaktuueckasi padbora Ne5 2 0 2




22 IIpakTryeckas pabora Neb 2 0 2
23 IIpaxkTrnueckas pabora Ne7 2 0 2
24 IIpakTueckas padora Ne§ 2 0 2
25 IIpakTuueckas padora Ne9 2 0 2
OOGyueHne OCHOBaM TMalKu
PaIuodJIEeMEHTOB Ha
CIIEIMAIBLHBIX IIEYaTHBIX
5 MAaKETHBIX IIJIaTax. 4 1 3
26 ITpakTuueckas pabora Nel 2 0,5 1,5
27 IIpakTuueckas padora Ne2 2 0,5 1,5
Nsrorornenue (maiika)
AJIEKTPOHHBIX YCTPOMCTB
DIY Ha roroBbIX ne4aTHBIX
IJ1atax, B ToM uuciie SMD
6 3JIECMEHTOB 8 1 7
28 ITpakTraeckas pabora Nel 2 0,5 1,5
29 ITpakTuueckas pabora No2 2 0,5 1,5
30 ITpakTuueckast padbora Ne3 2 0 2
31 IIpakTuueckas padbora Ned 2 0] 2
7 32 AtTecTanus 2 1 1
Hroro B moxyie 1: 64 20 44

Coaep:xanue nporpammsl I MmoxyJis

1. BBeagenmue.

1.1 BBoaHoe 3aHATHE.

Teopus. Beenenue B 00pa3oBaTeIbHYIO IPOrpaMMmy.

Ilpakmuxa. [1paBuna 3mekTpoOE30MaCHOCTH.

2. DJIEKTPUYECTBO. DJIEKTPOTEXHUKA. DJIIEKTPOHUKA. «YYHMCSH, UTPas HA

IJICKTPOHHOM KOHCTPYKTOPE «3HATOK».

2.0 MyasTumerp.

Teopus. IlpaBuna nonb3oBanus MUppoBoro mynsTuMerpa «Mastech MS8264».

Hpakmuka. HSMCpeHI/IC HAaIIps’KCHUA, CUJIbI TOKA WU COIIPOTHUBIICHUA HA 3JICMCHTAX

KOHCTpYKTOpa «3HaTok». [IpoBepka Ha 1IEIOCTHOCTD LENU- KIIPO3BOHKA.

2.1 barapeiiky U aKKYMYJIAITOPbI.
Teopus. IlpuHUMI JEVCTBUA.
IIpaxmuxa. [Tpumepsl puMeHeHus: Ha KOHCTpyKTope. COOopKa cxem.
2.2 IlepekirouareJiu.

Teopus. IlpuHuAN 1EUCTBUSL.
Ilpaxmuxa. Ilpumepbsl TpUMEHEHHUS.
2.3 JlaMnibl ¥ CBETOAMOABI.
Teopus. IlpuHunn 1eMCTBUSL.
IIpaxkmuxka. [lpuMepsl IpuMeHeHns Ha KOHCTpykTope. COOpKa cxem.




2.4 JneKkTpoABHUIaTeJb U reHeparTop.

Teopus. IlpuHuAN 1EUCTBUSL.

Ilpaxmuxa. IlpuMepbl IPUMEHEHUS B CXEMaX 3JIEKTPOHHOTO KOHCTPYKTOpA
«3HATOK.

2.5 Pe3ucTopbl U peocTarsbl.

Teopus. 1TpuHUUII NEWCTBUS.

IIpaxkmuxka. Ilpumepsl npuMeneHus. COOpKa CXeM.

2.6 I1apaJutesibHOE U MOC/IEA0BATEIbHOE COCAUHECHUE.
Teopus. CxeMbl BKIIOYEHHS.

IIpaxmuxa. [lpumepsl npumenenus. COopka cxem.

2.7 IIpOBOAHUKH M TUNICKTPUKH.

Teopus. IlpuHUMT JEUCTBUA.

llpakmuxa. IlpumMepbl IPUMEHEHUS B CXEMAX.

2.8 Karymka HHIYKTUBHOCTH.

Teopus. IlpyuHuAN 1EUCTBUSL.

Ilpaxmuxa. IlpuMepbl TPUMEHEHUS B CXeMaX KOHCTPYKTOpA.
2.9 DaekTpousMepuTebHbIE NPUOOPHI.

Teopus. IlpuHuMNn 1ENCTBUSL.

IIpaxmuxka. Ilpumepsl npuMeneHns. COOpKa CXeM.

2.10 Muxpodgon.

Teopus. IlpuHuun nemucTBus

Ilpaxmuxa. IlpuMepbl TPUMEHEHUS B CXeMaxX KOHCTPYKTOPA.
2.11 I'pomkorosopuTeIn.

Teopus. IlpyHunn 1eNCTBUS TPOMKOTOBOPUTEIS.

IIpaxmuxa. CO0pKa cXeM € UCIOJIb30BAHUEM T'POMKOTOBOPHUTEIIS.
2.12 Kongencaropsbl.

Teopus. ITpunuun aeictBusi. CXemMbl BKIIOYEHUS.

Ilpakxmuka. CO0pKa cXeM ¢ UCIOIb30BaHUEM KOHJIEHCATOPOB.
2.13 luon.

Teopus. IlpyHunn neUCTBUS IUOAA.

Ilpaxmuxa. lnoasl v onbIThl ¢ HUMU. [I[puMepbl TpUMEHEHHS B CXEMaX
AIIEKTPOHHOT'O KOHCTPYKTOpa «3HATOK.

2.14 bunoJasipHbie TPAH3UCTOPBDI.

Teopus. ITpunnun pabotel. baza, sMuTTEp, KOIIEKTOP.
Ilpaxmuxa. TpaH3UuCTOPHI p-N-p U N-p-n, ONBITH ¢ HUMHU. [IpuMepsbl TpUMeHeHUs
B CXeMax KOHCTPYKTOpA.

2.15 Tupwucrop.

Teopus. IlpuHUMT JEVCTBUA.

IIpakmuka. CO0pKa CXeM C UCIOJIb30BAHHEM THPUCTOPA.

2.16 PaguonpueMHHUKH.

Teopus. IlpuHunn 1eNCTBUS IETEKTOPHOTO PAAUOIPUEMHHUKA.
Ipaxmuxa CO0opKa paguonpueMHUKOB.

2.17 ®doTope3ucrop.

Teopus. 1TpuHUUII NEWCTBUS.

Ilpaxmuxa. COopka cXeM ¢ UCIoIb30BaHuEM (poTope3ucTopa.
2 18 UHTerpajbHbIe MUKPOCXEMBI.

Teopus. IlpuHuun nemucTBUs



Ilpaxmuxa. COOpKa CXeM € UCIOJIb30BaHUEM MHTEIPAJIbHBIX MUKPOCXEM.
2.19 Cemu cerMeHTHBIA MHAMKATOP.

Teopus. IlpuHunn 1eMCTBUS YCTPOUCTBA.

Ilpaxmuxa. Ionkmrouenue. COOpka cxem.

2. 20 Jloru4yeckue 3J1eMeHThI.

Teopus. ITpyHiun neicTBUS 3€MEHTOB. TaOIuLIbL.

IIpaxkmuxka. Ilpumepsl npuMeneHus. COOpKa CXeM.

2.21 IuxrodoH.

Teopus. 1TpuHUUI NEWCTBUS.

IIpaxmuxa. [Tpumepsl npumenenus. COopka cxem.

3. KoHcTpyupoBaHue 3JIEKTPOHHBIX YCTPOICTB C NMOMOIIbLIO 00y4arolIero
nocodousi Habopa «Mactep KHT - 0CHOBBI CXeMOTEXHUKI.

3.1 UccaenoBanune HadopoB «Macrtep Kum».

Teopus. 3HaKOMCTBO C WMHCTPYKIIMEH COOpPKH AJIEKTPOHHBIX HaOOpoB «Mactep
Kuty, ¢ maketHo# mnatoiit BREADBOARD MB-102.

Ilpakmuxka. IlpoBepka COOTBETCTBHS JI€Tajlell MOHTaXKHOM cxeme. M3mepeHus
napamMeTpoB JIeTajeii ¢ moMoIIbio MysTuMeTpa Mastech MS8264.

3.2 TexHosiornyeckui npouecc coopku «Macrep Kum»

Teopus. Ilopsinok 1 mpaBuia yCTAHOBKU 3JIEKTPOHHBIX KOMIIOHEHTOB: OKCHIHOTO
KOHJIEHCATOpa, AM0/1a, TPAH3UCTOPA, MUKPOCXEMBI.

IIpakxmuka. DNEeKTPOMOHTaXHbIE paObOTh: (POPMOBKA U YCTAHOBKA pauoAcTaIeh
Ha IJIaTy MOHTaXXHbIMU UHCTPYMEHTAMH.

3.3 OCHOBBI KOHCTPYMPOBAHHSA JIEKTPOHHBIX YCTPOHCTB, TEXHOJOTHYECKUH
npouecc cOOpPKM IIEeKTPOHHBIX YycTpoiictB DIY pa3Hoil ci0KHOCTH Ha

makeTHo# miiare BREADBOARD MB-102.
Teopus. llopsgoxk # TpaBUiia YCTAHOBKH DJJIEKTPOHHBIX KOMIIOHEHTOB H

COCIMHUTEIBHBIX TPOBOJOB: OKCHJAHOTO KOHJEHCATopa, IUOo/a, TPaH3UCTOPa,
MUKPOCXEMBbI, LBETOBOM PAa3BOAKU COCIAMHUTEIBHBIX MPOBOJOB HA MAKETHOM
mare. Pabota cxembl reHeparopa Ha Mmukpocxeme NESS55. PaGorta cxembl
«berymuii orousy» Ha 2-x mukpocxemax NESS55 u CD4017 u 10-Tu cBeTonuoaax.
«lTonuneiickas wmuraigka» Ha 2-x Mukpocxemax NESS55, CD4017, 2-x
TpaH3UCTOpaX, 6-TU AMOJaX U 24-X CBETOAMOJaX Ha MeYaTHOU Iiare. TecToBbIN
ONPOC IO MPONUJACHHOMY MaTrepualy.

Ilpakmuka. DNEKTPOMOHTaXXHBIE PAOOTHI: 3aUWCTKA BBIBOJAOB IPOBOIIOB
(mepembluek) JeTaneld, TMOATOTOBKA ILJIATHI. dopMOBKa U yCTaHOBKA
paguoneTaieu W TIPOBOJIOB HA IUIaTy MOHTQXHBIMU HWHCTPYMEHTAMH.
MaxketupoBanue reneparopa Ha Mukpocxeme NES55. MaketupoBaHHue CXEMbI
«beryuuii orous» Ha 2-x Mukpocxemax NESS55 u CD4017 u 10-Tu cBeTonuoaax.
«ITonuneiickas wmuraigka» Ha 2-x Mukpocxemax NES55, CD4017, 2-x
TPaH3UCTOpaAX, 6-TH AHOAAaX U 24-X CBETOAMO/IaX Ha MEYaTHOM miiare.



3.4 CekpeTbl Xopouieil mankmu.

Teopus. DnekTpo0Oe30MacHOCTh MPU MOHTaXE PaJMO’IEKTPOHHON ammaparyphl.
3azemieHue OOOpYIAOBAHMS W CHSTHE CTaTHMYECKOro ’jekrpuyectsa. [IpaBuia
M0JIb30BAHMS MasIbHBIM 000PYIOBAHHUEM.

Ilpaxmuxa. TEXHOIOTHS MANKH IETAJIEH.

3.5 OmmOKku Npy MOHTAKe KOMIIOHEHTOB HA MEYATHBIX IJIATAX.

Teopua. OcHOBHBIE OLIMOKM MOHTaxka HpH CcOOpKEe pPaguodIECKTPOHHBIX
KOHCTPYKLIUWA: HECOONIOeHHe YHMCTOThl IUIaThl W JeTalield, TeMIepaTryphl,
MOJISIPHOCTH.

IIpaxmuxa. YcTpaHeHne OIMOOK.

3.6 MoHTax 1 naiika KOMNOHeHTOB Ha0opoB DIY Ha meyaTHBIX MuIaTax.
Teopus.. Pabora cxembl TeHeparopa Ha Mukpocxeme NES55. PabGora cxemsl
«berymmit oronb» Ha 2-x Mmukpocxemax NES55 u CD4017 u 10-tu cBeToguoax.
«lTonmunerickas wwuranka» Ha 2-x wMukpocxemax NESS55, CD4017, 2-x
TPaH3UCTOPAX, 6-TH IHOAAX U 24-X CBETOAMOIAX HA ITEYaTHOW IUIATE.

TecToBbIl onpoc 1o npoiieHHoMy mMarepuaiy. [lopsnok MoHTaxa npu cOopke
PaZAMO3IEKTPOHHBIX KOHCTPYKIMI TOTOBBIX HaOopoB DIY.

Ilpakmuka. MaxketupoBanue TreHepatopa Ha wMukpocxeme NES55.0cHOBBI
MOHTaxa. MakeTupoBaHue cxembl «beryuiuii orons Ha 2-x Mukpocxemax NES55
u CD4017 u 10-tu ceronnonax». [laiika Ha meyaTHO# ruiate cxeMbl «beryuuii
oroHb» Ha 2-x MukpocxeMax NES55 u CD4017 u 10-tu cBetoguonax.

[Taiika «berymuii orob» Ha SMD nsnementax 2-x mukpocxemax NES55 u
CD4017 u 10-Tu cBeTonrogax» Ha Me4aTHOM Iuiare.

MakeTtupoBanue u maiika cxembl «llonuiieiickas Murainka» Ha 2-X MHUKpOcCXemax
NES555, CD4017, 2-x TpaH3uctopax, 6-TM gauomax u 24-X CBETOAMOJAX Ha
M€YaTHOM ILIaTe.

TecToBbIN ONMPOC MO NPONJACHHOMY MAaTEpUAITY.

4. ATTecranus.



YueOHo-rematnveckuii miaan Il moayns «OCHOBBI 31€KTPOHMKH

Ne Yucs10 yueOHbIX 4aCOB
Ji
n Tema BCero Ha HA MPAKTUKY
TEOPHIO
5 DJIEKTPOHUKA. «25 MPOEKTOB
«Arduino» oT mpocToro K 50 25 25
CIIO)KHOMY»
6 KoncTpynpoBanue 351eKTpOHHBIX 6 ) 4
YCTPOMCTB APIYHUHO
7 VYyacrtue B KOHKypCax,
dbecTuBaIix TEXHUYECKOTO 4 1 3
TBOpPYECTBA
8 ATTecTranms 2 1 1
9 Htorooe 3aHsaTHE 2 1 1
Htoro 64 30 34
IHoypounoe miianuposanue Il moaysss «OCHOBBI 3JIEKTPOHUKH»
Monyas 2
JJIEKTPOHHUKA. «25 MpoeKToB «Arduino» or
5 NMPOCTOr0 K CJA0KHOMY)» 50| 25| 25
33  Ilpakruueckas pabora Nel 2 1 1
34 Ilpaktuueckas padora Ne2 2 1 1
35 Ilpaktuueckas padora Ne3 2 1 1
36 Ilpaktuueckas pabora Nod 2 1 1
37 Ilpakrtuueckas padbora Ne5 2 1 1
38 Ilpaxtuueckas pabora Ne6 2 1 1
39 Ilpakrtuueckas padora No7 2 1 1
40 TIIpaktudeckas padbora Ne§ 2 1 1
41 TIlpaktudeckas pabora Ne9 2 1 1
42  Tlpaktuueckas pabora Nol( 2 1 1
43  Ilpaktuueckas pabora Noll 2 1 1
44  Tlpaxktmueckas padora Nel2 2 1 1
45 TlpakTnueckas padora Nel3 2 1 1
46 Ilpaktnueckast padbora Nel4 2 1 1
47  Ilpaktuueckas pabora Nel5 2 1 1
48  Tlpaktuueckas pabora Nol6 2 1 1
49  Ilpaktuueckas pabora Nel7 2 1 1
50 Ilpaktuueckas padora Nel8 2 1 1




51 Ilpakrtuueckas padora Nel9 2 1 1
52 Ilpaktuueckas padora Ne20 2 1 1
53 Ilpaktuueckas padora Ne21 2 1 1
54  Ilpaxtmueckast pabora Ne22 2 1 1
55 Ilpaktudeckas padota Ne23 2 1 1
56 Ilpaktuueckas pabora Ne24 2 1 1
57 Ilpaxrumueckas padora Ne25 2 1 1
KoncTpyupoBanue 3/ieKTPOHHBIX YCTPOMCTB
6 APpAYHHO 6 2 4
58 TBopueckast npakTuaeckast padora Nel 2 1 1
59  Tsopueckas npakTuueckas padora No2 21 0,5] 1,5
60 Tsopueckas npaktuueckas padora Ne3 21 05] 1,5
61 VYuyacrHe B KOHKYpcax, (pecTuBaIAX
7 TEXHUYECKOr0 TBOPYECTBA 4 1 3
8163 Arrecranus 2 1 1
9 64 HTorosoe 3aHsTue 2 1 1
Wtoro B Mopye 2: 64| 30| 34
Hroro 3a rox;: 128 50 78
Yacel UHAMBUIYATbHON paOOTHI: 64 0 o4

Conep:xkanne nporpammsl 11 moxysst

5. DiekTpoHHKa. «25 MpoeKTOB «Arduino» OT NPOCTOro K CJA0KHOMY)

5.1 Murawoumuii cBeToaHO/.

Teopusa. CkaunmBaHue, yCTaHOBKA Cpe/ibl pa3paboTkH - nporpammbl Arduino IDE
Ha KOMIbIOTED, noakIodeHue miatel Arduino UNO R3 k kommnbrorepy.
Ilpaxmuxa. Pabota ¢ mukpokonTpoimiepoMm Arduino UNO R3, snemenrapHoe
MIPOrPaMMHUPOBAHUE HA TPUMEPE MUTAHHUS CBETOIUOIOM.

5.2 Knonka.

Teopus. HaznadueHue 1 IPUHIKI JCUCTBUA.

Ilpakmuka. OGpabarbIiBaeM Ha)KaThe KHOMKK HA IPUMEPE BKJI/BBIKJ. CBETOAMO/A.

bopemcs ¢ "npebesrom" konTakToB. [lepBoe BKIIFOUCHHE. YCTaHOBKA.

5.3 3akon Oma.

Teopus. I3ydyenue 3akona Oma Ha nmpuMepe.

Ilpaxmuxa. I3MeHeHHe SIPKOCTH CBETOIMOA C TTIOMOIIbIO TOTEHIIMOMETPA.
5.4. CBeToguoaHas HIKAJIA.

Teopus. Teopus. [lpuHuun nemucTBUsL.

Ilpaxmuxka. Ilpumepsl TPUMEHEHUS CBETOAUOAHOM 1IKaibl 10 cerMeHToB.
Bpaiienriem noteHimomMeTpa MEHsIeM KOJIMYECTBO CBETAIIUXCS CBETOIMOOB.
berymumii oronek. Pa6oraem c maroit BREADBOARD MB-102.

5.5 TpexuBeTHBbIH CBETOAHO/I.




Teopus. I3yueHne MUpOTHO-UMITYJIbCHOM MOIYJIALIMS HA IPUMEPE yIIPaBICHUS
RGB-cBeronnonom.

Ilpaxmuxa. Yupasnenne RGB-cBeToanonom, ceMb IBETOB paiyry.

5.6 CeMmucerMeHTHBI HHIUKATOP.

Teopus. Teopusa. ITpuHIAN AEHCTBUS.

Ilpakmuxka. ITpumepsl ipuMeHenus. BeiBoguM mudpsl, MEHsIEM MOPSIIOK udp u
BpeMsI UHAUKALIUH.

5.7 InHamMu4vecKkass MHAMKAIHSL.

Teopus. VIzyyeHue quHaMUUE€CKOW MHAMKALIMKM Ha TIpUMepe 4-pa3psiIHOTO
7-CErMEHTHOI'0 MHIUKATOPA.

IIpaxmuxa. [Ipumep paboTbl HHAUKATOPA.

5.8 MukpocxemMa CIBUTOBOI0 perucrpa.

Teopusa. 3y4yenue npuHIumna paboTbl MHUKPOCXEMBI CIIBUTOBOTO PETHCTPa
74HCS595.

Ilpakmuxka. Yupasisem Matpulieid u3 4 pa3psiioB, 5KOHOMUM BbIxoibl Arduino.
5.9 CBeToguoaHasi MaTpuiia.

Teopus. I3ydyenune npuHInmna padboThl CBETOIMOTHOM MATPHIIBL.

Ilpaxmuxa. BeIBOJ JaHHBIX HA CBETOJMOIHYIO MaTpUILy 8x8.

5.10 IIbe303/1eMeHT.

Teopus. ITpuHiun paboTHI TbE303JIEMEHTA.

Ilpakmuxka. YupasisieM Ibe30U3IIydaresieM: MEHIEeM TOH, IJTUTEIbHOCTb, UTPAEM
MY3BIKY.

5.11 KnaBuarypa 4x4 .

Teopus. [lpuniun paboTsl KiaBuarypa 4x4.

IIpaxkmuxa. YpaBisieM MbE30U3IYUYaTENEM C KJIIABUATYPHI.

5.12 Tpan3ucrop MOSFET.

Teopus. I3yuenue ycunuTenbHbIX KadecTB Tpanzuctopa MOSFET

Ilpakmuka. Ha npumepe 37eKTpoBUTaTesisa u3MeHsieM 000POTHI.

5.13 YnpasJjsiem peuie.

Teopus. [Tpuaiun paboTHI perne.

Ilpaxkmuka. YupasisieM yCTPOMCTBAMU YEpE3 PEIE.

5.14 ®orTope3ucrop.

Teopus. ITpuniun padboTsl (hoTOpe3ucTopa.

Ilpaxmuxa. OOpabaTbiBaeM OCBEIIEHHOCTh, 3a)KUTast UJIA racs CBETOIUOIBI.
5.15 latuuk Temneparypsbl aHanorosbii LM335.

Teopus. [1puHiun paOoThI JaT4yrKa TeMIiepaTypsl anaimoroporo LM335.
Ilpaxmuxa. Ilpumep paboOTHI AaT4nUKa TEMIIEPATYyPHI.

5.16 Muaukarop LCD1602.

Teopus. Izydyenue npuniumna padotsl uaaukatopa LCD1602, npotokon IC2.
IIpaxkmuxa. ITpuHunn nogkitoueHus no npotokony [C2, BBIBO HA MHAUKATOP
uHdopmarmu. Co3aanre COOCTBEHHBIX CHMBOJIOB.

5.17 Pycckuii s3bik HA nHaAnKarope LCD1602.

Teopus. 3aBoackas npoiurBka naaukaropa LCD1602.

Ilpaxmuxa. Co3nanue KUPUWIITNYECKUX CUMBOJIOB U UX BBIBOJI Ha UHJIUKATOP.
5.18 CepBonpuson.

Teopus. ITpuHiun paboThl CEpBONPUBOAA.

Ilpaxkmuxka. YipasisieM CEPBOIIPUBOIOM.



5.19 YnpaBJ/ieHue cepBONPUBOAAMMU.

Teopus. YupasneHue CEpBOIPUBOAAMU € IIOMOILIBIO JHKOMCTHKA.
Ilpaxmuxa. OGpabaTeiBacM JaHHBIE OT JKoWcTHKA. [TogkmoueHne 1ByX
CEPBOIMPHUBOIOB, BOBMOKHOCTH yIipaBieHue Web kamepoil.

5.20 llaroBwblii ABUTaTEJIb.

Teopus. V3y4yenne npuHIAA padOTHI MAroBoro 4-hazHoro nBUraTess.
Ilpaxmuxka. IlogkiIroueHrE IArOBOTO JIBUTATENS.

5.21 laTuuk TemMneparypsbl.

Teopus. [TpuHiun paOoTHI JaT4YMKa TEMIIEPATYPHI.

IIpaxmuxa. O6paboTKa JaHHBIX C aT4yrka Temneparypsl DS18B20.
5.22 JlaTuMK BJIA:KHOCTH M TeMIIEPaTypbl.

Teopus. ITpuHium paboTHl JaTYMKa BIaXXHOCTU U Temneparypsl DHTI11.
Ilpaxmuxa. O6paboTKa JaHHBIX ¢ JaTYMKa BIaXHOCTHU U Temneparypsl DHTI11.
5.23 UK-poronpuémuuxk u UK-nyapr.

Teopus. [Tpunun padotsr UK-poronpuémunka n MK-mynsra.
Ilpaxkmuka. OGpabarbiBaeM KOMaHIbI OT MYJIbTA, YIIPABIISIEM CBETOIUOIAMH.
5.24 Yachl peaJibHOT0 BPEMEHH.

Teopus. 1lpuHiiun paOoTHI.

IIpaxkmuxka. Ilonknrouenne yacoB kK unaukaropy LCD1602 , npumepsl
MPOrpaMMHUPOBAHUS.

5.25 CuursiBaresas RFID .

Teopus. ITpunnun padotrsl RC522.

IIpaxmuxka. IloakiroueHue, IpUMEPhI NPOTPAMMHUPOBAHUSL.

6. KoHcTpyupoBaHMe 3JJIEKTPOHHBIX YCTPOWCTB Ha 0a3e H3YyYEHHBIX
3J1eMEeHTOB, 1aTYNKOB.
6.1 TBopueckasi, Mo BEIOOPY ydalerocs, npakruyeckas padora Nel

6.2 TBopueckasi, Mo BEIOOPY ydarierocs, nmpakrudeckas padbora No2
6.3 TBopueckasi, Mo BEIOOPY ydamerocs, mpakrudeckas padora No3

7. YyacTue B KOHKYpcax, (l)eCTI/IBaJIﬂX TEXHUYECKOT0 TBOpYECTBA.

8. ArTrecranusg.

9. 3aKJII0YHUTEJIbHOE 3aHATHE.



MeTonnueckoe odecneyeHue

JINYHOCTHO-OPUEHTUPOBAHHBIA  TOAXOJ B peaju3alud MPOTPaMMBbI
MPENINoNaraeT CO3/IaHue TEAArorMYecKuX CpPEeACTB B OPTraHMU3AIlMU Pa3BUTHS
JUYHOCTH pEOCHKAa, CO3/IaHUE  CHCTEMBl COIMPOBOXKICHHUS W COY4YacTHS B
muyHoctHOM pocte (E. B. bonnapesckas, 1. C. Sxumanckas, B. B. CepukoB u
Jp.).

Pa3Butuio moapocTKOBOW JH0O03HATEIHLHOCTU CIIOCOOCTBYET TEXHOJIOTHS
npoektHoro oOyuenust (E.C. [Tanar, B.JI. Cumonenko, I"M. KpyrinukoB u ap.), c
MOMOIIbI0 KOTOPOM OCYIIECTBIISIETCS TBOPYECKUN 00pa30oBaTEIbHO-MIOUCKOBBIM
mpolecc OT 3aMmbIcia K peaju3ald NpU COBMECTHOM YYacTuu: peOeHOK +
pOAoUTEIL + IIeaaror.

Opranuzanuu COTpyAHUYECTBA B MPOIYKTUBHOM JIEATEILHOCTH MOMOTAET
WHUBUYaJIbHBIA 00pa30oBaTelibHbI MapIIpyT, KOTOPbIA pa3pabarbiBacTCs s
Ka)XJIOTO KOHKPETHOTO peOEHKa W YYHUTBIBAET €ro 30HY aKTyalbHOTO U
ommkatimero pazputus. (B. I1. becrianbko, C. A. Baoeuna, E. C. 3aup-bek, u
ap.)

Memoovt u npuembi

Cnogecnble Memoobl 00yUeHUs:

- YCTHOE W3JOXKeHUE (MUHH-JICKIHS, KOHCYJIbTAIMs WHIWBUIyaJIbHAS U
rpynmnoBas);

- Oecena ¢ MOCTaHOBKOW MPOOIEMHBIX BOIPOCOB;

- aHaJIM3 TEeKCTa, pUCYHKA, YePTEXkKa, CXEMBbI;

- YCTHBIH 3a4eT MO pasieiay MporpaMMBI.

Haznsonvie memoowr obyuenus:

- IOKa3 TEYaTHBIX WILTIOCTPALU;

- IOKa3 BujeoMarepuasion ¢ momoisio [1K;

- HaOMIO/IeHNE JEMOHCTPALIUNA U OTIBITOB;

- MpakTUyeckas padora mo obpasiry (¢ yueOHHUKa, C BUACOPOIIUKA);
-9KCKypCUs « DNEKTPUIECTBO BOKPYT HACH.
IIpakmuueckue u nouckogvie Memoowvl 00y4eHus,

- Memoo npoeKmos,

- NPAKMUKYM,
Memoowr camocmosimenvrou pabomui:

- TBOPYECKUH ITPOEKT,

- TPEHUHT (KOHKYPC «3HATOK»);

- ¢poHTaNBHBIE U TPYNIIIOBBIE JJaOOpaTOpPHBIE PaOOTHI;

- paboTa B napax, HHAUBUIyaIbHO (KOHKYPC CKOPOCTHOTO MOHTaXa).

Juoaxmuueckuii mamepuann
1. Haznsonvie nocoous:
[Tocobust k Habopy «3HATOK» - KHUTA 1, KHUTA 2;
IToco6us k Habopy «MacTtep KUT - 0CHOBBI CXeMOTEXHUKI,;
[IpunuunuansHeie cxembl HA00poB DIY;
JlaTamuThl 3JEKTPOHHBIX KOMIIOHEHTOB B3SIThIE C HHTEPHETA.
2. Obpa3zywl 21eKMpPOHHOL annapamypsl U uUx 1eMeHmbl.
® DJIEKTPOMATHUTHOE pene, Tpancdopmarop, 010K NUTAHMUS,

QJIICKTPOABHUI'ATCIIb IICPCMCHHOI'O TOKA, OJJICKTPOABHUIATCIIb ITOCTOSAHHOI'O
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TOKA;
paANONPUEMHUK, TPOMKOTOBOPUTEIH, MUKPO(OH;

TeneQOH CTAalMOHAPHBIHN, TeIe(OH COTOBBII;

TEJIEBU30p, MOHUTOP, oToamnmapar HuppoBoil, myabT yIpaBiIeHHUs,;
CUCTEMHBIN OJIOK, KJIaBHaTypa, MOAEM, MbIllb, poytep, DVD — mpusog,
YKECTKUU JIUCK;

PE3UCTOPBI, KOHAEHCATOPHI, TUOABI, TPAH3UCTOPBI, MUKPOCXEMBI, KaTyILKU
WHIyKTUBHOCTH;

I1J1aThI DJIEKTPOHHBIX YCTPOMCTB.

. LHughposwvie obpazosamenvrvie pecypcni:
IIpe3enTanmu no remam.

[Iporpammel oOyyaronue, pa3BUBaIOIINE U TPUKIATHbBIE.

KontponbHble 3amanus. TecTbl TeMaTHYECKUE, HUTOTOBbBIE U
HK3aMEHALMOHHBIE.

CripaBouHbIE WILTIOCTPATUBHBIE MaTepUaJIbI.

Paznmarounslii marepua.

JlaboparopHble U TpaKTUYECKUE padoThI (MPAKTUKYM, IPOEKTHI,
HCCIIeIOBATEILCKUE PAOOTHI).

HHCTpYyKUNOHHBIE TEXHOJIOTHYECKUE MaTEPHAIIbI.

TexHnueckoe odecrneyeHue

Cm

(cm. Ilpunoocenue 1)

Kabunem «Onexmponuxay.
Bouimsorxcnasa eenmunayus.

Obopyoosanue:

Cronbl 11 manku;

CToBI MOHTAKHEIE;

[TasimpHas cTaHIU;

[TasyIbHUKH C pEryIMPOBKOM TEMIIEPATYPHI;

Jlynsl ¢ moxcBeTKOM;

DNEKTPOHHBIE KOHCTPYKTOPBI «3HATOK»;

MakeTHbI€ 1aThl 1J11 COOPKH cXeM 0e3 maiiku;

MakeTHbI€ TUIaThl 111 00y4eHUs] OCHOBAM TMalKH PaJuOKOMIIOHEHTOB:

PaIII/IOKOMHOHeHTLI JIIA 06yquH51 OCHOBaM MNaMKu — COIIPOTHUBIICHH,
KOHACHCATOPbI, CBCTOANOAbI, MOHTAKHBIC IIPOBOIA,

Ha6opsr «KARDUINO UNO R3 »;
Kommnexkrs! garuukoB m1ig ARDUINO;
Mono6mnoku 23.8”;



e Mynsrumerpsl Mastech MS8264;

e Halopbl MOHTaXXHBIX HHCTPYMEHTOB (Kycadku 60koBbie 1 30MM.,
mI0CKOTyO1bl 130MM., kKpyroryoisi130mMM., OUHIETHI (IPSIMOH 1
YIJIOBO#1), OJIOBO OTCOC, ChEMHUK W30JISIIUH, OTBEPTKH MPSIMbIE U «KKPECT»
1,5,2,2,5, 3,4, 5mMMm., kitroun 4, 6,8,10,12,13 MM, mumo).

Pacxoouvie mamepuanot:

1. I'yOku 711 OUMCTKY Kajia NasyIbHUKA;
2. Merannunueckue ryOKy Jjisl YUCTKH KaJla MasuIbHUKA,
3. Omrerka a1 BeInaiku ¢ ¢urrocom, 2.0mMM x 1,5M;

4. TIpoBoa MOHTaXHBIHN 1151 pabOTHI HA MakeTHBIX Tuatax 0.5 mm. YeTkipe mBera
KPacCHBIM, 3€JICHbI, CHHUH, KEIITHIM;

5. Habops anexrponmutudeckux kouaencaropos EK-C/Electr;

6. Habopsl 5SMM cBeTOIMO/IOB, 4 1IBETOB;

7. Habops! pe3uctopoB 24 nHomuHana, kaxjaoro mno 20 mt. EK-R24/4 (enuHUIB!
kOm);

8. Habopsi pe3uctopoB 24 HomuHamna, kaxaoro no 20 mrt. EK-R24/5 (necsatku
Om);

9. Habop pe3uctopoB 24 HomuHana, kaxjaoro mo 20 mt. EK-R24/6 (cothu kOm);
10. TpyOka Tepmoycanounas , Habop 2-10mm.-1mT.;

11. Kanudons cocnoBasi-100r.- 10 mt.;

12. TTpunoi [TOC-61, 0.8 mMm.- 14r.- 5 iT,;

13. ITpunoi Sn97Cu3 Tp ISO-Core "RA" (0.75MM), npumioit 0J0BO-Meb C
¢mrocom ROMI, karymika 100rp -1 .



Hpuaoxenune 1

° INeKmpoHHbBLIL KOHCIMPYKMOP «3HAMOK)

anEHTPDHHb“'d IPAKTHECKUE JAHFTHS
HOHCTPYHTOP e

DA TLS

KHWTA 2

° Habop Macmep Kum - ocnoevl cxemomexnuxku», myiomumemp Mastech

MS8264 u maxemmnwie naamot 014 cOopKu cxem 6e3 naitku BREADBOAD
MB-102

WA MTASEarLny|

° Haoop «<ARDUINO UNO R3» u Komnnexmuot 0oamuurog ona ARDUINO



Sensor Kit for Arduino
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Maxkemmnbie niamul 013 00y4eHUA OCHOBAM NAUKU paduOKOMNOHEHMO08

Habop MakeTHas miara 830 Trouexk MB-102

Ha6op DIY «berymmuii oroub» Ha 2-x Mukpocxemax NES55 u CD4017 u 10-tu

CBCTOAHNOOax» Ha MaKETHOM IlJIaTe U C06paHHBII>'I Ha II€YaTHOU IJ1aTe,
‘lecironicians lecironicians

A
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Ha0op npuMep NaiKM HA MeYaTHOH 1JiaTe

,.

IIpumep c6opkn Ha makeTHOH muiate MB-102

Ha6op DIY «llonunelickas muraika» cTpodockon Ha 2-X MukpocxemMax NES5S,
CD4017, 2-x TpaH3ucropax, 6-tu auoaax M 24-X CBETOAMOJAX HA MAKETHOU
rJiaTe ¥ COOpaHHbBIN Ha MeYaTHOM TuIare.
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IIpumep c6opkn Ha makeTHO# muare MB-102

Hab6op DIY Tpexmepnas cBeroguonnas 3D HoBorogusis enka
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CnasiHHOe M cOOpaHHOe TOTOBOE M3/1eJIne Ha0op
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Cnucok pekomenoyemoii 1umepamypsl u

IMEKMPOHHBIX PECYPCOB O YUAUUXCA:

. bopucos B.I'. DH1ukI0MEIUS FOHOTO PAANOIIOOUTEIISI KOHCTPYKTOpa.- M.,

COJIOH - P., 2001.
I'enun I.C. Az0yka paauomtooburens. — M.: UI1 Paguo Codr , 2004.

. MBanos b.C. DHumkone1Ms1 HAUUHAIOMIETO paguoaoouTens: Onucanue

MpakTU4YeCKUX KOHCTpykuuid. — M. Ilarpuor, 1993
Huxutun B.A. Kaura naunnatomiero paauomoourens. M.: HT Ipecc, 2005.

. Huxonaenko M.H. Cekpetsl paguontooutens koHcTpykropa, M,: HT Ilpecc,

2004.
CBopenb P.A. Onekrponuka: mar 3a marom - M. 1991.
http://www.go-radio.ru/ «PagnosnekTpoHuKa JIsl HAUUMHAIOITHX).

http://unradio.ru/ CalT 10HOTO pagUOITFOOUTEIIS.

http://anekrpoaszbyka.pd/, CaliT 00bequHEHHS « INEKTPOa30yKay.

10.https://www.arduino.cc/, OpuruHanIbHbINA CAUT ApyHHO.

11. http://arduino.ru/, pyccKosi3bIYHBIN CaT ApAYHHO.

12.  https://arduino-kit.ru/ CalT ypoku U IpOEKTbl ApAyHHO.

13.
14.https://www.radiolibrary.ru/ CripaBOYHHK paguoIFOOUTENS

https://all-arduino.ru/ Bce 06 ApayunHo

Jlumepamypa ona neoazoza:

. becconoB B.B. Paanosnekrponuka B mkose. Teopus u npaktuka. - M. COJIOH

— IIpecc, 2003.

. bopucos B.I. KpyX0ok paguoTeXHU4€CKOT0O KOHCTPYUpPOBaHUs. — M.

IIpocsemenue,1990.

I'ennun I.C. A30yka paguomtooutens. — M.: U1 Paguo Codt , 2004.

T'onosun ILII. IlIkonbHbINH Pu3nKo-TeXHUYECKUHN KpyXoK. — M. TIpocBelienue
1991.

. MBanoB b.C. DH1ukIoneus Ha4uHaIIero paanoaoodurens: Onucanue

MPaKTHYECKUX KOHCTpYKuuid. — M.: [Tarpuot, 1993.
Kaite B.A. KoncTpyupoBaHue 1 5KCIIEpUMEHTUPOBAHUE C JETbMHU 5-8 JIET:
MeTtoanaeckoe mocooue. ABrop: MznarensctBo Chepa, 2016.

. Menecros N.II. , Cemenos b. 1O. IlyreBogurens B Mup anexkrponuku. Kuwnra 1,

2.M.: COJIOH - IIpecc, 2004.
Jxepemu binym, M3ydaem Arduino- HHCTpYMEHTHI M METO/IBI TEXHHYECKOTO
BonmebcTBa. BXB-IletepOypr, 2015.

ITetun B.A. bunskoBckuii A.A. IIpakTuyeckas sHIUMKIONEANS AP/IyHHO,
BMK-IIpecc, 2017.

10.ITetun B.A. TIpoekTsl ¢ ucnonab3oBanueM KoHTposuiepa Arduino,

BXB-IlerepOypr, 2014.
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