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1. lMosicHuTeILHAN 3a1IKCKA

1.1.Kpamkas xapakmepucmuka npozpammet

Ilporpamma xypca «llojgroroBka Kk copeBHOBaHMAM (2JIGKTPOHHKA)» I1I0OCTPOEHA Ha
JIEATENBPHOCTHOM OCHOBE M paccuMTaHa Ha 72 4aca (2 yaca B Henemo). Cpeactsa oOyueHus
obecneynBaloT y4aluMcs BO3MOKHOCTb NPUOOPECTH OIBIT NPAKTUYECKON JIESTENILHOCTH ¢
peajibHBIMM  DJIGKTPUYECKHUMHM  LENSIMM M DJIEKTPOHHBIMH  IpubopaMu, a TakKxe
JIEKTPOU3IMEPUTENILHBIMU IpUOOpamMu, J1ab0paTOPHBIM U NAsILHEIM 000pYI0BAHHEM.

1.2.Hanpagiiennocmes 00pazoeameisHoil RPpOZPaAMMbl

HanpaBieHHOCTL NporpaMmel - Hay4yHo-TexHMyeckas. [lporpamma HampaBicHa Ha
IPUBJICYCHHUE YUaAUIMXCH K COBPEMEHHBIM TEXHOJOIMSM B 00IaCTH DJICKTPOHHKH U
3JIEKTPOTEXHHUKH.

1.3. Hoeusna, akmyaibiocmb U ne0azo2u4ecKkan yeaecootpanocnis

«ITojroroska k copeBHOBaHMSM (JICKTPOHHMKA)» — MHTEIPUPOBAHHBIN KypC JUlsl yHaIIHXCs
6-9 KnaccoB, KOTOpBIA cOYeTaeT B cede 3JIEMEHTHl DJJICKTPOJIMHAMMKH, 3JIEKTPOHUKH,
CXEMOTEXHHKH, TEXHOJIOTMH MOHTAXA.

B mporpamme 1pHOpUTETHOH SBJISETCS IlIpakTH4eckas JIESTEIbHOCTh YHallUXcsl 110
HPOBEJIEHUTIO H3M€pCHV1171 JJICKTPHYECKUX BCIHWYHH C I[IOMOIIBI) JBJIEKTPOU3IMEPHUTEIBHBIX
npubopoB, cOOPKE ICKTPUUECKUX LIeIIeH, KOHCTPYUPOBAHUIO POOOTOTEXHUYECKUX CHCTEM U3
6a30BbIX DJIEKTPOHHBIX KOMIIOHEHTOB, OIIMCAHMIO ¥ OCMBICIIEHHIO 1TPOLIECCOB 1PY BHECCHHU
KOHCTPYKTHBHBIX H3MCHCHUHN B CIIOXKHYIO JIEKTPUYECKYIO 11EITh.

Baxxnoe Buumanue oOpaumjaercs Ha pa3BUTHE IIPAKTHYECKMX YMeHuit B pabore ¢
NOIOJIHUTE/IBHBIMM ~ MCTOYHUKAMU  MHAOPMALMK:  JHIMKJIONEIUAMH, CIPABOYHUKAMH,
CJIOBApsSMH, Hay4yHO-NOIYJSPHONH JIMTEpaTypoOd Juls CpejHero INKOJIBHOrO BO3pacra,
pecypcamu MnTepuera u np.

1.4. Ilens obpazoeamenvhoii npozpammesl

* Co3nanue ycioBMi JUis MOTHBAIMHU, 110ATOTOBKM M NpodeccHoHalbHOM OpHeHTAHH
IIKOJILHUKOB JUIsi BO3MOXKHOTO 11pojloinkenns yuebsl B BY3ax m nocineayiouieit paboTsl na
HNPEANPUATHSAX 110 CIICUHAIBHOCTAM, CBSI3aHHBIM C 3JIEKTPOTEXHUKOM.

M3yuenune paavodIeKTPOHKUKM HAIIPABIEHO HA JIOCTHXEHHME YYalIMMHCs CIICAYIONIMX Ieeii:
OCBOEHHE OCHOB MOHTaXKa pa/In03JIeKTPOHHBIX KOMIIOHEHTOB (rajlbBAHMYECKOE COCJAMHEHMUE,
naika), OCBOCHHE 3HaHUH 0 MHOrooOpa3MM D3JIEKTPOHHBLIX 3JIEMEHTOB M crocobe X
COCIMHEHHA B JJIEKTPHYECKUX Lelsx, GOpMUpOBaHHE Y YHALIMXCHA TOHATHUS TEXHUUYECKOM
(271eKTPOHHOM) cUCTeMBbl, (QOpPMMpPOBaHWE IIOHATHS O CUTHajax u  ux oOpabotke:
dbopMupoBanMe y ydalMxcs IIpeJICTAaBICHUE O CHCTEME YIpaBlICHHS aBTOMATHYCCKOI'O
00beKTAa Kak O B3aUMOJOIOIHAIONIEH CBA3M NPOrpaMMHOIO Kojla W JIEKTPOHHOU
COCTaBJIAIONIEH, JIEMOHCTpalus (U3NYECKUX NPUHUMIIOB paboThl alrOPUTMOB YIIpaBICHHUS
(T-perynsrop, 1I]1-perynsTop); JieMOHCTpAUMs CBSA3M MEX1y GOPMHPOBAHHEM JIOTUUECKUX



3aKOHOB (IIpOrpamMM alropuTMOB) W MX peaju3allMM B BHJIE JICHCTBYIOUIMX YCTPOWCTB Ha
MUKPOKOHTpOJUIEpaX. OCBOEHHE YYalUIMMHUCH KOHCTPYKLMI aHaIOroBeIx poOoTOR 1 poOOTOR
Ha MHKPOKOHTpOJIIEpAX M IIOHMMaHus TNPUHIMIIOB uX paboThl, MOTHBAUMA K
COBEPIUCHCTBOBAHUIO YYALMMHUCS 3THX KOHCTPYKUMI, NOJepKaHHue UHTEpeca K U3yUCHUIO
DJIEKTPUYECKMX SBICHMH M TEXHWYECKOrO TBOPYECTBA, Pa3BUTHE HWHTE/UIEKTYAIbHBIX H
TBOPHYECKHMX CII0OCOOHOCTEH B npoliecce pellieH s 103HABATEIbHbIX M KOHCTPYKTOPCKMX 3a)1ay.

1.5. 3aoauu obpazosametbhoil npozpammel

Ilporpamma npenycmarpuBaeT GOpPMHpOBaHHME Y yuyalMXcs Kak oOumeydebHbIX yMeHMH M
HaBbIKOB, YHHBCpCaJ/IbHBIX c11ocoboB JEATE/IBHOCTH M KIIIOYEBLIX KOMHETEI—IHHﬁ, TaK H
y3KOCIICIIMANIbHBIX. B 2TOM HanpamiieHMM INPHOPHUTETHBIMM JUls Yy4eGHOro mnpeamera
«obpa3oBaTesbHas 3J1eKTPOHUKE» ABISIIOTCS:

1) HCIIOJNIL30BaHHUEC I]pH60pOB HAJId M3MCPEHHUA CHMIIbBI TOKa, HalpsXCHMA, COIIPOTHBJICHHA,
onucaHue 1oTpedbuTened 3JEKTPUYECKON JHEPrMM M CpPaBHEHHME MX 110 BbIIEICHHBIM
NPU3HAaKaM; BbIIIOJIHEHHE NIPaBuIl 6€30MacHOCTH IPH IPOBEICHUH 3JIEKTPOMOHTAXKHEIX paboT;
2) KOHCTPYKTOpPCKas JIeATEIbHOCTD, 3aK/IIOYAIOAsNCs B TAKMX IIpoleccax, Kak: oOpaboTka
NOJIy4YeHHOH MHQOpMalNMKU (3HAHMI), COOTHECEHHE €e C paHee IOJIYYEHHBIMU 3HAHMSIMH M
ONbITOM, HPHHATHE PEIIEHMS MCXO/ M3 INOJIYYEHHOIO 3aJaHusl U MMCIOIIMXCA 3HAHWH, B
KOHEYHOM MTOrE, 3a CYET IIPAKTHYECKMX HABBIKOB peajln3allis MaTepualbHOro oObekTa
BBIIOJIHAIOWEr0 HYHKIMIO, 3aJI0KEHHYI0 B GOPMYIMPOBKE 3a1a4M €0 CO3Aauus;

3) nouck Heo6xoMMOi MHGOPMAIIMK B CIIPABOYHBIX H3/IaHUSX (B TOM YMCJIC HA 3JIEKTPOHHBIX
HOCHUTEJIAX, B CCTH VIHTEpHET): UCIIOJIb30BAHHUE JIOTIOTHUTE/IBLHBLIX HCTOYHUKOB MH(OPMaALMH
Ipy peiueHuH y4eOHbIX 3ajau:; paboTa ¢ TEKCTaMM eCTECTBEHHOHAYYHOIO Xapakrepa
(11epeckas; BbIIEJICHUE B TEKCTE TEPMHUHOB, OIIMCAHUH HAOIIOICHUM M ONBITOB, COCTABJICHUE
IJIaHa; 3aIl0JIHCHHUE 1TPe/UI0KEHHBIX TabIuIL);

4) IOArOTOBKA KPAaTKUX COOOIEHHI € UCITOJIb30BAHHEM ECTCCTBEHHOHAYYHOM M TEXHUYECKOI
JIGKCHMKM M W/UTIOCTPATMBHOIO Martepuana (B TOM YHMCIE KOMIIBIOTEPHOM IIpe3eHTaluu B
IIOJUIEPXKKY YCTHOTO BBICTYILIEHMS); KOPPEKTHOE BelleHue yyebHoro auaiora npu pabore B
MaJloil rpyIe COTpyAHN4eCTRa;

5) Ouenka coOCTBEHHOrO BK/Iaja B JEATEIBHOCTh IPYIIBI COTPYAHMYECTBA; CAMOOIEHKA
YPOBHS TU4HBIX Y4EOHBIX JOCTHKEHUH 110 MpeIiokeHHOMY 00pasity.

1.6. Bospacm demedl, yuacmeyouqux 6 peaiu3auuu OaHHO U HpO2PaAMMbI

. 10-16 net

Ilporpamma MOXET OBITH CKOPPEKTHPOBaHa B 3aBUCHMOCTH OT BO3pacTa YYalllMXCH.
HexoTopble TeMBI B3alMOCBA3aHbl CO HIKOIBHBIM KYPCOM ¥ MOT'YT C O/IHOH CTOPOHEI CI1YIKUTh
NPOIIEJIEBTUKOM, C IPYroil CTOPOHBI OIIMPATHCH Ha HETO.

1.7. Cpoku peanusayuu npozpammoi

ITporpamMma paccuuTana Ha OJJMH rojJ o0yueHus.
Yuanpecs IPOXOAAT Kype KOHCTPYMPOBaHMUS, TIOCTPOSHUSI MEXAHU3MOB € JIEKTPOIIPUBOJIOM,
a TAKX€E 3HAKOMATCS ¢ OCHOBAMU IIPOIPaMMHUPOBAHUS KOHTpOJLIepoB Ga3zosoro Habopa.



IIporpammupoBanye B rpaduyeckoil HHXEHEPHO# cpejie u3ydaeres yriybieHHo.

3ansTHsa npoBojistes 1 pa3 B Hejlemo 11o 2 yuebnbix yaca (72 uaca)

1.9. Peoxtcum 3auamuii

2. YyeOHO-TEeMATHYECKHUH IJIAH J0NOJHUTEILHOMN

obOpasoBarebHO nporpammel '"Iloaroroska Kk copeBHOBaAHUSIM

(d1exkTponuka)".

Ne KoandecTBo 4acoB
HaumenoBanue pa3jie/ioB u Tem
n\n Jlexkuun IMpakTuka
1 |Mncrpykrax no Th 1
Anajin3 KOHKYPCHBIX MaTe€pHalioB B paMKax
3 |copeenoBauuit IOnnopllpodu. komnerennus 2 2
DIIEeKTPOHUKA
4 Ananus ctanZapTos 110 naiike. TpeGoBaHUs K KAUCCTBY 5 5
namKu.
, OTtpaboTka HaBBLIKOB NAHKK JIEKTPOHHBIX i 8
KOMIIOHEHTOB.] [loBepXHOCTHBIH MOHTaXK
9 OTtpaboTka HABBIKOB NaiKK 3JIEKTPOHHBIX " g
KOMII0HEHTOB.SMD KOMIIOHEHTHI N
9 C6opka roToBOro ycTpoicTBa 1o npuHUKIHAILHON 1 5 g
MOHTAaXXHOH cxeMam
10 Ananus MukpokoHTposiepa ATmega328, ) 5
)
MHHHMaJIbHas 00Bs3Ka, POIIKMBKA
11 |Crabunuzarops! IMTaHKUs 2 2
IpakTuyeckasn pabora no cbopke ycrpoiicra Ha
12 |muxkpoxonTposiepe ATmega328, nogaua 2 6
cTa0NIM3MPOBAHHOI0 NUTAHUSA
15 |VYapanennoe ynpasienue Arduino 2 6
16 |YnpasiaeHue MUKpOKOHTpoiuiepoM depes Bluetooth 1 4
HUTOT'O: 20 52

72




2.1. Oxcudaemeie pesyomanvl 06yuenun

TpeGopanus opuenTHpoBaHb! Ha OBIajeHUE Hamboljee 3HAYUMBIMHM JJICMEHTAMM 3HAHMIA,
ITPUEMaMM  [PAKTHYECKOW M MHTCUICKTYAIBHOHW JICATCIBHOCTH, HEOOXOJMMBIX IS
ATbHEHIIEr 0 KOHCTPYHPOBaHHs poOOTOTEXHUYECKHX CHCTEM M M3YYEHUS CHCTEMATUYECKMX
KYPCOB €CTECTBEHHBIX M TEXHHYECKUX HaYK.

Pasjien «YmeTe» BKimowyaer B cebst TpeboBaums k (opMUpOBaHMIO OOMMX JUIS Beex
CCTECTBEHHBIX M TCXHUYCCKUX HAYK IIPHEMOB MCCJIEC/IOBATEIILCKOM JIEATEIBHOCTH (OINMCaHue
Ha0II0/ICHUIA U OIILITOB, CPaBHEHHE MIPHPOJIHBIX M UCKYCCTBEHHBIX 00LEKTOB, MCII0JIB30BAHHE
M3MEPUTEIbHBIX  NpubOpPOB M T..), KOMMYHUKAaTMBHBIX yMmMeHMil  (pabora ¢
€CTECTBEHHOHAYYHBIMU M TEXHUYECKMMH TEKCTAMM, 110/IIOTOBKA YCTHBIX COOOIICHUI U T.1.),
a TAKXXe YMCHHH, KOTOPBIC CBA3aHbl C COJEPKAHUEM Kypca M YCBAMBAIOTCS Ha HIPOJLYKTHBHOM
ypoBHe. B pasnene «Mcenonb3opath npuobpereHHble 3HAHWS M YMEHMs B I[IPAKTUYECKOI
JACATEJILHOCTH M IIOBCEJHCBHOM JKM3HM» lpeAcTaBieHbl TpeboBaHWs, CBA3aHHBIC C
COXpaHEHHUEM 3/I0POBbS U 0OecrieyeHreM 0e30MacHOCTH KU3HH.

B pesynbTare n3yyeHns paanodieKTPOHUKH YYEHHK JOJIKEH:

1) 3HaTh/mouuMars:

*  [PUPOJLY NIEKTPUUECKOrO TOKA;

*  YC/IOBHBIE 0003HaYEHUA DJIEMEHTORB JIEKTPHUECKON 1elH;

*  IpuHOMI padoThl HA30BBIX JIEMEHTOB 3JIEKTPHYCCKON 1eny (pe3nucTop, KOHAEHCaTop,
KaTyllKa MHAYKTHBHOCTH);

*  NpUHUHUI pabOTHI JJIEKTPOHHBIX IPHOOPOB (A0, TPAH3UCTOP);

* YCTPOHCTBO CHCTEMBI KaK B3aUMOCBA3b OT/ACIBHEIX €€ YacTei;

*  YCTPOWCTBO IIPE/IJIOKEHHBIX B pAMKax IIpe/IMeTa KOHCTPYKIIMI, Ha3HAuYCHHUE BXOASIIMUX B
HUX Y3JI0B U KOMIIOHEHTOR;

< CBS3b MCKAY (OPMMPOBAHMEM JIOTHYECKMX 34KOHOB (IPOIpamMM ajirOpUTMOB) M MX
peayn3anuy B BUJIC JICHCTBYIOIMX YCTPOHCTB Ha MUKPOKOHTPOJIIIEpAX

*  IIPUHIIMI JACHCTBUSA YCTPOHCTB MUKPOIIPOLICCCOPHON TEXHUKH:

2) yMeTh:

* OIIMCBIBATE 110 LIPE/UIOKEHHOMY IIJIaHY CBOMCTBA 2JIEMEHTOB JICKTPHYCCKUX 1ICTICH

* OIMCBIBATE CBOMCTBA 2JICKTPUYECKUX LIETICH;

* IICPEYMCIIATE JIEMEHTHI JJICKTPHYCCKOM 1IENH 110 ee cXeMe;

*  CO3/aBarb YCTPOMCTBA HA OCHOBC IPUHUMIUAIBHOW DJICKTPUYECKON CXeMbl (3a1a4u
CMHTE3a);

*  IPUBOAUTH NPUHIMIHMAILHYIO JJICKTPUYECKYIO CXEMY YCTPOMCTBa, CO3JIAaHHOIO panee
(3apauu ananuza);

* KOHCTPYHMPOBATh IPE/UIOKEHHBIE B paMKax Ipe/iMeTa KOHCTPYKIIMK, CaMOCTOATCIILHO UX
COBEPIICHCTBOBATE 110 MEPE U3YUYEHMS IIPEIMETA;

* NIPOrpaMMHUpPOBATh YCTPOUCTBA MUKPOIIPOIIECCOPHOM TEXHUKH,

* MWCHOJIB30BATh JONOJHUTENIbHBIE HCTOYHMKH JUIs BBITOJIHEHMS YueOHOM 3a/1a4un;

* HaXo/MTh 3HA4YEHUE YKa3aHHBIX TEPMUHOB B CITPABOYHOMN JIUTEpATYpE;

" UCII0JIB30BAaTh E€CTECTBCHHOHAYYHYIO M TEXHMYECKYIO JIEKCHKY B CaMOCTOSTEILHO
MOArOTOBJICHHBIX YCTHRIX COOOIEHUAX (Ha 2-3 MUHYTHI);

* T0JIB30BATLCS HPUOOPAMM JIISI U3MEPEHUS DJICKTPUUECKMX BEJIMYMH;



¢ T0JIb30BaThCS OCLMILIOrPagoM 171 HabIIIOIEHNs DK TPHYECKHX TIPOIIECCOB BO BPEMEHH;
* CieloBath npasuiiam 6e3011acCHOCTH IIPH NPOBEIACHMHM NIPAKTHYECKHUX paboT.

3) Menomnb3oBarh npuoOpeTeHHBIC 3HAHMS M yMCHHS B IPAKTHUYECKOH AESTEILHOCTH M
II0BCE/IHCBHOM JKU3HM JIJIS KOHCTPYMPOBaHHs poOOTOB.

2.2. Memodui opeanuzayuu yuebnozo npouecca

Cnosecnele MeTobl (Decesia, aHanu3) SBISIOTCH HEOOXOMUMOH COCTABIISIOLICH yuyebHoTro
npolecca. B Hauane 3ansTHs NPOMCXOIMT 1IOCTAHOBKA 3aJla4y. KOTOPAs MPOU3BOIUTCS, KAk
IIpaBUJIO CaMHMM JI€TbMM, B COKpaTH4eckoi Oecezme. B nporecce — ananus nosryyeHHBIX
Pe3yIbTaToOB M NIPUHATHE pelieHUH 0 6olee 3P HEKTUBHBIX METOAAX U YCOBEPIICHCTBOBAHUAX
KOHCTPYKIIMH, aIropMT™Ma. a, MOXET, M caMo#l nocTaHoBKM 3anaud. OnHako Haubojiee
b dexTuBHBIME /U1 peOCHKA, HECOMHEHHO, SIBJISIOTCS HATJISHbIE U NPAaKTUYECKUE METO/IBI,
B KOTODPBIX YYMTE/Ib HE IPOCTO JIEMOHCTPUPYET IPOIIECC MIIM SBJICHHE, HO M IIOMOraeT
yqamemycst  CaMOCTOATEIBHO BOCHPOM3BECTH ero. Mcnoib3oBanMe Takoro THOKOro
MHCTPYMCHTA, KaK KOHCTPYKTOP € HPOrpaMMHUPYEMBIM KOHTPOJLIEPOM, T103BOJISIET OLICTPO 1
sddexTuBHO peuTh Ty 3a1auy.

2.3. @opmel nodsedenusn umozos peanusayuu JOIT

. B Teuenue Kypca npejnonaralotcst peryispHble 3a4cThl, HA KOTOPBIX PELICHHUE
110CTaBJICHHO 3apaHee U3BECTHOM 3a/1auM IPUHUMaeTes B CBOGOIHOM opme (He 0653aTeIbHO
NpeJUIOKEHHON npenojasatesiem). Ilpn 5ToM Temaruyeckue cocTszanus poGOTOB TakKe
SBJISIIOTCS  METOJIOM  NIPOBEPKM. M YCIEHMIHOE y4acTHe B HHUX OCBOOOX/aeT oT
COOTBETCTBYIOUIETO 3a4eTa.

. llo oxonuannm Kypca yuganmecs 3alMIIAIOT TBOPYECKMHA IMPOCKT, Tpedyrommuii
[IPOSIBUTH 3HAHMS M HABBIKM 110 KJIFOYCBLIM TEMaM.

¢ Kpome Toro, mnosyuennele 3naHus W HaBbIKM 1IPOBEPAIOTCS Ha OTKPBITHIX
KOH(EPEHIMSIX ¥ MEK/YHAPOIHBIX COCTH3AHMSX, Ky/Ia HANPAaBISIOTCS HanboJIee yCletble
YUCHUKH.

. J1si poBOTOTEXHMKOB BCeX BO3PACTOB M YPOBHEH IOANOTOBKH BO3MOXHO YYACTHE B
MEKJIYHAPOIHBIX COCTA3aHMAX POOOTOB. NEPBBIA 3Tall KOTOPHIX E€XETrOJHO IPOBOIHUTCS B
Canxr-Iletepbypre.

. Bezercs oprannsanms cobCTBEHHBIX OTKPBITBIX COCTS3aHMi poBOTOB ¢ [IPUBIIEYEHUEM
Y4YaCTHHKOB M3 JIpYIMX Y4eOHBIX 3aBEICHHINA.



