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PA3JIEJ Nel
MOSICHUTEJbLHAS 3ANIMCKA

MupoBble  TEHIEHUUM Pa3BUTUS  HWHXXEHEPHOTro  0Opa3oBaHUs
CBHUJICTEIILCTBYIOT O IJI00aIbHOM BHEIPEHUU HH(POPMAIMOHHBIX TEXHOJOTHI B
oOpazoBaTenbHbIN Mporecc. PoOOTOTEXHMKA SIBISETCS BeChbMa NEPCHEKTUBHON
00J1acThIO JJIsl IPUMEHEHUSI 00pa30BaTeIbHBIX METOJUK B IIpoliecce 00yueHHUs 3a
cyeT 0O0beAMHEHUs B ce0€ Ppa3IUYHBIX HH)XXECHEPHBIX M €CTECTBEHHOHAYYHBIX
TUCIUIUIMH. B pe3ynbrare Takoro moaxonaa HaOmogaeTcs pocT 3(PQPeKTUBHOCTH
BOCHPUATUS MH(OpMAIMK OOYYaIOIIMMUCS 32 CUET MOAKPEIUICHHUS H3Yy4aeMBbIX
TEOPETUYECKUX MATEpPUAJIOB HKCIEPUMEHTOM B MEKIUCIHUIUIMHHON O00JIacTH.
[Iporpamma mnpenocTaBisIET BO3MOKHOCTb YYUTBCS HE TOJBKO IIO3HaBas
TEOPETUYECKHI MaTeprall, HO U BBIMOJIHSSA MPAKTUUECKUE 3a/laHusl. TaKue 3HaHUA
BBI3BIBAIOT y JETEH JKEIIAHUE JBUTaThbCS MO MYTH OTKPBITHMM M UCCIECIOBAaHUM, a
Ar000M TpPU3HAHHBIA M OIICHEHHBIM ycmex A00aBisieT yBEpEeHHOCTH B cebde.
OO0y4deHue MpoOUCXOJIUT OCOOEHHO YCHEIIHO, KOT/la peOCHOK BOBJIECYEH B MPOIECC
CO3/ITaHUsI 3HAYUMOTO M OCMBICIICHHOTO MPOJYKTa, KOTOPBIA MpEeACTaBIseT st
HEero uHTepec. BaxkHo, 4TO P 3TOM peOCHOK CaM CTPOUT CBOU 3HAHUSI, 4 YUUTEIb
JIUIITH KOHCYJIBTUPYET €TO.

HanpaBiaenHocTh nmporpammbl mexruyeckas. IIporpaMma opueHTHpPOBaHA
Ha pa3BUTHE TEXHUUYECKUX CIIOCOOHOCTEH, yyammxcs B 00J1acTh poOOTOTEXHUKH U
nporpammupoBanus. OCHOBOM  JaHHOW TporpamMmbl — SIBISIETCS  aKTUBHOE
INPUBJICUCHUE YYAIIUXCA K COBPEMEHHBIM TEXHOJOTHUSIM KOHCTPYHPOBAHUS,
POrPAMMHUPOBAHMS C HUCIOJIb30BAaHUEM ITMGPOBBIX M AHAJOTOBBIX YCTPOMCTB,
MpOrpaMMHUPOBAHUE MHKPOIPOIIECCOpa MJis YIPABICHUS CHUCTEMOM, MPOBEIACHUE
WCTIBITAHUH MTOJIY4€HHOI'O YCTPOUCTBA.

HopmaTuBHO-IpaBOBOW OCHOBOW  pa3pabOTKM W peanu3aluu
JOTIOJTHUTENBHOW ~ 001Ie00pa3oBaTelbHON  OOIIepa3BUBAIONIEH  TPOTPaMMBbI
«OcHOBBI poOOTOTEXHUKHU HA Arduinoy JISKUT CIAEAYIONIasi HOpPMAaTUBHO-TIPABOBAS
0asza:

- Oenepanbublii 3akoH OT 29.12.2012 1. Ne 273-®3 «O6 oOpa3oBaHuH B
Poccuiickoii @enepaunny (B ASHCTBYIOUIEH pelaKIIIN);

- ®enepanbublii 3ak0H Poccuiickorn deaepanun ot 24.07.1998 r. No 124-03
«O06 OCHOBHBIX TapaHTUsxX TmpaB pedbeHka B Poccuiickoit deneparun» (B
NEeUCTBYIOIIEH PeIaKIINM);

- ®enepanbhblii 3aKk0H Poccuiickoit deaepanuu ot 13.07.2020 r. No 189-D3
«O TOCYHapCTBEHHOM (MYHHUIIMIIAJILHOM) COIMAJIBHOM 3aKa3e Ha OKa3aHue
roCyJapCTBEHHBIX (MYHHUIIMIAIBHBIX) YCIAYr B coluaiabHOM  cdepe» (B
NENUCTBYIONIEH PEAaKIINN);

- VYka3 Ilpe3unenra Poccuiickoit @eneparuu ot 07.05.2024 r. Ne 309 «O
HallMOHAJBHBIX LeisiX pa3Butus Poccun 1o 2030 roma u Ha nepcnektuBy 2036
rojia;
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- Pactiopsixenne IlpaBurensctBa Poccuniickont ®@enepannn ot 31.03.2022 r.
Noe  678-p «O06 yrBepkaenuun KoHuenmuu pa3BUTHUS — JIOTIOJTHUTEIHLHOTO
obpazoBanus aereit 10 2030 roga» (B AeHCTBYIOIIEH peAaKIINN);

-IloctanoBnenne ['MaBHOro roCylIapCTBEHHOIO  CAHUTApHOrO  Bpaya
Poccuniickoit denepanmu ot 28.09.2020 1. Ne 28 «O06 yTBEep»KIEeHUM CAaHUTAPHBIX
npaBun  CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOIOTHUYECKHE TpeOOBaHUA K
OpraHM3alusM BOCHUTaHUS U OOydYeHHUs, OTAbIXa U O3J0POBJICHUS JeTell u
MOJIOACKI;

-IlocraHoBineHne [ 7aBHOrO  rOCYyIapCTBEHHOI'O  CAaHUTAapHOrO  Bpaya
Poccuiickoii @eaepammu ot 28.01.2021 1. Ne 2 «O06 yTBEepKICHUH CaHUTAPHBIX
npasui U HopMm CanlluH 1.2.3685-21 «['urnennueckre HOpMaTuBBI U TPEOOBAHUS
K oOecrieyeHuto 0e30macHOCTH U (MiM) OEe3BpEeJHOCTH JJIA YesloBeKa (HaKTOpPOB
cpeabl oouTaHus» (B IEUCTBYIOIIEH peaKIun);

-IIpuka3 Munucrepctea npocsemieHus Poccuiickoin  ®enepanuu 0T
27.07.2022 1. Ne 629 «O06 ytBepxkaenuu [lopsiaka opraHu3aiiy U OCyIECTBICHUS
0o0pa3oBaTeNbHON JEATENBHOCTH MO JIONOJHUTEIBHBIM 0011e00pa3oBaTebHbIM
nporpamMmam» (B IeUCTBYIOIIEH peAaKIIUN);

-Ilpukaz Munnpocsemennss Poccuu ot 03.09.2019 1. Ne 467 «O6
yTBepxkaeHnu llemeBoil MoJenu pa3BUTHS PETHOHAIBHBIX CUCTEM pPa3BUTHUSA
JOTIOJTHUTEIBHOTO 00pa3oBaHus AeTeil» (B JEHCTBYIONIEH pelaKIlim);

- IIpuka3z MunoOpHayku Poccun Ne 882 1 Munnpocsemenus: Poccun Ne 391
or 05.08.2020 r. «OO0 opraHu3alid W OCYIIECTBICHHH O0O0pa30BaTEIbHON
JeSITeIbHOCTH TIPU CeTeBOW (popme peanusaruu 00pa3oBaTeIbHBIX Mporpamm» (B
NEUCTBYIOIIEH PeAaKIINN);

-IIpukas MuHucrepcTBa TpyAaa M COLUMAIBbHOM 3alIUATHl  Poccuiickon
®enepauun ot 22.09.2021 r. Ne 6520 «O0 ytBepxkaeHnn npodhecCuoHaIbHOrO
cranaapra «llegaror 1ONOJHUTENBLHOTO OOpPa30BaHUs JETEN U B3POCIIBIX);

-3akon PecnyOnuku Kpeim ot 06.07.2015 1. Ne 131-3PK/2015 «O6
oOpazoBanuu B PecniyOnmke Kpbim» (B ielicTBYyIOIIEH peAaKIIUN);

- Pacnopsixenne Coera MunucTpoB PecriyOnuku Kpsim ot 11.08.2022 1. Ne

-1179-p «O peanuzanuu KoHueniuu JOMOJIHUTEIBHOTO 00pa30oBaHUs JIETEH
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-2030 rona B Pecrry6nuke Kpsim» (B pen. ot 25.08.2025 Ne 1338-p);

-Ilpukaz MuHnuctepcTBa 00pa3oBaHUs, HAYKW W MOJOJekHU PecrmyOmuku
Kpemm ot 03.09.2021 1. Ne 1394 «OO6 yTBepkaeHun Mojeneil obOecreueHus
JOCTYIMHOCTH JIONOJHUTEILHOTO 00pa3oBanus i aeteil PecyOnuku Kpeimy;

- IIpuka3z MuHucrepcTBa 00pa3oBaHUsl, HAYKH U MOJIOJEkH PecniyOnuku

-Kpeim ot 09.12.2021 1. Ne 1948 «O MeTomMYeCKHX PEKOMEHIALMSIX
«IIpoexTrpoBaHuE NOMOJHUTENBHBIX 00IIE00Pa30BATENbHBIX 00IIEPA3BUBAIOIINX
IPOrpaMm»;

-Ilpuka3 MuHucTtepcTBa 00pa3oBaHUsl, HAyKW U Mojojexu PecrnyOnuku
Kpbmm ot 17.02.2026 1. Ne 281 «O0 ytBepxkaeHuu TpeOoBaHUN K YCIOBUSIM U
MOPAJIKY OKa3aHUs TOCYAapCTBEHHOM YCIYTH B collMayibHOU cdepe «Peanuzanuun



JOTIOJTHUTENBHBIX O0lIepa3BUBatonIMXcs nporpamm» B PecnyOnuke Kpeim B 2026
Oy »;

-Meroauyeckue  peKOMEHAAUMM  JUIsl  [EJAaroTMYeCKUX  pabOTHUKOB
oOpa3zoBaTenbHbIX oOpraHu3anuii  oOmero oOpa3oBaHusd, 0O0pa30BaTEIbHBIX
OpraHu3aluii CpelHero MpoQecCHOHANBHOrO 00pa3oBaHus, 00pa30BaTEIbHBIX
OpraHu3aluii JOMOTHUTEIBHOTO 00pa30BaHMS IO HCIOIB30BAHUIO POCCHICKOTO
IPOrPaMMHOTO OOECIIEYEHUsI TPH B3aUMOJEHCTBUM C OOYYaIOMIMMHUCS H HX
poauTensiMu (3aKOHHBIMU TIPEACTABUTENSIMU ), MUCbMO MuHnpocseuenus: Poccun
ot 31.07.2023 Ne 04-423 «O06 UCTIOTHEHUHU TTPOTOKOJIAY,;

-IluceMo MunucrepctBa mnpocsemenuss Poccuiickoin  ®Pexgepauuu  OT
23.01.2026 Neo AB-254/06 «Metogudyeckue pPEKOMEHIANMHM 110 pa3pabOTKe
JOTOJHUTENbHBIX ~OO0IIEpa3BUBAIOIIMX MPOrpaMM, B TOM YHCIE€ B YacTu
uHTerpanuu ¢ ydeOHbiMH mnpenMetamu  «Tpyn (texHomorus)», «My3bikay,
«M300pa3urenbHOE UCKYCCTBOY, «DU3NYECKasl KYJIbTypay;

-YcraB MyHUIMOANBHOTO OHOHKETHOrO 00pa30BaTEIbHOIO yUPEKACHUS
JOTIOJTHUTENBHOTO 00pa3oBaHusi «LleHTp HOMOJHUTENBLHOTO O00pa3oBaHus AETeil»
baxuuncapaiickoro pairiona Pecnyomuku KpbiM, yTBEpKJIC€HHBIM MOCTaHOBJICHUEM
anmMuHucTpanuu baxuucapaiickoro paitona Pecniyonuku Kpeim ot 22.08.2018r. No
438;

-[lonoxenne o  pa3zpaboTke W yTBEPKACHUM  JIOTIOJHUTEIBHOM
o0mieoOpazoBarenbHON  00IIEepa3BUBAIOIIC  MporpaMMbl  MyHUIIUIIATBEHOTO
OIO/IKETHOrO0 00pa30BaTENIbHOTO YUPEKACHUS JOMOJHUTEIHLHOIO 00pa3oBaHUs
«lleHTp momoOMHUTENBbHOTO o0Opa3oBaHusA JeTei» baxuumcapalickoro pailioHa
PecriyOnuku KpbiM, yTBepxaennoe npukazom ot 31.03.2026r. Ne 81.

Iear mnporpaMmbl - HAy4YuTh KOHCTPYHPOBaTh W MPOTPaAaMMHUPOBATH
yIPaBJISIEMBIC JJICKTPOHHBIC YCTPONCTBAa Ha 0a3e BBIYMCIUTEIBLHOHN IIATHOPMBI
Arduino.

3anaun:

oopazosamenvnvle:

- JaTh TEpBOHAYaJbHBIE 3HAHUA 1O OCHOBHBIM 3aKOHAM DJIEKTPUYECTBA U
03HAKOMHUTD YYAIIUXCS C OCHOBAMM DJICKTPOTEXHUKHU;

- oOy4HTh OCHOBaM IMPOTPaAMMHUPOBAHUS MUKpPOKOHTposuiepa Arduino Ha
si3pIke C++;

- chopMupoBaTh oOIeHayYHbIe u TEXHOJIOTUYECKUE HABBIKH
KOHCTPYHUPOBAHUS U TPOCKTUPOBAHUS POOOTOTEXHUUECKHUX YCTPONCTB;

- HAYYUTh CAMOCTOSITEIIBHO CTABUThH U PEIIATh TEXHUUCCKUE 3a/1a4H.

gocnumameJipbHble:

- pa3BUTH MTO3HABATEIIBHBIC CITOCOOHOCTH YUaINXCS,

- pa3BHUBaTh TBOPYECKYIO HHUIIMATHBY U CAMOCTOSITEIIBHOCTB;

-  pa3BUTHh HABBIKM IIOMCKA, TOJYYCHUS M TPAKTHYCCKOTO IPUMCHCHHUS
WH(OPMAITMOHHBIX PECYypPCOB, MPEAOCTABIAEMBIX IMOCPEACTBOM TIOOATBHOW CETH
HNnrepner;

- Pa3BUTb HABBIKM CAMOCTOSITEIHLHON U KOJIJIEKTUBHOU PabOTHI.



paszeusarowjue:
- (hopMupoOBaTH TBOPUECKOE OTHOIIICHHUE K BHITIOIHSIEMON padoTe;
- (opMupoBath [IEHHOCTHO-JTUYHOCTHBIE Ka4ecTBa: TPYI0JIIO0US,

OTBETCTBEHHOCTH, aKKYPATHOCTH, KyJIbTYPhI MIOBEJICHUS.

Ajpecat nmporpamMmmbl - oOy4Jaromuecs B Bo3pacte oT 10 qo 14 net. [Ipuém
OCYIIECTBJISIETCS. B CBOOOJHOM MOpPSJKE MO 3asBieHUI0 poautenei. [Iporpamma
peanu3zyercss Ha CTapTOBOM YpOBHE M JOCTyNHA [JJis BCEX JKEJNAOLIUX.
Hanonnasiemocts rpynmsl — 15 - 20 genoBek. O0mas TpyJ0€MKOCTh MPOTPaMMBbI
coctaBisieT 144 gaca B roj (36 yueOHBIX HE/IETb).

XapakTepuCTUKAa KOHTHUHT€HTAa 00y4al0luX .

Bospacmuas xkameeopusa 10—12 rem

JletTn TaHHOW BO3PAaCTHOM KaTErOPHHM HAXOIATCS Ha 3Tale Iepexona OT
HarJIAIHO-00pa3HOTo K CIOBECHO-JIOTMYECKOMY MBIILUIEHUIO. Y HUX COXpaHseTCs
BBICOKAsl TO3HaBaTebHAS AaKTUBHOCTh M JIFOOOMBITCTBO, UM BaXHO BHUJETH
OBICTpPBIN W OCSI3a€MBIN pe3yJbTaT CBOCH AEATEILHOCTH (HAaNpUMeEp, MHUTAOITUN
CBETOAMOJ WM JBIXKYUIMHCS MexXaHu3M). Mejikas MOTOpPUKA IPOJOJIKAET
COBEPILIEHCTBOBATHCS, UTO TPeOyeT OCTOPOKHOCTU WM TPEHUPOBKHU MpU padoTe ¢
MEJIKMMH PaTUOdJIEMEHTaMH M MaKEeTHbIMU IiaTamMu. UM HeoOXoauMbl 4ETKUE,
MOIIIaroBbI€ MHCTPYKIIMH, HATJIAIHBIE IPUMEPHI JIJIS yIep KaHUsl BHUMAaHUS.

B mporpamme ocoboe BHUMaHHE yAEISETCS: OCBOCHHIO 0a30BbIX MOHATUN
QITOPUTMH3AIIMY, TPABWIAM TEXHUKH O€30MacHOCTH, padoTe B BHU3YaJIbHBIX
cpenax MpOorpaMMHUPOBAHUS, PA3BUTHIO AKKYPAaTHOCTH TIPHU COOPKE MPOCTHIX
IEKTPUUECKUX IIeTeld U (POPMUPOBAHUIO HABBIKA JOBEJCHUS HAYATOTO Jieja JI0
KOHLIA.

Kak BBICTpanBaTh A€ATEIbHOCTD:

- HCHOJB30BaTh HArJISAHO-NPAKTUYECKUM METOJ| C ONMOpOM Ha BU3YaJbHBIE
CXEMBI U CUMYJISITOPBIL;

- IpoOUTH CIOKHBIE 33J1a4M Ha KOPOTKHE, MOHSATHBIE 3TAIlbl C HEMEAJIEHHbBIM
IPOBEPOYHBIM PE3YIIHTATOM;

- aKTMBHO TPUMEHATH WIpoBble (HOpMBI MOJAaYM MaTepuana (KBECTHI,
COpPEBHOBAHUS «4ei pOOOT ObICTPEE BHITIOJIHUT 33/1a4y»);

- TOOHIPATHh Mallelilue ycnexu s (HOPMHUPOBAHMS CHUTyallUd ycrexa |
MOBBIIIEHUSI MOTUBAIUY;

- CTPOro KOHTPOJHPOBATh COOJIIOJIEHHWE MPaBUJ 3JIEKTPOOE30MacHOCTU U
OopraHu3aiuy pabovero Mecra.

Bospacmuas kameeopus 13—14 nem

JUis oOydarommxcs 3TOro BO3pAacTa XapaKTepHO pa3BUTHE aOCTPAKTHO-
JIOTUYECKOTO MBIIUIEHHUS, CIIOCOOHOCTH K aHAJIU3Y U CUHTE3y UHPOpMALMK. Y HHUX
BO3pacTaeT NOTPEOHOCTh B CAMOCTOSITEIBHOCTH, CAMOYBaXEHUU U MPU3HAHUU CO
CTOPOHBI CBEPCTHHUKOB. [lOSBIISIETCS KPUTHMYHOCTh K y4eOHOMY Marepuany: UM
BAXXHO IMOHUMAaTh HE TOJBKO «KakKk» 3TO CHeNaTb, HO U «3a4ye€M» U «KaK 3TO
paboTaer B peanbHOW >XU3HW». OHU CIOCOOHBI K JUIMTENIbHOMW KOHIIEHTpPAlUU
BHUMAaHMSI, CAMOCTOSITEIbHOMY MOMCKY MH(OpMaIuu, OTIaKe KOJIa U pean3aluu
KOMILJIEKCHBIX MPOEKTOB.
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B mporpamme ocoboe BHUMaHHE yIEIsETCS: MEPEXOMy OT BU3YAIBHOTO
IPOrpaMMHUPOBAHUS K HAMMMCAHUIO KoJa Ha s3bike C++, yrimyOnéHHOMY M3yUYEHUIO
(U3HYECKUX MPUHIIUIIOB PAa0OTHI JICKTPOHHBIX KOMITOHECHTOB, HAaBBIKAM OTJIAJIKH
(moucka W uUCHpaBieHUs OIIMOOK), a TaKXKe Pa3BUTHUIO HABBIKOB KOMaHIHOM
paboThI ¥ Mpe3eHTAIIMN COOCTBEHHBIX MHKEHEPHBIX PEIICHU.

Kax BbICTpanBaTh AEATEIBHOCTB:

- BHEAPATH METOJ| MIPOEKTOB, MPEIOCTaBIss 00ydaronmmcs: cBo0o1y BbhIOOpa
TEMBI M CTIOCOOOB peIIeHUsI TEXHUYECKOU 3a/1a4u;

- CBS3BpIBaTh  y4YEOHBIH  MaTepuall €  pEAIbHBIMU  COBPEMEHHBIMHU
TEXHOJOTUSIMH (YMHBIN 10M, OECIIIIIOTHBIC CUCTEMBI, HHTEPHET BEIEeH);

- CTUMYJHUPOBATh CaMOCTOSATEIBHBIM TOWCK HWH(POpPMAllMd B WHTEPHETE U
paboTy ¢ TEXHUUYECKOU TOKYMEHTAIUEH;

- OpraHW30BBIBaTh TMapHYI0 W TPyNHoBylo paboTy uis  pa3BUTHSA
KOMMYHUKATHBHBIX HABBIKOB U YMEHUS PaCIPEICATh POJIU B KOMaH/IE;

- BBICTYIIAaTh B POJIM HACTAaBHHWKA M KOHCYJIbTAHTA, MOICPKUBAS NHUITUATUBY
¥ CAaMOCTOSTETTLHOCTh MOJIPOCTKA,  HE JaBasi TOTOBBIC OTBETHI.

AKTYaJlbHOCTHh NPOrpaMMbl 3aKJIIOYAaeTCsl B TOM, YTO B paMKax Kypca
«OcHoOBBl  poboTOTEXHMKM Ha  Arduino»  yyammumucss Ha  MPAKTHKE
paccMaTpUBaeTCs MPOIIECC MPOSKTUPOBAHUS U U3TOTOBIICHUS POOOTU3UPOBAHHBIX
CHUCTEM M DJIEMEHTBI «YMHOTO JIOMay. Y4Yalluecs MOCTUTAIOT MPUHIIMUIBI pabOThI
PAAMOSJIEKTPOHHBIX KOMIIOHEHTOB, JJIGKTPOHHBIX CXeM U JaTdyukoB. Ha
JIOCTYITHOM YPOBHE HM3YyYarOTCSI OCHOBBI PaOOThI TEXHUKHA U MHUKPOIICKTPOHUKH,
WUTIOCTPUPYETCS] MPUMEHEHHE MUKPOKOHTPOJIIEPOB B OBITY W HA TTPOU3BOICTRBE.

IMenarornyeckas uejsecoo0pasHOCTb IPOrPaMMBbI 3aKIIOYAETCSA B TOM, UTO,
OHa SIBJISIETCA IIEJIOCTHOM M HEMIPEPhIBHOW B TEYEHHE BCETO Mpolecca o0ydeHus, u
MO3BOJIIET MIKOJBHUKY IIar 3a IIaroM packpbeiBaTb B ce0e TBOpUYECKHE
BO3MOKHOCTH M CaMOPEaTU30BaTHCSI B COBPEMEHHOM MHPE BBICOKUX TEXHOJIOTHIA.
B mpomecce KOHCTpyHMpOBaHUST W NPOTPAMMHUPOBAaHUS JETH  IOJydYar
JIOTIOJTHUTEIbHOE 00pa3oBaHWe B 00JacTH (U3MKH, MEXaHUKH, DJIEKTPOHUKH H
UH()OPMATHKHU.

OcHosHble nedazo2uieckue NPUHYUNDBL Peatu3ayu Npocpammbi:

- docmynHocms (TEOPETUUYECKUN MaTepual (3aKOHBI AJIEKTPUUECTBA, OCHOBBI
QNrOpUTMH3AIMY, CUHTakcuCc s3bika C++) moma€rcss  JO3UPOBAHHO, C
WCIIOJIb30BAaHUEM TOHATHBIX AHAJIOTHUW, BU3YAIbHBIX CXEM U Cpejbl BU3YaJTbHOTO
moaenupoBanus (Tinkercad).);

- OesamenvHocmHocmyb (BCE, YTO JIETH Y3HAIOT HA 3aHATHSAX, OHH Cpa3y XKe
3aKPEIUISIIOT Ha IPAKTUKE);

- cucmemHoCcmb U cucmemamuynocms (MPOrpaMMa BBICTPOEHA JIOTHYHO M
MOCTIEI0BATEIBHO, UTO TIOMOTAET JACTSIM IIar 3a IIaroM OCBAaWBaTh HOBBIC 3HAHUSA U
yMEHHUSL.);

- KpeamusHocms (WHXEHEPHOE TBOPYECTBO IMOOIIPSIETCS HAa BCEX ATamax
oOy4eHus);




- bezonacHocmb u omeemcmeeHHOCMb (YUUThIBask paboTy C 3IEKTPUYECKUMU
HEMsIMU W HHCTPYMEHTaMH, (QOpMHpOBaHUE KYyJIbTYpbl 0€30MacHOro Tpy/a
SIBJISIETCSI HEOTHEMJIEMON YaCThIO KaXKJIOTO 3aHSTHS).

®opmbl 00y4YeHHMs: OYHasA;, pealu3yeTcs B O4YHOM (opmarTe: Meaaror
HampsMyl0 paboTaeT ¢ JACThbMHU B CHEIHaIbHO 00OpyaoBaHHOM kaOuHete. [Ipum
HEOOXOMUMOCTH JUIsi OOydYeHHS MOTYT HCIIOJNb30BAaThCA DJICKTPOHHBIE U
JTUCTAHIIMOHHBbIE TeXHOJoruh. OCHOBHON (OpMOI 3aHATHUH SBISETCS ydeOHOE
3aHATHE.

Bo3MOXHO ceTeBOe B3aMMOAECHMCTBHME CO IIKOJaMu baxducapaiCKoro
pationa PecmyOnmukn Kpeim: mapTHEpPCKHME OpraHu3andd  TPEIOCTaBISIOT
NOMEIIEHUEe W 000pyAOBaHUE, MEAaror MporpaMMbl MPOBOAUT 3aHATHS. Bcee
dbopmbl peanuzaniu cOOTBETCTBYIOT TpeOoBanusM CaulluH u obGecneuuBaroT
BBICOKOE KaueCTBO 00pa30BaHUsI.

Oco0enHocT  opraHusanuu  y4yeOHoro mpounecca. Opranuzanus
00pa3oBaTeNbHOTO MpoIlecca MPOUCXOAUT B COOTBETCTBUU C YUEOHBIM IUIAHOM.
CoctaB rpymnnsl nocTosiHHBIN. [IporpamMma mnpenycmaTpuBaeT 2 BUJA 3aHSITUM:
TEOPETUYECKHUE 3aHITUS U TPAKTUYECKUE 3aHATHUS. B oOydeHHH NpuMeHseTcs
rpynmnoBasi ¢GopMa ¢ HHAMBUAYaJbHBIM MOAXOJOM, BKIIOYAIOIIas oOydyeHue B
MaJbIX rpynmnax.

HaGop B rpymmbel mpoBoauTcs mocpeAcTBOM Tmogaun 3asiBku B AUC
«Haurarop 1O PK» c nocieayrommM OpenocTaBieHUEM 3agBICHUS POIUTEIEM
(3aKOHHBIM TMPEACTABUTEIIEM) U COTJIacus Ha 00pabOTKy MEepPCOHATBHBIX JAaHHBIX B
MMACbMEHHOM BUJIE.

Pexxum 3ansTmii pa3zpaboraH ¢ y4€TOM BO3PACTHBIX OCOOEHHOCTEU
oOyuaronuxcs. Peannsanust nporpaMmsl JIaHUPYETCA:

O IIpoaomxuTeNbHOCTh OJTHOTO 3aHATHS:2 aKaJEMUYECKUX Yaca;

O IlepuoanyHOCTb 3aHIATUIA: 2 pa3a B HEAEIIO;

O KommuecTBo 3aHaTHI: 4 3aHATHS 10 45 MUH.;

O O6mas Tpya0€MKOCTh porpaMMmsl: 144 vaca B rop;

O IlepeppiB  Mexnay 3anstusmu: 10-15  MuHyT, €  00s3aTe€IbHBIM

IIPOBETPUBAHUEM NTOMELICHNUS;

O Hanmonmusemocts  rpymmbl:  15-20  d4enoBek, B  COOTBETCTBUU  C

PErMOHaTBFHBIMU HOPMATUBAMH JIJISl XYJI0’KECTBEHHBIX OOBEIMHEHUH.

[Ipu ucnosnb30BaHUU AIEKTPOHHBIX CpencTB oOydenus (maiee - ICO) Bo
BpEMsI 3aHATHUI U IEPEPHIBOB JOJKHA TPOBOAUTHCA TMMHACTUKA JIJISI TJ1a3.

YpoBenb nporpammsl 6a306bii. Conep:kaHre IporpaMMbl MPEJOCTaBIsSET
y4aluMcs BO3MOYKHOCTh NpUOOpecTH 0a30BbIi MUHUMYM 3HAaHUM, YMEHHHA U
HAaBBIKOB.

O0beM M cpok ocBoeHusi mporpamMmbl OOIlee KOJIMYECTBO YUYEOHBIX
4acoB, HEOOXOJUMBIX JUIsi OCBOEHHUS Mporpammsbl, coctaBisier 144 ugaca. Cpok
peanuzaruu nporpamMmsel — 1 rof. IIpogomKUTeIbHOCTS 00YUEHHS 10 TTPOTPaMME -
36 Henenb, nepuoa O0y4eHUs - C CEHTAOPS 10 Mak.

®opMbl aTTecTanMu/KOHTpOsA. CHcTemMa OTCIICKHUBAHUSA U OLICHUBAHUS
pe3ynbTaTOB 00yUEHHUS JeTeH IPOXOIUT Yepe3 UX y4acTUE B:



1. Gecene;

2. TECTUPOBAHUHY,;

3. caMOCTOSITENIbHBIX padoTax;
4. KOMIUIEKCHBIX paboTax;

5. ydactus B  KOHKYPCHBIX Tporpammax; -  I€Jaroru4ecKoM
HaAOJIIOICHUH.

Bxoonoti konmpons — npoBoautcst B ceHtsiope. Ero menp — onpenenuTsb
OTHOIIIEHHE peOEHKAa K TBOPYECTBY, BBIABUTH HadajbHblE€ YMEHUS, JTUYHOCTHBIC
OCOOCHHOCTHM M TBOPYECKHMH TOTeHUuan. JIMarHocTWKa OCYIIECTBISIETCA C
MIOMOIIIbIO TECTOB, Oece/ bl U HAOII0CHHS Te1arora.

Texywuti Konmpoab — 3TO PETyJIpHas, HEHaBA34UMBAas MPOBEpPKAa 3HAHUW U
YMEHHM JETEN MOcie KaXI0M TeMbl. Ero 3agaya — MOHATH, HACKOJIBKO XOPOIIO
YCBOEH MaTepHall, U BOBpEMsI OKa3aThb IOMOIIb, €CJIM OHA HYykHa. [IpoBoguTcs B
dbopme HaOII0IeHUsI TIearora, BEIIIOJIHEHUSI CAMOCTOSATENIbHBIX PadboT, OeceIbl.

IIpomedsxcymounvlti  KOHMpOAb — (NPOMENHCYMOUHAs — ammecmayus)  —
IIPOBOJUTCSL B JIeKaOpe C 1IeJIbI0 BBISIBICHUE YPOBHSI OCBOCHMSI OOYHAOIIMMUCS
TEOPETUYECKUX 3HAHUM, MPAKTUYECKHMX YMEHMM M HaBBIKOB, a TakXke HX
COOTBETCTBHS IUIAHUPYEMBIM pe3yJibTaTaM B (opMe JEMOHCTPAIMH HA4aJbHOTO
JTamna co3faHus podoTa ¢ 00CyKICHUEM.

Hmozosviti konmpons (umozosas ammecmayus) — NPOBOAUTCA B Mae, B
KOHIIE OOy4YeHHUs IO MporpamMme, C LEJIbI0 ONpEACNICHUS W3MEHEHHUS YpPOBHS
TBOPYECKUX CHOCOOHOCTEH KaXaoro peOeHKa, OMNpeleieHus pe3yJbTaToB
oOyueHus B (popMe TECTHPOBAHUS U 0(OPMIICHHH UTOTOBOM BHICTABKH.

Dopmel omenexcusanus u Qukcayuu 00paA308amMeNbHLIX Pe3YIbMAMO8:
ONpoC, TECTUPOBAHHME, TBOpPYECKHWE padOThl, YyyacTUE€ B MPOBOJUMBIX
MYHUIMOAIbHBIX, PErHMOHAJIBHBIX M BCEPOCCHUHCKUX KOHKYpPCaX, JIUIIJIOMBI,
nuarHoctuyeckas kaprta rpynisl (IIpunoxenue 1).

Dopmbl npedvsasieHUs U 0eMOHCMpPayuu 0opa3o08amenbHbiX pe3yibmamos:
TrOTOBBIE TBOpYECKHE Pa0dO0ThI, 0POPMIIEHHBIE B TEMATUYECKHE BHICTABKHU.

Jist oOyuaromuxcsi, TpOSBUBIIMX ce€0s Ha BBICTABKAX M KOHKYPCHBIX
MEPOIPUATUAX, MPOMEKYTOUHBIH M  HUTOTOBBIM  KOHTPOJIb MOTYT  OBITh
OpraHU30BaHbI B AIbTEPHATUBHON (popme.
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PA3JAEJI Ne 2.
YYEBHBIN IJIAH
Ne KoimuecTBo
n/n Ha3panmue pa3iesnoB, TeMbl 4acoB
®opMmbl aTTeCTALMU/
Bcero | Teopus | IIpaktu
Ka KOHTPOJIs

1. Pazpen 1. «BBoaHoe. 6 2 4 Onpenenenue ypoBHsi
CoBpemMeHHbIE TEXHOJIOTHHU HAYAJbHbIX 3HAHUI,
7 NepCcrneKTUBbI HX YMEHHUI1 U HABBIKOB.
pa3BUTHI»

1.1. Tema 1. «IlpaBuna Tb nHa 2 1 1 Omnpenenenue ypoBHS
3aHATUSAX. Bo3smoxHOCTB HavyaJbHbIX 3HAHUH,
MEXaHU3alu u YMEHUH U HAaBBIKOB,
aBTOMAaTHU3ALUU UHCTPYKTaX.
JIeSITEIbHOCTH

1.2. Tema 2. «lIporpammuoe u 2 1 1 [IpakTuky™m, Tekyliee
HETIOCPEICTBEHHOE Habmro1eHne
yIpaBJieHHE
pOOOTU3HPOBAHHOM
1aTHOPMOIN)

1.3. Tema 3. «DyHKIIMOHAIBHOE 2 1 1 [IpakTuky™m, TeKyliee
pazHooOpa3ue poOOTOB. HaOII0ICHUE.
«CpaBHUTENBHBIN aHauu3
IIPaBOBOTO  HCIIOJIb30BAHUS
[1O»

2. 24 9 15 3HaKOMCTBO c

NMOHATHEM
Paznen 2 «OcHOBBI ANropuT™a,
AJITOPUTMU3ALU I CTPYKTYpamMu
ynpaBJieHHUs
(BeTBJIEHHE, ITHKJI).

2.1. Tema 1. «ITonsTus 2 1 1 [IpakTukym, TeKkyuiee
aJIrOpUTMa U UCIIOJIHUTEIIS Habro1eHne
AITOPUTMOBY

2.2. Tema 2. «AnnapartHas 2 1 1 [IpakTukym
peanu3anus BUPTYaIbHBIX
ucnoauureneit. Koncrpykrop
«Martpemka»»

2.3. Tema 3. «/IBonuHoe 2 1 1 [IpakTukym
KoaupoBaHue koMana. Cpena
Arduino IDE.»

2.4. Tema 4. «COopka nporpamMm 4 0 4 Tekymee
U3 Ma3JI0B-KOMAaH/I 110 NeJaroruyeckoe
IPEI0KEHHON 3alucu HaOIoIeHuE.

KOMaHI» [TpakTUKyM

2.5. Tema 5. «COopka nporpamMmm 2 1 1 [IpakTrueckoe 3ananue
U3 MMa3JI0B-KOMaH]I 110 (cepust pabor)
NpeII0KESHHON 3alUCHU
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KOMaH/»

2.6. Tema 6. « AITOpUTMBI 4 2 2 [IpakTukym
CTPYKTYPbD»

2.7. Tema 7. «OnepaTop 1ukIia. 8 3 5 UrtoroBass TBOpueckas
[IporpammupoBaHnue pabora pasznena, MUHU-
CJIO)KHOM CTPYKTYPBD» 3aImTa

3. 34 10 24 H3yyenue  3aKOHOB
Paznen 3. «3HakomcTBO C 3JIeKTPHYeCTBA,
3JIEKTPOHUKOI ¥ 0230BbIMH padoTta ¢ JaT4YMKaAMH
KOMIOHEHTaMU» U WCTOJHUTEIbHBIMH

MeXaHU3MAaMHM.

3.1. Tema 1. «Ilonstue 4 2 2 [IpakTukym, coopka
3JIEKTPUYECTBA. cxeMm B Tinkercad
[IpuHIMIHATIEHBIE CXEMBI.

Pesucrop»

3.2. Tema 2. «CeToauo. 6 2 4 [IpakThky™m,  IIPOEKT
IIpoekt «Masgox». LM «Mastaox c
(IIMPOTHO-UMITYJIbCHAS HapacTaromen
MOTYJISILINS)» SIPKOCTBIO»

3.3. Tema 3. «Knonka u 4 1 3 [IpakTuky™m, urpoBoe
¢ poBbie curHaibl. [IpoekT 3aJlaHue
«KHonounble KOBOOU»»

3.4. Tewma 4. «AHanorossle 6 2 4 [IpakTukym,
curnaisl. @oTope3ucTop. caMoCTOsITeNIbHAs
[IpoekT «TepmeHBOKCY / pabora
«HouHHuE»»»

3.5. Tema 5. « Hauano pabGotsl ¢ 4 1 3 [IpakTukym
Arduino. ITpoekt
«ITanTorpad »

3.6. Tema 6. « Tpurrep. [Ipoekt 6 2 4 [IpakTukym, cOopka
«IlepersirnBaHye KaHATA » YCTpOMCTBA

3.7. Tema 7. «Pe3ucrop, 4 0 4 Hrorosas pabora
XapaKTEPUCTHKU » pasznena, MUHU-

BBICTaBKa IPOEKTOB

4. Pa3nea 4. «IloaBenenue 2 1 1 Jemoncrpanus

utora 3a | mosxyroame» Ha9aJIpHOTO  STama
CO31aHMA podora,
pedaexkcuBHast
Oecena, 3amoJiHeHHe
noptdoamno.

4.1. IIpomexyTouHas BbICTaBKa 2 1 1 JIEMOHCTpALIUS
padoT ¢ o0Ccy X ACHHEM Ha4yajbHOTO JTamna

CO3JaHus pobora,
pediiekcuBHas Oecena

5. Pasieu 5. 34 10 24 HNurerpanus

3JIEKTPOHUKHU U
«KoHcTpynpoBanue,
AU3AMH U CJI0KHbIE KOHCTPYHPOBAHMAL,
CO3laHHMe  I0JIE3HBIX
NPOEKTHD» .
YCTpOIicTB.
5.1. Tema 1. «HauannHoe 4 2 2 Jexnus-6ecenma,

TCXHHUYCCKOC

MPAKTHUKYM IO AU3aiHy
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KOHCTPYHpPOBaHUE U KopIyca
ACTETHKA OOBEKTOBY

5.2. Tema 2. «MoaenupoBaHue 8 6 [IpakTukym
poboTa KaK UCIIOJTHUTEIIS
KOMaH1»

5.3. Tema 3. «IIpoaBunyTHIE 10 8 I'pynnosas pabora,
unrepdericel. XKK-gucren u MPOEKTHAs
KHOIKH. [Ipoekr JEeATEIIbHOCTD
«MeteocTaHuus»

54. Tema 4. «YMHBIN JOM. 12 8 MuHu-npoexT,
[Ipoext «CBEeTUIBHUK C MOATPYIIIOBAs
ynpasieauem» / «Tectep MIPE3CHTAIHS
OaTapeek»

6. Paznen 6. «OcHOBBI 16 10 IMoaroroBka K
KOMIIbIOTEPHOT0 HUTOTOBOMY TPOEKTY,
MOIeTUPOBAHUS H paGora c
HCCJIeI0BaTeIbLCKas uHpopmanmeu,
JAeSITeJIbHOCTDY MO/IeJIMPOBaHHeE.

6.1. Tema 1. «IlonsiTie Monenu. 4 2 OKcKypeus
KommnbrorepHsrit (BupTyanbHas), 6ecena
IKCIIEPUMEHT»

Tema 2. «be3onacHblid 4 2 MacTtep-knacc,

6.2. Wurepuer. Coop caMOCTOSsITeNIbHAS
nHMOpMAITUHU TSI IPOSKTA» paborta

6.3. Tema 3. «TpeboBanus K 8 6 CamocTosTenpHas
HayYHOW/UCCIIEIOBATEHCKOM pabota, KOHCYJIbTaIUs
pabote. CTpyKTypa IpOeKTa» nejarora

7. Pa3pen 7. «IlonBenenue 10 8 Co3aanue HUTOroBOIo
uToros 3a Il moaxyroaue» KOMILTEKCHOI'0

NpOeKTAa.

7.1. Tema 1.»Bsi6op Tembl 2 1 becena,

IUTAHUPOBAHKUE UTOTOBOTO WHANBUAYATbHBIN TIIaH
IPOEKTa

7.2. Tewma 2. «Peanmuzamnus 6 6 CaMocTosTenbHas
WUTOTOBOTO MTPOEKTA paboTta, nepcoHalbHas
(koHCTpYHpOBaHHE + KOJ)» KOHCYJIbTaIus

7.3. Tema 3. «Odopmienue 2 1 [IpakTukym 1o
Mpe3eHTallK U TaciopTa o opMIIeHHUIO
MIPOCKTa

8. Pa3znen 8. «IlonBenenne 18 18 Hrorosasi BBICTABKA,
urora 3a Il moayroaue. 3all[UTA IPOEKTOB..
boabuas BbicTaBKa U
nopTgoJImo»

8.1. Tema 1. «OT60p pabor, 4 4 NunuBuayansHast
MOJITOTOBKA YKCITO3UITUH H paboTa, caMOOIlIeHKa
STHUKETOK»

8.2. Tema 2. «ATOroBBIi CMOTp- 8 8 BricTaBouHnas
KOHKYpC TTpoeKToB «FOHBIN NeSITEIbHOCTD,
UH)XCHEP»» myOIMyYHas 3a1uTa

8.3. Tema 3. «3anonHeHue 6 6 WNunuBuayansHast
nopTdoano. Bpyuenue pabora, OIICHKA
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ceprtudukaroB. Pediexcusy

pEe3yIBTATOB

UToro

144

40

104
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PA3JIEJ Ne 3

KAJIEHJIAPHBINA YYEBHBIN I'PA®UK

['onoBoit  kanengapublii  y4yeOHbld rpaduk [Iporpammbr  «OCHOBBI
poOoToTexHUKM Ha Arduino» COCTaBJIIEH C YYETOM TOJIOBOTO KaJeHIApHOTO
rpaguka MyHHUIMIATBHOTO  OIOKETHOTO  00pa3oBaTEIbHOTO  YUPEKACHUS
JOTIOJTHUTENBHOTO 00pa3oBanusi «LleHTp HOMOIHUTETHFHOTO 00pa30BaHUs AECTEID
baxuucapaiickoro paiiona PecrnyOmuku KpbIM B yuuThIBaeT B MOJHOM OO0BEME
BO3pPACTHBIC, TICUXO(PU3UICCKHE OCOOCHHOCTH OOYyYaroIuXcs, OTBEYaeT
TpeOOBaHMSIM OXPaHbBI KU3HU U 310pOBbs 1 HOpMaM CanlluHa.

VYueOHble 3aHATUS TPOBOASATCA C TMOHEIETbHHUKA IO CyOOOTYy COTrJlacHO
pacrnucaHuio, yTBEPKIECHHOMY JUPEKTOPOM MYyHUIIMTATBHOTO OOKETHOTO
00pa30BaTENbHOTO YUPEXKACHHUS  JIONOJHUTENBHOTO  oOpa3zoBaHus «LleHTp
JOTIOJIHUTEJIBHOTO OoOpa3zoBaHus jaeTei» baxuucapaiickoro paitoHa PecnyOnmku
KpbIM, BKITIOUAsi KAHUKYJISIPHOE BPEMSI.

I'on Hara Hara Bcero Bceero Bceero Bceero
o0yyeHHsl | HA4aJa OKOHYAHMSA | y4eOHBIX | Y4eOHBIX | y4eOHBIX | 3aHATHI B
00y4eHus | 00y4yeHUs1 | HeleJb | JHEH 4acoB HepeJIK0
1 ron 1 31 mas 36 72 144 2102
CEHTAOPS yaca
KanukyJbl

01 utonst — 31 aBrycra
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PA3JIEJT Ne 4

COILEPKXKAHUE TPOI'PAMMBI

Pa3nen 1. «BBoaHoe. CoBpeMeHHbI€ TEXHOJOTHM W TEPCHEKTHUBBI MX
pa3sBUTHS»
L]env pazoena: Beenenue B 00pa3oBaTEIbHYIO POrPaMMy.
3aoauu pazoena:
I Tlo3HakoMUTh OOYYaKOIIUXCS C COACPKAHUEM U CYThIO H3Yy4yaeMoro
npeaMeTa.
2 Paccka3aTh, 4TO TaKO€ MEXaHU3AIUS U aBTOMAaTH3alIUA.
3 IlpoBecTn HEOOIBIIOE TBOPYECKOE 3aJaHUE, YTOOBI MOHATH HAYaIbHBIH
YPOBEHb, UHTEPECHI U CITIOCOOHOCTH.
Tema 1.1. «IlpaBuna Th Ha 3aHaTUaX.  B03MOXHOCTH MeXaHW3alIMU U

ABTOMATH3AILINH JICSITENbHOCTH.»
Teopus: beszomacHas pabota B KOMIBIOTEpHOM Kiacce. DopMbl

OpraHU3aINH U TPOBEACHUS 3aHITHM.

llpakmuxa: Wrpa, TpeHMpOBKa oOpraHu3anuud pabouero Mecrta, MpPoOOHBIC
npoObl MATEPUATIOB.

Tema 1.2. «lIporpaMmMHO€ W HENOCPEJICTBEHHOE _ YIPABJICHUE
POOOTU3MPOBAHHON MIIATHOPMOI»

Teopus: KoMnoHEeHTBI cuCcTeMBI yripaBiieHus. HemocpeacTeenHoe (pydHOe)
U IpOrpaMMHOE (aBTOHOMHOE) yIpaBlIeHUE

Ipaxmuxa: Ilpumep peanuzanuu pydyHoro ympasieHus (Ha 6a3e Arduino Ha
wiatrgopme TuHKepKa.

Tema 1.3. «®DyHKImoHanbHOE pa3zHooOpaszue poboroB. IlpakTuyeckoe
3ansaTre Nol. «CpaBHUTENbHBIN aHAIN3 MPABOBOTO UCIOAb30BaHUSA [TO»)

Teopus: ®yHKIMOHATBHOE pa3zHooOpazue poOoToB. I[IpombluieHHbIE,
OBITOBBIC (cepBUCHBIC), MEIMITMHCKHUE, 0oeBBIC u 0e301MacHOCTH,
WCCIICIOBATEILCKHUE, CEIHCKOXO3SIICTBEHHBIC JIOTUCTUYECKHAE, TyMaHOWIHBIC
(anapoubl), pa3BieKaTelbHbIC, MPOrPAMMHEBIE (BUPTYaIbHBIE).

Ilpakmuka: VI3ydeHHWe KIIOYEBBIX AaCIEKTOB PETYJIUPOBAHUS, CPABHEHUE
Pa3TUYHBIX PEKUMOB MCIOIB30BAHMS M aHAIN3 KOHKPETHBIX CHUTyalui. BxomHas
JTMArHOCTHKA.

Dopmut konmpoaa: TecTupoBaHre, MHCTPYKTAXK, BXOIHAS TUArHOCTHKA.

Paznen 2. «OCHOBBI AJITOPUTMHU3 AU,

Llenv paszoena: HayuuTh nereil pa30MBaTh CIOXHBIE 3a/ladyd Ha IMPOCTHIE
MOCJIEI0OBATENbHBIE IIATH, BUAETh YETKYIO CTPYKTYpPY AEUCTBUH ISl JOCTHXKEHUS
pe3ynbTara.

3aoauu pazoena:

1 Tlo3HaKOMUTBH C MOHATHEM «AJITOPUTM» U €ro CBOMCTBaMH (MOHSITHOCTD,
JUCKPETHOCTh, ONPEIEIEHHOCTD, PE3YJIbTATUBHOCTD)
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2 Pa3BuBaTh JOTUYECKOE U AOCTPAKTHOE MBIIICHUE.
3 OcBouTh pa3zHbi€ CHOCOOBI 3aMKMCH AJITOPUTMOB: CIIOBECHOE OIHMCAaHUE,
OJIOK-CXEMBbI, MUKTOTPaMMbI, BU3yaJIbHOE ITPOTrPaMMUPOBAHHE.

Tema 2.1. «I[ToHATHS aNrOpUTMa U UCIIOIHUTENS aIrOPUTMOBY

Teopusa: CpoiictBa anroputMma. Cucrema komanpa wucnonnutens (CKN).
Buasr ucnosmaureneit.

llpakmuxa: CocTaBlieHHE alropuTMa Jis 3Hakomoro aeiictBus. Ilpumep
urpa «Po6ot».

Tema 2.2. «AnnapartHas pealu3aluis BUPTYAIbHBIX HWCIOJHUTENEH.
KonctpykTop «Matpenikay.

Teopusa: AnmapaTHas BUpPTyalu3alus — 3TO TEXHOJIOTHS, KOTOpas
MO3BOJIAET 3aIlyCKaTh HECKOJIBKO M30JUPOBAHHBIX BUPTyalbHbIX MamuH (BM) Ha
OJIHOM (pu3MyecKkoM YyCTpOHCTBE (cepBepe WIM KoMIbloTepe). BupryaibHbie
VCIIOJTHUTENN B KOHTEKCTE amnmapaTHOW BHUPTyadu3alMd — 3TO IPOTrpaMMHbIE
CUCTEMBI WM MPWIOKEHUS, KOTOPbIE pabOTalOT BHYTPU BUPTYAIbHBIX MAIIIHH.

IIpaxmuxka: 3nakoMcTBO ¢ Arduino u mnatdopmoii TuHkepkan

Tewma 2.3. «/IBonunoe kogupoBanue komana. Cpena Arduino IDEy»

Teopus: TeopeTuuecKkue OCHOBBI: ONPEEICHUE, CYTh U MTPaBUiia IBOUMYHOTO
KojupoBaHusi. OCHOBHBIE ITpaBUiia JBOUYHOTO KOJIUPOBAHMUS.

Ilpakxmuka: 3HakoMcTBO ¢ Tmuiatpopmoit Arduino u cpemoil pa3paboTKu
Arduino IDE;

Tema 2.4. «COopka porpaMm U3 Ma3aoB-KOMaH/ 0 NPEI0KEHHON 3aIucu
KOMAaHJL.)

Teopus: Pa3BUTHE TEXHUYECKOTO MBIIIJIECHUS, HABBIKOB MPOrPAMMHUPOBAHUS
U KOHCTPYUPOBAHUS pOOOTOTEXHUUECKUX YCTPONCTB.

Ilpakmuxa: Co31aHue aNrOPUTMOB YIIPABICHUS YCTPOMCTBAMH WIIH
poOoTaMu ¢ TOMOIIBIO CEIHATBHBIX HAOOPOB Ma3JI0B-KOMaH/1, COOTBETCTBYIOIIUX
3ajaHHoON 3amucu  KomaHi. COOpKM MpPOCTOM MporpaMMmbl C JalbHEHIIen
anpoOarnueit e€ B TuHKepKa.

Tema 2.5. «CHopka mporpaMm U3 1as3a0B-KOMaH/I 0 NPEAT0KEHHON 3aliCcH
KOMAHJL.)

Teopus: Pa3BUTHE TEXHUYECKOTO MBIIIJIEHUS, HABBIKOB MPOrPaMMUPOBAHHUS
U KOHCTPYUPOBAHUS pOOOTOTEXHUUYECKUX YCTPOMCTB.

Ilpakmuxa: Co31aHUE aNrOPUTMOB YIIPABJICHUS YCTPOMCTBAMM WU
poOOTaMu C TOMOIIIBIO CIIEIUATBHBIX HAOOPOB MA3JI0B-KOMaH/I, COOTBETCTBYIOIINX
3aaHHOM 3anucu KomaHia. COOpkM MpPOCTOM MporpaMMbl C JAalibHEWIIen
anpobariueit e€é B TuHkepka.

Tema 2.6. «AITOPUTMBI CTPYKTYPBL.»

Teopus: CBoiicTBa U BUbI anropuT™MOB. CIIOCOOBI 3aMTMCH aITOPUTMOB.

IIpakmuxa: HanucaHue MNOCIENOBATENbHO YETKO OMNPEACIIEHHBIX NIAros.,
WHCTPYKLHM, 11 pEUICHNs KOHKPETHOW 3a1aut

Tema 2.7. «Onepatop nukia. I[IporpaMMupoBaHue CI0KHONW CTPYKTYPBD)
Teopus: kst for u while. BnosxeHHbIE KOHCTPYKITUH.
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Ilpakmuxa: Peanuzauus >¢dekra «beryiuii OoroHeK» ¢ MOMOIIBI0 LHKJIA.
HroroBass TBOpueckas paboTa paszaena: co3jgaHue COOCTBEHHOM CBETOBOM
VHINKAIUH.

DopMblI KOHTPOJIA: Texymee NEJAarornyecKoe HaOJII0/ICHHE.
[IpakTueckoe 3agaHue

Pasznen 3. «3HAKOMCTBO € 3JIEKTPOHUKOID).

Llenv paszoena: HayuuTh nereil pa30MBaTh CIIOXHBIE 3a/lauyd Ha IMPOCTHIC
MOCJICTOBATENbHBIC MIATH, BUACTh YETKYIO CTPYKTYPY JACHCTBUN ISl TOCTUKCHUS
pe3ynbTara.

3adauu pazoena:

1. Hayuute Oe3omacHOMy OOpallleHUI0 C 3JIEKTPOOOOPY/I0BAHUEM:
npaBuiIaM COOPKH IIETIeH, MepaM MPeIOCTOPOKHOCTH TpHU PabOTe ¢ NCTOYHHKAMU
MTUTAHUS U UHCTPYMCHTAMH.

2. Pa3BuTh mpakTHuecKue HABBIKM COOPKM M TECTHUPOBAHUS MPOCTHIX
ANIEKTPOHHBIX CXeM, PaOOThl C KOMIIOHEHTAMHU U U3MEPUTETbHBIMU TPUOOPAMH.
3. CruMynupoBaTh MPOEKTHYK JEATEIBHOCTh: JaThb BO3MOKHOCTH

peanu3oBaTh COOCTBEHHBIC UJIEU B BUJIE PAOOTAIOIIUX YCTPOUCTB.

Tewma 3.1. «IloHarue >nekTpruyecTBa. [IpuHIMONATBHEIE CXEMBL. Pe3ncTop.»

Teopus: I1oHATHE BIEKTPUYECTBO U JIEKTPUUECKAS LETIh

IIpakmuxa: CocTaBiieHHE MPOCTHIX 3JIEKTpUUecKux ueneil B TuHkepkaze.
[TocnenoBaTenbHOE U MapajuieIbHOE MOIKIIOYEHHE.

Tewma 3.2. «Ceronuon. Ilpoekrt "Masg4ok"»

Teopus: 3akon OMma. 3akoH [[xoynsa-Jlenna. 3akonsl Kupxroda

IIpaxkmuka: COopKa IpOCThIX YCTPOWCTB AJiA yrpaBieHus B THUHKepKkaae ¢
UCIIOIb30BaHUEM KHOMKH, MOTEHIIMOMETPA, TPAH3UCTOPA.

Tewma 3.3. «Knonka u idpossle curHainsl. [Ipoekt "KHonounble KOBOOU"»

Teopus: Tlpuniun paboThl TaKTOBOU KHOMKH. [ToHsATHE 1TUdpOBOTO CUTHAIA
(HIGH/LOW). IIpo6iiema «ipebe3ra» KOHTaKTOB.

IIpakmuka: Co3nanue WHTEepakTUBHOM Wrpel «KHOmoyHBIE KOBOOU» C
00pabOTKOM HaXKATHIA.

Tema 3.4. «Ananoroseie curnanbsl. Doropesuctop. Ilpoekr "TepmenBokc" /
"Hounuk"»

Teopusi:  AnamoroBeiii  BBox  (analogRead).  Ilpunmun  paGoTbl
dboTopesnucTopa u IeIUTEINS HAPSHKESHNUS.

Ilpakmuxa: COopka cXeMbl «YMHBIH HOYHHK», aBTOMATHYECKH
BKJTIOYAIOIIIHIICS TTPU 3aTEMHEHUH.

Tewma 3.5. «<Havyano pa6otsl ¢ Arduino. IIpoekt «IlanTorpap»»

Teopus: 3HaKOMCTBO C CEPBOMPUBOJIOM. Y TIPaBIEHUS CEPBOMPUBOIOM

Ilpakmuxa:  BpailleHue  CcepBONPUBOJOM  HA  YroJl,  3aJaBacMblil
noteHroMerpoM. COOpka u nporpammupoBanue B TUHKepKae.

Tema 3.6. « Tpurrep. IIpoekr «lleperarupanue kaHatay

Teopusa: Mukpocxema 74HC14, kotopas Ha3bIBaeTCsi HWHBEPTUPYIOUIUN
tpurrep llImuTTa, Hy>KHa JJ14 anmapaTHOTo NoiaBieHus apeodesra. [Ipumenenue.
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IIpakmuka: Co3naHue uUrpy, TIlle HYXHO OBbICTpee CONEpPHHKA HaXaTh
kHonky 20 pa3. COopka u nporpaMMupoBaHue B TUHKepKae.

Tema 3.7. «Pe3ucrop, XapaKTEPUCTUKIY

Teopusi:  OCHOBHBIE XapaKTEpPUCTHUKA PE3UCTOPOB, MApPKUPOBKA U
IIPUMEHEHHUE.

IIpakmuka: Ob6o3Hauenne Ha cxeme. [IpocThie cXeMbl C UCIOJIb30BAaHUEM
pe3sucropa B Tunkepkaze.

Dopmul KOHmponsa: Tekymee [1€1arOru4ecKoe HaAOJIIOICHHE.
[IpakTnueckoe 3ananue.

Paspnea 4. ««IloaBeaenue urora 3a I moayrogue»».
[TonBenenue UTOroB 0Oy4eHHUs 3a EPBOE MOJIYTOANE. 3aJaUH:

1. [IpoBecTu cpaBHUTENBbHBIN aHAIN3 PAa0OT Havajla U CEPEJIMHBI roja.
2. OpranuzoBaTh NPOMEXKYTOUHYK) BBICTABKY [UII JAEMOHCTpaluu
porpecca.

Teopus: Oecema «YeMmy s Haydwics», aHajiu3 JUHAMHKA TI0 KapTe
HAO0JIIOICHH, 3HAKOMCTBO C KPUTEPUSIMHU OLIEHKU TBOPUYECKHUX PaboT.

IIpaxkmuka: ohopMmiieHHe MUHHU-BBICTABKM padoT 3a | momyroaue, BBIBOABI
0 MPOJIETIAHHOM padoTe».

@Dopmvl Konmpoaa: JleMoHCTpalMs Ha4yalbHOTO dTara co3JaHusi podora,
pednexcuBHas 6ecena, 3anmogIHEeHUE TOPTHOIHO.

Paznea 5. « KoHCTpyupoBaHue U AU3A1H U CJI0KHbIE IIPOECKTHI»

L]env pazoena HanpaBIEHbI HA CTHIK JBYX JMCLUUIUIMH: WHXKEHEPUHU (KaK 3TO
YCTPOCHO U paboTaeT) U UCKycCcTBa (KaK 3TO BBIMJIJAUT U HACKOJBKO YJI0OHO
MIOJIb30BATEIIIO).

3agauu pasjaena:

1. TIo3HaKOMUTBH C TTOHATHEM KOHCTPYKIIMHM U €€ OCHOBHBIX CBOMCTB.

2. HayuuTh BHJIETh JCTETHYECKHE OCOOCHHOCTH PA3JIUYHBIX TEXHUUYECKUX
00BEKTOB.

3. Pa3BuTHE MPOCTPAHCTBEHHOIO0 MbINUICHUS: HayduTh MBICIEHHO Bpamiarh
O00OBEKTHI, COOTHOCHUTH MPOIMOPIMH, MOHUMATh 3aKOHBI TE€OMETPUU, CTATHKH,
OanaHca U MEXaHUKHU.

Tema 5.1. «HayanpHOoe TEXHHYECKOE KOHCTPYUPOBAHHWE M ICTETHKA
00BEKTOBY

Teopusa: CpoiicTBa pa3iNMYHBIX MaTepuanoB (Oymara, IUJIaCTUK, AEPEBO,
METal, JJEKTPOHHbIE KOMIIOHEHThI). be3zonacHas pabora ¢  pydHBIM
UHCTPYMEHTOM WM LUPPOBbIM o0opyaoBaHueM (3D-npuHTEpHI, Jia3epHbIE
CTaHKH).

IIpaxkmuka.: Co3nanue MpoOCTEUIINX TEXHUYECKUX OOBEKTOB Ha Iuiatdopme
Tunkepkan.

Tema 5.2. «Dcrernyeckne OCOOCHHOCTH  PA3JIMYHBIX TEXHUYECKUX
00BEKTOB»
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Teopus: [TpuHLIMIIBL TEXHUYECKOU DCTETUKMU. [Tpombrnennoe
000py/I0BaHUE U CTAaHKH, TPAHCIIOPTHBIE CPEJACTBA, OBITOBAS TEXHUKA U TaJKEThI,
APXUTEKTYPHO-UHKEHEPHBIE COOPYKEHUS

Ilpakmuxka: Tlpaktuka: Co3naHue TEXHUYECKHX OOBEKTOB Ha Iuiatdopme
Tunkepkan.

Tewma 5.3. «MopenvupoBaHue poO0Ta KaK UCIIOJIHUTEI S KOMaHI»

Teopus: ba3oBble aNrOPUTMUYECKUE KOHCTPYKIMU. JIMHEWHBIE AIrOPUTMBI
(CnemoBanue), pa3BeTBIsitOmuecs aiaroputmbl (BeTBieHue), NHUKIMYECKHE
anroput™msl (IToBTopenue).

llpaxmuka: Hanncanue Koja JIMHEMHOTO aJrOPUTMA, BETBJICHUS U LIUKJIA HA
mwiatrgopme TuHKEpKa.

Tema 5.4. «Ywmubiit gom. Ipoekt "CBerunbHuK ¢ ynpapiaenueM" / "Tecrep

Oatapeek'»
Teopusa: Kouuenmusi «YMHoro noma». Pabora ¢ Monutopom nopta (Serial

Monitor) nist oiaaku u B3aumoercteus ¢ [1K.

Ilpakmuxa: Peammzanust mnpoekra «Tecrtep Oarapeek» ¢ IIBETOBOM
WHJVKaUen 3apsa WK CBETUIIbHHKA, YIIPABISEMOr0 C KOMIIBIOTEPA»

DopMbI KOHTPOJIA: Tekyiee NeJarornyecKoe HaOJII0ICHHE.
[IpakTueckoe 3agaHue

Pasges 6. OCHOBBI KOMIBIOTEPHOTO W HATYPHOTO MOAeJIMPOBAHMS.
IIpoexkTHaA 1eATEJIbHOCTD.

L]env pazdena: onTUMU3AIMS MPOIECCA CO3AAHUS MPOAYKTA ISl CHUKECHHS
3aTpart, pUCKOB U BPEMEHU pa3padOTKHU.

3anaun pazjaena:

1. [To3HakOMHUTH C QHAIM30M AaHAJIOrOB: M3YYECHHUE CYIIECTBYIOIIUX
pelIeHuit 17151 MOCTPOCSHUsT 0a30BOM MOJIEIIH.

2. Hayuuts co3pmaBate (usmyeckuid mnporoTun: cOopka MakeTa
(HaTypHOM MOJIeIN) Ha OCHOBE ITU(DPOBBIX YEPTEIKEH.

3. Pa3BuTne CpaBHUTEIBHOIO aHaIW3a: COIMOCTABICHHE PE3YJIbTATOB
KOMITBIOTEPHOI'O TECTA U PEAJIBHOTO KCIIEPUMEHTA.

Tema 6.1. «ITouarre moaeny. KOMObIOTEPHBIN 3KCIIEPUMEHT

Teopus: Buner MOJIeIIen (MaTepuaibHBbIE, uH(pOpMaIMOHHBIE,
KOMIIbIOTEpHBIE). [IpeuMyniecTBa BUPTYaIbHOTO IPOTOTUITUPOBAHMUS.

Ilpaxmuxka: Tlepenoc wuaew OyAyIIEro WTOTOBOTO IPOEKTA, MPOBEICHUE
BUPTYAJIbHBIX TECTOB CXEMBI.

Tema 6.2. «be3onacubiii Untepuer. CO0p MHPOPMAIIUU TSI OPOCKTaY

Teopus: llpaBuna mudpoBoi rurueHbl. Kputuueckas oneHKa MCTOYHUKOB
TEXHUYECKON nH(pOpMaLIUH.

llpakmuxa: Tlouck cxeM, OMOMMOTEK W OMNHCAaHUW KOMIIOHEHTOB IS
peanu3aiuy COOCTBEHHOM MJIeH MPOESKTa.

Tema 6.3. «TpeboBanus Kk HayYHOW/Mccaen0BaTEALCKON pabore. CTpyKTypa
IPOEKTaY
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Teopusa: CTpykTypa TNpPOEKTHOM palOOThl: aKTyalbHOCTb, II€Jib, 3ajayH,
TUTIOTE3a, METO/IbI, PE3YJIbTaThl, BHIBOJIBI.

Ilpakmuxa: Hanvcanre 4epHOBOTO BapyaHTa macroprta (OMUCAHUs) CBOETO
uTOroBoro npoekra. Koncynpranus negarora.

dopmbl KOHTPOJISA: Texymee  megaroruueckoe  HaOIIOJICHUE.
[IpakTuueckoe 3aanue

Pa3nen 7. «IloaBeaeHne NTOroB»

Llenv pazodena: wTOrOBas OICHKA PE3YJIbTAaTOB OCBOCHHS IPOIPAMMEBI,
CO37aHUE CHUTyallMk YycCliexa 4Yepe3 MyOJIMYHyl TMpe3eHTauio  pador,
cUCTEeMAaTH3alus JOCTIKECHHH.

3aoauu pazoena:
[IpoBectu 0TOOP U OpopMIIeHHE TYUIINX PA0OT 3a ToJ1 /I UTOrOBOUM BBICTaBKH.
Opraau3oBaTh BBICTAaBOYHOE IPOCTPAHCTBO u MIPOBECTH 3aIUTY
IIPOCKTOB.

[IpoBectu peduiekcuro.
Tema 7.1. «BbiO0p TEMBI ¥ MJIAHUPOBAHUE UTOTOBOTO MPOEKTA»

Teopus: Ananus TpeboBaHUM TPODUILHBIX KOHKYPCOB.

Ilpaxkmuka: YTBEpKII€HUE TEMbI, COCTABJICHHE KaJEHIAPHOTO IJlaHa padboT
Y pacIIpesieICHUE POJIEH.
Tema 7.2. «Peann3zanysi UTOTOBOTO MPOEKTay

Teopus: Metonbl OTIAKU alllIAPATHON U MIPOrPAMMHOM YacCTEH.

IIpaxmuka: dusnveckas cOOpKa yCTpOWCTBa, HAMCAHUE M TECTUPOBAHUE
KOJla, yCTpaHEHUE OIIMOOK, 10pab0TKa KOHCTPYKLUU.
Tema 7.3. «OdopmaeHne npe3eHTaluu U NacnopTa IPOeKTa
Teopusi: HaBblkm mnyOnuyHbIX — BbICTymieHWH. CTpykTypa 3(QQpeKTHuBHOM
npe3eHTaluu (mpodiemMa -> peleHue -> AeMOHCTpaIus).
lIpakmuka: Co3naHue ciaiiioB, peneTULMs BbICTYIUICHUS, (PUHANIbHAsA TPOBEpKa
paboTOCIIOCOOHOCTH YCTPOUCTBA.
@Dopmbr  kKonmpoaa: llepcoHanbHas KOHCYJIbTalMs, MPOBEPKAa TOTOBHOCTH
IIPOEKTA K 3aLIUTE.

Pasznen 8. «IloaBenenue urora 3a Il moayroame. boJibiiasi BbICTAaBKa M
noprdoauno»
Llenv pazoena: utoroBas aTTeCTallMs, CO3JaHHME CUTYyallUM ycIexa depes
nyOJIMYHYIO NPE3EHTALIHIO.
3aoauu pazoena:
1. OpranuzoBatb  BBICTABOYHOE  MPOCTPAHCTBO A  JE€MOHCTPALMH
JOCTHKEHUI 00yYaroluxcsl.
2. TlpoBectn myONMYHYIO 3alIUTy MPOEKTOB MEPEN KIOPH, POAUTEIAMH H
CBEPCTHUKAMM.
3. CucremaTu3upoBaTh pE3yJbTaThl Tofga B TNOPTHOIMO U  BPYUUTH
cepTudUKaThI.
Tewma 8.1. «OT60p paboT, HOATOTOBKA YKCIO3UIIUNA U ITUKETOKY
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Teopusa:  IlpyuHIMIOBI ~ SKCIIOHUPOBAHUSI ~ TEXHUYECKUX  YCTPOWMCTB.
TpeboBanus Kk dTUKETKE (Ha3BaHUE, aBTOP, KpaTkoe onucanue, Th).

Ilpakmuxa: OdopmileHHEe CTEHAa, MAapKUPOBKA YCTPOMCTB, MOATOTOBKA
30HBI 17151 0€301aCHOM IEMOHCTpPALIHH.
Tema 8.2. «ITOrOBBIA CMOTP-KOHKYPC TpoekTOB "HOHBIN nHXeHEp'"»

Teopus: TlpaBuia noBeeHUs Ha 3alllUTe, KyJIbTypa 3a/laBaHUsl BOIPOCOB U
IPUHATUSL 0OPATHOM CBSI3H.

Ilpaxmuxka: [lybnuunas npe3eHTaIus NpoekToB (2-3 MUHYTHI HA KOMaH/Y),
JIEMOHCTpaIUs padOThl YCTPOMCTBA, OTBETHI HA BOMPOCHI KIOPU U TOCTEH.
Tewma 8.3. «3anonnenue noprdonuno. Bpydenue ceprudukaron. Pedaekcus»

Teopusa: Ananu3 JIUYHOTO NPO(PECCHOHATHLHOIO POCTa 3a TOJA. 3HAUCHHE
MOJIYYEHHBIX KOMIIETEHIUHI Jj1st Oy 1y1iero Beioopa npoduiist oOyyeHus.

Ilpakxmuxa: TopxecTBeHHOE BpydYeHUE cepTUPUKaToB 00 OCBOCHUU
porpaMMbl, KTOTOBOE aHKETUPOBaHUE, ol1ee poTorpadupoBaHue.

Dopmbr kKonmponsa: ViToroBas BbICTaBKa, MyOJWYHAs 3alluTa IMPOEKTa,
oIeHKa mopTdouo.
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PA3JIEJ Ne 5
BOCIMATAHUE

Hear  BocnuraTe/JbHOW  padoThl -  QopMUpPOBaHUE  JIMYHOCTH
oOydJaromierocss 4epe3 pa3BUTHE HWHXXEHEPHOI'O MBIIUICHHS, TEXHUYECKOU
KyJIbTYpbl, BOCIWTaHWE NATPUOTH3MA HAa MpUMEpax  TEXHOJOTHMYECKHX
NOCTHXKeHNU Poccuy, a TakKe pa3BUTHE HABBIKOB IIPOEKTHOM, UCCIEA0BATENBCKON
Y KOMaHJIHOW JI€SITEIbHOCTH.

3anaun:

¢ JlyXOBHO-HPAaBCTBEHHBIE:

- @opMHupOBaTh 4YYBCTBO TOPAOCTH 3a OTEUYECTBEHHYI HAYKy U
uxeHepuyro Meicib (ot M.B. Jlomonocoa u C.II. Koponésa no
COBpeMeHHBIX poccuiickux [T-pa3paboTok 1 poOOTOTEXHUKH).

- BocnurtsiBaTh NMOHMMaHUE Ba)XHOCTU TEXHOJOTHYECKOTO CYBEPEHUTETA
Poccun.

- Ilpuobmiath K pEMICHUIO TMPAKTHUYECKUX 3a]lad, HaIMpaBJICHHBIX Ha
pasuthe u Omarononyune Pecriybnuku Kpeim u Poccuiickoit @enepanmu
4yepe3 TEXHOJIOTUYECKUE TTPOEKTHI.

* TpynoBoe u npodecCHOHATEHO-OPUEHTUPOBAHHOE BOCIIUTAHUE:

-  ®opmupoBarh KyJIbTypy TEXHHYECKOIO TPYJa: aKKypaTHOCTb MOHTaXa,
OepeXHOE OTHOIIEHHE K 000PYI0BAHUIO, OPTaHU3aIINI0 pabouero Mecra.

- BocnursiBaTh OTBETCTBEHHOCTH 3a coOtoIeHne IIPaBUJI
ANEKTPOOE30MaCHOCTH U TEXHUKHU 0€30MaCHOCTH.

- 3HAaKOMHUTh C COBPEMEHHbIMH WHXeHepHbIMU U IT-npodeccusmu,
(dbopMHUpOBaTH OCO3HAHHBIN BHIOOP MPOPECCHOHATLHOTO TPEKa.

® DCTETUYECKOE BOCIIUTAHUE:!

- Pa3BuBaTh 4YYBCTBO «TE€XHHYECKON KpacoTbD»: JCTETHKA KOJa,
AKKypaTHOCTh AKX U MOHTaXa, 3prOHOMHUKA KOpIyca YCTPONCTBA.

- ®opmupoBaTh MOHWMAHHWE IU3aiHA TEXHUYECKUX OOBEKTOB (yIOOCTBO
JUTSI TIOJTh30BAaTENsA, TApMOHUS (HOPMBI U (DYHKIIHH).

¢ CouunaiabHO-KOMMYHHKATUBHBIE!

- Pa3BuBatp HAaBBbIKU KOMAaHJIHOU paboThI npu CO3J1aHuU
pOOOTOTEXHUYECKUX  NPOEKTOB  (YMEHHE  paclpeAesiiarh  POJIu:
KOHCTPYKTOp, IPOrPaMMHUCT, TU3ANHED).

- ®opMHUpOBaTh HABBIKA MyOJIMYHOTO BBICTYILJICHUS, 3AIIUTHl MHKEHEPHBIX
IPOEKTOB U apPIryMEHTAIIMH TEXHUYECKUX PEIICHUN.

- BocnuteiBath KyneTypy «Open Source» (OTKpBITOTO KOJa): yMEHHE
JNETUTHCA 3HAHUSIMU, IOMOTaTh TOBAPUILAM B OTJIAJIKE TPOTPAMM.

* JIMYHOCTHOE BOCIUTAHUE U MH(DOPMAIIMOHHAS KYJIbTYpa:
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- Pa3BuBaTh anropuTMHUYECKOE MBIIUIEHUE, YCUAYMBOCTh M perseverance
(HACTOMYMBOCTH) MPU MOUCKE OMUOOK B KoJie (e0arrunre).
-  ®opmupoBaTh HaBbIKA LHUPPOBON TMTHEHBI U 0€30MACHOTO MOBEJICHUS B
cetu IHTEpHET NpH MOUCKE TEXHUYECKOW TOKYMEHTALUU.
@opMBbI M METO/IbI BOCIUTATEJILHOM PA0OTHI:
- CaoBecHble: HH)XEHEpHBIE Oecellbl, TUTYUHT UJIeH, 0OCYKICHUE ITUUECKUX
ACIEKTOB UCKYCCTBEHHOTO MHTEJUIEKTAa U POOOTOTEXHUKH.
- Harasiaable: neMOHCTpanusl JOCTHXKEHHH POCCHUHUCKOM POOOTOTEXHUKH,
BUIeO(h)parMeHThI C MIPOU3BOICTB.
- IIpakTMyeckue: NPOEKTHBIE XaKAaTOHbI, WH)KEHEPHBIE KBECTBHI, MacTep-
KJIacChl, ydacTue B pobodecTupasix.
- MHrposbie: copeBHoBaHus «Pobo-cymo», «JlaOupunt», «KHOMOYHBIE
KOBOOW».
- PeduiekcuBHble: «Pa300p moyieTOB» MOCIE HEYNAayHBIX 3KCHEPUMEHTOB,
BEJICHHE MHXEHEPHOTO JHEBHUKA/TOPT(OIIHO.

VYcnoBus peanu3aii BOCIUTATEIbHOIO KOMIIOHEHTA!

- Ilcuxonoco-nedacoeuueckue: CO31aHUE CUTYyaAllUU yCIIEXa MPU «OKUBIICHUM)
NEPBOr0 YCTPOMCTBA, MOJACPKKA WHUIMATUBBI, MPAaBO Ha OHIMOKY KaK YacTH
WHYXEHEPHOTI'O MOKCKa.

- OpeanuzayuonHule. TPOEKTHBIN METOJI 00YUYEHHs], CETEBOE B3aUMOJCHCTBHE
CO IIKOJIAMU U TEXHOMapKaMH.

- Mamepuanvno-mexnuueckue: HAIAYUE COBPEMEHHOIO  OOOpPYAOBAHUS
(Arduino, 3D-mpuHTEpHl, MasUIbHBIC CTAaHIUH), JOCTYIl K CHMYJIATOpPam
(Tinkercad).

CucrtemMa aHanu3a BOCIUTATEILHON paOOTHI:

OcymiecTBisgeTcs B KaueCTBEHHON (hopMme depe3: BEeJICHUE KapThl MeIaroru4eckKux
HaOII0/ICHUM, aHaIU3 MOPTHOINO MPOSKTOB, aHKETUPOBAHUE POJAUTENICH U CaMUX
oOydJaromuxcsi Ha BbBIABICHHE HM3MEHEHHMS MOTHBAIMM K HWHXEHEPHOMY
TBOPUYECTBY.
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KanenaapHuplii JIaH BOCIIUTATEJIbHOM padoThI

Ne
n/n

Conepxanue padoTsl

Jlara
NpoBeIeHMSI

MecTo
NpoBeACHUS

IIpumeyanue

BOCIIUTATEJIBHBIE U TEMATUHYECKHUE MEPOIIPUATHUSA, AKIITUU

1. | UHKeHepHbI MHCTPYKTaX CEHTAOPb MBOY 10
«IIpaBuna macrepa: «IJIOI»
0€30MacHOCTh U KYJIbTYpa
pabodero Mecray

2. | Buktopuna ko  JIHio CEeHTSOpb MBOY 10
I'ocynapctBennoro repba u «IIOI»
INocynapctBennoro ¢urara
Pecny6nniku Kpbim

3. | Akuus ko J{HIO MOXKUIBIX JTHOJIeH | OKTSIOPh MBOY J10

«1A0/»

4. | UaTemekTyanbHbIM MapadoH KO | OKTSIOpb MBOY 10
BcemupHOMY JTHIO 3aIIMTHI «IJOI»
YKUBOTHBIX

5 Jenb otua (3-e BOCKpeceHbe OKTSIOpb MBOY 10
OKTSIOPS1) «IJOI»

6. | Yuactue B akiuu ko JIHo | HOSOpb MBOY J10
HApOJIHOTO €MHCTBA «IJ1OI»

7. | BeicTaBKa TBOpYECKUX pabOT HOSIOpb MBOY 0O
«Camoif MIJIOH U JTFOOMMOIA. . .» «1A0/»

8. | Buktopuna ko  JIHIO neKaophb MBOY 10
Konctutynuu Poccuiickon «1101»
denepanuu

9. | becena xo Iuro PecnyOnmku STHBapb MBOY 10
Kppim «KpbIM B TBOpUECTBE « A0 d»

XY JT0KHUKOB

10. | BeicraBka pabort ko luto | dheBpaiib MBOY 0O
3amuTHUKA OTeuecTBa «IJOI»

11. | BeicTaBKa TBOpYECKUX padOT K MapT MBOY N0
MexayHapOJHOMY KEHCKOMY «II0I»
JTHIO

12. | Henb Boccoenunenus: Kpoima ¢ MapT

Poccuen
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13. | Yuactue B MEPONIPUITUSIX KO Mai MBOY 0O
Juro IToOenpr «IJOI»

MYHHUIINITAJIBHBIE 3TAIIbI KOHKYPCHbBIX IPOI'PAMM

l. |IBelcTaBKa-KOHKY P C|CEHTIOPH- MBOY 0O
JTEKOPATUBHO-TIPHUKJIATHOTO | OKTSIOPH «IA0I»

TBOpUYECTBA U M300Pa3UTEITHLHOTO
UCKycCTBAa «3Hail M JIFOOM CBOM

Kpan»

2. | PecnyOnuKaHCKUW  OTKPBITHIN| CEHTSIOPH MBOY 10O
KOHKYpC-(heCcTuBamb  JETCKOTO «110I»
TBOpuecTtBa «KpeiM B cepaue
MOEM)»

3. | Koukypc  «KocMmuueckue HOSIOpb MBOY 10O
(dhaHTa3UM» «110I»

4. | Becepoccuiickuii JETCKUM | MapT-arnpelib MBOY 10O
(dbecTuBab HAPOJHOW KYJIBTYPbI «1AO0I»

«Hacnegauku Tpaaunuyin

5. | Konkypc nerckoro TBopuecTBa| CeHTAOpHOKTAOps| MBOY 10
«Jlopora riiazamu aeTein» «1I0I»

PABOTA IO BBISIBJIEHUIO U TOJJAEPKKE OJJAPEHHBIX JTETEN

1. | IIpoBeneHne OTKPBITHIX 3aHATUH | B TEUEHUE

1 BOCIIUTATEILHBIX roga
MEPONPHUITUN
2. | UaguBuayanbHbIe B TCUCHUE

KOHCYJIbTallUX IJIA IMIOATOTOBKU | roaa
B y4aCTUC B CCMHHAapax,
MacCTCp-Kiaccax,

KOHKYpCax
3. | PekomeHnmanuu qi1st yqacTusi B B TEYEHUE
PErHOHANBHBIX U roaa

BCEPOCCUMCKHUX KOHKYpCaX

PABOTA C POAUTEJISAMHA

1. | Pogutensckue coopanus B TEUEHUE
roja
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AHKeTHpOBaHUE

B T€UEHHE
roga

Koncynbramuu ajist poauresnei

B TEUYCHUE
rojaa

4.

PaGora B coooO1recTBax
U TPyMIax B COIUAIbHBIX CETAX

B T€UYCHUE
rojaa

BOCIIMTATEJIBHBIE BECE/IbI

1

[IpaBuna  mOpoOXKHO-
TPAHCIIOPTHON  0e30MacHOCTH
nemniexoza, BEJIOCHUIIEIUCTA.
OcoOeHHOCTH TIOBEJCHUS Ha
JI0OpOTe B OCEHHUE JHU

OKTSI0pb

IIpaBuia [I0YKapHOU
0e30macHOCTM B OBITY W
yUpexKACHUN 00pa30BaHUs.
Oo01ume paBuiIa

OKTSI0pb

AIEKTPOOC30IIACHOCTH

JlecTBusg B BKCTpEMaIIbHBIX
CUTyalMsiX: BO JBOpE, Ha
yIHUIaxX, IoMa, B OOIIECTBEHHBIX
MecTax

OKTSA0pb

[IpaBuna 0e30MacHOCTH MPU
OO0IIEHUH C KUBOTHBIMHU.

HOSIOpb

[IpodwmmakTuka oTpaBiICHUN U
MpeaypeKICHAE OCTPBIX
KHUIIICYHBIX WHOEKITUH.

HOSIOpPB

[IpaBuna  gopokHO-
TPAHCIIOPTHOM  0€30MacHOCTH
Mernexo/a, BEJIOCHIICIUCTA.
OcoOeHHOCTH IIOBEAECHUS Ha
JI0pOre B 3MMHUMN NIEPHO/T

dbeBpaib

IIpaBuna OKapHOU
O0ezonmacHocTH B OBITY |
YUpEKICHUU 00pa30BaHMUS.
O6mue paBuiia
9JIEKTPO0OE30I1aCHOCTH

MapT

JleictBUsT B DKCTPEMAaJbHBIX
cUTyalusxX: BO JBOpe, Ha
yJIuuax, A0Ma, B OOLIECTBEHHBIX
MecTax

MapT

[IpaBuna 0e30MacHOCTH MPU
OOIIIEHNH C )KUBOTHBIMH.

anpenb
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PA3JIEJ Ne 6
IJIAHUPYEMBIE PE3VJILTATBI

[lo okoHYaHuM Kypca OOy4yeHUs IO IpOorpaMme y oOydyaromuxcsi OyIyT
c(OpMHUPOBAaHBI OCHOBBI OOHIEKYJbTYPHBIX, OOIIEYYEOHBIX M MPEIMETHBIX
KOMIIETCHIINI, KOTOpble obecmeyaT eMy KOMQOPTHOE BXOXKACHHE B
o0pa3oBaTeNbHyl0 U COUMAJIBHYIO Cpeay, BblOopa oOywaromuMmucs mnpodums
najapHenIero ooy4deHus, oyayuiei nmpodeccum.

OOyuaromiue  JOCTUTHYT  CIEAYIOUIUX  IUIAHUPYEMBIX  pPe3yJIbTaToB:
Ilpeomemnwie:

OOGyuaronuecst OyayT 3HATh:

- OCHOBHBIE MPUHIUIIBI POOOTOTEXHUKH;

- ammapaTHOe U mporpaMMHoe obecrieuenre Arduino;

- cucTeMy KoMaHJ] poboTa. AHaJIN3 aITOPUTMOB JIEHCTBUIT pOoOOTOB;

- mnporpammHuble Onmoku. CBeroBoe U rpaduueckoe OTOOpakeHue
uH(popmaIuy;

- yCTpoHcTBO poO0OTOB Ha 0aze Arduino;

- IOHSITHUS AITOPUTMA,

- aJIrOpuTMBI €311kl PO0OTa C WCIIOJIb30BAHMEM BETBJICHHM, ITUKJIBI,
BETBJICHUS,

- IPOCTBHIE U CIOKHBIE BHICKA3bIBAHMUS,;

- KOHCTAHTbHI U IEPEMEHHBIE;

- OZITHOMEPHBIE U IBYMEPHbIE MACCUBBI;

- IPOTPaMMHOE YIIPaBJICHUE CaMOJIBUXKYILIUMCS POOOTOM.

OOGyuaronuecst OyayT yMeTh:

- IPUMEHUTH TEOPETUUECKUE 3HAHUS HA IPAKTUKE;

- cOOMpaTh ABTOHOMHBIX JIBIKYIIUXCSI pOOOTOB MO UHCTPYKIIHH;

- - CO3/1aBaTh AJITOPUTM PEAKIMH Ha CBETO(OD;

- co3daBaTh MPOTPaMMBI ISl PACIO3HABAHMS I[BETOB W WHTCHCHBHOCTH
OTPaXEHHOTO CBETA,

- pEaTM30BBIBATh AITOPUTMBI «CJEIOBAHUE BIOJIb JIMHUWY, «aBTOMHIOTY,
«CHUTHAJIBI TAPKTPOHUKAY;

- MPUMEHATh COYETAHUs HECKOJBbKUX JATYMKOB /I 3allyCKa MPOrpaMMbl
Arduino;

- TPUMEHSTh TOJYYCHHBbIC HAaBBIKM MPOTPAMMHPOBAHUS MJIsi CO3JIaHUA
IPOrpPaMMBbI JIBHXKEHUS IO MapIIpyTy;

OOyuatomuecs CMOTyT:

- UCHOJb30BaTh OJIOK omepanuii HaJ MaccuBaMH, OJOK MEPEMEHHBIX s
XpaHeHus! HHPOPMAIIHH;
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- COCTaBJISAThH AJTOPUTMBI U TIPOTPAMMBI 10 YIIPABICHUIO HCTIOTHUTEISIMHY;

- MPOBOJIMTH SKCIICPUMEHTHI U UCCIICIOBAHNUS,

- HWCIBITHIBATh MEXAaHW3M pPO0O0Ta, OCYIIECTBIATH OTJIAJIKY IPOTPAMMBI
yIpaBJIEHUS pOOOTOM;

- TNPUMEHHUTh HABBIKK PAOOTBI C COBPEMEHHBIMHU KOMIIbIOTEPHBIMU
TEXHOJIOTUSMHU JIJISl PEIICHUs] peabHBIX MPO(ECCHOHANBHBIX 3a/1a4;

- MPUMEHSTHh HABBIKU CAMOCTOATEILHON M KOJJIEKTUBHOU PaOOTHI;

- OIIEHWBATh OOBEMHYIO M BBIYUCIIUTEIBHYIO CJIOKHOCTH TPE/ICTABICHHBIX
aITOPUTMOB;

- CO3/1aBaTh W 3aIIHINATh WHIUBUIyTbHBIC U KOMAHIHBIC POCKTHI.

Memanpeomemmnuwie:

OOyuarornuecs Oy1yT 3HATh:

- METOJIbI PEIICHUS KOHCTPYKTOPCKHX 3a]1a4;

- IPOCTHIE U COCTABHBIC YCIIOBUS,

- MpUMepPBI pOOOTU3UPOBAHHBIX CHCTEM;

- CIOCOOBI peayIn3aluK AaBTOMUIIOTA.

OOyuaroiuecs cMOryT:

IUTAHUPOBAHUE  JICSITENIbHOCTU:  OMNpEJCICHHE  IOCIeN0BATEIbHOCTH

IPOMEKYTOYHBIX LIEJEH ¢ YUETOM KOHEYHOIO pe3yJbTara, COCTABIEHUE IIaHa M
MOCJICIOBATCIILHOCTH JICUCTBUM;

- MPOTHO3UPOBAHKE PE3yJIbTaTa ACSITEIBHOCTH U €r0 XapaKTEPUCTUKH;

- KOHTpOJIb B (QopMe CiuYeHHs pe3yibTaTa JICUCTBUS C 3aJaHHBIM
ATaJIOHOM,;

- KOppEeKIHs JACSITCIbHOCTU: BHECEHHE HEOOXOIUMBIX JIOMOJHCHUA W
KOPPEKTHUB B IUIAH JCUCTBUU.

OOGyuaronuecs OyayT yMeTh:

- YMETh BBIOMPATh UCTOYHUKU MH(OpPMALMU, HEOOXOJUMBIE NJIsl PEIICHUS
3amaud  (cpeactBa MaccoBOM HMHGOpPMAIMM, JJIEKTPOHHBIE 0a3bl JTaHHBIX,
MH()OPMAIIMOHHO-TEICKOMMYHUKAITMOHHbIE ~ cUCTeMbl, HTepHeT, cloBapu,
CIIPABOYHUKH, SHITUKIIONICIUU U JIp.);

- yMmeth BbIOUpaTh cpeiactBa UKT nmnsa pemenus 3amad u3 pasHbix cdep
YEJI0BEYECKOU AEATEIbHOCTH.

Jluunocmmubwie (6ocnumamenvbHble):

OOyuaroiuecs Oy1yT 3HATh:

- [IpaBuna pabGoTsl B  KOMaHje, MOpUHIUNBI  IPEHEKTUBHOTO
COTPYJHUYECTBA U B3aUMOIIOMOIIIH.

- OcHOBBI TIPO(PECCHOHATBLHON DJTHKH B HHKEHEPHO-TCXHHUYCCKOM
cdepe.

- BaxkxHocTh coOMI0/IeHNS TTPAaBUJI TEXHUKU O€30MACHOCTU U KYJbTYPhI
Tpyaa.

- 3HayeHue caMOOpraHM3allud W JIMYHOW OTBETCTBEHHOCTH 3a
pe3yabTaT CBOEU NEATEIBbHOCTH.

OO6yuaroruecs OyayT yMeThb:
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- CraBuTth nepej co6oit yueOHbIE U TBOPUECKHUE 111U, aJIEKBATHO
OIICHUBATh CBOM BO3MOKHOCTH.

- Pabotats B KOMaHie, pacnpeenaTh poiau U 00I3aHHOCTH, YBaKaTh MHEHHE
Y BKJIaJl IPYTUX YYaCTHUKOB.

- ApryMEHTHUpPOBAaHHO U3JIaraTh M 3alIMILATh CBOIO TOUYKY 3PEHUS IIPH 3aIIUTE
IPOEKTOB.

- BeiGupath 1 npuMeHsTh aIeKBaTHBIE CLIOCOOBI IJIS1 pa3peIeHHS
KOH()JIMKTOB B IPYIIIIE.

[T1aHupoBaTh U OPraHU30BBIBATH CBOIO YUEOHYIO M ITPOCKTHYIO

JeSITeTIbHOCTD, COOTIO/Iast CPOKH.

OOyuaroiyecs CMOTyT:

- [IposIBIIATH MHUITHATHUBY, JTFOOO3HATEIHLHOCTh U HACTOMYHUBOCTH B
IIPEOI0JICHIH TPYIHOCTEH TIPU PEIICHUH 3a1a4.

- OLIeHNBAThH COIMATLHBIC U ATHYECKUE TIOCIICACTBHS TPUMCHCHHSI
CO3/IaBaCMbIX MU POOOTOTEXHUICCKUX CUCTEM.

- Oco3HaBaTh IEHHOCTh 00Pa30BaHUs U CAaMOOOPA30BAHHUSI TSI CBOETO
JMYHOCTHOTO ¥ MPO()ECCHOHAIBHOTO POCTA.

- AHaJIM3UpOBaTh CBOM YCIIEXH U HEYJIa4H, BHOCUTH KOPPEKTHBBI B CBOIO
JeSITeIbHOCTh HAa OCHOBE peIieKCu.

- Hcmonb30Bath MOJyYCHHBIC 3HAHUS M HABBIKU IS PEIICHUS PAKTHUECKHUX
3aj71a4, 3HAYUMBIX JUJIsI Ce0sl U OKPYIKAIOIIHX.
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PA3JIEJ Ne 7
PECYPCHOE OBECIIEYEHUE

Kanposoe obecnieuenne
[lemaror, paGoTaromuii 1O JOMOJHUTENBHOW 0O0IIE00pa30BaTEIHLHOM
oOmiepa3BUBalONIel MpOrpaMMbl TEXHUYECKOM HampaBiIeHHOCTH «OCHOBBI
poOotoTexHukn Ha Arduino», HMeeT TexHueckoe oOpa3oBaHHe, 00IagaeT
npo(eCCHOHATBPHBIMA ~ 3HAHUSIMH, 3HAET  CHEUU(PHUKY  JOMOJHUTEIBHOTO
oOpa3oBaHMs, HMMEET MPAaKTUYECKHEe HaBbIKU B cdepe  OpraHusanuu
MHTEPAKTUBHOMN JESATENBHOCTU JETEH.
[legaror peryaspHO MNPOXOAWUT KypChl TIOBBIINICHHUS KBaTu(UKAIWH,
3aHUMAaThCSl CaMOOOPa30BaHUEM B 00JIACTH XY10KECTBEHHOMN HAPaBICHHOCTH.
MartepuajJbHO-TeXHHYECKOE o0eceyeHue:
- Tlomemenue miomaapio He MeHee 50 M? ¢ eCTeCTBEHHBIM U UCKYCCTBEHHBIM
OCBEIICHUEM, BEHTHIISIINEH, 0€30MMaCHOCTHIO.
- O6opynoBanue:
« YYEHHUYECKHUE CTOJBI,
¢ CTYJIBA,
e IMPOEKTOD,
+ UHTEpaKTHBHAs J10CKa,
+  KOMIIBIOTED,
CTEJUIaXH JJI1 MaTepUasoB,
anTeyka,
e OTHETYUIUTENb.
Mertoanueckoe obecrevyeHue.
Memoowt 06yuenus1:

* MeToa IpOEKTOB. YUaluecs CaMOCTOSTENbHO CTaBAT LEH, pa3padaThIBAIOT
pelieHust s KOHKPETHBIX 3aJlay, CO3/Ial0T KOHEUYHBbIM mpoayKT. I[IpoexTHo-
OpUEHTHUPOBAHHOE OOyYEHME IpenroyiaraeT HMHTErpalui0 3HAHUW U3 pa3HbIX
MpeIMETHBIX oOyacteir (MaTemMaTuka, (usuka, wHDOpMATHKAa W Jp.). DTambl
paboThl HaJ MPOEKTOM MOTYT BKJIIOYATh: OINpEAENCHHE TEMbl, LETU U 3ajaad,
KOHCTPYHpPOBaHHUE, MPOrpPaMMUPOBAHHE, TECTUPOBAHHME, aHAIIU3 PE3yJbTaTOB U
3aIUATY HIPOEKTA.

* PenpongyktuBHbli Meron. OOydarommuecss BOCHPOU3BOAAT 3HAHUS U
CHoCOOBI AESATENBHOCTH, KOTOPBIE Nepenaér nenaror. Hanpumep, cobopka moxaenein
pOOOTOB 1O 00pA3Iy WU AITOPUTMY.

* DOBpHUCTHYECKUW (YaCTHUUHO-TIOMCKOBBIM) MeroA. Tpedyer oT ydammxcs
aKTUBHOTO  y4yacTus B 00pa3oBaTelbHOM  MpOIECCe, CaMOCTOATEIbHOTO
HaXOXJEHUSI OTBETOB Ha IOCTaBJeHHble 3amaur. Hampumep, BbINOIHEHHE
TEXHUYECKOTO 3aJaHusi, HaMpaBJIEHHOTO Ha pa3BUTHE CIOCOOHOCTEH K
TEXHUYECKOMY MOJICIIMPOBAHUIO.

L[]
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* IlpoGnemusiii Meton. Ilpennonaraer MoCTaHOBKY MEAAroroM MpoOJIeMHON
CUTYaIMH, KOTOPYIO YUYalTuecs JOJKHBI PEIIUTh. ITO pa3BUBAET HABBIKH PEIICHUS
po6ieM, CAMOKOHTPOJIh U aHATUTUYECKOE MBIIIIIICHHUE.

*  HccnenoBaTenbCKuUil METOA. YUalIUeCsi CAMOCTOATENBHO CTaBAT MPOOIEMBI,
HaXOJSAT METOJbl WX PEIICHMs, HUCCIEAYIOT CHUTYallMio, JEeJal0T BBIBOJLI U
000061menus. MeToa CTUMYIUPYET TOMCKOBO-TBOPUYECKYIO NEATEIBHOCTD.

» Keiic-meron. YueOHbIii maTepuan noma€rtcss B BUaE MpoOsieMsbl (Keiica), a
YCBOCHUE 3HAHUKA NPOUCXOAUT B pPeE3yJIbTaT€ AaKTUBHOM CaMOCTOSITEIIBHOMN
JESTENHHOCTH TIO0 €€ pernieHuto. MeTo; MOXKET UCIOIb30BaThCs IS yriayOneHus
3HAaHUKA B 001acTH POOOTOTEXHUKH, HANpHMEpP, MpH padoTe ¢ ImIaTGopMon
Arduino.

*  OOBSICHUTENBHO-WLTIOCTPAaTUBHBIA MeTo. Ilenaror nepenaér nndopmanuio
B TOTOBOM BHJE C TOMOINIBIO PA3IUYHBIX CPEJCTB OOy4YeHUsS (JIEeMOHCTpaIus
paboThl cCOOpaHHOM MOJEIH, paccKas, HArJIsIHbIE TTOCOOHUS).

Dopmbl opeaHuzayuu 00pa308amenbHO20 NPoyecca.
o WHAMBUAyalbHas (MEepcoHaJbHAas paboTa ¢ y4€TOM TeMmma W
ocoOeHHOCTEH peOEHKa),
« TmapHas (COBMECTHOE BBITIOJHEHHUE 3a/IaHUi, B3aUMOTIOMOIIIb),
« TpynmoBas (paboTa B MaJIbIX rpynmnax Haja OOITUMHU 3aa4amMu),
e KOJUIGKTUBHAas (CO3/aHH€ TMaHHO, O(OPMIICHHE BBICTABKH, Yy4YacTHE B
MEpPONPUATHUSIX).
Iledazocuueckue mexnonocuu:
e TEXHOJIOTHUS PA3HOYPOBHEBOTO OOydeHHs (Yy4€T pa3HOro TemIla U YPOBHS
MOATOTOBKH),
 TPYIIOBBIC TEXHOJIOTHH (COTPYIHUIECTBO B MAJIBIX TPYIINAx),
e TEXHOJOTHUS KOJUICKTUBHOW TBOPYECKOW JIEATETLHOCTH (COBMECTHBIC
IPOEKTHI),
+ KOMMYHHUKATHUBHas TEXHOJOTHUs (OOCYXJIEHHE, TMpe3eHTalus, oOpaTHas
CBSI3b),
o TexHonorus  auddepeHpoBaHHOr0  00ydeHUs  (MHIAUBUIYaJIbHBIC
TPaeKTOPHH),
« TEXHOJOTUS MPOOIEMHOT0 00ydeHUs (TTOUCK XYA0KECTBEHHBIX PElICHU),
* TEXHOJIOTUS UTPOBOM JEATEIHLHOCTH (TBOPUECKUE UTPHI, KBECTHI),
« TexHoJorus noptdonano (pukcamus nporpecca),
« 3I0poBhecOeperaronue TexXHOJOTHH ((U3KYyJIBbTMHUHYTKH, THMHACTHKA JIJIs
rias).
Aneopumm yuebHo2o 3aHamus:
[ToaroroBka KaOuHeTa K MIPOBEICHUIO 3aHITHS:
MIPOBETPUBAHKE MTOMEIICHUS, IMOATOTOBKA XY/I0KECTBEHHBIX MATCPHUATIOB H
WHCTPYMEHTOB, TPOBEpKA OCBEIICHHS, pPAacCTaHOBKAa MeOenHn, TOArOTOBKA
HaIJISIAHBIX TOCOOMI U 00pa3IloB.
e  OpraHu3aiMOHHBIM MOMEHT: MPUBETCTBUEC OOYYAIOIIMXCS, MPOBEPKa
TOTOBHOCTH K 3aHSTHIO, HACTPOM Ha TBOPYECKYIO padOTy, aKTyaau3alus OMOPHBIX
3HAHUU U MPEBITYIIETO OIbITA.
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«  BBaexnenue B TeMy: 00bsBICHUE TEMbI 3aHATHUS, (POPMYITUPOBKA LETU U
3ajga4, MotuBauus (Oecema, JEMOHCTpalusl  PENpoONyKIMH, pacckaz o
pPOOOTOTEXHUKE).

«  Teoperuyeckas 4YacTb: OOBSICHEHHME HOBOTO Marepuana (MOHSTHS,
npuéMbl, TEXHUKA), JEMOHCTpPAILMS MOCJIEI0BATEILHOCTH BBIMOJHEHUS PabOTHI,
MOKa3 00pa3IOB ¥ TUIIMYHBIX OIMIMOOK, OTBETHI HA BOMPOCHI.

o  Ou3KyJIbTMHUHYTKA: TMMHACTHUKa JJIs TJa3, MajblieBas TMMHACTHKA,
JTUHAMUYECKAs MMay3a JJIsl CHATHUS HAMIPSKEHUSI.

«  IlpakThyeckas YacTh: CaMOCTOATEIbHOE BBINOJIHEHUE PabOTHI
o0y4aronMMucs, WHIMBHyalbHasl MMOMOILIb MEAarora, KOppeKLHs, 3aKperjeHue
U3YYEHHOI0 MaTepuasa 4epe3 MPaKTHKY, TBOPUECKUE UTPBI U YIIPAKHEHUS.

«  3aBepileHue 3aHATUS: pediiekcus (caMooleHKa, 00CYyXKIeHUE padoT,
YTO MOJIYYWJIOCh, YTO BBI3BAJIO TPYAHOCTH), MOJBEAECHUE UTOTOB 3aHATHS, OLICHKA
JTOCTHKEHU, aHOHC ClIeytouIleil TeMbl, yOOpKa pabounx MecT.

NHpopMannOHHO-TEIEKOMMYHUKALIMOHHOE O0ecneyeHue:

«  DnekTpoHHbIN xypHa! «HaBurarop» s yuéra nocenaeMocT U TeM
3aHITHH;

«  Ilpe3eHTanuu K 3aHATUAM;

«  Buneomarepuaiisr;

«  KommbroTep negarora ¢ 10CTyIIOM K HHTEPHETY,

[IpoekTop Uil IEMOHCTPALIMK MaTEPUAJIOB;
Wi-Fi nokpsiTre B yueOHOM TTOMEIICHHH;
Sunexkc.bpaysep;

Omnmnaitn iatopma Tuakepka.

1. T'ocynapctBeHHbIE MH(DOPMALIMOHHBIE PECYPCHI:
Oduumaneueii  cadlt MunuctepcTBa npocelieHuss Poccuiickoit ®denepanuun
https://edu.gov.ru/ (lata obpamienus: 10.03.2026 r.);

Odunmaneubiii cailt MuHHCTEpCTBa 00pa30BaHuUsl, HAYKH U MOJIOJICKU

Pecny6nuku Kpbeim https://monm.rk.gov.ru/ru/index;
Odurmaneueii  cait MBOY 0 «Ia0d»
https://cdodbakhchisaray.krymschool.ru;
NupopmanimoHHO-KOMMYHHUKAITMOHHBIE MTEJarOTHYECKUE TIaT(OPMBI:

«Cdepym» https://sferum.ru/?p=start;
Hasurarop JOIOJIHUTEIIBHOT'O oOpa3zoBaHMUsI PecryOmuku Kpsim

https://p82.HapuraTop.neru/;
OO0pa3oBaTenbHbIe TOPTAIIBIL:

Poccuiickoe oObpa3oBanue http://www.edu.ru;
HNudoypok https://infourok.ru/;
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PA3JIEJ Ne 8
CHUCOK JUTEPATYPBI

Jluteparypa nis nexarora:

1.1. OcHOBHas auTEpaTypa:

1. A6ymkun, J{mutpuii bopucosuu. [lenarornueckuii STEM-napk MI'TIY /
J.b. Abymkun // Unpopmartuka u oopazoBanue. MHDPO. - 2017. - Ne 10. - C. 8-
10.

2. AnexceeBckuii, IIL.M. PoGoTorexHuueckas peanu3anus MOJCIbHON
NPAKTUKOOPUEHTUPOBAHHOM  3a7auyM 00  ONTUMaJbHOW  OECHUIOTHOM
TpaHcnoptupoBke Tpy30B / IL.M. Anekceesckuii, O.B. Axcenosa, B.IO. boapsikos
// UadopmaTtuka u obpazopanue. UHDO. -2018. - Ne 8. - C. 51-60.

3. benbkos, JI.M. 3ananust 06;1aCTHOTO OTKPBITOTO CKa309YHOTO TypHHpA 110
po6ororexuuke / J[.M. benskoB, M.E. KoznmoBckux, MN.H. Cnounkuna //
Nudopmatuka B mikone. - 2019. - Ne 3. - C. 32-39.

6. bemenkoB, Cepreii AunekcanapoBud. MeToauka OpraHu3aluu
BHEYPOYHOU

nesTenbHOCTH  oOydaromuxcss  V-IX  KkiIaccoB ¢ UCMOJIb30BaHUEM
poOoToTeXHUYECKOTO 00OpyAoBaHUs U cpel mnporpammupoBanus / C.A.
bemenkos, M.U. lllytuxkosa, B.1. ®ununnos // Uudopmaruka B mkose. - 2019. -
Ne7.-C. 17-22.

1.2. JlonmoJaHWTENbHAS JIUTEPATYPA

1. bemenkoB, Cepreit AnekcanapoBud. Ha myTH K KOHBEpreHUUU
o01reoOpa3zoBarenbHbIX KypcoB uHpopmMatuku u Texnonoruu / C.A. bemieHkos [u
np.] // Uadopmaruka u obpazoBanue. MHDO. - 2016. - Ne 6. - C. 32-35.

2. EmennsnoBa, E.H. MHTepakTUBHBIN MOAXOJ B OpraHM3allid y4yeOHOTO
Ipolecca C HKCIOJIb30BAHUEM TEXHOJOTUU 00pa3oBaTENbHONM POOOTOTEXHUKH /
E.H.EmenbsHoBa // [lemarornueckas uagopmaruka. - 2018. - Ne 1. - C. 22-32.

3. JKurynuna, M.II. OneiT npumMeHeHus: poOOTOTEXHMUYECKOTO Habopa
"Po06060" B mpoekTHON AkATrenpHOCTH Yyuamuxcs / MUIL XKurynuna //
Nudopmatuka B mkone. - 2019. - Ne 6. - C.59-61.

4. 3axapoBa, TarpsHa bopucoBHa. ®OpMHpPOBaHHME YHUBEPCAIBHBIX
y4eOHbIX JEHCTBUU Yy IIKOJIBHUKOB B IPOLECCE OCBOCHMSI 00pa3oBaTeIbHOU
pOOOTOTEXHUKHU B OCHOBHOM 00111eM oOpazoBanuu / T.b. 3axapona, E.A. YekaneBa
// BecTHUK MOCKOBCKOTO TOPOJICKOTO MeJarorudeckoro ynupepcurera. Cepusi:
"UndopmaTtuka u uadopmaTusaius oopazoBanus’. - 2018. - Ne 4 (46) 2018. - C.
64-70.

1.3. DJeKTpOHHbBIE PECYPCHI JIIS MEIarora:
1.O6yyatromue ypoku u mpoektsl s Arduino, ESP, Raspberry Pi.

[D1eKTpOoHHBIN pecypc]//
https://lesson.iarduino.ru/?ysclid=mq6jxq8w4s862773704 ;

2.AlexGyver Technologies. Ypoku Arduino. [DneKkTpoHHBIH pecypcl/
https://alexgyver.ru/lessons/books/?ysclid=mq6k1nd111888826236#
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3. Stepik. Ypoku Arduino. [DneKTpoHHBIN pecypc]//
https://stepik.org/course/67267/promo?ysclid=mq6k3mhwzi44421078

2. JIutepatypa AJs1 00y4aAIOIIMXCS:

2.1. OcHOBHag JuUTEpaTYypAa:

1.  bBapcykoB A. KTo ecth kTO B poboToTexnuke. — M., 2015. — 382 c.

2. beiikran, . Konctpyupyem po6otoB Ha Arduino. IlepBsie maru /
JIx. beitkran. - M.: Jlaboparopus 3nanmii, 2016. - 320 c.

3. Maxkapo U.M., Tomuee IJ.1. PoGororexnuka. HWcropus u
nepcrekTuBbl. — M., 2013. — 216 c.

4. [Tonor E.IN., ITucemennsrit ['.B. OcHoBBI poboToTeXHUKU: BBenenue
B CIeNUaIbHOCTh: Yueb. [y By30B mo cnell. «PoOOTOTEXHUYECKUE CUCTEMbl U
koMIuIekcel» - M.: Beichl. IlIk., 2014. — 130 c.

5. Pesuu 10. B. 3anumarensHas snekrponuka. — M.: BXB-IlerepOypr,
2015.-250 c.

6. Promuxk CM. 1000 u onHa MHUKPOKOHTpoJuiepHass cxema. Bpim. 1/
C.M. Promuk. — M.: Hoapka-XXI, 2011.- 369 c.

2.2. JlonoJHWTENIbHAS AUTEPATYpa

1. Kpeiir, /I>xon BBenenue B poOOTOTeXHUKY. MexaHWKa U yMpaBiCHUE:
moHorp. / Jlxxkon Kpe#r. - M.: MHCTUTYT KOMIIBIOTEpHBIX uccienoBanuii, 2013. -
564 c.

2. Kyade, ®@. BzaumonetictBue pobota ¢ BHemHen cpenoit / @. Kyade. -
Mocksa: 1JI, 2009. - 465 c.

3. Mob6unbHBIE po6OTHL. PoO0T-KOIIECO M pOOOT-TIIap: MOHOTP. . - MOCKBa:
I'octexusznpar, 2013. - 532 c.

4.  llepcrieKTUBHbIC  HAmNpaBJICHUS  pa3BUTHS  UH(POPMAIIMOHHO-
KOMMYHHMKAIIMOHHBIX TeXHOJOrui. - M.: Hayunas kaura, 2007. - 272 c.

5. TloranmoBa, P. K. PeueBoe ympapneHnue poOotoMm. JIMHTBHUCTHKA U
coBpeMeHHbIe aBToMmartu3upoBaHHble cuctembl / P.K. TloramoBa. - Mockaa:
CHUHTET, 2012. - 328 c.

6. Pannan, V. buapn Mansle 6eciuioTHBIC JIeTaTeNIbHBIC ammaparthbl. Teopus
u npaktuka / Pangan V. buapn, Tumotu Y. MakJIqiin. - M.: Texnocdepa, 2015. -
312 c.

7. TumodeeB, A. B. PoboThl u wHCKycCTBeHHBIM uHTEIIEKT / A.B.
Tumodees. - M.: Hayka, 2005. - 192 c.

2.3 DIEKTPOHHBIE PECYPCHI ISl IETEH:

1. Apayuno+.Ypoku Arduino nans HauymHAIOMMX M MPO(eccroHANIOB.
[DnexTpoHHBIN pecypc]//

https://arduinoplus.ru/lessons/?ysclid=mq6kS5ty7g4585117221

2.ExxeroaHeIin Bceepoccuiickuii pOOOTOTEXHUYECKUI
dbectuBans «Pobodect» [DnexTponHsIit pecypce] // https://www.robofest.ru

3.IIporpammupyem Arduino. IlpodeccuonanpHas paboTa €O CKETYaMHU.
Caitmon MoHkK. [DeKTPOHHBIIM pecypc] //
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http://www.irort.ru/sites/default/files/TIporpammupyem%20Arduino.%20IIpodecc
noHanbHasn%20paboTa%20c0%20ckeTyamu.pdf

3.JIuTepaTypa AJs poauTeIei:
3.1. OcHOBHas auTeparypa:
1. Kpeiir, /I>xon BBenenue B poOOTOTeXHUKY. MexaHuWKa U yNpaBiICHUE:

moHorp. / Jlxxkon Kpe#r. - M.: MTHCTUTYT KOMIIBIOTEpHBIX uccnenoBanuii, 2013. -
564 c.

2. MoOGunbHBIE poOOTH. POOOT-KOMECO M poOOT-TIap: MOHOTP. . - MocCKBa:
I'ocrexm3mar, 2013. - 532 c.
3.  IlepcnexkTtuBHBIC  HampaBiICHUS  Pa3BUTUS  HWHPOPMAIMOHHO-

KOMMYHMKAIIMOHHBIX TeXHOJOruu. - M.: Hayuynas kaura, 2007. - 272 c.

4. TumodeeB, A. B. PobGorbl u wuCKycCTBEHHbI wuHTeIIeKT / A.B.
Tumodees. - M.: Hayka, 2005. - 192 c.

3.2. JIONOJHUTENbHAS JINTEPATYPA.

1. benbkoB, .M. 3amanus TypHupa mno poOotorexHuke "Aproumkona" /
J.M. benskoB, M.E. Ko3znosckux, .H. Cnunkuna // UupopmaTtuka B mkosie. -
2019. - Ne 8. - C. 25-35.

2. bemenkoB, Cepreii AnekcanapoBud. Hcnonb3oBaHue BHU3YaJIbHOTO
OpOrpaMMHUpPOBAaHUS U  BHUPTYyaJIbHOM cCpenbl TMpU  U3YYEHUH 3JIEMEHTOB
poOOTOTEXHUKHN Ha ypokax TexHosoruu u uHpopmaruku / C.A. bemenkos, M.1.
[lytukosa, B.b. JIaGyTtun // Uudopmatuka u obpazoanne. MHDO. - 2018. - Ne 5.
- C. 20-22.

3. bormanoBa, [/[.A. Couwmansubie pobotsl u aetu / J[.A. bormanosa //
Nudopmatuka u oopazoanue. MTHDO. - 2018. - Ne 4. - C. 56-60.

4. T'punmikyH, Bagum BanepereBuu. HoBoe o0Opa3oBanue g
UH(OPMAIIMOHHBIX U TeXHoJormdyeckux pepomouuid / B.B. I'punmkyn, I'.A.
KpacnoBa // Bectnuk Poccuiickoro YumuBepcurera pyx0Ob1 Hapomos. Cepus
"Undopmartuzauus odpazoBanus”. - 2017. - Ne 2. -C. 131-139.

5. Jertspesa, Jlronmmia BacunweBHa. MHbopMaTHka U OuM3HEC B PEIICHUU
BOIIpocoB oOydeHus pobororexnuke / JI.B. [ertsapea, C.M. Knebanosa //
BectHuk MOCKOBCKOTO TOPOJCKOIrO TIenarorndeckoro ynuBepcutera. Cepusi:
"Undopmartuka u nndopmaruzamnus oopazoanus”. - 2018. - Ne 2 (44) 2018. - C.
17-25.

3.3. DIEKTPOHHBIE PECYPCHI JUISl POAUTEIICH:

1.Hayuno-nonynsipabslii mopTan 3aHuMareabHast poOOTOTEXHHKA.
[DnexTpoHHBIN pecypc] // https://edurobots.org

2.ROBOGEEK. MndopmanioHHO-aHAIUTUYECKOE areHTCTBO B 00J1aCTH
poOoToTexHUKE. [ DNeKTpoHHBIH pecypc| //  https://robogeek.ru

3.Skillbox. Arduino: 4To 3TO Takoe M KakK 3TO MPOrPaMMHUPOBATh.

[DnexkTponnsIil pecype] //  https:/skillbox.ru/media/code/programmirovanie-
arduino/?ysclid=mq6kt71r2n927583312
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PA3JIEJ Ne 9

Ipuaoxenue 1
OueHoYHbIE MATEPHAJbI

BXO/JHASA IMATHOCTHUKA

1. Ha kakue JUCUMIJIMHBI ONIMPaETCHd POOOTOTeXHUKA?

A) BIEKTpOHUKA

b) mexanuka

B) undopmaruka

I') Bc€ mepeuuncienHoe

2. Illpukiaagnas HAyKa «po0OTOTEXHHKA» robotics B mepeBoje ¢

A) aHTJIMIICKOTO

b) Hemenkoro

B) ¢panirysckoro

I') Bc€ nepeuncnennoe

3. Buabl po0OTOTEeXHUKH, YKAKH JIMIIHEE:

A) aBHaIMOHHAs

b) kocmuyeckas

B) BoeHHas

I') Het B ciucke

4. B kakoM roay npuayMaHo cJ10B0 «podor»?

A) 1918

b) 1919

B) 1920

I') 1921

5. VYkaxu umMsa nHcaTeas, aBTOpPa HAYYHO-(paHTACTHYECKOH
nbecbi«P.Y.P.»

A) Pait bpenbepu

b) XKrons Bepn

B) Cepreit Cunsikun

I') Kapen Yanek

6. Yxaxu Poauny aBropa nbecol «P.Y.P»

A) Amepuka

b) ®pannus

B) Poccus

I') UexocnoBakus

7. YKaK1 1epeBo/ ¢ YeHICKOr0 TEPMUHA «PO0OT»:

A) npyr

b) pa6

B) 6par

I') kakas pazuuia
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8. AHapous B nepeBojie ¢ rpe4ecKoro:

A) My)xunHa

b) xenmuna

B) nono6ue

I') yenoBekomo100HBIIM

9. Ykaxu kjaaccbl po00TOB:

A) cTrallOHapHbIE

b) nepensuxHbie

B) MmaHunyIs1MoHHbIC

I') Bc€ nepeuncnennoe

10.Kakue npuBoabl 1jisi ol0ecriedyeHUs ABHKEHHS] B 3BEHbAX MOIYT
HCII0JIb30BaThCs?

A) siexkTpruyeckue

b) runpaBnuueckue

B) nueBMatuueckue

I') Bce nepeunciieHHbIe

KJIKOY: 1r, 2a, 31, 4B, 51, 61, 70, 8T, 91, 10T
Kpurtepun oueHuBanus:

100— 55% - BbICOKMI1 ypOBEHB;

54%-35% - 6a30BbIil YPOBEHB;

34%-25% - HU3KUN YPOBEHb.

24%-0% - oueHb HU3KUU YPOBEHbD.

TEKYIIUIA KOHTPO.Ib

Hean: [IpoBepka TeopeTHUECKUX 3HAHUHN U MPAKTUIECKUX HABBIKOB paOOTHI C TIa
Thopmoii Arduino.

Yacmw 1: Teopemuueckue eonpocwt (maxcumym 15 d6annos)

1. Kako# s3Ik mporpaMMHUpOBaHUs UCToNb3yeTcst B Arduino IDE?
o a) Python
o b)Java
o C) C/C++
o d) JavaScript
IIpaBuabHbii oTBeT: ¢) C/CH++
bann: 1
2. Jlnsa gero npennasnaueHna Gynkuus void setup()?
o a) BeIMONIHAETCS MOCTOSTHHO B ITUKJIE
o b) BeimomHsieTcs 01MH pa3 Mpu 3aIycKe
o c¢) 3amyckaet Wi-Fi momynb
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o d) OcranaBnuBaeT NporpaMmy
IIpaBuiabHbIN O0TBET: b)
bann: 1
. Kakoit koMnoHeHT u3MepsieT ypoBEeHb OCBEHIEHHOCTH?
o a) TepmomeTp
o b) Ceroamnon
o ¢) @oTOpE3UCTOP
o d) lunamux
IIpaBuibHBIN OTBET: C)
bann: 1
. Uro nemaer pynkmus digitalWrite(13, HIGH)?
o a)Ywuraer curHain ¢ nuHa 13
o b) Bxiouaert cBetoauno Ha uHe 13
o ¢) 3amaér 3anepkKy B 13 Mc
o d) HactpauBaeT muH Kak BXOJ]
IIpaBuabHbIN O0TBET: b)
bann: 1
. CkoJbKko aHaNoroBbiX BXo/10B y Arduino Uno?
o a) 4
o b)6
o C) 8
o d)10
IIpaBuabHbIA O0TBET: b) 6
bann: 1
. Kakoit Moty mo3Bodisget noakirouuTth Arduino k Wi-Fi?
o a) RTC
o b)PIR
o ¢) ESP8266
o d) Ethernet (Toapko MpOBOIHON)
IIpaBuiabHbiii oTBeT: ¢) ESP8266
bann: 1
. Uto mpou3oii€T, eciu NOAKIIOUUTE cBeToAno ] K Arduino 6e3 pe3uctopa?
o a) byner cBetutbcs sipue
o b) Ileperopur cBeToanon
o ¢) Huuero ne uamMeHuTCs
o d) Ilmara mepe3arpy3urcs
IIpaBuabHBIN 0TBET: b)
bann: 1
. Kakas dyHKIMs ucnionb3yeTcs 1Jisl 3aJIepKKHU B TIporpamme?
o a) wait()
o b) pause()
o c¢)delay()
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d) sleep()

IIpaBUIbHBIN OTBET: C)
bann: 1

9. Uto Bo3Bpamaet ¢pynkuus analogRead()?

o

@)
)
)

a) Tekct

b) Yucmo ot 0 70 100

¢) Yucno ot 0 7o 1023
d) Lser

IIpaBuibHBIN OTBET: C)
bann: 1

10.Kako# syieMeHT aBisgercsa «Mo3rom» Arduino?

o

)
O
)

a) Kongencarop

b) MukpokoHTpoIIEep

c¢) Pesucrop

d) Knomnka
IIpaBuabHbIN O0TBET: b)
bann: 1

11.Kakoii nuH ucnosib3dyercs 11 nogauu 5 B nutanus?

o

)
@)
)

a) GND

b) VIN

c)3V3

d) 5V

IIpaBuiabHbIi oTBET: d)
bann: 1

12.Yt1o o3nauaer HIGH na niudppoBom nuue?

o

O
)
)

a)0B

b)2.5B

c)5B

d)-5B

IIpaBuibHBINA OTBET: C)
bann: 1

13.Kakas QyHKIMS TO3BOJISIET YIIPABISATh IPKOCTHIO CBETOIMO01a?

o

@)
©)
©)

a) digitalWrite()

b) analogRead()

c) analogWrite()

d) PWMControl()
IIpaBUIBLHBIN OTBET: C)
bann: 1

14.Tlouemy Henb3s nonaBaTh Ha MUH Arduino 6omee 5 B?

o

o

o

a) He 6yner pa6ortats Wi-Fi
b) MoXeT BBINTH U3 CTPOS MUKPOKOHTPOJLIIEP
¢) 3aBHCHET NMporpaMmma
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o d) YBenuuutcs sHepronorpedieHue
IIpaBuiabHbIN O0TBET: b)
bann: 1
15.Kaxkoii 010K K0J1a BBEIIOJIHIETCS B [IUKJIE?
o a) void setup()
o b) void loop()
o ¢) void start()
o d) html()
IIpaBuiabHbIN OTBET: b)
bann: 1

Kpurtepuu oueHnBanum:

15-10 6asioB — BBICOKHI1 YPOBEHB
9 —5 6anoB - cpenHU ypPOBEHD
4 — 0 6aymI0B — HU3KHUI YPOBEHD

UTOI'OBAA ATTECTALIUA

IIpakTuyeckoe 3axanue (Makcumym 35 6aJ110B)

3anaya: CoOpaTh CXeMy UM HamucaTh IpOrpamMmy, Mpu KOTOPOU CBETOUO] M
UTaeT C UHTEPBAJIOM | CeKkyH[a, a MpU HAXKATUU KHOIIKH —
MUTaeT B 2 pa3a ObIcTpee.

Kpurepuu oueHku:

Kpumepuu bannv
CxeMma cobpaHa mpaBUJIBLHO (CBETOMO/I, KHOIIKA, PE3UCTOPHI) 1o 10
[Iporpamma 3arpysxeHa B Arduino u padotaet 6€3 ommodok 10 10
PeanuzoBaHo nepekioueHrne pekMMOB MUTAHUS 110 KHOIIKE 1o 10
Kon Hanucan 4ynucTo, C KOMMEHTAPUAMU o 5

CoolOmienue / 3amura npoekra (Makcumym 15 6a/10B)

3amanue: [loaroroBUTH KOPOTKOE COOOIIEHUE (2-
3 MUHYTHI) O CBOEM TIPOEKTE: UTO OH JIETALT, KaKk paboTaeT, Kakue KOMITOHEHTHI UC
MIOJIb30BAJTHCh.

Kpurepuu ouenku:

Kpumepuu bannbl
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Kpumepuu bannbl
Jloeuunocmo u nortHoma pacKkpvimus memvl 70 5
Hcnonvzosanue mepmunonocuu 70 5
Hanuuue 6160006 u camopepnexcuu 7o 5

[IIkaya oreHUBaHUsI UTOTOBOTO pe3yibTaTa (Bcero —5S0 GamioB)

basl Ouenka YpoBEHb OCBOCHUS
35-50 5 (OTIMYHO) Bricokuii

25-34 4 (xoporo) bazoBsrit

13-24 3 (YyZ10BIETBOPUTEIBHO) Y 1OBIETBOPUTEIIBHBIN

Tpebyercs uHAMBUAYaTbHAS

0-12 2 (HeyIOBJIETBOPUTEILHO) pabora



42

JAnarHocTuyeckasi KapTa rpynmbl

«O11eHKa pe3yJIbTaTOB [0 OCBOCHHUIO JIOMIOJIHUTEIBbHON 00LIepa3BUBAOLIE
nporpamMbl «OCHOBBI pOOOTOTEXHUKH HA Arduino»

®dUO nemarora:
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JII/IaFHOCTI/I‘IeCKaﬂ KapTa 3alloJIHACTCA 110 pe3yjabTaTaM JUATrHOCTHUK:

e BxojgHas IMarHOCTHKA - TECT.

e Tekymuii KOHTPOJIb — NIeJaroruueckoe HaOJII0IeHNE, OIIEHKA BBITTOJTHEHUS
paboT, MUHU-TECTHI, YCTHBIA OMPOC.

¢ [IpomexyTouHas arTecTanusi — IPOMEKYTOUYHAs BHICTABKA.

¢ Jllrtoromas arrecTaiys: TECT, BHICTABKA.
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Ipuioxenue 2

METOINYECKHUE MATEPHUAJIBI

IIJIAH-KOHCIIEKT
Tema 3anaTus: Porope3ncrop

Leap 3aHATHA: HAy4UThb HCIIOJIb30BATh (DOTOPE3UCTOP MpPH peanu3aliu
MPOEKTOB Ha miarGopme ApIyuHoO.

3anaun:

OO0pa3oBaTesbHbIE - Y3HAIOM, YUMo makoe Gomope3ucmop, yCmpoucmeo u
NPUHYUN pabomsl, 8UObI hOMOPE3UCIOPO8 U UX NPUMEHEHUE.

PaspuBaromme - MOpoAODKUTH Pa3BUTHE YMEHUN HABBIKOB 10 cOOpKe
MaKETHbBIX IiaT, HAacCTPOMKY M MPOBEPKY pPabOTOCHOCOOHOCTH MPOTrpPaMMBI,
aHaJu3 NpOorpamM.

BocnurartesnbHbIe - BOCIIUTAHUE JINYHOCTHBIX KAYE€CTB KAXKJIOTO YUECHUKA U

(bopMHpOBaHUE JPYHKHOTO KOJJIEKTHBA.
Tun 3aHsTHA: YPOK OCBOCHMS HOBOI'O pa3/ieiia MporpaMMbl M 3aKpEIUICHHS

3HAaHHWM, YMEHHUUN U HAaBBIKOB, [IOJIyYECHHBIX PaHEe.

dopMa 00y4eHUs: 1eKyus, TPAKTUIECKOE 3aHATHE.

Bospact yyammxcsi: 10-14 ner

ObGopynoBanune ypoka:

1IK ¢ npoepammnviv obecneuenuem:

IO — Arduino IDE, mnatrdopma Tinkercad, KOHCTpYKTOp Ha OCHOBE
miatGopMbl «Matpénikay, MpakTHIEeCKUE 3aaHusl.

Xoa 3aHATHS.

I OpraHu3anMOHHbIA MOMEHT.

lleoazoe npusetctBue. [IpoBepka npucyrcTByromux. [IpoBepka roTOBHOCTH
pabounx wMect (IIK, «oHcTpykTOophl). HamomuHanue mpaBuUil TEXHUKH
0€30MacHOCTH MPHU pabOTe C FIEKTPOKOMIIOHEHTAMH U B KOMIIBIOTEPHOM KJlacce.

Obyuarowuecss ~ TPUBETCTBYIOT  megarora.  [IpoBepsitor  Hanmudue
obopynoBanus. HactpanBaroTcst Ha paboTy.

I1 Onpoc no paHee NPoICHHOM Teme:

Ileoacoe: Mpl npoAoOKaeM 3HAKOMCTBO C 3JEMEHTAaMU 3JIEKTPUYECKOU
nenu. Kakue sneMeHThI/yCcTpoWcTBa BaM  3allOMHWIKCH?  (MIEPEUYMCIIAIOT:
CBETOJINOJ, pE3UCTOP, KHOoNKa, RGB, nbe30351eMeHT).

Obyuarowuecsi OTBEYAIOT HA BOIIPOCHL,.

III OcHOBHAS YACTb.

lleoacoz: Cnenyromuii 31IeMeHT — (POTOPE3UCTOP.
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— Kak BBl pgymaere, uro 3t0? [loueMy uMEHHO Takoe Ha3BaHue?
(Paccyxnmarot, aHaTU3UPYIOT).

DoTOpe3uCTOP — DITO PE3UCTOP, IIEKTPUUECKOe CONMPOTHBJIEHHUE
KOTOPOT0 M3MeHsIeTCsl MO BJHAHHEM CBETOBBIX JIyuyeil, Majamommux Ha
CBETOYYBCTBUTEJIbHYI0 MOBEPXHOCTh, U HE 3aBUCUT OT MPHIOKEHHOTO
HAMPSHKEHUS, KaK Yy OOBIYHOTO PE3UCTOpA.

DOoTOPE3UCTOPHI Yallle BCETO UCIIOJIB3YIOTCS JUIsl OTPEICIICHHS HAIMYWS UITN
OTCYTCTBUSI CBETa WJIM JJIi U3MepeHus uHTeHcuBHOCTH cBeta.  LDR (Light-
Dependent Resistor - cBeTO3aBUCHMBIN pE3UCTOP)

O6o3Hauenue GOoTOpe3UCTOPa HA MPUHITUTTUATIBHBIX CXeMax

O\

\\ R1

R2 W
_/W\,_

YcrpoiicTBo (poTopesncTopa

Mexay  AByMS ~ TOKONPOBOMSIIMMHU  JJICKTPOJAMHU  pa3MeEIaeTcs
MOJIYIIPOBOJHUK. B TOM ciydae eciiv CBET He MOIalaeT Ha NOJYIPOBOJIHUK, TO €r0
OMMHUYECKOE COMPOTUBIICHHE UMEET BBICOKOE 3HaueHUEe (0 HecKoJdbkux MOM).
Kak Toipko Ha MOJIyIPOBOJHUK MOMAAaeT CBET, €ro COMPOTUBICHUE HAYMWHAET
CHUKATbCH, TO €CTh MIPOBOJAUMOCTh YBEIINYMBAETCH.

3alMTHbIA CNOK

JN1eKTpoa

; | | | | { HepaqueCHaﬂ NMNoANOHKa
3nektpos || j l 1
v v ! ¥
| | | |
ﬂonynpoao,u,HMH' ' [ |
L
| L™ W
| | [ |
U L
OcHoBou aBisieTcsd GPOTOUYBCTBUTEIbHBIH 3JIeMeHT (COKPAIEHHO

—¢.4.3), KOTOpbIA  BBHINOJHEH W3  MOJYIPOBOJHUKOBOIO  Marepuala,
YyBCTBUTEJIIBHOTO K  DJIEKTPOMATHUTHOMY M3JIy4YEHUIO B BUIUMOM HWIIH
MH(PAKPACHOM JIMAINIa30HE JIIMH BOJIH.



45

JIns  mpou3BOACTBA IMOJYNPOBOJAILETO CJIOSI MOTYT HCIOJIB30BaThCS
cienyronme Marepuaisl: cyiabdua Kanmus, cynbdhun Ceunia, Cenenutr Kagmus u
T.IL

Or Ttoro kakol Marepuan ObUT TNPUMEHEH Uil [POU3BOACTBA
MOJIyIIPOBOJIHUKA OYy/I€T 3aBUCETh €ro CIEKTPaIbHasl XapaKTEePUCTHUKA.

WNuaue roBopsi, Auana3oH AJWH BOJIH, MPU OCBEHICHUH KOTOPBIMH OyneT
IIPOUCXOJUTHh KOPPEKTHOE U3MEHEHUE CONPOTUBJICHUS.

IHpunuun padorsl poTope3ncropa

OcHoBoil  m000ro  Qorope3ucropa CIyXuT noaynpoBoaHuk. [loj
BO3JICUCTBUEM  DJIGKTPOMAarHUTHOTO  W3NMy4YeHHUs  (BUAMMOTO  CBETa  WIIU
uH(paKpacHOTO) B  BEIIECTBE IMOJYNPOBOJHUKA BO3PACTACT  KOJIMYECTBO
Hocurtenen Toka. I[loatomy, B pe3yibTaTe OCBELICHUS MOJIYIIPOBOJHUKA €ro
COTPOTHUBJICHUE TIAIACT, & TP 3aTEMHEHUU, HA00OPOT, PACTET.

IIpumeHnenue

1. [Tonurpaduyeckass MPOMBINIUICHHOCTh — JIJIsi OOHAPYKEHUS OOPHIBOB
OyMa)KHOM JIEHTBI, KOHTPOJIS KOJIMYECTBA JINCTOB OyMaru, KOTOpbI€ MOJAIOTCS B
MEYATHYIO MAIIUHY.

2. OcBgeleHue 111 aBTOMaTUYECKOTr0 BKJIIOUEHUSI CBETA B TEMHOE BpeMs
CYTOK.

3. Cucrtembl curHanu3auuv. YUyBCTBUTENBHBIM DSJEMEHT OCBEIACTCS
u3NlydaresieM, B cllydae TOSBIICHUS MPENSATCTBUS MEXKIYy HUMH — CpaOaThIBaeT
CUTHAJIM3ALMS WU UCTIOTHUTEIbHBIN MeXaHu3M. Hanprumep, TypHUKET B METPO.

4. beiTOBasg 3JEKTpOHMKA, HAIpUMEpP, [JaT4UK OCBELICHHOCTH B
MOOMIJIEHOM JJIsl aBTOMATHYECKOM MOJICTPOMKHM SKpaHa B 3aBUCUMOCTU OT BPEMEHU
CYTOK.

5. JlaTanku 111 poOOTOTEXHUKH.

IV IlpakTuyeckas 4acTb 3aHATHIA.

IIpasuna TH npu 6vlnorneHuy npakmuyecko2o 3a0aHUs:

Cobumronath npaBuiia MOBEJEHUSI B KOMIIBIOTEPHOM KJIacC€, HE TOJIKAThCS B
poxoJax MpH MOAX0Jax K KOMIIbIOTEpaM, CUAETh POBHO, Ha paccToaHuu 60-70cMm
OT 3KpaHa MOHUTOPA U T.J.

[TepexoauM K BBITTOTHECHUIO TPAKTUYECKON YacTu (TIPEK/IE YEM BBITOTHSITH
paboTy Ha 0a3ze KOHCTPYKTOpPOB, coOMpaeM Bce cxeMbl B cumyissitope Arduino
—Tinkercad). Jlns BoimonHeHUs paboT HaM MOHamOO0sTCs — pesuctop Ha 220 Owm,
pesuctop Ha 1 Owm, cBeroguon, RGB, mbe3oanemeHnt, Gorope3ucTop, MakeTHas
(6e3masunast) miara, MUKpokoHTpouiep Mckpa (Arduino).

Cxema nojkiroyeHust GoTope3ucTopa.
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DOTOPE3UCTOP HE HMMEET MOJAPHOCTH. B cXxeme NOAKIIOYEHHS TaTYUK
peanu3oBaH Kak JAenuTenb HanpsokeHus. OIHO IUIEYO MEHSIETCS OT YpPOBHS
OCBEIEHHOCTH, BTOPOE — IMOJAET HANIPSKEHUE HA AHAJIOTOBBINA BXOJ.

B 3aBucuMocTM OT TOro, B KakoM IUIeY€ JETUTENS Mbl TOCTABWIN
dboTope3ncTop, Ha aHAJIOTOBBIM BXOJ OyAET TOJaBaThCS WM TOBBIMICHHOE WU
YMCHBIIIEHHOE HampsbkeHne. B ToM ciydae, ecniu onHa Hora (oOTOpe3ncTopa
MOJNKIIOYeHa K 3eMjie, TO MaKCHUMaJIbHOE 3HAUCHHUE HAaIpsSKEHUs Oyner
COOTBETCTBOBATh TEMHOTE (COTPOTUBIIEHUE (HOTOPE3UCTOPA MAKCUMAIIBHOE, TIOUTH
BCE HAMNPSIKCHHUE TMaJaeT Ha HEM), & MHUHHUMAJIbHOE — XOPOIIEMY OCBEIICHHIO
(compoTuBiieHHEe ONU3KO K HYJIO, HANpsHKEHWE MHUHUMaibHOe). Eciu  Mbl
NOJKITIOYUM  TIedo  (OTOpe3ucTopa K THUTAHWIO, TO TIOBEJACHHE OyneT
POTHUBOIIOJIOKHBIM.
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1. 3ananue. [Iporpamma yTeHue JaHHBIX ¢ (OTOPE3UCTOPA
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void setup() {
Serial.begin(9600); // OTKpPLITL TIOPT JUIs CBSI3U

pinMode(A0, INPUT); // ¢poropesuctop

b
void loop() {

Serial.println(analogRead(A0)); // cuntbiBaem 3HaUeHNE 1 BEIBOINIM

delay(50); /] Kném
b

2. 3aganme. [logkmoueHne cBeTono1a K POTOPE3UCTOPY.
void setup() {

pinMode(2, OUTPUT); // ceetonmon
pinMode(AO0, INPUT); // ¢poropesuctop
b
void loop() {
int 1 = analogRead(A0); / nmepevennast 17151 CAUTBHIBAHNS 3HAUCHUI C
JTaT4YuKa

if (1<100 // eCiii CYNTAHHOE 3HAYEHHUE MEHBIIIE X, TO...
9
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{
digital Write(2,HIGH); // Bxiirouaem ceetonmon
b
else // nHaye...
{
digital Write(2,LOW); // Beikiirouaem ero.
b
delay(100); /] KaEM.
b

N3menssis B KOJIE€  TMOPOrOBBIM  IMApAMETP, MOXKEM  3aCTaBJIATH
BKJIFOYATH/BBIKITIOYATh JIAMIIOYKY TIPH PA3HOM YPOBHE OCBEIICHUS.

Camocmoamenvno 006agums K 0aHHOU NPO2PAMME MOHUMOD NOPMA.

3. 3aganme. Hanumem mnporpammy, Kotopass OyAeT MEHATh YacTOTy
3ByKa B 3aBUCUMOCTHU OT OCBEIIEHHUS (POTOPEZUCTOpA!

void setup() {
pinMode(9, OUTPUT); // nvezo
pinMode(AO0, INPUT); // pomopezucmop
b
void loop() {
int 1 = analogRead(A0);  // zaso0um nepevennyio (vaccus) i s
XpaueHuss OQHHbIX/3HAYEHUS.
1=map(i, 0, 1023, 300, 1000); // neperocum snavenue i
nponopyuoHanvro uz ouanaszorna om 0 0o 1023 6 noswiii ouanazon om 300 0o 1000
AT
tone(9, 1, 20);  // dyukyus tone ewvizvieaem cucnan ¢ nuna 9
mounanvbHocmu i ¢ 3adepxou 20 mc.

b

( K 0annou npoepamme camocmosmenbHo coopams cxemy).

Marematuyeckas HKIIHS map. [IpeoOpazoBbiBaeT 3HaUYCHHE
MIEPEMEHHOW U3 OJIHOTO JIMAIa30Ha B IPYTOW.

T.e. 3HAYEHUE nepeMeHHou value, paBHoe fromLow, Oyner

npeobpazoBano B uucio toLow, a 3nadenue fromHigh - B toHigh. Bce
IPOMEXKYTOUHBIE 3HaueHus value MacIITaOUPYIOTCS OTHOCHUTEIBHOTO HOBOTO
nuanasoHa [toLow; toHigh].
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map(value (x), fromLow, fromHigh, tol.ow, toHigh)
-Tae -
value (Xx): mepemMeHHas, 3HaYECHHUE KOTOPOM HE0OX0UMO TTpeoOpa3oBaTh
fromLow: HHXHUM TIpesien TEeKyIIero Auana3oHa nepeMeHHon value
fromHigh: BepxHuii npenen Tekyiiero AuanasoHa nepeMeHHon value
toLow: HIKHUIT Mpeien HOBOTO uarnas3oHa rnepeMeHHoi value
toHigh: BepxHuii mpenen HOBOro nuUana3oHa nepeMeHHou value.
Ilpumep

/* IIpeoOpa3zoBaHue aHATOTOBOrO 3HaUeHUS B 8-0uTHOE uncio (ot 0 1o 255)

*/

void setup() {}

void loop()

{
int val = analogRead(A0);
val = map(val, 0, 1023, 0, 255);
analogWrite(9, val);

h

4. 3apanue (momomHutenbHoe). Iloakmiouenne RGB-cBetommoma k
dboTope3ucropy.

it R=11;
int G=10;
int B=9;

void setup() {

pinMode(R, OUTPUT);

pinMode(G, OUTPUT);

pinMode(B, OUTPUT);
b
void loop() {

int rgbValue;

rgbValue = analogRead(A0);

analogWrite(R, map(rgbValue, 0, 1023, 0, 255));
rgbValue = analogRead(A1);

analogWrite(G, map(rgbValue, 0, 1023, 0, 255));
rgbValue = analogRead(A2);

analogWrite(B, map(rgbValue, 0, 1023, 0, 255));
b

Cxema IIOAKIIFOYCHU S BBITIOJIHACTCA CaMOCTOSITEIIHHO!

V IlloaBeneHne UTOrOB 3aHATHH
Ileoacoe 3a0aem eonpocor: Kakue Obuid OMIMOKH, IOYEMY.
UTo BBI3BAJIO 3aTPYyAHEHUE.
YT0 nNoHpaBUIOCH.
Obyuarowuecsi OTBEYaIOT HA BOIIPOC.
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CIIEHAPHUI1 UTOI'OBOI'O MEPOIIPUSTHS

Konxypc comoswix npoekmos «Ocrogvi pobomomexnuxu na Arduinoy
1. Iloozomosumenvnotit 5man
3amaumn:

. MOJITOTOBUTH TIOMEIIEHUE (CTONBI JUIS JEMOHCTpAIlUU IPOEKTOB,
MECTa JIJIS KIOPU U 3pUTEINICH );

. npoBeputTh obopynoBanHue (HoyTOyku ¢ Arduino IDE, mpoekrtopsi,
SKpaHbl, UICTOYHUKHU MUTAHUS JIJIs1 IPOEKTOB);

. pacreuyararh OJJaHKH ISl OLICHKU MPOEKTOB;

. MOATOTOBUTH TPAMOTHI/JUTIIIOMBI JIJIs Y4aCTHUKOB U TOOEIUTEIICH;

. COCTaBUTh PACIUCAaHMUE BBICTYIUICHUH (yKa3aThb BpeMs IJIs Ka)J0TO

MpoeKTa + 5—7 MUHYT Ha BOIIPOCHI).
2. Bemynumensnasa uacme (15-20 munym)

Benymmia:
. MPUBETCTBYET YYACTHUKOB, TOCTEU U KIOPH;
. O3BYYMBA€T  IEJb MEpPOIPUATHUSA: JIEMOHCTpAIUS HaBBIKOB

IPOEKTUPOBAHUA, COOPKM M MPOrpaMMHPOBAHUS YCTPOMCTB Ha MiaTdopme
Arduino;

. IOPEACTaBIIIET COCTAaB JKIOpPH (MpernojaBaTeNH, MpPUTTIALIEHHbIE
WHKEHEPBI, CTAPIIEKIACCHUKU-HACTABHUKH );

. HAallOMHHAET PEMVIAMEHT: 5—7 MUHYT Ha NPE3CHTALMI0 IIPOEKTa +
3—5 MUHYT Ha BOIIPOCHI;

. KpPaTKO pacCKa3blBaeT O IpaBMiaX OE30MacHOCTH IpU padore C
AJIEKTPOHUKOM  (HAallOMMHAHWE O  KOPPEKTHOM  OTKJIIOYEHWU  IUTaHUA,

OCTOPOKHOCTH C MPOBOJIAMU U T. 11.).

3. Ocnosnasa wacms — 3auguma npoexkmos (60—-90 munym)
Kaxxplii yyacTHUK/KOMaHAa BBICTYMAET MO CXEMe:

1. IIpeacraBienue koMaHaAbl (1 MUHYTA):

o UMEHA yYaCTHUKOB,;

o Ha3BaHUE MPOEKTA.

2. IIpe3enTanus uaeu (2 MUHYTHI):

o npo0iemMa, KOTOPYIO peliaeT IpoeKT;

o e pa3pabOTKU;

o AKTYaJIbHOCTh U MPAKTUYECKAsi 3HAUUMOCTb.

3. JemoHcTpanusa ycrpoiicTBa (2—3 MUHYTHI):

o NoKa3 COOpaHHOM KOHCTPYKIMHU Ha 6aze Arduino;

o KpaTKoe OMNHUCAaHWE KOMIIOHEHTOB (IUiaTta, JaT4YUKHA, MOTOPBHI,

CBETOJIMOMBI U T.11.);
o 3aIyCK YCTPOMCTBA U JIEMOHCTpalusi padOThl B peaiIbHOM BPEMEHH.
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4. Oo0bsicHenue koaa (1-2 MUHYTBI, ONMIIMOHATILHO — HA 3KpaHe 4epes
MPOCKTOP):

o kitoueBbie pparmeHTsl cketya Arduino IDE;

o Joruka paboThl MporpamMMmbl (Kak JaTYUKHU TMEpPEeJaroT JIaHHbIE, Kak
MHUKPOKOHTPOJIIEp 00pabaThIBa€T CUTHAJIBI);

o UCIOJIb30BaHHBIE OMbroTeku (Hanpumep, #include <Servo.h>).

3. OTBeTHI HA BONPOCHI KI0OpH (3—5 MUHYT):

o TEXHUYECKHUE JeTaId COOPKH;

o CJIO’)KHOCTH IPH pa3paboTKe M CIIOCOOBI UX PEIICHHMS;

o U7CH 7Sl JATBHEHUIIET0 pa3BUTHS IIPOCKTA.

IIpumepsnI NPOEKTOB /1JIsl AEMOHCTPAIIUM:

. POOOT-CIIETONBIT C MHPPAKPACHBIMH TaTYNKAMU;

. aBTOMATHUYECKasi CUCTEMA IMOJIMBA PACTEHUN C TaTYMKOM BIIAKHOCTH;

. cBeTo(op ¢ menexoJHOM KHOMKON U TaliMepOM;

. poOOTH3MpOBAaHHAS PyKa C CEPBONPUBOIAMY;

. METEOCTAHIIUS C BBIBOJIOM AaHHBIX Ha LCD-3kpaH.

4. Ilepepuvie u neghpopmanvnoe oowenue (10—15 murnym)

. YYaCTHHUKH TTOKA3bIBAIOT MPOEKTHI APYT IPYTY;

. TOCTH MOTYT 33J1aTh BOITPOCHI pa3paboTUHKaM;

. b oTO- U BUIEOCHEMKA YCTPOIMCTB.

5. Ilooseoenue umozoe u nazpasxcoenue (20-30 munym)
JeiicTBHS XKIOPH:

. 00CYKJIEHHE MPOEKTOB MO0 KPUTEPUSIM (CM. HUKE);

. onpeaeneHre nooeauTesne B HOMUHALMSIX.

Kpurepuu onenku:

. DOYHKINOHAJIBHOCTD (KOPPEKTHAsI paboTa BCEX 3JIEMEHTOB);

. OpuruHaJbLHOCTL HJAeM (HeCTaHJIApTHBIM TOAXOJ K PEILICHUIO
3a7a4n);

. KavecTBO  cOOpkM (HaIEKHOCTh  COCJIMHEHUN,  AKKYypaTHOCTh
MOHTaXka);

. CaokHOCTh  KO/A (UCTOJIb30BAHUE  QJITOPUTMOB,  OUOJIMOTEK,
00pabOTKH JTaHHBIX);

. IIpe3enTanus (4ETKOCTh U3JI0KEHUS, OTBETHI HA BOIIPOCHI);

. IIpakTHYecKkass HEHHOCTb (BO3MOXXHOCTh NMPUMEHEHUS B peajbHOU
JKU3HU).

HomuHanuu 1J151 HarpaskaeHus:

. «JIy4d1nii "H)XEHEPHBIN MTPOEKT;

. «Camoe OpuruHajIbHOE PEIICHUEY;

. «JIydmas koMaHiHas paboTay;

. «IlepcniekTuBHas uaes»;

. «ITpu3 3pUTENBCKUX CUMMATUI» (TOJI0COBaHUE CPEAU TOCTEH).

IepeMoHust HArpaKACHUSA:

. BEYIINIA OOBSIBISIET pe3yJIbTaThI;

. JKIOPpH Bpy4dacT rpaMOThl, MCOAJIN UJIX CYBCHUPDI,
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. ob1ee goto nmodeauTeNeH U y4aCTHUKOB.

6. 3axknrouumenvnan uacmo (5—10 murnym)

Benyummia:

. OJlarogapuT BCEX 3a y4acTUe U MOAJICPIKKY;

. MIPUTJIANIACT TPUCOCAUMHUTHCS K CICAYIOIIEMY dTaly KpyKKa/Kiyoa
POOOTOTEXHUKH;

. AHOHCHUPYET Oymyrue MEPOTPUATHUS (copeBHOBaHUS,

MacTep-KJ1acchl).
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CJioBapsp cieaJbHbIX TEPMUHOB:

ba3zoevie nonamua

. Arduino —  oTkpeiTas  amnmapatHas ~— riargpopma Ha  0Oasze
MUKPOKOHTpPOJIIEpa, MpeaHa3HAYeHHAas i1 pa3pabOTKU YMHBIX YCTPOHCTB H
ABTOMATU3UPOBAHHBIX CUCTEM.

. MHUKPOKOHTPOJLJIEPp — «MO3I» po00Ta: MaJICHBKUM KOMIIBIOTED,
KOTOPBIM 0OpabaThiBa€T KOMaHAbI MMPOTPAMMBI, CUUTHIBACT JAHHBIC C JTATYUKOB U
yIIPaBJIsIET MOTOPaAMH.

. Keneszo (Hardware) — Bce ¢usmueckue vactu poboTa: KOpMycC,
MOTOPBI, TPOBOJIA, JATYUKH, TUIATHI.

. IIporpammHoe oOecneyenue (Software) — Bce HemaTepuaIbHBIE
4acTH: MIPOTrPaMMa, aITOPUTMBI, TPOIIHBKA.

. IIporoTunupoBanue —  mpoiuecc  ObICTPOTO  CO3AaHHUS U
TECTHUPOBAHUS paboueii MOJENN yCTPOMCTBA ISl POBEPKH UIICH.

. Kontyp ynpaBjeHusi — npuHuuMn paboTsl poboTa: damuux —
KOHmMpOJLiep — UCnoAHUmenbHoll mexanuszm. OCHOBA aBTOHOMHOI'O ITOBEICHUS.

Komnonenmot

. HMatunmk  (Sensor) — «opraHbl 4yBCTB» poborta. U3mepser

napaMeTpbl OKPY’KarOIIEro MUpa (pacCTOsIHUE, CBET, IIBET, HAKJIIOH, TEMIIEpATypy U
T.J.) ¥ IepeaéT JaHHbIE B MUKPOKOHTPOJLIEP.

. HUcnosHuTe IbHBII MEXaHHM3M (AkTtyarop, Actuator) —
YCTPOMCTBO, BBIMOJHSAIONIEE (PU3NYECKUE ACHCTBHUS MO KOMaHJE KOHTpOJLIepa:
MOTOPBI, CEPBOIPHUBO/IbI, COJIEHOUIBI U T. II.

. CepBonpuBox (Servo Motor) — MOTOp € YHOpPaBISIEMBIM YIJIOM
noBopoTta Bana (00brHO 0-180°). Kcmonb3yercss B MaHUIYJISITOpPaxX, PYJIEBBIX
MEXaHU3Max.

. IlaroBepiii  aBurareab  (Stepper  Motor) —  nBUraresns,
NOBOPAYMBAIOIIMICS HA CTPOro OmpeneneHHbl yron 3a mar. OGecneyuBaeT
TOYHOE NO3ULIHOHUPOBAHUE.

. Jukoaep (Encoder) — martuuk s M3MEpPEHHUsS yria MOBOPOTA WU
CKOPOCTH BpallleHHUs Baja MOTopa.

. IHewatnas muaara (Circuit Board) — ocHoBa 11 MOHTaxa
AJIEKTPOHHBIX KOMIIOHEHTOB.

. HUcrounnk nuranus (Power Supply) — ycrpoiicTBo s momauu
AJIEKTPOIHEPTUH Ha cxeMy (OaTapeu, afjanTepbl, aKKyMYJIsTOPHI).

. Kabean (Cable) — npoBoaHuUK 115 Tiepeiaul CUTHAJIOB WJIM MTUTaHUSA

MEXy KOMIIOHCHTAMH.
Jlamuuku (Sensors)

. YabTpasBykoBoii garuuk (Ultrasonic Sensor) — wu3sMmepsier
paccTosHUE 10 0OBEKTa 10 BPEMEHU OTPAKEHUS 3BYKOBOW BOJIHBI.
. Nudpaxpacubiii gatunk (Infrared Sensor) — oOHapyxuBaer

00BEKTHI WM U3MEPSIET paccTosiHue ¢ nomolpio MK-uznydenus.
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. I'mpockon  (Gyroscope) — ompeaensier  yriOBYKD  CKOPOCTb
BpalleHUsI.

. Akcenepomerp (Accelerometer) — n3MepsieT yCKOPEHUE U HAKJIOH
YCTPOMCTBA.

. Matunk Temmnepatypbl (Temperature Sensor) — ¢duxcupyer
TEMIIEPATYPY OKPYKAOLIEN CPEBI.

. Harunk npudauxenuss (Proximity Sensor) — curHamusupyer o
HAJIMYUU OOBEKTa B 30HE JACHCTBUSI.

. LIDAR — na3epHslil JaJIbHOMED JJI IIOCTPOCHHUS KapThl OKPYKEHHUS
(MCTIONB3yeTCS B aBTOHOMHBIX POOOTaX).

. Kamepa (Camera) — KOMIIOHEHT CUCTEMBbI TEXHUYECKOT'O 3PEHHUS.

Ilpozpammuposanue

. AJaroput™M — 4éTKas TMollaroBas MHCTPYKIUsA i1 poboTa,
OMUCKIBAIOIIAs, KaK PEIIUTh 3a/1auy (HampuMmep, o0bexaTh MPEnsITCTBUE).

. IIporpamma (Koa, Code) — 3anuch anroputMa Ha SI3bIKE, IOHATHOM
MUKpPOKOHTpoJuiepy (4anie Bcero — C++ unu MicroPython mist Arduino).

. SA3bik nporpammupoBanus (Programmingming Language) —
dbopManbHBIH A3bIK I8 3anucu koMmaH (C++, MicroPython, Scratch u mip.).

. Cketu (Sketch) — daiin ¢ xogom g Arduino. CraHmapTHoe
Ha3BaHUe nporpamMmbl B cpee Arduino IDE.

. Komnunsiuus (Compile) — mnpeoOpa3oBaHue HCXOAHOTO KoJia B
MAIIMHHBIN A3bIK, HOHATHBIM MUKPOKOHTPOJIIEDPY.

. Ortaaaka (Debugging) — mouck u ycTpaHeHue OomuOOK B KOJIE WU
KOHCTPYKIIUH.

. IIpommBKa — mpolecc 3arpy3kd CKOMIMJIMPOBAHHOTO KOJa Ha
MUKPOKOHTPOJLIED.

Ocnognuie komanowvl u cmpykmyput Arduino (C++)

. pinMode(pin, mode) — ycraHaBIuMBaeT peXuUM pabOThl THHA
(Bxox INPUT wnm Beixon OUTPUT).

. digitalRead(pin) — cuutbiBaecT 1MdpPOBON CHUTHAI ¢ MHHA
(HIGH nnu LOW).

. digitalWrite(pin, value) — mnomaér nudpoBoil curHaa Ha MOHUH
(HIGH — 5 B, LOW — 0 B).

. analogRead(pin) — cuutsiBaeT ananoroBoe Hampspbkenue (0—1023
s 10-6utHoro ALIIT).

. analogWrite(pin, value) — TEHEPUPYET HINM-curnan
(ILMPOTHO-UMITYIBCHAS. MOJIYJISILIKS) 11 UMUTAIIUU aHaJIoroBoro Beixoja (0-255).

. delay(ms) — mpuOCTaHAaBIMBAET BBINOJHEHUE MPOTPAMMBl  Ha
3aJIaHHOE KOJIMYECTBO MUJUTUCEKYH]I.

. if ... else — ycIJIOBHBIN onepaTop UIsl BBIIIOJIHEHUS PA3HBIX IECUCTBUI
B 3aBUCHUMOCTH OT YCJIOBUSI.

. for, while — 1TuKJIBI 17151 MHOTOKPATHOTO TTOBTOPEHUS OJIOKA KOJIa.

. #include <library.h>— nupextuBa s TOAKIIOYEHHUS BHEUIHEH
OUOIMOTEKH.
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. setup() — byHKUMA, BBITOJTHSAEMAs OJIMH pas3 npu
BKJIIOUeHUM/mepesarpyske Arduino.

. loop() — dyHKIMs, BRINOTHSAEMAs: HEMIPEPBIBHO TIociie setup().

Cucmemul u pexcumol padomot

. OopaTnas cBsa3b (Feedback) — mepenada gaHHBIX OT JIaTYMKOB B
KOHTPOJUIEP ISl KOPPEKTUPOBKU JICHCTBUIA.

. OoOpaborka B peasbHoMm BpemeHH (Real-Time Processing) —
MTHOBEHHAs peaKlHsi CUCTEMbI HA BXOJAHBIC TaHHbIE.

. JAucranunonHoe ynpanJjenne (Remote Control) — ynpasieHue
poOOTOM C IMyJIbTa WIIA YEPE3 CETh.

. ABTOHOMHBIN pexum (Autonomous) — padbota poboTa Mo 3apaHee
3aJIaHHOM MporpamMMe 0€3 BHEITHEr0 YIPaBICHHUS.

. Cucrema ynpasiaenusi (Control System) — KOMIUIEKC aImapaTHbIX
U IPOIPAMMHBIX CPEJICTB JIJIs1 KOOpAUHALMU PabOThl poOoTa.

. KaauOpoBka  (Calibration) —  nHacTpoiika  JaTYMKOB  WJIH
MEXaHU3MOB JIJIs1 TTIOBBIIIIEHUS TOYHOCTH.

Tunwt pooomos

. IIpombinuiennsiii podor (Industrial Robot) — aBToMartusupyert
3a/layu Ha TPOM3BOJICTBE (CBapKa, cOOpKa).

. YenoBekonoaoOubiii pooor (Humanoid Robot) — wumutupyer
CTPOCHUE U ABUKEHHUS YEIIOBEKA.

. Moouabnbiii poootr (Mobile Robot) — crniocoben nepemMemniaTscs B
NPOCTPAHCTBE (POOOTHI-MBLUIECOCH], MAPCOXO/IBI).

. CepBucHbiii podot (Service Robot) — nomMoraer 4enoBeky B ObITY
WU OOIIECTBEHHBIX MECTaXx.

. Apon (Drone) — neramomuii poOOT ¢ JUCTAHIMOHHBIM WU
ABTOHOMHBIM YIIPaBJICHUEM.

. PoBep (Rover) — HazeMHBIN HcCle0BaTENbCKUNA POOOT (Hampumep,
Mapcoxo/).

. PoGotbi-pon (Swarm Robots) — rpynma npocTeix poOOTOB,
B3aMMOJICUCTBYIOIIMX JJISI PEIICHUS CIOXKHOM 3aJa4H.

. Xupyprudeckuii podor (Surgical Robot) — accuctupyer Bpauam
IIpU ONEpPAIUIX.

. Ix3ockesier (Exoskeleton) — HOCHMOE yCTPOMCTBO, YCHIIMBAIOIIEE
¢dbusruecKrue BO3MOKHOCTH YEIOBEKA.

. KoanabopaTuBHblii podoT (Collaborative Robot) —

CIPOEKTUPOBAH sl 0€30MacHON pabOThI PSAIOM C JIFOIbMH.



Mpucrynas k paBoTe C ANeKTPUHECKUMM CXEMaMK

JnpakTnyeckne MaTepualbl:

56

KapTo4yku 151 NpaKTHYeCKHX PadoT.
1. Kaprouka «JuekTpuuyecKas memnb
2. Kaprouka «OCHOBHBbI€ KOMIIOHEHTHI_1»

WCNons208aHMe INSKTRHHECKIX Lened

470 TaKoe anexTpUYECKas Lens?

OcHOBHLIe KOoMNnekTylwue

Mpoeopa
P LB TOR

LED (saae)
(Caerogmon

- —

Aéxi 22;5 !;(5 2;'

10K Peancrop
. -

MoTenynomerp

¢ 5

Meeaoanement

WK mgukatop

Knonkm

3.Kaprouka «OCHOBHbIC KOMIIOHEHTBI_2)
4.Kaprouka «Ilnata Arduino UNO»

OCHOBHAR KOMNNEKTaUMsA - NPOAOIIKEHHE

7-CermenTHbIA WHaUKATOD

Ynirpaseykoso naTiMK
HC-SR04

Flex Sensor
%
3

-4

1 1

MNnara Arduino UNO
Ha SMD rownonesTax

MNnara Arduino UNO
Has DIP somnonentax

5.Kaprouka «Iloaknwuyenue miaarsl Arduino UNO»
6.Kaprouka «Bama nepBasi cxema
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7.Kaprouka «Murawimmi cBeToauo1»
8. Kaprouka «3arpy3ka ckeruya»
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9.Kaprouka «Ilorenunomerp»
10.Kaprouka «RGB»



11.Kaprouka « Ioak/aouyeHne KHONKW)
12.Kaprouka «Tepmope3ucrop»

= ...
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13.Kaprouka «CepBonpuBomp»
14.Kaprouka «2KK aucniein»
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Waps KpmeTannuescon) s 1o

KKH (LCD)

13.Kaprouka «IIbe303;1eMeHT»

14.Kaprouka «MoTop»

o
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Ipuioxenue 3

KAJTEHIAPHO - TEMATUYECKOE IIJIAHUPOBAHUE
JAOMOJHUTEIBLHON 00111e00pa30oBaTeIbHOM 001Iepa3BUBaIOIIEH MPOTPAMMBI
«OcHOBBI po00TOTeXHUKH HA Arduinoy

Koaun4yecTBO yacoB B roa — 144; KoJ1MueCcTBO 4YacoOB B HeJAe 10 — 2
(mo 2 akajieMM4eCKMX 4aca)

Ne
n/n

HanmeHnoBanue TeMbl
3aHATHSA

Koa-Bo
JacoB

Hdata mo ®opma
pacnucaHuIo arrecTanuu
no no /ROHTPOJISA
wiany | ¢gaxr
y

IIpumeua
HHe
(koppek-
THPOBKA)

Paznen 1. «<BBoaHoe. CoBpeMeHHbIE TEXHOJIOTHH H Te

PCHIEKTUBLI UX PA3BUTHH -

6 yacos

1. | BBenenue B mporpammy. 2 Bxonnas
[IpaBuna TexHUKU JINarHOCTHKA,
oe3omacuoctu (Th) B HHCTPYKTAX,
KOMITBIOTEPHOM KJIAcCe U HAGIIOICHIE
Ipu padoTe ¢
ANEKTPOKOMIIOHEHTaMHU.

HMHCTpyKTax).

2. | Bo3aMoxHOCTb 2 [IpakTukym,
MEeXaHHU3aIuu 1 TeKyllee
aBTOMAaTHU3AINH HaOI0IeHne
nesrenbHocT. Meropus
POOOTOTEXHHKH.

3. | IIporpammHoOe 1 2 [IpakTHueckoe
HEMOCPEACTBEHHOE 3a/laHue
yHpaBJieHUE
POOOTH3UPOBAHHOM
mardopmoii. KoMIoHEHTHI
CUCTEMBbI YIIPaBJICHHUSL.

Paznen 2. «OcHOBBI AJITOpUTMH3ANMKUY - 24 yaca

4. | [TonsTus anropurma u 2 Tekymiee
WCTIOJTHUTEJIS aJTOPUTMOB. NeAarornyeckoe
CaoiictBa anroput™a. Urpa HaOIr0IcCHUE
«Pobor».

5. | AnnapaTHas peanuzanus 2 IIpakTuxym
BUPTYaJIbHBIX
HCTIOJTHUTENIEH.

Koncrpyxkrop
«Marpenikay.
6. | JIBouyHOE KOJUPOBAHUE 2 [TpakTukym

koMan. Cpena Arduino
IDE. Unrepdeiic cpeabl
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pa3paboTKH.

7. | COopka mporpamMm u3 2 [TpakTukym
Ma3J10B-KOMaH] 10
MPEJI0KEHHOM 3aUCH
KoMaHn (4acthb 1)

8. | Cbopka nmporpamm u3 2 [IpakTukym
Ma3JI0B-KOMaH/I IO
MIPeITI0KEHHON 3amucu
KoMaHJ (JacTh 2)

9. | Cbopka nmporpamm u3 2 [IpakTuxym
T1a3JI0B-KOMaH/{

10. | AIrOpUTMBI CTPYKTYPBI. 2 Tekymiee
JIuHeliHbIE aNrOPUTMBL. MeAaroru4ecKoe
[TocnenoBarenbHOCTH Habro1eH1e
JEUCTBUU.

11. | AIropuTMBI CTPYKTYPBI. 2 [IpakTukym
PasserBisgromuecs

AITOPUTMBI (BETBJICHHE).

12. | OnepaTop nukia. 2 [IpakTuxym
[IporpammupoBaHue
CJIO’)KHOM CTPYKTYPBI

13. | Oneparop Hukia. 2 [IpakTukym
[IporpammupoBanue
CJI0KHOM CTPYKTYPBI

14. | BnoxeHHbIE KOHCTPYKIUH. 2 IIpaxkTuxym
Dddext «berymmuit
OTOHEK).

15. | 3ammTa NpoeKTOB pasjaeia 2 Munu-3amura
«OcCHOBBI MPOEKTA
AITOPUTMU3ALIUNY.
Peduekcus.

Paznen 3. «3HAKOMCTBO € JIEKTPOHUKOI M 0a30BbLIMM KOMIIOHEHTAMW» — 34
yaca

16. | IlonsiTHE NEKTpUYECTBA. 2 [IpakTukym
[IpuHIMNMATBHBIE CXEMBI.
Pesucrtop. 3akon Oma.

17. | AnnapaTHas peanu3anus 2 IIpakTukym
BUPTYaJIbHBIX
HCIIOJIHUTEIIECH.
[IpakTHyeckoe 3aHATHE
Ne2. Konctpykrop
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«Matpenika»

18.

Cseroauon. [Ipoexr
«Mastaoxy. [loakirouenue
CBETOAUOA.

[IpakTukym

19.

HINM (mumpoTHO-
HMITYJIbCHAsI MOJYJISLINSA).
IIpoekt «Mas4ok ¢
HapacTarolen IPKOCTHION.

[IpakTukym

20.

Knomnka u mudpossie
cur”aibl. [IpuHImn paboTsl
TAKTOBOU KHOIIKH.

[IpakTuxym

21.

[Tpobnema «apedesray
KOHTaKTOB. [Ipoekt
«KHomnounbie KOBOOU»
(cObopka cxembl).

[IpakTukym

22.

[IpoekT «KHomouyHbIE
KOBOOM
(mporpamMmMupoOBaHUE U
TECTUPOBAHUE).

I/IFPOBOG 3aJaHuC

23.

AHaNOroBbIe CUTHAIBI.
®oropesucrop. [IpuHnun
paboThI nenuTens
HaTPSKCHUS.

[IpakTukym

24.

[IpoexT «TepmeHBOKCY /
«HouHunk». UreHne TaHHBIX
C aHAJIOTOBOT'O BXO/A.

CaMocTosTeIbHas
pabora

25.

Hauaino pa6otsl ¢ Arduino.
CepBonpuBoj. YIpaBlieHUE
yTJIOM MTOBOPOTA.

[IpakTukym

26.

[Ipoext «ITanTorpad».
Bpamenue
CEPBONPUBOJIOM,
3a/1aBa€MbIM
MOTEHIOMETPOM.

[IpakTukym

27.

Tpurrep. Mukpocxema.
ArnmnapaTHoe noJaBlIeHNE
npebesra.

[IpakTukym

28.

IIpoexrt «llepersruBanue
kaHaTta». Co3aHue
HUTPOBOM JIOTHUKH.

COopka ycTpoiicTBa

29.

[Ipoexrt «llepersrnBanue
kaHaTta». OTiaaka u
COpPEBHOBAHMUE.

[IpakTukym

30.

[IpoekT «IlepersirnBanue
kaHaTa». OTnaaka u
COpPEBHOBAHHUE.

TeopeTnueckuit
orpoc

31.

IIpocTeie cxeMbl ¢

[IpakTukym
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HCIOJIb30BAHUEM
pesucropa. Pacuer
HOMHUHAJIOB.
32. | UToroBas pabota pa3zena: 2 MuHu-BbICTaBKa
MUHH-BBICTaBKa IIPOEKTOB
I10 DJIEKTPOHUKE.
Paznen 4. «IloaBenenue urora 3a I moayroaue» — 2 yaca
33. | IIpomexxyTOUYHas BBICTaBKa 2 IIpomexyTounas
paboT ¢ 00CyXKICHHUEM. aTTecTanus,
AHanu3 [IMHaAMHUKH. peduexcus

Pa3znen 5. «KoHcTpynpoBaHue, IM3aiiH M CJ0KHbIE MPOEKTHD — 34 yaca

34.

HauanpHOE TeXHUYEeCKOe
KOHCTPYUPOBAHUE U
JCTETHUKA OOBEKTOB.
CBoiicTBa MaTepHAaIIOB.

2

Jlexkuus-0Oecena

35.

[IpakTukym no nu3aHy
KopItyca. DproHOMHKA
YCTPOICTBA.

[IpakTukym

36.

MonenupoBanue poboTa
KaK MCIOJHUTENS KOMaH]I.
ba3oBble anropuTMHUUYECKUE
KOHCTPYKIIUH.

IIpakTukym

37.

Hamnmcanne xoga TuHEHHOTO
aIroOpUTMa M BETBJICHUS

[IpakTukym

38.

Hammicanue xonga
IMUKIINYCCKUX aJIFOpI/ITMOB.
MoaenupoBaHue NOBEAECHUS.

IIpakTukym

39.

[IponBunyTHIE
unrepdeiicol. XKK-nucren.
Tlogkmroyenue u
OUOINOTEKH.

[IpakTukym

40.

Pabora ¢ kHonikamu u XKK-
nucmuieeM. BeIBoI TekcTa U
JTAHHBIX.

[IpakTukym

41.

[IpoekT «MeTeocTaHus.
Iloagkaroyenne JaTYNKOB
(TemmepaTypa/BIasKHOCTb).

I'pynmoBas pabora

42.

[Ipoekt «MeTteocTaHuus».
[IporpammupoBanue BbIBOJA
NAHHBIX HA JTUCIUIEH.

IIpoekTHas
JIeATEIIbHOCTh

43.

[IpoekT «MeTeocTaHIHsD.
Kanubposka u

[IpoekTHas

JACATCIIBHOCTD
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TECTHPOBaHUE.

44. | Konuenuus « Y MHBIA JOM». 2 becena-npaktukym
Pabora ¢ MmoHHUTOpPOM TIOpTa

45. | [Ipoekt «CBETHIIBHUK C 2 [IpakTukym
yrpaieHuem». Cxema
MOAKJIIOUEHUSI.

46. | IIpoext «CBETUIBHUK C 2 MuHu-1IpOEKT
YIPABICHUEM.

[IporpamMMupoBaHuE JTOTUKH.

47. | Ilpoekt «Tectep OaTtapeek». 2 [IpakTukym
N3mepenue HanpsiKeHHs.

48. | Ilpoekt «Tectep OaTtapeek». 2 MuHU-TIPOEKT
LIBeToBast MHAUKALIMS
3apsna.

49. | lopaboTka MpoeKTOB 2 NunuBunyanbHas
«YMHBII I0M». Y CTpaHEHUE pabora
OLINOOK.

50. | Ilpe3enranus MUHU- 2 [Toarpynnosas
MIPOCKTOB paszzesa MIPE3CHTALIMS
«KoHncTpynpoBanue u
M3aHy.

Pa3znen 6. «OCHOBbI KOMIIBIOTEPHOI0 MO/IEJIUPOBAHUSA U HCCJIEI0BATEbCKAS
aeATeJIbHOCTL» — 16 yacoB

51. | IloHsiTHE MOEIIH. 2 becena,
KommbrorepHblit BUpTyaJbHas
SKCIEPUMEHT. Buib1 JKCKypCus
MOJEJIEH.

52. | IIpeumymiectBa 2 [IpakTukym
BUPTYaJIBHOTO
MIPOTOTUIIUPOBAHUS.

TecTtupoBaHue cxeM.

53. | bezonacublil IHTEpHET. 2 Macrep-knacc
Hudposas rurueHa.
Kpurnueckas onenka

HMCTOYHUKOB.

54. | Coop urdopmarmm ist 2 CamocrosiTenbHas
npoekTa. [louck cxem u pabota
OMOINOTEK.

55. | TpeboBanus K 2 Becena

Hay4YHOU/MCCIIeIOBATEIHCKO
i pabore. CTpyKTypa
MPOEKTA.
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56. | Hanmucanue 4epHOBOTO 2 Koncynbranus
BapHaHTa MacnopTa MpPoeKTa. nejarora
AKTYalnbHOCTb U LIETIb.

57. | BeiOop TeMBI UTOTOBOTO 2 NunuBuayansHbIi
npoekra. [lnanupoBanue TUTaH
9TarnoB paboTHI.

58. | Pacnipenenenue posneit B 2 becena,

KOMaHze (1Js TPyIIOBBIX IUTAaHUPOBAHUE
MIPOEKTOB).
Paznen 7. «IloaBenenue utoros 3a Il mosyroamue. Peasiu3anusi HUTOroBoro
npoexkta» — 10 yacoB

59. |Bb1Oop TeMBI U 2 becena,
MIaHUPOBAHHE UTOTOBOTO WHAVBUIYATbHBIN
MpoeKTa. Y TBEPKICHUE TEM. IJ1aH

60. | Peanu3zaiust K”TOroBoro 2 [IpakTukym
mpoekTa: (hu3uveckas coopka
ycTpoicTBa (4acTh 1)

61. | Peanu3zanus uToroBoro 2 IIepconanbHas
mpoekTa: husmueckas coOopka KOHCYJIbTaIUs
yCTpoicTBa (4acTh 2)

62. | Peanu3zaius uTOroBoro 2 [TpakTukym
MPOEKTAa: HAITMCAHUE U
TECTUpOBaHUE KoJia (YacTh 1)

63. | Peanu3zaiust UTOroBoro 2 [Iepconanbnas
MPOEKTA: HAITUCAHUE U KOHCYJbTaIUs
TECTUpPOBaHUE Koja (4acTh 2).

Otnagka.
Paznen 8. «IlogBenenue urora 3a Il moayroaue. boJibiasi BbICTABKA H
noprgoano» — 18 yacon

64. | O160p paboT, HOATOTOBKA 2 NuauBuayanbpHast
OKCIO3UILIUU U ITHKETOK pabota
(dactp 1)

65. |OT60p paboT, MOATOTOBKA 2 NunuBunyansHas
OKCIIO3UIIUU U STUKETOK pabota
(dacTp 2)

66. |(OT6op paboT, MOATOTOBKA 2 CamoorieHKa
OKCIO3HULIUU M ITHKETOK
(dactb 3)

67. | UTOroBbIii CMOTP-KOHKYPC 2 BricTraBouHnas
poeKkToB «FOHBII HHKEHEP» JIeATEIILHOCTh
(ITpoBenenue kKOoHKypca,
4gacTh 1)

68. |TOroBbIil CMOTP-KOHKYPC 2 Penerunus 3amursl
poekToB «FOHBIN HHKEHEP»

(ITpoBenenue KoHKypca,
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YacTh 2)

69. |HTOroBbIil CMOTP-KOHKYPC 2 [Ty6nuunas 3amura
poekToB «FOHBIN HHKEHEP
(ITpoBenenue KoHKypca,
4acTh 3)

70. |3amoaHeHue mopTdoauno. 2 NunuBuayanbHas
Bpyuenue cepTuukaros. pabora
Peduekcus (qacts 1)

71. |3anomHeHue mopTdoIHo. 2 OueHka
Bpyuenue ceptuukaTos. PE3yJIBTATOB
Pednexcus (dactsb 2)

72. BanomHeHue nopTdoiaro. 2 TopxecTBeHHOE
Bpyuenue cepTuukaros. BpyuYeHHUE
Pednexcus (dacts 3)

NTOIO 144
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IHpuioxenue 4

JIMCT KOPPEKTUPOBKHA

VYKa3bpIBalOTCS BHECEHHBIE B IPOTPAMMY U3MEHEHUS, IPUYNHA
KOPPEKTUPOBKH U JaTa.

Ne IIpuyuHa KOPppPEeKTHPOBKA Harta Cornacosanmue ¢

n/u 3aMeCcTUTEeJIeEM

aupexTopa no YBP
(moamucsk)




AOKYMEHT NOANUCAH
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Bnageney Ycatedko Masen Cepreesuy
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