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Paznen 1. KoMiiekC 0OCHOBHBIX XapaKTEPUCTHK NMPOrPaMMbl

1.1. IlosgscHUTEIbHASA 3ANMUCKA
Hanpaenennocms npozpammel: TEXHUYECKAS

AKmyanvsHOCIb BPOZPAMMDbL

JononHutenbHass — 0o01ieoOpa3oBarenbHass  mporpamma  «MUKpPOIIEKTPOHUKA»
0COOEHHO aKTyallbHa B YCIOBUSIX CTPEMUTEIBHOTO Pa3BUTHUSI COBPEMEHHBIX TEXHOJIOTHUH.

OOyuenue no nporpamme «MHUKpPORJIEKTPOHUKA» TO3BOJUT YYAIIUMCS MOJYYHUTh
rIIyOOKHE 3HaHUS U MPAKTUYECKHE HABBIKU B OJTHOM U3 KIIIOYEBBIX 00J1aCTEH COBPEMEHHOM
UHXXEHEpUHU. MUKPO3JIEKTPOHUKA UTPAET KIKOYEBYIO POJb B CO3[JaHUM WHHOBAIMOHHBIX
MPOAYKTOB U MHOTMX TEXHUUYECKUX PEIICHUHN, TAKUX KaK HUHTEPHET BEIIEH, HICKYCCTBEHHBII
WUHTEIJIEKT, pOOOTOTEXHUKA, OMO- U arpoTeXHOJOTHH W Apyrue. H3ydyuB OCHOBBI 3TOU
TUCITUIUIMHBI W TIOTPY3UBIIUCh B HAYYHO-TEXHHUYECKOE TBOPYECTBO, ydamuecs OyayT
Jydilie TOATOTOBJIEHBI K OyIyIiel npodhecCHOHAIBHOM Kapbepe B BBICOKOTEXHOJOTUUHBIX
OTPACIISIX, YTO OKaXeT OJaromnpusiTHOE BIUSHUE Ha (HOPMUPOBAHHE TEXHOJIOTHYECKOTO
CyBEpEHUTETA HalIel CTpaHbl. J{OCTMKEHHE TEXHOJIOTMYECKONM HE3aBUCUMOCTH B
Omkaiiiiee JAecsATUIECTAE OJHA W3 KIIOUEBBIX 1ened pa3sutus Poccum, koTopas
o6o3naueHna B Konnenuuu texHosorudeckoro passutus a0 2030 roga, yTBEp:KIEHHOMN
pacniopsixenuem [IpasurensctBa PO ot 20.05.2022 Nel1315-p.

[Iporpamma «MuKpoaIeKTpoHUKa» peanusyercs B Llentpe mudpoBoro oopazoBanHus
«T-xyo» JIunies Ne 22 «Hanexna Cubupu» - enuHcTBeHHOM B Poccuu nikose, paboTatomiei
no crangapram HanumonaneHoM TexHonornuyeckod muunmaruel (HTH). Dta nporpamma
UTPAET KJIIOYEBYIO POJIb B JOCTHXKEHHH BBICOKOTO YPOBHSI TEXHHYECKOTO 0Opa3oBaHUf,
MOMOTasi MOJAPOCTKAM Pa3BUBATh MPAKTUUECKUE HABBIKA B 00JACTH MUKPOIJIEKTPOHUKHU U
uuppoBbIX TexHoJoruid. Ocoboe 3HaYeHue NporpamMma MpUoOpeTaeT B KOHTEKCTE
MOATOTOBKY YyUYAIIMXCS K y4acTUIO B HalmoHanbHOM TEXHOJIOTUYECKON OJIMMITHAIE U CJIaYe
HopMatuBOB TexHol TO. Ona He Tonbko Aa€T (QyH/IaMEHTAIbHBIE 3HAHUS, HO U BOBJIEKAET
MOAPOCTKOB B AKTUBHYIO MMPOEKTHYIO AEATEIIbHOCTh YEPE3 CUCTEMY KPYKKOBOTO JIBUKEHHSI.

[IporpamMmma «MUKpPO3JIEKTPOHUKA» COOTBETCTBYET 3ajadyam KoHuenuuu pa3BUTHS
JOTIOJIHUTENIBHOTO oOpa3zoBaHust jaeteid B Poccuiickoit ®denepammu mno 2030 rona,
yTBepKaeHHOW pacnopsbkeHueM [IpaButensctBa PD ot 31.03.2022 Ne 678-p. Omna
OpPUEHTHPOBaHA Ha MHTETPAIMI0 OCHOBHOTO U JOMOJHUTEIHHOTO 00pa3oBaHMs,
oOecrieunBasi CHHTE3 TEOPETUYECKUX 3HAHUH, ITOTYYEHHBIX B IIKOJIE (MaTeMaTuka, (pusuka,
uH(pOpMaTHKA), U TPAKTUYECKUX HABBIKOB, MPUOOPETAEMBIX B paMKaXxX JOIMOJHHUTEIbHON
nporpamMmbl. TakoW MHTETPATHUBHBIM MOJXO0J MO3BOJISIET YYalIUMCS HE TOJBKO TITyOOKO
M3YyUYUTh MUKPOAIJIEKTPOHUKY, HO U Pa3BUTh CHUCTEMHOE MBbIIIJICHUE, KPUTHYECKOE
BOCIIpUsITHE MH(GOPMAIIUA U HABBIKM WHKEHEPHOT'O aHalin3a, HEOOXOAUMBIE I BHI30BOB
Oynymiero. OTO  TMO3BOJUT  TOJAPOCTKAM  OPUEHTUPOBATHCS B COBPEMEHHOM
MH(POPMAITMOHHO-TEXHOJOTUYECKOM MHUpPE, IOBBICUT HMX HUHTepec K BbIOOpy IT- u
WHXEHEPHBIX TPOQEeCcCuid, MOCTYIUICHUIO B TPO(PUIBHBIC KOJUICIKHU U BY3HI.

OmauuumesnvHvle 0COOEHHOCHMU RPOZPAMMDbL
llepsou omauyumenbHol 0COOEHHOCMbIO IPOTPAMMBI MOKHO BBIJIEIUTH, TO YTO OHA
SBJISIETCSL KJIIOUEBBIM AJIEMEHTOM CHUCTEMbl MOATOTOBKM Y4YacTHUKOB HanmonanbHOU
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texHojorndeckoit omummuaabl (HTO), obecrieunBast mpakTHUECKYO OCHOBY UIsI PaOOTHI C
COBPEMEHHBIMH TEXHOJOTHSIMH. B pamkax npoduis « HelipoTexHOIornn u KOrHUTUBHBIC
HayKm» OHa JaéT ydYamuMcs HEOOXOJMMbIE HABBIKM pabOTBl C  3JICKTPOHHBIMH
KOMIIOHEHTaMH ¥ MUKPOKOHTpOJUIepamMu, (POPMUPYS BAKHBIC UHKEHEPHBIC KOMITCTECHITHH.
(puc. Nel)

[TporpamMma OpraHMYHO COYETACT TEOPETUYECKYIO MOJITOTOBKY C IPOCKTHBIM
MIOJTXO/IOM, TIO3BOJISISL yYAIIMMCsl IPUMEHSATh 3HAHHS JIJIS PEIICHHs peaibHbIX 3amad. Eé
UHTErpalys B 00pa3oBaTeNIbHbII POIIECC JTUIES CO3AaET MPOYHYIO OCHOBY ISl yCIIEIITHOTO
y4acTus B OJIMMITHAAAX U PA3BUTHSI TEXHOJOTHYECKUX HABBIKOB YUAIIHXCSI.

pucyHok Nel
YrnyGneHHan YrnybneHsas
NoAroToBKa No noAroToBKa no
MHOPMATHKE 3NEKTPOHUKE
OpraHu3sauuoHHoe HacTtaBHU4eCTBO (2)
CONpoBOXAEHHE (3) Kypatop -
npouna
Pasbop HTO MHauBuAayanbHasa
OBLLUEE ONUMNUAAHBIX U rpynnosas
OEPA30BAHUE 3aay pacora
Mpodune yyacTHuka HTO OONONHUTENBHOE
YrnyGneHHan gﬁi'%”}——————i:t:e;“;%ﬁuﬂ OBPA30BAHUE
NOArOTOBKA MO y :
S LIHC 1 NnCUXOMU3UONOrus; TocTyn K
- YUCneHHble MeToabI 000opya0oBaHUI0
nporpaMMUpoBaHna AN NOArOTOBKU
Python, Arduino IDE;
- 3aKOHbI NOCTOAHHOTO TOKA, TIpaKTHKo-

DOpMMpoBaHIe ocnﬁsu BOMHOBOI (PU3UKM OpUEHTUPOBAHHOE
KOMaHT - HaBblki B MALINHHOM SORIBe

0By4YEHUU.

JIMYHOCTHbIE KAYECTBA: CaoGonnoe
obpasoBarensHoe

- MOTMBMPOBAHHOCTb; SRS
KnaccHblit - CTPEeccoyCTONYMBOCTS; pocTp (1)
DYKOBOAMTEND - YMeHue paboTaTtb
B KOMaHe.

MoTusayma

CEMbA

(1) CBoGoaHoe obpasoBaTenbHOe NPOCTPAHCTBO:

BO3MOKHOCTb CAMOMNOArOTOBKM y4alMXCA B yaobHOe AnA HUX Bpems;

cBoboaHbIN AocTyn K Tpebyroulemyca obopyaoeaHuto (3D - NpuHTepsl, HaDOPbLI ANEKTPOHUKN, HOYTOYKKA U
TA.);

BO3MOXHOCTb 00paTUTLCA K NefaroraM pasnuyHbix npodunen (aNeKTpoHuKa, NporpaMMupoBaHme,
BUpTyanbHaa peanbHOCTb U T.4.);

KPY}KKOBOE ABUKEHWE, CaMoopraH1M3aumsa yyaluxca B rpynnbl ¥ KOMaHab!.

(2) HactaBHMuYecTBO:

« MEearor - yyalMinca: nepefaya 3HaHui u onbIiTa, NCUXOMOrMYecKan NoANAEpKKa, KOHCYMLTaLum no
BO3HMKAIOLLM BONPOCAM, MOMOLLL B NPEOAOIIEHNM Npobnem;

. YyaWWACA - yYaluiica: nepegaya onbiTa yYacTHUKOB ONTMMNMa/b! NPOLUSLIX NET, PUBNEYeHne
CTapLIEKNAacCHUKaMM1 YYACTHUKOB MIafLLMX KIAacCoB B YACTUYHO CCDOPMUPOBAHHLIE KOMAHbI.

(3) OpraHuM3aLMOHHOE CONPOBOXAEHME:

« MOMOLLb B perucTpauum y4yalmxca, KOHTPOrb CPOKOB U 0COBEeHHOCTen Npoduns;
« COrfacoBaHWe pacnucaHua, MHopMUpoBaHUe y4acTHUKOB;
« OTCNEXVBaHUE JOCTUKEHUNA.




Bmopou easicnou ocobennocmuio SBISETCS aKUEHT HA MPOEKTHON NEATEIbHOCTH U
pEIIeHNN TPAKTHYECKUX KEHCOB, OPUEHTHUPOBAHHBIX Ha pEalbHbIC MPOU3BOJICTBEHHBIC
3amaun. TeopeTnyeckue 3HaHUs MTHOBEHHO BHEAPSIOTCS B MPAKTHKY OJarofaps TECHOMY
B3aMMOJICHCTBHIO C PETMOHAIBHBIMH MAPTHEPAMU, TAKUMH KaK:

- Cubupckuit HUUN aBuanuu umenu C.A. Yannwiruna,

- My3el CBSI3U U TEXHUKH,

- HoBocubupckas rocynapctBeHHas o0gacTHas HayuHas OMOIroTeKa,

- Cubupckuil rocy1apCcTBEHHBI YHUBEPCUTET TEIEKOMMYHHUKAUI U NTHPOPMATHKHU.

Takoe B3auMoOnEWCTBUE MO3BOJIIET YYAIUMCSl IOTPY3UThCS B aKTyalbHbIE
po0JIeMbl peroHa U pa3zpadaTeIBaTh MPOEKTHI, UMEIOIINE IPAKTUUECKOE 3HAUCHHUE.

Tpemvbs, unHoBayuoHHasl ocobeHHOCMb npozpammbsl - (OKYC Ha HUHTETpaluu
MHUKPOIJIEKTPOHUKHU C TEXHOJIOTUSAMU MUCKYCCTBEHHOTO MHTEIIEKTA. Y Yalluecs MOJIyqaroT
YHUKQJIbHYIO BO3MOXHOCTb OCBOUTbH IIPUMEHEHHUE HEHPOCETEBBIX MOJIEIEH ISl pELICHMUS
MPAKTUYECKUX 3a/lad B MHUKPOAJIEKTPOHHUKE - OT TMPOEKTUPOBAHUS CXEM J0 0O0pabOTKH
CUTHajoB. TakoW TOAXOJ HE TOJBKO COOTBETCTBYET COBPEMEHHBIM TpEHAAM
TEXHOJOTHYECKOTO Pa3BUTHUA, HO U (QOPMHUPYET y YyUaIIUXCS KOMIIETEHIIMH OyIyIlero,
BOCTPEOOBAHHBIE B YCIOBUSIX HU(DPOBOIl TpaHCHOpMAIUK TPOMBIIIEHHOCTH.

Coueranue 3THX TPeX JIEMEHTOB CO3/AeT CPeAy, B KOTOPOH MOAPOCTKUA Pa3BUBAIOT
HE TOJBHKO TEXHUUECKYIO TPAMOTHOCTh, HO U YMEHHE IPUMEHATH 3HAHUA Ha MPAKTUKE. JTO
MO3BOJIIET UM YK€ ceiyac paboTaTh ¢ pealbHBIMH 33Ja4aMu, Y4aCTBOBATh B KOHKYpCax M
YBEPEHHO JIBUraThCs B BBIOPAHHOM NPOPECCHOHATBHOM HalpaBICHUH.

Aodpecam npozpammot
[Iporpamma HampaBiieHa Ha OAPOCTKOB B Bo3pacte OT 12 no 17 ser, yuuTeiBas ux
BO3PACTHBIE OCOOEHHOCTH.

Cpeonuii wixonvrulil gospacm (12-14 nem) — sBnsieTcst O1aronpusITHEIM TIEPUOIOM JIJISI
dbopMUpOBaHUS Y TOJAPOCTKOB MHXKEHEPHBIX KOMITETEHITUH. B 3TOM BO3pacTe mpoucxoauT
aKTUBHOE DPAa3BUTHE KOTHUTHMBHBIX CIOCOOHOCTEW, BKJIIOYAs JIOTMYECKOE MBINIICHHE,
MPOCTPAHCTBEHHOE BOOOpaKEHUE U CITIOCOOHOCTH K aHaJM3y CIOXKHBIX cucteM. [logpocTku
HAUMHAIOT NPOSBIATh HHTEpPEC K TEXHUYECKUM JUCLUIUIMHAM, TakKUM Kak (u3HKa,
MaTeMaTHKa U HH(OPMAaTHKa, a TAK)KE K MPAaKTUUECKUM acleKTaM UHKEHEPUH, CBSI3aHHBIM
C CO3JaHHEM M KOHCTPYHPOBAHMEM pAa3IUYHBIX YCTPOHCTB M MexaHu3MoB. Ocoloe
3HaYeHWe Ui MOJPOCTKAa B 3TOM BO3pacTe€ HMMEET BO3MOKHOCTb CAaMOBBIPDKEHHUS U
camopeanu3auuu. s 3Toro Bo3pacra XapakTepHa BhIpaOOTKa B3IJISA0OB U YOESKIEHU,
dhopMupoOBaHHE MUPOBO33PEHUS, BEIOOP Oyayiei mpodeccuu. B ¢BsA3u ¢ HEOOXOAMMOCTHIO
CaMOOTIPEEIICHHS] BOSHUKAET MOTPEOHOCTh pa300paThCs B OKPYKEHUH U B CAMOM ce0e.

HoBooOpa3oBanusi B JIMYHOCTH cmapuezo wkorvhuka (15-17rem) dbopmupoBanue
MHUPOBO33PEHHUS, CaMOCTOSITEIHPHOCTH; TOBBIIICHHAS TPeOOBATEIBLHOCTh K MOPaIbHOMY
00JMKy; (hOpMHUPOBAHNUE CAMOOIICHKH, CTPEMJICHHE K CaMOBOCTIMTaHUIO. B 3TOM Bo3pacTte
YCTaHABIIMBACTCS CBSI3b MEXIY MPO(EeCCHOHATBFHBIMA M YYeOHBIMU HMHTEpPECaMH: BBHIOOD
npodeccun cnoco0CTBYET POPMHUPOBAHUIO YUSOHBIX HHTEPECOB.



Cpok obyuenus no npozpamme, cCpoK 0C80EHUA NPOPAMMDbL.
Cpok 00yuyeHHs: TpU ToAa O0YUCHHUS:

1-200 obyuenus: ¢ 01.09.2022 no 31.05.2023

2-200 obyuenus: ¢ 01.09.2023 no 31.05.2024

3-200 ooyuenus: ¢ 01.09.2024 no 31.05.2025

Cpok ocoenusi: 108 Henenb (27 mecsen).

@Dopma obyuenua: ouHas, C IPUMEHEHUEM DIIEKTPOHHOTO 00yUYEeHUS
A3bIK 00yueHus. pycCKUil s3bIK.

Ypoeenv npocpammet. 6a30BbIi

Ocobennocmu opzanuzayuu 00pa30eameibHO20 npoyecca

[Iporpamma «MukpoasiekTpoHuka» peanusyercs Ha 6aze IO/ «IT-kyo» MAOY
«JIuteit Ne 22 «Hanexna Cubupm».
3aHATUS TPYNIOBBIC, HAIMOJHIEMOCTh Trpymnmbl 12 dYenoBek. Komiuiekramwms rpynm —
pazHoBo3pacTHas. Bo3pact nereit 12-17 ner.

B oObeauHeHne NPUHUMAIOTCA YydYallWecs 10 MPUHIUIY JA00pPOBOJIBHOCTH, C
COOJII0/IEHUEM BCEX MPaBUil, 0003HAYCHHBIX B JIOKAIBHBIX aKTaX YUPEIKICHUS.

HaGop B y4eOHble rpynmbl MPOUCXOIUT B CEHTAOpe ydyeOHoro roga. Bosmosken
oHA0Op JeTed B cepeArHe Y4yeOHOro roja Mpud HAJIMYUU CBOOOJHBIX MECT M IOCTE
cobeceloBaHUs Ha BBISIBJICHHE [€PBOHAYANBHBIX 3HAHUM W TEXHUYECKUX HABBIKOB
MOTCHITUATBHBIX YUaITHUXCsl.

Peorcum 3ansmui. Opun pa3 B Hemento nmo 2 yaca. [IpogomKuTenbHOCTh OJHOTO
akaJgeMuyeckoro yaca - 45 mus. I[lepepsiB Mexny yueOHbIMH 3aHATUAMU — 10 MUHYT.

1.2. Heapb 1 3a1a4u MPOrpaMMbl

Ilenv: pa3BUTHE OCHOB HWH)KEHEPHOTO MBINUICHHS Y  IOJPOCTKOB Uepe3
(dhopMHpOBaHNE MPAKTHYECCKUX HABBIKOB Pa3paOO0TKH U MPOTPAMMHUPOBAHUS YIIPABISIEMBIX
AIIEKTPOHHBIX CHCTEM.

3aoavu:

JIUYHOCIHbLE:

— (¢opMHpOBaTh IOHMMAHUC 3HAYUMOCTH TEXHOJOTMH B JKM3HH POCCHHUCKOIrO
00111eCTBa;

— (opmupoBaTh IIECHHOCTHOE OTHOIICHHUE K BOIMPOCAM TEXHUYECKOTO CYBEPECHHUTETA
CTpaHbl U PETHOHA;

— (opmupoBaTh BOJICBbIC KAUeCTBA, TAKME KaK YIIOPCTBO U IUCHUITMHUPOBAHHOCTD;

— CcOoJ/IeiicTBOBaTh MPO(ECCHOHATLHOMY CaMOOIPEICIICHUIO MOAPOCTKOB B 00JAacTH
WHXCHEPHBIX U TEXHUYCCKHUX CICIUATbHOCTEH.



Memanpeomemmule:

1. pa3BUBaTh KPUTUYECKOE MBIIIJICHHUE:

¢opmupoBath  yMeHHE OOBEKTHBHO  OIlCHMBaTh  uHpoOpManuioo U e
WHTEPIPETUPOBATS.

2. pa3BUBaTh KPEaTUBHOE MBIIIICHHUE:

dbopMupoBaTh TBOPUYECKHE CIIOCOOHOCTH (BOOOpaKEHHE, OPUTHMHAIBLHOCTHL |
THOKOCTb MBIIIJICHNUS).

3. dopMupoBaTh HaBBIKH PA00OTHI B KOMaH e (c10CcOObI KOONEPAIIHH):

(dbopMHpOBaTH HABBIKA COTPYAHHYECTBA CO CBEPCTHUKAMH B PA3HBIX COITMATBHBIX
CUTYaIsIX.

4. pa3BUBaTh KOMMYHHUKATHBHBEIE CLIOCOOHOCTH:

dbopmMupoBaTh CHOCOOHOCTH (POPMYTHUPOBATH COOCTBEHHYIO TBOPUYECKYIO HJICHO,
apTYMEHTHUPOBAHO BBICKA3bIBATH CBOIO TOUKY 3PEHUS.

5. pasBuBars UKT-KOMIIETEHIINU:

pa3BUBaTh yMEHHUE AKTUBHO HCIOIB30BaTh nH()OpMaITMOHHBIC U
KOMMYHUKAITIOHHBIE  CPEICTBA TEXHOJOTHH IS peIieHus y4eOHBIX U
MO3HaBaTEIbHBIX 3a/1a4.

npeomemuble.

1-11 200 obyuenus:

MO3HAKOMUTH C MPABUJIAMU TEXHUKH O€30MACHOCTH IMPHU padoTe C 3JIEKTPOHHBIMU
YCTPOMCTBaMU;

NMO3HAKOMUTh C COBPEMEHHBIMU O00JIACTAMM M CcHocOo0aMu  MPUMEHEHUs
MUKPOIJICKTPOHUKY;

dbopmupoBaTh 6a30BbIe 3HAHUSA 00 PTIEKTPOHHBIX KOMIIOHEHTAX;

Hay4YUTh CO3/1aBaTh MPOCTHIEC YIIPABIIAIOLINE TPOTPAMMBI;

HAy4YUTh NPUMEHATh HEUPOCETEBbIE MOJENTW AJIA PEUIeHUS NPUKIAJAHBIX 3a7ad
oOyueHus;

MO3HAKOMHUTH O CIIOCO0AX BUPTYATbHOTO MOJIETUPOBAHUS SJIEKTPOHHBIX CXEM;
pa3BUBATh HABBIKU pelIeHus onumnuaanbix 3ananuid (HTO Junior).

2-1i 200 0OyYeHUs!

(bopMHpOBaTh paCHIMPEHHBIE 3HAHUS 00 3JIEKTPOHHBIX KOMIIOHEHTAX;

HAy4YUTh CO3/1aBATh YCIOKHEHHBIE YIPABIISIOIINE POTPAMMBI;

3aKpeIUIsITh YMEHUE PUMEHSATh HEMPOCETEBbIE MOJIENIN B IIPOLIECCE O0YUECHMUS;
3aKpEIUISITh  HABBIKM  BUPTYaJIbHOTO  MOJICIMPOBAHUSI  DJIEKTPOHHBIX  CXEM
COPEBHOBAHUSIX U KOHKYpPCax;

pa3BUBaTh HABbIKU pellieHUs onumnuaanbix 3aganuit (HTO crapieit Bo3pacTHOM
KaTeropun).

3-1 200 0byuenus:

dbopMHUpOBaTh PaCHIMPEHHBIE 3HAHUS 00 JIEKTPOHHBIX KOMITOHEHTAX;

Hay4YUTh CO3/1aBaTh MPOJIBUHYTHIEC YIIPABIISIOUIUE TPOTPAMMBI;



— YYUTbh aHAIM3UPOBATH HOBBIE PELICHUs B c(pepe NCKYCCTBEHHOTO MHTEIUICKTA,

— IMO3HAKOMUTH C MPOJBUHYTHIMH IIaTGOpMaMu JJisl BUPTYaIbHOIO MOJEIUPOBAHUS
AJIEKTPOHHBIX CXEM;

— MO3HAKOMUTH ¢ yemnuoHatoM «lIIpodeccuonansy;

— CIIOCOOCTBOBATh Cau€ HOPMAaTHBa MO HAMpPaBICHUIO «DJIEKTPOHUKA» B paMKax
npoekTa « TexHol TO».

1.3. CoaepsxkaHue nNporpaMmai.

YyeOHbIi IJIaH
1-p1ii roJ 00y4eHust

No HasBanue paznena, KonnuectBo yacoB Dopmbl
n/n aTrecTanuu/
TEMBI
KOHTPOJIS
Teopust | IIpakTuka Bceero

1. Pa3nes 1. BBenenue B nporpammy

1.1 Beenenne. MHCTpyKTaX 110 2 0 2 onpoc
TEXHHKE OE30IaCHOCTH.

1.2 3HaKOMCTBO CO CpeIoi 2 0 2 onpoc
nporpamMupoBanus Arduino
IDE.

1.3 3HAaKOMCTBO C JIEKTPOHHBIM 2 0 2 onpoc
KOHCTPYKTOPOM.
HToro yacos 1o pasueny 6 0 6

2. Pa3zneun 2. Dj1eKTPOHHbIE KOMIOHEHTHI: MOAKJIIOYEeHHE H MTPOrPAMMHUPOBaHHIe

2.1 CBeTomo 1 pe3ucTop. 2 2 4 onpoc\nabnodenue

2.2 [Torenunomerp. 2 2 4 onpoc\nabmooenue

2.3 TakToBast KHOIIKA U 2 2 4 onpoc\nabmoodenue
HEepPEeKII0YATENb.

24 CeToauoHas 1mKaia u 2 2 4 onpoc\nabmoodenue
TPEXLBETHBIA CBETOINO/L.

2.5 VY IbTpa3ByKOBOM JaTIUK 2 2 4 onpoc\nabmooenue
PACCTOSIHHUSI.

2.6 KK-3xpaH. 2 2 4 onpoc\nabmooenue

2.7 7-CerMEHTHBIN UHAUKATOP. 2 2 4 onpoc\nabnoodenue
Hroro wacos mo pazaeny 14 14 28

3. Pa3nea 3. IIpakTnyeckoe npuMeHeHHe HelipoceTeBbIX MO/ieJIeil Ha 0OCHOBe

HCKYCCTBEHHOI0 HHTEJUIEKTA




3.1 3HAKOMCTBO C 2 0 2 onpoc
HEHPOCETEBBIMU MOCTISIMH.
O6nacTu PUKIATHOTO
npumeHenust M.

3.2 [TpuMeHeHnEe HEMPOCETEBBIX 2 4 6 onpoc\nabnoodenue
MoOJIeIeH TSt TOMCKa
uHpOpMaLInH.

3.3 [IpumMeHeHne HeUPOCETEBBIX 2 4 6 onpoc\uabnoodenue
MOJENEN ISl HallMCaHUs U
OTJIAJIKH KOJIA.
HToro yacoB 1o pasaerny 6 8 14

4. Paznen 4. BupryajibHoe MoeIHpOBaHHe YJIEKTPOHHBIX cxem Arduino

4.1 3HAKOMCTBO C OHJIAIH- 2 0 2 onpoc
mwiatdopmamu Tinkercad u
Wokwi.

4.2 [TpoekT «IneKTpOHHOE 1 3 4 Habooenue\zauu
MTUAHUHOY. ma npoekma
Htoro yacoB 1o pazaerny 3 3 6

S. Paznea S. IlpoexkTHast 1eiTeJIbHOCTD

5.1 [TpoekT «YMHBIi 1 5 6 Habooenue\zawu
HEPEKPECTOKY. ma npoekma

5.2 [TpoekT «YMHas TeIuIHIay. 1 5 6 Haobnooenue\zauu

ma npoekma

Htoro yacoB 1o pazaerny 2 10 12

6. Pa3nes 6. CopeBHOBaHHS M KOHKYPCHI

6.1 | 3uakomctBo ¢ HTO Junior 2 0 2 onpoc
MJIaAIend BO3pacTHON
KaTeropHH.

6.2 Pazbop u pemenne 2 2 4 onpoc\nabnoodenue
npuMmepHsbIx 3aganuii HTO
Junior
HToro yacos 1o pasueiny 4 2 6

Hroro uacos 35 37 72

Conep:xkanue yueOHOro miaHa 1-ro roga odyyeHust

Pasznen 1. Bseaenue B mnporpammy. I[lpaBuina TexXHUKH O€30MaCHOCTH.
AKTYyalIbHOCTh, COBPEMEHHBIE 00JIACTH M CTIOCOOBI TPUMEHEHUST MUKPOAJICKTPOHUKH.

Teopus: IIpaBuna padboTsl co cpemoit mporpammupoBanus Arduino IDE. Hacrpoiika
cpensbl. [IpaBuiia paboThI C 3JIEKTPOHHBIM KOHCTPYKTOPOM U KOHTPOJLIEPOM.

Pa3zgea 2. JjieKTPOHHbIE KOMIIOHEHTBI: MOAK/JI4Y€eHNe U TPOrPaMMHUPOBAaHHE

Teopus: OcuoBuble hyHKIMH s13b1ka C++. Jlorndeckue omepatopsl. [[ukibr.

[lpakTtuka: IlogkmrodeHne 1UQPPOBBIX M AHAJIOTOBBIX YCTPOMCTB. 3arpys3ka
MporpaMMbl Ha KOHTPOJUIED.

Paznen 3. IlpakTuyeckoe mpuMeHeHHE HelpoceTeBbIX Mojejieil Ha OCHOBe
HCKYCCTBEHHOI'0 MHTEJJIEKTA
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Teopusi: OG30p CylIECTBYIOIIMX HEMpoceTeBhIX Mojiesei. [Ipumenenue
GIGACHAT ot Cbepa B mporpaMMUpOBaHUH.

[Tpaktuka: Ilonck uHPOpMaK 00 SJIEKTPOHHBIX KOMIOHEHTaX MPH MOMOIIU
GIGACHAT. Hamucanue u otnaaka koaa mpu nomoiu GIGACHAT.,

Pasnen 4. BupryaabHoe Moe TMpoBaHue 3JIEKTPOHHBIX cxeM Arduino

Teopus: O0630p cymectByommx tmiarGopm s  HaunHamuX. CrocoOsl
BUPTYQJILHOTO MOJICITUPOBAHMS DIIEKTPOHHON cxembl Ha Oa3e miardopmer Arduino,
BO3MOKHOCTH JIJISl CaMOCTOSITEIBHOIO YAAJEHHOTO OOY4YeHHMs U Pa3BUTHS HABBIKOB B
nanHo chepe CriocoOb! padboThl ¢ oHaiiH-matrGopmamu Tinkercad u Wokwi.

IIpakTrka: BeinosiHeHHE ITPOEKTa B BUPTYAJIBHOM CpeJie.

Pa3pgea S. IIpoexkTHas Aes1TeJIbHOCTH

Teopusa: KomannHass mnpoekTHas  JIeATEIBHOCTb.  PacmpeneneHue — poseil.
IIpe3eHTanys npoexra.

[IpakTuka: BeimosiHeHnE 33124 B COOTBETCTBUU € 3aHUMAeMoOM poJibro. KomaHnaHas
pabota. BeinosniHeHHe Keilc-3ajaHusl OT MHIyCTPHAIBHOTO MTapTHEPA.

Pa3zges 6. CopeBHOBaHMSI M KOHKYPCBI

Teopus: 3nakomcTBO ¢ onmmmmuanoi «HTO Juniory: HanpaBieHus, 0cOOCHHOCTH
Y4acTHsl, PETUCTPALIHSL.

[IpakTuka: Penienue npuMepHbIX OJIMMIHAIHBIX 3a7a4.

YyeOHbIi JIaH
2-0# rojx 00y4eHus

Ne HasBanue paznena, KonnuecTBo 4acos ®opmel aTrTecTanum/
n/n
TEMBI Teopus [IpakTrka Bcero KOHTPOJIA

1. Pa3nes 1. BBenenne B nporpammy

1.1 Beenenne. MaCTpyKTaX) 11O 2 0 2 onpoc
TEXHHUKE OE30ITaCHOCTH.
Hroro vacos 1o pazueny 2 0 2

2. Pa3zneun 2. DjeKTpOHHBIE KOMIIOHEHTHI: MOAKJIIOYEHHE H MTPOrPAMMHUPOBaHHe

2.1 [Tee30m3TyuaTens. 2 2 4 onpoc\nabnoodenue

2.2 CepBonpuson. 2 2 4 onpoc\nabmooenue

2.3 DIEeKTPOMOTODP. 2 2 4 onpoc\nabnoodenue

2.4 Tepmucrop. JaTunk 2 2 4 onpoc\nabmooenue
TeMIIEPaTyPHl.

2.5 dotopesucrop. JlaTunk 2 2 4 onpoc\nabnoodenue
cBeTa.

2.6 JlaTuuk BIAXXHOCTH U 2 2 4 onpoc\nabnooenue
TEMIIEPaTypPhbl BO3AyXa.

2.7 JlaTuyuk BIAXKHOCTH TTOYBBI. 2 2 4 onpoc\nabmooenue
Htoro yacos no pazneny 14 14 28
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3. Pa3nea 3. IIpakTnyeckoe NpuMeHeHHe HelipoceTeBbIX MO/ieJIeil Ha OCHOBe
HCKYCCTBEHHOI0 HHTEJVIEKTa

3.1 Ketic «I[IpeumymiectBa 2 4 6 onpoc\nabnoodenue
MIPUMEHEHUS HEHPOCETEBBIX
Mozeinei. CpaBHeHUE
3aTpavyeHHOT0 BpeMeHHU 0e3 1
¢ ucnoyibzoBanueM M.

Hroro yacos mo pazaeny 2 4 6

4. Pa3znen 4. BupryajibHOe MoeIMpOBaHHe )IEKTPOHHBIX cxeM Arduino

4.1 O0630p OHJIAliH KOHKYPCOB U 2 0 2 onpoc
OJIMMITHAJ 10 YIEKTPOHUKE.

Hroro yacos mo pazaeny 2 0 2

S. Paspnen S. IIpoekTHast AeATEIbHOCTD

5.1 [IpoexT «OxpaHHas 1 5 6 Habooenue\zauuma
CHTHAJIU3AIHS. npoexma

5.2 [Tpoekt «IlukcenpHOE 1 5 6 Habooenue\zauuma
pucosanue Ha XXK-3kpane». npoekma

5.3 [Ipoekt «Cucrema 1 5 6 Habooenue\zauuma
aBTOMATHYECKOTO npoexma
yIPaBICHUS CBETOMY.

5.4 [Ipoekt «KonTposb 1 ) 6 Habnooenue\zawuma
TEMIIEPATypPhI U BIAXXHOCTH npoexma
BO3/yXa C pa3HbIMHU
KJIMMaTHYECKHUMH 30HAMUY).

Hroro yacos no pazaery 4 20 24

6. Pa3nen 6. CopeBHOBaHHSA M KOHKYPChI

6.1 3nakomctBo ¢ HTO crapmeit 2 0 2 onpoc
BO3PACTHOU KaTerOpuH.

6.2 Paz6op u pemenne 6 2 8 HabO00eHue
OJIUMIUAIHBIX 3aJIaHUI
Hroro gacos 1o pasuerny 8 2 10

HToro yacos 32 40 72

Copepxanue y4e0HOro 1jiaHa 2-ro roga o0y4eHus

Paszgen 1. BBenenue B nporpammy

Teopusa: O6o01eHne MaTepraia Ipouuioro rojga odydenus. [loBropenue npasBun
TeXHUKH Oe3zonacHocTH. Llenu u 3agaun Ha MPECTOSIIIMIA TOI.

Pa3zgeua 2. JjeKTPOHHbIE KOMIIOHEHTBI: MOAK/JIIYEeHHEe H IPOrPaMMHUPOBaHHE

Teopusi: W3yuyeHune 5SIEKTPOHHBIX KOMIIOHEHTOB, CIIOCOOBI WX TOJKIIOYCHHS,
NpOrpaMMHUpPOBAaHUA M yrpaBieHusa. Pacimupenue 3HaHuii o0 QyHkumsx s3bika CH+t.
[IpepoiBanms. CoOcTBeHHBIC (DYHKITHH.

[Ipaktuka: Ilomkmrouenue ycrpoiictB uepe3 muHy |2C. Pabora ¢ patumkamu.
VYcranoBka OMOIHOTEK.

Pazgen 3. IlpakTuyeckoe NMpUMeHeHHe HellpoceTeBbIX Mojejieil HA OCHOBe

HCKYCCTBCHHOI'0 HHTE/IJICKTA
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Teopusi: BeIrogsl OT HCHONMb30BaHUS HeWpoceTeBbIX Mojeneid. Kak ObicTpee
BBIIIOJIHATD MPOEKT: C UCIOJIb30BAHUEM HEMPOCETEBBIX MOJIEIEH WM O€3 UCIIOIb30BAHUS.

[Ipaktuka: Pemenue kelica. OnpenesieHWe BBITOJbI, BBIPA)KEHHOW BO BpPEMEHU
BBINIOJIHEHUS 3a7aHusl. PaboTa Haj Keilc-3aJaHueM OT MHTyCTPHUAIIbHOTO TapTHEPA.

Pasnen 4. BupryaabHoe Moe TMpoBaHue 3JIEKTPOHHBIX cxeM Arduino

Teopusi: O030p CYyHIECTBYIONIMX COPEBHOBAHUN M KOHKYPCOB, MPEINOIararoiuux
OHJIAlH WM 3a04Hoe ydacthe. CrnocoObl NMPUMEHEHUs HABBIKOB padOThl C OHJIAWH-
m1aThopMaMH.

Pa3pnea S. IlpoekTHast 1eATEJIbHOCTH

Teopus: IlpoOnema M akTyalbHOCTh IpoekTa. BbpIOOp pemieHus mnpoOsieMsl.
IIpoexTHOE pemieHne. Kak MbI MOKEM YIIydIIUTh IIPOEKT.

IIpakTrka: BeimonHenue 3aa4 B COOTBETCTBUM C 3aHMMAaeMOU posibro. KoMaHnaHas
pabota. CpaBHUTEIbHBIN aHAJIN3 PEILICHUH.

Pa3zges 6. CopeBHOBaHMSI M KOHKYPCBI

Teopus: 3nakoMcTBO ¢ onmumnuanaon «HTO crapmeit BO3pacTHOM KaTErOpHm»:
HaIlpaBJIEHUs, 0COOEHHOCTH Y4aCTHsI, PETUCTPALIHSL.

[IpakTuka: Pemenne npuMepHBIX OJIMMIIMAIHBIX 3a7a4.

Y4eOHbli I1aH 3-T0 roga 00y4eHHus

Ne HasBanue pa3zena, KomuuectBo yacos dopmbl
n/n T I B arrecTanuu/
TEMBI eopust paKTHKa cero KOHTPOMA
1. Pa3nen 1. BBegenne B nporpammy
1.1 Benenue. IHCTpyKTaX 10 2 0 2 onpoc
TEXHHKE 0€3011aCHOCTH.
HToro 4acoB 1o paserny 2 0 2
2. Paznen 2. DjieKTpOHHBIE KOMIIOHEHTHI: MOAK/IIOUYEHNE H IPOrPaMMHPOBaHUe
2.1 UK-natunk u UK-myneT. 2 2 4 onpoc\nabmooenue
2.2 Bluetooth momysib. 2 2 4 onpoc\nabnodenue
HToro yacos 1o pazuerny 4 4 8
3. Pasnea 3. [IpakTnyeckoe npuMeHeHHe HelipoceTeBbIX MO/Ie/Iei HA OCHOBE
HCKYCCTBEHHOI'0 MHTE/UIEKTA
3.1 O030p HOBBIX pEIICHH B 2 0 2 onpoc
chepe UN.
HToro gacoB 1o pasjeny 2 0 2
4. Pa3znen 4. BuptyajibHoe MogesiMpoOBaHue YJIEKTPOHHBIX cxeM Arduino
4.1 3HAKOMCTBO C OHJIAMH- 2 0 2 onpoc
iatpopmamu CircuitLab n
EasyEDA.
HToro yacos 1o pazaeny 2 0 2
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S. Paspnen S. IIpoekTHast NeATEIbHOCTD

5.1 [TpoekT «Y naneHHoe 1 5 6 Habnooenue\zauu
yIpaBJIEHUE CBETOINOTHON ma npoekma
noJcBeTKo uepes Bluetoothy.

5.2 [TpoexT «KHomounbIe KOBOOH 1 5 6 Habodenue\zauu
— WrPa Ha PEAKIIHION. ma npoexkma

5.3 [TpoexT «IlepetsiruBanue 1 5 6 Habmodenue\zauu
KaHaTa — UTpa Ha JABYX ma npoexkma
YYACTHUKOBY.

54 [TpoekT «MoOuapHas 1 5 6 Habooenue\zawu
wiatdopma ¢ AUCTAaHIIMOHHBIM ma npoekma
UNK-ynpaBiaeHuem».

5.5 [TpoexT «IlynpT ynpaBneHus 1 5 6 Habodenue\zauu
YCTPOHCTBOM C HECKOJIIbKUMHU ma npoexkma
CEpPBOMPHUBOIAMHI.

5.6 [TpoekT «MoOuapHas 2 10 12 Habooenue\zauu
poboToTexHHYEeCKast ma npoexma
mwiatdopma Ha 6aze Arduinoy.

5.7 W TOTOBBI TPOEKT. 1 5 6 HabO00eHue

5.8 3almTa UTOroBOro MPoOeKTa. 2 0 2 3auuma npoexma
HToro 4acoB 1o paserny 10 40 50

6. Pa3znen 6. CopeBHOBaHHA M KOHKYPChI

6.1 3rakoMcTBO ¢ UemnroHaToM 2 0 2 onpoc
«IIpodeccronanbny MaamieH
BO3PAaCTHOM KAaTETOPHH.

6.2 Texuol TO. Beenenue. 2 0 2 onpoc

6.3 Texuol TO. Cnaua 1 3 4 HabO00eHue
HOPMAaTUBOB 110 MOAYJIIO
«OJIEKTPOHUKA»

HToro yacos 1o pazuerny 5 3 8

HToro uacos 25 47 72

Copepxanue y4e0HOro miana 3-ro roga o0y4eHus

Paszgen 1. BBenenune B nporpammy

Teopusi: O6001IeHNE MaTEepHUasia MPOILIOro roja o0yueHus. AKTyaau3aius 3HaHUi.
[IpaBuna TeXHUKH O€30MACHOCTH.

Pa3zgeu 2. JjeKTPpOHHBbIE KOMIIOHEHTBI: MOAKJII0YEeHHEe U IPOrpaMMHUPOBaHHE

Teopus: I[lpoaBunyTtbie ¢yHkuuu sizbika C++. CrpykrypupoBanue koja. CoH u
npoOyxaeHue. M3ydeHue 53IEKTPOHHBIX KOMIIOHEHTOB, CHOCOOBI HX TMOJKIIOYCHMS,
MPOTPaMMUPOBAHUS U YIIPABIICHUS.

[Ipaktuka: YcrpoiictBa OecrpoBomHON cBsizu. VX HacTpoiika, MOAKIIOYEHUE H
IIPOrpaMMUPOBAHHUE.

Pazgen 3. IlpakTuyeckoe NMpUMeHeHHe HellpoceTeBbIX Mojejieil HA OCHOBe
HCKYCCTBEHHOI'0 MHTEJIJIEKTA
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Teopus: AKTyanu3aius 3HaHUN U HABBIKOB 1O padOTe ¢ HEHPOCETEBBIMU MOCIISIMH.
O0630p HOBBIX Bepcull HellpoceTeBbIX Mojee. CpaBHUTEIBHBIN aHAIU3 HOBBIX U CTapbIX
BEpPCHML.

Pa3nen 4. BupryaabHoe Moe MpoBaHue 3JIEKTPOHHBIX cxeM Arduino

Teopus: Vcnonp3oBaHWe TPOIBUHYTHIX OHJIAWH-TIIATGOpMAM Il BUPTYaJIbHOTO
MOJICTTUPOBAHUS AIEKTPOHHOK cxembl O030p miatdopm CircuitLab u EasyEDA. TlpaBuia
paboThI U CIOCOOBI MPUMEHEHHS.

Pa3nea S. IlpoekTHast 1eATEJIbHOCTH

Teopus: OcoOEHHOCTH NMPE3EHTAINH MTPOEKTA.

[Ipaktuka: OTBeThl Ha BoIpochl chymarened. Pabota ¢ Bo3paxkeHUsMU WU
3aMEeYaHUAMU. 3alIuTa IPOEKTa epe] KOMIETEHTHBIMU CITYILATEIIMU, UHy CTPUATIbHBIMU
napTHEpPaMHU.

Pazgesn 6. CopeBHOBaHMSI M KOHKYPCBI

Teopus: 3nakoMcTBO ¢ yemnuoHaToM «lIpodeccnonanb»: HampaBiIeHUs, yCIOBUS
y4dacTusa. 3HAKOMCTBO C TmpoekToM «TexHol TO»: ycnoBus, peructpamusi, npoduiu,
0COOEHHOCTH TECTUPOBAHUS.

[IpakTuka: Pemenne npuMepHBIX 3aJaHUN 10 HOPMATUBY «DJIEKTPOHUKA» ITPOEKTA
Texnol TO.

1.4. IlnannpyemMpble pe3yabTaThl

JUYHOCMHbBLE:
— OyAyT NOHUMAaTh 3HAYUMOCTh TEXHOJIOTHI B 5KM3HU POCCUIMCKOTO OOIIECTBA;
— chopmupyeTcs [IEHHOCTHOE OTHOLIEHUE K BONPOCaM TEXHUYECKOTO CyBEpEHUTETa
CTPaHbI U PETHOHA;
— OyayT  TOposBIASATH  BOJIEBBIE ~ KauyecTBa, TakMe  Kak  yIOPCTBO  H
JUCLHUIIIIMHUPOBAHHOCTB;
— OyAyT CTpeMuTbCid K MNpOPECcCHOHAIBHOMY CaMOOMPEAEICHUI0 B 00JacTu
WHKEHEPHBIX U TEXHUYECKUX CHEIUATbHOCTEN.
Memanpeomemubvle:
K koHIly 00y4yeHust o nporpaMMme yqamuics J1eMOHCTPUPYET:
1. NOJIOXKUTENbHYIO TUHAMUKY B PA3BUTUU KPUTUUECKOTO MBIIIJICHUS:
— TMpOSBJIAET  yYMEHHE  OOBEKTHMBHO  OLIEHMBaTh  HMHpoOpMaluio U e
MHTEPIPETUPOBATH.
2. TIOJIOKUTENbHYIO TUHAMHUKY B PA3BUTUN KPEATUBHOTO MBIILIJICHHS:
— TIPOSIBISIET TBOPYECKHE CIOCOOHOCTH (BOOOpa)K€HHWE, OPUTHMHAIBHOCTH U
TMOKOCTh MBIIIJICHUS).
3. HaBBIKU PabOTHI B KOMaH/Ie (CITOCOOBI KOOTIEPAIIUHN ):
— MPOSIBIISIET HAaBBIKH COTPYJHUYECTBA CO CBEPCTHUKAMH B Pa3HBIX COLIMAJIBHBIX
CUTYaLHSIX.
4. MOJNIOKUTETBHYIO TMHAMUKY B Pa3BUTHH KOMMYHHKATUBHBIX CIIOCOOHOCTEH:
— TMpPOSIBIISIET CIMOCOOHOCTU (POPMYIHPOBATH COOCTBEHHYIO TBOPYECKYIO HIIEHO,
apryMEHTUPOBAHO BBICKA3bIBATh CBOIO TOUKY 3PEHUS.
5. MOJOXUTENBHYIO TMHAMUKY B pa3Butun UKT -komnereHuumii:
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— IMPOABJIICT YMCHHC HCIIOJIbB30BATh I/IH(i)OpMaHI/IOHHLIC N KOMMYHHUKAIIMOHHBIC
cpeacrBa TEXHOJIOT Ui JJIs1 pCIICHUA y‘I€6HBIX H I103HAaBaTCJIbHBIX 3a1a4.

npeomemuble:
1-11 200 06yuenus:

OyIyT 3HaTh TpaBWja TEXHUKH O€30MacHOCTH IIpU pPadoTe ¢ SIEKTPOHHBIMU
YCTPOWCTBaMHU;

MO3HAKOMATCSI C COBPEMEHHBIMU O0JacTIMM U CIOCO0aMU  NPUMEHEHHS
MUKPOAJICKTPOHUKH;

moJry4aT 0a30BbIe 3HAHMSI 00 DJIEKTPOHHBIX KOMITOHEHTAX;

Hay4aTcsl CO3/1aBaTh IMIPOCTHIC YIIPABIIAIOIINE TPOTPAMMBI;

Hay4aTcsl MPUMEHATh HEWpOCeTeBbIC MOJACIM JUIS PEIICHHS TNPUKIAAHBIX 3a7a4
oOyueHus;

OyIlyT 3HaTh CIOCOOBI BUPTYATIBLHOTO MOJIEIUPOBAHUS YJIEKTPOHHBIX CXEM;
OyayT 3HaTh 00 onummuane HTO Junior, HaydaThbcst peliaTh 3a1aHus OJIMMITHAIBL.

2-1i 200 0OyYeHUs!

[0JTy4aT paCUIMPEHHbIE 3HAHUA 00 IEKTPOHHBIX KOMIIOHEHTAX;

Hay4darcs CO3/1aBaTh YCIOKHEHHBIE YIIPABISAIOIINE IPOrPaMMBl;

OyIyT yMeTh IPUMEHATh HEHPOCETEBbIE MOJIENIU B MIPOLIECCE OOYUYEHUS;

OyayT 3HaTh 00 OHJIAiH COPEBHOBAHMSIX M KOHKypcaX, Ha KOTOPBIX MOXHO
IIPUMEHUTD HAaBBIKA BUPTYAJIBHOIO MOJEIUPOBAHUS AIEKTPOHHBIX CXEM;

OyayT roTtoBbl NpuUHATH Yywactue B ojumnuane HTO crapmeit Bo3pacTHOU
KAaTerOpUH, HAy4aThCsl pelIaTh 3aJaHUs OJIUMITHA/IBI.

3-11 200 0OyueHus:

NoJIy4aT pacCUIMPEHHbIE 3HAHUS 00 3JIEKTPOHHBIX KOMIIOHEHTAX;

Hay4aTcs CO3/1aBaTh IIPOJABUHYTHIE YIIPABIIAIOLINE IPOTPAMMBI;

OyIyT yMETh aHAJIM3UPOBATH HOBBIE PEILICHUS B C(hepe NCKYCCTBEHHOTO UHTEIJIEKTA;
OyayT 3HAaThb O MPOJBHHYTHIX IUIATQOpMax sl BUPTYyaJIbHOTO MOJAEIMPOBAHUS
DIIEKTPOHHBIX CXEM;

OyayT 3HaTh ocobeHHocTH yemnuoHara «IIpodeccuonansy;

BynyT roToBbl ciaTh HOpMATHB MO HAMPABICHUIO « DJIEKTPOHUKA» B paMKaX IMPOEKTa
«Texaol ' TOw».
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Pasz[e.ﬂ 2. Kommiekc OPraHm3allMOHHO-MIEAATOTHICCKHUX yCJ]OBI/Iﬁ

2.1. Kanenoapubutii yueonuwlit zpagux

Tom Hara Hara Koaunuecto KomunuectBo | Kommuect Pexum
o0y4eHus Hayvaja OKOHYAHUS Y4EeOHBIX y4eOHBIX BO 3aHATUN
(ypoBeHb) 3aHATHH 3aHATUH HeJeb JTHEer y4eOHBIX

4acoB
1-#i rog 01.09.2022 | 31.05.2023 36 36 72 1 3agaTue
00yueHus 1o 2 yaca
2-ii Tox 01.09.2023 | 31.05.2024 36 36 72 1 3ansTHE
00y4eHus 1o 2 yaca
3-ii rox 01.09.2024 | 31.05.2025 36 36 72 1 3ansTHE
00y4eHus 1o 2 yaca

Kanenpapuslii y4eOHbI Tpauk SBISETCS 00s3aTE€IbHBIM MPUIIOKEHHEM K
oOpa3oBarenbHOil TporpamMme «MHKpPO3JIEKTPOHHKA» M COCTaBIIACTCS JJIsl  KaXKJIOH
yueOHou rpynnsl. (IIpunoxenue 1).

2.2. Ycnosus peanuzauuu npozpammol
3aHATHS TPOBOJATCS B yuyeOHOM KaOuHeTe Ha 0aze kopryca «lT-kyO» mo aapecy
yi1.@pyn3ze,S. KabuHer cooTBETCTBYIOT BceM HOpMaM M TpeboBanusM Canllun. Kabuner
OCHAIIEH BCEM HEOOXOIUMBIM OOOPYIOBAHUEM: CTOJIAMH, CTYJIbSIMHU, MYJIbTUMEIUNHON
JIOCKOM, HOYTOYKaMHU.
Mamepuanvrho-mexnuueckoe obecneueHue
[Tepeuenb 060pyI0BaHMS Y4€OHOTO MTOMEIICHHUS:
Hoytoyk unu I1K ¢ ycranosnennsim [10 Arduino IDE (6 miT.)
[Tnata Arduino Uno (6 mT.)
Maketnas miara (6 miT.)
Pesuctopst 220 Om (100 mrt.)
Pesuctopsr 1 kOm (50 miT.)
[Tepemennsiii pesuctop (moreHmometp) (20 mit.)
Tepmuctop (6 mT.)
Cetoanoabl 5 MM kpacubie (60 mIT.)
Cseroaunoibl 5 MM xentbie (60 1T.)
10 Cetoauomabsl 5 MM 3enenbie (60 1miT.)
11.Tpéxusernniii RGB cBeroguon (12 mit.)
12.Knomnka taktoBas (50 mit.)
13.Motop FA-130 (6 miT.)
14 Muxkpocepomnpurog FS90 (6 mit.)
15.LCD aucneit 20x4 12C (6 miT.)
16.Bluetooth-momyb (6 1mT.)
17.Ceeroauoanas mkasna (6 mr.)
18.I1pe30u3myqaTens (6 1miT.)
19.CemucermeHTHBIN HHAUKATOD (6 IIIT.)

CoNOOR~ODE
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20.Y 1pTpa3ByKOBOM TaTUUK paccTOSTHUS (6 TIIT.)
21.®otopesuctop (6 mT.)

22.JlaT4vK BIQXHOCTH U TEMIIEpATyphl Bo3ayxa (6 mIT.)
23.J]aTunK BIAXKHOCTH IOYBHI (6 IIIT.)

24 UK-natunk u UK-miyneT (6 mT.)

Hnghopmayuonnoe obecneuenue:

Ha 3aHaTHSIX WCHONB3YIOTCS HArWAOHBICE MaTepHalbl, CTaThbH, BHUACO- U
dboToMaTepuanabl W3 CETH WHTEPHET IO TEMaM IMPOrpaMMBI, CHelHalbHas ydeOHas U
MaTepuaibl BHUACO-IEKIUNA C JOCTYIOM Ha oOmayHoM XpaHwmile (SHaeKc-auck).
KoncyneTupoBanue uepe3 HHPOPMAIMOHHO-KOMMYHHUKAITMOHHYIO 00pa30BaTeIbHYIO
wiatgopmy «Chepym».

Caittsr:

— http://roboforum.ru Texuuueckuii popym o poOOTOTEXHUKE.

— http://www.ruselectronic.com [IpakTuueckas 3J1eKTpOHUKA.
http://begin.esxema.ru DIeKTPOHNKA HAYUHAIOIIIKM.
— http://www.eLIBRARY .ru — Hay4nast a1nekTpoHHas OHMOIHOTEKA.

Kaoposoe obecneuenue. 1lanoB Hukurta BragumupoBuy, nenaror JOMOJIHUTEIBHOTO
oOpa3oBaHUsI MO HampabieHUsIM «MoOwibHasE POOOTOTEXHUKA» U «DIEKTPOHUKAY.
Oxonunn HoBocuOMpckuil rocyjapcTBEHHbIM TeXHUUECKU yHuBepcuTeT B 2021 roay mo
HaIpaBJICHUIO « BUOTEXHUUECKUE CUCTEMBI U TEXHOJIOTUM.

[ToBblllieHNE KBATUPUKAITUY:

OO0 BHOII "COTex", nporpamma "IIpodeccuonanbHas neaTeabHOCTh B chepe
oO1ero oopazoBanus: yuutenb HHpopMaTuku B cootBeTcTBHM ¢ PI'OC", 2022 rox,

2.3. @opmbl ammecmayuu

YPOoBEHBb TOCTHKEHMS TUYHOCTHBIX, IPEAMETHBIX U METAIIPEAMETHBIX PE3YJIbTATOB
OTCJIEXKUBAETCA B XOJI€ MPOBEACHUS CIEIYIOIUX KOHTPOJIECH:

. BxoaHasi AMArHOCTMKA MPOBOAUTCA C TPYNIIOM y4YalIUMXCsd Ha MEPBBIX
3aHATHSX KaXXJI0r0 yueOHOro rojaa (CeHTSIOph).

. Texkymuii KOHTPOJIb IPOBOJAUTCS COTJACHO YY€OHOTO IJ1aHa MO 3aBEPUICHUIO
pazziena (TeMbl) IpOrpaMMBl.

. IIpomesxkyTouyHasi arrecTalusi NPOBOJMUTCS KAaK OLIEHKA pPE3YJbTAaTOB 3a
MEPBBIM U BTOPOM ToA 00yUYeHHUs U BKIIOYAET B ce0s MPOBEPKY TEOPETUUYECKUX 3HAHUU U
MPaKTUYECKUX YMEHHUA U HABBIKOB, OTCJICKMBAHHE JUHAMUKH JIMYHOCTHBIX U
MeTaIpeAMETHBIX PE3yJIbTATOB.

. ATTECTAallUsl 110 UTOraM OCBOEHMS NMPOrPaMMbl OCYILECTBIISIETCA B KOHLIE
oOy4yeHHs 1O mporpaMMe B KOHIE 3-ro roas oOydyeHuss B (opMe MOHUTOPHUHTA
IIPEAMETHBIX, METAIPEAMETHBIX U JUYHOCTHBIX PE3YJIHTATOB.

@DOopMBI U METO/Bl OLEHKH JIOCTHKEHUS MJIAHUPYEMbIX NPEAMETHBIX PE3YJIbTATOB!
orpoc, HabJI0IeHUE, 3alllUTa IPOEKTOB, JOCTUKEHHS B COPEBHOBAHUAX, OJTMMITHA/IaX.
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@opMbl ¥ METO/Ibl _OLEHKH JIOCTHKEHUS, IUJIAHUPYEMbIX JIMYHOCTHBIX U
METaIlpPEAMETHBIX PE3YJIbTATOB: aHAJIN3 PE3yJIbTaTOB IEJAarorHYecKOT0 HAOIIOACHUS B
y4eOHO€E ¥ BHEYUEOHOE BpeMs, B MPOIECCE MPOEKTHOU JIESITEIHLHOCTH.

Jlnst omeHKHM pe3yNbTaTOB OOyYEHHsI IO MpOorpaMMe METOJO0M BKJIIOYEHHOTO
HAOTIOACHUS WCIIONB3YIOTCS KPUTEPUH, MOKA3aTeIM U UHANKATOPHI I(PPEeKTHBHOCTH
peanu3anyy JAOMOTHUTEIBHBIX 00IIe00pa30BaTEIbHBIX MPOrpaMM (COTIIACHO METOIUKU
[TosonsieBoit M.H., TTonosoit 1.H.) (Ilpunoxenue 3).

B xoHIIe TMarHOCTUKK JenaroTcsi 00IIKe BIBOABI 00 YPOBHE OCBOCHHUS MPOrPAMMBbI
M0 KaXJI0MY Y4alleMycsl U 10 TPYTIIE B IEIOM.

B BbIBOZax oTpa)kaeTcsi KOJIMYECTBO YYalIUXCS MO Ka)XJIOMYy YPOBHIO OCBOCHHS
porpaMmbl (BBICOKUH, CpEeHUN, HU3KUI ), UX TPOLIEHTHOE COOTHOIIICHNUE, aHATU3UPYIOTCS
MOJIy4eHHbIE pe3yibTaThl. Ha ocHOBaHMU MoMy4yeHHOW MHGOpPMALINH, IO HEOOXOJUMOCTH,
TUTAHUPYETCS. KOPPEKTUPOBKA JIOMOJIHUTEIBHON 00111€00pa3oBaTeIbHON MPOrpaMMBbl,
COCTaBJIAIOTCS pekoMeHaanuu i yuamuxcs. ([Ipunoxenue 4)

2.4. Ouenounvie mamepuanvl

BxoaHast AMarHocTHKA
Bormpocs! miist 6ecenpi ¢ yuamumucs (IIpunoxenue 2);
Texkymui KOHTPOJIb
Opranuzyercs 1Mo KaKJI0MYy pasziely Y4eOHOro IJlaHa MPOrpaMMbl B MPOIECCE €ro
peanuzanuu (Ilpunoxenue 2).

- Onpoc B yCTHOW WJIH MUCHBMEHHOW (HhOpMe TPOBOIUTCS B WHAWBUIYATHHOM HWITU
rpymnmoBoM ¢opMare C TIeNbI0  OTCICKUBAHUA JOCTIDKCHHS TPEIMETHBIX
pEe3yIbTaTOB.

- Habniwooenue mpoBOAUTCS € UENBIO OTCIEKUBAHUS JOCTHXKEHUS MPEIMETHBIX,
JUYHOCTHBIX W METANPEAMETHBIX PE3yJIBTATOB.

- 3awuma npoexma POBOJNUTCS COTJIACHO YICOHOMY IIJIaHY C HETBIO0 OTCIACKUBAHUS
JOCTHKEHUS PEMETHBIX PE3YJIbTATOB.

HpOMe)KyTO‘-IHaﬂ aTTeCTalud U arTTeCTalud 110 HTOraMm OCBOCHHA NMMPOrpaMmMmabl

IIpeamMeTHbIe pe3yabTaThI
J171st BCeCTOPOHHEM OIIEHKU 3HAHUM M YMEHHM, yUaluXcsi HE0OXOIMMO HCIIOIb30BaATh:

1. BapuanTsl 3a1aHuii U1s1 AMarHOCTUKH PE3yJIbTAaTOB OOYUYEHUS 10 MPOrpaMme
«Muxkposnektponuka» (IIpunoxenue 5).

2. OueHouHbIN OJIaHK U KpUTepUu oleHnBanus npoektoB (IIpunoxenue 2).

3. AnropuTMa  TEIarorMuyeckoro HaoOmojeHus 3a  chHOPMUPOBAHHOCTHIO

npeaAMeTHbIX pe3ysbTaToB (IIpunoxenue 3).
MeTanpeaMeTHbIe pe3yJbTaThl
MeTtanpeaMeTHBIC PE3yJbTaThl OCBOCHHS IPOTPAaMM  OIICHUBAIOTCS B XOJC
OpPraHU30BaHHOTO TEIarOTUYECKOT0 HAOJIO/IEHUsS 3a JeThbMU B TIPOIecCe MX Y4eOHO-
TBOPYECKOU JIeATeTLHOCTH Ha OCHOBE:
1. AnropuTMa = IE€IarOTMYECKOro  HaOmoAeHus 3a  CchOPMUPOBAHHOCTHIO
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MeTtarpeaMeTHbIX pe3ynbraToB (IIpunoxenue 3).
JInuHOCTHBIE pe3yJIbTaThI
YpoBeHb  JOCTIKEHHUS JIMYHOCTHBIX PE3yJIbTaTOB  OIICHUBACTCS B  XOJe
He1aroruyeckoe HaboACHUS 3a yYallluMKCs ¢ OTIOpOi Ha
1. AJTOpUTM  TMENaroruuyeckoro HaOJMIOACHHS] JMYHOCTHBIX  PE3YyJIbTaTOB
nporpammsl (IIpunoxenue 3).

2.5 Memoouueckue mamepua,ivt

MeTtoabl 00y4eHus

HndbopmaninoHHO-pEeLIeNTUBHEIN: Oecea, MPOCMOTP BUEO;

2. DBpPUCTHUYECKHI: COBMECTHOE 00CYXJIeHHE paboT ydaliuxcs, aHaJIu3 COOCTBEHHON
paboThI;

3. PenmponayKTHBHBIN: BBITOJHEHHE PAOOTHI MO TEMe, CIEeIOBaHHE 3a MEAaroroMm B
TEXHUKE BBIIIOJIHECHUS;

4. TIpOEKTHBIN: BBITTOJIHEHUE CAMOCTOSITEILHOM JeATeIbHOCTH, KOTOPAasi HalpaBjieHa Ha
JNOCTUKEHNE KOHKPETHOM LETIH.

=

Ilenaroruyeckue TeXHOJIOIMH

TexHoJorusd NPOCKTHOW  JEATENIbHOCTH  NPUMEHAETCS Ul OpraHu3aluu
IIPAKTUYECKOHN AEATEIbHOCTH yUYalIuXcsl B paMKax 00pa3oBaTesIbHOM MPOrpaMMBl.

B ocHOBe JaHHOM TEXHOJOTMH JIEKUT pPAa3BUTHE II03HABATEIBHBIX HABBIKOB

yYallluXcsl, YMEHUW OPUEHTUPOBATHCS B HMH(POPMALMOHHOM IPOCTPAHCTBE, PA3BUTHE
KPUTUYECKOTO MBIIUICHUS. OTO JAESATENbHOCTb, KOTOpas MO3BOJSET NPOSIBUTH CeOs
WHIUBUYyAIIbHO WJIM B TpYyIe, MOnpoOOBaTh CBOM CHUJIbI, MPUIIOKHUTH CBOM 3HAHUA,
MOKa3aTh MyOJIMYHO JOCTUTHYTHIN PE3yJIbTAT.
[IpoekTHas neATENbHOCTh B paMKaX MPOrpaMMBbl HAPABJIEHBI HA MPUBJICUEHUE BHUMAHHUS
MOAPOCTKOB K BOIIPOCAM YJIYUILIEHUS KayeCTBa TOPOJCKOM Cpebl U JOCTUKEHUS LIU(PPOBOH
3pEJIOCTH B SKOHOMHMKE U colMalibHOM cdepe. [IpobGiemMHoe nosie mpoeKToB onpeaensieTcs
pPETHOHAIIBHBIMM ~ OCOOCHHOCTSIMH U O0ECNeuuBaeTcs  COTPYAHUYECTBOM  C
VHIYCTPUAIBHBIMUA U COLUAIBHBIMU [TapTHEPAMU.

TexHoJi0THS 3IEKTPOHHOTO 00YUYEHUS MO3BOJISIET UCIOB30BaTh B 00pa30BaTeIbHOM
IIPOLIECCE BUACO-YPOKM JUII CAaMOCTOSITENIBHOIO H3Y4YEHHs IPONYIIEHHOM TEMBI, WIIU
popabOTKHU TBOPUECKUX MPOEKTOB. MaTepuanibl pa3MelaloTcs Ha 00JJaYHOM XpaHWIUIIE
(Sunexc-nuck).

Kenc-TeXHOJIOrMU — 3TO METOOJIOTHS PEMICHUS MPAKTUYECKUX 3a/1a4 Yepe3 aHAIIN3
KOHKPETHBIX cUTyalui (keiicoB). B KOHTEKCTe mporpaMMbl  KeHC-TEXHOJOTUU
UCIIONB3YIOTCA JJIsl OOYUYEHHS PEIICHUIO peabHbIX WHXKEHEPHBIX MPOOJIEM, CBA3AHHBIX C
pa3pabOTKOM, MPOU3BOJCTBOM W TMPUMEHEHUEM MHUKPOCXEM M JPYTUX KOMIIOHEHTOB
MUKpPOAJIEKTPOHHBIX cucteM. Kelic-3aganus noa0uparoTcss B COTPYJHUYECTBE C
VHJYCTPUAIBbHBIMUA U COLUAIBHBIMU ITAPTHEPAMU.

TexHoJIorus HaCcTaBHUYECTBA — NPEANOJIAracT B3aUMOACHCTBHE Yy4YaIMXCs, IPH
KOTOPOM OJMH U3 YYallluXCsl HAXOAUTCS Ha 00Jiee BHICOKOM YPOBHE OCBOEHUS TPOTPaMMBI
1 00Ja/1aeT OpraHN3aTOPCKUMU U JIMAEPCKUMU KaueCTBaMU, MO3BOJISIOIIMMU €MY OKa3aTh
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BECOMOE BJIMSIHUE HA HACTABJISIEMOTO, JIMIIEHHOE, TEM HE MEHEE, CTPOToil CyOOpAuHAaIIIH .
Ilepemaya ombiTa YYaCTHHKOB OJMMIIMAAbI MPOLUIBIX JIET, NMPUBJICYEHUE YYaAIIUXCS B
JaCTUYHO C(HOPMHUPOBAHHBIE KOMAH/IBI.

®opMBbI OpraHu3anuy 00pa3oBaTebLHOI0 NMpoLecca
B cooTrBercTBUM ¢ mpoduiieM mporpaMMmbl OCHOBHOW (OPMOM OpraHu3aiuu
00pa30BaTENBLHOIO MPOLIECCa SABISAETCS TPYNIIOBOE 3aHSITHE.

®opMbl OpraHu3auy y4eOHOr0 3aHATHUS
- JIeKUMH, Oecespl;
- MacTep-KJacc;
- BBIMIOJIHEHHE CAMOCTOSITEILHOM PabOThI;
- TPOEKT;
- DKCKYypCHS,
- COpPEBHOBAHUE;
- 3aluTa MPOEKTOB.

Haubonee npuopumemnasn gpopma 3anamuii o mporpaMmme sIBISIETCS — MPAKTHKYM
(IpakTHYECKOE 3aHATHUE).

[lesp mNOpakTUYECKUX 3aHATUM 3aKIIOYAETCS B CIEAYIOIIEM: 3aKpelnuTh Y
0Oy4Jaronmxcst MoJ0KEHUsI TEOPUU U YIITyOUTh 3HAHUS IPEIMETA; BBISIBUTH TPAKTUYECKOE
3HAUYEHHUE TEOPETUYECKUX TMOJOKEHUM; CHOCOOCTBOBATh OCMBICICHHOMY YCBOCHHIO
Marepuaia; COJIEUCTBOBATh Pa3BUTHIO HABBIKOB CAMOCTOSITENIbHOW pabOThl; pa3BUBATh
yMEHUE MyOJIUYHO BBICTYNATh.

CTpyKTypa MpakTUYECKOTO 3aHSITHUS:

e Bpoauwrii sTam (MOTHBHpPOBAaHHWE Ha YYEOHYIO ESITCIHHOCThH, AaKTyaTH3aIlus
3HAHUN).
e (OcHOBHOM 3Tal (MOCTPOSHUE MPOCKTA PEIICHUS TPOOIEMBI, peaaru3alius MPoeKTa)
e 3aKJIIOUYUTEIBHBIN (IEPBUYHOE 3aKpeIUieHne, peduiekcust yueOHOU NeaTeIbHOCTH).
JunakTudyeckoe oOecreueHrne peanns3alui nporpaMMbl pa3paboTaHO B COOTBETCTBUU C
Y4EOHBIM TIJIAHOM MPOTrpaMMbl U OPUEHTHUPOBAHO, HA JIMYHOCTHBIE U METaNpPEIMETHBIC
pe3ybTaThl 00pa30BaHMS:

. VYyeOHble MaTepualbl U3 KOMIUIEKTa KOHCTPYKTOpa

. Paznmarounslili MaTepran U3 KOMILUIEKTa KOHCTPYKTOpa

. KoHCTpyKMu cOOCTBEHHOTO U3TOTOBJICHUS U MMPOTPAMMBI K HUM.
. Metoauueckue pa3pabOTKH 3aHITHH MO TEMaM MPOrPaMMBI.

JI7ist myyniero yCBOeHUsl MaTepuaa nporpaMMbl CyIIECTBYET pa3fdaTOUYHbIM MaTepHual ¢
MOIIAaroBOM TEXHUKOU, y4eOHbIE TOCOOUS
[Iporpammel 1 mporpaMMHOE 0OecriedeHHe:

. TpaccupoBka me4aTHbIX I1aT
. Jlutepatypa, s paboOThl C yYalIUMHUCS. TEMaTHYECKUE TOA00PKH
MaTEpUaoB.
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3. PaGouasi nporpaMmma BOCIIMTAHMS
eanb 1 3a1a4n
Ieab BocnuTaHMS: BOCTIMTAHUE TOPIOCTH 32 JOCTHIKEHUS OTCYECTBEHHOW HAYKH H
TEXHUKH, CTPEMJICHHE BHECTH BKJIAJ B Pa3BUTHE CTPAHBI Yepe3 COOCTBEHHBIC HAYUHBIC U
TEXHUYCCKUEC JOCTHKCHHUS.
3agaum BOCIUTAHMSA:
— (¢opMHUpoBaTH TOHUMAHUE 3HAYUMOCTH TEXHOJIOTMH B JKM3HH POCCHUHUCKOTO
00IIIeCTBA;
— (¢opMHpOBaTh IIEHHOCTHOE OTHOIICHHE K BOMPOCAM TEXHUYECKOTO CyBEpPEHHUTETA
Poccun u HoBocubupckoii obnacTu;
— (opMHpOBATH BOJIEBBIC KAYECTBA, TAKUE KAaK YIIOPCTBO U JUCITUTIIMHUPOBAHHOCTD;
— COJeicTBOBATh MPOGECCHOHATBHOMY CaMOOIPEIEICHUIO MOAPOCTKOB B 001acTH
WHKEHEPHBIX U TEXHUYECKUX CHEIMATbHOCTEH.
Oco0eHHOCTH OPraHu3yeMOro BOCIMTATEILHOIO Mpoiecca
OO0yueHre MUKPORJIEKTPOHUKE CBSI3aHO C UCTOJIB30BAHUEM TEXHOJIOTHI, KOTOPbIE
MOTYT UMETh KaK MOJIOKHUTENIbHOE, TaK U OTPUIIATEIbHOE BIUsIHUE Ha 0011ecTBo. [TorTomy
Ha 3aHATUSAX OOCYXKIAIOTCA ITHUUECKHE ACMEKThl MCIOJIb30BAHMS TEXHOJOTUM, TaKUE Kak
3aInTa JaHHBIX, KOH(QUIESHIINATLHOCTh M OTBETCTBEHHOCTD 3a pPa3padOTKy MPOTYKTOB.
OpmHO M3 BaXKHBIX HAMPABJICHWHA BOCIUTATEIHLHOW paOOTHI C MOAPOCTKAMH - OPTaHHU3AINS
BCTpEY C WHKCHEPAMH, YYCHBIMH M CICHHAIACTAMH B OOJACTH MHUKPOIJIECKTPOHHUKH.
DKCKypCHH Ha MPEIIPHUATHS, Ta00OPaTOPUN B UCCIICIOBATEILCKIE HHCTUTYTHI TIO3BOJISIOT
MOJAPOCTKAM yBHUJETh pealbHbIC MPUMEPhl MPUMEHCHUS 3HAHUH, a TaK)KE€ BIOXHOBHUTH MX
Ha JlaJbHelIlee pa3BUTHE B 3TOU cepe.

HanpagJieHusi, popMbI U coep:KaHKue AeITeJbHOCTH

rpaxjaaHcKoe BoOCHUTaHMe — (HOpPMUPOBAHHE POCCHMCKON TpaskIaHCKON
HJICHTUYHOCTH, IPUHAIJICKHOCTH K OOIITHOCTH TpaxkaaH Poccuiickoit deneparuu;

NATPUOTHYECKOE BOCTIMTAHUE — BOCITUTAaHUE JIIOOBU K pOJHOMY Kparo, Poaune,
CBOEMY Hapoay, YBOXEHMs K APYruM HapoaaM Poccuu; MCTOpHYECKOE NPOCBELICHUE B
00JIaCTH TEXHOJIOTHYECKUX OTKPBITHM, (OpMUpOBaHHE IIEHHOCTHOTO OTHOIICHUS B
BOINPOCAaX TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPAHBI U PETHOHA;

TPYAOBO€ BOCIUTAHHE H MNPOPEeCCHOHAIBLHOIO CaMOONpeIeJeHuss —
BOCIHUTAHUE YBAXCHUSI K TPYyAy, TPYIAIIUMCS, pe3yibTaTaM Tpyjaa (CBOEro U JPYyrux
J0JIeH), OpUEHTAllMS Ha TPYAOBYIO AESATEIBLHOCTb, MOJyYeHHUE MPodecCuu, TUYHOCTHOE
CaMOBBIPAXEHUE B MPOAYKTHBHOM, HPABCTBEHHO JOCTOMHOM TpPYAE€ B POCCHUHUCKOM
00111eCTBE, TOCTUKEHUE BBIIAIOIINXCS PE3YyJIbTATOB B MPO(PECCHOHATBLHON NeITeIbHOCTH
HHKEHEpHOH cdepe;

HEHHOCTH HAYYHOTI'0 MO3HAHUS — BOCIIHTAHUE CTPEMJICHHUS K TIO3HAHUIO ce0s U
JIPYTHUX JFOACH, TPUPOBI M 00IIIECTBA, K TOJTYYCHHUIO 3HAHUN, KAYECTBEHHOTO 00pa30BaHMs
C Y4€TOM JINYHOCTHBIX MHTEPECOB 1 OOIIECTBEHHBIX MMOTPEOHOCTEH.

ILiranupyemble pe3yJbTaThl BOCIMTAHUSA
— OyAyT NOHUMATh 3HAYUMOCTh TEXHOJIOTUHN B KU3HU POCCUICKOTO OOLIECTBA;
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— copMupyeTcsi 1IEHHOCTHOE OTHOIIIEHUE K BOIMPOCAM TEXHUYECKOTO CyBEpEHUTETa

Poccun n HoBocubupckoit o0nactu;

— Oynyr
I[I/ICHI/IHJII/IHI/IPOBEIHHOCTB;

IIPOABJIATH BOJICBBIC

Ka4dycCTBa,

TAaKHC

KaKk  yIopCTBO

51

— OyAyT CTpeMUThCA K MPOPECCHOHAIBHOMY CaMOOMpEEICHUI0O B 00JacTu

HHXCHCPHBIX U TCXHUYCCKUX CHCHH&HBHOCTGﬁ.

Bce Bocniutarensabie Mepornpusitus GopmupytoT «KanenaapHslii aaH BOCIIUTATEIbHOM
paboTEI».
Pe3ynprar BOCHMTaHUS — 3TO M3MEHEHUS B JIMYHOCTHOM pa3BuTHH JeTed. Cucrema
BOCIUTATENbHOW pabOThl OOECIEeUMBACT pPEATU3alUI0 MHIUBUIYaIbHBIX MOTPEOHOCTEH
yuamuxcsa. Pe3ynmpraTamMu BOCHHTATEIbHOW paOOTHI SBISETCS YPOBEHb JIMYHOCTHOTO
Pa3BUTHS yYalIUXCS.
Cucrema MOHHMTOpPHHIA BOCIUTATENIbHBIX pe3ynbTaroB 1o Pabouelt mnporpamme
BOCIIUTaHUs HANPSAMYIO CBs3aHa C CUCTEMON MOHUTOpPUHIA PE3YyJIbTATUBHOCTA OCBOEHUS

nporpaMmMbl B II€JIOM. MeTobl MOHUTOPUHTOBBIX HCCJIEIOBAHUMN: I€1arOTHYECcKOe
HaOII0ZIeHNE, Oecea.
KasiengapHblii VIAH BOCIUTATEILHON PadoThI
Ne MeponpusiTue, 1eja, COObITHS HAIIpaBJIeHHE MecsIL
BOCIIUTATECJIBHOU MnpoBeaACHUSA
padoThI
1. Macrep-knacc o CO3/ITaHUIO0 IrpaXX1aHCKOE CEHTSIOpb, 22
3JICKTPOHHOM OTKPBITKM KO JIHIO BOCIIUTAHUE
YUUTEIIS
2. Opranuzanust BoicTaBku «VcTopus NaTPUOTUYECKOE OKTSI0pb, 22
MUKPORJICKTPOHUKI BOCITUTAHUE
3. becena 0 TEXHOJOTUYECKOM MMaTPUOTUYECKOE STHBaph, 23
cyBepenurere Poccun BOCITUTAHUE
4. BceTpeda c nHTepecHbIM 4eTOBEKOM — | MpodeccuoHaibHOe MapT ,23
WHXEHEPOM CaMOONPEICIICHHE
d. CopeBHOBaHUE O COOpKE KOpMyca | [IEHHOCTH HAy4YHOTO amnpensb,23
YCTPOWCTBA MMO3HAHUS
6. BricTaBKa 3JIEKTPOHHBIX YCTPOMCTB | LEHHOCTH HAYYHOTO Maif,23
MO3HAHUS
1. DKCKypCHsl B My3€e CBA3U U TEXHUKH NaTPUOTUYECKOE OKTSI0pb, 23
BOCIIUTAHUE
8. Kunonekropuii  «®aHTacTUKa ¥ | LEHHOCTH HAYYHOTO nekabpsp, 23
peanbHOCTBY: [IpocMoTp puibMOB O MO3HAHUS
TEXHOJIOTHSX Oyy1miero u
00CYXKJIEHUE MX PEaTUCTUYHOCTH.
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9. becena  «DHeprocOepexeHue U IpakIaHCKOE STHBapb, 24
skoJorus»: OO0CyXJIeHue BOMPOCOB BOCIIUTAHUE
SHEProcOepeKCHUS U IKOJIOTUUHOTO
WCNOJIb30BaHUSI TEXHOJIOTHM.

10. | Jluckyccuonnblii kiy® «bymymnee | IEHHOCTH HAyYHOTO deBpann, 24
TEXHOJOTUI»: O6cyxaenue MO3HAHUSA
MEePCIIEKTUB Pa3BUTHUSI TEXHOJIOTHH,
BJIMSIHUE Ha 0OIIIECTBO M YKOHOMHUKY.

11. | BeicTaBka «KeHuHbI B MaTPUOTHUYECKOE Mmapr, 24
AIICKTPOHUKEY [Ipa3aHOBaHue BOCITUTaHHUE
MexayHapoTHOTO >KEHCKOTO JIHS,
MTOCBAIIEHHOE KEHITTHAM -
WHXEHEPaM M YICHBIM

12. | llpaktukym  «PeMOHT  OBITOBOM TPYAOBOE Mmaii, 24
TEXHUKI» BOCITUTAHUE

13. | Dkckypcusi B OMOIHOTEKY rpaXKJIaHCKOE ceHTs0psb, 24

BOCITUTAHUE

14. | Berpewa ¢ mpeacTaBUTENSIMU BY30B | MPodecCHOHANIBHOE HOsSI0pb, 24
U KOJUIE/DKEH, paccKas3bIBAIOIIUE O | CaMOOTMpe/eIcHUe
BO3MOXHOCTH MIPOJIOJDKEHUS
00pazoBaHUs B obmactu
AIICKTPOHUKH.

15. | Okckypeus CUBHUA npodecCUOHATIEHOE SIHBApb, 25

CaMOONPEICIICHHE

16. | becena «DnekTpoHWKa Ha 3aIUTE NaTPUOTUYECKOE deBpab, 25
CTPaHbBD» BOCITUTAHUE

17. | TBopueckuil Beuep «IJIEKTPOHUKA U | IIEHHOCTH HAyYHOTO arnpe’b, 25
UCKYCCTBO: JlemoHCTpanus MO3HAHUS
IIPOEKTOB, COYETAIOIINX

ANEKTPOHUKY U  XYJ0KECTBEHHOE
TBOPYECTBO.
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4.CIUCOK JIUTEPATYPbI
HopmaTuBHO-nipaBoBoe o0ecnevyeHue MporpaMmbl

1. Vka3 Ilpesunenta Poccuiickoii @enepaunu ot 19.12.2012 Ne 1666 «O
Crparernu rocyJapCTBEHHOW HalUMOHAIbHOW nNoJUTUKH Poccuiickoii ®enepanuu Ha
nepuon 10 2024 rogax.

2. Vka3 IIpesunenrta Poccuiickoit @eaepanuu ot 21.07.2020 «O HaIMOHATBHBIX
uenax pazsutusi PO nva nepuoa 1o 2030 roga.

3. Vka3 Ilpesunmentra Poccuiickoit ®deneparuun ot 09.11.2022 Ne 809 «O6
yTBepkJIeHun OCHOB TOCYJapCTBEHHOM TMOJUTUKUA IO COXPAHEHUI0 W YKPEIUICHUIO
TPAJAUIIMOHHBIX POCCUICKUX JYXOBHO-HPABCTBEHHBIX IIEHHOCTEM.

4, O®enepanpublii 3akoH OoT 29.12.2012 No 273-®3 «OO0 oOpa3zoBaHuud B
Poccutickon @eneparum.

S. Pacnopskenune [IpaButensctBa Poccniickont @enepammu ot 29.05.2015 Ne
996-p «O6 yTtBepxkaennn CTpaTteruu pa3BUTHS BocniuTaHus B Poccuiickoit Deaepannn Ha
niepuo 10 2024 rogay.

6. [TocranoBienne ['maBHOrO roOCyJapCTBEHHOrO CaHUTApHOro Bpaya PO ot
28.09.2020 Ne 28 «O0 yTtBepxknenuu canutapHsix npasui CII 2.4.3648-20 «CanurapHo-
AMUIEMHUOJIOTHUECKHE TPEOOBAHUSI K OPTaHU3alMsIM BOCHUTAHUS U OOy4YEHHs, OTAbIXa U
03JIOPOBJICHHUS AETEH U MOJIOJICKIY.

7. [TocranoBiennss ['mMaBHOrO TOCYZapCTBEHHOrO CaHUTApHOro Bpaya PD ot
28.01.2021 Ne 2 «O06 yTBepkIeHUM caHUTApHBIX MpaBui U Hopm» CanlluH 1.2.3685-21
«'urneHnyeckue HOPMATHUBBI U TpeOOBaHUS K OOecreueHuro O0e30MacHOCTH U (W)
0e3BpeTHOCTH JIJIs YeTloBeKa (PaKTOPOB Cpeibl OOUTAHUS.

8. Konnenmus pa3BuTHs JOMOJHHUTENBHOTO oOpaszoBanus aetei g0 2030 roxa
(yrBepxaeHa pacnopsixkenueM IlpasurensctBa Poccuiickoit ®denepanuu ot 31.03.2022 Ne
678-p).

Q. Konnenuuu Ttexnomoruueckoro pazsutus g0 2030 roma (yTBepkiaeHa

pacnopsbxkenueM [IpaBurensctBa Poccuiickoit @enepanuu ot 20.05.2022 Nel1315-p.)

10. IIpuxa3z MunuctepctBa nmpocsenieHus Poccuiickoit @enepammu ot 27.07.2022
r. No 629 «O0 ytBepxkaeHuu Ilopsinka opraHuszanuy U OCyIIECTBICHHUST 00pa30BaTeIbHOM
NEATEIbHOCTHU 10 JOTOJHUTEIBHBIM 00111e00pa30BaTEIbHBIM MIPOrpaMMamy.

11. TlocranoBnenue [IpaBurensctBa HoBocubupckoit obmactu ot 19 mapta 2019
roga Ne 105-nm «Crparerus comuaibHO-3KOHOMUYECKOro pa3puTus HoBocubupckoi
obmactu 10 2030 romax.

12.  VYcraB MAOVY «Jluneit Ne 22 «Hagexna Cubupu» (yTBEpKICH MPUKA30M
HavyanbHUKa JlemapramenTa obpasoBanus mapuu ropoaa HoBocubupcka Ne 0744 — on ot
02.09.2022 r.);

13.JTokanbubie akTel MAOY «JIuneit Ne 22 «Hanexna Cubupny.

MeTtoanyeckue peKOMeHAAUun
1. Bocnurtanue kak neneBas (yHKIUS JOTOJHUTEIBHOTO OOpa30BaHUs JETEH:
MeToauyeckue pekomenaamnuu. — Mocksa: BIIXT, 2023.
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2. JonosHuTeNnbHBIE 00IIC00pa3oBaTEIbHbIE 00IIEPa3BUBAIOIINE MPOTPAMMBI
(BKJIIOYAst pa3HOYPOBHEBBIE M MOYJIbHBIC): METOAUYECKUE PEKOMEHIAIIUH 10 pa3paboTKe
U peayim3anuu. — 3-¢ u3f., u3M. u ponoyH. — HoBocubupck: 'AY J10 HCO «OLPT JulO»,
PMI1], 2023;

3. Mertoauyeckre peKOMEHJAIMU 10 MNPOCKTUPOBAHUIO JIOMIOTHUTEIBHBIX
oO011epa3BUBAIONINX MPOrpaMM (BKIIIOYasi pa3HOYPOBHEBBIE MPOTrPaMMBbl) (pa3paboTaHHbIC
Munoopuayku Poccum coBmectHo ¢ ['TAOY BO «MOCKOBCKMI TrOCYyIapCTBEHHBIN
negarorndeckuii  yHusepcurer», @OI'AY  «DenepanbHblii  HHCTUTYT  Pa3BUTHS
obpazoBanusi», AHO JIIIO «OtkpsiToe oopazoBanue», 2015 r.) (Ilucbmo MunucrepcTBa
obpasoBanus u Hayku P® ot 18.11.2015 Ne 09-3242);

4, MeTtonnueckre pEeKOMEHJAlMU IO pa3padoTKe W pead3aluu pasjenia o
BOCIIUTAHUU B COCTaBE JOMOJHUTEIBHOU 00111e00pa3oBaTebHON 0OlIEepa3BUBAIOLIEH
nporpaMmsbl. - ®I'BHY "NHCTUTYT H3ydyeHUs: JETCTBA, CEMbU U BocnuTanus'", 2023.

Jluteparypa /s mexarora:

1. PocnsaxoB A. B. UnTepHer Bemieil : yuebnoe nocodue / A. B. Pocasikos, C. B.
Bansmmn, A. 1O. I'pebemkoB. — Camapa : I10BOIDKCKHI TOCYy1apCTBEHHBIN YHUBEPCUTET
TeJIeKoOMMyHUKanuii u napopmatuku, 2015. — 135 c.

2. Ilerun B. A. Co3ganue ymHoro aoma Ha 0aze Arduino / B. A. Iletun. —
Mocksa : JIMK IIpecc, 2018. — 180 c. — ISBN 978-5-97060-620-9. — TexkcT :
anexktpoHHbit // Ludposoit obpazoarensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125010.html (nata oopamenus: 18.10.2022).

3. VYamu Commep. [IporpamMmmupoBanue MUKPOKOHTPOJUIEPHBIX IJIAT. 2-€ U3, /
VYamu Commep. — Cankr-IlerepOypr: bXB-IletepOypr, 2017.

st 00yyaromuxes:
1. Jlbxepemu biym. M3ydaem Arduino. MTHCTpyMEHTBI B METO/IbI TEXHUYECKOTO

BonmeocTBa. — Cankr-IlerepOypr: BXB-IletepOypr, 2018.

HNHTepHeT-pecypcenl:

1.  JHdokymeHTamuss i MukpokoHTpoiuiepa  ArduinoUno. —  URL:
http://arduino.ru/Hardware/ArduinoBoardUno (mara ooOpaienus: 18.02.2023).
2. [IporpammupoBanue MUKPOKOHTpOJIIEpa ArduinoUno.

URL:thttp://arduino.ru/Reference (nara obparenus: 03.04.2023).
3. Internet of Things.ru — Poccuiickuii McCIeAOBATEIbCKUNA W KOHCAJITHHIOBBIN

neHtp: . — URL: http://internetofthings.ru/ (nara o6pamenus: 18.02.2023).
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KasengapHo-remaruyeckuii rpapux

1-#1 ron oOyueHus

Hpunoxenne 1

No Kou- ®dopma
Jlara ®opMma 3aHATUSA BO Tewma 3ansaTHA KOHTPOJIA
4acoB

1. | 01.09.2022 | Teoperuueckas | 2 Brenenue. MncTpykTax mno Ormpoc
TeXHHUKE 0€30MaCHOCTH.

2. 109.09.2022 | Teoperuueckas | 2 3HAKOMCTBO CO Cpeoit Ormpoc
nporpammupoBanus Arduino
IDE.

3. 116.09.2022 | Teoperuueckas | 2 3HAKOMCTBO C 3JIEKTPOHHBIM Ompoc
KOHCTPYKTOPOM.

4. | 23.09.2022 | Teopernueckas | 2 CeTouon v pe3ucTop. Ormpoc

5.1 30.09.2022 | IlpakTuueckas 2 Caeroauona v pe3ucTop. HaOmronenue

6. | 06.10.2022 | Teopernueckass | 2 [ToTrenumomerp. Ormpoc

7.113.10.2022 | IlpakTrueckass | 2 [ToTenunomerp. Habnronenue

8. 1 20.10.2022 | Teoperuueckass | 2 TakToBas KHOMKA U Ompoc
MEPEKITI0YATENb.

9. 127.10.2022 | ITpakTrueckas 2 TakToBast KHOIIKA U HaOmronenue
MEPEKITI0YaTENb.

10| 03.11.2022 | Teoperuueckass | 2 CeroanoHas 1mKana u Omnpoc
TPEXIBETHBIA CBETOAMO.

11 10.11.2022 | IIpaktuyeckas | 2 CeroanoaHas mKana u Habnronenue
TPEXUBETHBIN CBETOIUO/.

12 17.11.2022 | Teoperuueckas | 2 VY bTpa3ByKOBOH NaTYUK Omnpoc
pacCTOSIHHUS.

13| 24.11.2022 | IIpaktuyeckas | 2 VY bTpa3ByKOBOH NaTYUK Habnronenue
pacCTOSIHHUS.

14 01.12.2022 | Teopernueckas | 2 KK-3xpan. Ompoc

15| 08.12.2022 | [Ipaktuyeckas | 2 XKK-3kpaH. Habmonenue

16 15.12.2022 | Teopetuueckas | 2 7-CerMeHTHBIN HHIUKATOP. Ompoc

17 22.12.2022 | Tlpaktryeckas 2 -CerMEHTHBIN WHIUKATOP. HaOmroneune
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18. 29.12.2022 | Teoperuueckas 3HAKOMCTBO C HEHPOCETEBBIMU Ompoc
mozensimu. Obnactu
MPpUKJIaAHOTO NpuMeHenus M.
19, 12.01.2023 | Teoperuueckas [IpuMeHeHne HEMPOCETEBBIX Ompoc
MOZEJIEH IS IOMCKA
nH(pOpMaIuy.
204 19.01.2023 | IIpakTHueckas [IpumeHneHne HENPOCETEBBIX Habnronenue
MoJIeTiel [l ToucKa
uHpOopMaLUH.
21, 26.01.2023 | IIpakTudeckas [IpuMeHeHne HEUPOCETEBBIX Ha6mronenue
MOZEJIeH IS IOUCKA
nH(pOpMaITuy.
22 02.02.2023 | Teoperuyeckas [IpumeHeHne HENPOCETEBBIX Omnpoc
MoOJIeTIeH JIIsl HaluCaHus U
OTJIAJIKU KOJI.
23, 09.02.2023 | IIpakTuueckas [IpuMeHeHne HEMPOCETEBhIX Hab6mronenue
MOJIETIEN JJIsl HAllMCaHUA U
OTIAJIKU KOJIa.
24, 16.02.2023 | IIpakTrueckas [IpumeHeHne HEHPOCETEBBIX Habnronenue
MoJIeTIeH JIJIsl HaluCaHus U
OTJAJIKU KOJIa.
25, 01.03.2023 | Teopetruueckas 3HaKOMCTBO C OHJIAlH- Ormpoc
mwiardpopmamu Tinkercad u
Wokwi.
26, 08.03.2023 | Teopernyeckas\ [IpoekT «nexkTpoHHOE Omnpoc\Ha6i
MIpaKTUIECKast MMAAHUHOY. I0JICHHE
27, 15.03.2023 | IIpakTuueckas [IpoekT «DnexkTpoHHOE 3amura
MMAAHUHOY. MIPOEKTa
28 22.03.2023 | Teopernueckasi\ [TpoexT «YMHBI Omnpoc\uabn
MpaKTU4ecKas MIEPEKPECTOK. I0J/ICHHE
29, 29.03.2023 | IIpakTHueckas IIpoekT «YMmHbIN Habnronenue
MEPEKPECTOKY.
30 05.04.2023 | IIpaxkTHueckas IIpoekt «YMmHbIN 3amura
MEPEKPECTOKY. MPOEKTa
31 12.02.2023 | Teopernueckas\ [TpoekT «YMHas Teruia. Omnpoc\uabn
MpaKTU4ecKas I0J/ICHHE
32, 19.02.2023 | IIpakTrueckas [IpoekT «YMHas Teriuia. HaOmronenue
33, 26.04.2023 | IIpakTrueckas [IpoekT «YMHas Teraumna. 3amuTa
MPOEKTa
34, 03.05.2023 | TeopeTrnyeckas 3unakomctBo ¢ HTO Junior Omnpoc
MJIaIIei BO3pacTHOM
KaTerOpuH.
35 17.05.2023 | Teoperuueckas Paz6op u pemienue 3aganuit Omnpoc
HTO Junior mpomnuisix jet
TEXHUYECKON HAMPaBICHHOCTH.
36. 24.05.2023 | ITpakTrdeckas Pa36op u pemenue 3anannii HaOmroneune

HTO Junior nponuisix et

TEXHHYECKON HAIpPaBJICHHOCTH.
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2-ii rox 00yueHus

No Kou- ®dopma
dopMma 3aHATUSA BO Tema 3ansaTUs KOHTPOJIA
Jara
4acoB
1. | 06.09.2023 | Teoperuueckas 2 Brenenue. MncTpykTax mno Ompoc
TEeXHHUKE 0€30MacCHOCTH.
2. | 13.09.2023 | Teoperudeckas 2 [Ibe30m3nyyarens. Ompoc
3. | 20.09.2023 | [IpakTuueckas 2 [Ipe30om3nyydarens. Hab6mronenue
4, |27.09.2023 | Teopernueckas 2 CepBorpuBo. Ompoc
5. 104.10.2023 | [IpakTuyeckas 2 CepBoripuBo. Habmoienue
6. |11.10.2023 | Teoperuueckas 2 DIEeKTpOMOTOP. Omnpoc
7. 118.10.2023 | [IpakTuyeckas 2 DIEeKTPOMOTOP. Habmonenue
8. |25.10.2023 | Teoperudeckas 2 Tepmuctop. Jatunk Ompoc
TEMIEPaTypHl.
9. |01.11.2023 | IIpakTuueckas 2 Tepmuctop. Jlatunk Hab6mronenue
TEMIIEPaTypHbI.
10. | 08.11.2023 | Teopernueckas 2 ®oropesucrop. JaTunk ceera. Omnpoc
11. | 15.11.2023 | IIpakTruyeckas 2 doropesucrop. [aTunk cBera. Hab6mronenue
12. | 22.11.2023 | Teoperuueckas 2 JlaT4uK BIAXKHOCTH U Ompoc
TEMIEPaTyphl BO3AyXa.
13. | 29.11.2023 | [IpakTHueckas 2 JlaTuuk BIaXXHOCTH U Habmonienue
TEMIIEpaTyphl BO3AyXa.
14. | 06.12.2023 | Teoperuueckas 2 JlaTuuk BiIa)KHOCTH MOYBBI. Omnpoc
15. | 13.12.2023 | [IpakTHueckas 2 JlaTuuk BIaQ)KHOCTH MOYBBI. Habmtonenue
16. | 20.12.2023 | Teopetuueckas 2 Keiic «IIpenmymiectBa Omnpoc
MIPUMEHECHHS HEHPOCETEBBIX
Mozeneil. CpaBHeHne
3aTpayeHHOTO BPEMEHH 0e3 1 ¢
ncnoJibzoBanueM NUy.
17. | 27.12.2023 | [TpakTudeckas 2 Keiic «IIpeumytmiecTBa HaOmroneune
MIPUMEHEHHS HEHPOCETEBBIX
Mojenei. CpaBHEeHHE
3aTpayeHHOT 0 BpeMeHHU 0e3 U ¢
ncrnonb3oBanuem M.
18. | 10.01.2024 | [IpakTuueckas 2 Keiic «IIpenmymectBa Habmronenue

MPUMEHEHUS] HEHPOCETEBBIX
Mozeneil. CpaBHeHHe
3aTpauyeHHOTO BpEeMEHH 0€3 U C
ncnoab3oBanuem M.
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19. | 17.01.2024 | Teopernueckas 0O0630p OHJIAltH KOHKYPCOB U Ompoc
OJIMMITHAJ 110 IEKTPOHUKE.
20. | 24.01.2024 | Teopernueckas\i [TpoekT «OxpaHHas Omnpoc\nabiroe
paKTHyecKast CUTHAJIU3ALUS. HUE
21. | 31.01.2024 | IlpakTHueckas [Ipoekt «OxpanHas Habnronenue
CUTHAJIM3aIUN.
22. | 07.02.2024 | IlpaxTrueckas [Ipoekt «OxpanHas 3amura
CUTHAJIN3aIU. MIPOEKTa
23. | 14.02.2024 | Teopernueckas\i ITpoekt «ITukcensHoe pucoBanue | Onpoc\uHabiroae
paKkTuyecKas Ha XXK-3kxpane». HHE
24. | 21.02.2024 | IlpakThueckas [poexT «IlukcensHoe pucoBanue | Habmronenue
Ha XKK-3kpaney.
25. | 28.02.2024 | IlpakThueckas [Ipoekt «llukcenbHOE prcoBaHue | 3amura
Ha XKK-skpaHey. MpOEKTa
26. | 07.03.2024 | Teoperuueckas\m [Ipoekt «Cucrema Omnpoc\uabiroze
paKTHYecKas ABTOMATHUYECKOTO yTIPaBJICHUS HUE
CBETOMY.
27. | 14.03.2024 | IlpakTrueckas [Ipoekt «Cucrema Habnronenue
ABTOMATHUYECKOTO YIIPABIICHUS
CBETOM.
28. | 21.03.2024 | [IpakTuyeckas [Ipoext «Cucrema 3amura
ABTOMATHUYECKOTO yTIPaBJICHUS MIPOEKTa
CBETOMY.
29. | 28.03.2024 | Teopernueckasi\i [Ipoext «KonTpoas Omnpoc\nabirose
pakTuyeckas TEMIEPaTypbl U BIAKHOCTH HUE
BO3/yXa C pa3HBIMHU
KJIMMAaTUYeCKUMHU 30HAMUY.
30. | 04.04.2024 | IIpakTuyeckas [Ipoekt «KoHTpoas Ha6mnronenue
TeMIIepaTypbl U BIaKHOCTH
BO3/yXa C pa3HBIMU
KJIMMAaTUYeCKHMMHU 30HAMUY.
31. | 11.04.2024 | IlpakTuyeckas IIpoext «KonTposb 3amura
TEMIIEpPaTypPbl U BIAKHOCTH MPOEKTa
BO3/yXa C pa3HbIMU
KITUMATHYECKIMHU 30HAMMI.
32. | 18.04.2024 | Teoperuyeckas 3nakomcTtBO ¢ HTO crapiueit Omnpoc
BO3PAaCTHON KATETOPHH.
33. | 25.04.2024 | Teopernueckas Paz6op u pemienne 3aganuit Omnpoc
MPOILIBIX JIET TEXHUIECKOM
HaMpaBJICHHOCTH.
34. | 16.05.2024 | Teopernueckas Paz6op u pemienue 3aganuit Omnpoc
MPOILIBIX JIET TEXHUYECKOM
HaIpPaBJICHHOCTH.
35. | 23.05.2024 | Teopernyeckas Pa36op u pemenue 3anannii Ompoc
MPOILIBIX JIET TEXHUYECKOM
HaIpPaBJICHHOCTH.
36. | 30.05.2024 | IlpakTuueckas Paz6op u pemienne 3aganuit Habmronenue

IMPONIIBIX JIET TEXHUYCCKOMU
HaIIpaBJICHHOCTH.
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3-ii rox 00yueHus

No Kou- dopma KOHTPOJIS
dopma 3aHATUA BO Tewma 3anaTHA
Jara
4acoB
1. 1 05.09.2024 | Teoperuyeckas 2 Beenenue. Unctpykraxk mo | Onpoc
TEXHUKE O€30IaCHOCTH.
2. 1 12.09.2024 | Teoperuueckas 2 UK-natuuk u UK-nyneT. Ormpoc
3. 119.09.2024 | IlpakTuueckas 2 UK-natunk u UK-mynsT. HaOmronenue
4. | 26.09.2024 | Teopernueckast 2 Bluetooth momyss. Omnpoc
5.1 03.10.2024 | IlpakTuyeckas 2 Bluetooth momysb. HaGmonenue
6. | 10.10.2024 | Teoperuueckas 2 O030p HOBBIX pPELICHUN B Omnpoc
cthepe NN.
7.117.10.2024 | Teoperuueckas 2 3HAaKOMCTBO C OHJIalH- Ormpoc
wiargpopmamu CircuitLab u
EasyEDA.
8. | 24.10.2024 | Teoperuueckas\up | 2 ITpoekt «VY nanenHoe Omnpoc\natitose
aKTHYeCcKas yIpaBJIeHUE CBETOIMOTHON | HUE
MOJICBETKOM Yepes
Bluetoothy.
9. [ 31.10.2024 | [IpakTHueckas 2 ITpoekt «VY nanenHoe Habmonenue
yIpaBJIeHUE CBETOINOIHON
MOJICBETKOM Yepes
Bluetoothy.
10,/ 07.11.2024 | [IpakTuyeckas 2 ITpoekt «VY nanenHoe 3aiuTa npoeKTa
yIpaBJIeHUE CBETOINOIHON
MOJICBETKOM Yepes
Bluetoothy.
11, 14.11.2024 | Teoperuueckas\np | 2 [Tpoext «KHomouHsbie Omnpoc\natitose
aKTHYecKas KOBOOM — UTpa Ha HUe
PEAKITHION.
12, 21.11.2024 | IIpakTuyeckas 2 ITpoext «KHOMOUYHBIE Habmonenue
KOBOOM — HTpa Ha
PEAKIIHION.
13, 28.11.2024 | [IpakTuueckas 2 [Tpoext «KHOmouHbBIE 3aiuTa nNpoexTa
KOBOOM — UTpa Ha
PEAKITHION.
14, 05.12.2024 | Teoperuueckas\np | 2 [Tpoekt «IlepersruBanue Omnpoc\nabitose
aKTHYecKas KaHaTa — UIpa Ha JABYX HUe
YYAaCTHUKOBY.
15 12.12.2024 | [IpakTuyeckas 2 ITpoekt «llepersaruBanue Habmonenue
KaHaTa — UTpa Ha JBYX
YYAaCTHUKOBY.
16,/ 19.12.2024 | [IpakTHyeckas 2 [Tpoekt «IlepersruBanue 3aiuTa npoexTa
KaHaTa — Urpa Ha JIBYX
YYaCTHHKOBY.
17, 26.12.2024 | Teoperuueckas\np | 2 [TpoexT «MobunbHas Omnpoc\natmoe
aKTH4YecKas mwiatdopma ¢ HHE
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nuctanionueiM UK-
yIpaBJICHUEM.

18.

16.01.2025

[IpakTnueckas

[Tpoekt «MoOunbHAS
maTdopma ¢
nuctaHuuoHHbIM K-
YOPaBICHUEMY.

HaoOmronenne

19.

23.01.2025

[IpakTnueckas

[Tpoekt «MoOubHaS
maTdopma ¢
auctaHuuoHHbIM K-
YOPaBICHUEMY.

3amuTa NpoeKTa

20.

30.01.2025

Teoperndeckas\np
aKTHYecKast

IIpoexr «IlynpT ynpasnenus
YCTPOMCTBOM C
HECKOJIbKUMU
CEPBOIPUBOIAMUY.

Omnpoc\natitoze
HHE

21.

06.02.2025

[IpakTnueckas

[IpoekT «IlynbT ynpaBieHus
YCTPOWCTBOM €
HECKOJIbKUMU
CEPBOIIPUBOJIAMUY.

HaOmronenue

22.

13.02.2025

[IpakTuueckas

IIpoekr «IlynbT yrpasieHus
YCTPOWCTBOM €
HECKOJIBKUMU
CEPBOIPHUBOIAMM.

3amnmTa npoeKTa

23.

20.06.2025

Teopernueckas

[TpoekT «MoOuabHas
poboTOoTEXHUYECKAas
miaTdopma Ha 6aze
Arduinoy.

Ompoc

24.

27.06.2025

[IpakTuueckas

[TpoekT «MoOuapHas
poboTOoTEXHUUECKast
iatgopma Ha 6aze
Arduinoy.

HaOmronenue

25.

06.03.2025

IIpaxTHueckas

[Tpoext «MobOunbHas
poboTOoTEeXHUUECKast
iatgopma Ha 6aze
Arduinoy.

HaOmronenue

26.

13.03.2025

IIpakTHueckas

[Tpoext «MoOunbHas
poboTOoTEXHUUECKast
iatgopma Ha 6aze
Arduinoy.

HaOmronenue

217.

20.03.2025

IIpakTHueckas

[Tpoext «MoOunbHas
poboTOTEXHUUECKAs
iatgopma Ha 6aze
Arduinoy.

HaOmronenue

28.

27.03.2025

IIpakTrueckas

[Tpoext «MoOunbHas
poboTOTEXHHYECKAs
atgopma Ha 6aze
Arduinoy.

3amuTa NpoeKTa

29.

03.04.2025

Teopernyeckas\np
aKTHYeCKast

W TOroBBIN IPOEKT.

Omnpoc\Habirose
HHE

30.

10.04.2025

[TpakTnueckas

W TOroBbIN IPOEKT.

Habmronenue
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31, 17.04.2025 | IlpakTuueckas HToroBbIii TPOEKT. 3amura npoexTa
32| 24.06.2025 | Teoperudeckas 3ammra uToroBoro npoekra. | Onpoc
33, 08.05.2025 | Teoperuueckas 3HaAKOMCTBO C Ompoc
Yemnnonatom
«IIpodeccronanbn
MJIaJIEH BO3PACTHON
KaTeropuH.
34, 15.05.2025 | Teoperuueckas Texunol TO. Beenenue. Omnpoc
35,/ 22.05.2025 | Teopernueckas\p Texnol TO. Cnaua Omnpoc\uabitoae
aKTUYecKas HOPMAaTHUBOB. HUE
36./ 29.05.2025 | IlpakTruueckas Texaol TO. Chaua HaOmronenue
HOPMATHUBOB.
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IMpunoxenue 2
OueHouHble MaTePHUAJIbI.

Bxoanasi imarsocTuka
Bomnpoce! Ajis1 0ecebl ¢ ydamumMucs

Uto Takoe MUKpO3IeKTpoHUKa? Kak BBl MOHUMAETE 3TOT TEPMUH?

Kaxkue 351eKTpOHHBIE KOMIIOHEHTHI BbI 3HaeTe? MoeTe Ha3BaTh HEKOTOPHIE U3 HUX?

Kaxkue coBpemMeHHbIE TEXHOJIOTUH Bac OoJibllie Bcero npubiekator? [Touemy?

3HaeTe JIM Bbl Kakue-HUOYJb H3BECTHbIE KOMIIAHWHU, paboTallue B 00JacTd

MUKPO3JIEKTpOHUKHN? Ha3zoBUTE OAHY-/IBE U3 HUX.

5. Kak BbI nymaere, kakuMm OyJner Oyayiiee MUKpOdJieKTpoHuku? Kakue n3MeHeHus
OXKHMIAI0TCS B OJIMKAUIIINE TOAbI?

6. EcTb i y Bac ombIT pabOTHI C 3JIEKTPOHHBIMH ITPHUOOpaMu W ycTpoiicTBamMu? Ecin
Jla, TO KaKOM UMEHHO?

7. Uto Bam HpaBUTCA AeNaTh B cCBOOOHOE Bpemsi? EcTh 1 y Bac X000H, CBA3aHHOE C
TEXHUKOHN WJIM HAyKOM?

8. C KaKkWMH CIIOKHOCTSIMH BBl CTAJTKUBAIACH TP U3YICHUH (DU3UKU FITH MAaTEMaTHKA?

9. Kak BBI CIIPaBIISIIUCH C HUMU?

10.Kak BbI OlleHMBaEeTe CBOM HaBBIKU pabOThI B koMaHae? JIerko i Bam coTpyIHUYATh
C APYTUMH JIFOIbMU?

11.EcTh 11 y Bac KOHKPETHBIC UJIEU WM MPOEKTHI, KOTOPHIMHU Bbl XOTUTE 3aHATHCS B
paMKax nporpaMmsl?

12.Yto anisa Bac BaKHEE: TEOPETUUECKUE 3HAHUS WM TIpaKTUYecKue HaBbIku? [louemy?

13.Kak BbI cumTaeTe, Kakhe JIMYHbIE KadecTBAa HEOOXOIMMBI JJIs ycIiexa B o0JlacTu

el NS

MHKPODJIEKTPOHUKHN?
14 Ectp 71 y Bac BOMOPOCHl WM TMOXEJIAHUS OTHOCUTENBHO MPOTrpaMMBbI
«MUKpPOIIEKTPOHUKAY ?
Texkymuii KOHTPOJIb
Omnpoc (mpumep)
1. Jlns yero Hy>keH pe3ucTop? B kakux equHUIaX U3MEPSAETCsl CONPOTUBIICHHUE
pesucropa?
2. Kax BBIMOJIHAIOTCS KOMaH/Ibl, HalTUCaHHbIC B Tese GpyHkuuu void setup()?
3. B dem ortimune Mexay muppoBBIMU U aHAJIOTOBBIMUA CUTHATIAMU?
4. Yro nenaet pynkims map()?
5. Yro Takoe IIIMM? Kak ucnonb3oBats [IINM n71st peryupoBKH SIPKOCTH

cBeroImoaa’?

Kakue nunsl Ha ate noaaepsxxkuBarot [HIMM?

Kak ycranouts 6ubnmmoteky B Arduino IDE?

8. Uro nenaer pynkuus Serial.begin()? Kak orkpeits B Arduino IDE mouuTop
ocJieI0BaTeIbHOTO HHTepdeiica?

~N o
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9. Kakoii komaHI0¥ IU(PPOBOI MHUH JIaTHl HACTPAUBAET HAa PEKUM CUHTHIBAHUS
curnana’?

10. Kak nok/Ir09uTh HECKOJIBKO KOMITOHEHTOB Ha OOITYIO 3eMJTIO TIPH Yepe3
MaKeTHYIO IIatTy?

IIpoexTHas paGora

Kpurepuu onieHuBaHUS IPOEKTa

1 Ga — mpoeKT peann3oBaH Ha HU3KOM ypoBHE. He oTBedaeT TeXHMUEeCKUM TPEeOOBaHUSIM.
VYyamuecs He cIOCOOHBI OTBETUTH Ha BOMPOCHI U 3aMEYAHUIO SKIOPH.

2 Gana — MpoeKT XOpouIo peanu3oBaH. OTBeUaeT TEXHUUYECKUM TpeOOBaHUSIM. YUaluecs
MOHUMAIOT cJlabble CTOPOHBI CBOETO MPOEKTa U UMEIOT MPEAJIONKEHUS 110 UX YCTPAHCHHUIO.
CnocoOHbBI apryMEHTUPOBAHHO 00CYXAaTh CBOM MPOEKT C YWICHAMH KIOPH.

3 Gama — MPOEKT OTJIIMYHO PEaTM30BaH. Y4alllhecsd BUIAT BO3MOXHOCTH JalbHEHIIEro
pPa3BUTHS CBOETO NpoeKTa. OTCYTCTBYIOT KPUTUUECKUE 3aMEYAHUS K TIPOEKTY.

AJITOPUTM NEeAATOruYeCcKOro Hao/oaeHus (mpumep)

YMmeeT\HE yMeeT MOAKIIOYATh U IPOrPaMMHUPOBATH CBETOJIHO/I.

[TonnmaeT\He moHMMaeT HazHavyeHue Gyukimu vVoid loop().

3HaeT\HE 3HACT OTIIMYKME MEXKTy IU(POBBIMUA U aHAJOTOBBIMH CHUTHATIAMHU.
YmeeT\He yMeeT ycTaHaBIuBaTh oudanoreku B cpeae Arduino IDE.,
[ToHnMaeT\HE TOHUMACT Pa3IUIKE MEKY CEPBOIPUBOIOM U SJIEKTPOMOTOPOM.
3HaeT\HE 3HACT CTUHMIIBI K3MEPEHHSI COTIPOTHUBIICHUS.

ok owdE
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Hpuaoxenue 3

KpuTepuii onieHKH npeAMeTHBIX pe3yJIbTATOB 0CBOEHHUsI MPOrpaMmmsbl 1-ro roaa

00y4yeHust
Tabmuma 3.1
Ne Ilokazarenu Enununa banasr
A3MEPEHUS

1. | 3nanue npasun 1-3 1 Oamr: OTCYTCTBYIOT Kakue-TMOO 3HAHWS TEXHHUKU
TEXHUKH OesomacHocT.  CHcTeMaTHYecKoe  HapylIeHHe  IMPaBWII
0e30macHOCTH MIPH 0E30IIaCHOCTH.
pabote c 2 Oamna: 3HaeT OONBUIYIO 4YacTh TMpPaBHI TEXHHUKH
3JIEKTPOHHBIMH 6e3onacHoctu. HezHaunTenbHbIe HApYIIECHNS TIPaBHII.
YCTpOMCTBaMHU. 3 Oara: TOJNIHOE 3HAHWE TPABUI TEXHUKH O€30MacHOCTH.

OtcyTcTBUE HAPYILICHHUH.

2. | OcBeOMIICHHOCTH O 1-3 1 OGamn - kpaiiHe cmabo ocBemomiieH o cdepe
COBPEMEHHBIX MHKPOIEKTPOHUKH. OTCYTCTBYET IIOHUMAHUE BOZMOKHOCTEH
o0macTsIX u MPUMEHEHUS 3HAHUH B KHU3HU.
crocobax 2 Oamna — TOHUMAeT, B KaKUX OONACTIX MPUMEHSETCS
NPUMEHEHUS MHKPOJICKTPOHUKA. 3HAeT KaK NPUMEHHTh IOJyYCHHBIC
MHKPO3JICKTPOHHKH. HaBBIKH B )KU3HH.

3 OaJ1a — MPEKPACHO OCBEAOMIICH 00 00JIACTSIX MPUMEHEHUSI
MHKPOJICKTPOHUKH. Y MEeT MPUMEHSATH IOy IeHHbIC 3HAHHS B
KH3HU.

3. | ba3oBeie 3Hanug 00 1-3 1 Gamn — cinabble 3HaHMA OO SJIEKTPOHHBIX KOMIIOHEHTaX
SIIEKTPOHHBIX Arduino. He 3Haer Ha3HaYeHHWEe KOMIIOHEHTOB. Ilyrtaer
KOMITOHEHTaX KOMITIOHEHTHI.

Arduino. 2 Oamta — 3HaeT HazHaveHHe OONBIICH YaCTH KOMIIOHEHTOB,
yMeEEeT MX HCIOJIb30BaTh U MPOTPaMMHUPOBATh.
3 Oawra — 3HaeT Ha3HAYCHHWE BCEX  DIIEKTPOHHBIX
KOMIIOHEHTOB, YMEET WX HCIOJB30BaTh U MPOTPAMMHPOBATh.
[ToHnMaer Kakue OSJEKTPOHHBIE KOMIIOHEHTHI —SIBIISIOTCS
B3aNMO3aMEHIEMBIMH.

4. | YMeHnue co3naBaTh 1 6ann — cnabple HAaBBIKK MTporpaMMupoBanus. He monumaer,
HPOCTHIE KaKk CTPOMTCS CTPYKTypa Nporpammbl. He 3HaeT OCHOBHBIX
YIPABIISIONIHE (bYHKIMH SI3pIKa TPOrPaMMHUPOBAHHS.

MPOTPAMMBI. 2 Gamna — 3HaeT, KaK BBICTPOUTH CTPYKTYPY NPOTPaMMEIL.
YMmeer mnpumeHATs Oonblnyr0 uactb (QyHKUMHA. Moxer
COCTaBHUTH pabOUyI0 MPOTrpamMmy.
3 6ayuta — be3ommb09YHO co3/1aeT YIpaBISIOIIYI0 IPOrpaMmy.
CriocobeH co3/1aTh YIPaBISIONIYIO MPOrPaMMy HECKOJIbKUMH
criocobamu.

5. | YMmenue npumeHsTh 1 Oann — He UMeeT MPEACTABICHUS O HEHPOCETEBBIX MOJEINX.

HelpoceTeBbIE
MOJIEIH JUIS
perenus
IMMPUKIIAIHBIX 3a1a4.

HE 3HAeT KaK MPUMEHUTH UX B KU3HU.
2 Oamna — WMEET TMPEJCTaBICHUE W ONBIT PadOTHI C
HEUpOCETEBBIMU MOJICIISIMU. Moxet MIPAMEHNUTH
HEUpOCEeTEBYIO MOJIENb JIJISI PELICHUS 3a]1a4u.

3 Oamra — CcBOOOJHO OPHUEHTUPYETCS B HEHPOCETEBBIX
mozensx. llpuMeHser WX Ha TIOCTOSHHOM OCHOBE. 3HaeT
HECKOJIBKO HEHPOCETEBBIX MOJACIIEH.
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Tab6muna 3.2

6. | 3uanue o crmocobax 1 Gamn — He WMeeT TPEACTAaBICHUS O BO3MOXXHOCTH
BUPTYaJIbHOTO BUPTYaJIbHO MOJEIUPOBATh IEKTPOHHBIE CXEMBI.
MOJICIIUPOBAHHUS 2 fama — yMeeT BUPTyajbHO MOZAETHPOBATH JEKTPOHHYIO
JJIEKTPOHHBIX CXEM. cxeMy. 3HaeT HECKOJIbKO PECYpCOB AJISl MOACIUPOBAHHS.

3 6amra — cBoOOHO OpHEHTHpPYETCS B chepe BUPTYyaILHOTO
MOJICIMPOBAHUS NEKTPOHHBIX cxeM. [IpoBoauT BupTyaibHOE
MOJICIMPOBaHHE HAa IOCTOSIHHON OCHOBE.

7. | 3nanus 06 1 6amn — ve 3uaet Huuero o HTO Junior. He ymeer pematsh

onmumnuazne HTO 3a/laHHUs.
Junior u ymenne 2 6anna — ocsegomiier 06 HTO Junior. Ymeer peraTe MHOTHE
peraTh 3a1aHus 3aJaHUA.
OJIMMITAA/IBL. 3 bamna — npekpacHo opuentupyercs B HTO Junior. Ymeer
pemwath 3aganusA. llpuHMMaeT ydacTHEe WM  SIBIISETCS
IIPHU3EPOM.
KpuTepm‘fl OLCHKH NMPEIAMETHBIX PE3YJbTATOB OCBOCHUSA IIPOTrPpaMMbl 2-ro roaa
00y4eHus
Ne [Tokaszarenu Enununna bannsl
U3MEPEHUS

1. | Pacimpennsie 1-3 1 Gamn — crmabple 3HaHHA OO AJIEKTPOHHBIX KOMITOHEHTaX
3HAHHA 00 Arduino. He 3Haer Ha3Ha4YeHHWE KOMIIOHEHTOB. [lyraer
9JIEKTPOHHBIX KOMITIOHCHTHI.

KOMITOHEHTaX 2 Oauta — 3HaeT Ha3HaueHHEe OOJbIIEH YacTH KOMIIOHEHTOB,
Arduino. YMEET X MCIOJIb30BATh U MPOrPAMMHPOBATH.
3 Oamma — 3HaeT Ha3HAYCHHWE BCEX DJIEKTPOHHBIX
KOMIIOHEHTOB, YMEET UX HCIOJIb30BaTh U MPOrPaMMHUPOBATh.
[lonnmaer Kakue 3JEKTPOHHBIE KOMIIOHEHTHI SIBIISIOTCS
B3aUMO3aMEHIEMbIMU.

2. | Ymenue co3naBath 1-3 1 6ann — cnabple HABBIKK MTpOrpaMMupoBanus. He monuMmaer,
YCIIOKHEHHBIC KaK CTPOUTCS CTPYKTypa Tporpammbl. He 3HaeT OCHOBHBIX
YIpaBIISIOLINE (yHKUUH sI36IKa IPOrPaMMUPOBAHHMS.

MPOTPAMMBI. 2 Gamna — 3HaeT, KaK BBICTPOUTH CTPYKTYPY NPOTPaMMEIL.
YMmeer npuMeHATh OoNbIIyr0 YacTb (QyHKOUHA. Moxer
COCTaBHUTH paboUyIO IPOrpaMMmy.
3 6ayuta — be3ommb09YHO co3aeT YyIpaBISIIOLIYI0 IPOrpaMmy.
CriocobeH co3/1aTh YIPaBISIONIYIO MPOrPaMMy HECKOJIbKUMH
crocobammu.

3. | Hanmnume 1-3 1 Gannm — He MMeeT NpeACTaBleHHS O IUTIOCaX W MHUHYcax
COOCTBEHHOTO MpUMEHEHus1 HelpoceTeBbIx Mogenedl. He wumen omnbiTa
MHEHHS O TI0JIb3e B3aUMO/ICHCTBUS C HUMH.

WM Bpeze 2 Oaia — MMeNl ONBIT B3aUMOJCHCTBHUS C HEHPOCETEBBHIMH
NPUMEHEHUS MoJessiMU. He nMeeT TMYHOro MHEHUsI O MoJIb3e HeHpoceTei
HEeHpoceTeBhIX WK CIIEIYET 32 9y)KUM MHEHUEM.

MOJIEJIEN B Mpolecce
o0Oy4eHusl.

3 Oamma — wuMmeeT cQOpPMHUPOBAHHOE IMIYHOE MHEHHUE O
NpUMeHeHnu Heipocereil. CrmocoOeH apryMeHTHPOBAHHO
O0OBSICHHUTH CBOIO TTO3HITHIO.
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Tabmauua 3.3

4. | OcBeIOMIICHHOCTh 1-3 1 6amn — HEe UMEeT MPEACTABIICHUS O TOM, YTO B KOHKypcax U
00 oHaitH COpPEBHOBAHMAX MOXHO MPUHUMATH y9acTHE TUCTAHIIMOHHO.
COPECBHOBAHUSX U 2 Gajia — 3HaeT, YTO CYIIECTBYIOT KOHKYPCHI M COPEBHOBaHHUS,
KOHKYpCax, Ha Mpearnonaraone AMCTaHIUOHHOE YYacTHe.

KOTOPBIX MOYKHO 3 Gama — 3HaeT KOHKPETHBIE KOHKYPCHI M COPEBHOBAHUS C
NPUMEHHUTH YMEHHUS JUCTAaHIIMOHHBIM ~ y4yacTueM. lIpuHMMaeT yuacThe WM
Y HaBBIKH coOupaeTcst IPUHATS.

BHUPTYaJIBHOTO

MOJICTTHPOBAHHS

JJIEKTPOHHBIX CXEM.

5. | 3nanus 06 1 Gamm — me 3Haer Huuero o HTO crapmieir Bo3pacTHOMU
omumnuane HTO kareropun. He ymeer pemats 3agaHus.
crapien 2 Oamra — oceemomseH o HTO crapmeil Bo3pacTHOI
BO3pPACTHOM KaTeropuu. ¥ MEeT peliaTb MHOTHUE 3aJJaHus.

KaTeTOpHH U YMEHUE 3 OGamma — mpekpacHo opueHTtupyercas B HTO craprmeit
pelaTh 3aJaHus BO3pacTHOM KaTerOpHH. YMeeT pemarh 3afanus. [Ipunumaer
OJIUMITHATBI. y9acThe WIH SBISIETCS TIPU3EPOM.
KpnTepHﬁ OLICHKH IPECIMETHDBIX PE3YJIbTATOB OCBOCHUSA IIPOIrPaAMMbI 3-ro roga
00y4yeHust
Ne [Tokazarenu Ennnauna baust
A3MEPEHUS

1. | YrnyOnennsie 1-3 1 OGamn — cnabble 3HaHUS 00 SJIEKTPOHHBIX KOMIOHEHTAaX
3HaHUA 00 Arduino. He 3Haer Ha3HaYeHHWEe KOMIIOHEHTOB. Ilyrtaer
AIEKTPOHHBIX KOMITOHEHTHI.

KOMIIOHEHTaX 2 Gamna — 3HaeT Ha3HAUYEHHE OOJBIIEH YaCTH KOMITOHEHTOB,
Arduino. yMeeT WX UCIONb30BaTh U MPOTPaMMHUPOBATh.
3 Oamma — 3HaeT Ha3HAYCHHWE BCEX OJEKTPOHHBIX
KOMITOHCHTOB, YMECT UX HUCIIOJIB30BATh U IMMPOrpaMMHUPOBATh.
ITonumaer Kkakue QJICKTPOHHBIC KOMIIOHCHTBI ABJISAIOTCA
B3aMMO3aMEHSIEMbIMH.
2. | Ymenue co3naBath 1-3 1 6ann — cnabple HAaBBIKK MTporpaMMupoBanus. He monumaer,

NPOJIBUHYTHIE
YIpaBIISIOLINE
MIPOrPaMMBI.

KaK CTPOMTCS CTPYKTypa NporpaMmbl. He 3HaeT OCHOBHBIX
(bYHKIMI SI3pIKa TPOTrPaMMHUPOBAHHS.

2 Gamna — 3HaeT, KaK BBICTPOUTH CTPYKTYPY MPOTPaMMEIL.
YMmeer npuMeHATh OoNblIyr0 YacTb (QyHKOUHA. Moxer
COCTaBHUTH pabOUyI0 MPOrpamMmy.

3 6ayuta — be3ommb09YHO co3AaeT YIPaBISIIOILYI0 TPOTPaMMy.
CriocobeH co3AaTh yNpaBIAONy0 MPOTPAMMYy HECKOIBKUMH
crocobamu.
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3. | IIpoBenenme 1-3 1 Gamm — He crOCOOEH MPOBECTH aHAJIU3 HOBBIX PEIICHUN B
aHaJIM3a HOBBIX chepe UN.
peLIEeHU 1 2 baJuta — OCBEIOMIICH O TEXHUYECKOM mporpecce B chepe NU.
TEeHACHINH B cepe He nonumaert ymydmieHui.

MCKYCCTBEHHOTO 3 Gamna — riryOOKO OCBEIOMIIEH O HOBBIX PEIICHHAX B cdepe
MHTEIUICKTA. HUN. TIIpobyer noBoe. CrnocoOeH MOHITH U OOBSICHUTDH
yITyYIICHHSL.

4. | OCBEeTOMIICHHOCTH O 1-3 1 OGamm — He 3HAeT MPOABUHYTHIE IUIAT(HOPMBI IS
MPOABUHYTHIX BHPTyaIbHOTO  MonenupoBaHusa. He  wmem  ombiTa
iathopmax s B3aUMO/ICHCTBUSI.

BUPTYaJIbHOTO 2 Oannma — OCBEIOMJICH O CYLIECTBOBAaHHHM 0OOJiee CIIOKHBIX
MOJICTTHPOBAHHS mwiatGopM BUPTYaIILHOTO MOJIEIHPOBaHHUA. VIMenm ombIT
JJIEKTPOHHBIX CXEM. B3aUMO/ICHCTBUSI.
3 6anna — 3HaeT HeCKOJIBKO POJABUHYTHIX IIaTGopM. YMeeT B
HuX pabotate. CnocobeH BbIOpaTh mnaTGopMmy i
KOHKPETHOH 3aJauH.

5. | OcBeaOMIIEHHOCTH O 1-3 1 Gamn — He 3HaeT HU4Yero o yemnuoHate «[IpodeccuoHanb.
YeMIHOHATE Her xenanus npuHATH yyacTue.

«IIpodeccronann. 2 Oamma — OCBEAOMIIEH O CYIIECTBOBAaHMH YEeMITMOHATA
«IIpodeccronansry. Xoten Obl IPUHATH YIaCTHE.
3 Ga — 3HaeT HanpaBlIeHs YeMnnonara. CriocoOeH BEIOpaTh
WHTepecyrolee Hampasinenue. [I[puanman ydaactue wim Oynert
NpUHUMATD.

6. | OcBeOMIIEHHOCTH O 1-3 1 6amn — He ocBenomiieH o « Texnol TO». Her sxenanust caath
KOMILIEKCE HOPMATHBBIL.

HOPMAaTHBOB 2 Gamma — 3HaeT O CYIIECTBOBAHHH KOMIUIEKCA HOPMAaTHBOB.

«Texuol ' TO». [IpoGoBain cnaTh HOPMATHUB.

Crava HopMaTHBa 3 Oamia — npuHHMaeT akTuBHOe y4actue B «TexHol TOy.

«DNEeKTPOHUKAY. YcnenHo ¢an oJInH UM HECKOJIbKO HOPMAaTHBOB.

Kputepuii oneHKH MeTanpeAMeTHBIX Pe3yJIbTATOB 0CBOCHHS NMPOTrPaMMBbI
Tabauna3.4
No IToxazarenu Eannuna basnel
W3MEPEHUS

1. OBjageHue HABbIKAMU - HU3KWH ypOBEHb: YYaIIUHCS HE MOXKET OOBEKTHBHO

KPUTHYECKOI0
MBILLJIEHUS:
MIPOSIBIISIET YMEHHE
00BEKTUBHO OLICHUBATH
nH(pOpMaIHIo 1 e
WHTEPIIPETUPOBATb.

OIICHWBATh UHPOPMAIIHIO U € HHTEPIIPETHPOBATS - 1,

- CpeIHMH YpOBEHb: YyYaIllIMICA MOXKET OIEHUBATh
nHpOpMAIMIO U €€ MHTEepIPETHpPOBaTh, HO OILEHKa He
aJleKBaTHA - 2;

- BBICOKHW YPOBEHB: YHaIIHICI OOBEKTUBHO OICHHBACT
WHPOPMAIUIO U € HHTEPIPETUpYeT - 3
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2. OBJ1ajieHUe HABbIKAMHU 1-3 - HU3KUH YPOBCHb: HE IPOSIBIIICT HHUIMATHUBDI, pad0TacT
KPeaTHUBHOI'0 MBIIILJICHUS: TOJIBKO TI0 00pasiy - 1;
MIPOSIBIISIET TBOPUYECKUE - CpeAHMH  ypOBEHb: TPOSBISIET  TBOPYECKYIO
CHOCOOHOCTH WHHULIMATHBY C TIOMOLIBIO Mleiarora - 2;
(BooOpakeHwme, - BBICOKMH YPOBEHB: YYAaIHICS CIIOCOOEH MPUHUMATH
OPUTHUHATBHOCTD U TBOPYECKUE pEIICHUS TPU BBHINOJIHCHUH 3aJIaHUM,
TUOKOCTh MBIIILJICHUS). WUMIIPOBU3UPYET - 3

3. CdopMupoBaHHOCTD 1-3 - HU3KUH YPOBEHb: YYalllMHCsI UCIBITHIBAECT CEPbE3HBIC
HABBIKOB PadoThI B 3aTpyAHEHHS B COBMECTHOMU AEATENLHOCTH - 1;
KOMaH/je: - CpeIHUH YpOBEHb: YyYalIMHCS CIOCOOEH padoTaTh B
MPOSIBIISIET HABBIKU KOMaH/Ie MoJi KOHTPOJIEM TeJIarora - 2;
COTPYAHUYECTBA CO - BBICOKMI YpOBEHb: YyYallUMICS HE HCIBITHIBAECT B
CBEPCTHUKAMHU B PA3HBIX COBMECTHOM JEATENbHOCTH 3aTpyJHEHUH, oO0nagaeT
COLIMAJIBHBIX CUTyaLUsIX. OpraHu3aTOPCKUMU CITOCOOHOCTSIMH - 3

4. | ChopMupoBaHHOCTH 1-3 - HU3KUI YPOBEHb: YYalIUMHCA HCIBITHIBAET CEPbE3HBIE
KOMMYHHKATUBHBIX 3aTpyJHEHMs, HYXKIAeTCs B TIOCTOSIHHOM KOHTpOJe
CIIOCOOHOCTEH: nexarora - 1;

MIPOSIBIISIET CIIOCOOHOCTH - CPEIHUN YPOBEHb: PEIIACT KOMMYHHUKATUBHBIC 3a7a4l
(hopMyJIMpPOBaTH UJICHO, C TIOMOIIIBIO Tefiarora - 2;

apryMEHTHUPOBAHO - BBICOKMH YpPOBEHb: YYalIUMHCS HE HCIBITHIBACT
BBICKA3bIBaTh CBOIO TOUKY KOMMYHHUKATHBHBIX 3aTPYAHEHUH - 3

3peHusl.

5. | Pazpurue UKT- 1-3 - HU3KUU YpPOBEHb: YYalllMHCSI UCIBITHIBAET CEPbE3HBIC
KOMIIETEHTHOCTEH 3arpynHeHus B pabote ¢ UKT, Hyknaetcs B TOCTOSTHHOM
MIPOSIBIISIET YMEHUE MOMOIIH Tiearora - 1;

HCIIONb30BaTh - CpeAHMI YPOBEHbB: yUAIIUNACS BEIOUPAET U UCTIONB3YeT
nH(GOPMAITMOHHBIE U UKT-pecypchl, mpu HE3HAYUTETHHOMN ITOMOIITH - 2;
KOMMYHUKaIlHOHHBIE - BBICOKMHA ypOBEHb: YyYalIMKCA CaMOCTOSITEIBHO
CpENCTBA TEXHOJOTUMN IS BeiOupaer WKT-pecypcel ans  pemeHus  ydeOHO-
penieHns yueOHbIX U MO3HABATENFHBIX M Y4YeOHO-TIPAKTHYECKHX 3a/1ad, a
M03HaBaTeNbHBIX 33/1a4. TaKXe JJIs TBOpYECKOi paboThI - 3

MertanpeaMeTHbie pe3yJIbTAThI
rpymma Ne
No Tlokazarenu Osaangenne | OBiaageHue Coopmuposa | Chopmupona | Paspurtue Hrtoro Cpennuii
HaBBbIKAMH HaBBbIKAMH HHOCTb HHOCTb UKT-

H/ KPUTHYECK KpeaTUuBHOI0 HABBIKOB KOMMYHHUKAT KOMIIETeHII ban

o oro MbIIIJICHUSA paﬁOTbI B HBHBIX wii
Q)I/I MbIINIJICHUSA KOMaH/1e CIOCOOHOCTE

(crtocoOnl i
yyaIierocs KOOTIepaImm)
1.
2.
3.
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KpuTepuii oieHKH JTHYHOCTHBIX Pe3yJIbTATOB OCBOCHHS IPOrPaMMblI

Tabmuua 3.5

Ilokazarenu

Ennnuna
HU3MEPECHUS

bamer

[NonnMaHue 3HAYUMOCTH
TEXHOJIOTHH B )KU3HH
POCCHICKOTO 00ITIeCTBA

1-3

- HU3KUH YPOBEHBb: MMEET MOBEPXHOCTHOE MPEACTABICHHUE O
TOM, KaK TEXHOJOTMH BIHUSIOT Ha JKM3Hb OOIIECTBA; HE
IPOSIBIIIIOT HHTEpeca K OOCYXKAEHHIO TEXHOJIOIMYECKUX
W3MEHEHMH U UX MOCJIEACTBUM. - 1 0amm;

- CpPEIHMM YpOBEHb: YYalIUICS MPOSBISET yMEPEHHbIN
UHTEPEC K HOBOCTSIM U COOBITHSIM, CBSI3aHHBIM  C
TEXHOJIOTMYECKUMH M3MEHEHHSAMH, HO HE BCETAA CTPEMATCS
riy0oKe U3y4HTh 3Ty TeMy - 2 0a;

- BBICOKHI YPOBEHb: yUaluiics riry0oKo 0coO3HAeT 3HAYNMOCTh
TEXHOJIOTHA B JKH3HH POCCHHCKOTO OOINECTBA; MOXKET
MIPOAHAIIN3UPOBATh, KaK TE€ WM HWHBIE TEXHOJOTHYECKHUE
JOCTIDKEHHS BIMSAIOT Ha pPa3Hble cQepbl KU3HU; aKTHBHO
CIEOUT 3a HOBBIMM pa3paboTKaMM U OOCYXKIAeT ux
MOTEHIHAbHBIC TIOCJIECACTBUSL. -3 Oana.

CdopmMupoBaHHOCTH
[IEHHOCTHOT'O OTHOIIECHUS
K BOIIpOcam
TEXHHUYECCKOI'O
CYBEpEHHTETA CTPAHBI U
peruona

-HU3KUI ypOBEHb: UMEET ClIad0e MPE/ICTaBICHNE O MOHITHU
TEXHUYECKOT0 CYBEPEHUTETA U €ro 3HAYCHUM JUIsl CTPaHbl U
peruoHa; yJaiiuiicsi He MPOsIBISIET HHTEepeca K 00CYXKICHUIO
BOIIPOCOB, CBSI3AHHBIX C TEXHUYECKUM CYBEPEHUTETOM, U HE
BHUJIAT B3aUMOCBSI3M MEXIYy A3TUMHU BONPOCAMU U CBOUMU
JUYHBIMH LEJSIMA 1 3aa4amMu — 1;

-CPEIHUI ypOBEHb: YYalIUMHCA MPOSBISET YMEPEHHbIN
WHTEpeC K  OOCYKICHHIO  BOIPOCOB  TEXHHUYECKOTO
CYBEPEHUTETA, HO UX B3TJIS/IBI MOTYT OBITh TPOTUBOPEIUBEIMHU
W HEIIOCJIE0BATEIbHBIMU. — 2;

-BBICOKHH YPOBEHB: YUaIHIACS TTyOOKO OCO3HAET 3HAYMMOCTh
TEXHUUYECKOr0 CYBEPEHHUTETa [IJisi CTpaHbl M PETHOHA;
3aMHTEPECOBAH B YYaCTUM B INPOEKTAX W WHUIMATHUBAX,
HaIlpaBJIEHHBIX Ha pa3BuTHE OTEYECTBEHHOI'O
TEXHOJIOTMYECKOI'O0 CEKTOpa, M CTPEMUTCSI BHECTU JIMYHBIM
BKJIAJ] B 3TO JIeI0. — 3.

PasButHe BoneBbIX
Ka4yecTBa, TAaKUe KaK
YHOPCTBO U
JTUCIUTITHHUPOBAHHOCTh

1-3

-HU3KUH YpPOBEHb: YYAIIMHCS HCHBITHIBAET TPYAHOCTH C
BBIIIOJIHEHWEM 3aJaHUi O KOHIA, JIEKO OTBIEKAeTCs M
OpocaeT HavaToe JIeJI0; MPOSIBIISICT HACTOMYMBOCTD B PEIICHUH
CIIOXKHBIX 3aJ1a4, IpearnoynTas u3oerats TpyiHocTei. — 1;
-CpeIHUH YPOBEHb: CTapaeTcsi JOBOIUTH HAYATOE 10 KOHIIA,
XOTS HMHOTJA@ MOTYT HCIIBITBIBATH  3aTPYJHEHHUS  IpH
CTOJIKHOBEHHM C TPYIHOCTAMH; COOJIOJAeT YCTaHOBJICHHBIE
CPOKH BBIIIOJIHEHHS PadOT, HO MOXKET JIOIyCKaTh HEOOIbIINE
OTKJIOHEHHUS. — 2,;

- BBICOKMI YpOBEHBb: yHaIIMWCAd CTPOro  COOJOaeT
YCTaHOBJICHHBIE CPOKH BBINOJHEHHS padOT U CTPEMHUTCS
3aBEpIINTD 3aJJaHKsl PAHbIIE CPOKA; IEMOHCTPUPYET BBICOKYIO
JCIIMTUIMHUPOBAHHOCTD — 3.
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4 | CtpemiieHue K 1-3 -HU3KUWA YpOBEHb: HE3HAUMUTENIbHbIE TMPEACTABICHUS O
npohecCHoHATBHOMY TPYJOBOH JIEATEIBHOCTH JIO/IEH, HE MOXKET OXapaKTeprU30BaTh
CaMOOIPEIENICHUIO B OCHOBHBIE ~ OCOOCHHOCTHM  Hpodecchif, He  MOHUMAET
00J1aCTH MH)KCHEPHBIX 1 3HAYMMOCTH JaHHOU Tipodeccnu st moneit — 1;
TEXHUYECKUX -CpeTHAN YPOBEHb: UMEET 3HAHUS O TPYJOBOH NIEATEIHHOCTH
CHeNUANTbHOCTEH JIIOJICH, HA3bIBAOT MPO(ECCUU U TIOHUMAET UX 3HAYUMOCTH,

MPOSIBISICT  TOJOXKHUTEIBbHOE OTHOIICHHWE K mpodeccuu
UHXEHEp —2;
-BBICOKHH YPOBEHB: UMEIOTCSI OCO3HAHHBIE 3HAHHS O TPYI0BOH
JESITeIbHOCTH  JIIOJICH, 3HAIOT OCHOBHBIE Mpodeccui,
BBIp@XEHBI HMHTEpPECHl K Yy4eOHOW W TpodeccHoHANbHOM
JIEATENIbHOCTA, OHH MEUYTAlOT [MOJyYuTh B Oyaymem
WH)KEHEpHYIO NpodeccHio, MOTYT OOBSICHUTH CBOH BBEIOOp — 3
JIMYHOCTHBIE peE3yabTaTbI
rpymma Ne
Ne [Tokazarenn Ilonnmanue [Tonnmanne ITonumanue [Honnmanne
I 3HAYUMOCTH 3HAYUMOCTH 3HaYUMOCTH 3HaYNMOCT
/ TEXHOJIOTU TEXHOJIOTUl B TEXHOJIOTHUI 51
- B KU3HU JKU3HU B KU3HU TEXHOJIOTHH
poccuiickoro pOCCHUICKOTO pOCCHUICKOTO B JKM3HU
oOmrecTBa oOrmiecTBa oOmiecTBa poccuiickor =
0 obmecTBa ©
=
o | E
(OR5} E §
M. yyamerocs < |8
1
2
3
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IMpunoxenue 4

Hrorossnie pe3ybTaThl 0CBOCHHS IPOrPaMMBbI
Haszeanue nporpammsl « MUKPO03JIEeKTPOHUKA»

IIenaror

No| ®amunus, | [IpeamerHbie MeranpeaMeTHbIE JInuHocTHBIE o0
UM pe3yabTaThl pe3yabTaThl pe3ybTaThl oait
y4auierocs

JeKalphp | anpenab | Jekadpp | anpelib | AeKaOph | anmpelib

1 | UBanosB
AA.

2

BbIBOALI:

e 3-4.9 6aaJ0B

MHUHUMAJIbHBIN YPOBEHb OCBOEHUS IPOIPAMMBI — HH()OPMALUOHHBIH
e 5-7.5 6an10B

0a30BbIil YPOBEHb OCBOCHHMS POrPaMMBbl — PeNPOAYKTUBHBII
e 7.6-90an10B

IIOBBIILICHHBIN YPOBEHb OCBOEHUS IPOrPAMMBI — TBOPYECKH I
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IMpuioxenue 5

[Iprmepsl AMTAKTUYECKUX 3adaHUN

1. [IpuBenuTe MpUMEPbl MUKPOIJIEKTPOHHBIX YCTPOMCTB, KOTOPBIE BBl HCIOJIB3YETE
B [IOBCETHEBHOM KU3HMU.

2. O0bscHUTE, YTO TAKOE UHTETPAJIbHAS CXeMa U KaKKe €€ TUIIbI CYIeCTBYIOT. JlaiiTe
ONMCAaHUE OCHOBHBIX KOMIIOHEHTOB UHTErPAJIBHONU CXEMBI.

3. Uccnenyitte npuHIUNI padoThl TpaH3ucTopa. OObICHUTE, KaK TPAH3UCTOP MOKET
OBITH MCITOJIB30BaH JJI YCUJICHUS CUTHAJIA U TIEPEKITIOYCHUS JIEKTPUUECKUX CXEM.

4. TlpoBenuTe SKCIEPUMEHT, YTOOBI MPOAECMOHCTPUPOBATH PabOTy HHTETPATHHOU
cxeMbl. CoeAMHUTE HMHTErPAIbHYIO CXEMy C JpPYyTMMH KOMIIOHEHTaMH (Hampumep,
pe3ucTopaMu U KOHIEHCATOpaMH) M COOEpUTE SIIEKTPUUYECKYIO CXEMY, KoTopas OyJler
BBITIOJIHATh OMNPEACIICHHYI0 (YHKIUIO (HampuMep, BKIIOYATh CBETOAMOJI MPU HaKATUU
KHOTIKH).

5. PaccmoTpurte nporiecc nepeaaur nHGOpMAIUU B MUKPOAJIEKTpOHUKE. OOBsICHUTE,
YTO Takoe OUT, OalT um OWHApHBIN Koj. PacckaxkuTe 0 pa3nMyHBIX croco0ax mepenayu
JAHHBIX, BKJIFOYAsl TIOCJIEIOBATENbHYIO U NApaJUICIIbHYIO TIEpeaauy.

6. Uccnenyiite ocHOBHBIE THIIBI MHTErpaibHbIX cxeMm: Jlornueckue W, NJIN, HE,
XOR. O0bsacHuTE, KaK OHU pabOTAIOT U KAKUE JIOTUYECKHUE ONEePaIli OHU BBITIOJIHSIOT.

7. llpoBeauTe wucCCIEIOBaHME HA TEMY pa3JIMYHBIX BHJIOB MaMATH B
MHKPOSJIEKTPOHUKE. PacCKakUTE O PEerucrpax, K31I€ U OCHOBHBIX THUINAX ONEPATUBHOU U
MMOCTOSIHHOM MaMSTH.

8. [IpoBeauTe UCCIEI0BAaHME HA TEMY PA3JIMYHBIX TUIIOB CEHCOPOB, UCIIOJIb3YEMBIX B
MHKPOSJIEKTPOHUKE. PacCkaxuTe 0 ceHcopax TeMIlepaTypbl, OCBEIICHHOCTH, JaBJICHUI U
npyrux napaMeTpoB. OOBICHUTE, KaKk OHU PabOTAIOT M KaK MCHOJIb3YIOTCS B Pa3IMUHbIX
YCTPOMCTBAX.

9. PazpaboTaiiTe mpoeKT, UCIIONIB3Ys MPUHIIMITBI MUKPOAIEKTPOHUKH. [IpemioxuTe
CBOE COOCTBEHHOE YCTPOWCTBO WJIM CHCTEMY, KOTOpass MOXET OBIThb TMOJie3Ha B
MOBCETHEBHON KM3HU WM B KOHKPETHOW o0OJiacTh (Hampumep, CUCTeMa JIOMalrHen
aBTOMATHU3AIMU UK CUCTEMA KOHTPOJISI OKPYKAIOIIEH CPeIbl).

10. IlpoBemutre wuccienoBaHME HA TEMy MOCHEAHUX  JIOCTHKEHHM B
MUKPOIJIEKTPOHUKE. Pacckaxkute 00 aKkTyalbHBIX TEXHOJOTUAX W pa3paboTkax, KOTOPbHIE
MOTYT U3MEHHUTH OyAyIee MUKPOIICKTPOHUKH.

3agaua Ha temy «IIpoekTHpoBaHuUe U cO3/1aHUE MPOCTOIO0 YIEKTPUYECKOT0
yCTPO#iCcTBA ¢ HCNIOJIb30BAHHEM MHUKPOKOHTPOJLIEPa»

[lenr 3amaum: pa3paboTaTh W CO3/aTh MPOCTOE DIEKTPHUECKOE YCTPOWCTBO C
MCIIOJIb30BaHNEM MUKPOKOHTposuiepa Arduino, kotopoe OyIeT BBIOIHATH ONPEACICHHYTO

GyHKIHIO.
Onucanue 3a1a4u:
Bama 3amaua - paspabotrath u co37aTh DJEKTPUYECKOE YCTPOMCTBO €

WCIIOJIb30BaHUEM MHKpPOKOHTpoiiepa Arduino, koTtopoe OyneT KOHTPOJMPOBATh U
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YIIPABJIATH CBCTOI[I/IOI[HOﬁ JICHTOM. Koma KHOIIKa HaXHMMacTCiA, CBCTOAMOJHAA JICHTA
OOJUKHAa Ha4daTb MHIaTb, 4 KOI'/Ja KHOIIKA OTITYCKACTCiA, CBCTOAMOJIHAsA JICHTA AOOJIKHA
IMpCKpalaTb MUI'aTb H OCTAaBATbCA BBIKJIIOUCHHOM.

XOJI BEIIOJIHEHNS 3aJa4H:

1. M3yunte OCHOBHBIC MPHUHLMIIBI PaObOTBI MUKPOKOHTpoJuiepa Arduino u ero
BO3MOYXHOCTH JUUISl YIIPABJICHUS 3JIEKTPUYECKUMHU yCTPONCTBAMH.

2. IloakmounTe CBETOJUOJHYIO JEHTY K MUKPOKOHTpoJuiepy Arduino, ucnosis3ys
HEOOXOAMMbIE KOMIIOHEHTHI (TPaH3UCTOPBI, PE3UCTOPHI U T. [1.).

3. Hanummwre nporpaMMHBIM KOJ JJIs MHKPOKOHTPOJUIEpPA, KOTOpBIM OyneT
OIpaIINBaTh COCTOSIHUE KHOIIKM M COOTBETCTBYIOIUM 00pa3oM YIIPaBIsATh CBETOANOJHON
neHToi. Hammpumep, Ko TOJDKEH OTCIIEKUBATH COCTOSIHUE KHOIIKM M, KOT/la OHA HAXaTa,
BKJIIOUATh CBETOAMOJHYIO JIEHTY Ha OINPENEICHHOE BPEMs, a 3aT€M BBIKJIIOYATh €€ Ha TOT
e TPOMEXKYTOK BPEMEHH.

4. 3arpy3uTe MporpaMMHBIN KOJI HA MUKPOKOHTpoJuiep Arduino u mpoBepbTe €ro
paboTOCIIOCOOHOCTD, HAXKMMas ¥ OTIIYCKasl KHOIIKY. Y OeIUTeCh, 4YTO CBETOANOIHAS JICHTA
HAYMHAET MUTATh MIPU HAXKATUU KHOIKU U MIPEKPAIIAET MUTaTh IPHU €€ OTIIyCKAaHUU.

5. YayummTe Bamie nNpoekT, J00aBUB AOMOJIHUTENbHbIE (DYHKIMH WA 3()PEKTHI.
Hampumep, BBl MOKET€ HACTPOUTH Pa3JIMUHBIE PEKMUMBI MUTAHUS CBETOJAMOIHOU JIEHTHI
WM J0OABUTh BO3MOKHOCTh KOHTPOJIUPOBATH SIPKOCTh CBETOINOJIOB.

6. JIOKyMEHTHUpYWTE Ball IIPOEKT, CAEJIAB CXEMbl IOJKIIOYECHHUS, OIHMCAHUE
IIPOrPaMMHOT0 KOJa M pe3yJbTaTbl TeCTHpoBaHUs. [loAroToBhTE NMpe3eHTALNIO, YTOOBI
IIPE3EHTOBATH Balll IPOEKT KJIACCY WUJIH IPYTOMY ayIUTOPHUIO.

7. IlpoBenuTe NEMOHCTPALIMIO BAIIEr0 MPOEKTa IEpe] KIACCOM WM JIPYroiu
ayIuTOpueil 1 00BACHUTE €ro MPUHIUI PabOThl, @ TAKXKE MPOJEMOHCTPUPYUTE pa3IMuHbIC
¢bynkunn 1 3QPeKThi, KOTOPbIE BBl JOOABUIIH.
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IIpuioxkenue 6
Texuuka 6e30mMacHOCTH

Bce KOHCTpyKIMHU, U3rOTaBIMBAEMBIE B KPYIKKE, COOMPAIOTCS ITyTEM JIEKTPUUECKON
naky, a JUIsl U3Y4YeHHUsS MPUHIUNA WX pabOThl MCHOJB3YIOTCS Pa3IUYHbIE MPHOOPHI.
[ToaTOMy Ha mEpBOM XK€ 3aHATUU 3HAKOMUMCA ¢ [IpaBuiaMu TEXHUKH O€30MaCHOCTH, U
TpeOyeTCsl HEYKOCHUTEIbHOE UX COOJIIO/IEHUE B TaJIbHENUIIEM.

[lepen BKIIOUEHHEM B CETh JIEKTPUUECKUX MPUOOPOB: MasJIbHUKA, OJI0KA MUTaHUS,
ocumsuiorpaga U T.A. — HaAO YOeAUTbCA B OTCYTCTBUM HOBPEXKACHHOIO LIHYpa, BUJIKH,
pyuku. IIpy BKIIFOUEHNN BWIKY JI€pKaTh TOJBKO 32 HEMETAJUIMYECKYIO 4aCTh U BCTABIATH
B po3eTky 10 ymopa. Ocoboif OCTOpPOKHOCTH TpedyeT paboTa ¢ DBIEKTPUUECKUM
NasJIbHUKOM. MBI ITOJIB3yeMCS NAsTIbHUKOM C IIUTAIOIUM HanpspbkeHueM 10 42 B, kotopoe
cuMTaeTcsi 0€30MaCHBIM JJIsl YEJIOBEUECKOr0 OpraHu3Ma 1 BKIIF0YAEM €r0 TOJIbKO Ha TIEPHOJ]
paboTHI.

[Ipu paboTe B JOMAIIHUX YCIOBUSAX HEIb3S AOMYCKATh K padodyeMy MECTy MEHBIINX
OpaTbeB U CecTep, TaK Kak ropsAyui NasuibHUK U APYTHE 3IEKTPUUECKUE TPUOOPHI MOTYT
CTaTh MPUYMNHOMN CEPHE3HON TPABMBI I HUX.

[TasnpHUK OepeTcss B pyKy TOJIBKO Ha NEPHOJ MHailkh, U MOCIE€ HCHOJb30BaHUS
KJIAJIETCS HA CIIEHHAJIBHYIO IMOJCTaBKy. Henb3s nenars pe3kux IBUKEHUN NasiIbHUKOM, TaK
KaK >KUJIKUNA MPUION U (UIIOC MOTYT JIETKO CJIETETh ¢ NasyIbHUKA M MONAcTh Ha OACKIY,
OTOJICHHBbIE y4acTKu Tena wiM jnaxe B ria3! Ilo aToil ke mpuunMHe Bce pabOThHI 1O
3QJIYKUBAHUIO IIPOU3BOIATCS Ha JEPEBSIHHOM IIOJCTAaBKE MasyIbHUKA WU CIIELUAIbHOM
npucnoco6nenuu. [lpunanparorcs netanm ocTOpoXHO U 0€3 PHIBKOB.

[Tpumnoit u ¢aroc TokcuuHbl! DIEKTPOMOHTaXHBIE PAOOTHI MPOU3BOAATCS B XOPOIIO
IPOBETPUBAEMOM MOMEILEHUH, a MOCIe OKOHYaHUSI paboThl pabouee MECTO U PyKH HaJllo
BBIMEBITH C MBIJIOM TEIIOW BOJIOM.
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