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Paznen 1. KoMniieKe OCHOBHBIX XapaKTEPUCTHK MPOrPaMMbl

1.1. IlosgscHUTEIbHASA 3ANMUCKA
Hanpaenennocmo npozpammel. TEXHUYECKAA

AKmyanvHocms npozpammol

JlomonHuTenbHass — o0mieoOpazoBaTenbHas —mporpamma  «MUKpPOIIEKTPOHUKA»
O0COOEHHO AKTyaJIbHA B YCJIOBHSIX CTPEMUTENBHOIO Pa3BUTUSL COBPEMEHHBIX TEXHOJIOTU.

OOyuenue no nporpamme «MHUKpPO3JIEKTPOHUKA» IMO3BOJUT YYaIIUMCS HOJYYHTh
INIyOOKHE 3HaHUA U MPAKTUYECKHE HABBIKU B OJTHOM U3 KIIFOUEBBIX 00JACTEN COBPEMEHHOM
WHXEeHEepUH. MUKpPO3JIEKTPOHUKA UIPAET KIKOYEBYIO POJb B CO3IaHMUM WHHOBAaLMOHHBIX
IPOJYKTOB U MHOTHX TEXHUYECKHUX PEIICHUH, TAKUX KaK UHTEPHET BEUIEH, HCKYCCTBEHHBIM
UHTEIJIEKT, pOOOTOTEXHHUKA, OMO- U arpoTeXHOJOruu U Apyrue. OCBOMB OCHOBBI 3TOM
JUCIUIUIMHBI ¥ MOTPY3UBIIMCH B HAYYHO-TEXHHUUYECKOE TBOPUYECTBO, BBIMTYCKHUKU OYIyT
Jy4llle MOATrOTOBIEHBI K Oyayiiel mpodeccnoHalIbHOM Kapbepe B BBICOKOTEXHOJIOTUYHBIX
OTpacisix, YTO HECOMHEHHO OKaXeT OJIaronpusaTHOE BIHUSHUE Ha (OPMUPOBAHUE
TEXHOJIOTHYECKOTO CyBEpPEHUTETa Hamed crpaHbl. JlOCTMKEHHE TEXHOJIOIMYECKOU
HE3aBUCUMOCTH B OJIMDKaiilliee NeCSITUIIETHE OJTHA U3 KITIOYEBBIX Iesieit passutus Poccun,
KoTtopasi oOo3HaueHa B Kouuenuuu texHonoruyeckoro pasputus a0 2030 ropa,
yTBEpKAeHHOH pacropspkeHueM [IpaBurtensctBa PO ot 20.05.2022 Nel315-p.

Takxe akTyalabHOCTh MPOTrpaMMBbI OOYCIIOBJIEHA €€ HAIPABICHHOCTHIO HA PEIICHUE
3amay KoHuenmuu pa3BUTHS JONOJHUTENbHOrO oOpa3oBanuss B P® no 2030 rona,
yTBepKAEHHON pacniopsbkenueM [IpaButensctea PO ot 31.03.2022 Ne 678-p. [Iporpamma
«MHUKpPO3JIEKTPOHUKA» OPUEHTUPOBAHA HA «MHTETPAIIMI0 OCHOBHOIO U JIOMOJHUTEIBHOTO
oOpazoBanus». OO0beIUHEHNE PA3IMYHBIX HAMPABIICHUN, TAKUX KaK CETEBbIE TEXHOJOTUH,
cOOp ¥ aHanM3 JaHHBIX, AJIEKTPOHHKA W MPOrPAMMHMPOBAHWE TO3BOJIACT YYAIIUMCS
OJIHOBPEMEHHO OCBaMBaTh MHPOPMATUKY, MATEMATUKY, (U3UKY U pa3BUBATh MH)XKCHEPHOE
MbIlUIeHHe. B paMkax mporpamma co3maércs YHUKalIbHYI0 oOpa3oBareibHas cpena Jis
KOMILJIEKCHOTO OOy4YeHHUs, TJIe 3HAHWsI M HABBIKU U3 Pa3HbIX 00JIACTEeH HAYKH M TEXHHUKHU
MEePEIIETal0TCS U yCUIIMBAIOT APYT ApyTa.

Bxotouenue mnporpamMmbl  « MHUKPOSJIEKTPOHHMKA» B 0Opa30BaTENIbHBIA MPOIECC
MAOY «JIuneit Ne 22 «Hanexna CuOupu», KOTOPHIN SBISETCS €IMHCTBEHHON B Poccuu
IIKOJION, paboTaroiieid mo crangapram HarnuoHaabHON TEXHOJOTMYECKONW WHUIIMATHUBBI
(HTH), cmnocoOCTByeT MOCTUXKEHHIO BBICOKOTO YPOBHS OOpa3oBaHUs, KOMILJIEKCHOU
MOATOTOBKE OYIyIIMX CHEUUATUCTOB B 00JIACTH BBICOKMX TEXHOJOTHUH.

Kpome Toro, mporpamma crnocoOCTBYET Pa3BUTHIO y HIKOJIBHHUKOB KPUTHYECKOIO
MBIIUICHUS, AHAJUTUUYECKUX CIIOCOOHOCTEH M YMEHMI pelaTh CIOXHbIE TEXHUYECKHE
3aJla4yM, YTO MO3BOJISET MOAPOCTKAM OPUEHTHUPOBATHCS B COBPEMEHHOM MH(GOPMAIIMOHHO-
TEXHOJIOTHYECKOM MUpPE, (POopMUpPYET y HUX HEOOXOAMMBIE TPOPECCHOHAIbHBIE KAYECTBA U
MOBBINIAET WX HHTEepec K BbIOOpYy IT- um wHxkeHepHBIX mpodeccuid, MOCTYIJICHUIO B
PO MIbHBIC KOJUICIKU U BY3HbI.



Takum oOpazom mnporpamMmma «MHKPOIJIEKTPOHUKA» CIIOCOOCTBYET MOATOTOBKE
HOBOT'O TIOKOJICHUSI MH)XEHEPOB, CIIOCOOHBIX BHECTU 3HAYUTEIIbHBINA BKIIaJ B Pa3BUTHE KaK
POCCUHCKON S5KOHOMUKH ¥ HAyKH, TaK U B Pa3BUTUE SKOHOMUKH HAILIETO PETHOHA.

OmauuumenvHnovie 0COOEHHOCMU NPOCPAMMDbBL

[Iporpamma BkJtOYaeT B ceOsl KCIOIB30BAHHWE COBPEMEHHBIX I1€1arorHYecKux
TEXHOJIOTHI: TMPOEKTHAasl JCSATENIbHOCTh W KEWC-TEXHOJIOTHUIO, KOTOPbIE BOBJIEKAIOT
oOyyJarouxcsi B aKTUBHBIN Tpoliecc nmo3HaHus. KiroueBass 0COOEHHOCTD 3aKIII04aeTcs B
BBIOOpE TEM MPOEKTOB U KEMCOB, OCHOBAHHBIX HA HAlMOHAIBHBIX 1enax «KomdopTHas u
Oe3omacHas cpena ans xuzHm» U «Lludposas Tpanchopmarusy, yCTaHOBICHHBIX YKa30M
[Ipesunenta P® ot 21 wmroma 2020 r. Ne 474 «O HauMOHANBHBIX LEISAX Pa3BUTHUS
Poccniickon @enepanun Ha nepuoa 10 2030 roxay.

[IpoekTHas AEATETBPHOCTh M pPEIICHUE Keic-3a/ay HaIpaBJIeHbl Ha MPUBJICUYCHUE
BHHUMaHUS MOAPOCTKOB K BOTIPOCAM YIyUIICHHUS Ka4yeCTBa TOPOJCKOM Cpeibl U JOCTHKCHHS
1 pOBOH 3pETOCTH B YKOHOMUKE U COIHANBbHOM cdepe. IHTepec 1 MOTHBAIMIO YUAIITUXCS
MOJAJIEP)KUBAIOT Yepe3 CBSI3b C PETMOHAIBHBIMU OCOOEHHOCTSIMH, OOECHeurBaEMYIO
COTPYJHUYECTBOM C UHyCTPUAIBHBIMU MAPTHEPAMU, CPEIU KOTOPBIX:

- Cubupckuit HUM apuanun nmenu C.A. Yareiruga,

- My3eil CBSI3U U TEXHUKH,

- HoBocubGupckas rocyaapcTBeHHasi o01acTHas HayyHas OMOJIMoTeKa,

- Cubupckuil rocy1apcTBEHHBI YHUBEPCUTET TEIEKOMMYHHUKAUN U HTHPOPMATHKHU.

Takoe B3anMozeicTBHE MO3BOJISIET yUallUMCS TIIy0xkKe MOrpyKaThCsl B aKTyaJIbHbIE
npo0OJieMbl peTHOHA W pa3palaThiBaTh MPOEKTHI, UMEIONINE MPAKTUYECKOe 3HaueHue. B
XOJI€ 3TOTO IMpOoIecca YCIEIIHO PEMIAIOTCS TAKKE M Ba)KHbIE BOCHUTATENbHBIE 33Ja4H,
HAIpaBJICHHBIC HAa Pa3BUTHE JTUYHOCTH yUYalIUXCS, BKIIOYAs UX AYXOBHO-HPABCTBEHHBIC
[EHHOCTHU ¥ TPAKIAHCKYIO TIO3HIIHIO.

OpHoil U3 ocobeHHocTel mporpaMMbl «MHKPO3JEKTPOHUKA» sIBIseTCs (DOKYyC Ha
MPAKTUYECKOM HCTIOIb30BAHUH HEHPOCETEBBIX MOJIETICH, OCHOBAHHBIX HA MCKYCCTBEHHOM
MHTEJJIEKTE. DTO MO3BOJIAET yYalllUMCS MOIYYUTh MPAaKTHUECKUE HAaBBIKU pa3pabdOTKHU U
BHEJPEHUS HEMPOHHBIX CEeTeW M pelIeHUus peajbHBIX 3aJad B 00JIacTH
MUKpPOAJIEKTPOHUKH. Takodl moAxXoa CHocoOCTBYeT (OPMHPOBAHUIO Yy Oyaymux
CHELMAIMCTOB KOMIIETEHIMM, BOCTPEOOBAHHBIX B COBPEMEHHOM HHIYCTPHUHM BBICOKHX
TEXHOJIOT i, TJI€ UCTIOJIb30BAaHUE CKYCCTBEHHOI'O MHTEIUIEKTa CTAHOBUTCSI HEOThEMIIEMOMN
YacThIO MPOU3BOICTBEHHOTO MPOIlEcca U MHHOBALIMOHHOTO Pa3BUTHSI.

Aodpecam npozpammot
[IporpamMmma HampaByieHa Ha MOAPOCTKOB B Bo3pacte OT 12 no 17 ser, yuuThiBas ux
BO3pACTHBIE OCOOCHHOCTH.

Cpeonuiti wxonvnwiti ozpacm (12-14 nem) — sBisercst 0J1arompusTHBIM IEPUOIOM IS
(dbopMHUpOBaHUS Y TIOJPOCTKOB MHKCHEPHBIX KOMIETEHITMH. B 3TOM BO3pacTe mporucxoauT
aKTUBHOE PAa3BUTHE KOTHUTHUBHBIX CIIOCOOHOCTEW, BKJIIOYAsl JIOTHUYECKOE MHBIILICHUE,
MIPOCTPAHCTBEHHOE BOOOPAKEHNE U CTIOCOOHOCTD K aHAJIM3Y CIOXKHBIX cucteM. [loapocTku
HAYMHAIOT TPOSBIIATh WHTEPEC K TEXHUYECKUM TUCIUIUIMHAM, TaKUM Kak (u3uKa,
MaTeMaTHhKa ¥ HH(pOpMaTHKa, a TAKXKe K IPAKTUHICCKUM aclieKTaM WH)KEHEPUH, CBI3aHHBIM
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C CO3JJaHMEM M KOHCTPYHPOBAHUEM pa3IMYHBIX YCTPOMCTB M MexaHu3MmoB. Ocoboe
3HAYCHHUE I TMOAPOCTKA B ATOM BO3pPAacTe MMEET BO3MOKXHOCTh CAMOBBIPAKCHUS W
camopeanu3anuu. st 3Toro Bo3pacTa XapakTepHa BRIPAOOTKA B3IJISAOB U yOCKICHHIA,
(dhopMUpOBaHHE MUPOBO33PEHUS, BRIOOP Oyaymiei npodeccuu. B cBs3u ¢ HCOOXOAMMOCTHIO
CaMOOTIPEICIICHHSI BO3HUKAET MOTPEOHOCTH pa300paThCs B OKPYKEHHUH U B CaMOM ce0e.

HoBooOpasoBanus B JIMYHOCTH cmapuieco wkoavhuka (15-171em) dhopmupoBaHue
MHUPOBO33PEHHUS, CAMOCTOSTEILHOCTH, TOBBIMICHHAS TPeOOBATEIHHOCTh K MOPATHHOMY
00nuKy; (OopMUpPOBAHUE CAMOOIIEHKH, CTPEMJIEHHE K CAaMOBOCIIUTaHUIO. B 3TOM BO3pacTe
YCTaHABJIMBAETCS CBS3b MEXKIY MPOPECCHOHAIBHBIMU M Y4eOHBIMU HHTEpECaMu: BBHIOOP
npodeccun cnoco0cTByeT POPMHUPOBAHUIO YICOHBIX HHTEPECOB.

Cpok o0yuenus no npozpamme, CpoK 0C80eHUS NPOZPAMM.
Cpox 00y4eHus: TpH roja 00y4eHus:

1-200 obyuenus.: ¢ 01.09.2022 no 31.05.2022

2-200 obyuenus: ¢ 01.09.2022 no 31.05.2023

3-200 ooyuenus: ¢ 01.09.2023 no 31.05.2024

Cpox ocBoenwus: 108 nenens (27 Mecsiien).

Dopma 006yuenun’ ouHasi, C MPUMEHEHUEM DJIEKTPOHHOTO O0y4YEeHUS
A3b1K 00yuenuA’. PyCCKUN SI3BIK.

Ypoesenwv npocpammur: 6azoeviii

Ocobennocmu opzanusayuu o0pazoeameibHo20 npoyecca

[Iporpamma «MuxkposnekTponukay peanusyercs Ha 6aze L{IIIO «IT-ky6» MAOY
«JInmeit Ne 22 «Hanexna Cubupmy.
3aHATUS TPYIIOBBIE, HAMOJHIEMOCTh Tpynnbl 12 denoBek. Komruiekramwsi rpynm —
pasHoBo3pacTHas. Bo3pact nereut 12-17 ner.

B oObenuHeHue NPUHUMAIOTCS Yydalllhecss MO MPUHLUIY JT0OPOBOJIBHOCTH, C
cOOJIFOICHUEM BCEX MPABUI, 0003HAUCHHBIX B JIOKAJBHBIX aKTaX YUPEIKICHHUS.

HaGop B y4eOHBIC Tpynmbl MPOUCXOIUT B CEHTAOpe yueOHOro roja. BosmokeH
NOoHA0Op JeTed B cepeArHe Y4YyeOHOro rojaa Mpu HaJIUYUU CBOOOJHBIX MECT M IOCTE
cobeceloBaHUs Ha BBISIBIICHHE [€PBOHAYAIBHBIX 3HAHUM W TEXHUYECKUX HABBIKOB
MOTEHIHAJIbHBIX yYAIIUXCS.

Peowcum 3amamun. Ogun paz B Hemento mo 2 yaca. [IpogosmKUTENbHOCTH OJHOTO
akajieMuueckoro yaca - 45 mus. [lepepsiB Mex 1y yueOHbIMU 3aHATUAMU — 10 MUHYT.

1.2. lean 1 32124 NPOrpaMMbl

Llenv: BOBIEYEHNUE OJPOCTKOB B C(hepy NPOEKTHO-TEXHUUECKOIO TBOPUECTBA, UEPE3
dbopMUpOBaHHE Yy HHUX CHUCTEMHBIX 3HAHUH U MPAKTUYECKHMX HAaBBIKOB B 001acTH
pa3pabOTKH, KOHCTPYUPOBAaHUS U MPOTPAMMHUPOBAHUS YHPABISEMBIX 3JIEKTPOHHBIX
YCTPOUCTB.



3aoavu:

JAUYHOCMHbIE.

dbopMHupOBaTH TOHUMAHUE 3HAYMMOCTH TEXHOJOTUH B KU3HH POCCHICKOTO
oO1recTna;

dbopMupOBaTh IIEHHOCTHOE OTHOIIICHHE K BOIPOCAM TEXHHYECKOTO CYBEPEHHUTETA
CTpaHbl U PETHOHA,;

(dbopMHpPOBATH BOJIEBBIC KAYECTBA, TAKME KaK YIIOPCTBO M TUCIUTIMHUPOBAHHOCTD;
COJICUCTBOBATh MPO(HECCHOHATHFHOMY CaMOOMIPENCICHUIO MOAPOCTKOB B 00JACTH
WHXEHEPHBIX U TEXHUYECKHUX CIECIIUaTbHOCTEH.

Memanpeomemmbie:

1. pa3BuUBaTh KPUTHUECKOE MBIIILICHHE:

dbopMHpoBaTh  yMEHHME  OOBEKTMBHO  OlLIEHUBaTh  HHPopManui u  eé
UHTEPIPETUPOBATH.

2. pa3BUBaTh KPEaTUBHOE MBIIIJICHUE:

dbopMupoBaTH TBOPUYECKHE CIIOCOOHOCTH (BOOOpAKEHHE, OPUTHMHAIBLHOCTH U
THOKOCTDH MBIIIJICHHS ).

3. hopMUpOBaTh HABBIKK Pa0OTHI B KOMaH/ 1€ (CIIOCOOBI KOOTIEPAIIHH):

dbopMHUpOBaTh HABBIKU COTPYAHHYECTBA CO CBEPCTHUKAMU B Pa3HBIX COIMATBHBIX
CUTYaIHsX.

4. pa3BUBaTh KOMMYHUKATHUBHBIE CIIOCOOHOCTHU JIETEH:

dbopmupoBaTh CHOCOOHOCTH (POPMYTUPOBATH COOCTBEHHYIO TBOPUYECKYIO HJICIO,
apryMEHTHPOBAHO BBHICKA3bIBATh CBOIO TOUKY 3PCHHUS.

5. pazBuBaTth UKT-koMneTeHIMu:

pa3BUBaTh yMEHUE aKTUBHO UCII0JIb30BATh uH(GOPMAIIMOHHbIE u
KOMMYHUKAIIMOHHBIE ~ CPEJICTBA TEXHOJIOTHMM Ui  penieHuss y4eOHbIX U
MO03HABATEIIbHBIX 3a/1a4.

npeomemmole.

1-1i 200 obyuenus:

MO3HAKOMHTH C MpaBWJIAMHU TEXHUKUA 0€30MacHOCTH MpH paboTe ¢ AIEKTPOHHBIMU
YCTPOMCTBAMU;

NO3HAKOMHUTh C COBPEMEHHBIMM O0JacTIMH UM  crnoco0aMu  MPUMEHEHUs
MUKPO3JIEKTPOHUKH;

dbopmupoBaTh 0a30BbIC 3HAHUS 00 JIECKTPOHHBIX KOMITIOHEHTAX;

HAYYUTh CO3/1aBaTh MPOCTHIC YIPABIISIIONINE TPOTPAMMBEI;

HAy4YUTh NPUMEHATH HEHpOCeTeBble MOJEIH ISl pELIeHMs] MPUKIAJHBIX 3aj]ad
oOy4eHUS;

MO3HAKOMHTH O CII0C00axX BUPTYaTbHOTO MOJIEIUPOBAHUS SIEKTPOHHBIX CXEM;
pa3BUBATh HABBIKK pelieHus: oauMnuaanbix 3aaanuii (HTO Junior).

2-1i 200 0OyYeHus:

(bopMHUPOBATH pacIIMPEHHbIE 3HAHUS 00 3JIEKTPOHHBIX KOMIIOHEHTAX;



HAy4YUTb CO3/1aBaTh yCIOKHEHHBIE YIIPABIIAIOLIME ITPOTPAMMBI;

3aKpEIUISITh YMEHUE IPUMEHATh HEMPOCETEBBIE MOJIENHN B ITPOLIECCE O0YUEHUS;
3aKpEIUIATh  HABBIKM  BHPTYAJIBHOIO  MOJCJIHMPOBAHUSA  JJIEKTPOHHBIX  CXEM
COpPEBHOBAHMSX U KOHKYpCax;

pa3BUBaTh HAaBBIKM pelleHus oJuMmnuaanbix 3amanuid (HTO crapuield Bo3pacTHOM
KaTeropun).

3-11 200 00yyeHus:

(opMHUPOBATH PaCIIMPEHHBIE 3HAHUS 00 3JIEKTPOHHBIX KOMIIOHEHTAX;

HAy4HUTh CO3/1aBATh IPOJABUHYTHIC YIIPABIIIOIINE IPOTPAMMBI;

YUUTh aHAIU3UPOBATh HOBHIE pEIIeHUS B c(hepe HCKYCCTBEHHOTO HHTEIUICKTA;
MO3HAKOMHUTH C MPOJIBUHYTHIMU IUIATGOPMaMHU ISl BUPTYATIbHOTO MOJEIUPOBAHUS
DIIEKTPOHHBIX CXEM;

NO3HAKOMUTH ¢ yemnuoHaToM «lIpodeccuonansi»;

CHOocOOCTBOBATh CAaye HOpMAaTHBA IO HANPABICHUIO «DJEKTPOHUKa» B paMKax
npoekTa «Texuol TO».

1.3. Coneprxanue NporpamMmabl.

Y4eOHbIi U1aH
1-p1ii rox 00y4eHust

Ne HasBanue pa3zena, KonnuectBo yacos dopmbl
n/m arrecTanuu/
TEMBI
KOHTPOJIS
Teopusa | Ilpakrtuka Bcero
1. Paznen 1. BBegenue B nporpaMmmy
11 BBenenue. MHCTpyKTaX 1O 2 0 2 onpoc
TEXHHKE 0€30M1aCHOCTH.
1.2 3HaKOMCTBO CO CpeIoi 2 0 2 onpoc
nporpammupoBanust Arduino
IDE.
1.3 3HaKOMCTBO C AJIEKTPOHHBIM 2 0 2 onpoc
KOHCTPYKTOPOM.
Htoro yacos 1o pazaerny 6 0 6
2. Paznen 2. DiieKTPOHHBbIE KOMIIOHEHTbI: MOJAKJ/IOYeHHEe U IPOrpaMMHUPOBaAHHE
2.1 CBeToiuo/1 ¥ pe3ucTop. 2 2 4 onpoc\nabnoodenue
2.2 [Torenmmomerp. 2 2 4 onpoc\nabmooenue
2.3 TakToBast KHOMKA U 2 2 4 onpoc\nabnooenue
MEPEKITI0YATENb.
24 CeroaunoHas 1mKana u 2 2 4 onpoc\nabnooenue
TPEXIUBETHBIN CBETOINO/.




2.5 VY bTpa3ByKOBOM JaTYMK 2 2 4 onpoc\nabnoodenue
paccTosHUSI.

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

2.7 7-CerMeHTHBIN UHINKATOP. 2 2 4 onpoc\uabnoodenue
Wroro yacos no pazaeny 14 14 28

3. Pa3znen 3. [IpakTuyeckoe npuMeHeHUe HelpoceTeBbIX MO/IeJIeil HA OCHOBE

HCKYCCTBEHHOI'0 MHTEJVIEKTA

3.1 3HaAKOMCTBO C 2 0 2 onpoc
HEHPOCETEBBIMU MOAECIISIMH.
OO0nacTv NpUKIIAJTHOTO
npumeHenus M.

3.2 [IpuMeHeHne HeUPOCETEBBIX 2 4 6 onpoc\uabnoodenue
MOJEJICH JUIsl TIOUCKA
nHpopmanuu.

3.3 [TpumeHeHne HENpOCEeTEBBIX 2 4 6 onpoc\nabnoodenue
MOJIeINICH JIUIsl HATUCAHUS U
OTJIAJIKH KOJIA.
Htoro yacoB 1o pazaerny 6 8 14

4. Pa3znen 4. BupryajibHOe Mo1eJIMPOBaHMe )IEKTPOHHBIX cxeM Arduino

4.1 3HAKOMCTBO C OHJIalH- 2 0 2 onpoc
mwiatrpopmamu Tinkercad n
Wokwi.

4.2 [TpoekT «OnekTpoHHOE 1 3 4 Habodenue\zauu
TUAHUHOY. ma npoekma
HToro 4acoB 1o pasierny 3 3 6

5. Pazgea S. IIpoexkTHast AeITEJIbHOCTD

5.1 [TpoekTt «YMHbII 1 ) 6 Habodenue\3auu
EPEKPECTOKN. ma npoexma

5.2 [TpoekT «YMHast Terunay. 1 ) 6 HabnooeHue\3auju

ma npoexma

Wroro yacos mo pazaeny 2 10 12

6. Pa3nes 6. CopeBHOBaHHS M KOHKYPCHI

6.1 3nakomctBo ¢ HTO Junior 2 0 2 onpoc
MJIaJIEN BO3PACTHON
KaTerOpuHu.

6.2 Pazbop u pemenue 2 2 4 onpoc\nabnoodenue
npuMepHsIx 3agannid HTO
Junior
Htoro yacos 1o pazaeiny 4 2 6

HToro yacos 35 37 72

Copepxanue yueOHOro miana 1-ro roga o0yyeHus
Pasnen 1. Bseaenme B mnporpammy. IlpaBuia TeXHUKM O€30MAaCHOCTH.

AKTya.HBHOCTB, COBPCMCHHBIC 00J1aCTH U CITOCOOBI IMPUMCHCHUA MHUKPOJJICKTPOHUKH.



Teopus: IIpaBuia paboTel co cpenoit mporpammupoBanus Arduino IDE. Hacrpotika
cpenbl. [IpaBuia paboThI € 3JIEKTPOHHBIM KOHCTPYKTOPOM U KOHTPOJIIIEPOM.

Pa3znea 2. JjeKTPOHHbIE KOMIIOHEHTBI: MOAK/JII04YeHNe U TPOrPaMMHUPOBaHHe

Teopusi: OcHoBHBIE pyHKIMH si3biKa C++. Jlornueckue onepatopsl. [{UKIbL.

[Ipaktuka: [logkmroueHne TMGPOBBIX M AHAIOTOBBIX YCTPOWCTB. 3arpyska
MpOTpaMMbl Ha KOHTPOJLIEP.

Pazgen 3. Ilpakruyeckoe mpuMeHeHHe HelpoceTeBbIX Mojejieil HA OCHOBE
HCKYCCTBEHHOI'0 HHTEJJIEKTA

Teopus: O030p cyiiecTBYIOMUX HeHpoceTeBbIX Mojenel. [I[pumenenue
GIGACHAT ot Cbepa B mporpaMMHpOBaHHH.

[Ipaktuka: Ilouck wmHopmanuu 00 SIEKTPOHHBIX KOMIIOHEHTaX MpPU IMOMOIIU
GIGACHAT. Hanucanue u otnaaka koaa npu nmomoutu GIGACHAT.

Paznen 4. BupryajbHoe MOaeJTMPOBAHUE 3JIEKTPOHHBIX cxeM Arduino

Teopusi: O0630p cymecTByronmx miargopm s HauuHarommx. CrocoObl
BUPTYQJILHOTO MOJICITUPOBAHMS DIIEKTPOHHONW cxembl Ha Oa3e miardopmer Arduino,
BO3MOXXHOCTH JJIS CAMOCTOSITEIBHOTO YJAJIE€HHOTO OOYyYEHUsS M Pa3BUTHS HABBHIKOB B
naHHou cdepe CriocoObl padboThI ¢ oHNaiH-maThopmamu Tinkercad u Wokwi.

[IpakTrka: BeIomHEHNE TPOEKTA B BUPTYAJIbHOU CPEJIE.

Paznean S. IIpoekTHast 1eSITeIbHOCTH

Teopus: KomaHgHass mnpoekTHas  IEITENbHOCTh.  PacmpeneneHwe  poJen.
[Ipe3enTanus npoekTa.

[IpakTuka: BeinosiHeHne 3a1a4 B COOTBETCTBUU € 3aHMMaeMoi poJibto. KomaHHas
pabota. BreimoniHeHHe Keic-3ajaHusl OT UHIYCTPUAIBHOTO MTapTHEPA.

Pa3nen 6. CopeBHOBaHNSI M KOHKYPCBHI

Teopus: 3uakoMcTBO ¢ oiumnuanaoin «HTO Juniory: HanpaBieHHs, 0COOCHHOCTH
y4acTus, perucTpanusi.

[IpakTuka: Pemenre npuMepHbIX OJIUMIUAIHBIX 3a7a4.

YyeOHbIil JIaH
2-0M 1o 00y4eHust

Ne HazBanue paszzena, KonnuecTBo yacos ®dopmbl aTTecTanum/
wn TEMBI Teopus IIpakTrka Bcero KOHTPOJIA

1. Pa3nes 1. BBenenne B nporpammy

11 Benenne. MHCTpyKTaX 110 2 0 2 onpoc

TEXHUKE O0E€30IMaCHOCTH.

Hroro gacos 1o pasuerny 2 0 2
2. Paznen 2. DiieKTPOHHBbIE KOMIIOHEHTBI: MOAKJII0YeHHEe U POrpaMMHUPOBaAHHE
2.1 [Tpe30m3TyyaTens. 2 2 4 onpoc\nabnoodenue
2.2 CepBonpuBo/I. 2 2 4 onpoc\nabmooenue
2.3 DIEeKTPOMOTODP. 2 2 4 onpoc\nabnoodenue




2.4 Tepmucrop. JlaTunk 2 2 4 onpoc\nabnooenue
TEMIIepaTyphI.

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

2.6 JlaTuuk BIAXXHOCTH H 2 2 4 onpoc\nabmoodenue
TEeMIepaTypbl BO3yXa.

2.7 JlaTuuk BIQXKHOCTH TTOYBBI. 2 2 4 onpoc\nabmoodenue
Hroro yacos mo pazaeny 14 14 28

3. Pazgen 3. IIpakTHyeckoe NnpuMeHeHUe HelipoceTeBbIX MO/IeJIell Ha OCHOBe

HCKYCCTBEHHOT0 HHTEJIEKTA

3.1 Ketic «IIpeumymiectBa 2 4 6 onpoc\nabnoodenue
MIPUMEHEHHS HEHPOCETEBBIX
Mozeinei. CpaBHeHUE
3aTpayeHHOTO BPEMEHHU 0€3 U
¢ ucnoJibzoBanueM M.

Wtoro yacos o pazneny 2 4 6

4. Pa3znen 4. BupryajibHOe Mo/1eJIMPOBaHMe )IEKTPOHHBIX cxeM Arduino

4.1 O0630p oHIIAltH KOHKYPCOB U 2 0 2 onpoc
OJIMMITHAJ I10 YIEKTPOHUKE.

Wtoro yacos o pazneny 2 0 2

S. Paspnen S. IIpoexkTHast AeATEIbHOCTD

5.1 [IpoekT «OxpaHHas 1 5 6 Habooenue\zauuma
CUTHAJIU3AIHS. npoexma

5.2 [Tpoexkt «IlukcenpHOE 1 5 6 Habooenue\zauuma
pucosanue Ha XXK-3kpaney. npoexkma

5.3 IIpoekt «Cucrema 1 5 6 Habmodenue\zawuma
aBTOMATHYECKOTO npoexma
YIIPABJICHUS] CBETOMY.

5.4 IIpoext «KonTpoisb 1 5 6 Habmodenue\zawuma
TEMIIEPaTypPhl U BIAKHOCTH npoexkma
BO3/yXa C pa3HBIMU
KJIMMaTHYECKHMH 30HAMIY.

Hroro vacos 1o pazueny 4 20 24

6. Pa3nes 6. CopeBHOBaHHS M KOHKYPCHI

6.1 3nakomctBo ¢ HTO crapmreit 2 0 2 onpoc
BO3PACTHOU KaTErOpuH.

6.2 Paz6op u pemenue 6 2 8 HabO00enue
OJIMMITHAIHBIX 33aHUH
Nroro yacos no pazneny 8 2 10

Hroro uacos 32 40 72

Copepxanue y4e0HOro 1jiaHa 2-ro roga o0y4eHus

Pazgen 1. BBenenue B nporpammy
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Teopus: O6oOieHne MaTepuaia Ipouuioro rojga ooyuenusd. [loBropenue mpaBui
TeXHUKHU Oe3omnacHocTu. Llenu v 3aaun Ha IPEACTOSIIUMN TO/I.

Pa3nen 2. DjieKTPOHHbIE KOMIIOHEHTBI: NMOAKJIYeHHe U IPOrPpaMMHpPOBaHHe

Teopusi: U3yuyeHne 5IEKTPOHHBIX KOMIIOHEHTOB, CIOCOOBI HMX MOAKIIOYECHHUS,
MpOrpaMMUPOBaHUS W yrpaBieHus. Pacmmpenue 3HaHud o QyHKIusAx s3bika CH.
[IpepriBanus. CoOCcTBEHHBIE (HYHKITUH.

[Ipaktuka: Ilomkmrouenue ycrpoiictB uepes muHy |2C. Pabora ¢ matdmkamu.
VYcranoBka OMOIHOTEK.

Paznen 3. IlpakTHyeckoe mpuMeHeHHE HelpoceTeBbIX Mojejieil HAa OCHOBe
HCKYCCTBEHHOI'0 HHTEJJIEKTA

Teopus: BbIrogsl OoT HCHONIB30BaHMS HelpoceTeBblx Mojeneld. Kak ObicTpee
BBITIOJIHUTB MTPOEKT: C UCIIOJIb30BaHUEM HEHPOCETEBBIX MOJIEIeH Wi O€3 UCTIOIb30BAHUS.

[Ipaktuka: Pemenue keiica. OmnpenesieHHE BBITOJbI, BBIPAXKEHHOM BO BpPEMEHU
BBINIOJIHEHUS 3a7aHusl. PaboTa Haja Keiic-3ajaHueM OT MHIyCTPUAIIbHOTO NTapTHEpPA.

Pa3znen 4. BupryajibHoe MOaeITMPOBAHUE 3JIEKTPOHHBIX cxeM Arduino

Teopusi: O0630p CYHIECTBYIONIMX COPEBHOBAHUN M KOHKYPCOB, MPEAINOJararomux
OHJIalH WM 3a04yHoe ydacthe. CrocoObl NMPUMEHEHHS HAaBBIKOB palOThl C OHJIAWH-
maThoOpMaMH.

Pa3znen 5. IIpoekTHas1 1eATeJIbHOCTD

Teopusa: IlpobsemMa W akTyanbHOCTh IpoekTa. BpiOOp pemieHus MnpoOJIeMBl.
[IpoektHOE pemenue. Kak Mbl MOKEM YITyUIIUTh IPOEKT.

[IpakTuka: BeinosiHeHne 3a1a4 B COOTBETCTBUU € 3aHMMaeMoi poJibto. KomaHHas
pabota. CpaBHUTENBHBIN aHAJIU3 PELICHUH.

Pa3nen 6. CopeBHOBaHMSI M KOHKYPChI

Teopus: 3nakoMctBO ¢ onumnuanao «HTO crapmeil Bo3pacTHOM KaTeropum»:
HaIpaBJICHUsI, 0COOCHHOCTU Y4aCTHsI, PETUCTPAIIUSL.

[IpakTuka: Pemenre npuMepHbIX OJIUMIUAIHBIX 3a7a4.

Y4eOHbliH I1aH 3-T0 1o 00y4YeHH s

Ne Ha3zBanwue pasnena, KomnuectBo vacos Dopmbl
n/n aTTecTanuu/
TEMBI Teopus IIpakTuka Bcero
KOHTPOJIS
1. Pa3nes 1. BBenenne B mnporpammy
1.1 Beenenne. MHCTpyKTaX 110 2 0 2 onpoc
TE€XHUKE O€30MaCHOCTH.
HToro 4acoB 1o pasjerny 2 0 2
2. Paznen 2. DiieKTPOHHBbIE KOMIIOHEHTBI: MOJKJII0YeHHEe U POrpaMMHUPOBaAHHE
2.1 NK-natunk u UK-myssT. 2 2 4 onpoc\nabnoodenue
2.2 Bluetooth momysib. 2 2 4 onpoc\nabmooenue
Htoro yacos 1o pasaerny 4 4 8
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Pa3nea 3. IIpakTnyeckoe npuMeHeHHe HelipoceTeBbIX MO/ieJIeil Ha OCHOBe

HCKYCCTBCHHOI'0 MHTECJIJICKTA

3.1 O0630p HOBBIX pEIICHH B 2 0 2 onpoc
cthepe NN.

HToro yacoB 1o pasaerny 2 0 2

4. Paznen 4. BupryajibHoe MoeIHpOBaHHe YJIEKTPOHHBIX cxeM Arduino

4.1 3HAKOMCTBO C OHJIAMH- 2 0 2 onpoc
mwiatdopmamu CircuitLab u
EasyEDA.

Hroro yacos mo pazaeny 2 0 2

S. Paspnen S. IIpoekTHast AeATEIbHOCTD

5.1 ITpoekT «Y naneHHnoe 1 5 6 Habnooenue\zauu
yIpaBJICHUE CBETOINOTHON ma npoexma
MIOJICBETKOM uepe3
Bluetoothy.

5.2 [TpoekT «KHOMOUYHBIE KOBOOH 1 5 6 Habooenue\zawu
— WTPa Ha PEAKIHION. ma npoekma

5.3 [TpoekT «IlepersruBanue 1 5 6 Habooenue\zawu
KaHaTa — UTpa Ha ABYX ma npoexma
YYaCTHHKOBY.

5.4 [TpoexT «MobunbHas 1 ) 6 Habodenue\zauu
miaTdopma ¢ ma npoexkma
auctaHumoHHbIM K-

YIPaBJICHUEMY.

5.5 [Tpoekt «IlynbT ynpasienus 1 ) 6 Habodenue\zauu
YCTPOHCTBOM C HECKOJIBKUMHU ma npoexma
CEPBOIIPUBOIAMHI.

5.6 [TpoexT «MobunbHas 2 10 12 Habmodenue\zauu
poboToTexHHYEeCKast ma npoexma
iatgopma Ha 6aze
Arduinoy.

5.7 WTOTOBBII MTPOEKT. 1 5 6 HabO00eHue

5.8 3amuTa UTOrOBOTO MPOEKTA. 2 0 2 3awuma npoexma
HToro yacos 1o pazueiny 10 40 50

6. Pa3nes 6. CopeBHOBaHHA M KOHKYPCHI

6.1 3HakoMcTBO ¢ YemnroHaToM 2 0 2 onpoc
«IIpodeccronansny Maaaimen
BO3PACTHON KaTErOpHH.

6.2 Texuol TO. Beenenue. 2 0 2 onpoc

6.3 Texnol TO. Cnaua 1 3 4 HabO00eHue
HOPMAaTHUBOB 110 MOYJIIO
«DIIEKTPOHHUKAY
HToro yacos 1o pazaeny 5 3 8

HTroro yacos 25 47 72




Conep:xkanue y4eOHOr0 1iiaHa 3-ro rogaa o0y4eHus

Pasznea 1. BBeaenune B nporpammy

Teopus: O6o0meHne MaTepuaia MpoILIoro rofa 00yueHus. AKTyaau3anus 3SHaHUH.
[IpaBuia TeXHUKH 0€30MAaCHOCTH.

Pa3zneua 2. JjeKTPOHHbIE KOMIIOHEHTBI: MOAK/JII0YeHHe U IPOrPpaMMHUPOBaHHE

Teopus: I[lpoxBunyTthie ¢yHKIMU si3pika C++. CtpykrypupoBanue koja. CoH u
npoOyxjenue. M3yueHue 5SIEKTPOHHBIX KOMIIOHEHTOB, CIOCOOBI HX MOAKIIOYCHUS,
IPOrpaMMHUPOBAHUS U YIIPABIICHUS.

[Ipaktuka: YcrpoiictBa OecripoBonHOM cBsizu. WX HacTpoiika, MOJKIIOYEHUE U
IpOrpaMMHPOBAHUE.

Paznen 3. IlpakTHyeckoe mpuMeHeHHE HelpoceTeBbIX Mojejieil HAa OCHOBe
HCKYCCTBEHHOI'0 HHTEJJIEKTA

Teopusi: AkTyau3anus 3HaHUM U HaBBIKOB IO pabOTe C HEUPOCETEBBIMU MOJICIISIMHU.
O0630p HOBBIX Bepcuil HepoceTeBbIX Mojiesie. CpaBHUTEIBHBIN aHAIN3 HOBBIX M CTAPBIX
BEpPCHL.

Pa3znen 4. BupryajibHoe MOaeTMPOBAHUE 3JIEKTPOHHBIX cxeM Arduino

Teopusi: Mcnonp30BaHue MPOABUHYTHIX OHJIAWH-TIIATGOpMaM Jjisi BUPTYalbHOTO
MOJICTTUPOBAHUS IEKTpoHHON cxembl O030p miaTdopm CircuitLab u EasyEDA. TlpaBuna
paboThI ¥ CIOCOOBI TPUMEHEHUSI.

Pa3nea S. IIpoekTHast 1eATEJIbHOCTH

Teopus: OcoGeHHOCTH NPE3eHTALMN TIPOEKTA.

[Ipaktuka: OTBeThl Ha BOMNpOCHl ciymiareneid. Pabota ¢ BO3paxkeHUsSIMU W
3aMEYaHUAMU. 3alIuTa MPOEKTa Mepe] KOMIETEHTHBIMHU CITYIIATENIIMU, UHY CTPUATIbHBIMU
MapTHEPaAMH.

Pazngen 6. CopeBHOBaHMSI M KOHKYPCBHI

Teopus: 3nakomMcTBO ¢ yemnuoHaTtoM «IIpodeccronanb»: HampaBiaeHUs, yCIOBUS
y4yacTus. 3HaKOMCTBO C TmpoekToM «TexHol TO»: ycnoBus, peructpanus, mpoduiy,
0COOEHHOCTH TECTUPOBAHUSL.

[IpakTuka: Pemenne npuMepHbIX 3a1aHU IO HOPMATUBY « DIEKTPOHUKA» MPOEKTA
Texnol TO.

1.4. IlnannpyemMble pe3yabTaThl

JUYHOCMHbLE.
— OyIyT NOHMMATh 3HAYUMOCTb TEXHOJIOTHUM B JKM3HU POCCUIUCKOTO OOIIECTRA;
— copMupyeTcsi 1IEHHOCTHOE OTHOIIEHUE K BOIMPOCAM TEXHUYECKOTO CyBEpEHUTETa
CTpaHbI U PETUOHA,;
— OyAyT  TpOSBIATH BOJICBBIC KauyecTBa, TaKue Kak  YNOpPCTBO u
JTHUCUUATIIIMHUPOBAHHOCTD;

— OyayT CTpeMUThCS K Mpo(PecCHoHaTLHOMY CaMOOIpPEEICHUI0 B  00JIacTH
WHKXCHEPHBIX M TEXHUYCCKUX CICITUATBHOCTEH.

MemanpedMemele:
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K xoHIly 00y4yeHust mo nporpaMmme y4amuics J1eMOHCTPUPYET:
1. MONOKUTENbHYIO AUHAMUKY B PA3BUTUU KPUTHUUECKOTO MBIIUICHUS:

2.

— TMpOSIBIIIET  yMEHHE  OOBCKTUBHO  OICHWBaTh  HWHpOpMamuiO W €€
WHTEPIPETUPOBATH.

MOJIOKUTEIbHYIO TMHAMHKY B Pa3BUTHU KPEATUBHOTO MBIIIICHUS

— TIPOSIBIIIET TBOPYECKHE CIOCOOHOCTH (BOOOpaXK€HHE, OPUTHHAIBHOCTD W
TMOKOCTh MBIIIJICHUS).

3. HaBBIKU PabOTHI B KOMaH/Ie (CITOCOOBI KOOTIEPAIIUH ):

— IMPOABJIACT HABBIKM COTPYAHHUYCCTBA CO CBCPCTHHUKAMH B PA3HBIX COIHAJIBHBIX
CUTyalnusix.

4. NOJOXKUTENBHYIO JUHAMUKY B Pa3BUTHH KOMMYHHUKATUBHBIX CIIOCOOHOCTEM:

— TMPOSIBIISIET CIMOCOOHOCTH (POPMYIHPOBATH COOCTBEHHYIO TBOPYECKYIO HJICIO,
apryMEHTUPOBAHO BBICKA3bIBAaTh CBOIO TOUKY 3PEHUS.

5. MOJOXUTENBHYIO MTUHAMUKY B pa3Butuu UKT -komneTeHuumii:

— IMPOABJIKICT YMCHHC HCIIOJIIbB30BAaThb I/IH(I)OpMaHI/IOHHBIC H KOMMYHHWKAIIMOHHBIC
cpeacrBa TEXHOJIOT U JJI pCIICHUA y‘I€6HBIX U I103HAaBaTCJIbHBIX 3ada4.

npeomemuble:
1-11 200 06yuenus:

OyIyT 3HaTh TpaBUja TEXHUKH OE30IaCHOCTH IpU padoTe ¢ DJIEKTPOHHBIMH
YCTPOMCTBaMU;

MO3HAKOMSITCSI C COBPEMCHHBIMH OONACTSIMH W CIOoco0aMu  MPUMEHCHUS
MHUKPOJJICKTPOHUKH;

noJry9aT 0a30BbIC 3HAHMS 00 DJIEKTPOHHBIX KOMITOHEHTAX;

Hay4JaTcsl CO3/1aBaTh IIPOCTHIC YIIPABIISIOIIUE ITPOTPAMMBI;

HaydaTcsi TPHUMEHATh HEUPOCETEeBBbIC MOICIH Il PCIICHHS MNPUKIAJIHBIX 3a7a4
oOyueHus;

OyIyT 3HaTh CLIOCOOBI BUPTYATBHOTO MOJCITHPOBAHUS YJICKTPOHHBIX CXEM;

OyayT 3HaTh 00 omumnuaae HTO Junior, HaydaThcs periaTh 3a1aHus OJIMMITHAIBL.

2-11 200 0OyueHUsL:

MOJIy4aT PaCHIMPEHHbBIC 3HAHUSI 00 DJIEKTPOHHBIX KOMITIOHEHTAX;

HAy4aTcsl CO3/1aBaTh YCIOKHEHHBIC YIIPABISIONIUE MPOTrPaMMBbI;

OyIlyT yMETh IPUMEHSITh HEHPOCETEBBIE MOJIEIIH B TIpoliecce 00yUYeHus;

OynyT 3HaTh OO0 OHJIAlH COpPEBHOBAHMSIX W KOHKypcax, Ha KOTOPBIX MOXKHO
IIPUMEHUTH HABBIKA BUPTYAJIbHOIO MOAEIUPOBAHUS 3JIEKTPOHHBIX CXEM;

OynyT TOTOBBI TpuHATH ydacTue B onummnuane HTO crapmeit Bo3pacTHOU
KaTEropuu, Hay4aTbCs pellaTh 3aJaHUsl OJTMMITUAbI.

3-1i 200 0OyyeHus.

NOJIy4aT pacCUIMPEHHbIE 3HAHUS 00 3JIEKTPOHHBIX KOMIIOHEHTAX;

Hay4aTcs CO3/1aBaTh IIPOJABUHYTHIE YIIPABIIAIOLINE IPOTPAMMBI;

OyAyT yMeTh aHaJIM3UPOBATh HOBBIE PEIICHNUS B c(pepe NCKYCCTBEHHOTO MHTEIICKTA;
OyayT 3HAaThb O MPOJBHHYTHIX IUIATPopMax [Jsi BUPTYaIbHOTO MOIEIUPOBAHUSA
AIIEKTPOHHBIX CXEM;
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— OynyT 3HaTh ocoOeHHOCTH yemnuoHaTa «IIpodeccnonansy;
— bBynyT roToBbl ciaTh HOPMATUB MO HANPABICHUIO « DJIEKTPOHUKA» B paMKaX MPOEKTa
«Texnol ' TO».

Paznen 2. KoMniekec Oprann3anoHHO-NeAArOrM4eCKUuX yCJI0BU

2.1. Kanenoapuwtit yueonuwlit cpagux

T'on Hara Hara KonuuectBo KonuuectBo | Konuvect Pexum
o0yueHus HayJaJia OKOHYaHUS y4eOHBIX y4eOHBIX BO 3aHATHH
(ypoBeHb) 3aHATHI 3aHATHI HEJIEIIb JHEW y4eOHBIX

4acoB
1-#i rog 01.09.2022 | 31.05.2022 36 36 72 1 3agaTue
0o0yueHus 1o 2 yaca
2- TOox 01.09.2022 | 31.05.2023 36 36 72 1 3a"aTHE
o0yueHus 1o 2 yaca
3-rox 01.09.2023 | 31.05.2024 36 36 72 1 3agaTHE
0o0yueHus 1o 2 yaca

Kanennapueiii y4eOHBIH Trpaduk sBiseTcs 00s3aTENbHBIM MPUIOKEHUEM K
oOpa3oBaTenpHOM mporpaMme «MUKPOIIEKTPOHUKa» M COCTAaBISIETCd JUISL  KaXJOH
yueOHou rpynnsl. (IIpunoxenue 1).

2.2. Ycnosus peanuzauuu npozpammol
3aHATHS TPOBOJATCS B yuyeOHOM KaOuHeTe Ha 0aze kopmyca «lT-kyO» mo ampecy
yn.®dpynse,S. Kabuner coorBeTcTBYIOT BceM HopMam u TpeboBanusim Caunllun. KaGuner
OCHAIIEH BCEM HEOOXOAMMBIM OOOPYIOBAHHMEM: CTOJIAMH, CTYJIbSIMH, MYJbTUMEIUNHON
JIOCKO#, HOyTOyKamH.
MamepuanvHo-mexnuueckoe obecneyeHue
ITepeuenp 06opyI0BaHMS YU€OHOTO TOMEIIICHHMS:
Hoytoyk wnu I1K ¢ ycranosnennsim 110 Arduino IDE (6 miT.)
[Tnata Arduino Uno (6 mit.)
MakeTHas mara (6 1mirt.)
Pesucropst 220 Om (100 mT.)
Pesuctopsl 1 kOm (50 mT.)
[Iepemennslii pesuctop (noreHuuometp) (20 mr.)
Tepmuctop (6 mT.)
Cseroanobl 5 MM KpacHble (60 mrT.)
CBeroanobl 5 MM xentbie (60 1IT.)
10 Cseroaunonsl 5 MM 3esnenble (60 1mIT.)
11. Tpéxusetnsnii RGB cBeroauon (12 mit.)
12.Knornka taktoBas (50 mir.)
13.Motop FA-130 (6 mT.)
14 Muxkpocepsomnpurog FS90 (6 mit.)
15.LCD gucnneit 20x4 12C (6 mT.)

LCoNOOR~WODE
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16.Bluetooth-momy:s (6 miT.)

17.Cperoanoanas mkaja (6 1mr.)

18.ITpe30m3myqaTens (6 1miT.)

19.CemucermMeHTHBIN HHAUKATOD (6 1IIT.)
20.YnpTpa3ByKOBOW JAaTYUK pacCTOSHUSA (6 IIIT.)
21.®otopesuctop (6 mT.)

22.JlaT4vK BIQXXHOCTH U TEMIIEpaTyphl Bo3ayxa (6 mIT.)
23.J]aTuuK BIAXXHOCTHU MOYBHI (6 IIIT.)

24 VIK-natuuk u UK-nynet (6 1mt.)

Hnpopmayuonnoe obecneuenue:

Ha 3aHaTHSIX WCHONB3YIOTCS HArWAOHBICE MaTepHalbl, CTaThbH, BHUACO- U
dboToMaTepuanabl W3 CETH WHTEPHET IO TEMaM IMPOrPaMMBI, CHelHalbHas ydeOHas U
MaTepuallbl BUACO-JICKIIMA C JOCTYIIOM Ha oOJlayHOM XpaHwiuine (SIHIeKc-IUCK).
KoncynberupoBanue uepe3 uHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHYIO 00pa30BaTEeIbHYIO
mwiatpopmy «Chepym».

CauTsr:

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

— http://www.ruselectronic.com [IpakTuueckas 3J1€eKTpOHUKA.
http://begin.esxema.ru DJ1eKTpOHNKA HAYMHAIOIIINM.
— http://www.eLIBRARY .ru — Hayunas snekTpoHHas OMOIHOTEKA.

Kaoposoe obecneuenue. 1lanoB Hukura BragumupoBuy, nenaror JOMOJIHUTEIBHOTO
oOpa3zoBaHusi 1O HampaBieHUsIM «MoOunpHasgs pPOOOTOTEXHUKAa» M «DIEKTPOHUKAY.
Oxonumn HoBocubupckuii rocyjapcTBeHHBIN TeXHUUeCKuil yHuBepcuTeT B 2021 roay mo
HarpaBJeHUIO0 « BUOTEXHUYECKUE CUCTEMBI U TEXHOJIOTUNY.

[ToBpIlIeHHE KBATM(UKAITUH:

OOO BHOII "COTex", nporpamma "IIpodeccuonanbHas nesarenbHOCTh B chepe
oO1ero oobpaszoBanus: yunuteiab nHGopMmatuku B coorBeTcTBur ¢ ®I'OC", 2022 rox

2.3. @opmbl ammecmayuu

YpoBeHb JOCTHXKEHUS JIMUHOCTHBIX, MMPEIAMETHBIX U METANPEIMETHBIX PE3yJIbTaTOB
OTCJIEKUBAETCA B XO/I€ MPOBEACHUS CIEIYIOUUX KOHTPOJICH:

. Bxognasi auarHocTMka TMPOBOJIUTCA C TPYIIOH YyYallUXCSd Ha TEPBBIX
3aHSATUSX KaXJI0ro yueOHOro rojaa (CEHTSIOph).

. Texkymuii KOHTPOJIb IPOBOJAUTCS COTJACHO YUEOHOTO IJIaHa MO 3aBEPUICHUIO
pazziena (TeMbl) IpOrpaMMBl.

. IIpomexkyTouHasi arrecTalusi NPOBOJIMUTCS KaK OILEHKA pPE3yJbTaTOB 3a
MIEPBBIM U BTOPOM TOJ 00yUeHHUs W BKIIOYAET B CeOsl MPOBEPKY TEOPETHUECKUX 3HAHUM U
MPAKTUYECKUX YMEHUW U HABBIKOB, OTCIICKUBAHWE JUHAMHUKHA JUYHOCTHBIX U
METaNpeIMETHBIX PE3YJIbTATOB.
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. ATTecTanysi MO UTOraM OCBOEHHMS MPOrPaMMBbI OCYILECTBIISICTCS B KOHIIE
oOydeHusi MO MporpaMMe B KOHIE 3-r0 ToAs oOydyeHus B (opmMe MOHHMTOPHUHIA
MPEeIMETHBIX, METAIIPEIMETHBIX M IUYHOCTHBIX PE3yJIbTAaTOB.

®opMbl ¥ METOJIbI OLIEHKH JIOCTHXKEHUS MIIAHUPYEMbIX MPEAMETHBIX PE3yJIbTaTOB:
orpoc, HabJI0IeHHUE, 3alUTa IPOEKTOB, TOCTHKEHHUS B COPEBHOBAHMSX, OJTUMITHA/IAX.

@®opMbl ¥ METONBI OLIEHKH JOCTHKCHHMSI, IUIAHUPYEMBIX JIMYHOCTHBIX |
METanpeIMETHBIX PEe3yNbTAaTOB: aHAIU3 PE3yJIbTaTOB MEAArornyeckoro HaOJIIOACHUS B
yueOHoe 1 BHEYy4eOHOE BpeMs, B IIPOIlecce MPOESKTHOM NesITeTbHOCTH.

JUisi OLIEHKH pe3ysIbTaTOB OOyYeHHUs MO MpOorpaMMe METOAOM BKIIIOYEHHOTO
HaOJIIOIEHUST UCTIONB3YIOTCS KPUTEPHH, MOKA3aTeJ M U MHAMKATOPHI 3(PPeKTHUBHOCTH
peanu3ay JAONOJHUTEIBHBIX 00Ie00pa30BaTEIbHBIX MPOrpaMM (COTJIACHO METOIMKH
[ToonsieBoit M.H., ITonosoit M.H.) (ITpunoxenue 3).

B KOHIIEe AMArHOCTHKH JETA0TCs 00IIHe BBIBOABI 00 YpOBHE OCBOCHHUS MPOTPAMMBI
M0 KaKJIOMY YUaIIeMycs U 10 TPYIIE B IEIOM.

B BBIBOJAaX OTpakaeTcs KOJMYECTBO YYAIIMXCSA MO KaXXIOMY YPOBHIO OCBOCHHS
porpamMmsl (BBICOKUH, CPEHUM, HU3KHI1 ), UX TPOLIEHTHOE COOTHOIIEHHUE, aHATU3UPYIOTCS
MOJTy4YeHHBIC pe3ynbTaThl. Ha ocHOBaHMM MOy4eHHON WHGOpMAIUH, IO HEOOXOIUMOCTH,
IUTAHUPYETCA KOPPEKTHUPOBKA JIOTIOJHUTENHHOM 0O0IIe00pa3oBaTeNbHON MPOTPaMMBL,
COCTaBJISIOTCSA peKoMeHaanuu s ydamuxcs. ([Ipmrosxenue 4)

2.4. Ouenounvle mamepuaivl

Bxoanasi AMar{HocTuka
Bompocsr mist 6ecenbl ¢ yuamumucs (IIpunoxenue 2);
Texkymuii KOHTPOJIb
Opranuzyercs 1Mo KaxaoMy pasfeny y4eOHOTO IuIaHa porpaMMBbl B TPOIECCE €To
peamzanuu (ITpunoxenue 2).

- Omnpoc B yCTHOW WM MHCHbMEHHOW (hOpMe MPOBOIUTCS B MHAWBUIAYATHHOM HWIIU
rpynmoBoM ¢opMare C IeNbl0 OTCIACKHBAHUSA JOCTIKEHUS TPEIMETHBIX
pE3yNIbTaTOB.

- Habnooenue mpoBOAUTCA C UENbIO OTCIEKUBAHUS JTOCTHXKEHUS NPEIMETHBIX,
JUYHOCTHBIX U METANPEIMETHBIX PE3yIbTaTOB.

- 3awuma npoexma NPOBOJUTCS COTIACHO YUeOHOMY IUJIaHYy C LIE€TIbIO OTCIIEKUBAHUS
JOCTHKEHUS PEJIMETHBIX PE3yJIbTATOB.

HpOMe)KyTO‘IHaﬂ aTTeCTallud U aTTeCTalluA 110 UHTOraM OCBOCHUS IMPOrpaMmabl

IIpeameTrHbIe pe3yabTaThl
J{nst BcecTOpoHHEH OLICHKU 3HAHUW U YMEHUH, yJaluxcsi He0OX0MMO UCIIOJIh30BaTh:

1. BapuaHThI 3a1aHuii 111 AMArHOCTUKH PE3yJIbTaTOB O0yYCHHSI TI0 TTpOrpamMme
«Muxkpoanekrponnka» (ITpunoxenue 5).

2. O1ieHOYHBIH OJTaHK ¥ KpUTEpUH orieHuBaHus npoekToB (IIpunoxkenue 2).

3. AnropuTMa  TE€arorTMYecKOro HaOmoAeHus 3a  CchOPMUPOBAHHOCTHIO

npeaMeTHbIX pe3ynbraToB (IIpunoxenue 3).
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MeTtanpeaMeTHble pe3yJibTaThI

MertanpenMeTHbple pPe3yJbTaThl OCBOCHUS MPOTPaMM OIICHWBAIOTCS B XOJC
OpPraHM30BAHHOTO MEAArOrHYecKOoro HaOMIOACHHS 3a JEThbMH B IPOIECCe MX Yy4eOHO-
TBOPUYECKOM J1eATEIHLHOCTH Ha OCHOBE:

1. AnropuTMa TEJArOoruvecKoro HaOMIoACHUS 3a  CHOPMHUPOBAHHOCTHIO
MeTanpeaMeTHBIX pe3ysbraToB ([Ipunoxenue 3).

JInuHOCTHBIE pPe3yabTaThl

YpoBeHb JOCTH)KCHHS JIMYHOCTHBIX  PE3yJIbTaTOB  OIEHUBAETCS B  XOJE
MeIaroruIeckoe HaOIOICHUS 3a YUAIIUMHUCS C OTIOPOH Ha

1. AJNTOpPUTM  TENAarorudeckoro HaOJIOACHHS JIMYHOCTHBIX  pPE3yJbTaTOB
nporpammsl (ITpunoxenue 3).

2.5 Memoouueckue mamepuannt

MeTtoanbl 00yueHust

1. UndopmanmoHHO-pEIeNnTUBHBIN: Oecena, MPOCMOTpP BUJIEO;

2. DBPUCTHYECKUN: COBMECTHOE OOCYKJICHHE pabOT ydaluxcs, aHaau3 COOCTBEHHOM
paboTHI;

3. PenpoayKTUBHBIN: BBHITIOJTHEHHE PaOOTHI IO TEME, CJICIOBAaHHE 3a IIearoroM B
TEXHHUKE BBITIOJTHCHUS,

4. TIpOCKTHBIN: BHITTOJIHEHUE CAMOCTOSTEIIHLHOM ASATETbHOCTH, KOTOpasl HallpaBJieHa Ha
JTOCTHXKEHUE KOHKPETHOM 1SN,

IMegarornyeckue TeXHOJIOT UM

TexHONmorusi  MPOCKTHOW  JICSITEIbHOCTH  MPUMEHSIETCA ISl  OpraHu3aluu
MPAKTUYECKON JEATEbHOCTU yUaIIuXcs B paMKax 00pa3oBaTeIbHOM MpOorpaMMBl.

B ocHOBe JaHHOW TEXHOJOTMU JISKUT PA3BUTHE II03HABATEIBHBIX HABBIKOB

yYamuxcsi, YMEHHN OpPUEHTUPOBATHCS B WH(POPMAIIMOHHOM MPOCTPAHCTBE, Pa3BUTHE
KPUTUYECKOTO MBIIUICHUS. OJTO JACSTEIbHOCTh, KOTOpas IO3BOJISET MPOSBUTH ce0s
WHJUBUyIbHO WJIM B TPYIIE, MONPoOOBaTh CBOM CHUJIbI, MPUIIOKUTH CBOU 3HAHUS,
MOKa3aTh MyOJIMYHO JOCTUTHYTHIN PE3yJIbTar.
[IpoekTHas neATENbHOCTh B paMKax IpOorpaMMbl HAlIPaBJIEHbI HA IPUBJICYEHNE BHUMAHUS
MOIPOCTKOB K BOIIPOCAM YJIyHUIIIEHUS Ka4eCTBA TOPOJICKOM CpeIbl U TOCTUKEHUS TG POBOH
3peJIoCTH B SKOHOMUKE U colaibHOU cdepe. [IpobremHoe nose mpoeKToB onpenemnsercs
PErMOHATBHBIMU ~ OCOOCHHOCTAMH U O00OECIEUMBACTCS  COTPYJHUYECTBOM  C
WHIYCTPHUAJIbHBIMHA TAPTHEPAMU.

TexHOa0TUs SAEKTPOHHOTO 00YYEeHHsI MO3BOJISIET UCIIOIB30BaTh B 00pa30BaTEIbHOM
MPOLIECCE BUICO-YPOKU M CAMOYUHTEIH IO KOMIIBIOTEPHOM Ipaduke, A1l CAMOCTOATEIBHOTO
W3Y4YeHHUs TMPOMYIIEHHON TEMbl, WM MPOPa0OTKHM TBOPUECKUX MPOEKTOB. Matepuabl
pasmeniaroTcs Ha 00J1auHOM XpaHuiIuIle (SHaeKc-auck).

Kelc-TeXHOJIOTUU — 3TO METOAO0JIOTHS PEHICHUS MPAKTUYECKUX 3a7ay Yyepe3 aHaIu3
KOHKPETHBIX CcHUTyalnuil (keiicoB). B  KOHTEKCTE mporpaMMmbl  KEWC-TEXHOJIOTHUU
UCIIONIB3YIOTCS ISl OOYYEeHHS PEIICHUIO PeabHbIX MHXKEHEPHBIX MPOOJIEM, CBA3aHHBIX C
pa3pabOTKOM, MPOU3BOJCTBOM W TMPUMEHEHHEM MHKPOCXEM M JAPYIHMX KOMIIOHEHTOB
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MHUKPOIJIEKTPOHHBIX cucteM. Kelic-3aganusi mnoa0uparoTcs B COTPYIHUYECTBE C
VHyCTPUAIbHBIMU NTAPTHEPAMH.

TexHoJIorus HAaCTaBHUYECTBA — NPEANOJIAracT B3aUMOJECUCTBHE Yy4YaIUXCs, IPH
KOTOPOM OJMH U3 YYaIIUXCsl HaXOAUTCS Ha 60Jiee BBICOKOM YPOBHE OCBOCHHUS MPOTPAMMBI
1 00J1aJae€T OPraHU3aTOPCKUMH M JINJIEPCKUMH Ka4ECTBAMH, MMO3BOJISIOIINMH €MY OKa3aTh
BECOMOE BIIMSTHHE HA HACTABJISIEMOTO, JIUILIEHHOE, TEM HE MEHee, CTPOroi CyOopAnHAIIHH.

®opmMbl OpraHu3anum 00pa3oBaTeIbHOr0 MpoIecca
B cootBerctBUM ¢ mpoduiieM mnporpaMmbl OCHOBHOW (OpMOM oOpraHu3aluu
00pa3oBaTeNbHOTO Mpoliecca SBIIAETCS IPYIIOBOE 3aHSITHE.

@opMbl OPraHU3aNHN YI1€OHOT0 3aHSITHS
- JIEKIIUH, OeCelbl;
- MacTep-Kjacc;
- BBITIOJTHCHHE CAMOCTOSITEIILHOU PaOOTHI;
- TIPOCKT;
- DKCKYypCHS,
- COpEBHOBaHMUE,
- 3aIWTa MPOCKTOB.

Haubonee npuopumemmuasn gpopma 3anamuii o nporpamme SIBJISIETCS — TPAKTUKYM
(TIpakTUYECcKOE 3aHSTHE).

[lenb NOpaKkTUYECKUX 3aHATUN 3aKIIOYAETCS B CICAYIOIIEM: 3aKpelnuTh Y
00y4Jaronmxcst MoJ0KEHUsI TEOPUU U YIIIyOUTh 3HAHUS MIPEIMETA; BBIIBUTH MPAKTHUECKOE
3HaYEHUE TEOPETHUUECKUX IOJIOKEHHUM; CHOCOOCTBOBATh OCMBICIEHHOMY YCBOCHHUIO
MaTrepuana; COJIEWCTBOBATh PAa3BUTHIO HABBIKOB CAMOCTOSITENIbHOW padOThI; pa3BUBATh
yMEHHE MyOJUYHO BBICTYNATh.

CtpyKTypa NpakKTUYECKOTO 3aHSATHS:

1.  BBopaHsbl#i 5Tan (MOTUBHPOBAHHUE HA YUCOHYIO JESITEIBHOCTD, AKTyaIn3aIus
3HAHUN).

2. OcHOBHO# 9Tamn (MOCTpOEHUE MPOEKTAa PEIICHHS MPOOJIEMBI, peaTu3anus
MPOEKTA)

3. 3aKOUNTENbHBIM  (IEpBUYHOE  3aKperyieHue, pediekcuss  ydyeOHou
TeSITeIbHOCTH ).

JlumakTudeckoe oOecmeueHue peaiu3alliid  IporpaMMbl  pa3padOTaHO B
COOTBETCTBUU C YYEOHBIM IIJIAHOM MPOTPAMMBI M OPUEHTUPOBAHO, HA JTUYHOCTHBIE U
MeTanpeaMeTHbIE Pe3yIbTaThl 00pa30BaHUS:

. VYyeOHble MaTepralbl U3 KOMIUIEKTa KOHCTPYKTOpa

. Pa3znaTouHslil MaTepran U3 KOMIIEKTa KOHCTPYKTOpa

. KoHCTpyKInu coOOCTBEHHOTO U3TOTOBIICHUS U MTPOTPAMMBI K HUM.
. Metoaundeckue pa3pabOTKH 3aHSATHH 1O TeMaM MPOrPaMMBbI.
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JUist JTyqniero yCBOCHUsI MaTepraia porpaMMBbl CyIIECTBYET pa3AaTOYHbIN
MaTepHal ¢ MOIIaroBoi TeXHUKOH, yueOHbIe TOCOOHS
[Iporpammsl 1 mporpaMMHOE OOecriedeHHe:

. TpaccupoBka me4aTHBIX IUIAT
. Jlutepatypa, s pabOTBl C yYalmUMHUCS. TEMaTHYECKUE TOJA00PKH
MaTepHuasoB.
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3. PaGouyasi nporpaMmMa BOCIUTAHUS
eanb 1 3a1a4n
Ieab BocnuTaHMS: BOCTIUTAHUE TOPIOCTH 32 JOCTIKECHUS OTEYECTBEHHON HAYKH U
TEXHUKH, CTPEMJICHHE BHECTH BKJIAJ B Pa3BUTHE CTPAHBI Yepe3 COOCTBEHHBIC HAYUHBIC U
TEXHUYCCKUEC JOCTHKCHHUS.
3agaum BOCIUTAHMSA:
— (¢opMupoBaTh TOHHUMAaHUE 3HAYUMOCTH TEXHOJOTHMH B JKM3HH POCCHUMCKOTO
oO1recTna;
— (¢opMHpOBaTh IIEHHOCTHOE OTHOIICHHE K BOMPOCAM TEXHUYECKOTO CyBEpPEHHUTETA
Poccun 1 HoBocubupckoii obnactu;
— (opMHpPOBATH BOJICBBIC KAaU€CTBA, TAKUE KaK YIIOPCTBO U JUCITUTTMHUPOBAHHOCTH;
— COJEHCTBOBATh MPOGECCHOHAIBHOMY CaMOOTPEIEICHUIO 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 3aHATUAX OOCYXKITAIOTCS ITHYECKUE ACIEKThl MCIOJIb30BAHMS TEXHOJOTUN, TaKUE KaK
3aInTa JaHHBIX, KOH(QUIESHIINATLHOCTh M OTBETCTBEHHOCTD 3a pPa3padOTKy MPOTYKTOB.
OpmHO M3 BaXKHBIX HAMPABJICHWHA BOCIHUTATEIHLHON pabOTHI ¢ TOJIPOCTKAMH - OPTaHHU3AIUS
BCTpEY C WHXKCHEPAMH, YYCHBIMA M CICHHAIACTAMH B 00JACTH MHUKPOIJICKTPOHUKH.
DKCKypCHH Ha MPEINPHUATHS, Ta00OPaTOPUN B UCCIICIOBATEILCKIE HHCTUTYTHI TIO3BOJISIFOT
MOJPOCTKAM yBHUETh pealibHbIC MPUMEPhI IPUMEHEHHUS 3HAHUH, a TaK)Ke BIOXHOBHUTH MX
Ha JlaJbHelIlee pa3BUTHE B 3TOU cepe.

HanpagJieHusi, popMbI U coep:KaHKue AeITeJbHOCTH

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

NATPUOTHYECKOE BOCTIMTAHUE — BOCITUTAaHUE JIIOOBU K pOJHOMY Kparo, Poaune,
CBOEMY Hapoay, YBOXEHMs K ApPYruM HapoaaM Poccuu; MCTOpHYECKOE NPOCBEUICHHUE B
00JIaCTH TEXHOJIOTHYECKUX OTKPBITHH, (QopMUpOBaHHE I[IEHHOCTHOTO OTHOIICHUS B
BOIPOCAX TEXHOJIOTUYECKOTO CYBEPEHUTETA CTPAHbI U PETHOHA;

TPYAOBO€ BOCIUTAHHE H MNPOPEeCCHOHAIBLHOIO CaMoONpeaeeHuss —
BOCIIUTAHUE YBAXEHUSI K TPYHy, TPYIALIUMCS, pe3ysbTaTaM TpyJa (CBOETO W APYIrUX
J0JIeH), OpUEHTAIlMS Ha TPYAOBYIO ACSTEIbHOCTb, MOJyYeHHE MPodeccCuu, JUUHOCTHOE
CaMOBBIPAXEHUE B MPOAYKTHBHOM, HPABCTBEHHO JOCTOMHOM TpPYAE€ B POCCHUHUCKOM
00111eCTBE, TOCTUKEHUE BBIIAIOIINXCS PE3YyJIbTATOB B MPO(PECCHOHATBLHON NeITeIbHOCTH
WHKCHEPHOU cdepe;

HEHHOCTH HAYYHOTI'0 MO3HAHUS — BOCIIHTAHUE CTPEMJICHHUS K TTO3HAHUIO ce0s U
JPYTHUX JIFOACH, TPUPOIBI U 0OIIECTBA, K TOJIYYCHHUIO 3HAHNN, KAYECTBEHHOTO 00pa30oBaHus
C Y4€TOM JINYHOCTHBIX MHTEPECOB 1 OOIIECTBEHHBIX MMOTPEOHOCTEH.

ILimanupyemble pe3yJbTaThl BOCIMTAHUSA
— OyAyT NOHUMATh 3HAYUMOCTh TEXHOJIOTUHN B KU3HU POCCUICKOTO OOLIECTBA;
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— chopMHUpyeTCs IEHHOCTHOE OTHOIICHHE K BOIPOCAM TEXHUYECKOTO CYBEPEHHTETA
Poccun n HoBocubupckoit o0nactu;

— Oynyt

IIPOABJIATH BOJICBBIC

JTUCHUTTMHUPOBAHHOCTD;
— OyAyT CTpeMuTbCid K MNpodecCHOHATBHOMY CaMOOMpPEEICHUI0 B 00JacTu
WHKEHEPHBIX U TEXHUYECKUX CHEIUATBHOCTEH.

Ka4dyCCTBa,

TaKHC

KakK

YIOpPCTBO

151

Bce BocniuTarensHbie MeporpusTs GopmMupyioT «KaneHaapHelil miiaH BOCIUTATEIbHON

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
BOCIIUTaHUsI HANPSAMYIO CBSI3aHA C CUCTEMON MOHMTOPHUHIA PE3YyJbTaTUBHOCTUA OCBOECHUS

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. MacTtep-kiacc o Co3/1aHHI0 rpaXKJ1aHCKOE CeHTs10pB, 22
AJIEKTPOHHOMN OTKPBITKU KO BOCITUTAHUE
JIH1O yuurens
2. Opranu3zarus BEICTaBKH NaTPUOTUYECKOE OkTs16pB, 22
«Hcropus BOCIIUTAHUE
MUKPOAJICKTPOHHUKI)
3. becena o TexHoMOTHUECKOM NaTPUOTUYECKOE SuBaps, 23
cyBepenutere Poccun BOCITUTAHUE
4, Berpeda ¢ uaTepecHbBIM npodeccnoHanIbHOe Mapr ,23
YEIIOBEKOM —HHIKEHEPOM CaMOOTIPEEIICHHUE
S, CopeBHoBaHue 10 COOPKE LEHHOCTH HAYYHOI'O Anpens,23
KOpIyca yCTPOMCTBA MO3HAHUS
6. BricTaBka 3J1€KTPOHHBIX LEHHOCTH HAYYHOI'O Maii,23
YCTPOMCTB MO3HAHUSA
1. DKCKypCHs B My3€H CBSI3U U MaTPUOTUYECKOE OkTs16pB, 23
TEXHUKH BOCITUTAHUE
8. | Kunonekropuii "®daHTacTuKa | IEHHOCTH HAyYHOTO Jekabpsb, 23
U peanbHOCTh'": [IpocMoTp MO3HAHUS

@HHBMOB()TCXHOHOFHHX
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Oymy1iero u 00CyKIeHUE X
PEATUCTUIHOCTH.

JleMOHCTpanus mpoOEKTOB,
COYETAIOLIUX AIEKTPOHUKY U
XYJI0)KECTBEHHOE TBOPYECTRO.

9. becena «9ueprocoepexenune rpaXkJIaHCKOE SuBaps, 24
1 sKostorusi»: O0cyKaeHne BOCITUTAHHUE
BOIIPOCOB SHEPTOCOCPEIKECHUS
¥ 9KOJIOTUIHOTO
MCTIOJIb30BaHUS TEXHOJOTHH.
10. JIMCKyCCHOHHBIN KITyO LHEHHOCTH HAYYHOI'O deBpans, 24
«bynyiiee TeXHOIOTHI TIO3HAHMSI
OO6cy>KaeHue NepCreKTUB
Pa3BUTHS TEXHOJIOTHM,
BJIMSIHAE Ha OOILECTBO U
YKOHOMHUKY.
11. BrictaBka « KeHnMHBI B MaTPUOTHYECKOE Mapr, 24
aneKTpoHuKey: [Ipa3nHoBanme BOCITUTAHUE
Mex1yHapOoJHOTO KEHCKOTO
JTHS1, TIOCBSIIIICHHOE
KEHITMHAM-UH)XEHepaM 1
YYEHBIM
12. [IpakTkym «PemoHT TPYZIOBOE Mai, 24
OBITOBOM TEXHUKH BOCITUTAHUE
13. DKCKypcHsi B OMOINOTEKY rpakIaHCKOE Cents6ps, 24
BOCITUTAHUE
14. | Bcrtpeua ¢ ipeAcTaBUTENSIMU | TPOGECCUOHATIBHOE Hos6ps, 24
BY30B U KOJUICIKEH, CaMOOTpe/IeIICHIE
paccKa3bIBaAIOIINE O
BO3MOXXHOCTH MPOJIO0DKCHUS
oOpa3oBaHus B 00JaCTH
AIIEKTPOHHUKH.
15. Okckypeust CUBHUA npodeccuoHanbHOE SuBaps, 25
CaMOOTIPEICIICHNE
16. becena «2OnexkTpoHnka Ha NaTPUOTHUYECKOE despaib, 25
3aIATE CTPAHBD) BOCITUTAHUE
17. TBopueckuii Beuep LEHHOCTH HAYYHOT'O Ampens, 25
«INEKTPOHHUKA U KCKYCCTBOY: MTO3HAHUS
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4.CiMcoK JUTEepaTypbl
HopmaTuBHO-nipaBoBoe o0ecnevyeHue MporpaMmbl

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

2. VYka3 IIpesunenrta Poccuiickoit ®eaepanuu ot 21.07.2020 «O HanMoHAIBHBIX
uenax pazsutusi PO nva nepuoa 1o 2030 roga.

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

4, O®enepanbHblii 3ak0oH OoT 29.12.2012 No 273-®3 «OO0 oOpa3zoBaHuud B
Poccutickon @eneparum.

S. Pacnopskenune [IpaBurensctBa Poccniickonn ®@enepannnu ot 29.05.2015 Ne
996-p «O6 yTtBepxkaennn CTpaTteruu pa3BUTHS BocniuTaHus B Poccuiickoit Deaepannn Ha
nepuon 10 2024 ronay.

6. [TocranoBienne ['MaBHOrO TOCYJapCTBEHHOTO CaHUTapHOro Bpaya P ot
28.09.2020 Ne 28 «O06 yTBepxknenun canutapHsix npasui CII 2.4.3648-20 «CanurtapHo-
AMUIEMHUOJIOTHUECKHE TPEOOBAHUSI K OPTaHU3alMsIM BOCHUTAHUS U OOy4YEHHs, OTAbIXa U
03JIOPOBJICHHUS AETEH U MOJIOJICKIY.

7. [Toctanosnenue [1paButenscTBa HoBocuOupckoit obmactu ot 19 mapra 2019
roga Ne 105-n «Ctparerusi conuaibHO-3KOHOMHUYECKOro pa3BuTHs HoBocuOupckoi
ooOiactu 10 2030 rogay.

8. [TocranoBiieHus: 1 71aBHOTO TOCYIapCTBEHHOTO CaHUTapHOro Bpaya PD ot
28.01.2021 Ne 2 «O06 yTBepkIeHUM CaHUTApHBIX MpaBui U Hopm» CanlluH 1.2.3685-21
«I'urneHnyeckue HOpMAaTHWBBI U TpeOOBaHUS K oOOecrnedyeHHuro Oe30MacHOCTH U (WJIN)
0e3BpeTHOCTH [IJ1s1 YeNIOBEKa (PaKTOPOB Cpeibl OOUTAHUS.

9. KoHuenuust pa3BuTHs TONOJHUTEILHOrO oOpazoBaHus aereid Ao 2030 rona
(yrBepxaeHa pacnopsikenueM IIpaBurensctBa Poccuiickoit @enepanuu ot 31.03.2022 Ne
678-p).

10. IIpuxa3z MunuctepctBa nmpocsenienus Poccuiickoii ®enepammu ot 27.07.2022
r. No 629 «O0 ytBepxkaeHuu llopsinka opraHuszanuy U OCyIIECTBICHHUST 00pa30BaTeIbHOM
JESITeIbHOCTHU IO JOTOJIHUTEIbHBIM 0011€00pa30BaTEIbHBIM IPOrPaMMamy.

MeTtoauyeckue peKOMEHIANU

1. Bocrnuranue kak meneBasi GyHKIUS JOTOJHUTEILHOTO OOpa3oBaHUs JCTEH:
MeToan4ecKue pekomenaanuu. — Mocksa: BIIXT, 2023.
2. JlonoHUTENBHBIE 00IIC00pa30oBaTEIbHBIC O00IIEepa3BUBAIOIINE ITPOTPAMMBI

(BKJIFOUAs pa3HOYPOBHEBBIE U MOAYJIBHBIC): METOJIMYECKUE PEKOMEH IAlUU MO pa3padoTKe
U peajuzamuu. — 3-€ u3j., u3M. u gonoiiH. — HoBocubupck: I'AY JIO HCO «OLPTulOy,
PMILI, 2023;

3. MeTtonuueckre peKOMEHJAIMU 10 MPOEKTUPOBAHUIO JOMOTHUTEIbHBIX
oO1epa3BUBAIOLIMX TPOrpamMM (BKJIIOYasi pa3HOYPOBHEBBIE IPOrpaMMbl) (pa3padOTaHHbIE
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MunoOpuayku Poccun coBmectHo ¢ TAOY BO «MockoBckuii TOCyIapCTBEHHBIN
nenarormyeckud - ynusepcuret», OI'AY  «DepepanbHbli  MHCTUTYT  Pa3BUTHS
obpazoBanusi», AHO JITIO «OtkpeiToe oopazoanue», 2015 r.) (Ilucemo MunucrepcTna
oOpaszoBanus 1 Hayku PO ot 18.11.2015 Ne 09-3242);

4. MeTtonnueckre pEeKOMEHJAaUWHd MO pa3paboTKe W pean3aluu paszjeiia o
BOCITUTAaHUM B COCTaBE JIOMOJHUTEIHLHOW 00I1Ie00pa3oBaTeIbHON 0O0IIepa3BUBAIOIIEH
nporpammel. - ®I'BHY "UHcTUTYT N3y4ueHus AeTcTBa, ceMbU U BocnuTanus'", 2023,

Jluteparypa aJis nejgarora:

1. PocnsaxoB A. B. UnaTepHer Bemieit : yueoHoe nmocodue / A. B. Pocisikos, C. B.
Bansmmmn, A. FO. I'pebemikoB. — Camapa : [ToBobKCKUil TocyAapCTBEHHBIA YHUBEPCUTET
TeJleKoMMyHuKarui u nuapopmaruku, 2015. — 135 c.

2. ITetun B. A. Co3ganue ymHoro goma Ha 06aze Arduino / B. A. Iletun. —
Mocksa : JIMK IIpecc, 2018. — 180 c. — ISBN 978-5-97060-620-9. — TekcT :
anexktpoHHbit // Ludposoit odbpazoarenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/125010.html (mata oOpamienus: 18.10.2022).

3. VYamu Commep. IIporpamMmMupoBanrie MUKPOKOHTPOJUICPHBIX IUIaT. 2-€ U3, /
Vaau Commep. — Cankt-Iletepoypr: BXB-Iletepoypr, 2017.

Jliis 00yYaroImxcs
1. Jlsxepemu biym. M3ydaem Arduino. THCTpyMEHTBI 1 METO/IbI TEXHUYECKOTO

BonmeOcTBa. — Cankr-IlerepOypr: bXB-IletepOypr, 2018.

HNuTepHeT-pecypcsbl:

1. JoxymeHtamusi i MukpokoHTposuiepa  ArduinoUno. —  URL:
http://arduino.ru/Hardware/ArduinoBoardUno (mara ooOpaienus: 18.02.2023).
2. IlporpammupoBanue MHUKpPOKOHTpPOJUIEpa ArduinoUno.

URL:thttp://arduino.ru/Reference (nata ooparmienwus: 03.04.2023).
3. Internet of Things.ru — Poccuiickuii HCClIeI0BATEILCKUA M KOHCAJITHHIOBBII
nentp: . — URL: http://internetofthings.ru/ (nata oopamenus: 18.02.2023).
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HMpunoxenne 1

KasengapHo-remarnueckuii rpapux

1-i1 ron oOyueHus

Ne Jlenpb Henenmm/ Koi- dopma
Jlara Bpems ®opma 3aHATUA BO Tema 3ansaTUs KOHTPOJIA
IIPOBEICHUS 4acoB

1.1 01.09.2022 | 12:00-13:30 Teopernueckas | 2 Beenenue. Omnpoc
HNucTpykTax mno
TEXHUKE 0€30MaCHOCTH.

2. 109.09.2022 | 12:00-13:30 Teoperuueckas | 2 3HAKOMCTBO CO Cpefoi Omnpoc
MIPOrPaMMHUPOBAHHS
Arduino IDE.

3. 116.09.2022 | 12:00-13:30 Teopernueckas | 2 3HAKOMCTBO C Omnpoc
AIIEKTPOHHBIM
KOHCTPYKTOPOM.

4. | 23.09.2022 | 12:00-13:30 Teopernueckas | 2 CeToauoa v pe3ucTop. Ompoc

5. 130.09.2022 | 12:00-13:30 [IpakTuueckas 2 Ceeronuon u pesuctop. | Habmonenue

6. | 06.10.2022 | 12:00-13:30 Teopernueckas | 2 [ToTenmomeTp. Ompoc

7. 113.10.2022 | 12:00-13:30 [TpakTuueckas 2 [ToTenmomeTp. HabOmronenune

8. 1 20.10.2022 | 12:00-13:30 Teopernueckas | 2 TakToBas KHOMKa U Omnpoc
MePEKITI0YaTEeNb.

9. | 27.10.2022 | 12:00-13:30 [TpakTuueckas 2 TakToBas KHOIIKA U Habmronenune
MEPEKITI0YATENb.

10/ 03.11.2022 | 12:00-13:30 Teopernueckass | 2 CseroauogHas mKkajia u Ompoc
TPEXLBETHBIN
CBETOJTUO]I.

11/ 10.11.2022 | 12:00-13:30 [TpakTuueckas 2 CseroquoaHag mkaina u | HaOmronenue
TPEXLBETHBIN
CBETOJTHO/I.

12 17.11.2022 | 12:00-13:30 Teopernueckas | 2 VY npTpazBykoBoit Omnpoc
JATIUK PACCTOSHUSA.

13, 24.11.2022 | 12:00-13:30 [TpakTrueckas 2 VY apTpa3ByKoBOMH Hab6monenue
JATYUK PACCTOSHUS.

14, 01.12.2022 | 12:00-13:30 Teoperuueckas | 2 KK-3kpaH. Omnpoc
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15.

08.12.2022

12:00-13:30

[IpakTnueckas

KK-3kpaH.

Habmronenue

16.

15.12.2022

12:00-13:30

Teopetnueckas

7-CerMEHTHBIN
WHUKATOP.

Ompoc

17.

22.12.2022

12:00-13:30

[IpakTuueckas

7-CEerMEHTHBIN
WUHAKATOP.

HaOmronenue

18.

29.12.2022

12:00-13:30

Teopetnueckas

3HaAKOMCTBO C
HEUPOCETEBBIMU
monensmu. Obnactu
MIPUKIIATHOTO
npuMeHenus M.

Ompoc

19.

12.01.2023

12:00-13:30

Teopetnueckas

[Ipumenenue
HEUPOCETEBBIX
MoJieJIeH sl ToucKa
uH(}OpMaLIUH.

Onpoc

20.

19.01.2023

12:00-13:30

IIpakTrueckas

[Ipumenenne
HEUPOCETEBBIX
MOJeJIen ISl TIOMCKa
UH(OpMaLIUH.

HaOmronenue

21.

26.01.2023

12:00-13:30

IIpaktrueckas

[Ipumenenne
HEWPOCETEBBIX
MoOJeJIen ISl TIOMCKa
MH(OpMaLIUH.

HaOmronenue

22.

02.02.2023

12:00-13:30

Teopernueckas

[Ipumenenne
HEWPOCETEBBIX
Moaenen Ui
HAIUCAHUS U OTIAIKU
KOJ1a.

Omnpoc

23.

09.02.2023

12:00-13:30

IIpaxTrueckas

IIpumeHeHue
HEUPOCETEBBIX
MOJENEN IS
HaIKUCaHUSI U OTJIAJIKU
KOJIa.

HaOmronenue

24.

16.02.2023

12:00-13:30

[IpakTnueckas

IIpumeHeHne
HEUPOCETEBBIX
MOJEIIEH IS
HaIMCaHUS U OTJIAJIKU
KOJIa.

HabOmronenune

25.

01.03.2023

12:00-13:30

Teopernyeckas

3HaKOMCTBO C OHJ'I&IZH-
mwiatpopmamu
Tinkercad u Wokwi.

Omnpoc

26.

08.03.2023

12:00-13:30

Teoperuueckas\
MpaKTHYECKast

[IpoekT «neKTpoHHOE
MTUAHUHOY.

Omnpoc\uat6i
I0/ICHHE

27.

15.03.2023

12:00-13:30

IIpaxTrueckas

IIpoekt «neKTpoHHOE
MTUAHUHOY.

3armura
MPOeKTa

28.

22.03.2023

12:00-13:30

Teoperuueckas\
MpaKTHYeCKast

IIpoekT «YMHBII
MIEPEKPECTOKY.

Omnpoc\uatou
I0JICHUE

29.

29.03.2023

12:00-13:30

[TpakTnueckas

[TpoekT «YMHBII
MIEPEKPECTOK.

Habmronenune
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30, 05.04.2023 | 12:00-13:30 [IpakTrueckas 2 [TpoexT «YMHBIH 3ammTa
MEPEKPECTOK. pPOeKTa
31, 12.02.2023 | 12:00-13:30 Teoperuueckas\ | 2 [Tpoekt «YmHast Omnpoc\uao
MpaKTU4ecKas TETUTULIAY. I0JICHUE
32/ 19.02.2023 | 12:00-13:30 [IpakTuueckas 2 [TpoekT «YmHas Hab6monenue
TETUTULAY.
33 26.04.2023 | 12:00-13:30 [IpakTnueckas 2 ITpoext «Ymuast 3amura
TETUTULIAY. poeKTa
34, 03.05.2023 | 12:00-13:30 Teopernueckass | 2 3nakomctBo ¢ HTO Ompoc
Junior mmamiei
BO3PACTHON KaTEerOpHH.
35, 17.05.2023 | 12:00-13:30 Teopernueckas | 2 Paz6op u pemenue Ompoc
sagaauit HTO Junior
MPOILIBIX JIET
TEXHUYECKON
HAIpPaBJICHHOCTH.
36, 24.05.2023 | 12:00-13:30 [TpakTrueckas 2 Paz6op u pemenue Hab6monenue
3aganuit HTO Junior
MPOILIBIX JIET
TEXHUYECKON
HAIPaBJIECHHOCTH.
2-ii ro1 00y4eHus
Ne Jlenn dopma
Henenu/ Kon- KOHTPOJIS
Jlara Bpewmsa ®opmMma 3aHATUSA BO Tema 3ansaTHA
poBe/ieH 4acoB
ust
1. | 06.09.2023 | 12:00- Teopernueckas 2 Beenenue. Omnpoc
13:30 WHucTpyKTax 1mo
TE€XHUKE O€30IMaCHOCTH.
2. |13.09.2023 | 12:00- Teopernueckas 2 [Ipe30u3MyUaTens. Ompoc
13:30
3.1 20.09.2023 | 12:00- [IpakTnueckas 2 ITpe30m3myuarens. Habmonenue
13:30
4. |27.09.2023 | 12:00- Teopernueckas 2 CepBormpuBo. Ormpoc
13:30
5.1 04.10.2023 | 12:00- [IpakTnueckas 2 CepBomnpuson. Habmonenue
13:30
6. | 11.10.2023 | 12:00- Teopernueckas 2 DNIeKTpOMOTOP. Ompoc
13:30
7.|18.10.2023 | 12:00- [TpakTrueckas 2 DIIeKTPOMOTOP. Hab6monenue
13:30
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8. | 25.10.2023 | 12:00- Teopernueckas Tepmuctop. Jlatunk Ompoc
13:30 TEMIIEPATYPHI.
9.101.11.2023 | 12:00- [IpakTuueckas Tepmuctop. Haruuk Habmonenue
13:30 TEeMITepaTypBhl.
104 08.11.2023 | 12:00- Teopernueckas dotopesucrop. Jatunk | Ompoc
13:30 CBeTa.
114 15.11.2023 | 12:00- [IpakTrueckas dortopesucrop. Jatunk | Habnronenue
13:30 CBeTa.
12 22.11.2023 | 12:00- Teopernueckas JlaTuuk BIAXKHOCTU U Omnpoc
13:30 TEeMIIepaTyphbl BO3IyXa.
13 29.11.2023 | 12:00- [IpakTnueckas JlaTuuk BIAXKHOCTU U Habmonenue
13:30 TEeMIIepaTyphbl BO3IyXa.
14, 06.12.2023 | 12:00- Teopernueckas JlaTuuk BIaXXKHOCTH Omnpoc
13:30 MOYBBHI.
15/ 13.12.2023 | 12:00- [IpakTuueckas JlaTuuk BIaXXHOCTH Habmonenue
13:30 MOYBBHI.
16) 20.12.2023 | 12:00- Teopernueckas Keiic «[IpeumymectBa | Ompoc
13:30 MIPUMEHEHUS
HEUPOCETEBBIX
mojeneit. CpaBHeHHE
3aTpavueHHOTO BPEMEHU
oe3uc
rcnoJibzoBanrem Ny .
17] 27.12.2023 | 12:00- [TpakTrueckas Keiic «IIpeumymecta | HaGmonenue
13:30 IPUMEHEHHS
HEUPOCETEBBIX
Mozenei. CpaBHeHHE
3aTpavyeHHOTO BPEMEH!U
oesuc
ucnosp3zoBanrem M.
18] 10.01.2024 | 12:00- [TpakTuueckas Keiic «[IpeumymectBa | Habmronenue
13:30 IIPUMEHEHHUS
HEUPOCETEBBIX
Mmojeneit. CpaBHeHHE
3aTpavueHHOTO BPEMEHU
6e3uc
ncnoJibzoBanrem NIy .
19/ 17.01.2024 | 12:00- Teopernueckas O0630p oHaitH Ormpoc
13:30 KOHKYPCOB U OJIMMIIHA]
IO AJIEKTPOHUKE.
204 24.01.2024 | 12:00- Teoperuueckas\n [TpoexT «OxpanHas Omnpoc\uabitoe
13:30 pakThueckas CUTHAJIN3ALIUI. HUE
21, 31.01.2024 | 12:00- [TpakTrueckas [TpoekT «OxpanHas Hab6monenue
13:30 CUTHAJIN3ALIUI.
22) 07.02.2024 | 12:00- [IpakTnueckas ITpoext «OxpanHast 3amura
13:30 CUTHATU3ALIUAY. MIPOEKTa
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23] 14.02.2024 | 12:00- Teoperuueckas\n [MpoekT «ITukcensnoe | Onpoc\nabiroae
13:30 pakTudeckas pucosanue Ha JKK- HUE
DKpaHe.
24, 21.02.2024 | 12:00- [IpakTrueckas [Tpoekt «Ilukcensnoe | Habmronmenue
13:30 pucoBanue Ha JKK-
DKpaHe.
25) 28.02.2024 | 12:00- [IpakTnueckas ITpoekt «IIukcenbHoe | 3amura
13:30 pucoBanue Ha XXK- MIPOEKTa
DKpaHEe».
26, 07.03.2024 | 12:00- Teoperuueckas\in [TpoekT «Cucrema Omnpoc\uabiroae
13:30 pakTudeckas aBTOMATHUYECKOTO HUE
VIPABJICHUSI CBETOMY.
27)14.03.2024 | 12:00- [IpakTnueckas ITpoext «Cucrema Habmonenue
13:30 aBTOMAaTHUYECKOTO
YIPABJICHUSL CBETOMY.
28, 21.03.2024 | 12:00- [IpakTuueckas [Ipoekt «Cucrema 3amura
13:30 aBTOMATHYECKOTO IPOEKTa
VIPABJICHHUSI CBETOMY.
29/ 28.03.2024 | 12:00- Teoperuueckas\n [Ipoext «KoHTpoian Onpoc\uabioae
13:30 paKkTHYecKas TEeMIEPaTyphl U HUE
BJI&XKHOCTH BO3JlyXa C
pa3HbIMU
KITMMATHICCKHUMH
30HAMMI.
304 04.04.2024 | 12:00- [IpakTuueckas [IpoexT «KoHTpoian Ha6nonenue
13:30 TEeMIEPaTyphl U
BJI&KHOCTH BO3JlyXa C
pasHbIMU
KITMMaTHICCKHUMH
30HAMUY.
31} 11.04.2024 | 12:00- [IpakTnueckas ITpoext «KonTpoib 3amura
13:30 TEMIIEPATYPHI U POEKTa
BIIQXKHOCTH BO3/1yXa C
pa3HBIMH
KITMMaTHICCKIUMH
30HAMUY.
32) 18.04.2024 | 12:00- Teopernueckas 3unakomctBo ¢ HTO Omnpoc
13:30 CTapIieil BO3pacTHOM
KaTeropuH.
334 25.04.2024 | 12:00- Teopernueckas Paz6op u pemenue Ompoc
13:30 3a/IaHUI POIUIBIX JIET
TEXHUYECKON
HAIPaBIEHHOCTH.
34, 16.05.2024 | 12:00- Teopernueckas Paz6op u pemenue Ompoc
13:30 3a/IaHUM POIUIBIX JIET
TEXHUYECKON
HAIPaBIEHHOCTH.
35/ 23.05.2024 | 12:00- Teopernueckas Paz6op u pemenue Ompoc
13:30 3aIaHUM POIUIBIX JIET
TEXHUYECKON
HAIPaBIEHHOCTH.
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36, 30.05.2024 | 12:00- [IpakTnueckas 2 Paz6op u pemenue Habmonenue
13:30 3aJIaHAI TMPOIIBIX JIET
TEXHUYECKON
HAIPaBJICHHOCTH.
3-ii rox 00yueHust
No [enb dopma KOHTPOJIS
Heaenu/ Komn-
Tlara Bpewms ®dopma 3aHATUA BO Tema 3ansTus
MIPOBE/ICH 4acoB
usi
1. 1 05.09.2024 | 12:00- Teopernueckas 2 Bsenenue. Omnpoc
13:30 HNHucTpykTax mo
TEXHUKE
0€30MMaCHOCTH.
2. [12.09.2024 | 12:00- Teoperuueckas 2 UK-paTunk u UK- Omnpoc
13:30 MYJBT.
3. 119.09.2024 | 12:00- [TpaxTrueckas 2 UK-natuuk u UK- Habmronenune
13:30 MYJIbT.
4. | 26.09.2024 | 12:00- Teoperuueckas 2 Bluetooth motyis. Ompoc
13:30
5.103.10.2024 | 12:00- [TpakTryeckas 2 Bluetooth momyib. Ha6nionenue
13:30
6. | 10.10.2024 | 12:00- Teopernueckas 2 00630p HOBBIX Omnpoc
13:30 penieHuii B cepe
HH.
7. 117.10.2024 | 12:00- Teopernueckas 2 3HAKOMCTBO C Omnpoc
13:30 OHJIAMH-
iatpopmMamMu
CircuitLab u
EasyEDA.
8. 1 24.10.2024 | 12:00- Teoperuueckas\p | 2 [Mpoekt «Ynanennoe | Onpoc\nabirome
13:30 aKTU4eCcKas yIpaBIEHUE HUE
CBETOIUOIHOU
IIOJICBETKOM Yepe3
Bluetoothy.
9. [ 31.10.2024 | 12:00- [TpakTrueckas 2 IIpoexT «Ynanennoe | HaGmonenue
13:30 yIpaBIcHUE
CBETOAMOIHON
MOJICBETKOU Yepes
Bluetoothy.
10.[ 07.11.2024 | 12:00- [TpaxkTuueckas 2 [IpoekT «Y manmennoe | 3amura MPOeKTa
13:30 yIpaBiIcHUE
CBETOIUOIHOU
MOJICBETKON Uepes
Bluetoothy.
11, 14.11.2024 | 12:00- Teopernyeckas\np | 2 [Mpoext «Kunomounsle | Onpoc\uabmoae
13:30 aKTU4ecKas KOBOOM — UTpa Ha HUE

PCAKIIHIO».
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12 21.11.2024 | 12:00- [TpakTrueckas [Ipoekt «Knomounsie | HaGmonenue
13:30 KOBOOM — Urpa Ha
PEaKIHUION.
13, 28.11.2024 | 12:00- [TpakTrueckas [IpoekT «KHOMOUHBIE | 3amuTa MPOeKTa
13:30 KOBOOM — UTpa Ha
PEaKIHUION.
14, 05.12.2024 | 12:00- Teoperndeckas\np [Ipoext Omnpoc\uabdimoze
13:30 aKTHYecKas «IlepersaruBanue HUE
KaHaTa — Urpa Ha
JIBYX YYACTHUKOBY.
15, 12.12.2024 | 12:00- [TpakTrueckast [Ipoekr Habnronenue
13:30 «IlepersaruBanue
KaHaTa — Urpa Ha
JIBYX YYACTHUKOBY.
16.( 19.12.2024 | 12:00- [IpakTuueckas [Ipoext 3ammra npoexTa
13:30 «IlepersaruBanue
KaHaTa — Urpa Ha
JIBYX YYACTHUKOBY.
17, 26.12.2024 | 12:00- Teoperndeckas\p [Mpoekt «Mobunbhas | Onpoc\uadiozae
13:30 aKTH4YecKas maTdopma ¢ HUE
aucTaHuuoHHbIM K-
yIpaBICHUEM.
18,/ 16.01.2025 | 12:00- [TpakTrueckast [Ipoext «MobunbHas | HaGmonenue
13:30 maTdopma ¢
aucTaHuuoHHbIM K-
yIpaBICHUEM.
19.( 23.01.2025 | 12:00- [IpakTuueckas [IpoexT «MoOunpHas | 3amura MpoeKTa
13:30 maTdopma ¢
quctaHumoHHbIM K-
yIpaBJIECHUEM.
20.[ 30.01.2025 | 12:00- Teopernueckas\np IIpoekt «llynpT Ormpoc\Haburosie
13:30 aKTHYeCcKas yTIpaBJICHUS HUE
YCTPOMCTBOM C
HECKOJIbKUMHU
CEpBOTPUBOIAMHI.
21, 06.02.2025 | 12:00- [TpakTuueckas [Tpoext «IlynbT Ha6nronenue
13:30 yIpaBIEHUS
YCTPOWCTBOM €
HECKOJIbKUMHU
CEpBOTPUBOIAMHI.
22.( 13.02.2025 | 12:00- [TpakTrueckas IIpoekt «llynpT 3amura npoeKTa
13:30 yTIpaBJICHUS
YCTPONCTBOM C
HECKOJIbKUMHU
CEpBONPHUBOIAMM.
23. 20.06.2025 | 12:00- Teopernueckast [Tpoext Ompoc
13:30 «MobunpHas
poOOTOTEXHUYECKAs

wiatgopma Ha 6aze
Arduinoy.
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24 27.06.2025 | 12:00- [TpakTrueckas [IpoekT «MobunwsHas | HaGmronenue
13:30 poboToTexHUYeCKas
mwiaTdopma Ha 6aze
Arduinoy.
25.0 06.03.2025 | 12:00- [TpakTrueckast [Ipoext «MobunpHas | HaGmonenue
13:30 poOOTOTEXHUYECKAs
wiargopma Ha 6aze
Arduinoy.
26.[ 13.03.2025 | 12:00- [TpakTrueckast [IpoexT «MobunpHas | HaGmonenue
13:30 poOOTOTEXHUYECKAs
wiargopma Ha 6aze
Arduinoy.
27.0 20.03.2025 | 12:00- [TpakTrueckast [Ipoext «MobunpHas | HaGmonenue
13:30 poOOTOTEXHUYECKAs
wiargopma Ha 6aze
Arduinoy.
28. 27.03.2025 | 12:00- [IpakTuueckas [IpoekT «MoOunpHas | 3amura MpoeKTa
13:30 poOOTOTEXHUUYECKAS
atdopma Ha 6aze
Arduinoy.
29.[ 03.04.2025 | 12:00- Teoperndeckas\p WTOroBelii POEKT. Omnpoc\uabdioze
13:30 aKTU4ecKas HUE
30./ 10.04.2025 | 12:00- [TpaxTrueckas HTOroBBIN MPOCKT. Hab6mronenue
13:30
31, 17.04.2025 | 12:00- [TpaxTrueckas W TOrOoBBIN MPOCKT. 3ammra npoeKTa
13:30
32 24.06.2025 | 12:00- Teoperuueckas 3aiuTa UTOrOBOTO Omnpoc
13:30 IIPOEKTA.
33, 08.05.2025 | 12:00- Teopernueckas 3HAKOMCTBO C Omnpoc
13:30 YemnuoHaTOM
«IIpoheccronanbn»
MJIAJIIEeH BO3PACTHON
KaTeropuu.
34, 15.05.2025 | 12:00- Teopernueckas Texunol TO. Omnpoc
13:30 Brenenue.
35,/ 22.05.2025 | 12:00- Teopernueckas\np Texnol TO. Cnaua Ormpoc\Haburosie
13:30 aKTU4ecKas HOPMAaTHBOB. HUE
36.| 29.05.2025 | 12:00- [TpakTuueckas Texuol TO. Cnaua Hao0mronenune
13:30 HOpPMaTHBOB.
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Ipuioxkenue 2
OueHoYHbIe MATEPHAJIBI.

Bxoanasi imarsocTuka
Bomnpoce! Ajis1 0ecebl ¢ ydamumMucs

Urto Takoe MUKpoasiekTpoHrka? Kak Bbl MOHUMAETE 3TOT TEPMHUH?

Kaxkue »nexTpoHHbIE KOMIIOHEHTHI BbI 3HaeTe? MoskeTe Ha3BaTh HEKOTOPBIE U3 HUX ?

Kaxue coBpemMeHHbIE TEXHOJIOTHH Bac 0osblle Bcero npusiekatot? [louemy?

3HaeTe JIM BBl Kakue-HUOYJb W3BECTHbIE KOMIIAHWHU, paboTaromue B 00JacTu

MUKpOdJIeKTpoHuKkH? HazoBuTe 0/IHy-/BE U3 HUX.

5. Kak BbI nymaere, kakuMm OyJner Oyayiiee MUKpodsiekTpoHuku? Kakue mameHeHus
OKHJIAIOTCSI B OJTMKAMIIIHE TOIBI?

6. EcTb i y Bac ombIT pabOTHI C 3JIEKTPOHHBIMH ITPHUOOpaMu W ycTpoiicTBamMu? Ecin
J1a, TO KAKOW UMEHHO?

7. Uto Bam HpaBUTCS AejaTh B cBOOOAHOE BpeMsi? EcTh u y Bac Xo00H, CBA3aHHOE C
TEXHUKOHN WJIM HAyKOW?

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

9. Kak BBI ClIpaBISUTHCH C HUMH?

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

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

12.Yto ans Bac BaKHEE: TEOPETUUECKUE 3HAHUS WK TTpaKkTUdeckue HaBblku? [louemy?

13.Kak BbI cumTaeTe, Kakhe JIMUYHBIC KadecTBa HEOOXOJHMMBI JUIA ycliexa B 00JIacTH
MUKPOIJIEKTPOHUKN?

14 Ecte n1u y Bac BOMNPOCH WM TIOXKEIAHWS OTHOCUTEIBHO IPOTPAMMBI

«MUKpPOIIIEKTPOHUKA?

el NS

Texkymuii KOHTPOJIb

Onpoc (mpumep)
1. Jlnst 9ero Hy>KeH pe3ucTop? B kakux enuHUIaX U3MEPSETCsl COMPOTHUBIICHHE
pesucropa?
Kak BBITIOJIHAIOTCS KOMaH/IbI, HarMcaHHbIe B Tene ¢yHkimu Void setup()?
B yem orimumne Mexy nudpoBbIMU U aHAJIOTOBBIMH CUTHAJIAMU?
Yro pemaet pynkims map()?
Urto takoe IIMM? Kak ucnonszoBats LHIIVM pajist peryiMpoBKHU SIPKOCTH
cBeroImoaa’?
Kakue nunsl Ha nmate noaaepxkusaroT LIIAM?
Kak ycranouts 6ubnmmoteky B Arduino IDE?
8. Uro nenaer dynxkims Serial.begin()? Kak orkpeite B Arduino IDE mouuTop
MIOCJIeI0BATEIbHOTO HHTEpdeiica?

arwN

~N o
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9. Kakoif koman10# nppoBoii MUH MIaTHl HACTPAUBAET HA PEKUM CUUTHIBAHUS
curnana’?

10. Kak moak/t0o4uTh HECKOJIBKO KOMIIOHEHTOB Ha OOIIYIO 3eMJIIO TIPU Yepes
MaKeTHYIO IIatTy?

IIpoexTHas paGora

Kpurepuu onieHrBaHus MpoeKTa

1 Gan — mpoeKT peann30oBaH Ha HU3KOM ypoBHE. He oTBedaeT TeXHHUEeCKUM TPeOOBaHUSIM.
VYyamuecs He cIOCOOHBI OTBETUTH Ha BOMPOCHI U 3aMEYAHUIO SKIOPH.

2 Gana — MpoeKT XOpouIo peanu3oBaH. OTBeUaeT TEXHUUYECKUM TpeOOBaHUSIM. YUaluecs
MOHUMAIOT CcJIa0ble CTOPOHBI CBOETO MPOEKTA U UMEIOT MPEIOKEHUS 110 UX YCTPAHCHHUIO.
CnocoOHbBI apryMEHTUPOBAHHO 00CYXAAaTh CBOM MPOEKT C YJIEHAMH KIOPH.

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

AJITOPUTM NMeIarornyeckoro HaoJ aroaeHusi(mpumep)

YMmeeT\HE yMeeT MOAKIIOYATh U IPOTPaMMHUPOBATH CBETO IO/,

[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 TOHUMAECT PA3ININE MEKY CEPBOIPUBOIOM U DIIEKTPOMOTOPOM.
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. HezHauuTenbHbIC HAPYIICHNS TIPaBHII.
YCTpOMCTBaMHU. 3 Oara: TOJNIHOE 3HAHWE TPABUI TEXHUKH OE€30MTaCHOCTH.

OtcyTcTBUE HAPYILICHHUH.

2. | OcBeOMIICHHOCTH O 1-3 1 OGamn - kpaiiHe cmabo ocBemomiieH o cdepe
COBPEMEHHBIX MHKPOIEKTPOHUKH. OTCYTCTBYET IOHUMaHUE BO3ZMOKHOCTEH
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 MPUMEHATH ITOJyICHHbIC 3HAHUS 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 MCIOJIb30BaTh U MIPOTPaMMHUPOBATh.
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 monuMmaer,
HPOCTHIE KaKk CTPOMTCS CTPYKTypa Nporpammbl. He 3HaeT OCHOBHBIX
YIPABIISIONIHE (bYHKIMH SI3pIKa TPOrPaMMHUPOBAHHS.

MPOTPAMMBI. 2 Gamna — 3HaeT, KaK BBICTPOUTH CTPYKTYPY NPOTPaMMEIL.
YMmeer mnpumeHaATs Oonblnyr0 uactb (QyHKuMd. Moxer
COCTaBHUTH pabOUyI0 MPOTrpamMmy.
3 6ayuta — be3ommO09YHO co3/1aeT YIPaBISIOIIYI0 TPOrpaMmy.
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 Gayima — 3HaeT KOHKPETHBIE KOHKYPCHI M COPEBHOBAHUS C
NPUMEHHUTH YMEHHUS OUCTAaHIIMOHHBIM ~ 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 3aganus.
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 OLCHKH IPECIAMETHDLIX PE3YJIbTATOB 0CBOCHHUA IIPOIrPaMMbI 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 DJIEKTPOHHBIX
KOMITOHCHTOB, YMEET HUX HUCIIOJIB30BATh U IMMPOrpaMMHUPOBATE.
ITonumaer Kkakue QJICKTPOHHBIC KOMIIOHCHTBI ABJISAIOTCA
B3aMMO3aMEHSIEMbIMH.
2. | Ymenue co3naBath 1-3 1 6ann — cnabple HAaBBIKK MTporpaMMupoBanus. He monumaer,

NPOJIBUHYTHIE
YIpaBIISIOLINE
MIPOrPaMMBI.

KaK CTPOMTCS CTPYKTypa NporpamMmbl. 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 TPOrpaMMy.
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 bauta — OCBEIOMIICH O TEXHUYECKOM rporpecce B cepe NN,
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
Tabmuma3.4
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;

- BBICOKHH 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 TBOPYECKHE pEIICHUS TPHU BBHINOJTHEHUM 3aJlaHUM,
TUOKOCTh MBIIILJICHUS). WUMIIPOBU3UPYET - 3

3. CdopMupoBaHHOCTD 1-3 - HU3KUH YPOBEHb: YYalllMHCsI UCIBITHIBAECT CEPbE3HBIC
HABBIKOB PadoThI B 3aTpyAHEHHS B COBMECTHOMU AEATENLHOCTH - 1;
KOMaH/je: - CpeIHUI YpOBEHb: ydallWiCs crmocobeH pabdoTath 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 3aja4l
(hopMyJIMpPOBaTH UJICHO, C TIOMOIIIBIO Tefarora - 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 HE3HAYUTETHHON TTOMOIIH - 2;
KOMMYHUKaIlHOHHBIE - BBICOKMH YypOBEHb: YYalllUCS CaMOCTOSTEIBHO
CPENCTBA TEXHOJOTUMN JIs] 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.

40



KpnTepm‘/i OLHCHKH JIUYHOCTHBIX PE3yJbTaTOB OCBOCHHUSA IIPOIrPaMMBbI

Tabmauua 3.5

Ilokazarenu

Ennnuna
HU3MEPECHUS

bamer

[NonnMaHue 3HAYUMOCTH
TEXHOJIOTHI B )KU3HH
POCCHICKOTO 00ITIeCTBA

1-3

- HU3KUH YPOBEHBb: UMEET MOBEPXHOCTHOE MPEJCTABICHHE O
TOM, KaK TEXHOJOTMM BIUSIOT Ha >KM3Hb OOIIEeCcTBAa, HE
IPOSIBIIIIOT HHTEpeca K OOCYXKAEHHIO TEXHOJIOIMYECKHX
W3MEHEHMH U UX MOCJIEACTBUM. - 1 0am;

- CpPEIHMM YpOBEHb: YYalIUICSA MPOSBISET YyMEPECHHbIN
MHTEPEC K HOBOCTSIM U COOBITHSIM, CBSI3aHHBIM  C
TEXHOJIOTMYECKUMHU U3MEHEHHSAMH, HO HE BCETAA CTPEMATCS
rIy0oKe U3y4YHTh 3Ty TEMy - 2 0a;

- BBICOKHI YPOBEHB: yUallluiics ryO0KO 0CO3HAET 3HAYMMOCTh
TEXHOJOTHA B JKH3HM POCCHICKOTO OOIIECTBa; MOXET
MPOAHAIN3UPOBATh, KaK TE€ WM HHBbIE TEXHOJIOTHYECKHUE
JOCTIDKEHHS BJIMSAIOT Ha pPa3Hble cQepbl KU3HU, aKTHBHO
CIEOUT 3a HOBBIMM pa3paboTKaMH U O0CY)XIOaeT ux
MOTEHIHANbHBIC TIOCJIECACTBUSL. -3 Oana.

CdopMupOBaHHOCTH
[IEHHOCTHOT'O OTHOIICHUS
K BOIIpOCcam
TEXHHUYECCKOI'O
CYBEpEHHTETA CTPAHBI U
peruoHa

1-3

-HU3KUH ypOBEHB: MUMEET CJIadoe MPEACTaBICHHUE O TMOHITHH
TEXHUYECKOTr0 CYBEPEHUTETA U €ro 3HAUCHHM ISl CTpaHbl U
pervoHa; yJamiuicss He TpOsIBIIET HHTepeca K 00CYKJIEHUIO
BOIIPOCOB, CBSI3AHHBIX C TEXHUYECKUM CYBEPEHUTETOM, U HE
BHUJIAT B3aUMOCBSI3M MEXIYy A3TUMHU BONPOCAMU U CBOUMU
JIUYHBIMU LEJSIMU 1 3a7a4amu — 1;

-CpeIHMI  ypOBEHb: YYaUIUMHCA MPOSABISIET YMEPEHHbIN
WHTEpeC K  OOCYKICHHIO  BOIPOCOB  TEXHHUYECKOTO
CYBEPEHUTETA, HO UX B3TJIS/IbI MOTYT OBITh TPOTHBOPEUYHNBBIMHU
W HEIIOCJIEI0BATEIbHBIMU. — 2;

-BBICOKHH YPOBEHB: yUaIHIiCs IITyOOKO 0CO3HAET 3HAYMMOCTh
TEXHUYECKOr0 CYBEpPEHMUTETa [JIsi CTpaHbl U PErUOHa;
3aMHTEPECOBAH B YYaCTUM B INPOEKTAX M HWHUIMATHUBAX,
HaIlpaBJIEHHBIX Ha pa3BuTHE OTEYECTBEHHOI'O
TEXHOJIOTMUECKOIO0 CEKTOpa, M CTPEMHUTCS BHECTH JIMYHBII
BKJIAJ] B 3TO JIeI0. — 3.

PasButHe BoseBbIX
Ka4yecTBa, TAaKUe KaK
YHOPCTBO U
JTUCITUTLTHHUPOBAHHOCTh

-HU3KUH YpOBEHB: YYAI[MICS WCIBITBIBAET TPYIHOCTH C
BBIIIOJIHEHHEM 3aJaHUi 10 KOHIA, JIETKO OTBJIEKAETCS U
OpocaeT Ha4aToe JeJI0; MPOSBJISCT HACTOWYMBOCTh B PEIICHUU
CJIOKHBIX 3aJ1a4, MPeANounTast n30erath TpyIHOCTEH. — 1;
-CpEeIHUH YPOBEHb: CTApaETCsl JAOBOJAUTH HAYATOE O KOHLIA,
XOTSI HMHOTJAA MOTYT HWCIBITBIBATh 3aTPYJHEHUS TIPH
CTOJIKHOBEHUH C TPYMHOCTSIMHU, COOJIOJACT yCTAHOBJICHHBIC
CPOKH BBITIOJIHEHHUSI padOT, HO MOXKET JIOIyCKaTh HEOObIINE
OTKJIOHEHHUS. — 2,;

- BBICOKHMH ypOBEHBb: YYAIMICS CTPOTO  COOJIFOIaeT
YCTaHOBJICHHBIC CPOKH BBIIIOJIHEHUS PAaOOT M CTPEMHTCS
3aBEPILUTH 33JIaHUS PaHbIIE CPOKA; AEMOHCTPUPYET BHICOKYIO
JTUCIUILITAHUPOBAHHOCTH — 3.
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4 | CtpemiieHue K 1-3 -HU3KUWA YpOBEHb: HE3HAUMUTENIbHbIE TMPEACTABICHUS O
npohecCHOHATBHOMY TPYJOBOH JEATEIBHOCTH JIFO/ICH, HE MOXKET OXapaKTepPHU30BaTh
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  TOJOXKHUTEIBHOE 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
WHKEHEPHYIO NpodeccHio, MOTYT OOBSICHUTH CBOH BBIOOp — 3
JIMYHOCTHBIE peE3yabTaTbI
rpymma Ne
Ne [Tokazarenn ITonnmanne [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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IIpunoxenne 4

Hroroseie pe3ybTaThl 0CBOCHHS IPOrPaMMBbI
Haszeanue nporpammsl « MUKpPO03JIEeKTPOHHKA»

Ilenaror

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

JIeKa0php | anpenab | JekaOpp | ampellb | AeKaOph | ampelb

1 | UBauosB
AA.

2

BbIBOALI:

o 3-4.9 6aa0B

MHUHUMAJIbHBIN YPOBEHb OCBOEHUS IPOIPAMMBI — HH()OPMALUOHHBIH
e 5-7.5 0an0B

0a30BbIil YPOBEHb OCBOCHHMS POrPaMMBbl — PeNPOAYKTUBHBII
e 7,6-90an10B

MOBBILIEHHBI YPOBEHb OCBOCHUS ITPOIPaMMbl — TBOPYECKHH
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IMpuioxkenue 5

[Iprmepsl AMTAKTUYECKUX 3adaHUN

1. [IpuBenuTe MpUMEpPbl MUKPOIJIEKTPOHHBIX YCTPOKUCTB, KOTOPBIE Bbl UCIIOJIB3YETE
B [IOBCETHEBHOM KU3HMU.

2. O0bsicHUTE, YTO TAKOE UHTETPAJIbHAS CXeMa U KaKHe €€ TUIIbI CYIIEeCTBYIOT. JlaiiTe
ONMCAaHUE OCHOBHBIX KOMIIOHEHTOB UHTErPAJIBHONU CXEMBI.

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

4. TlpoBeauTe 3KCIEPUMEHT, YTOOBI MPOJAEMOHCTPUPOBATH Pa0OTy HMHTErPATIBHON
cxeMbl. CoeAMHUTE HMHTErPAIbHYIO CXEMy C JpPYyTMMH KOMIIOHEHTaMH (Hampumep,
pe3ucTopaMu U KOHJEHCATOpaMH) M COOEpUTE IIIEKTPUUECKYIO CXeMy, KoTopas OyaeT
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, BKJIFOYasi IOCJIEIOBATENbHYIO U MAPAJUICIIbHYIO TIEpeaauy.

6. Mccnenyiite oCHOBHBIE THIIBI MHTETrpalbHbIX cxeM: Jlornueckue M, MJIN, HE,
XOR. O0bsacHuTE, KaK OHU pabOTAIOT U KAKUE JIOTUYECKHUE ONEePaIli OHU BBITIOJIHSIOT.

7. llpoBeauTe wucCCIEIOBaHME HA TEMY pa3JIMYHBIX BHJIOB MaMATH B
MHUKPODJIEKTPOHHKE. Pacckakute o perucrpax, K3Iie ¥ OCHOBHBIX TUIIAX ONMEPATUBHOU U
MMOCTOSIHHOM MaMSITH.

8. IIpoBeauTe KccienoBaHuE Ha TEMY Pa3JIMYHbBIX TUIIOB CEHCOPOB, UCIOJIb3YEMBIX B
MUKPO3JIEKTPOHUKE. Pacckaxkure o ceHcopax TeMmeparypbl, OCBEIIEHHOCTH, JaBJIEHUS U
npyrux napaMmeTpoB. OOBICHUTE, KaK OHU PadOTAIOT U KaK MCIOJIB3YIOTCS B PA3JIMUHBIX
YCTPOMCTBAX.

9. PazpabotaiiTe mpoeKT, UCIIONIB3Yys MPUHIIUITBI MUKPOAIEKTPOHUKH. [IpemmoxuTe
CBOE COOCTBEHHOE YCTPOWCTBO WJIM CHCTEMY, KOTOpass MOXET OBIThb TMOJie3Ha B
MOBCETHEBHON KM3HU WIM B KOHKPETHOW oOnacTu (HampuMmep, CUCTEMa JOMAlllHen
aBTOMATHU3AIMH UM CUCTEMA KOHTPOJISI OKPYIKAIOIIEH CPEJIbl).

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

3agaua Ha temy «IIpoekTHpoBaHuUe U cO3/1aHUE MPOCTOIO0 YIEKTPUYECKOT0
yYCTPO#CcTBA ¢ HCNOJIb30BAHHEM MHUKPOKOHTPOJLIIEPA»

[lenr 3amaum: pa3paboTaTh W CO3/aTh MPOCTOE DIEKTPHUECKOE YCTPOWCTBO C
MCTIOJIb30BaHNEM MUKPOKOHTposuiepa Arduino, koTropoe Oy1eT BHITOIHITH OTPEICIICHHY IO

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

MCIIOJIb30BaHWEM MHKpPOKOHTpoiiepa Arduino, kotopoe OyaeT KOHTPOJIMPOBATH U
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YIIPABJIATH CBCTOI[I/IOI[HOﬁ JICHTOM. Koma KHOIIKa HaXHMMacTCiA, CBCTOAMOJHAA JICHTA
NOJUKHAa HaddTb MHIdTb, a4 KOI'/Ja KHOIIKAa OTITYCKACTCs, CBCTOAWOJHAA JICHTA JIOJIKHA
IMpCKpalaTb MUI'aTb H OCTAaBATbCA BBIKJIIOUCHHOM.

XOJI BEIIOJIHEHNS 3aJa4H:

1. M3yuuTe OCHOBHBIE MNPUHIUIBI PabOTHl MHUKPOKOHTposuiepa Arduino u ero
BO3MOYXHOCTH JUUISl YIIPABJICHUS 3JIEKTPUYECKUMHU yCTPONCTBAMH.

2. IloakmrounTe CBETOAUOJHYIO JIEHTY K MUKpPOKOHTpoJuiepy Arduino, ucnosns3ys
HEOOXOAMMbIE KOMIIOHEHTHI (TPaH3UCTOPBI, PE3UCTOPHI U T. [1.).

3. Hanmmwure nporpaMMHBIM KO [JIsi MHKPOKOHTpPOJUIEpA, KOTOpBIA OyaeT
OIpaIINBaTh COCTOSIHUE KHOIIKM M COOTBETCTBYIOIUM 00pa3oM YIIPaBIsATh CBETOANOJHON
neHToi. Hampumep, Ko IOJDKEH OTCIIEKUBATH COCTOSIHME KHOIKHU M, KOT/la OHA HAXKaTa,
BKJIIOUATh CBETOAMOJHYIO JIEHTY Ha OINPENEICHHOE BPEMs, a 3aTEM BBIKIKOYATh €€ HA TOT
e TPOMEXKYTOK BPEMEHH.

4. 3arpy3uTe MporpaMMHBIN KOJI HA MUKPOKOHTpoJuiep Arduino u mpoBepbTe €ro
paboTOCIIOCOOHOCTD, HAXKUMasl U OTIIYCKasl KHOIIKY. Y OeIUTECh, UYTO CBETOINOIHAS JIEHTA
HAYMHAET MUTATh MPU HAKATUU KHONKU U MIPEKPAIAET MUTATh [IPU €€ OTITYCKAHHH.

5. YayummTe Bamie nNpoekT, J00aBUB AOMOJIHUTENbHbIE (DYHKIMH WA 3()PEKTHI.
Hampumep, BBl MOKET€ HACTPOUTH pPa3JIMYHBbIE PEKUMbI MUTAHUS CBETOJIMOJHON JIEHTHI
WM J0OABUTh BO3MOKHOCTh KOHTPOJIUPOBATH SIPKOCTh CBETOINOJIOB.

6. JlOKyMEHTUpYWTE Ball IIPOEKT, CHEJIAB CXEMbl IOAKIIOYEHUS, OIMCAHUE
IIPOrPaMMHOT0 KOJa M pe3yJbTaTbl TeCTHpoBaHUs. [loAroToBhTE NMpe3eHTALNIO, YTOOBI
IIPE3EHTOBATH Balll IPOEKT KJIACCY WM IPYTrOMY ayJUTOPHIO.

7. IlpoBenuTe NEMOHCTPALIMIO BAIIEr0 MPOEKTa IEpe] KIACCOM WM JIPYroiu
ayIuTOopueil 1 00BACHUTE €ro MPUHIUI paObOThI, a TAKXKE IPOJEMOHCTPUPYITE pa3IuyuHbIe
¢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 YCIOBUSIX HEJb3S IOMYCKATh K paboueMy MECTy MEHBIIHNX
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 CIIEHIHAJIBHYIO ITOJCTaBKy. 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 JEPEBSHHOM IIOACTAaBKE IMAasUIbHUKA 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 TEILJIOW BOJIOM.

46



	2025-02-18_001
	2
	ДООП Микроэлектроника

