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|. Kommiekc 0CHOBHBIY AKTEPUCTUK JAONMOTHUTEIbHOM
00111e00pa30BaTEIbHON 0C.uie pA3BUBAOLICH IIPOIPAMMBI:

1. IHosicHuTeIbHAA 3aNIMCKA

JlononuurensHas oOmeoOpa3oBaTenpHas oOuiepa3BuBatomas nporpamma  «lT-kBaHTyM»
(«OcHOBBI pa3padOTKH 3JIEKTPOHHBIX MPOrpaMMHUPYEMbIX ycTpoiicTB») (nmanee - [Iporpamma)
HaIpaBJIeHa HAa ONTUMM3ALUIO JUYHOCTHO — OPUEHTUPOBAHHOTO OOYUYEHHS U CTAHOBJIEHHE ITPOEKTHOMN
JEATeIBHOCTH yJaluxcsi B 00:1acTé HHOOPMAITHOHHBIX TEXHOJIOTHA.

HanpaBJieHHOCTb — TeXHUYeCKasl.

YpoBeHb peajM3anuy — CTapTOBBI.

[Ipenmernass oOmacTh — MHUKpOIpoIecCOpHbIe IutaTdopmbl. B mporpamMMe akTHBHO
HCIIOJB3YETCSI IPOEKTHO — MCCIENOBATENbCKA JEATENBHOCTh ydamuxcs. W 3T0  peaybHbIN
MHCTPYMEHT, KOTOPBI OTBEYAET BCEM HEOOXOAMMBIM KPUTEPHSIM HM3MEHEHHUs KadecTBa MOJITOTOBKU
oOyuarouuxcs, MOBBIIIAET MOTHUBALMIO K OOYUEHUIO, MO3BOJISET PACKPBITh CIIOCOOHOCTH U BBISIBUTH
OJIapeHHOCTh. B COBOKYMHOCTH 3TO MNPHUBOJUT K BO3MOKHOCTH OCO3HAHHOIO BbIOOpa Oymyiiei
CHENHaIbHOCTH, TOHUMAaHHIO TOT0, YeM UMEHHO 3aHMMAIOTCSl HAY4YHbIE COTPYIHUKHU, OoJiee OIU3KOMY
3HAKOMCTBY CO CTyACHTaMH, npenojasarensiMu By3os u HUN.

1.1  HosBu3Ha nporpamMmsl

AKTyajJbHOCTh mporpammbl. [Iporpamma moctpoeHa TakuM oOpa3om, 4TOObI YIiyOuTh U
pacIIMpuTh TPEACTABICHUS, W 3HAHWS B OOJAacTH WH()OPMAIMOHHBIX TEXHOJIOTHH, TPEIOCTABHTH
BO3MOHOCTh MO3HAKOMUTBLCS C 3TanaMu MPOEKTUPOBAHMS, W Pa3pabOTKU CHUCTEM OECIpPOBOIHOIO
yIpaBieHUs, MPHUOOPECTH HABBIKK pabOThl Ha COBPEMEHHOM OOOPYAOBAHMM MCCIIEI0BATEIHCKOIO
KJacca.

IIporpamma BKIIIOYAaET TEOPETUYECKYIO U IPAKTUYECKYIO YACTH.

HoBu3Hna nporpamMmsl 3aK/1104aeTcs B TOM, 4TO:

- OCHOBY IIPOIpaMMBbI COCTABJIIET METOJI PELIEHUS KEICOB, KOTOPBINH Hau0oJIee MOJIHO OTBEYAeT
TpeOoBaHUAM K (POPMHPOBAHUIO IPAKTUKO OPUEHTHPOBAHHBIX KOMIIETCHIIUN 00Yy4atOLINXCs;

- mporpamMMa OTBEYAEeT MOTPEOHOCTSAM OOIIECTBA U 0Opa3oBaTEIbHBIM CTaHIAApTaM BTOPOTO
IIOKOJICHUS B ()OPMHUPOBAHUU KOMIIETEHTHOM, TBOPUECKON JTMUYHOCTH;

- MIporpaMMma HUHTErpuUpyeT HOBEHIINE JOCTUXKEHHS B 00JACTH WMHKEHEPHBIX M HAydHO —
TEXHUYECKUX  pa3paboToK, 4To  Haubojee  aJEKBaTHO  CIOCOOCTBYeT  (POPMHUPOBAHUIO
HCCIIEI0BATENILCKOM KyJIbTYpbl 00yYaromuXcs.

1.2 HopmaTuBHOe o0ecriedeHue mMporpaMmal

B Hacrosimee Bpemsi coiep)KaHUE, POJib, Ha3HAUYCHHE W YCJIOBHS PEAIM3AlUU MPOrpaMM
JOTIOJTHUTEIBHOTO 00pa30BaHMs 3aKPETUICHBI B CIICAYIOIINX HOPMATHBHBIX JOKYMEHTAX:

[Iporpamma pa3paboTaHa B COOTBETCTBUU C JOKYMEHTAMHU:

1. Oenepanpubiii 3akoH 0T 29 nmekabps 2012 roma Ne 273-®3 «O6 oOpa3oBaHuHM B
Poccuiickoit ®enepanun» (ct. 2, cr. 15, ¢1.16, c1.17, ¢1.75, cT. 79);

2. [Tpoext KoHnenmuu pa3BUTHs TOTIOJHUTEILHOTO 0Opa3zoBanus aereid 10 2030 rona;

3. ITpuka3 Munnpocsemenus PO ot 09.11.2018 roma Ne 196 «O6 yrepxnenun Ilopsiaka

OpraHu3allii ¥  OCYUIECTBIEHHMS  OO0pa3oBaTelbHOM  JEATENbHOCTH 1O  JONOJIHUTEIbHBIM
0011e00pa30BaTeIbHBIM TPOrpaMMaM»;

4. ITpuka3 or 30 cenrsabps 2020 r. N 533 «O BHeceHUM H3MEHEHMH B MOPSAOK
OpraHu3allii ¥  OCYUIECTBIEHHUS  00pa3oBaTelIbHOM  JEATENbHOCTH 1O  JOHOJIHUTEIbHBIM
o0mieoOpa3oBaTebHBIM MpOrpaMMaM, YTBEp)KJIEHHBbIM NpHKa3oM MHHHCTEpCTBA MPOCBELICHUS
Poccuiickoit @enepanuu ot 9 HOs10pst 2018 r. Ne 196»;



5. MCTOI[I/I‘-ICCKI/IC PCKOMCHAAINN 10 MMPOCKTUPOBAHUIO JOITIOJIHUTCIIbHBIX
obmepazsuBatoniux mporpamm Ne 09-3242 ot 18.11.2015 rona;

6. CIl 2.4.3648-20 CaHuTapHO-3MUIECMUOJIOTHYECKUE TpPeOOBAaHUS K OPraHU3ALUSM
BOCIIUTAHUS U OOYUCHHSI, OTIbIXa U O3I0POBJICHUS JICTEH U MOJIOICHKH;
7. IMuceMo MunoOpHayku Poccum ot 28.08.2015 roma Ne AK — 2563/05 «O

METOJMYECKUX PEKOMEHAAIUSIX» BMeECTe ¢ (BMecTe ¢ MEeTOIMYecCKMMH PEKOMEHAAIUSIMH 10
opraHu3aiuu 00pa3oBaTEIbHON JEATEIBHOCTH C HWCIHOJIB30BAHMEM CETEBBIX (hopM peanmuzauu
00pa30BaTEIbHBIX MIPOTPAMM);

8. [Ipuka3 MunucrepcTBa Hayku M Bbicuiero odOpa3zoBanusi Pocculickoit ®@enepanuu u
MunucreperBa npocsernieHus Poccuiickoit @eneparuu ot 05.08.2020 r. N 882/391 "O06 opranuzaiuu
W OCYIIECTBICHHMH OO0pa30oBaTeNbHOM  JAEATENHHOCTH MpPH  CETeBOM (opMme  pean3aiuu
00pa3oBaTeNbHBIX IPOTPAMM;

9. [Ipuka3 MunucrepctBa obOpasoBanus u Hayku P® or 23.08.2017 roma Ne 816
«[lopsimok TpUMEHEHHsT OpraHW3alMsIMU, OCYIIECTBISIOMNX 00pa30BaTENbHYIO0 JIEATEILHOCTD
AIIEKTPOHHOTO OOy4YeHHs, IUCTAHIIMOHHBIX O00pa30BaTEIbHBIX TEXHOJOTHH TpH  pean3aiu
00pa30BaTEIBHBIX MPOTPAMMY)

10. «Metogmueckue pekomernamuu ot 20 mapra 2020 r. o peanuzanuy 00pa30BaTEIbHBIX
MporpaMM  HAuyajJbHOTO  OOINEro, OCHOBHOTO  00mIero, cpeaHero ooémero oOpa3oBaHus,
00pa30BaTEeNbHBIX MPOTPAaMM CPETHETr0 MPOQPECCHOHATBFHOTO O0pa30BaHHUsS W JIOTIOJHUTEIHHBIX
0011e00pa30BaTeNbHBIX TPOTPAMM C TPUMEHEHHEM OJJIEKTPOHHOTO OOYYeHUS M JUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTHI»;

11. VYcraB OI'BITIOY «JITK»;

12. [Tosoxenue o neTckom TexHonapke «KBaHTopuym.

1.3 O0mast xapakTepucTHKA NPOrpaMMbl

B ocHoBe paspabortanHoii IIporpammbr  jexutr 0azoBas cepus  «MeToaMueCcKHi
WHCTpyMeHTapuii HacTaBHUKA» - «|T-KBantymtynkut» benoycoroit A.C.; FO63aeBa T. 1. — M.: ®onnx
HOBBIX (popM pazButHs oOpazoBanus, 2019 76 c.

[IporpaMmma opueHTHpOBaHa Ha JONOJHUTENbHOE OOpa3oBaHHe OOY4YAIOUIMXCA MIKOJBHOTO
Bo3pacta 12-16 ner.

14  OO6bemM mporpaMMbl H PeKUM 00yUYEeHUsT

HopmatuBHbIil cpok 0CBOEHUS MporpamMmsbl - 72 vaca.

OOydeHnue 1Mo MporpaMMe BEIETCS C MCHOJB30BAaHUEM DPA3NIUYHBIX (opM 00ydeHus (O4Hasd,
AJIEKTpOHHOE OOy4eHHe U OOydeHHe ¢ MPUMEHEHHEeM [JHCTAHLIHUOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTHUH).

CocTaB rpynimsl — OCTOSIHHBIM, PAa3HOBO3PACTHOM. 3aHATHS MPOBOJATCS — 2 pa3a B HEACIIO 1O
2 akaJleMUYecKHX 4yaca (akageMHuecKuii yac coaepkuT 40 MUHYT) C IECITUMUHYTHBIM TIEPEPHIBOM.

CTpyKTypa IBYX4acOBOTO 3aHSITHS:

. 40 munyT (pabouas 4acTb)
. 10 munHyT (TIEpEPHIB)

. 35 munHyT (paboyas 4acTh)
. 5 munyT (pednexcus)

2. Leab 1 3212494 NporpaMMbl
OcHoBHas ciab HpOFpaMMLI - IPUCBOCHHC 3HAaHMI B 00/1aCTH I/IHq)OpMaI_II/IOHHLIX TeXHOHOFHﬁ,
KaK HWHCTPYMCHTa JIsI CaMOpa3BUTUSA JIMYHOCTH. (DOpMI/IpOBaHI/IC IO3HABATCJIIBHOTO HHTEpPECa Yy
oOyuaromuxcs k cepe 1T, k ucciaenoBareabckoi M H300peTaTEILCKON NEeSITENbHOCTH, (POPMUPOBAHUE
CIIOCOOHOCTH K HECTAHAApPTHOMY MBINIJICHUIO U IIPUHATUIO peH_IeHI/Iﬁ B YCJIOBUAX HCOIIPCACIICHHOCTH.
CO3,Z[E[HI/IC yCJlOBHf/'I AJI1 pasBUTHA TCXHUYCCKOI'O TBOPUCCTBA O6yanOLHHXCﬂ, O3HAKOMJICHHUEC C
OCHOBHBIMH 3JICKTPOHHBIMU YCTpOﬁCTBaMH, (l)OpMI/IpOBaHI/Ie TCOPCTUICCKUX 3HAHUU U MMPaKTUICCKUX
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HABBIKOB B 00JIACTH pa3pabOTKU MPOTPaMMHOTO 00eCleYeHHs] U MOATrOTOBKAa K COBMECTHOW pabore
HaJ| POCKTaMH.

3agaumn NporpaMmsl

Oo0pa3zoBare/ibHbIE:

. ChopmupoBaTh MpakTUYECKHE W TEOPETUUYCCKUE 3HAHHWS B 00JacTH YCTPOWCTBA H
(YHKIMOHMPOBAHUS  COBPEMEHHBIX IUIATGOpPM  OBICTPOTO  MPOTOTHIHMPOBAHUS  AIEKTPOHHBIX
YCTPOUCTB;MI3ydnTh OCHOBBI QJITOPUTMHU3ALMUH, TOCTPOCHUS AITOPUTMOB U HUX (opMalu3aluu C
IIOMOIIBIO OJIOK-CXEM;

. Hayuutbcst popMynHpoBaTh U aHATU3UPOBATH ATOPUTMBL;

. Hayuuthcs nucath mporpaMMsl J1sl pELLIEHUS] IPOCTBIX M CII0KHBIX MHKEHEPHBIX 3a/1a4
B MHTEIPUPOBAHHOM cpesie pa3paboTKu;

. [lonyunTe HaBBIKM pabOTBl C 3JIEKTPOHHBIMH KOMIIOHEHTAaMH, COBMECTHMBIMH C
MUKPOKOHTpOJUIepaMu, TakuMu kKak Arduino, RaspberryPi u ip.;

. ChopmupoBaTh MpaKkTHUYECKHE U TEOPETUUECKUE HABBIKM pa3pabOTKU MPUIIOKEHUHN JUIs

onepaMoHHON cucrembl Android C HCIONB30BAaHMEM WHTEPAKTUBHOW cpeabl paspadbotkun MIT
Applnventor;

. dopmupoBaHUe y OOYYAIOUIMXCS HABBIKOB KOMAaHJAHOW pabOThl W MyOIHMYHBIX
BbICTYyIUIeHHH 110 IT-TemaTuke;

. N3ydyeHrne OCHOB alropUTMHU3AINMHN, TIOCTPOCHHUS AJITOPUTMOB U WX (OpMATH3AIUH C
IIOMOIIEIO S3BIKA OJIOK-CXEM;

. dopMupoBaHUE HABBIKOB MPOTPAMMHPOBAHUS MHKPOKOHTPOJUIEPOB Ha si3bike C++ B
cpene Arduino IDE;

. N3ydyeHne mpHHIAIA JEHCTBUS aHAJIOTOBBIX W IU(PPOBBIX JATYHMKOB, COBMECTHMBIX C
MUKpPOKOHTpOJUIepHOH matgopmoii Arduino;

. [MoaxiroueHne JaTYNKOB K MHKPOKOHTPOJUICPHOW Tutaropme, TMONydeHHS U
00paboTKN NOKa3aHUH TaTYNKOB;

. ®opmMupoBaHUE HABBIKOB Pa0OTHI C IEKTPOHHBIMU KOMIIOHEHTAMH, COBMECTUMBIMHU C
Arduino: morpyxHasi IOMI1a, 4achkl peajibHOTO BPEMEHHU, CBETOUOIHAS JICHTA U JIp.;

. dopMHpOBaHWE HABBIKOB Pa3pabOTKH MPOTPAMMHOTO OOecreueHus I MOOMIIbHBIX
maThOpPM M CO3/IaHUs BEO-CTPAHHUIL.

BocnuraresabHble:

. dopmMupoBaHUE HAYYHOTO MUPOBO33PEHUS;

. YcBoeHne onpeeieHHOro 00bemMa HayuHbIX 3HaHUH;

. Bocrnutanue oTHOLIEHUH 1€I0BOTO COTPYAHUYECTBA, B3AUMOYBAKEHUS;

. Pa3BuTHe OCHOB KOMMYHUKATHUBHBIX OTHOIICHUH BHYTPU MPOEKTHBIX TIPYyHH U B
KOJUIEKTHUBE B LIEJIOM;

. Bocrnutanue eHHOCTHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO.

Pa3zBuBaromme:

. Pa3Butne y oOyd4arommxcsi 4yBCTBa OTBETCTBEHHOCTH, BHYTPEHHEW WMHUIIUATUBHI,
CaMOCTOSITEIBHOCTH, TATH K CAMOCOBEPIIICHCTBOBAHUIO;

. Pa3BuTHe no3HaBaTeNbHBIX UHTEPECOB U (DOPMUPOBAHUE MTO3HABATEIILHON aKTUBHOCTH;

. Pa3BuTHe TBOpUECKUX criocoOHOCTEH 00yUarouXcs;

. Pa3BuTHe anropuTMHYECKOTO MBIIUICHUS Y 00Yy4arOIIUXCS;

. dopmupoBaHue y oOydammuxcs yMeHus paboTaTh B KOMaHIE U MYOJIUYHO
JI€MOHCTPHUPOBATh CBOU MPOEKTHI,

. dopmupoBaHUEe TPYAOBBIX YMEHHH M HaBBIKOB, YMEHHE IUIAaHUPOBAaThH pabOTy IO

peam3anun 3aMbIClia, MPEABUACTL PE3YJIbTAT M HNOCTHUIaTb €Tr0, IIpHU HeO6XOI[I/IMOCTI/I BHOCHUTDH
KOPPCKTHUBEI B HepBOHa"IaJ'IBHHﬁ 3aMBbICCII;

° PazBurue B006pa)KeHI/I$I, MMPOCTPAHCTBCHHOI'O MBIIIJIICHHUS, BOCIIUTAHHUA HWHTEPECA K
TCXHHUKEC U TCXHOJIOTHAM,



. PazBuTue yMmeHus MJIaHMpPOBATH CBOM JEHCTBUS € ydeToM (hakTopa BpEMEHH, B
00CTaHOBKE C JIeMEHTaMU KOHKYpPEHIIHIH;

. PazButne ymeHHs BU3yaJbHOTO TMPEICTAaBICHUS HMHPOPMAIMM M COOCTBEHHBIX
MPOCKTOB;
. Co3nanue ycloBUM sl pa3BUTHS TBOPUYECKHX CIIOCOOHOCTEH oOywarommxcs ¢

WCTIOJIb30BAHUEM MEXKIIPEIMETHBIX CBs3ell  (MH(OpMaTHKa, TEXHOJOTHSA, OKPYKAIOUIMH Mup,
MaTeMaTHhKa, QU3MKa).

3. TpeOoBanus K pe3yibTaTaM 0CBOCHHS NPOrPaMMBbI

JInyHOCTHBIE:

. YMEHHE F€HEpUPOBATh UJIEU YKa3aHHBIMH METOJAMU;

. YMEHHME CIYIIaTh U CIbIIIATh COOECETHHKA,;

. YMEHUE apryMEHTHUPOBATh CBOIO TOUKY 3PCHUS;

. YMEHHE UCKATh HH(OPMALIHIO U CTPYKTYPUPOBATH €€;

. yMeHHe paboTaTh B KOMaH/IE;

. CaMOCTOSITENIbHBIN BBIOOp 1€IM COOCTBEHHOTO DPAa3BUTHUS, IMYTH JOCTHXKEHMS IeleH,
[TOCTAaHOBKA HOBBIX 3ajlay B [MO3HAHUMU;

. COOTHECEHHE COOCTBEHHBIX BO3MOXKHOCTEH U MOCTABIEHHBIX 3a/]1a4;

. KPUTHYECKOE MBIIIJICHUE U YMEHUE O0OBEKTUBHO OLIEHUBAThH PE3YJIbTAaThl CBOEH pabOTHI;

. HAaBBIKM OPAaTOPCKOTO UCKYCCTBaA.

MertanpeaMeTHbIe:

. BJIAJICHUE YMEHHUEM CaMOCTOATEIbHO IUIAaHUPOBAaThb IIyTH JIOCTHIKEHUS LIEJIEH,

COOTHOCHUTh CBOHM JEWUCTBUSA C IUIAHUPYEMBIMH pe3ylbTaTaMu, OCYIIECTBISATH KOHTPOJb CBOEH
NeSITENbHOCTH, OMPEEIIATh CIIOCOOb! IEUCTBUN B paMKax MPeUI0KEHHBIX YCIOBUM;

. BJIaJICHUE OCHOBHBIMHM YHUBEPCAJIbHBIMU YMEHHSIMH HH()OPMAIIMOHHOTO XapakTepa:
MMOCTaHOBKA M (popMyIHUpOBaHUE MPOOJIEMBI, TIOUCK M BBIJCICHHE HE0OX0MMOW HH(GOPMAITUH, BEIOOD
HauboJIee ONTUMANIbHBIX CIIOCOO0B pellIeHus 3a7jau B 3aBUCUMOCTH OT KOHKPETHBIX yCIOBHIA.

IIpenmeTtHbIe:

. WCIIOJIb30BAHNE MPUBOJIOB C OTPHUIATEIHLHOM 0OpaTHOM CBS3BIO;

. COCTaBJICHUE OJIOK-CXEMBI U aliTOPUTMa ITPOTPaAMMBI;

. HaIKMCaHUE KOJ]a MPOTPaMMBbI COTJIACHO aJITOPUTMY;

. MIPOrpaMMHPOBAHNE MHUKPOKOHTPOJIICPHBIX Tu1aThopM Ha si3bike C/CH++;

. pa3paboTKa TPWIOKEHUW JuIsi omnepannoHHOW cuctembl Android B cpene MIT
Applnventor;

. nmojiydeHue W 00pa0oTKa TOKa3aHWWd TUQPPOBBIX W  AHAJIOTOBBIX JAaTYMKOB,
(UKCHPYIOIINX XapaKTEPUCTUKH CPeibl (BJIAXKHOCTD, OCBEIIICHHOCTh, TEMIIEPATYypPa);

. pacuer ypoBHS OCBEIIEHHOCTH;

. COTPsDKEHNE MOOMIIBHBIX YCTPOWCTB U MUKPOKOHTPOJLIEPOB;

. MOJIKITIOYCHUE BHEITHUX OMOINOTEK;

. CO3/IaHUE BEO-CTPAHUIIBI U1l OTOOPaKCHUS PA3JIUUHBIX TOKA3aHUIA,

. MPUMEHEHHE Pa3IMYHBIX MPOTOKOJIOB 0OMeHa MH(popMalueii, 00paboTka U XpaHCHHE
JIAHHBIX;

HCIIOJIb30BaHUE HOBEUIITNX HHCTPYMCHTOB JIs1 CO3MaHU HpCSGHTaHHﬁ.

4, YYEBHO - TEMATUYECKHUH IJIAH

Ne | Pa3n | HammenoBanme O0bem yacos ®opma ®opma

3aH | eJIBI | TeMBbI arrecran | KOHTPOJISA
Bcero | B Tom uncie




ATH yacoB | Teopu | IIpak |um
| | THKA

1. Hrpa (3HakomcTBO rpynmnsl, npasuia Thb).

1 1.1. | be3onacHOCTh B TEXHOMAPKE. 1 1 O6cyxnenue

Hroro 3a pa3ngean: 2 1 1

2. Paznen «B3rasia B oyaymee» Keiic Nel.

2 2.1. | ®opcaiiT-ceccus U BbISIBJICHHE 2 Habnronenue
nepcnexkTuBsl pazButus | T-ungyctpun.

3 2.2. |®opcaiiT-ceccusi W TBOS  HJes 2 IIpesenTa | amura
passurtus IT. s IIPOEKTa
MIPOEKTHO
W ujaeu.
Hroro 3a pa3znen: 4 2 2

3. Pasznen «/la oyner cBer!» Keiic Ne2.

4 3.1. | OcHoBBI CXEMOTEXHUKH. 2 OO6cyxneHue
MUKpOKOHTPOJIICpHAS miardopma
Arduino.

5 3.2. | VYcrpoiictBO  JUISI  aBTOMAaTH3aIHU 2 HaOmronenue

CHUCTCMBI YITPABJICHHA OCBCUHICHUCM.

6 3.3. | [IporpamMmmupoBanue 1 1 OO6cyxneHue
MHUKPOKOHTPJUICPHBIX  TUIATGOPM B
Arduino IDE.

7 3.4. |IIOmna aBTOMATU3aL[UUCUCTEMBI 2 O6cyxneHue

yIpaBJCHUs  OCBEIIEHHEM.  SI3BIK
nporpammupoBanus C/CU+.

8 3.5. | OcHoBBI SI3BIKA Arduino-C - 2 Oo6cyxaenue
MepeMEHHAs.
9 3.6. |OcHoBbl s3bika Arduino-C - tumsl 2 OOcyxaeHue
JIAHHBIX, YCIIOBHSIL.
10 |3.7. | Anroput™ U OJIOK-CXEMBI. 2 HaOmronenue
11 |3.8. | TOroBbIii MPOTOTHII. 2 Samura | 3ammura
yueOHO- | mpoeKTa
UHXEHEP
HOTO
MPOEKTa
Hroro 3a paznen: 16 3 13

4. «Pa3nen: «Jlomaminsaa mereoctanusa» Keiic Ne3.




12 |4.1. | S3bix nporpammupoBanust C/CHU++. 2 O6cyxnenue
13 |4.2. | TexHONOTHH U YCTPOUCTBO. 2 Obcyxnenue
14 |4.3. | KoMmmiekTyromue, IpUHIHIE paboThI. 2 O6cyxnenue
15 |4.4. |IlporoTHm u MakeTHas IJaTa. 2 O6cyxnenue
16 |4.5. |IIO na s3eike Arduino-C. 2 Habnronenue
17 |4.6. |IIO na si3eike Arduino-C. 2 Habnronenue
18 |4.7. |llpunoxenue TUIst yIPaBICHHS 2 Oobcyxnenue
nporotunoM. Yupasienue u  MIT
Applnventor.
19 |4.8. |IlporpaMMupoBaHHE YyCTPOHCTB Ha 2 3amuTa | 3amuTa
orneparnonHoit cucteme Android B y4eOHO- | MPOEKTa
MIT Applnventor. WH)KEHEP
HOTO
poeKTa
Hroro 3a pa3znen: 16 2 14
5. Paznen: «Knuk» Keiic Ne4.
20 |5.1. |MoOumsHas paszpaborka ¢ MIT 2 Ob6cyxenue
ApplInventor.
21 |5.2. | TexHOJOTHH B YCTPONCTBO. 2 OO6cyxneHue
22 |5.3. |YpaneHHoe ympaBJeHHE YCTPONCTBOM 2 Ha6nronenue
MpU TIOMOIIA MOOWJIBHOTO TemedoHa.
CoOupaem mpoOTOTHII.
23 |54. |COopka mpoTOTMIIa HA MAaKETHOH 2 HaGnronenue
iare.
24 |55. | IIporpammupoBaHue 2 Ha6nronenue
MUKPOKOHTPJUIEPHBIX  1iatGopM B OOcyxneHne
Arduino IDE.
25 |5.6. |Co3gaem MIPUJIOKEHUE TS 2 HaOmronenue
yIIPaBJICHUS TIPOTOTHUIIOM TIPH TIOMOIIH
MIT Applnventor.
26 |5.7. |Co3ngaem MIPUJIOKEHUE TS 2 Samura | 3ammura
YIIPaBJICHUS IPOTOTHUIIOM TIPU TIOMOIIH y4eOHO- | IpOeKTa
MIT Applnventor. UHXXEHEP
HOTO
poeKTa
Hroro 3a paznen: 14 2 12

6.Paznen: «Xao» Keiic Ne5.
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6.1.

OCHOBBI IPOrPaMMUPOBaHUs Ha SI3bIKE
Python.

OcHoBbI CETEBBIX
TIPUHITATIBI
KOMIIBIOTEPHBIX CETEH.

TEXHOJIOTHiA,
MIOCTPOECHUS

OO6cyxaenue

28

6.2.

CereBasi MOJIEIIb, CETEBBIC MPOTOKOJIBI
u obopymoBaHue. 3HAKOMCTBO C
BO3MOXHOCTsIME RaspberryPi.

OO6cyxaenue

29

6.3.

Yuumcs padotarts ¢ Raspbian OS.
[TpuHDHATIBL paboThI
[I0CJIE0BATEIbHBIX TOPTOB.

OO6cyxaenue

30

6.4.

[IpoexT equHON CHUCTEMBI, POTOTHUIIBI
YCTPOWCTB 51 CIr€HEHUPOBAHHOE
penieHue B paMKax «Y MHOTO JOMay.

HaoOmronenue

31

6.5.

VYcnoBHas cxema ycTpOMCTBa.

Hao0mronenue

32

6.6.

[IporoTun yctpoiicTBa Ha OecriacyHOM
MAaKETHOM IIare.

HaOmronenue

33

6.7.

BeG-texnonoruu u Bed-crpanuipt. 110
JUIA  YOpPaBJI€HUS  MOAKIIOYEHHBIMU
yCTpOHCTBaMU qepes
MIOCJIEA0BATENbHBIN TOPT.

O6cyxneHue

34

6.8.

Otnagka w nmopaboTka KOMILIEKca
YMHBIX BEILEH.

3amura
y4eOHO-
WHXXEHEP
HOT'O
MPOEKTa

3amura
MPOEKTa

Hroro 3a pa3znean:

16

4

12

7.Pa3jen: [lpe3eHTanusi NPOEKTHBIX P

a00T.

35

7.1

[TyOnuyHass mpe3eHTanus MPOSKTHBIX
pabor.

2

3amura
MPOEKTa

36

7.2

[TyOnuynass mpe3eHTanus MPOEKTHBIX
pabor.

3amura
IIPOEKTa

Hroro 3a pazgea:

Hroro:

72

18

54

pO6OTOTeXHI/IKa, OJICKTPOHUKA, MEXAaTPOHUKA. 38.}18.‘-11/1 n IIJ1aH pa60TBI

5.Coaep:xaHue MPOrpamMmbl

Paznen 1.«Urpa» (2 yaca).

Tema 1. bezomacHocTh B TexHOMapke(2 ).
Teopusi. 3HaKOMCTBO TpPYIIBI, HHCTPYKTAX I10 TEXHHUKE OE30MAaCHOCTHU. 3HAHHE MPaBUI
TEXHUKH 0€30MacHOCTH MPH HAXOXKJICHUU B TEXHOIMAapKe, paboTe cO crHenuaibHbIM 000pyIOBaHUEM
KBaHTyMa U XaiTeka.
IIpakTuka: 3HaueHHe TEXHUKU B JKU3HH 4elloBeka. YTO Takoe TEXHHUYECKOE MOJECIUPOBAHUE,

8

yueOHOU

TPYIIIIBL.




JleMOHCTpalmsi TOTOBBIX wu3nenuil. [lpaBuia moBeneHHMs Ha 3aHATHSIX W BO BpeMs IepephIBa.
WHCTpyKTaX 10 TEXHUKE OE30MaCHOCTH.
Meron: Urpa, nexuus.
Komnerenuumn:
HardSkills: 3nanue npaBwi TeXHUKH O€30MMACHOCTH MPHU HAXOXKJICHUHM B TEXHOIApKe, paboTe
CO CIIeIMAJIbHBIM 000PYIOBAaHUEM KBaHTYMa M XalTeKa.
SoftSkills: HaBbiku camonpe3eHTalmu, myoJIMyHOr0 BBICTYIICHUS, YMEHUE CITYILATh.
OdopynoBanmue:
e [lmanmer tum 3
¢  MoHO0J0YHOE UHTEPAKTHBHOE YCTPOUCTBO
e HamnonbHas MOOWJIBHAS CTOWKA JJIsi MHTEPAKTUBHBIX JIOCOK WM YHHUBEPCAILHOE
HACTEHHOE KPETUICHUE
e  @ummuapt

Pa3nen 2. «B3risan B Oynymiee» (4 daca).

Tema 2.1: dopcaiiT-ceccus 1 BeIsiBIIeHHE TIepCHeKTUBBI pa3Butus [ T-ungyctpun. (2 gaca)

Teopusi: Keiic nosBosisier oOyuaromumcsi, yepe3 ydactue B (opcaiite, chopMHupoBaTh
MpeJICTaBICHHEe 00 aKTyadbHBIX TMEPCICKTHBHBIX HW3Yy4aeMbIX O0O0JIACTAX HWH(POPMAITMOHHBIX
TexHoJiorui. PopMupyeT NpeacTaBiIeHUE y 00ydaromuxcsi 00 OCHOBaxX paboOThl HaJ MpoOIeMol U
HaxOXXJICHUS ONTHUMAJIBHOTO €€ PEIICHHS W3 MHOXKECTBAa MpouyuX. Takke KeWC MO3BOJISET 3aT0KHUTh
OCHOBBI MTPOEKTHOTO MBIIIJIEHUS] TOCPEACTBOM reHepauuu ¢yropoausaiiH-npoekra. [locie pemenus
Kelica oOydaromiyecss UMEIOT 0ojiee YeTKOE MPEICTaBICHHE O TOM, B KaKOM HAlpaBICHUM HYKHO
JBUTATHCS B OyAyleld MpOeKTHOH nesarenbHOCTH. [Ipu peanusamuu keiica ciieayeT OpUeHTHPOBATHCA,
B TIEpPBYIO odepenb, Ha ¢unocoduro dyropomuzaitna. Takum oOpa3om, B pe3yibTaTe TOJDKHBI
MTOJIYYUTHCS UACH MPOCKTOB, OTPAXKAIOIINE MEPCIIEKTUBHBIC CTPATETHH PAa3BUTHUS TEXHOJOTHH W HX
MIPUMEHECHHE TS PEIICHUS IPAKTHYCCKUX 3a1a4 B PA3JIMYHBIX 00JIaCTAX.

Jlst mpoBeieHust Takoro poja Gopcaiita HE0OOX0MMO BBECTH CIICIYIOITUE TTOHSITHUS:

Tpena — nuHaMUKa B OMPEICTICHHOW OTPACIN WK Ha ONPECIICHHOW TEPPUTOPHUH.

Hanpumep: yBenuuenue o6beMoB npumenenust M1 B oGmactu
MeauIuHbl. KapTouka oTBeYaeT Ha BOMPOC: YTO NPOU30MAET?

Pe3yabTaT — pe3ynbTaT COOBITHI, KOTOpBIE OMHUCHIBAaET TpeHa.Hampumep: B pesynbTaTe
yBenu4yeHUs: 00beMoB mnpumeHeHus MU B o0GnacTu MeTUIMHBI TOSBATCS HAHO-OOTHI, CIOCOOHBIC
CaMOCTOSITENIbHO OOHApYKMUBATh U JIeUNTh 3a00seBanus. Kaprouka oTBeyaeT Ha BOIPOC: YTO MOSBUTCS
B pe3yJbTare?

CMmbIC1 — BIMSIHUE TOTYYeHHOTO apredakTa Ha XU3Hb Jroei. Hanpumep: oOmuii ypoBeHb
MOBBILIEHUS 37I0pOBbsi HaceneHus. KapTouka oTBewaeT Ha BOMNPOC: KaK pe3ynbTaT IOBIMAET Ha
4YeJI0BEYECTBO?

Komnerennum:

HardSkills: Mertoasl reHepupoBaHMs HICH; METOABI IMPOTHO3HUPOBAHHUS;, YMEHHE CO3/1aBaTh
MPE3EHTAINIO PU IOMOIIIH CHEUAIBHOTO MPOTPAMMHOTO 00€CIIeUeHHUS.

SoftSkills: Ymenne ocymiecTBasTh MOMCK M aHAIU3 HH(POPMAIMH;HABBIKA (HOPMYTHPOBAHHMS
poO0JIeMbl; BBIIBKEHUE TUIIOTE3bl; YMEHUE CTABUTh BOIPOCHI; HABBIKU MMYOJIUYHBIX BBICTYIUICHHIA.

Pe3yabrar: [Ipe3eHTanns npoeKTHOM UJICH.

OobopynoBanmue:

e [Inanmer tun 3

e MoHO0I0YHOE HHTEPAKTUBHOE YCTPOHUCTBO

e HamonbHas MoOOWIbHasg CTOMKA [UIi HMHTEPAKTHUBHBIX JOCOK WJIM YHUBEPCAIbHOE
HAaCTEHHOE KpEIUIeHHe

o  Duumuapr

Tema 2.1: ®opcaiiT-ceccus U BbIABICHHE NepCHeKTUBHI pa3BuTus I T-unyctpun. (2 yaca)

IIpakruka: Keiic naet npeacrasieHne oOydaronumcs 00 0CHOBaxX paboThI Hall MpobaeMoit u
HaX0XJACHHs ONTUMAJIbHOIO €€ PEUIEHHUs M3 MHOXKecTBa Ipouux. OcymiecTBisieTcs TeHepauys uaen
IIPOEKTOB M0 pe3yibTaraM ¢opcaiita. Kaxaas komanaa 6eper 1o ogHOH 1ernouke (Lernoyka J0JDKHA
OBbITh CreHEpHpPOBaHa JAPYroil KOMaHJOM), BbIIENSET U3 Hee mpobieMy U cTaBUT 3ajauy. [locne yero
HaXOJUT MYyTU pelleHus (OrpaHWYeHUN Ha 3TOM JTale CTaBUTh HE HYXHO, JI€TH JOJDKHBI MMETh
BO3MOKHOCTh CBOOOJHO KpeaTuBuTh).IloaroroBka mnpeseHtanuii wuaei npoextoB. [lyOnmuunoe
IIPEACTABIICHUE UIECH IIPOEKTOB.

Komnerenuuu:



HardSkills: Metonpl renepupoBaHus uaei; METOJbI MPOTHO3HPOBAHMS; YMEHHE CO3/1aBaTh
NPE3EHTAIMIO ITPH TIOMOIIHU CIIEIHATBHOTO IPOrPAMMHOTO 00ECIICUCHUSI.
SoftSkills: Ymenue ocymiecTBiATh MOMCK U aHAIUM3 MHOOPMALMH;HABBIKUA (POPMYIMPOBAHHUS
pOOJIEMbI; BBIIBHKCHUE THIIOTE3bI; YMEHUE CTABUTh BOIIPOCHI; HABBIKU ITyOJIIMYHBIX BBICTYIUICHHI.
Pesyabrat: [Ipe3eHranys npoeKTHON UICH.
OdopynoBanmue:
e [Inanwmer tun 3
¢  MoOHO00J0YHOE UHTEPAKTHBHOE YCTPOUCTBO
e HamnonbHas MOOWJIBHAS CTOWKA JJIsi MHTEPAKTUBHBIX JIOCOK WM YHHUBEPCAIBLHOE
HACTEHHOE KPETUICHUE
e  @ummuapt

Pa3nexn 3. «Jla Oynet cet!» (16 yacoB)

Tema 3.1: OcHOBBI CXeMOTEXHUKU. MUKpPOKOHTpoJuIepHas miatdopma Arduino. (2 gaca)

Teopusi: Ilpu pemieHMM NaHHOTO Keiica 00ydarouuecs OCBAWBAIOT OCHOBBI CXEMOTEXHHUKHU
(pekoMeHayeTcst WCIIOJIb30BAThH JUTS o0yueHus MOUTHBIN IMYJIATOP Arduino
«Tinkercadcircuitsarduino» wunu Japyrue aHaJIOTH, C TOMOIIBID KOTOPBIX MOXHO TMOJKITIOYUTH
CO3JJaHHOE BUPTYAJIIbHOE YCTPOMCTBO K BUPTyaJIbHOMY MCTOYHMKY MHUTAHUS U MPOCIEIUTh, KAK OHO
Oyner paboTaTh); OCHOBBI MPOTPAMMHUPOBAHUS MUKPOKOHTPOJUIEPHBIX IutargopM Ha s3bike C
MIOCPEJICTBOM CO3JAaHMsI YCTPOMCTBA C aBTOMaTHYECKUM yrpaBieHueM. M3yuaror cpeny pa3paboTku
Arduino IDE.

KoMmnerenuumn:

HardSkills: Hcnonb3oBanue mpHBOJOB € OTPUIATENLHONW OOpATHOW CBSI3bI0; MPHUMEHEHHE
MH(QpaKpacHbIX JaTYUKOB JUISL OIpPENETeHHs] YPOBHS OCBEUICHHOCTH TMOMEUICHHS; COCTaBJIEHUE
alropuT™Ma MporpamMmbl U ero (opmanuzanus B BUJe OJOK-CXEMBbl, HallMCaHUE KOJa MpPOTpaMMbl
COTJIaCHO aJITOPUTMY; MPOrPaMMHUPOBAHHE MUKPOKOHTPOJUIEPHBIX Iuiatdopm Ha si3bike C B Arduino
IDE; nony4yenue n o0paboTka noka3zaHuil UPPOBBIX U aHAJOTOBBIX TATYUKOB.

SoftSkills: YMmenue ocymiecTBIsTh MOUCK W aHATU3 MHODOPMAIMH;HABBIKA (POPMYITUPOBAHHUS
po0JIeMbl; BBIIBUKEHUE TUIIOTE3bl; YMEHUE CTABUTh BONMPOCH! HABBIKH ITyOJIHMYHBIX BHICTYIUICHUH.

Pe3yabTar: [IpoTOTHIT yMHBIX KaIO3U.

OobopynoBanue:

e HabGop nns OBICTPOrONpPOTOTUIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT()OpMBI
Monyns pene
Monynb MUHH-pEIIE
CepBornpuBo
HpaiiBep 11aroBoro ABuraTes
[IpuBOA MOCTOSTHHOTO BpaIllEHUS
Cwmaprdon tum 4
[Inanmer tun 3
HoytOyxk Tum 1
CranuoHapHbI KOMIIBIOTED

Tema 3.2: YCTpo#cTBO A5l aBTOMATHU3AIIMK CHCTEMBbI YIIPABJICHHUS OCBelieHneM. (2 Jaca)

IpakTuka: I[IpousBecTd MOCTAaHOBKY MPOOJIEMHON CHUTYallMd M OCYIICCTBHUTH MOMCK IMyTei
pemiennsi. COOpKa yCTPOWCTBA /sl aBTOMATHU3AIlMM CHCTEMbI YIIPaBJICHHs OCBelleHHeM. M3ydaem
NPUHIMITBI CXEMOTEXHUKU (U1 Hayajla MOYKHO HCIIOJIB30BAaTh SMYIISATOP, MO3BOJISIONIMN H3y4aTh
anekTponuky — TinkercadCircuitsArduino).

KoMmnerennum:

HardSkills: Hcnoas3oBanue MpUBOJOB C OTPHUIATENBHON OOpaTHON CBSI3bIO; IMPHUMEHEHHE
UH(PAKPACHBIX TaTYMKOB JJIsI ONPEACICHUS YPOBHS OCBEIICHHOCTH TOMEIICHHUS; COCTaBJICHHUE
aTOpUTMa TPOrpaMMbl U €ro (opmanau3ands B BUAE OJIOK-CXEMbI, HAllMCaHHWE KOJAa MPOrPaMMbI
COTJIACHO aJTOPUTMY; MPOTPaAMMHPOBAHKE MHUKPOKOHTPOJUIEPHBIX MaTGopm Ha si3bike C B Arduino
IDE; mony4yenue u 06paboTKa MoKa3aHHii IU(MPOBBIX U aHATIOTOBBIX JaTYHKOB.

SoftSkills: YMmenue ocyiiecTBIsTh MOWCK W aHATNW3 MH(DOPMAIHH;HABBIKA (HOPMYITHPOBAHHUS
po0JIeMbI; BBIBIKEHHE THITOTE3bI; YMEHUE CTABHTh BOIIPOCHI HABBIKU MMyOIUYHBIX BBHICTYIUICHHI.

Pesyabrar: [IpoTOTUIT yMHBIX JKAIIO3U.

OobopynoBanmue:

e Habop mis OBICTPOTONPOTOTHIIMPOBAHMS DJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
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MUKPOKOHTPOJUIEPHOH MIaT(opMBl
Monyib peine

Monyns MuHH-pene

CepBonpusoa

[paiiBep 1I1aroBoro ABUraTens
[IpuBO NOCTOSIHHOTO BpaIlEHUS
Cwmaprdon tun 4

[Mnanmmer Tun 3

HoytOyk tum 1

CranuoHapHbIi KOMIIBIOTEP

Tema 3.3: [IporpamMMmupoBaHre MUKPOKOHTpOJUIEpHBIX iatgopm B Arduino IDE. (2 gaca)

Teopusi: [loxoupaem HE0OX0MMBIC KOMIIOHSHTHI IS COOPKH CHCTEMBI.

IIpakTnka: CoOupaeM Ha MakeTHOM IUIaTe MPOTOTHN ycTpoicTBa. Hamucars mporpamMMHoe
oOecrieyeHne A1l aBTOMATHU3AIUUCHCTEMBI YIIPABICHHS OCBEIICHHEM.

KoMmnerenuumn:

HardSkills: Hcnonk3oBanue mpHBOJOB C OTPHUIATENIEHOW OOpPATHOW CBS3bI0; MPUMEHCHHE
MH(QpaKpacHbIX JaTYUKOB JUISI OIpPENETICHHs] YPOBHS OCBEIIEHHOCTH TMOMEUICHHS; COCTaBJIEHUE
aIropuT™Ma MporpamMmsl U ero (opmanusanus B BUJE OJOK-CXEMBbl; HallMCaHUE KOJa MpPOTrpamMMbl
COTJIaCHO AJITOPUTMY; MPOTPaMMHUPOBAHNE MUKPOKOHTPOJUIEPHBIX Iu1aTdopM Ha sa3bike C B Arduino
IDE; nony4yenue n o0paboTka noka3zaHuil IU(PPOBBIX U aHAJOTOBBIX TATYUKOB.

SoftSkills: YMmenue ocymiecTBiATh MOUCK W aHAIU3 MHOOPMAIMH;HABBIKUA (POPMYITUPOBAHHUS
po0JIeMbl; BBIIBIKEHUE TUTIOTE3bl; YMEHNE CTABUTh BOIIPOCHI HABBIKH MTyOIMYHBIX BBICTYIIJICHHI.

PesyabTar: [IpOTOTHIT YMHBIX JKAITFO3H.

OobopynoBanue:

e HaGop pans OBICTPOrONPOTOTUIMPOBAHUS 3JIEKTPOHHBIX YCTPOWCTB Ha OCHOBE
MUKPOKOHTPOJIIIEPHOH MIaThOpMBbI
Monyns pene
Monyns MuUHH-pene
CepBornpuBo
HpaiiBep 11aroBoro ABuraTenis
IIpuBOA MOCTOSTHHOTO BpaIlleHUs
Caeroauon 5 MM, KpacHbIN
MukpokoHTpoJiepHas miatdopma T 1
JlaTdauk OCBEIIEHHOCTH
JlaTuuk Temmeparypbl
TekcToBbIN SKpaH TUII 2
Monyns Bluetooth.

Cwmaprdon tum 4

[Inanmer tun 3

HoytOyxk Tum 1
CranuoHapHbI KOMIIBIOTED

Tema  3.4:I10mis  aBTOMATH3alMMCHUCTEMBbl  YIPABICHHUS  OCBEIICHHEM.  SI3bIK
nporpammupoBanust C/CU++. (2 yaca)

IpakTuka: Hanwcats nporpaMMHOe 00eCrieueHre Tl aBTOMATU3AI[MHCUCTEMbI YIIPABJICHHS
ocBeieHreM. M3ydaem ocHOBbI si3bika Arduino-C (mepemeHHas, THIbI JAHHBIX, YCIOBHS H p.).
N3y4yaem ocHOBBI s3bika Arduino-C (miepeMeHHasi, TUITbI JAHHBIX, YCIOBHS U 1. ).

Komnerennum:

HardSkills: Hcnoas3oBanue HpUBOJOB C OTPHUIATENBHON OOpaTHON CBSI3bIO; IMPHUMEHEHHE
UH(PAKPACHBIX TaTYMKOB JJIsI ONPEACICHUS YPOBHS OCBEIICHHOCTH TOMEIICHHUS; COCTaBJICHHUE
aTOPUTMa TPOrpaMMbl U €ro (opmaiau3anus B BUAE OJOK-CXEMbI, HAITUCAHUE KOJA MPOTPaMMbI
COTJIACHO aJTOPUTMY; IMPOTPaAMMHUPOBAHHE MHUKPOKOHTPOJUIEPHBIX MaTGopm Ha si3bike C B Arduino
IDE; mony4yenue u 06paboTKa MoKa3aHHii IU(MPOBBIX U aHATIOTOBBIX JaTYHKOB.

SoftSKills: YMmenue ocyiiecTBiIsTh MOWCK U aHATU3 MHOOPMAIUU;HABBIKA (OPMYTHPOBAHHS
pO0JIeMbI; BBIBIKCHHE THITOTE3bI; YMEHUE CTABHTh BOIIPOCHI HABBIKU MMyOIUYHBIX BBHICTYIUICHHI.

Pesyabrar: [IpoTOTUIT yMHBIX JKAIIO3U.

OobopynoBanmue:

e Habop mis OBICTPOTONPOTOTHIIMPOBAHMS DJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
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MUKPOKOHTPOJUIEPHOH MIaT(opMBl
Monyib peine

Monyne MuHH-pene

CepBonpusoa

[paiiBep 1I1aroBoro ABUraTens
[IpuBO NOCTOSIHHOTO BpaIlEHUS
Ceeroaunon 5 MM, KpacHbII
MHUKpPOKOHTpOJUIEpHas TaTdopma Tui 1
JlaTurk OCBEIIEHHOCTH

JlaTumk TemiepaTypsl

TexcToBbli 3KpaH TUI 2

Monyns Bluetooth.

Cwmaprdon tun 4

[Mnanmmer Tun 3

HoytOyk tum 1

CranuoHapHbI KOMIIBIOTEP

Tema 3.5: OcHoBsl s3b1Kka Arduino-C — nepeMenHas. (2 daca)

IpakTuka: IlogOupaem HeoOXonuMMble KOMIIOHEHTHI JUIsi cOopku cucteMbl. Cobupaem Ha
MakeTHOM IUlaTe TMpoTOTHN  ycTpolicTtBa. Hamucate  mporpamMmmHoe — oOecrieueHue — Aiis
aBTOMAaTHU3aI[MMCUCTEMBbI YIIPABJICHUS OCBELIEHUEM.

Komnerenuumn:

HardSkills: CocraBnenue anroputma mporpamMmbl ¥ e€ro GopMaau3aius B BUIC OJIOK-CXEMBI;
HamycaHWe KoJila IPOTpaMMbl COTJIACHO aJrOPUTMY; MPOTrPpaMMHpPOBAHHE MHMKPOKOHTPOJIIIEPHBIX
wiardopm Ha s3bike C B Arduino IDE; monyuenue u oOpaboTka rnmokazanuii Hu(poBbIX 1 aHAJIOTOBBIX
JaTYUKOB.

SoftSkills: YMmenue ocymiecTBisTh MOUCK U aHATU3 MHOOPMALUHU;HABBIKK (POPMYITHPOBAHHS
po0JIeMbl; BBIIBUKEHNE TUIIOTE3bl; YMEHUE CTABUTh BOIIPOCHI HABBIKU MTyOJIMYHBIX BBICTYILNIEHUH.

PesyabTar: [IpOTOTHIT YMHBIX JKATFO3H.

OobopynoBanue:

e HaGop pans OBICTPOrONpPOTOTUNHPOBAHUS 3JIEKTPOHHBIX YCTPOWCTB HA OCHOBE
MUKPOKOHTPOJIIIEPHO MIaTHOPMBI
Monynb pene
Monynb MUHH-pEIIE
CepBornpuBo
HpaiiBep 1m1aroBoro ABuraTens
[IpuBOI MOCTOSTHHOTO BpAIICHHUS
CBeroauon 5 MM, KpacHbIN
MuxkpokoHTpoJuiepHas miargopma tin 1
JlaTuyuk OCBEIIEHHOCTH
JlaTuuk TeMIieparypsl
TekcToBbIN AKpaH TUII 2
Monyns Bluetooth.

Cwmaprdon tum 4

[Inanmer tun 3

Hoyt6yk tum 1
CranmoHapHbiii KomnbroTep

Tema 3.6: OcHoBbI s13b1ka Arduino-C - TUTIBI JAHHBIX, YCIOBUS. (2 yaca)

IpakTuka: [logOupaem HeoOXoAMMBbIE KOMIIOHEHTHI Ui cOOpKH cucTeMmbl. CoOupaeM Ha
MaKeTHOW TUIaTe TPOTOTUN  yCTpoWcTBa. Hamumcarte  mporpaMmMHOe — obOecrieueHHe — JUIs
aBTOMAaTHU3AIIMMCHCTEMBI YITPABJICHUS OCBELICHUEM.

Komnerennumn:

HardSkillsCocrasnenue anroputMa mporpamMmbl U ero (opManusanusi B BUAE OJOK-CXEMBI;
HalMCaHWe KOJa TPOrpaMMBI COTJIACHO AITOPUTMY; NPOTPAMMHUPOBAHHE MHKPOKOHTPOJIIEPHBIX
wiatgopM Ha si3pike C B Arduino IDE; nonmydenue u o6paboTka nokazaHui Hu(poBbIX U aHAJIOTOBBIX
JaTYNKOB.

SoftSkills: Ymenue ocymiecTBiATh MOMCK W aHAU3 MHGOPMAIMH;HABBIKUA (POPMYIUPOBAHHS
pOOJIEMBbI; BBIABIKCHUE THIIOTE3bI; YMEHUE CTABUTh BOIIPOCHI HABBIKU ITyOJIIMYHBIX BBICTYIUICHHH.
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PesyabTat: [IpoTOTHII YMHBIX KAJIIO3H.
OdopynoBanmue:

e HabGop a1 OBICTPOrONPOTOTUIHMPOBAHUS OJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMBI
Monyib peine
Monyns MuHH-pene
CepBonpusoa
[paiiBep 1I1aroBoro ABUraTens
[IpuBOI NOCTOSSHHOTO BpaIlCHUS
Ceeroaunon 5 MM, KpacHbII
MukpokoHTpoJuiepHas miatdopma Tui 1
JlaTurk OCBEIIEHHOCTH
JlaTumk TemiepaTypsl
TexcToBbli 3KpaH TUI 2
Monyns Bluetooth.

Cmaptdon tum 4

[Mnantmer Tun 3

Hoyr6yk Tum 1
CranuoHapHbI KOMIIBIOTEP

Tema 3.7: Anroput™ u GJ10K-cXeMblI. (2 yaca)

IIpakTuka: PazpabaTeiBaeM aaroput™ u CTPOUM OJIOK-CXEMBI.

Komnerenuuu:

HardSkills: CocraBnenue anroputma mporpammel H ero GopMaiu3aiys B BUIAe OJIOK-CXEMBI,
HamycaHWe KoJila IPOTpaMMbl COTJIACHO aJrOPUTMY; MPOTrPaMMHpPOBAHHE MHMKPOKOHTPOJIIIEPHBIX
wiardopm Ha s3bike C B Arduino IDE; monyuenue n o6paboTka nokasaHuil iuppoBbIX U aHAJOTOBBIX
JaTYUKOB.

SoftSkills: YMmenue ocymiecTBisTh MOMCK W aHATU3 MHOOPMAIMH;HABBIKA (POPMYITUPOBAHHUS
po0JIeMbl; BBIIBUKEHUE TUIIOTE3bl; YMEHUE CTABUTh BOIIPOCHI HABBIKU MTyOJIMYHBIX BBICTYILNIECHUH.

Pe3yabTar: [IpoTOTHIT yMHBIX KaIO3U.

OobopynoBanue:

e HaGop pans OBICTPOrONPOTOTUIMPOBAHUS O3JIEKTPOHHBIX YCTPOWCTB HA OCHOBE
MUKPOKOHTPOJIIIEPHO MIaTHOPMBI
Monyns pene
Monynb MUHH-pEIIE
CepBornpuBo
HpaiiBep 11aroBoro ABuraTes
[IpuBOI MOCTOSTHHOTO BpAIICHHUS
Caeroauon 5 MM, KpacHbIN
MuxkpokoHTpoJuiepHas miardgopma turn 1
JlaTuyuk OCBEIIEHHOCTH
JlaTuuk TeMIieparypsl
TekcToBbIN SKpaH TUI 2
Monayns Bluetooth.

Cwmaprdon tum 4

[Inanmer tun 3

Hoyt6yk tum 1
CranuoHapHbI KOMITBIOTEP

Tema 3.8: HTorossrii npototuir. (2 yaca)

IIpakTuka: [Ipe3eHTyeM UTOrOBBIN IPOTOTHII IO pe3yabTaTaM Kekca.

Komnerennumn:

HardSkills: Cocraienue anroput™a nporpamMsl i ero popManu3aiys B BUae OJOK-CXEMBbI;
HalMCcaHUue KoJa IpOrpamMMbl COIJIACHO alrOPUTMY; MPOTPaMMHUPOBAHHE MHUKPOKOHTPOJUIEPHBIX
iatgopM Ha s3pike C B Arduino IDE; nonydenune u 06paboTka nokasaHuil HUGpPOBBIX U aHAJIOTOBBIX
JATYUKOB.

SoftSkills: Ymenue ocymiecTBusITh MOWCK U aHAIU3 WHPOPMAIMH;HABBIKA (POPMYIHPOBAHUS
po0OIeMbl; BBIIBI)KEHUE TUIOTE3bl; YMEHHE CTABUTh BOTPOCHI HABBIKH ITyOJMYHBIX BBICTYIUICHUH.

PesyabTar: [IpoTOTHII YMHBIX KaAJIIO3H.
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OdbopynoBanmue:

e HabGop 1 OBICTPOrONPOTOTUIHMPOBAHUS OJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMBI
Monyib peine
Monyne MuHH-pene
CepBonpusoa
[paiiBep 1I1aroBoro ABUraTens
[IpuBO NOCTOSSHHOTO BpaIlEHUS
Ceeroaunon 5 MM, KpacHbII
MukpokoHTpoJuiepHas miatdopma Tui 1
JlaTurk OCBEIIEHHOCTH
JlaTumk TemiepaTypsl
TexcToBbli 3KpaH TUI 2
Monyns Bluetooth.

Cwmaprdon tun 4

[Mnantmer Tun 3

Hoyr6yk Tum 1
CranuoHapHbI KOMIIBIOTEP

Paznen 4.«Jlomamnssg mereoctaniusy. (16 yacos)

Tema 4.1: A3b1k nporpammupoBanus C/CHU++. (2 gaca)

Teopusi: Pemienne ngaHHOTO Keiica MO3BOJISIET OOydaroUIUMCS BECTH paboOTy B YCIOBHSX
MEXKBAHTYMHOI'O B3aWMOJEWUCTBUSA (COBMECTHO C MPOMAMU3AMHKBAHTYMOM, 3aJaueidl KOTOPOro
SBIIIETCA CO3JaHHE KPAacHMBOM YNAKOBKH sl OyAylled METEeOCTaHIMH, a TakkKe ¢ OMOKBAHTYMOM).
Taxxe B pamkax pelieHus: Kelica oOyJaromrecs: U3y4aroT NPUHIUI paboThl JaTYUKOB TeMIEpaTyphl,
BJIQYKHOCTH U JIp., IPOAOJDKAIOT U3Y4YeHHE MPOrpaMMUpoBaHus Ha si3bike C/CH+.

KoMmnerenuumn:

HardSkills: Ymenue cocTaBnste anroputm Juis pellieHuss KOHKPETHO# mpoOIeMHOM 3a1a4un U
nucath mnporpaMMmbel Ha s3bike C B Arduino IDE; ymeHue ucnosib30BaTh JaTYUKH H3MEPEHHS
TeMIepaTypbl U BIaKHOCTH; UCIOJIb30BAaHUE BHEIIHUX OMONMOTEK; yMEHUE IPUMEHSATh 3HAaHUS OCHOB
CXEMOTCXHUKH Ha IIPAKTHKE.

SoftSkills: Ymenne ocymiecTBasTh MOMCK M aHAIU3 HH(POPMAIUH;HABBIKH (HOPMYTHPOBAHHSI
po0eMbl; BBIABIKEHHE THIOTE3bl; YMEHHE CTABUTH BOINPOCHI; HABBIKU NMYOJIMYHBIX BBICTYIUICHUH;
YMEHHE OCYHIECTBIJIATh MEKKBAHTYMHOE B3aMMOJICHCTBHE.

Pe3yabrar: [IpoToTnn qomaninein METe€OCTaHIIUM.

OobopynoBanue:

e HabGop a1 OBICTPOrONPOTOTUIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMBI
Monyinb pene
Moaynb MUHH-pEIIE
CepBornpuBo
HpaiiBep 11aroBoro ABuraTes
[IpuBOX NOCTOSTHHOTO BpAIICHHUS
Caeroanon 5 MM, KpacHbIM
MHUKpOKOHTpOJUIepHas iaTdopma i 1
JlaTuuK OCBEIIEHHOCTH
JlaTuuk TeMIeparypsl
TekcToBbIN SKpaH TUII 2
Monayns Bluetooth.

JlaTyuk npuOIMKEHUs U OCBEILIEHHOCTH
JlaTuuk TeMieparypsl

Jlatuuk myma

Hatunk UK-nnpuemuunk

Hatuuk nHdpaxpacHslit ganbHOMeEp THII 1
Moayns Wi-Fi

[onmxaromuit DC-DC nmpeobpa3zoBarens
[Inara pacmmpenust 11 MOTOPOB

[Inara pacmupenus s cEpBONPUBOIOB
Barapeiinslii oTcek 2 AA
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Barapeiinsiii orcek 3x2 AA
Cwmaprdon tun 4

[Inanwer tun 3

HoytOyk tun 1

CranuoHapHbIi KOMIIBIOTEP

JlaTuMk TemIiepaTypsl FeépMETUYHBIN

Tema 4.2: TexHnonoruu u ycTpoucTBo. (2 yaca)

IpakTnka: CrnpoextupoBaTh pemieHue. M3ydaem HeoOxonumble TexHosoruu. IIpoexTupyem
YCTPOMCTBO.

Komnerenuumn:

HardSkills: YMenue coctaBisite aaroputm Jyisi pelieHns KOHKPETHOH MpoOIeMHOit 3a1a4un 1
nucate nporpammbl Ha si3pike C B Arduino IDE; ymeHuwe wHCIoib30BaTh JaTYMKH H3MEPEHUS
TEeMIepaTypbl U BIAKHOCTH; UCIIOJIb30BaHUE BHEITHUX OMOIMOTEK; yMEHHE PUMEHSTh 3HAHUS OCHOB
CXEMOTEXHUKHU Ha IIPAKTHKE.

SoftSkills: YMmenue ocymiecTBiATh MOUCK W aHAIU3 MHOOPMAIMH;HABBIKKA (POPMYITUPOBAHHUS
poOIeMbl; BBIIBMKEHHE TMIIOTE3bl; YMEHHUE CTAaBUTh BONPOCHI; HAaBBIKU IMYOJWYHBIX BBICTYIUICHMI;
YMEHHE OCYLIECTBIIATh MEKKBAaHTYMHOE B3aMO/ICHCTBHE.

Pesyabrat: [IpoToTHI TOMAITHEN METEOCTAHIIH.

OdbopynoBanmue:

e HaGop pans OBICTPOroNpOTOTUNMPOBAHUS OIJIEKTPOHHBIX YCTPOWCTB Ha OCHOBE
MUKPOKOHTPOJIIIEPHOH MIaTPOpMBI
Monyns pene
Monyns MUHH-pene
CepBonpuBoj
HpaiiBep 1m1aroBoro ABUraTens
[IpuBO MOCTOSIHHOTO BpaIeHHS
Ceeronnon 5 MM, KpacHbIN
MuxkpoxoHTpoJuiepHas miargopma Tin 1
JlaTdauk OCBEIIEHHOCTH
JlaTuuk Temreparypbl
TekcToBbIN PKpaH TUI 2
Monyns Bluetooth.

JlaTuuk npuOIMKeHUs U OCBEIIEHHOCTH
JlaTuuk Temmeparypbl

JlaTuuk mryma

Hatuuk UK-npueMHuk

JlaTunk nHdpakpacHbIit JaTbHOMEp THIT 1
Moayne Wi-Fi

[Tonmwxkatromuii DC-DC npeo6pazoBarenb
[Inara pacuupenust s MOTOPOB

[Inara pacuupenus ajasi CEpBOIPUBOJIOB
barapetinbiii otcex 2 AA

batapelinblii oTcek 3x2 AA

Cwmaprdon tum 4

[Inanmer tun 3

Hoyt6yk tum 1

CranuoHapHbI KOMITBIOTEP

JlaTuuk TeMriepaTrypbl repMETHYHBIH

Tema 4.3: Kommiexrytomue, NpUHIUIBEI paboThl. (2 daca)

IpakTuka: CocraBiseM CHHCKM HEOOXOIMUMBIX KOMIUICKTYIOIIUX M HW3y4aeM IPUHIIUIIBI
paboTsl ¢ HUMH. CoOMpaeM MPOTOTHIT HA MAaKETHOH TIIaTe.

Komnerennumn:

HardSkills: YMenune coctaBisTe anroputm i pelieHUs] KOHKPETHOM MPOOIEMHON 3aa4uu 1
nucath nporpamMel Ha s3bike C B Arduino IDE; yMmeHHe WHCHONB30BaTh JAaTYMKUA H3MEPEHUS
TEMIIePaTypbl ¥ BIAKHOCTH; MCIIOJIb30BAaHHE BHEITHUX OMOIMOTEK; yMEHHE PUMEHSTh 3HAHUS OCHOB
CXEMOTEXHUKHU Ha TIPAKTHKE.

SoftSkills: Ymenue ocymiecTBiATh MOMCK W aHAU3 MHGOPMAIMH;HABBIKUA (OPMYIUPOBAHHS
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po0OJIeMBbl; BBIABIDKEHHE TUIOTE3bl; YMEHHE CTaBUTh BOIPOCHI; HABBIKM ITyOJUYHBIX BBICTYIUICHHIA;
YMEHHE OCYIIECTBIISATh MEKKBAHTYMHOE B3aUMOJECHCTBHE.

PesyabTaT: IpOTOTUI JOMAIIIHEW METEOCTAHLIUN.

OdopynoBanmue:

e HabGop a1 OBICTPOrONPOTOTUIHMPOBAHUS JIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMBI
Monyib peine
Monyns MuHH-pene
CepBonpuoa
[paiiBep 11aroBoro ABUraTens
[IpuBOI NOCTOSSHHOTO BpaIlCHUS
Ceeroaunon 5 MM, KpacHbIN
MuxkpokoHTpoJuiepHas iargopma Tin 1
JlaTunk OCBEIIEHHOCTH
JlaTumk TemiepaTypsl
TexcToBbIl SKpaH TUII 2
Monyne Bluetooth.

JlaTuuk npuOIMKEHUs ¥ OCBEILIEHHOCTH
JlaTumk TemiepaTypsl

JlaTtuuk myma

Jarunk MK-npremuank

Jatuuk nHdpakpacHblil JagbHOMEp THII |
Moayne Wi-Fi

[Monmxkatromuii DC-DC npeobpazoBarens
[InaTa pacmmpenuns Uit MOTOPOB

[InaTa pacmmpenus st CEpBONPUBOJIOB
Bbatapeiinbiii otcek 2 AA

Batapelinbliii oTcek 3x2 AA

Cmaptdon tum 4

[Inanmer tun 3

HoytOyxk Tum 1

CranuoHapHbI KOMIIBIOTED

JlaTuuk TemMmepatrypbl repMETUYHBII

Tema 4.4: [IporoTrn 1 MakeTHas 1aTa. (2 gaca)

IIpakTnka: CocraBisieM CHHCKM HEOOXOIUMBIX KOMIUIEKTYIOIIMX U HM3y4aeM MPUHLHUIIBI
paboTel ¢ HUMH. CoOMpaeM MPOTOTUIT HA MAKETHOM IUIaTe.

Komnerennum:

HardSkills: YMenue coctaBiasTh alropuT™M Ajsl peHICHUs KOHKPETHOM MPOOIEeMHON 3a1a4u U
nucatb mporpammbl Ha s3bike C B Arduino IDE; ymeHue HCMOgb30BaTh JaTYUKH H3MEPECHHS
TEMIIepPaTyphl U BIAXKHOCTHU; UCIIOJIb30BAHUE BHEIIHUX OMOIMOTEK; yMEHUE IPUMEHSITh 3HAaHUS OCHOB
CXEMOTEXHUKHU Ha MPAKTHKE.

SoftSkills: Ymenne ocymiecTBiasTh MOMCK M aHAIU3 HH(POPMAIMH;HABBIKA (HOPMYTHPOBAHHSI
MpoO0JIeMbl; BBIIBMKEHHE THIIOTE3bl; YMEHHUE CTaBUTHh BOMPOCHI, HABBIKM MYOJIHYHBIX BBICTYIICHUI;
YMEHHE OCYIIECTBIISATH MEKKBAHTYMHOE B3aUMOCHCTBUE.

PesyabTar: [IpoToTuIn qOManiHen METEOCTaHLIUN.

OobopynoBanmue:

e HaGop pans OBICTPOrONPOTOTUIHPOBAHUS OJICKTPOHHBIX YCTPOWCTB HA OCHOBE
MUKPOKOHTPOJIJIEPHO MIaThOpMBbI
Monyis pene
Moaynbs MUHU-pene
CepBonpuson
JpaiiBep 11aroBoro ABUraTess
[IpuBO MOCTOSIHHOTO BpaleHUs
Ceeroaunon 5 MM, KpacHbIN
MuxkpokoHTpoJuiepHas riargopma Tan 1
JlaT4MK OCBEIIEHHOCTH
JlaTunk TemmepaTypbl
TexkcToBbIi 2KpaH TUII 2
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Monayns Bluetooth.

JlaTyuk mpUOIMKEHUS U OCBEIICHHOCTH
JlaTuuk TemiepaTypsl

JlaTuuk myma

Jarunk MK-npuemuunk

Hatunk nH(ppakpacHbii JadbHOMED THI 1
Monayne Wi-Fi

[Monwmxkaromuii DC-DC npeo6pa3oBarens
[lnara pacumpenus st MOTOPOB

[InaTa pacmmpenus uisi CEpBOIPUBOJIOB
Bbarapeiinslii otcek 2 AA

Barapeiinsiii orcek 3x2 AA

Cwmaprdon tun 4

[Mnanmmer Tun 3

HoytOyk tum 1

CranuoHapHbI KOMIIBIOTEP

JlaTuuk TeMIiepaTypsl FeépMETHYHBIN

Tema 4.5: T10 na s3p1ke Arduino-C. (2 yaca)

IpakTuka: CocTaBieHue alropurMa MporpaMMbl U ero (Gopmanusanus B BUAE OJOK-CXEMBI;
HamucaHWe KoJila IPOTrpaMMbl COTJIACHO aJIrOPUTMYy; MPOTrPaMMHPOBAHHE MHMKPOKOHTPOJIIIEPHBIX
mwiargopm Ha si3bike C B Arduino IDE.

KoMmnerenuumn:

HardSkills: YMenue coctaBisite aqroputm Ui pelieHuss KOHKPETHON MpoOIeMHOM 3a1a4uu U
nucath mnporpaMMmbel Ha si3bike C B Arduino IDE; ymenuwe wucnonb3oBaTh JaT4YUKU HU3MEPEHUS
TEMIIEpaTypbl U BIAXKHOCTHU; UCIIOJIb30BAHUE BHEIIHUX OMOIMOTEK; yMEHUE IPUMEHATh 3HAaHUSI OCHOB
CXEMOTEXHUKHU Ha MPAKTHKE.

SoftSkills: YMmenue ocymiecTBisTh MOWCK W aHATU3 MHOOPMAIMH;HABBIKA (POPMYITUPOBAHHUS
poOJIeMbl; BBIIBMKEHHE TMIIOTE3bl; YMEHHUE CTaBUTHh BOIPOCHI; HABBIKM MYOJIMYHBIX BBICTYIUICHUI;
YMEHHE OCYLIECTBIISATh MEKKBAaHTYMHOE B3aMO/IeHICTBHE.

Pe3yabrar: [IpoToTun qomaniHein METe€OCTaHIIUM.

OobopynoBanue:

e HaGop pans OBICTPOrONPOTOTUIMPOBAHUS O3JIEKTPOHHBIX YCTPOWCTB HA OCHOBE
MUKPOKOHTPOJIIIEPHO MIaTHOPMBI
Monyns pene
Monynb MUHH-pEIIE
CepBornpuBo
HpaiiBep 11aroBoro ABuraTes
[IpuBO MOCTOSIHHOTO BpaIeHUS
Caeroauon 5 MM, KpacHbIN
MuxkpokoHTpoJuiepHas miargopma tin 1
JlaTuyuk OCBEIIEHHOCTH
JlaTuuk TeMIieparypsl
TekcToBbIN SKpaH TUIT 2
Monayns Bluetooth.

JlaTuuk npuOIMKeHHs ¥ OCBEIIEHHOCTH
JlaTuuk TeMIeparypsl

JlaTuuk myma

Hatuuk UK-npueMHuk

Jatuuk undpakpacHblii JaapHOMEp THII 1
Moayns Wi-Fi

[onmxaromuit DC-DC nmpeobpa3zoBarens
IInara pacmmpenust 11 MOTOPOB

[Inara pacmmpenus ajs CepBOIPUBOJIOB
barapeiinslii oTcek 2 AA

Barapeiinslii orcek 3x2 AA

Cwmaprdon tun 4

[Mnanmer tun 3

HoytOyk tun 1
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e CranMoHapHbBIN KOMIBIOTED
e JlaTyuk TeMneparypsl FepMETUYHbBIN

Tema 4.6: 110 na s3pike Arduino-C. (2 gaca)

Ipakruka: CocraBieHue alropuT™Ma nIporpaMMbl U ero Gopmanu3anys B BUAE OJIOK-CXEMBI;
HalMCaHWe KOJia IPOrpaMMbl COIJIACHO AJITOPUTMY; IMPOTPaMMHUPOBAHHE MMKPOKOHTPOJUIEPHBIX
mwiardopm Ha s3eike C B Arduino IDE.

Komnerenuumn:

HardSkills: YMenue coctaBisite aaroput™ Jyisi pelieHUs: KOHKPETHOH MpoOiIeMHOil 3a1a4un 1
nucate nporpammbl Ha s3pike C B Arduino IDE; ymeHwe HCIONIB30BaTh MAaTUYUKUA H3MEPEHUS
TEMIIEpPaTypbl U BJIAXKHOCTHU; UCII0JIb30BAHUE BHEIIHUX OMOIMOTEK; yMEHUE IPUMEHATH 3HAHUS OCHOB
CXEMOTEXHUKHU Ha IIPAKTHKE.

SoftSkills: Ymenue ocyiiecTBisTh MOMCK U aHAIU3 MHOOPMAIMH;HABBIKA (POPMYITMPOBAHHUS
poOJIeMBbl; BBIABIDKEHHE TUIOTE3bl; YMEHHE CTaBHTH BOIPOCHI; HABBIKM ITyOIMYHBIX BBICTYIUICHUH;
YMEHHE OCYLIECTBIISITh MEKKBAaHTYMHOE B3aUMO/IEHCTBHE.

Pesyabrat: [IpoToTHI TOMAITHEN METEOCTAHIIH.

OdbopynoBanmue:

e HaGop pans OBICTPOroNpPOTOTUNMPOBAHUS 3JIEKTPOHHBIX YCTPOWCTB Ha OCHOBE
MUKPOKOHTPOJIIIEPHOH MIaTPOpMBI
Monyinb pene
Monyne MUHH-pene
CepBonpuBoj
HpaiiBep 1m1aroBoro ABUraTems
[IpuBO MOCTOSTHHOTO BpaIEeHUS
Ceeronnon 5 MM, KpacHbIN
MuxkpoxkoHTpoJuiepHas miargopma Tin 1
JlaTauk OCBEIIEHHOCTH
JlaTumk TemIiepaTypsl
TekcToBbIN PKpaH TUI 2
Monyns Bluetooth.

JlaTuuk npuOIMKeHUs U OCBEIIEHHOCTH
JlaTuuk Temmeparypbl

JlaTuuk mryma

Hatunk UK-npueMHuk

JaTunk nHdpakpacHbIit JaTbHOMEp THIT 1
Moayne Wi-Fi

[Tonmwxkaromuii DC-DC npeobpazoBarenb
[Inara pacuupenust s MOTOPOB

[Inara pacuupenus ajsi CEpBOIPUBOJIOB
batapeiinbiii otcek 2 AA

Batapelinblii oTcek 3x2 AA

Cwmaprdon tum 4

[Inanmer tun 3

Hoyt6yk tum 1

CranuoHapHBI KOMITBIOTEP

JlaTuuk TeMriepaTrypbl repMETHYHBIH

Tema 4.7: Ilpunoxenue st ynpasiieHus npototunoM. Ymopasienue u MIT Applnventor. (2
qaca)

MpakTuka: Co3maeM NpPWIOKEHHE [UIS YIPaBICHHS NPOTOTHUIIOM npu mnomomu MIT
Applnventor.

Komnerennumn:

HardSkills: YMenune coctaBisTe anropuTm i pelieHUs] KOHKPETHOM MPOOIEMHON 3aa4uu 1
nucath nporpamMel Ha s3bike C B Arduino IDE; yMmeHHe HCHONB30BaTh JAaTYMKUA H3MEPEHUS
TEMIIePaTypbl ¥ BIAKHOCTH; UCIOJIb30BAaHHE BHEITHMX OMOIMOTEK; YMEHUE TIPUMEHSTH 3HAHUS OCHOB
CXEeMOTEXHUKHU Ha TIPAKTHKE.

SoftSkills: Ymenue ocymiecTBiaTh MOMCK W aHAIN3 MHGOPMAIMH;HABBIKKA (POPMYIUPOBAHHS
npoOJIeMBbI; BBIBKEHHE TUIIOTE3bl; YMEHHUE CTaBHTH BOTIPOCHI; HABBIKU IyOIMYHBIX BBICTYILICHUH;
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YMEHHE OCYIIECTBIISATH MEKKBAHTYMHOE B3aUMOJECHCTBHE.
PesyabTat: [IpoToTHn nomamHei METEOCTaHIIMH.
OdopynoBanmue:

e HabGop a1 OBICTPOrONPOTOTUIHMPOBAHUS OJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMBI
Monyib peine
Monyns MuHH-pene
CepBonpusoa
[paiiBep 11aroBoro ABUraTens
[IpuBOI NOCTOSSHHOTO BpaIlCHUS
Ceeroaunon 5 MM, KpacHbII
MuxkpokoHTpoJuiepHas iargopma Til 1
JlaTunk OCBEIIEHHOCTH
JlaTumk TemiepaTypsl
TexcToBbli 3KpaH TUI 2
Monyne Bluetooth.

JlaTuuk npuOIMKEHUs ¥ OCBEILIEHHOCTH

JlaTumk TemiepaTypsl

JlaTtuuk myma

Jarunk MK-npremuank

Jatuuk nHdpakpacHblil JadbHOMEp THI 1

Moayne Wi-Fi

[Monmxkatromuii DC-DC npeobpazoBarens

[InaTa pacmmpenuns Uit MOTOPOB

[InaTa pacmmpenus uisi CEpBONPUBOJIOB

Bbatapeiinbiii otcek 2 AA

Batapelinbliii oTcek 3x2 AA

Cmaptdon tum 4

[Lnanmer tun 3

HoytOyxk Tum 1

CranuoHapHbI KOMIIBIOTED

JlaTuuk Temieparypbl repMETHYHBIN

Tema 4.8: IlporpammupoBanue yCcTpOWCTB Ha omepanuoHHOM cucteme Android B MIT
Applnventor. (2 gaca)

IpakTuka: Co3gaeM NOpWIOKEHHE I YIOPABJICHUS NPOTOTUNOM mpu momoru MIT
Applnventor. [IporpamMmmupoBaHre YCTPOMCTB Ha orepanroHHoi cucteme Android.

Komnerennum:

HardSkills: YMenue coctaBiasTh alropuT™M Ajsl peHICHUs KOHKPETHOM MPOOIEeMHON 3a1a4u U
nucatb mporpammbl Ha s3bike C B Arduino IDE; ymeHue HCMOgb30BaTh JaTYUKH H3MEPECHHS
TEMIIepaTyphl U BIAXKHOCTHU; UCIIOJIb30BAHUE BHEIIHUX OMOIMOTEK; yMEHUE MPUMEHATh 3HAHUS OCHOB
CXEMOTEXHUKHU Ha MPAKTHKE.

SoftSkills: Ymenne ocymiecTBiasTh MOMCK M aHAIU3 HH(POPMAIMH;HABBIKA (HOPMYTHPOBAHHSI
MpoO0JIeMbl; BBIIBMKEHHE THIIOTE3bl; YMEHHUE CTaBUTHh BOMPOCHI, HABBIKM MYOJIHYHBIX BBICTYIICHUI;
YMEHHE OCYIIECTBIIATh MEKKBAHTYMHOE B3aUMOJICIICTBHE.

PesyabTar: [IpoToTuIn qOManiHen METEOCTaHLIUN.

OobopynoBanmue:

e HaGop pans OBICTPOrONPOTOTUIHPOBAHUS OJICKTPOHHBIX YCTPOWCTB HA OCHOBE
MUKPOKOHTPOJIJIEPHO MIaThOpMBbI
Monyis pene
Moaynbs MUHU-pene
CepBonpuson
JpaiiBep 11aroBoro ABUraTess
[IpuBO NOCTOSIHHOTO BpaIllEHUS
Ceeroaunon 5 MM, KpacHbIN
MuxkpokoHTpoJuiepHas riargopma Tan 1
JlaT4MK OCBEIIEHHOCTH
JlaTunk TemmepaTypbl
TexkcToBbIi 2KpaH TUII 2
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Monayns Bluetooth.

JlaTyuk mpUOIMKEHUS U OCBEIICHHOCTH
JlaTuuk TemiepaTypsl

JlaTuuk myma

Jarunk MK-npuemuunk

Hatunk nHppakpacHslii ganpHOMEp THII |
Monayne Wi-Fi

[Monwmxkaromuii DC-DC npeo6pa3oBarens
[lnara pacumpenus st MOTOPOB

[InaTa pacmmpenus uisi CEpBOIPUBOJIOB
Bbarapeiinslii otcek 2 AA

Barapeiinsiii orcek 3x2 AA

Cwmaprdon tun 4

[Mnanmmer Tun 3

HoytOyk tum 1

CranuoHapHbIi KOMIIBIOTEP

JlaTuuk TemIiepaTypsl F€pMETUYHBIN

Paznea 5.«Knuk». (14 yacos)

Tema 5.1: MoOunbHas pazpabotka ¢ MIT Applnventor.(2 gaca)

Teopusi: [IpousBecTH MOCTAaHOBKY MNPOOJIEMHON CHUTyalldd W OCYIIECTBUTH TMOUCK MyTel
pemieHns. O0beMHbIN Kelc M03BOJIIET 00yJaroUMCes MPOUTH MPOEKTHBIN MyTh OT Hayajia /10 KOHIa B
paMKax co3jgaHusi ycTpoiicTBa u3 obnactu «MHTepHer Bemiei». OOyuaromuecs TakKe OCBaWBAIOT
OCHOBbI MOOMIIbHOUM pa3pabotku ¢ MIT Applnventor u ocymiecTBISIOT yJaJeHHOE YIpaBlieHUE
YCTPOICTBOM IPH MOMOIIY MOOMIIBHOTO TenedoHa.

Komnerenuumu:

HardSkills: Ymenue mnpuMeHsTh KOMIUICKTYIOIIME JUIS CO3JAHUSYMHBIX BEIICH; yMEHHE
pa3pabaTeiBaTh MOOMIBbHBIE mNpuioxkeHus npu nomomu MIT Applnventor; ymeHue HajakuBaThb
B3aMMOJICMCTBHE MEXY YCTPOMCTBAMM Pa3HBIX THIIOB.

SoftSkills: YMenue ocyiecTBIsITh MOUCK U aHAIM3 HH(OOPMAITHH,

HaBBIKM (DOpMyIMpOBaHUs MPOOJIEMBI; BBIIBM)KEHHE T'MIIOTE3bl; YMEHHE CTaBUTh BOIPOCHI; HABBIKH
yOJINYHBIX BBICTYIJICHUH.

PesyabTat: [IpoTOoTHI YMHOTO YCTpOHCTBA, MOOMIIBHOE IPUIIOKEHUE /ISl YIIPABJICHUS YMHBIM
YCTPOMCTBOM.

OobopynoBanue:

e HabGop mns OBICTPOrONpPOTOTUNMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT()OopMBI
Monyinb pene
Moaynb MUHH-pEIIE
CepBornpuBo
HpaiiBep 11aroBoro ABuraTes
[IpuBOX NOCTOSTHHOTO BpAIICHUS
Caeroauon 5 MM, KpacHbIN
MHUKpOKOHTpOJUIepHas iaTdopma i 1
JlaTuuK OCBEIIEHHOCTH
JlaTuuk TeMieparypsl
TekcToBbIN SKpaH TUII 2
Monayns Bluetooth.

JlaTyuk npuOIMKEHUs U OCBEILIEHHOCTH
JlaTuuk TeMieparypsl

Jlatuuk myma

Hatunk UK-nnpuemuunk

Hatuuk nHdpaxpacHslit ganbHOMeEp THII 1
Moayns Wi-Fi

[onmxaromuit DC-DC nmpeobpa3zoBarens
[Inara pacmmpenus 11 MOTOPOB

[Inara pacmmupenus 1 cepBOIPUBOJIOB
Barapeiinslii oTcek 2 AA

Barapeiinslii orcek 3x2 AA
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Cwmaprdon tun 4

[Inanwer tun 3

HoytOyk tun 1

CranuoHapHbIi KOMIIBIOTEP

JlaTuMk TemIiepaTypsl FeépMETUYHBIN

Tema 5.2: Texnosnoruu u ycTpoicTBo. (2 yaca)

Ipakruka: IIpoektupoBanue pemenus. M3ydaem HeoOXxoauMble TexHOJOTUU. [IpoekTupyem
ycrpoiicTBo. CocTaBisieM CIUCKH HEOOXOJMMBIX KOMIUICKTYIOIMINX W M3y4aeM MPHHIHUIBI paOboOTHI €
HUMU.

Komnerenuumn:

HardSkills: Ymenue mnpuMeHsTh KOMIUICKTYIOIIME JUIS CO3JAHUSYMHBIX BEIICH; yMEHHE
paspabarbiBaTh MOOWIBHBIE TpwiIokeHuss npu nomomm MIT Applnventor; ymeHune HanaXuBaTh
B3aUMOJICICTBHE MEXY YCTPOMCTBAMM PA3HBIX THUIIOB.

SoftSkills: YMenue ocyiiecTBisTh MOUCK U aHATN3 UH(POPMAIIH;

HaBbIKU (POPMYyIUpPOBaHMs MPOOJIEMBbI; BbIJIBUJKEHUE TUIIOTE3bl; YMEHHE CTAaBUTh BOINPOCHI; HABBIKU
MyOJIMYHBIX BBICTYIUIEHUH.

Pe3yabTaTt: [IpoToTHN YMHOTO YCTpOHCTBA, MOOMIILHOE TIPUIIOKEHUE JJI YIIPABICHUS YMHBIM
YCTPOWCTBOM.

OdbopynoBanmue:

e HaGop pans OBICTPOroNpOTOTUNMPOBAHUS OIJIEKTPOHHBIX YCTPOWCTB Ha OCHOBE
MUKPOKOHTPOJIIIEPHOH MIaTPOpMBI
Monynb pene
Monyns MUHH-pene
CepBonpuBoj
HpaiiBep 1m1aroBoro ABUraTens
[IpuBO MOCTOSIHHOTO BpaIeHHS
Ceeronnon 5 MM, KpacHbIN
MuxkpoxoHTpoJuiepHas miargopma Tin 1
JlaTdauk OCBEIIEHHOCTH
JlaTuuk Temreparypbl
TekcToBbIN PKpaH TUI 2
Monyns Bluetooth.

JlaTuuk npuOIMKeHUs U OCBEIIEHHOCTH
JlaTuuk Temmeparypbl

JlaTuuk mryma

Hatuuk UK-npueMHuk

JlaTunk nHdpakpacHbIit JaTbHOMEp THIT 1
Moayne Wi-Fi

[Tonmwxkatromuii DC-DC npeo6pazoBarenb
[InaTa pacmupenus st MOTOPOB

[InaTa pacimmpenus st CEpBOIPUBOJIOB
barapetinbiii otcex 2 AA

batapelinblii oTcek 3x2 AA

Cwmaprdon tum 4

[Inanmer tun 3

Hoyt6yk tum 1

CrauroHapHbII KOMIIBIOTED

JlaTuuk TemriepaTypbl F€pMETUYHBIN

Tema 5.3: YjganeHHoe ympaBieHHE YCTPOHCTBOM IIPH IOMOIIM MOOWIBHOTO TenedoHa.
Cobupaem npoToTut. (2 yaca)

Ipakrnka: CoOpaTh U 3a0pOrpaMMHPOBATh MPOTOTUI ycTpoiicTBa. CoOupaeM MpPOTOTHI Ha
MAaKEeTHOM ILIaTe.

Komnerennumn:

HardSkills: YMenune npuMeHsATh KOMIUICKTYIOIINE ISl CO3JaHUSyMHBIX BeLICH; yMEHHE
pa3pabathiBaTh MOOMIbHBIC NpuiokeHus mpu momom MIT Applnventor; ymMeHune HanaKHBaTh
B3aUMOJICHCTBHE MEX/Ty YCTPOMCTBAMH Pa3HBIX THIIOB.

SoftSkills: YmMenue ocymecTBisTh MOUCK M aHATN3 UH(MOPMAIIH;
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HaBBIKH (pOpMyIHpOBaHUS MPOOJIEMBI; BBIBI)KEHHE THIOTE3bl; YMEHHE CTaBUTh BOIPOCHI; HABBIKH
MyOJIMYHBIX BBICTYILICHUH.
PesyabTat: [IpoToTHI YMHOrO YCTPONCTBA, MOOMIIBHOE IIPUIIOKEHUE Ul YIIPABICHUS YMHBIM

YCTPOMCTBOM.

OdopynoBanmue:

HaGop manst  OBICTPOrONMpOTOTUNHMPOBAHUS IJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMBI
Monyib peine

Monyne MuHH-pene

CepBonpuoa

[paiiBep 11aroBoro ABUraTens

[IpuBOI NOCTOSSHHOTO BpaIlCHUS
Ceeroaunon 5 MM, KpacHbIN
MuxkpokoHTpoJuiepHas iargopma Tin 1
JlaTunk OCBEIIEHHOCTH

JlaTumk TemiepaTypsl

TexcToBbIl SKpaH TUII 2

Monyne Bluetooth.

JlaTuuk npuOIMKEHUs ¥ OCBEILIEHHOCTH
JlaTumk TemiepaTypsl

JlaTtuuk myma

Jarunk MK-npremuank

Jatuuk nHdpakpacHblil JaabHOMEp THI 1
Moayne Wi-Fi

[Monmxkatromuii DC-DC npeobpazoBarens
[InaTa pacmmpenus st MOTOPOB

[InaTa pacmmpenus st CEpBONPUBOJIOB
Bbatapeiinbiii otcek 2 AA

Batapeiinbiii oTcek 3x2 AA

Cwmaprdon tum 4

[Inanmer tun 3

HoytOyxk Tum 1

CranuoHapHbI KOMIIBIOTED

JlaTuuk TeMneparypbl repMETUYHBII

Tema 5.4: COopka mpoTOTHITA HA MAKETHOM muiare. (2 yaca)

IIpakTuka: Cobparh U 3anporpaMMHUpoOBaTh NPOTOTUN ycTpoiicTBa. CoOupaeM MPOTOTHI Ha
MAaKETHOM miare.

Komnerennum:

HardSkills: Ymenne mnpuMeHsATh KOMIUIEKTYIOIIWE ISl CO3JaHHUSAYMHBIX BEIIEH; yMEHHE
paspabaTeiBaTh MOOWIIBHBIE TpiIoxkeHuss mpu mnomom MIT Applnventor; ymeHue HanakuBaTh
B3aUMO/ICHCTBUE MEKIY YCTPOUCTBAMHU Pa3HBIX TUIIOB.

SoftSkills: YMenue ocyiecTBiIsTh MOUCK U aHAIH3 HH(OOPMALIHH;

HaBbIKU (GOpMyTUpOBaHMs MPOOIEMbI; BBIJIBH)KEHUE TUIIOTE3bl; YMEHUE CTaBUTh BOIPOCHI; HABBIKU
MyOIMYHBIX BBICTYIUICHUH.
PesyabTat: [IpoToTn yMHOTO ycTpoiicTBa, MOOMIIbBHOE IPUIIOKEHUE TS YIIPABJICHUS YMHBIM

YCTPOMCTBOM.

Oo6opynoBanmne:

HaGop pns  ObICTpOronpoTOTUNMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMbl
Mogyns pene

Moayne MUHH-peIne

CepBonpuson

JpaiiBep 11aroBoro ABUraTess

IIpuBOA IOCTOSIHHOTO BpaleHUs
Ceeroaunon 5 MM, KpacHbIN
MHUKpPOKOHTpOJUIEpHas iaTdopma i 1
JlaT4MK OCBEIICHHOCTH

JlaTuuk TeMieparypsl
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Tema 5.5: IIporpammupoBanne MUKpOKOHTposuIepHbIX M1atdopm B Arduino IDE. (2 gaca)
IpakTuka: [Iumem nporpammHoe odecriedeHue i NpOTOTHIIA.

TexkcToBbIl 3KpaH TUI 2

Monayns Bluetooth.

JlaTyuK mpUOIMKEHUS U OCBEIICHHOCTH
JlaTuuk TemiepaTypsl

JlaTuuk myma

Jarunk MK-npuemuunk

Hatunk nHppakpacHslii ganpHOMEp THII |
Moayne Wi-Fi

[Monmxatromuii DC-DC npeobpazoBarenb
[lnara pacumpenus st MOTOPOB

[InaTa pacmmpenus uisi CEpBOIPUBOJIOB
barapeiinslii orcexk 2 AA

Barapeiinbiii orcek 3x2 AA

Cwmaprdon tun 4

[Mnanmmer Tun 3

Hoyr6yk Tum 1

CranuoHapHbI KOMIIBIOTEP

JlaTuuk TemIiepaTypsl F€pMETUYHBIN

KoMmnerenuun:

HardSkills: Ymenue mnpuMeHsTh KOMIUICKTYIOIIME JUIS CO3JAHUSYMHBIX BEIICH; yMEHHE
pa3pabaTeiBaTh MOOWIBbHBIE mNpuioxeHus npu nomomu MIT Applnventor; ymeHue HajgakuBaThb

B3aMMOJICICTBHE MEXY YCTPOMCTBAMM Pa3HBIX THIIOB.

SoftSkills: YMenue ocyiiecTBIsATh MOUCK M aHATN3 HHPOPMAIHIH;
HaBBIKM (POPMYITUPOBAHUS MPOOIEMBI; BBIIBIKCHHE THUIIOTE3bI; YMEHHE CTABHTH BOTPOCHI; HABBIKA

MyOJIMYHBIX BBICTYIUIEHUH.

PesyabTat: [IpoToTHn yMHOTO yCTpOCTBA, MOOMIBHOE TIPUIIOKEHHE JIJIS1 YITPABIICHUS] YMHBIM
YCTPOMCTBOM.

OobopynoBanue:

Habop n1s OBICTPOrONPOTOTUIMPOBAHMS AJIEKTPOHHBIX YCTPOWCTB HAa OCHOBE

MUKPOKOHTPOJIIIEPHO MIaTHOPMBI
Monyns pene

Monynb MUHH-pEIIE

CepBornpuBo

HpaiiBep 11aroBoro ABuraTes

[IpuBOI MOCTOSTHHOTO BpAIICHHUS
Caeroauon 5 MM, KpacHbIN
MuxkpoxkoHTpoJsuiepHas miardopma tun 1
JlaTuyuk OCBEIIEHHOCTH

JlaTuuk TeMIieparypsl

TekcToBbIN SKpaH TUI 2

Monayns Bluetooth.

JlaTuuk npuOIMKeHHs ¥ OCBEIIEHHOCTH
JlaTuuk TeMIeparypsl

JlaTuuk myma

Hatuuk UK-npueMHuk

Jatuuk undpakpacHblii JaapHOMEp THII 1
Moayns Wi-Fi

[onmxaromuit DC-DC nmpeobpa3zoBarens
[InaTa pacmupeHus st MOTOPOB

[Inara pacmmpenus ajs CepBOIPUBOJIOB
barapeiinslii oTcek 2 AA

Barapeiinslii orcek 3x2 AA

Cwmaprdon tun 4

[Inanmer tun 3

HoytOyk tun 1

CranuroHapHbIN KOMIIBIOTED
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e JlaTyuk TemMneparypbl FepMETUYHBIN

Tema 5.6: Co3zmaeM mpwiIoKeHUE Ui YIOpaBlIeHUs MNpoToTHnoM mpu nomoumu MIT
Applnventor. (2 yaca)

IpakTuka: OOGyyaromyecs 0CBauBarOT OCHOBBI MOOMIBHOM pa3pabotku ¢ MIT Applnventor.
CozniaeM npuioxKeHUe UIsl yIPaBICHUS IPOTOTUIIOM.

KoMmnerenuumn:

HardSkills: YMenue mnpumeHSTP KOMIUICKTYIOIIME JUIS CO3JaHUSYMHBIX BeEIlEH; yMEHHUE
paspabarbiBaTh MOOWIBHBIE TpwiIokeHuss npu nomomm MIT Applnventor; ymeHune HanaXuBaTh
B3aUMOJICICTBHE MEXY YCTPOMCTBAMM PA3HBIX TUIIOB.

SoftSkills: YMenue ocyiiecTBisTh MOUCK M aHATN3 UH(POPMAIHH;

HaBBIKH (POPMYIHPOBAHHS MPOOJIEMBI; BBIBI)KEHHE THIIOTE3bl; YMEHHUE CTABUTH BOIMIPOCHI; HABBIKU
MyOJIMYHBIX BBICTYILICHUH.

Pe3yabTaTt: [IpoTOoTHn YMHOTO YCTpOHCTBA, MOOMIILHOE TIPUIIOKEHUE JJI YIIPABICHUS YMHBIM
YCTPOWUCTBOM.

OdbopynoBanmue:

e HaGop pans OBICTPOroNnpOTOTUNMPOBAHUS OIJIEKTPOHHBIX YCTPOWCTB Ha OCHOBE
MUKPOKOHTPOJIIIEPHOM MIaTPOpMBI
Monyinb pene
Monyne MUHH-pene
CepBonpuoa
HpaiiBep m1aroBoro ABuraTenis
[IpuBO MOCTOSTHHOTO BpaIEeHUS
Ceeromnon 5 MM, KpacHbIN
MuxkpoxkoHTpoJuiepHas miargopma Tin 1
JlaTauk OCBEIIEHHOCTH
JlaTumk TemIiepaTypsl
TekcToBbIl PKpaH THI 2
Monyns Bluetooth.

JlaTuuk npuOIMKEeHUs U OCBEIIEHHOCTH
JlaTuuk Temreparypbl

JlaTuuk mryma

Hatunk UK-npueMHuk

JaTunk nHdpakpacHbIit qaTbHOMEp THIT |
Moayne Wi-Fi

[Monmxkatromuii DC-DC npeobpazoBarenb
[InaTa pacmupenus st MOTOPOB

[InaTa pacimmpenus st CEpBONPUBOJIOB
barapetinbiii otcex 2 AA

Batapelinblii oTcek 3x2 AA

Cwmaprdon tum 4

[Inanmer tun 3

HoytOyxk Tum 1

CrauroHapHbII KOMIIBIOTED

JlaTuuk TemriepaTypbl Fe€pMETUYHBIN

Tema 5.7: Co3gaem mNpuiOKeHHWE [ YIOPABJICHUS MNPOTOTUIIOM IMpu mnomomu MIT
Applnventor. (2 gaca)

IIpakTuka: OGyyaromyecs: 0CBauBarOT OCHOBBI MOOWIBHOM pa3pabotku ¢ MIT Applnventor.
Co3pnaeM NpuUIoKeHue sl yIpaBIeHUs MPOTOTUIIOM.

Komnerennumn:

HardSkills: YMenune npuMeHsATh KOMIUICKTYIOIINE ISl CO3JaHUSyMHBIX BelICH; yMeEHHE
pa3pabaTbiBaTh MOOWIBbHBIE TpuioxkeHus npu nomomu MIT Applnventor; ymeHue HaigaKuBaTh
B3aUMO/JICHICTBUE MEKIY YCTPOUCTBAMHU Pa3HBIX THUIIOB.

SoftSkills: YMmenue ocyiecTBisTh MOUCK U aHATU3 HHPOPMALIUH;

HaBBIKM (OpMyIHpoBaHMs MPOOJIEMBI; BBIBI)KEHHE T'MIOTE3bl; YMEHHE CTaBUTh BOIPOCHI; HABBIKH
MyOJIMYHBIX BBICTYIICHUH.

PesyasbTat: [IpoTOoTHI YMHOTO yCTpOiiCTBa, MOOMIIBHOE NMPHIIOKEHHE ISl YIIPABICHHUSI YMHBIM

YCTPOMCTBOM.
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OdbopynoBanmue:

e HabGop 1 OBICTPOrONPOTOTUIHMPOBAHUS OJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(opMBI
Monyib peine
Monyne MuHH-pene
CepBonpusoa
[paiiBep 1I1aroBoro ABUraTens
[IpuBO NOCTOSSHHOTO BpaIEHUS
Ceeroaunon 5 MM, KpacHbII
MuxkpokoHTpoJuiepHas iargopma Til 1
JlaTurk OCBEIIEHHOCTH
JlaTumk TemiepaTypsl
TexcToBbli 3KpaH TUI 2
Monyns Bluetooth.

JlaTyuk mpuOIMKEHUS U OCBEIICHHOCTH
JlaTumk TemiepaTypsl

JlaTtuuk myma

Jarunk MK-npremuank

Jatuuk nHdpakpacHblil JadbHOMEp THII |
Moayne Wi-Fi

[Monmxkatromuii DC-DC npeo6pazoBarens
[InaTa pacmmpenus Uit MOTOPOB

[InaTa pacmmpenus uisi CEpBOIPUBOJIOB
Bbatapeiinbiii otcek 2 AA

Batapeiinbliii oTcek 3x2 AA

Cmaptdon tum 4

[Lnanmer tun 3

Hoyr6yk Tun 1

CranroHapHBINA KOMITBIOTED

JlaTuuk TemMnepatrypbl repMETUYHBII

Pa3nen 6. «Xab6». (16 gacon)

Tema 6.1: OcHOBBI mporpamMMupoBaHus Ha si3blke Python. OCHOBBI CETEBBIX TEXHOJIOTHIA,
MIPUHIIUTIBEI TIOCTPOCHUST KOMITBIOTEPHBIX ceTei. (2 Jaca)

Teopus: [IpousBecTy B MUKpOTpyIaXx MOCTAHOBKY MPOOJIEMBI B paMKaX MpPOOJIEMHOTO ITOJIs
«YMHBIH JIOM» M OCYHIECTBUTH IIOMCK TyTed perieHusa. BBeCTM OpUTMHAIBHYIO MPOEKTHYIO
COCTABJISIFOIIYIO JUUISI MUKPOKOMAHJI K 3alllUTe MO OKOHYAaHWUHM BBOJHOTO MOIyJsl. DUHAIBHBIN KEHC,
BKITIOYAET B ce0sl UICFOOOBEIMHEHUS BCEX YCTPOMCTB, CO3/IAaHHBIX paHee B PaMKaX JIPYTUX KEHCOB, B
EIMHYI0 CHCTEMY, a TaK)Ke J00aBJIeHUE B HEE€ HEKOTOPOro KOMIIOHEHTa «YMHOTO J0May, Ha KOTOPOM
JeTaeTcsl aKIEHT MPH MPE3CHTAIUU POCKTHBIX PadoT 1Mo OKOHYaHUH MoayJis. [Ipu perniennu 1aHHoro
Kelica oOydJarolyecss 3HAKOMSTCS C OCHOBaMH IPOTpaMMHPOBaHUS Ha si3bike Python, m3ydwaror
NPHUHIUIBL Pa0OThI IMOCIEIOBATEIBHBIX MOPTOB, OCHOBBI cerTed. Takke oOydaromuecs HMEIOT
BO3MOKHOCTh O3HAKOMUTBCS C BEO-TEXHOJOTUSIMH MTOCPEICTBOM CO3/IaHUS BEO-CTPAHUIIBI C TOMOIIBIO
BeO-dperimBopkaFlask nis neMoHCTpanuy Noka3zaHUN YMHBIX YCTPOWCTB.

KomMnerennum:

HardSkills: MaketupoBanue unrepdeiica; co3ganne BeO-CTpAaHHUIBI IS BBIAAYN [TOKA3aHHIA
METCOCTAHIINY; IPUMEHEHHE Pa3IMYHBIX IPOTOKOJIIOB 00MeHa nHpopMaiueii; 00paboTka U XpaHeHUE
JTAHHBIX.

SoftSkills: YMmenue ocyiiecTBiIsTh MOUCK U aHATU3 MHMOPMAIMH;HABBIKKA (DOPM yTHPOBAHUSI
pOOJIEMBI; BBIIBI)KEHUE THUIIOTE3bl; YMEHHE CTABUTH BOIPOCHI; HABBIKH ITyOJIMYHBIX BBICTYIUICHUH.

PesyabTaT: [IpoTOTHIT IEHTPATHHOTO YIPABIISIFOIIETO YCTPOICTBA.

OdbopynoBanmue:

HoytOyk tun 1

Cmapr¢on tun 5

[Inanmer tun 3

HoytOyk tum 2

Cwmaprdon tun 4

[Mnanmer Tun 2
CranuoHapHBI KOMITBIOTEP
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MoHO010YHOE MHTEPAaKTUBHOE YCTPOMCTBO

dnumnyapr

OpHomnnaTHbIi KOMIIbIOTEp THI 1

OtnanoyHas miata

JlaTyuK mpUOIMKEHUS U OCBEIICHHOCTH

JlaTuuk nyinbca

JlaTuuk TemiepaTypsl

JlaTyuk IBUKEHUS HHPPAKPACHBIN

Jatuuk kinaBuarypa 4x3 KHOIKH

Jatuuk kinaBuarypa 4x4 KHOIKH

JlaTyuk KHOTKa

JlaT4MK CEHCOpHAsi KHOIIKA

JlaTauk MaraHeToMeTp/KoMITac

JlaT4MK NOTEHIMOMETP

becniaeunas makeTHast miaTa tui |

becniaeunas makeTHas mjiaTta TUI 2

Kynep ms BueokapTsl

Kamepa 151 oiHOIIIaTHOTO KOMITBIOTEpA

Kab6ens USB (A-B)

MuxkpokoHTpoJuiepHas miargopma Til 3

O6pazoBarenbHbIi HAOOP LISl 00yUEHUs IPUKIAIHOMY IpOrpaMMupoBanuio Ha C++
Habop a5 6b1CTPOTO NPOTOTUIUPOBAHUS JIEKTPOHHBIX YCTPOUCTB HA OCHOBE
OJIHOTUIaTHOTO KOMITbIOTEpA

e HalGop a1 66ICTPOrONPOTOTUIMPOBAHUS STEKTPOHHBIX YCTPONUCTB HA OCHOBE
MUKPOKOHTPOJUIEPHOM MIaTPOPMBI CO BCTPOCHHBIM HHTEPIPETATOPOM

Tema 6.2: CereBas MoOJENb, CETEBble MPOTOKOJBI W 00OpydOBaHHE. 3HAKOMCTBO C
Bo3MOKHOCTsIMH RaspberryPi. (2 gaca)

Teopusi: 3HakOMCTBO ¢ BO3MOKHOCTSIMU RaspberryPi kak mHCTpyMeHTa peanu3aiy CUCTEMbI
WHTepHeTa Bemiel. M3yuaem ocHOBHI si3b1ka Python.

KoMmnerenuumn:

HardSkills: MaketupoBanue untepdeiica; co3aanne BeO-CTpAHHUIIBI IS BBIIAYN MMOKA3aHHIA
METEOCTaHIIMN; TPUMEHEHUE PA3IMYHbBIX TPOTOKOJIOB 0OMeHa nHpopMaIueit; 00padoTka U XpaHEHUE
JTAHHBIX.

SoftSkills: Ymenne ocymiecTBasTh MOMCK M aHAIU3 HH(POPMAIMH;HABBIKH (POPMYTHPOBAHHS
po0JIeMbl; BBIIBIKEHUE TUTIOTE3bl; YMEHHE CTABUTh BOIIPOCHI; HABBIKH MyOIMYHBIX BBICTYIUICHUH.

PesyabTaT: [IpoTOTHIT IEHTPATBHOTO YIPABIISIIOIIETO YCTPOICTBA.

OobopynoBanue:

HoytOyxk Tum 1

Cwmaptdon tum 5

[Inanmer tun 3

HoytOyk Tum 2

Cwmaprdon tum 4

[Inanmer tun 2

CranuoHapHBI KOMITBIOTEP
MoHo0061109HO€ UHTEPAKTUBHOE YCTPOICTBO
Onunyapt

OnHOIUIaTHBIA KOMITbIOTEP THIT 1
Otnanounas mara

JlaTuuk npuOIMKeHUs ¥ OCBEIIEHHOCTH
JlaTtuuk nynbsca

JlaTuuk TeMIeparypsl

JlaTyuk BUKEHUS MHPPAKPACHBIN
Jlatuuk kinaBuarypa 4x3 KHOIIKH
Jlatuuk kinaBuarypa 4x4 KHOIIKH
JlaTunk KHOTIKa

JlaTuuk ceHcopHasi KHOTKa
JlaTunk MarHeToMeTp/KoMIiac
JlaTuyuk MOTEHIIMOMETP
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becnaeynast MakeTHas mara THi 1

becniaeunast makeTHas mjiaTa TUII 2

Kynep st BuneokapTsl

Kamepa 1151 01HOIIIATHOTO KOMITBIOTEpA

Kab6ens USB (A-B)

MHUKpPOKOHTpOJUIEpHAst TuiaTdopma TUl 3

OO6pazoBarenbHbIi HA00P Ui 00yUYeHUs TPUKIIAIHOMY ITPOrpaMMUpoBaHmio Ha C++
HaGop 11t ObI1CTPOro NPOTOTUIIMPOBAHUS SJIEKTPOHHBIX YCTPOUCTB Ha OCHOBE
OJIHOIUIATHOTO KOMITbIOTEpA

e HaGop mst ObICTPOrONpPOTOTHIIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HA OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(OPMBI CO BCTPOSHHBIM HHTEPIIPETATOPOM

Tema 6.3: Yunmcs padorats ¢ Raspbian OS. IIpuHIHITEI pabOTHI MOCIEA0BATENBHBIX TIOPTOB.
(2 yaca)

Ipakrtuka: VYuumcs paboratb ¢ Raspbian OS. HM3ydaeM npuHOMIIBI — PabOTHI
MOCIIEIOBATEIHHBIX TIOPTOB.

KoMmnerenuumn:

HardSkills: MaketupoBanue unTepdeiica; co3manne BeO-CTpAaHHUIIBI TS BbIJAYN MMOKA3aHHMA
METEOCTaHILIMHU; IPUMEHEHHE Pa3IMUHbIX MPOTOKOJIOB 0OMeHa nHpopmanret; 00paboTka U XpaHEHHE
JTAHHBIX.

SoftSkills: YMmenue ocymiecTBisTh MOUCK W aHAIU3 MHOOPMAIMH;HABBIKUA (POPMYITUPOBAHHUS
poOJIEMBI; BBIIBI)KEHUE THUIIOTE3bl; YMEHHE CTABUTH BOTIPOCHI; HABBIKH ITyOJMYHBIX BBICTYIUICHUH.

Pe3yabTar: [I[pOoTOTHIT IEHTPAIBHOTO YIPABJISIIONIETO YCTPOUCTBA.

Tema 6.4: IIpoekT eTMHON CHCTEMBI, IPOTOTHUIIBI YCTPOMCTB U CTEHEPUPOBAHHOE PELICHUE B
paMKax « YMHOTO Jjomay. (2 gaca)

IpakTuka: CropoekTUpOBaTh €AMHYIO CHCTEMY, OOBEIUHSS CO3JaHHBIEpAHEE MPOTOTHUIIBI
YCTPOICTB M Cr€HEPUPOBAHHOE PEIICHHE B paMKaxX « Y MHOTO JIOMay.

Komnerenuuu:

HardSkills: MaketupoBanue untepdeiica; co3manue BeO-CTpAHHUIIBI IS BBIIAYN MMOKA3aHHIA
METEOCTaHIIMN; TPUMEHEHUE PA3IMYHBIX TPOTOKOJIOB 0OMeHa nHpopMaIueit; 00padoTka U XpaHEHUE
JTAHHBIX.

SoftSkills: Ymenne ocymiecTBasTh MOMCK M aHATU3 HH(POPMAIUH;HABBIKH (HOPMYTHPOBAHHMSI
po0JIeMbl; BBIIBKEHUE TUIIOTE3bl; YMEHHUE CTAaBUTh BOIPOCHI; HABBIKH MyOIMYHBIX BBICTYIUICHUH.

Pe3yabrar: [IpoTOTHIT IEHTPATIBHOTO YIPABJISIIONIETO YCTPOUCTBA.

OobopynoBanue:

HoytOyxk Tum 1

Cwmaptdon tum 5

[Inanmer tun 3

HoytOyk Tum 2

Cwmaprdon tum 4

[Inanmer tun 2

CranuoHapHbI KOMIIBIOTED
MoHo0651094HO€ UHTEPAKTUBHOE YCTPOHCTBO
Omunyapt

OnHOIUIaTHBIA KOMITbIOTEP THIT 1
Otnanounas mara

JlaTuuk npuOIMKeHHs U OCBEIIEHHOCTH
JlaTuuk nynbsca

JlaTuuk TeMIeparypsl

JlaTuuk BUKEHUS MHPPAKPACHBIN
Jlatuuk kinaBuarypa 4x3 KHOIIKH
Jlatuuk kinaBuarypa 4x4 KHOIIKH
JlaTunk KHOTIKa

JlaTuuk ceHcopHAasi KHOTKa
JlaTunk MarHeToMeTp/KoMIiac
JlaTuMK MOTEHIIMOMETP
becnaeunast makeTHas miuata i 1
becrnaeunas makeTHas miata THI 2
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Kynep nns Buneokaptsl

Kamepa a5t 0THOIIIATHOTO KOMITBIOTEPA

Kab6ens USB (A-B)

MHUKpPOKOHTpOJUIEpHas TuiaTdopma Tl 3

O06pazoBarenbHbIi HA00P Ui 00yUYeHUs TPUKIIATHOMY IIPOrpaMMHUpoBaHuio Ha C++
HaGop 11t ObI1CTPOro IPOTOTUIIMPOBAHUS SJEKTPOHHBIX YCTPOUCTB Ha OCHOBE
OJTHOTIJIATHOTO KOMIIBIOTEpA

e HaGop asst ObICTPOronpOTOTUIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HA OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(GOpMbI CO BCTPOSHHBIM HHTEPIIPETATOPOM

Tema 6.5: YciioBHas cxema ycTpoiicTBa. (2 yaca)

Ipakruka: CoOupaeM HE0OXOJWMBIE KOMIUICKTYIOIIME W HW3ydaeM HPUHIUIBI PabOTHI C
HuMu. Co3aeM yCIOBHYIO CXEMY YCTpOICTBa.

Komnerenuumn:

HardSkills: MakerupoBanue untepdeiica; co3nanue BeO-CTpaHHIIBI IS BbIJAYU MOKA3aHHMA
METEOCTaHILIMHU; IPUMEHEHHE Pa3IMYHbIX MPOTOKOJIOB 0OMeHa nHpopmanreit; 00paboTka U XpaHEHHE
JTAHHBIX.

SoftSkills: YMmenue ocymiecTBisTh MOWCK W aHAIU3 MHOOPMAIMH;HABBIKUA (POPMYITUPOBAHHUS
MpoOJIEMBI; BBIJIBUKEHUE TUIIOTE3bI; YMEHNE CTABUTH BOIIPOCHI; HABBIKU MYOJIMYHBIX BHICTYIUICHHI.

PesyabTat: [IpoTOTHI LIEHTPATBFHOTO YIPABJISIOUIETO YCTPOHCTBA.

OdbopynoBanmue:

Hoyr6yk Tum 1

Cmaptdon tun 5

[Lnanmer tun 3

Hoyr6yk tum 2

Cmaptdon tum 4

[Inanmer tum 2

CranroHapHBIN KOMIBIOTED

MoHO065104HO€ UHTEPAaKTUBHOE YCTPOICTBO

daumyapt

OnHOIUIaTHBIA KOMITBIOTEP THIT 1

Otnanousas miarta

JlaTuuk npuOIMKeHUs U OCBEIIEHHOCTH

JaTuuk nmynbca

JlaTuuk Temmeparypbl

JlaTunk ABMKEHUS WH(PPAKpaCHBIN

JlaTuuk knaBuaTypa 4x3 KHOIKH

JlaTtuuk knaBuaTypa 4x4 KHONKH

JlaTank KHOIIKa

JlaTuuk ceHcopHasi KHOMKa

JlaTuuk MarHeToMeTp/KoMIiac

JlaTuyuk MOTEeHIIMOMETP

becniaecunas makerHas miara tan |

becnaeunas makeTHas miuata TUI 2

Kynep nns BuneokapTsl

Kamepa a5t 0IHOTIIATHOTO KOMITBIOTEpA

Kab6ens USB (A-B)

MuxkpokoHTpoJuiepHas miargopma Tum 3

O6pazoBarenbHbI HAOOP TSt 00yUeHHUs MPUKIAHOMY IpOrpaMMUpoBanuio Ha C++

Ha6op ans 6b1CTpOTO NPOTOTUIUPOBAHUS IIEKTPOHHBIX YCTPOUCTB HA OCHOBE

OJIHOIIJIATHOTO KOMIIBIOTEpA

e HalGop ams 6pICTPOrONpPOTOTUNMPOBAHHUS STEKTPOHHBIX YCTPONCTB HA OCHOBE
MUKPOKOHTPOJUIEPHOU MIaTHOPMBI CO BCTPOCHHBIM HHTEPIPETATOPOM

Tema 6.6: [IpoToTun yctpoiicTBa Ha OecriacuHOM MakeTHOM Tu1arte. (2 Jaca)

IMpakruka: CobupaeM HE0OXOAMMbIC KOMILICKTYIOIIME U MPOTOTUN ycTpolicTBa. CoOupaem
MPOTOTHUI Ha OeCracyHON MaKEeTHOH Iiare.

Komnerennumn:

HardSkills: MakerupoBanue uHTepdeiica; co3nanne BeO-CTpaHUIIBI IS BBIJAYU MOKA3aHHIMA
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METEOCTaHLIMH; IPUMEHEHHE Pa3IMYHBIX IPOTOKOJIOB 0OMeHa nHpopmanueil; 00padoTka U XpaHeHue
JAHHBIX.
SoftSkills: Ymenue ocymiecTBiATh MOUCK U aHAIU3 MHGOPMAIMH;HABBIKUA (POPMYIUPOBAHHUS
po0OJIeMbl; BBIABMKEHUE TUIIOTE3bl; YMEHHE CTABUTh BOIPOCHI; HABBIKH ITyOJIMYHBIX BBICTYILIICHUH.
PesyabTat: [IpoTOTHII IEHTPATILHOTO YIIPABISIOLUIETO YCTPONCTBA.
OdopynoBanmue:
HoytOyk tun 1
Cwmaprdon tun 5
[Mnanmmer Tun 3
HoyrOyk tum 2
Cwmaprdon tun 4
[Inanwer Tun 2
CranuoHapHbIi KOMIIBIOTEP
MOoHO00YHOE HHTEPAKTUBHOE YCTPOMCTBO
Onunyapr
OpHomnnaTHbIN KOMIbIOTEp THI 1
OtnagouHas mara
JlaTuuk npuOIMKEHUs ¥ OCBEILIEHHOCTH
JlaTumk nynbeca
JlaTumk TemiepaTypsl
JlaTuuk nBUKEHUS UHPpaKpacHbIN
Jatuuk knaBuarypa 4x3 KHOIKH
JlaTunk kaBuarypa 4x4 KHONIKHA
JlaTyuk KHOTKa
JlaTuMK CEHCOpHAsi KHOIKa
JlaTurk MaraHeTomMeTp/KomMmac
JlaT4MK NOTEHIIMOMETP
becnaeunas makeTHast miuata T 1
becnaeunas makeTHas miaTta THI 2
Kynep mist BuneokapTsl
Kamepa as1s1 0THOIIATHOTO KOMIIbIOTEPA
Ka6ens USB (A-B)
MukpoKoHTpoJIIepHas Tiatgopma TUI 3
O6pazoBarenbHbI HA0OP 7151 00YUCHUS MPUKIIATHOMY MPOrpaMMUpoBaHuio Ha C++
HaGop 111 6bI1CTPOro NpOTOTUNHMPOBAHUS IEKTPOHHBIX YCTPONUCTB Ha OCHOBE
OJIHOIIJIATHOTO KOMIIbIOTEpA
e HaGop 111 ObICTPOronpOTOTUIIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HAa OCHOBE
MHUKPOKOHTPOJUIEPHOH MIaT()OPMBI CO BCTPOSHHBIM UHTEPIPETATOPOM

Tema 6.7: BeO-texnomornn u BeO-cTpanumpl. [0 mus  ympaBiaeHUsS TOAKIIOYCHHBIMHU
YCTpOWCTBaAMU Yepe3 MOoCe0BaTeIbHBIN MOPT. (2 yaca)

Mpakruka: Ilumem IO jnsg  yhnpaBiaeHUs NOAKIIOYEHHBIMU — YCTPOMCTBAMHU — 4epes
nocienoBarenbHbIi opT. [Tumewm 110 a1 BeIBOIa IOKa3aHW U HACTPOEK HA BEO-CTPaHUILY.

Komnerennum:

HardSkills: MaketupoBanue unrepdeiica; co3ganne BeO-CTpAaHHUIBI IS BBIAAYN [TOKA3aHHIA
METEOCTaHIIMN; TPUMEHEHUE PA3IMYHBIX IIPOTOKOJIOB 0OMeHa uHpopmalmeit; oopaboTka U XpaHEeHHE
JaHHBIX.

SoftSkills: YMmenue ocyiiecTBIATh MOWCK W aHAIW3 MHMDOPMAIMK;HABBIKUA (HOPMYITHPOBAHHUS
po0JIeMbl; BBIIBIKEHUE TUTIOTE3bl; YMEHUE CTABUTh BOIIPOCHI; HABBIKH MyOJIMYHBIX BBICTYIUICHUH.

PesyabTaT: [IpoTOTHIT IEHTPATHHOTO YIIPABJISIOMIETO YCTPONHCTBRA.

OdbopynoBanmue:

HoytOyk tun 1

Cmapr¢on tun 5

IImanmer T 3

HoytOyk tum 2

Cwmaprdon tun 4

IImanmer tumo 2

CranuoHapHBI KOMITBIOTEP
MoHO0061109HO€ UHTEPAKTUBHOE YCTPOICTBO
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Onumnyapt

OpHomnnaTHbIi KOMIIbIOTEp THI 1

OtnanoyHas miata

JlaTyuk mpuOIMKEHUS U OCBELICHHOCTH

JlaTuuk nyinbca

JlaTuuk TemiepaTypsl

JlaTyuk IBUKEHUS HHPPAKPACHBIN

Jatuuk kiaBuarypa 4x3 KHOIIKU

Jatuuk kinaBuarypa 4x4 KHOIKH

JlaTyuk KHOTKa

JlaT4MK CEHCOpHAsi KHOIIKA

JlaTauk MaraHeToMeTp/KoMITac

JlaT4MK NOTEHIMOMETP

becniaeunas makeTHast miaTa tui |

becnaeunas makeTHast mjiaTa TUII 2

Kynep ms BueokapTsl

Kamepa 151 oiHOIIIaTHOTO KOMITBIOTEpA

Kab6ens USB (A-B)

MuxkpoxoHTpoJuiepHas miargopma tun 3

O6pazoBarenbHbIN HAOOP TSt 00yUeHUs IPUKIAIHOMY IpOorpaMMupoBanuio Ha C++
Habop a5 6bI1CTPOTO NPOTOTUIIUPOBAHUS JIEKTPOHHBIX YCTPOMCTB Ha OCHOBE
OJIHOTUIaTHOTO KOMITbIOTEpA

e HabGop ass 66ICTPOrONpOTOTUNHPOBAHMS ATEKTPOHHBIX YCTPONCTB Ha OCHOBE
MUKPOKOHTPOJUIEPHOM MIaTPOPMBI CO BCTPOCHHBIM HHTEPIPETATOPOM

Tema 6.8: Otnanka u nmopaboTka komruiekca yMHBIX Bemie. OtnaxuBaem [10. Ycrpansem
oOHapyXeHHbIE HEIOCTaTKH. (2 yaca)

IpakTnka: Otnaaka u gopaboTka koMmIuiekca YMHbIX Bemiedl. Otnaxuaem I10. Ycerpansem
0OHapy>KEHHBIC HEJIOCTATKH.

KoMnerenuumn:

HardSkills: MaketupoBanue unTepdeiica; co3manne BeO-CTpAHHUIIBI IS BbIIAYN MMOKA3aHHIA
METEOCTaHIIMN; TPUMEHEHNE PA3IMYHBIX TPOTOKOJIOB 0OMeHa HHpopMaIueit; 00padoTka U XpaHCHHUE
JTAHHBIX.

SoftSkills: Ymenne ocymiecTBasTh MOMCK M aHATU3 HH(POPMAIMH;HABBIKH (HOPMYTHPOBAHHS
po0JIeMbl; BBIIBIKEHUE TUTIOTE3bl; YMEHHE CTABUTh BOIIPOCHI; HABBIKH MyOIMYHBIX BBICTYIUICHUH.

Pe3yabrar: [IpoTOTHIT IEHTPATIBHOTO YIPABJISIIONIETO YCTPOUCTBA.

OobopynoBanue:

HoytOyxk Tum 1

Cwmaptdon tum 5

[Inanmer tun 3

HoytOyk Tum 2

Cwmaprdon tum 4

[Inanmer tun 2

CranuoHapHBI KOMITBIOTEP
MoHo0061109HO€ UHTEPAKTUBHOE YCTPOICTBO
Omunyapt

OnHOIUIaTHBIA KOMITbIOTEP THIT 1
Otnanounas mara

JlaTuuk npuOIMKeHUs ¥ OCBEIIEHHOCTH
JlaTuuk nynbsca

JlaTuuk TeMIeparypsl

JlaTyuk BUKEHUS MHPPAKPACHBIN
Jlatuuk kinaBuarypa 4x3 KHOIIKH
Jlatuuk kinaBuarypa 4x4 KHOIIKH
JlaTunk KHOTIKa

JlaTuuk ceHcopHAasi KHOTKa
JlaTunk MarHeToMeTp/KoMIiac
JlaTuyuk MOTEHIIHOMET]
becnaeunast makeTHas miuata i 1
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becnaeunast MakeTHas miaTa THII 2

Kynep s Bueoxaprsl

Kamepa a5t 0THOIIIATHOTO KOMITBIOTEPA

Kab6ens USB (A-B)

MHUKpPOKOHTpOJUIEpHAst TuiaTdopma TUl 3

OO6pazoBarenbHbIi HA00P Ui 00yUYeHUs TPUKIIAIHOMY ITPOrpaMMUpoBaHmio Ha C++
HaGop 11t ObI1CTPOro NPOTOTUIIMPOBAHUS SJIEKTPOHHBIX YCTPOUCTB Ha OCHOBE
OJTHOTIJIATHOTO KOMIIBIOTEpA

e HaGop mst ObICTPOrOnpPOTOTHIIMPOBAHUS 3JIEKTPOHHBIX YCTPOMCTB HA OCHOBE
MUKPOKOHTPOJUIEPHOH MIaT(OPMBI CO BCTPOSHHBIM HHTEPIPETATOPOM

Paznen 7. «Illpe3eHTarnus mpoeKTHBIX paboT». (4 yaca)

Tema 7.1. [TyOonuunas npe3eHTaIHs MPOSKTHBIX PadoT. (2 vaca):

IpakTuka: [logrotoBka k npesenranuu padbot. [lydnuunas npezeHTanus IpoOeKTHBIX padoT.

Mertoa: urpa, JIEKIus.

Ha3zpanme: mnpe3eHTalMsi MPOEKTHBIX pabOT o00ydaromuxcs. AKUEHTHUPYETCS BBIJIECIECHHAS
MUKpOKOMaH/JaMU B Hauaje peuieHusi keica «Xabd» mpobiema «YMHOro Joma» B paMKax Bcei
CUCTEMBI, €€ aKTYaJIbHOCTh U IyTh PEIICHMUS.

KoMmnerenuumn:

HardSkills: Ymenne aprymeHTHpOBaTh CBOKO TOYKY 3pEHHS HIIPEICTABIATh €€ MyOIUYHO;
OpaTOpCKHE HAaBBIKM; yMEHHE TpaMOTHO (GOpMYyIUpOBaThb M HU3JAratb CBOM MBbICIH; HaBBIKU
Mpe3eHTaI1H.

SoftSkills: HaBbiku camornipe3eHTaIMu, MyOJHYHOTO BBICTYIJICHUS, YMEHUE CITYIIATh.

OobopynoBanue:

Hoyr6yk Tun 1

Cmaptdon tun 5

[Lnanmer tun 3

Hoyr6yk Tum 2

Cmaptdon tum 4

[Tnanmer tin 2

CranuoHapHbI KOMIIBIOTED
MoH0067109HO€ HHTEPAKTUBHOE YCTPONCTBO
daumyapt

Tema 7.2. [TyonuuHas npe3eHTanns IPOCKTHBIX paboT. (2 yaca):

IIpakTuka: [lonroroBka k npe3enrtanuu padbot. [TyGnudnast mpe3eHTaIus NpoeKTHBIX PadoT.

Meton: Urpa, nexuusi.

HazBanue: [Ipe3eHTanusi MpOEKTHBIX pabOT OOydaromuxcs. AKIEHTUPYETCS BbIICICHHAs
MUKPOKOMaH/IaMH B Hauayie pemieHus Keiica «Xab» mpobiiemMa «YMHOTO JOMa» B pamMKax Bcei
CHCTEMBI, €€ aKTyaJbHOCTh U MyTh PEIICHUSI.

Komnerennum:

HardSKkills: YMenue aprymeHTHpOBaTh CBOIO TOUYKY 3PCHHS HIIPEACTABIATH €€ ITyOIHYHO;
OpaTOpCKHE HaBBIKMA; YMEHHE TpaMOTHO (OpMYIHpPOBaTh M H3JaraTh CBOM MBICIH; HAaBBIKH
MIPE3CHTAIHH.

SoftSkills: HaBbiku camornipe3eHTaIuu, MyOJHYHOTO BBICTYIIJICHUS, YMEHUE CITYIIATh.

OobopynoBanmue:

Hoyt6yk tum 1

Cwmaptdon tum 5

[Inanmer tun 3

Hoyr6yk Tum 2

Cwmaprdon tun 4

[Inanmer Tun 2

CranuoHapHbI KOMITBIOTEP
MoHO0010YHO€ HHTEPAaKTUBHOE YCTPOMCTBO
dnurnuapt

I1. Komniiekce oprann3aiuoOHHO-NeIarorn4ecKnx ycJa0Buii
1. KanenaapHo - yueOHblii rpadguk
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Ne | Me | Yucn | Bpem | @opma | Kou- Tema 3ansaTus Mecto ®opma
o\ | e | o g | 3aHATH | BO IPOBEICHUS KOHTPOJIS
pOB o 4aco
e/1eH B
us
3aHAT
us
Hrpa (3HakoMcTBO rpynnsl, npasuia Th).
1 2 bezonacHocTs B | IT-xBaHTYyM. Ob6cyxnaenne
TEXHOTIapKe.
Pasznen: «B3rasaa B 0yaymee» Keiic Nel.
2 2 ®dopcaiiT-ceccus u | IT-xBaHTYyM. Habmonenue
BBISIBJICHHE TTEPCIICKTHBBI
pazutus | T-unnycrpun.
3 2 ®dopcaiiT-ceccuss U TBOs | | T-KBaHTYM. 3amuTa
uzaes pazsurus IT. IIPOEKTa
Pa3nen: «/la 6yaer cBer!» Keiic No2.
4 2 OcHOBBI  cxemMOTexHUKH. | | T-kBaHTYM. OO6cyxneHue
MukpoxoHTpoILIepHast
wiatpopma Arduino.
5 2 YcTporcTBO s | I T-kBaHTYM. Haomronenue
aBTOMATHU3aIMH CHCTEMBI
yIpaBICHUS
OCBEILIEHUEM.
6 2 [IporpammupoBanue IT-xBa"TYM. OO6cyxneHue
MHUKPOKOHTPOJIIEPHBIX
mwiatrpopm B Arduino
IDE.
7 2 MO IT-xBaHTYM. OO6cyxaeHue
ABTOMATHU3aI[MHCUCTEMBI
yIpaBICHUS
OCBEIICHUEM. SI3BIK
IPOrpaMMHUPOBAHUS
C/CUA++.
8 2 OcHoBbl s13bika Arduino- | IT-kBaHTyM. O6cyxneHune
C — nepemeHHasl.
9 2 OcHoBbl s13bika Arduino- | IT-kBaHTyM. O6cyxneHune
C - TUOB  JaHHBIX,
YCIOBUSL.
10 2 Anroput™m u 650K-cxeMsl. | | T-kBaHTyM. Habmronenue
11 2 Hrorosslii nporoTHn IT-kBaHTYM. 3amura
poeKTa

Pasznen: «/lomammnsisi mereoctanmusa» Keiic Ne3.
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12 SA3bIk IT-kBauTyMcOB-HO | OOCYXICHHE
POrPaMMHUPOBAHUS C  mpoMau3aiiH-
C/CU++. KBAaHTYMOM;
XaUTEK.
13 Texnonoruu u | IT-kBanTy™MCcOB-HO | O6Cyx)aeHne
YCTPOMCTBO. c MPOMIM3aNH-
KBaHTYMOM;
XauTeK.
14 Komrmuiekryromue, IT-kBaHTyMCOB-HO | OOCY)KIeHNE
IPUHLMIIBI paOOTHI. C  NIpOMIU3aiH-
KBaHTYMOM;
XauTeK.
15 [Iporotun u wmaketHas | | T-kBanTyMCcOB-HO | OOCy)1eHNE
IJ1aTa. c IIPOM/IU3aiH-
KBaHTYMOM;
XauTeK.
16 1O Ha s3p1xe Arduino-C. | IT-kBanTyMcoB-HO | Habmonenue
c MPOM/IU3alH-
KBaHTYMOM;
XauTeK.
17 1O na s3e1ke Arduino-C. | IT-kBanTymcoB-Ho | Habmronenue
c MPOM/IU3alH-
KBaHTYMOM;
XaMlTeK.
18 [Tpunoxenue st | I T-kBaaTyMCOB-HO | OOCYXIeHUE
yIpaBJICHUS IPOTOTUIIOM. | C  TPOMIM3aAiH-
VYmpasnenne u  MIT | kBaHTyMOM;
Applnventor. XahTeK.
19 [TporpamMmmupoBanue IT-kxBaHTYyMCOB-HO | 3aiuTa
YCTPOWCTB Ha|cC MIPOM/IU3alH- | IPOEKTa
OTIEPAllMOHHON  CUCTEME | KBAHTYMOM,;
Android B MIT | xaiiTex.
Applnventor.
Pazpen: «Knnk» Keiic Ned.
20 MoOwibHas pa3pabotka c | | T-kBaHTYM, O6cyxneHune
MIT Applnventor. XaUTEK.
21 Texnonoruu u | IT-kBaHTYM, O6cyxaeHue
YCTPOMCTBO. XalTeK.
22 YnanenHoe ympasinenue | | T-kBaHTYM, HaoOmronenue
YCTPOMCTBOM IIPY | XaUTEK.
HOMOIIU MOOMIJIBHOTO
TesedoHa. Cobupaem
OPOTOTHII.
23 Co6opka mpoTtotuna Ha | lT-kBaHTYM, HaGmronenue
MAaKETHOU ILIaTe. XauTeK.
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24 [IporpamMmmupoBanue IT-xBaHTYM, HaGnronenue
MUKPOKOHTPOJUICPHBIX XanTeK. Ob6cyxnaenune
mwiatpopm B Arduino
IDE.

25 Coznaem npuioxeHue | | T-kBaHTyM, Habmonenue
JUIst YIIPABJICHHUS | XaUTEK.

MPOTOTHUIIOM npu
MTOMOIIA MIT
Applnventor.

26 Cozmaem  mpuioxenwue | I T-kBaHTYM, 3amura
TUIst YIIpaBIICHHSI | XaHTeK. poeKTa
MPOTOTHUIIOM npu
MTOMOIIA MIT
Applnventor.

Paznen: «Xad» Keiic Ne5.

27 OcHoBBI IT-kxBaHTyMCOB-HO | OOCyX 1eHuE
NpOTpaMMHPOBaHUS Ha|C  TPOMJAW3ANH-
si3pike Python. KBaHTYMOM;

OCHOBBI CETEBBIX | XaUTEK.
TEXHOJIOTUH, TPHHIIAIIBI
MTOCTPOCHHS

KOMITBIOTEPHBIX CETEM.

28 CereBast Mojienb, ceTeBbie | | T-kBanTyMcOB-HO | OOCYyXIeHNE
IIPOTOKOJIBI ujc MIPOM/IU3alH-
000pyI0BaHKE. KBAaHTYMOM;
3HaKOMCTBO C | XalTexK.

BO3MOYKHOCTSIMU
RaspberryPi.

29 Yuumcs  paborate ¢ | IT-kBanTyMcOB-HO | OOCYyXIcHUE

Raspbian OS. C  mpoMau3aiiH-
[TpunHLIMIIBI paboTHI | KBAHTYMOM;
MOCJIEZIOBATEIbHBIX XalTeK.

MOPTOB.

30 [IpoekT enuHoit cucremsl, | I T-kBanTyMmcoB-HO | Habmonenue
IPOTOTUIIBI YCTPOWUCTB M |C  HpOMAM3AIH-
Cr'€HEpPUPOBAHHOE KBaHTYMOM;
pelieHrne B paMKax | XalTek.

«YMHOTO JOMay.

31 YcnoBHas cxeMma | I T-kBaHTyM HaoOmronenue

yCTpOICTBa. COBMECTHO c
POMIN3aiHKBaH-
TYMOM; XalTeK.

32 [IporoTun ycrpoiictBa Ha | I T-kBanTyMcoB-HO | Habmtonenue
OecraeyHOM  MAaKeTHOM | ¢ IIPOMIHA3aNH-
riare. KBaHTYMOM;

XauTeK.
33 Be6-texnonorun u BeO- | | T-kBaHTyMCOB-HO | OOcyxaeHne

CTpaHULIBL. 1O 1A
YIPABICHUS

O JKJTFOU€HHBIMH
YCTPOMCTBAMU yepes

c MIPOMIM3aNH-
KBaHTYMOM;
XauTeK.
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IIOCJIEI0BATEIIbHBIN MOPT.

34 2 Ormagka u gopabotka | I T-kBaHTYMCOB-HO | 3amuTa
KOMILJIEKCa YMHBIX [C ~ TPOMJM3aNH- | IPOEKTA
BELICH. KBaHTYMOM;
XalTeK.
Pa3nen: Ilpe3enTanusi npoeKTHBLIX padoT.
35 2 [lybnuunas npesentanus | | T-kBaHTYyM. 3amura
MIPOCKTHBIX PaboT. MPOEKTa
36 2 [My6muunas mpesenTtanws | | T-kBaHTYM. 3amura
MIPOEKTHBIX PaboT. MpOEKTa
2. YcaoBus peanu3auuy nNporpaMmbl
O6opynoBanue
Ne Ha3Banue oGopyaoBanust Kounuect
n/n BO
1. | HaGop mms OBICTPOTOTPOTOTHIIMPOBAHUS DIIEKTPOHHBIX YCTPOWCTB Ha OCHOBE | 15 miT.
MHUKPOKOHTPOJUIEPHOU TIIATHOPMBI
2. | HaGop st OBICTPOTONIPOTOTHIIUPOBAHUS AJIEKTPOHHBIX YCTPOWCTB Ha OCHOBE | 15 miT.
MHUKPOKOHTPOJIIEPHOM MIIATHOPMBI CO BCTPOCHHBIM HHTEPIPETATOPOM
3. | HaGop mnms ObICTpOTO MPOTOTHNHPOBAHMS OSJICKTPOHHBIX YCTPOMCTB Ha ocHOBe | 10 miT.
OJIHOTIATHOTO KOMITbIOTEpA
4. | MukpoxoHTpoJuiepHas miardopma tun 1 15 mr.
5. | MukpokoHTpoJuiepHas miargopma Tun 2 15 mT.
6. | MukpokoHTpoJuiepHas miardopma Tun 3 15 mr.
7. OnHOIUIaTHBIA KOMIIBIOTEP THIT 1 15 mrr.
8. | O6pazoBarenbHbIi HAOOP 7151 00YUEHUS PUKIAHOMY IpOrpaMMUpoBanuio Ha C++ 15 mT.
9. OTtiagouHas miara 5 mIt.
10. | HaTumk 3D-mKoicTHK 5 miT.
11. | Jatuuk IMU-cencop Ha 10 creneneit cBOOOIbI 10 1.
12. | JlaTuuk akceinepomeTp 10 .
13. | JlaTunk aHanoroBbIil TEPMOMETP 10 .
14. | JlaTuuk aynuoBxo[ 10 1.
15. | latuuk GapomeTp 5 mir.
16. | JlaTuuk rupockon 10 .
17. | JlaTyuk BIa>XHOCTH MTOYBBI 10 .
18. | JlaTuuk TeMnepaTypbl repMeTUYHBII 10 .
19. | Jlatuuk Boopoaa 5 mrT.
20. | JlaTyuk KUCIOTHOCTH KUAKOCTH 5 mrT.
21. | JlaTuyuK OCBEIICHHOCTH 10 .
22. | JlaTuuk napoB cliupTa 5 mr.
23. | JlaT4yuk mOTOKa BOJIbI 10 .
24. | JlaTyuK HaKJIOHA 10 .
25. | JlaTuuk npuOJInMKEeHHs U OCBEIEHHOCTH 10 m.
26. | atuuk nmyneca S wmr.
27. | laTuuk TeMieparypsl 10 m.
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28. | latuuk ToKa 5 .
29. | Jlatuuk ypoBHs BOABI (IIPsIMOiN) 5 mir.
30. | Hatuuk Xomta 5 .
31. | Jlatyuk myma 5 mir.
32. | Haruuk UK-nnpuemHuk 5 .
33. | Jlatuuk undpakpacHblil fansHOMEp TUN | 10 mr.
34. | Jlatunk uH}pakpacHblii JaTbHOMEp THH 2 10 mr.
35. | JlaTunk nH}pakpacHbIil JaTbHOMEp THH 3 10 mr.
36. | Jatuuk nBuKEHHUs] HHQpaKpacHbIN 5 mrT.
37. | Haruuk kiaBuarypa 4x3 KHOIKH 5 mr.
38. | Haruuk kiaBuarypa 4x4 KHOIKU 5 mrT.
39. | JlaTyukK KHOIIKa 50 miT.
40. | JlaTuuk ceHCOpHas KHOTKa 30 mT.
41. | JlaTuuk MarHeTOMeTp/KoMIac S mr.
42. | JlaTuuK MOTEHIIHOMETP 10 mT.
43. | JlaTuuk pe3ucTop maBiaeHus, guametp 12 mm 10 mT.
44. | atuuk pe3zucrop uzruda, tin 1 S mr.
45. | latuuk pe3uctop usruda, Tum 2 S mr.
46. | Jlatuuk BuOparmm 10 mT.
47. | laTunK OTTEHKA IIBETa 5 miT.
48. | laruuk ckanep RFID/NFC 10 mT.
49. | JlaTuuk TEPMHCTOP 100 1.
50. | dortopesucTop 100 .
51. | laTyuk ynpTpa3ByKOBOM JAIIbHOMED 50 .
52. | Jlaruuk Temneparypbl U BIaKHOCTH 10 .
53. | TekcroBblil 3kpan Tl 1 10 mr.
54. | TexcToBBIN 3KpaH THI 2 10 .
55. | TekcToBbIl 3kpaH THH 3 S mr.
56. | IIBerHout cencopubiii TFT-3kpan 5 mir.
57. | Ilnara pacmupenust Ayl OAKIIOYEHUs OOJIBIIOr0 KOJIMYECTBa nepudepun 20 .
58. | Monyinb perne 10 .
59. | Moaynp MuHHU-pesne 10 .
60. | Moaysb CHIIOBOH KITFOY S mir.
61. | YeTblpexpa3psAHbIA UHIUKATOP 10 .
62. | JIpaliBep maroBoro JIBUraTeis 10 .
63. | Moaynb 3ymmep 10 .
64. | IloBeimaronuii cTabUIM3aTOP HANPSHKEHUS 5 mr.
65. | Yackl peanbHOr0 BpEMEHHU 10 .
66. | Moxayne Bluetooth. 15 mr.
67. | Ilnara pacmupenuss GPRS v3 5 mir.
68. | Monyns MK-nepenarunk 10 .
69. | bectipoBonHol npuemHuk Ha 433 MI'il 10 mr.
70. | bectipoBoHoM nepenatunk Ha 433 MI'g 10 mr.
71. | Moayms Wi-Fi 20 1.
72. | Honmxkaromuit DC-DC npeoOpa3oBarens 10 mrT.
73. | Ilnara pacmmpenust st MOTOPOB 10 mr.
74. | IInara pacmmpenus Uisl CEpBONPUBOJIOB 15 mr.
75. | Ilnara pacmimpeHus ajs roJOCOBOTO yIPaBJIECHHUS 5 mrT.
76. | Ilnara pacmimpenust sl COEAMHEHNUS C JIOKAJIbHOU CEThIO 15 m.
77. | Ilnara pacmimpenust Uisl yIpaBIeHUs peje 15 m.
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78. | Ilnara mist pa3paboTKU yCTPOUCTB S wr.
79. | CepBonpuBoj 50 mT.
80. | IlpuBoja MOCTOSTHHOTO BpAaIllCHUS 50 mT.
81. | IlorpyxHas nommna ¢ Tpyokou 15 mr.
82. | apsiqHOE yCTpOMCTBO HAa 4 aKKyMyJsiTOpa 3 mr.
83. | AKkymynsTOp 50 mT.
84. | becriaeunas MakeTHas 1uiara Tum | 30 mT.
85. | becraeunast MakeTHas TiaTa TUI 2 50 mT.
86. | Monayns GecripoBoiHOM cBsizu nRF241.01+ 20 mmrT.
87. | Kynep ans BuaeokapThl 20 .
88. | Kamepa a1 0THOTUIATHOTO KOMITBIOTEpA 15 mr.
89. | Kabens USB (A-B) 15 mr.
90. | Kabens USB (A — Mini USB) 15 .
91. | Moayne USB nporpammarop 20 mT.
92. | becripoBoIHOM 3apsTHBIN MOy 20 mT.
93. | Moaynb nutanus ais Arduino 15 mr.
94. | 3apsimHOE YCTPOMCTBO 118 li-l10n aKKyMyJIATOPOB 30 mT.
95. | Akkymynsitop autuit-noaumepusii (Li-Pol) 30 mr.
96. | MukpodoH neTInyHbIN 5 mrT.
97. | becripoBognoit USB-amanTep 5 mrT.
98. | Poyrep 1 mr.
99. | MapmpyruzaTtop 5 mrT.
100.| Konnienrpatop USB 3.0 5 miT.
101.| UmnynabCHBIN OJIOK MUTAaHUS 30 mr.
102.| Mynbrumerp 1udpoBoit 5 mrT.
103.| IlepenocHo# ABYyXKaHAIbHBIN ITU(MPOBOI ociuiorpad 1 mr.
104.| ITpodeccuonanpublil n3mepurtens RLC I .
105.| Ucrounuk nutaaus 2x30 B, 2x5 A. 2 mmIT.
106.| Ucrounuk nutanus 2x30 B, 2x20 A. 1 miT.
107.| IlasinpHas ctaHuus 5 wr.
108.| ImnynbCHBIN NasIbHUK 10 .
109.| IloraoTHTENb NASIIBHOTO ABIMA 5 mIt.
110.| JIyna nactosibHast 5 mir.
111.] OnoBootcoc S wr.
112.| Habop uHCTpYMEHTOB 2 T.
113.| Habop oTBepTOK 3 mir.
114.| Habop nuHIIETOB 2 T.
115.| KneeBoii nucroser 5 wr.
116.| O6)KMMHOM MHCTPYMEHT JJ1s1 KOHHEKTOpa 10 .
117.| 'HCTpyMEHT AJid 3a4KCTKHU ITPOBOJIOB 10 .
118.| ITnockoryOrsl 10 mr.
119.| llIxad kKOMMyTaIIMOHHBIN 1 wr.
120.| Kpenex 2 1mT.
121.| biok cuiioBbIX po3eTok 19 moiiMoB 12 mT.
122.| ITatukopg RJ45-RJ45 CATS 3m 30 .
123.| ITatukopa RJ45-RJ45 CATS 1.5m 30 mr.
124.| 7-cerMeHTHBII UHIUKATOP 50 mr.
125.| 7-cermentHslii apaiisep CD4026 30 .
126.| Ananoro-mudpoBoii npeodpazosarens MCP3008 5 mrT.
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127.| barapeiinblii otcek 2 AA 20 mT.
128.| Bartapeiinslii oTcek 3x2 AA 20 .
129.| Batapeiinsiii oTcexk 3 AA 20 .
130.| Barapeiinsiii oTcexk 4 AA 20 .
131.| duonwst Bemmpsimutensubie 1N4007 10 .
132.| Hpaiisep motopos L.293D 20 .
133.| MuBeprupyromuii Tpurrep [lImurra 10 mr.
134.| Knonka takToBas 100 .
135.| Knonka TakToBas ¢ KOJIaykoM 100 .
136.| KonaeHncaropsl KepaMHU4eCcKue 100 .
137.| KonaeHcatopsl 3J€KTPOJIUTUYECKHE 100 .
138.| Jluneiinsiit perynarop nanpspbkenust L7805 20 mT.
139.| HactpauBaemslil perynsrop Hanpsbkenust LM317 20 .
140.| TlepeMeHHBIN PE3UCTOP 50 mT.
141.| [Ipe30u31y4aTEND 20 mT.
142.| HaGop pe3uctopon 100 .
143.| CeeroauoHasi mKaga 20 mT.
144.| Ceroauoa 5 MM, KpaCHBIM 250 .
145.| Ceeroanon 5 MM, CHHHUI 250 .
146.| CBeToanoa 5 MM, KENTHIN 250 mIT.
147.| CeeTtoanon 5 MM, 3€JIeHBIN 250 .
148.| Taiimep 555 50 mT.
149.| TpaH3uCTOPHI OUTIOJSIPHBIE 50 mT.
150.| Tpanzuctop nosesoii MOSFET 20 mT.
151.| TpéxuBeTHBIN CBETOIUOM 1000 .
152.| TymbGnep 50 mrT.
153.| IlBeTHas agpecyemas ceeroauoaHas jenra WS2811 10 .
154.| IlItexep nutanus 2,1 MM ¢ KIEMMHUKOM 50 mr.
155.| lTeippkOBBIE coeauHUTENH JUTMHHBIE (1%40) 100 .
156.| Onement llenbThe 10 mr.
157.| Ilpunou 20 .
158.| Kanudoinb, diaroc 20 mIT.
159.| OuncTtKa nasIbHUKOB 10 .
160.| Ka6ens UTP (6yxTta 300 meTpoB) 1 mr.
161.| Pazbembl RJ-45 100 .
162.| CoenriHUTENBHBIC POBOJA THUIT | 50 1.
163.| CoenuHUTEIBHBIE TPOBOA THUIT 2 50 1.
164.| CoenuHuTENBHBIC TPOBOJA THUII 3 50 1.
165.| CTeKI0TEKCTOIUT IBYyXCTOPOHHUM 50 mr.
166.| CTEeKI0TEKCTOIUT OJHOCTOPOHHUM 50 .
167.| IlepeMbluky 7151 MAKETHBIX IIAT 10 .
168.| CoenuHUTENBHBIH IPOBOJ, 3-X npoBoHOoN (F-F) 100 .
169.| barapeiika Kpona 50 mir.
170.| Kononka nyst "Kponsr" 50 mT.
171.| barapelika ankajauHOBast 200 .
172.| barapest nutanus CR2032 20 wr.
173.| Habop TepmoycanoyHoi TpyOku B TyOe 20 mT.
174.| Merannuyeckas ryoka Juist OUMCTKH JKaja S mr.
175.| Kneit nnst kjieeBOro nucrojeTa 20 .
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176.| U3onenra 50 mr.
177.] KoBpuK yHUBEPCAJIBHBIN B PYJIOHE 10 m.
178.| Ilnockuii BHOPOMOTOP 30 mr.
179.| TlpoBo MOHTaXKHBIN 50 mT.
180.| Kabens UTP (6yxTta 300 meTpoB) 2 mrT.
181.| Konnekropst (100 miT.) 5 .
182.| Pesucrop 220 Om 10 mT.
183.| Pesucrop 1 kOm 10 mT.
184.| Pesucrop 2,2 kOm 10 mT.
185.| Pesucrop 10 kOm 10 mT.
186.| CranmonapHbIii KOMIIBIOTED 15 mr.
187.| Mounurop 15 mr.
188.| HoytOyk Tum 1 5 miT.
189.| HoyTOyxk Tim 2 1 mr.
190.| Haymauku 15 .
191.| Akyctuueckas cuctema 5.1 1 mr.
192.| CtpyiHblil NpUHTEP 1 mr.
193.| M®VY (Komup, npunHTep, CkaHep) 1 mr.
194.| WEB-kamepa 3 mr.
195.| HDMI kabens 1,5 m 5 mIT.
196.| HDMI kabenp 10 m 2 mrT.
197.| CeTeBO€ XpaHUIUIIE U TUCKH K HEMY 1 mT.
198.| Cmaptdon tun 3 1 mr.
199.| Inanmer Tun 1 2 1mIT.
200.| Cmaptdon tum 4 5 mrT.
201.| Ilnanmer tun 3 S wr.
202.| MoH061104HO€ MHTEPAKTUBHOE YCTPOICTBO I .
203.| HanosnibHass MoOuWibHAsE CTOMKa JUIsi MHTEPAKTHBHBIX JIOCOK HWJIM YHHUBepcaibHOE | | mT.
HACTEeHHOE KperieHne
204.| ®nunuapt 1 .
205.| IIporpaMmmHoe obecrieueHe HHTETPUPOBAHHASI cpesia pa3pabOTKI 15 mr.
206.| OducHoe nporpaMmHoe o0ecrieueHue 15 mT.
207.| IIporpamMmmHoe obecrieueHue sl BEKTOPHOU rpaduku 15 mr.
208.| KommekT yueOHOi1 Mmebenu 1 mr.
209.| Cronsl yyamuxcst 14 .
210.| Kpecno qist ydamerocs 14 .
211.| Cron npenoaoares 1 .
212.| Kpecno npenogoBares 1 .
213.| Iy 3 mrT.
214.| KoMIIeKT cucTeM XpaHEeHUs! 1 .
215.| llkad B cObope Ha 126 kKOpoOOB 1 mr.
216.| CTolika J1s1 KOMIUIEKTYIOIINX 1 mT.
217.| Cremnax yHUBEPCAIBHBIN 2 1T.
218.| Konreiinep 96x105x45 20 1.
219.| Konreiinep 170x105x75 20 mT.
220.| Konrennep 250x148x130 20 wr.
221.| IlonuMepHBIN KOHTEMHED BKJIAAbIBAEMBIN 14 mr.
222.| Kpbliika 14 .
223.| IlonuMepHbIli KOHTEMHEP C KPBIIKOW BKJIAbIBAEMBbII 14 mr.
224.| KommekT kabeneil 1 nepexoaHUKOB 1 mr.
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| 225.] CereBoii guibTp | 20 .

3. @opmMbI IPOBEACHUS 3aHATHI

[Iporpamma HampapiieHa Ha QopMmupoBaHHE y OOyJarommxcsi 0a30BBIX KOMIICTEHIIMI B
o0nacTH WCCIEAOBATENBCKON JCSITENTPHOCTH B IIEJIOM M aHanu3a HHQOpMAMK B HHTEPHET
MIPOCTPAHCTBE B YACTHOCTU. MOIYJIb MMO3BOJISIET YCTAHOBUTH B3aUMOJICHCTBUE C IPYTUMH KBAaHTYMaMH
Y BKJIFOYHUTH OOYYAIONINXCS B BBIIOJHEHUE KOMILJICKCHBIX MCCIICOBATEIILCKUX MPOCKTOB (KaK BHYTPH
OJIHOTO HAampaBJICHUS KBaHTyMa, TaK W MEXIy HUMH). B pamkax 0a30BOro ypoBHS oOydarouiuecs
TOTOBATCA K IpOTrpaMMaM MpPOJBHHYTOTO YPOBHS, NpearoJiararouieMy Oosiee TIyOOKoe H3ydeHHe
OJIHOTO W3 HamOoJiee TEPCICKTHBHBIX HANPAaBICHUH OTpacid WH()OPMANMOHHBIX TEXHOJIOTUN H
BBIXOJIy Ha MPAKTUYCCKYIO PEATH3AIHI0 TIPOSKTOB.

Metoambl

[Tpu peanu3aruu mporpaMMbl UCTIOIB3YIOTCS CIICTYIONTNE METO/IBI:
po0IeMHOE U3JI0KEHHE;
nH(pOpMaLMOHHBIN paccKas;

WIJLTIOCTPAIIHS

JEMOHCTpAIIHS HATJISIIHOTO MaTepuara,
W3YYCHUE UCTOYHUKOB;

Oecena;

TICKYCCHS,

MO3TOBOH IITYpM;

dhopcaiit;

0.  WrpoBbIe CHTYyaIuH;

1.  ynpaxueHnwue;

12. YaCTUYHO-TIOMCKOBBIN (IBPUCTHUECKHIT) METOT;

13. KelCc-MeTOI;

14. HCCIEI0BATEILCKUI METOT,

15.  ycrHBII ompoc;

16.  myOnW4YHOE BBICTYIUICHHE.

CHucoKk HCIOJIB3YEMBIX METOJ0B MOXKET ObITh MOIU(UUIUPOBAH B 3aBUCUMOCTH OT
KOMITETCHIIMH U IPEANOYTEHUI MTPENOaBaTeNsl.

®opmbl padoThHI

[Iporpammoii mperycMOTpeHb! GpoHTaNIbHAS, TPYNIOBAs U UHAUBUAYyaIbHAS (POPMBI 00ydeHUs
(c mpeobiraanueM JIByX MOCIEAHUX ), B TOM YHCIIE:

® UHTEpPaKTUBHBIEC MPOOJIIEMHBIE JIEKLINU;

e MpakTuyeckas pabora;

® caMoOCTOATEeIbHAs paboTa oOyyaromuxcs (MHAUBHUIYaIbHO U B MAJIbIX IPYyMIax);
®  BOPKIIOIIBI;

e KoH(]epeHIH.

[IpuBeTCTBYIOTCS BCTpeYd C NPUIIALICHHBIMH CIHKEPAMH, COBMECTHBIE KOH(EpEeHINH,
BUJICOKOH(EPEHIIUU WIM BeOWHAphl C OPYTMMU KBAaHTyMaMu U O3KCIEPTaMH, WHIUBUAYaJIbHbIE U
IPYIIOBbIE KOHCYIbTAIUU.

REROooo~NoO kWD E

4. dopMa npoBeIeHUs ATTECTAIUA
Haubonee pacmpocTpaHeHHBIMH (GOpMaMH KOHTPOJS TEOPETHUYECKUX 3HAHUN SBISIOTCS Oecensl,
JMCKYCCHUU, TECTUPOBAHMUE MJIsi OMNpENeTeHHs] KadecTBa 3HAHHM, HEOOXOAMMBIX MJis BBIMOTHEHUS
MPAKTUYECKUX Pa0dOT, 3aNIOJHEHHE HHCTPYKIIMOHHBIX KapT ¢ TEXHOJOTHYECKON MOCIeA0BaTEIHbHOCTHIO
BBITIOJTHEHUST W3JENUN, MOATOTOBKA M MPOBEACHHE KOHKypca IPOEKTOB, Y4acTHUE€ B TOPOJCKHUX,
peruoHaNbHbIX WK (penepaibHBIX KOHKypcaX. KOHTpOJIb MPaKTHUECKUX YMEHHM OCYIIECTBIISETCS
WHIUBUAYAIBHO, HO OOIIe MOMEHTHI B paboTe pa3douparoTcsi Co Bcel TPYIIOn.

[IpenMeToM JUArHOCTHKH # KOHTpolia B Kypce («UHTeJIeKTya/lbHbIe CHCTEMbI H
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TeXHOJIOTUM») SIBIIIOTCS BHEITHUE 00pa3oBaTeIbHbIC MPOIYKTHI ydaluxcs (CO3JaHHbIE MPOrpaMMbl
U TPOTOTHNBI C WCIOJIb30BAHHEM MHUKPOKOHTPOJUIEPHBIX IIaT(opM), a TakKe HX BHYTPEHHUE
JMYHOCTHBIE KauecTBa (OCBOCHHBIE CIIOCOOBI IEATEIBHOCTH, 3HAHHS, YMEHHS), KOTOPbIE OTHOCSTCS K
LEJISIM U 3a/1a4aM Kypca.
dopMa NMPOMEKYTOYHOM AaTTECTALMU SABJISETCS PELICHHE INPAKTHUYECKOW 3a7adyd Ha 3HAHUE
OCHOB COOpPKM MPOTOTHIOB C HCIOJb30BaHHUEM JATYMKOB M MHUKPOKOHTPOJUIEPHBIX IIaT(opM,
pelLIeHNEe TECTOBBIX U IpakTHuecKux 3aaanuil.(Ilpunoxenue 4)
@dopma UTOroBOW aTTECTALMU: IYOJMYHOE BBICTYIUIEHHE C JIEMOHCTpauueil pe3ynbraroB. B
WTOT€ peaju3aliy MPorpaMMbl 0OyUaIOIIUeCs MPEICTABISIOT MpoeKT Ha 3amuty. ([Ipunoxenue 5)
BocnuraTenbHblil actiekT 00pa30BaHUs OLIEHUBAETCS 10 CIEIYIOIUM KPUTEPUSIM:
— HpaBcTBeHHast pa3BUTOCTh y4allerocs.
— KoMMyHuKaTHBHAas pa3BUTOCTh y4alllerocs.
— CdopMUPOBaHHOCTD YICHUYECKOTO KOJJICKTHBA.
— ToToBHOCTH K BEIOOPY ITpOdecci.
—  OMOIMOHANBHBIA KOM(OPT B KOJJIEKTUBE.
— Counanu3upoBaHHOCTb JIUYHOCTH y4aIllerocs.

5. Cnucok TuTepaTypbl

.JIHTepaTypa, neAarorut4€CKue u31aHus METOAUMYECCKUE MaTECpUaJIbI Ui Ieaarora:

1. Crpayctpyn beepn. IIporpammupoBanue. [IpuHimnsl U npakTuka ¢ ucnojbzoBanueM C++, M.:
Bunesamc, 2016. — 1328 c.

2. baym JIxepemn. M3ydaem Arduino: MHCTPYMEHTBHI M METOJBI TEXHWYECKOTO BomieOcTBa: Ilep ¢
anri. — CII6.: BXB-IletepOypr, 2018. — 336 c.: ui.

3. Tlerun B. A. Arduino u RaspberryPi B mpoekrax InternetofThings. — CII6.: BXB-IlerepOypr,
2016 — 320 c.: wr. — (DNEeKTPOHHKA).

4. Jlunnman Crennu, Jlaitoxe Xo3u, My bap6apa. f3sik nporpammupoBanusi C++. bazoBelit kypce, 5-
e m3ganue, M.: Bumbsamc, 2017. — 1120 c.

5. bpayn Ortan. M3yuaem JavaScript. PykoBoAcTBO MO CO3/IaHWIO COBPEMEHHBIX BeO-caiiToB, M.:
Anbda-kaura, 2017. — 368 c.

6. Pooounc/l. H. HTML5, CSS3 u JavaScript. HMcuepmsiBaroiiee pykoBoAcTBO, M.: Dkemo, 2014, —
528 c.

7. Jlyru, M. IlporpammupoBanue Ha Python. T. 1/ M. JIyru. — M.: CumBou, 2016. — 992 c.

8. Jlyru, M. IlporpammupoBanue Ha Python. T. 2 / M. JIyru. — M.: CumBou, 2016. — 992 c.

9. Ky3emenko, H.I'. Kommnbrotepnsie cetu u cerebie TexHosornn / H.I'. Ky3emenko. — CII6.: Hayka
H TexHuka, 2013. — 368 c.

10.Kypoy3, . Kommnberorepnsie cetu. Hucxonsmuii noaxon / JI. Kypoys, K. Pocc. — M.: Dkemo,
2016. — 912 c.

11. Makcumos, H. B. Apxurekrypa 9BM u Beruucnurensusix cucteM / H.B. Makcumos, N.U. Tlomnos,
T.JL IMapteika. — M.: ®opym, Uudpa-M, 2013. — 512 c.

A3Oyka anektponuku. M3yyaem Arduino / FO. Pesuu. — Mocksa: U3natensctBo ACT: Knagess, 2017
— 224 c. — (DneKTpoHUKa IS BCEX).

12.bpayn Otan. MW3yuaem JavaScript. PykoBOACTBO 1O  CO3JaHHIO  COBPEMEHHBIXBEO-
caiitoB,M.: Anbda-kanra,2017— 368c.

13. BenukoBu4 JI.C.,IiBeTkoBaM.C. IIporpammupoBanue JUIs HaYMHAOLIUX. -
M.:BUHOM.JIa6oparopust 3nanuit. 2007.

14. lonmuuckuit M.C .PemieHue CHOXHBIX W OJUMIMAJHBIX 3a7ad [0 HPOTPaMMUPOBAHUIO.—
CII6.:ITutep,2006.

15. 3naronoasckuit/[.M.IIporpaMMupoBanme: TUNOBBIE 3a/laud, alrOpPUTMBbI, MeToabl.— M.:BMTHOM.
JIaGopatopus 3HaHMi1,2007.

16. HuxynunC.K.,ITontaseul . A.,ITontaBenT.I".ConepkaHneHayYHO -TEXHUYECKOTO TBOpYECTBA
yyamuxcs u Mmetosl ooyuenus. M.: Uzn. MAN.2004.
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17.1letun B. B.Arduino u RaspberryPi B mpoekrax InternetofThings.CII6.:6XB-IlerepOypr,2019 —
432c.

18.Tletun B.B., bunskosckuit A.A. [lpaktudeckas suiuknonenus Arduino, M.:JIMKIIpecc,2016 —
152c.

19.IlerunBukrop.IIpoektpicucnons3oBanneMKoHTposuiepaArduino, 2 -en3nanue, b X B-
[TetepOypr,2015 — 464c.

20.TTonraBen I'. A., Hukymua C.K., Jlosenkuit I'.U., [TonraBery T.I'. CHCTEMHBIMIIOIXOAKHAYIHO -
TEXHUYECKOMYTBOPUYECTBYYYaIUXCsI(MpodaemMbplopraHu3zatuuunynpasienus). Y MI1.
M.:13natensctBOMAN.2003.

21.IlynemmeB B.B. 128 3agay mo Hawanmam mnporpammupoBanus. — M.:. BMMHOM. JlaGoparopus
3HaHui.2009.

22.Pesuu lOpwuii. 3anumarensHas anekrponuka, bXB-IlerepOyp,2015—708c.

TemaTu4yeckue Bed-pecypcebl:
1. TIporpammupoBanue ApayuHo. — Pexxum nocrtyma: http://www.http://arduino.ru/Reference

2. OcHoBbl mporpammupoBanusi Ha si3pikax C m C++ s HaumHatommx. — Pexum mocryma:
http://cppstudio.com/
3. OcHOBBI TIpOrpaMMHUPOBaHUS Ha s3bIke Python mis HaumHarommx. — Pexkum nocryma: — Pexum

noctymna: https://pythonworld.ru/samouchitel-python
OcHOBBI IpOrpaMMUpPOBaHUs Ha si3bike Python ans HaunHaromumx.
Pexxum nocryna: https://itproger.com/

.JInTepaTypa, NEAArOorM4€CKUEe H3JAaHNAMETOAUICCKUE MaTEePpUaAJIbI AJI oﬁyqaloumxcm

1. bpayn Oran. UM3yuyaem JavaScript. PykoBoACTBO MO CO34aHHIO COBPEMEHHBIX BeO-cailToB, M.:
Anbda-kaura, 2017. — 368 c.

2. Poo6unc/l. H. HTML5, CSS3 u JavaScript. HMcuepmsiBaroiiiee pykoBoAcTBO, M.: Dkemo, 2014, —
528 c.

3. Scratch m Arduino mist 1OHBIX NMPOTPaMMUCTOB U KOHCTpykTOopoB/ 0. A. Bunaunkuii, A. T.
I'puropses. — CI16.: BXB-ITerepoypr, 2018. — 176 c.: uu.

4, Commep VYum. [IporpammupoBanue MHKPOKOHTPOJUIEPHBIX
mwiarArduino/Freeduino,CII6.: BXB-ITerepoypr,2013.—256¢.
5. Xopman Muxasab. MHKPOKOHTPOJLIEPHI Ul HAaYMHAIOUIUX, CIIb.:

BXB-Ilerepoypr, 2014.— 304c.
6. Towm Uro. Arduino, gatumku u cetu s cBsi3u yerpoiict. CI16.:bXB-Ilerepoypr, 2015.— 544c.
7. TletunB.B.,bunsakockuitA.A.IlpakruueckassniukinoneausiArduino,M.: JIMKIIpecc,2016. — 152c.
8. Jlunmman Crenmu, Jlaxoite XKo3u, Mybap6apa. S3bik mporpammupoBanusC+
+.bazoBbliikypc,5-enznanue,M.: Bunbsamc,2017.—1120c.
9. bpaynDrtan.M3yyaemJavaScript.PykoBoacTBOMOCO31aHNIOCOBPEMEHHBIXBEO-caliTOB,M.: Anib(ha-
kumra,2017. — 368c.
10. Po66uuc/I.H.HTML5,CSS3ulavaScript.McuepmsiBaromeepykoBoactso,M.: Dkcemo, 2014, — 528c.
TemaTuueckue Bed-pecypcesbl:
1. TIporpammupoBanue Ha Python. — Pexxum nocryna: https://stepik.org
2. Ocnosbl nzydennss HTML u CSS. — Pexxum nocryma: http://htmlbook.ru/
3. Knuru no wusyuenuto Python, Swift, JavaScript mns Haumnaromux. — Pexum npocryna:
https://bookflow.ru/knigi-po-programmirovaniyu-dlya-detej/
4. Pecypchl i TOBBIMIEHHS] KpPYro3opa MO HAMpaBICHHUIO CBOOOJHO pachpocCTpaHseMas
MporpaMMHasl CHUCTeMa Ui M3YYeHHUS a30B IPOTPAMMHUPOBAHUS JOIIKOJIbHUKAMH W MIIIIIMMHU
mIKoJIbHUKaMu. — Pexxum nocryna: https://piktomir.ru/
6. CodeCombat — sT0 ruTaTtpopma s yIEHHKOB, YTOOBI H3y4aTh HH(POPMATUKY BO BPEMS UTPbL. —
Pexxum nocryna: https://codecombat.com/
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https://itproger.com/

7. 230 muuyr TED Talks: ay4mume nekuud o TEXHOJOTHIX,0M3Hece U MHTepHeTe. — Pexum
JlocTymna:
https://www.cossa.ru/trends/228574/?utm_campaign=letters&utm_source=sendpulse&utm_medium=e
mail&spush=b2tzc2VsbEB 5YWhvby5jb20

1. MeTonnueckoe odecnneuenmne
IIpnaoxenue 1.

IIpumepHoe conepxaHue KeiicoB MO pa3esaMm.

Keiic Nel «B3rasia B Oyayiuee»

Kpartkoe coaep:xkanue: Keiic mo3BossieT oOy4arommumces depe3 ydactue B ¢opcaiite chopMUpoBaTh
IpejacTaBieHe 00 akKTyaJdbHBIX M MEPCIEKTUBHBIX H3Yy4aeMbIX 00JacTsIX HHPOPMALMOHHBIX
TexHojoruid. dopmupyeT MpencTaBicHUEe y oOyJarommuxcsi o0 ocHOBax pabOTHl HAJ MPOOJIEMON H
HAXO0X/IEHUs ONTHMAJIBHOIO €€ PELIECHUs U3 MHOXKECTBA MPOYMX. TaKke KeHC MO3BOJISIET 3aJI0KUTh
OCHOBBI NPOEKTHOTO MBIIIJICHUSI TIOCPEACTBOM TeHepanuu (yropoausaiiH-nipoekra. [locne pemienus
Kelica oOydaromiuecss UMEIT 0ojiee YeTKOe MPEICTaBICHHE O TOM, B KaKOM HAIlpaBICHUM HYKHO
JBUTaThCs B OyTylIieil MPOEKTHOM e TeNbHOCTH.

Keiic Ne2 «/la Oyaer cBe»

Kparkoe conep:kanme: Ilpu pemeHuum pAaHHOTO Kelica oOOydaroluecss OCBauBalOT OCHOBBI
CXEMOTEXHUKU (PEKOMEHIYEeTCsl HCIOJIb30BaTh i OOydeHHs MOUIIHBIA sMmynsTtop Arduino
«Tinkercadcircuitsarduino» wuau Japyrue aHaJoOTd, C TOMOIIBI KOTOPBIX MOXHO TMOJKITIOYUTH
CO3JJaHHOE BHUPTYaJIbHOE YCTPONCTBO K BUPTYyaJIbHOMY WCTOYHMKY NMHUTAHUS M MPOCIEIUTh, KaK OHO
Oyner paboTaTh); OCHOBbI MPOTPAMMHUPOBAHUS MUKPOKOHTPOJUIEPHBIX IutarGopMm Ha s3bike C
MTOCPEJICTBOM CO3JaHUsI YCTPOICTBA C aBTOMAaTHUECKUM YIIPABICHUEM.

Nzyuator cpeny pazpabotku Arduino IDE. Ha ganHOM 3Tare MoxeT ObITh OpraHW30BaHa dKCKYPCHS
Ha IpeanpusTie (B 3aBUCHMOCTH OT PETHOHA).

Keiic Ne3 «/lomamHsisi MeTeoCTAHIIMSDY

Kpartkoe conep:xxanue: Pemenne 1aHHOTO Keiica MO3BOJSIET 00y4YarOIUMCs BECTH paboTy B YCIOBHUAX
MEKKBAaHTYMHOTO B3aWMOJICHCTBUA (COBMECTHO C TPOMIU3AMHKBAHTYMOM, 3aJadell KOTOPOTO
SBIIETCSA CO3J]aHHE KPAacHMBOM YNMAKOBKH sl OyAylleld METEeOCTaHIUU, a TakkKe ¢ OMOKBAHTYMOM).
Taxxe B pamkax pelieHus: kelica o0yJaromuecs M3y4aroT MPUHIUN paboThl JATYMKOB TEMIIEpaTyphl,
BJIQYKHOCTH U JIp., IPOAOJDKAIOT M3ydeHUE IporpaMMupoBanus Ha s3bike C/CH+.

Keiic Ned4 «Kiuk»

Kpartkoe conep:xxanue: OOBEMHBIN KEWC IMO3BOJSECT OOYYArONIUMCS MPOUTH MPOEKTHBIA MyTh OT
Hayajia JI0 KOHIIA B paMKaX CO3/aHus ycTpoiictBa u3 obnactu «/HtepHer Bemeiy. Obydaromuecs
TaKKe OCBaMBAIOT OCHOBBI MOOMIbHOU pa3paboTku ¢ MIT Applnventor u OCyIIeCTBISAIOT YIAJICHHOE
yIpaBlieHUE YCTPONUCTBOM MPHU MOMOIIA MOOUIBHOTO TenedoHa.

Keiic Ne 5 «Xao»

Kpartkoe coaep:kanue: OUHATBHBIA KEHC, BKIIOYACT B ceOS MIACIO00BEIMHEHHUS BCEX yCTpOHCTB
CO3JaHHBIX paHee B paMKax JPYrMX KEHCOB, B EAMHYIO CHCTEMY, a Takxke a00aBlieHue B Heé
HEKOTOPOTO KOMIIOHEHTa «YMHOTO JIOMa», Ha KOTOPOM JIEJAeTCs AaKIEeHT IpH Mpe3CHTAIlMH
MIPOEKTHBIX paboT Mo okoHYaHuu Moayls. [Ipu pemeHun JaHHOTO Kelica 0Oydaronuecs: 3HaKOMSTCS ©
OCHOBaMH MPOTrpaMMHpOBaHMs Ha si3bike Python, m3yuaroT mpuHIUIBI pabOTHI MOCIEAOBATEIbHBIX
MopTOB, OCHOBHI ceTeil. Tawke oOy4arommuecss HMEIOT BO3MOXKHOCTH O3HAKOMHUTHCA C BeO-
TEXHOJIOTHSIMA TIOCPEJCTBOM CO3JIaHUsI BeO-CTpaHMIBI C TIOMOIIbI0 BeO-(dpeiimBopkaFlask ms
JEMOHCTpPAIINU MMOKA3aHUN YMHBIX.

KiroueBbie Tembl:

1. MuxkpokoHTposuiepHas miaatgopma Arduino (MCTOpus CO3IaHUSA, Pa3HOBUIHOCTH, MPUMEPHI
WCIOJIb30BAHNUA).

2. IIporpamMMupoBaHre MUKPOKOHTPOJIIIEPHBIX mwiatdopm B Arduino IDE.

3. IIporpammupoBanue ycTpoiicTB Ha omnepauuoHHoi cucteme Android B MIT Applnventor.
Conpsixenne Android-cMapTdoHa ¢ MUKPOKOHTPOJIJIEPHBIMU YCTPOMCTBaMU.

4. SI3BIKM M TEXHOJIOTUHU MTPOTPAaMMUPOBAHUS B paMKax mporpammbl «VIHTepHET Beleil» (OCHOBBI
QITOPUTMHU3ALUU U IPOTPaMMHUPOBAHUS Ha A3bIKE TporpaMMupoBanus C++).
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o. Ceru B pamkax mporpamMmbl «MHTepHET Bewiein» (OCHOBBI CETEBBIX TEXHOJIOTMH, IPUHLIUIIBI
MOCTPOCHUSI KOMIIBIOTEPHBIX ceTed, cereBas Mmojenb OSI, cereBas moxaens TCP-IP, cereBbie
MIPOTOKOJIBI U 000PYIAOBaHUE).

6. Be6-texnonoruu B pamkax mporpammbl «MHTepHET Bemiel» (BepcTKa MPH MOMOIIH S3bIKa
pazmetkn HTML u xackanubix Tabmun ctuieid CSS, msydenue Be6-dpeiimBopkoB u CYB/]).

IIpunoxenue 2.
Pazgennl 115 paKkyJIbTATUBHOIO H3YUYEHHUS.

1. Apxutektypa IIK B pamkax nporpammel «MHTepHeT Beuieil» (MPUHLUIBI HOCTPOEHUS U
6azoBas xordurypamus I1K, ocHoBHBIC yeTpoiicTa [1K, yeTpoicTBO 1IEHTPATBHOTO MPOIIECcopa).
2. Apxutextypa OC B pamkax nporpammbl «MIHTEepHET Belen» (1apo ONepaliOHHON CUCTEMBI,

THUIIBI OTICPALIMOHHBIX CI/ICTGM).
Bo3mo:xHbIE IMPOEKTHI

1. Paznnunbie 351€MEHTHl YMHOTO JJoMa (YMHBIE KaJlI034, YMHbIE CUETUUKH U JIp.)
2. PazpaboTka coOcTBeHHOW oOOywaromeil Wrpel/00Ta ¢ MOMOIIBIO S3BIKA MPOTPAMMHPOBAHUS
C++.

Pa3paboTtka BeO-caiiTa U1l pelieHnst KOHKPETHBIX 3a/1a4.

IIpuioxenue 3.

IIpuMepsI MacTep-KJIACCOB.

Macrep-kiaace Nel: «TBoe nmepBoe NpujIoKeHHE 32 4AC»

Tema: Pazpabotka npunosxenus s miaropmsl Android B cpene MITApplnventor.

MIT Applnventor — 310 cpena s pa3paOoTKu mpuiokeHuil. [ ee HCMoJIb30BaHUS HE
HY)KHO BJIaJIETh HaBbIKAMM NPOTrPAMMMPOBAHMS HAa KAKUX-THOO S3bIKaX MPOTrpaMMHUpPOBaHUS. 3J€Ch
BCE yIpaBisieTcsl NeHCTBUSAMU, HampuMmep, HepeTsruBaHueM s3jieMeHToB. Ha mactep-kiacce Oyner
MOKAa3aHo, KakK C/IeJaTh CBOE NIEPBOE MPUIIOKEHUE.

JumrenbHocTh: 60 MUHYT.

LeneBasi ayniuTopusi: NIKOJLHUKK OT 12 JeT, UX pOAMUTENH, MEeIaroru C IeNIbI0 MOBBIIIECHUS
KBaTM(UKAIIIH.

Ienn: npuBieyeHnEe NeTEH K NHKCHEPHBIM HayKaM M IIPOrPAMMUPOBAHUIO.

3apaum:

. B pe3yJbTaTe y4yacTUsl B MacTep-KJIacce YYaCTHUKH JIOJIKHBI IIOTYYUTh HABBIKM pabOThI
B cpene Applnventor;

. CO3/1aTh CBOE COOCTBEHHOE MPHIIOKEHUE;

. MMO3HAKOMUTh YYaCTHUKOB CO CpeA0i MPOrpaMMUPOBAHHUS;

. M0Ka3aTh MIPOCTOTY MPOTPAMMHUPOBAHUS AJIs1 MOOMIIBHBIX YCTPOMCTB;

. pa3paboTaTh C yuaCTHUKAMU IIPUIIOKEHUE;

. W3YYUThb OCHOBHBIE OHATHUS IPOTPAMMUPOBAHUS JJI1 MOOUIIBHBIX YCTPOICTB.

TpeGoBanusi K BXOAHbBIM KOMIETEHIIMSM YYACTHHKOB: YMCHHE pa0OTaTh C KOMITBIOTEPOM,
Hannyre cmaprdona Ha mwiardpopme Android, Hannure yuérHOM 3amucu B cepBucax Google.

Kparkoe omucaHue: B XOJe MacTep-Kjiacca YYaCTHHKH 3HAKOMSTCS CO CPEIOMOBICTpPOi
paspabotku Android-nmpunoxennd Applnventor. YV ydacTHHKOB OyaeT BO3MOXKHOCTH pa3paboTaTh
CBOE IIEPBOE UTPOBOE MPUIIOKEHUE, TPOTECTUPOBATH €0 U 3arPy3UTh Ha CBOM cMapT(dOH.

Ilnan npoBenenns:
3aHsATHE HAYMHACTCS CO 3HAKOMCTBA C YYACTHHUKAMH 11 KOM(POPTHOU PabOTHI.
Heo0xoamuMo ocyIecTBUTh BXOJT B YUETHYIO 3anuch Google.

[TpounsBoanTCS HACTPOIIKA MTOAKITIOYCHUSI CMapT(POHOB.

3HaKOMCTBO C KJIFOYCBBIMH (PYHKIIMSIMHA U KOMIIOHEHTaMHu cpebl Applnventor.
3HAKOMCTBO CO CTPYKTYpO#i mporpammsbl uts miatdopmer Android.

3arpy3ka COOCTBEHHBIX rpapUUECKUX FIIEMEHTOB.

Pa3paboTka anroput™a yrpaBieHHUs] UTPOKOM C TIOMOIIBIO aKCeIepoOMETpa.
TecToBbIi3anyCK U UCIIPABJICHUE OIIHUOOK.

. Pednexcus.

Heo0xonumoe o0opynoBaHue M pacxogHble MaTepuaibl (miast mnposeaenuss MK):
KOMIIBIOTEPHI C IOCTYIIOM B HHTEpHET.

Pe3yabTaT: ymMeHue pabortaTh B cpere Applnventor, ymeHue pa3pabaTbiBaTh MPUIIOKCHUS IS
wiargopmel Android, OCHOBBI TPOTPaMMHUPOBAHHMSI, OCHOBHBIC MOHSITHS B IIPOTPAMMHUPOBAHUH.

IpoaykT: pabounii MPOTOTUIT UTPOBOTO MPHUIIOKEHUS.

VXA NBE DN —
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Macrep-kiaacc Ne2: «Moii nepBblii caiT»

Tema: Coznanue cBoero BeOcaiita. BeO-mporpaMMucT — 3T0 0/iHA U3 caMbIX TpeHAOBBIX [T-
cneunanbHocTedl. [lo mporHo3am crenuanuctoB K 2024 roay momyiIsipHOCTh MpO(eccuu BBIpAcTeT
eme Ha 24 %. Ha mactep-kiacce y Bac €CTb BO3MOXKHOCTb NMPHUOIU3UTHCA K ATOM TBOPUECKOM U
yBIIEKaTeNbHONW Mpodeccuu M co3JaTh CBOW MEPBBIM CaWT-BH3UTKY O ce0e, KOTOPBI BBl CMOXETE
[I0Ka3aTh CBOMM POJUTENISIM U JPY3bsiM!

JaureabHocTh: 60 MUHYT.

HeneBasi aynuTopus: MKOJbHUKHU 12-15 neT, uxX poauTenu, nenaror (C mesibio MOBBIIICHUS
KBaJTM(PUKAIIAN ).

Heab — nomynsipu3anis HHKEHEPHOTO TBOPUECTBA WH(POPMAIIMOHHBIXTEXHOJIOTHH CpeIn
oOyJaronuxcs, cCo3aHue cOOCTBEHHOTO BeO-caiTa.

3agaun:

- JlaTtb npeacTaBieHUE O TOM, YTO TaKOE BEO-CailT;

- JlaTb npeacTaBieHUE O TEXHOJIOTUAX CO3/1aHNUs CalTOB;

- Jlatb mpencTaBieHHE O S3BbIKAX MPOTPaMMHPOBAHMS, HEOOXOIUMBIX JUISI CO3JaHUS
camita (html, css);

- Jlath mipejicTaBiIcHHE O OHATHAX: XocTHHT, Front-end, Back-end;

- Co3znaTh COOCTBEHHBINBEO-CAMT.

TpeGoBanusi K BXOJAHBIM KOMIIETEHIUSIM YYACTHUKOB: HET

KparTkoe onucanmue: Ha MacTep-Kiacce yUaCTHUKU Y3HAIOT PO KOH(UTypalio cOOCTBEHHBIX
web-cepBepoB M XOCTHHIOB; Y3HAIOT, KaK CIe/laTh CBOM TMEPBBIM CalT, KaXIbIH y4aCTHHK
MMO3HAKOMUTCS ¢ OCHOBaMH s3bika pazmeTku HTML, Tabnumamu cruneit CSS.

IInan npoBeeHus/aaropuTM J1eiicTBUIA:
3aHATHE HAYMHAETCS CO 3HAKOMCTBA C yJaCTHUKAMU /7151 KOMGOPTHON pabOTHI.
VYyacTHUKH pabOTaIOT CaMOCTOSITENIbHO, POJUTENN BBICTYIAIOT B pOJIM HaboqaTenei.
Broanoe cnoBo o mpodeccun BeO-porpaMMHUCT.

N3ydyeHne 0CHOBHBIXITOHSATUH O BEO-TEXHOJIOTUSX.
Coznanue coOCTBEHHOTO BebO-caiiTa.
. Peduexcusi.

HeoO0xonumoe o0opyaoBaHue H pacxogHble MmarTepuaabl (s nposexenuss MK):
KOMITBIOTEPHI UM HOYTOYK C HHTEPHETOM.

IIpennonaraemblie pe3yabTaTbl 00y4alOIIUXCA: 3HAHUE M MMOHMMAHHE OCHOBHBIX MOHATUH
BeO-TIporpaMMHUPOBAHUsI, HABBIKH CO3/IaHUS BEO-CTpaHUIl, TOTOBBII BEO-CAMT.

IIpoaykT: TOTOBBII BEO-CaNT.

Y

Macrep-kiaace Ne3: «BoueOHbIi cBeTO(OP MO YIIpaBJIeHUEM))

Tema: l3yueHue OCHOB NPOEKTUPOBAHHUSA, COOPKM M MPOrPaMMHUPOBAHUS AJIEKTPOHHBIX
yCTpoicTB Ha 0a3e MuKpOKOHTposuiepHOW miatgopmbl Arduino UNO Ha mnpumepe co3naHus
CBETOJIMOIHOTO cBeTodopa.

IMpoxo/kuTeIbHOCTB: 60 MUHYT.

HeneBasi ayuTopus: MKOJbHUKKU 12-15 yieT, uX poauTenu, rnenaroru (C mejabio MOBBIIICHUS
KBaTM(UKAIIIH).

Henap — nomynapuzanus UHKEHEPHOTO TBOPYECTBA U MH(POPMAIIMOHHBIX TEXHOJIOTUH CpPEIH
oOyuaronuxcs, MPoeKTUPOBaHKE AEKTPOHHOTO ycTpoiicTBa Ha 6aze Arduino UNO.

3amaun:

* JlaTh nipeacTaBICHHE O MUKPOKOHTPOJUIEPHOH tatopme Arduino u ee npeHa3HaYCHUH;

. Hayunth moaximroyath 3JEKTPOHHBIE KOMIIOHEHTHI K MHKPOKOHTPOJUICPHOW ILIATE C
MOMOIIIBIO OECIIaeYHON MAKETHOH TUIATHI M COCIMHUTEIILHBIX MIPOBOIOB;

. N3yuuTh OCHOBBI MPOTPAMMHUPOBAHUS MHKPOKOHTPOJUICPHBIX miaTgopm Arduino Ha
s3pike C/C++ B cpene Arduino IDE;

. PaspaboTarbu3anporpaMMHUpPOBATHAITOPUTMPAOOTHI AIIEKTPOHHOTO yCTpOHCTBa

(BKJ'IIOLICHI/IC N BBIKIIIOYCHHUEC CBCTOAMOAOB B onpeneHeHHoﬁ MOCJICAOBATCIIBHOCTHU, YIHIPABJICHUC
MPpOAOJIKUTCIIBHOCTBIO TOPEHUS CBETOANOAOB.MUT'AHUEC CBECTOAUOJ0B U T.H.);

. Hcnons3oBate mnpunoxenue Blynk nns ynpaiaenus cBetoopoM ¢ THOMOLIBIO
cMapTdoHa;
. [IpoTecTupoBaTh paboTy CO3AHHOTO IEKTPOHHOI'O YCTPOICTBA.

Tpeﬁona}mﬂ K BXOAHbIM KOMIIETCHIUAM YYACTHHKOB: HET
KpaTlcoe ONMUCAHUE: HAa MACTEP-KIIAaCCE€ YYAaCTHHUKH Y3HAIOT 00 OCHOBax MMPOTOTUTIMPOBAHUA
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AIIEKTPOHHBIX YCTPOUCTB Ha 6a3e MUKPOKOHTposuiepHO# maTdopmbl Arduino UNO, cripoeKTHpyIOT U
CO3/1aAYT TMOJHO(PYHKIIMOHAIBHBIA MPOTOTHII MPOTPAMMHPYEMOTO CBETOAMOIHOTO cBeTodopa u
HAy4aTcs yIpaBJsATh UM C TIOMOLIbIO npuiiokeHust Blynk.

IInan npoBeneHus/aaropuTM eicTBHIA:

1. 3aHATHE HAYMHACTCS CO 3HAKOMCTBA C yYaCTHUKAMH JUIsE KOM(POPTHOM paboThI.

2. YyacTHUKH pabOTaIOT CaMOCTOSITEIBHO, POJUTEIH BBICTYIIAIOT B POJIM HAOIIOAaTEIICH.

3. BBoiHOE CTTOBO O MUKPOKOHTpOJUIepHO mnatdgopme Arduino.

4. W3yueHne OCHOBHBIX TOHATHH U3 007acTH (HU3UKM U MHUKPOIIEKTPOHUKH,
HGO6XOZII/IMI)IMI/I AJI1 JOCTUIKCHHA LICJIM MaCTEp-Kiacca.

5. [TocTpoeHne cxembl M NMOAKIKOYEHUE M JIIEKTPOHHBIX KOMIIOHEHTOB YCTPOMCTBA K

MUKpOKOHTpoJutepHoil iatdopme Arduino UNO ¢ ucnonbp3oBaHreM OecraeuHOW MaKeTHOM IIaThl U
COCAMHUTCIIbHBIX ITPOBOOOB.

6. Pa3paboTtka anropurma paboThl yCTPOKCTBA.

7. N3yuenue OCHOB IIPOTrpaMMHUPOBAHUS MHKPOKOHTPOJIIEPHBIX
mwiardopm Ha s3eike C/C++ B cpene Arduino IDE.

8. Hanmcanue mporpaMMbl — yrpaBiIeHHS  CBETOAMOJHBIM  CBETO(OPOM  COTIACHO
pa3paboTaHHOMY aJITOPUTMY.

9. Monudukanust anroputMa paboTel cBeTodopa, NPOTPAMMHUPOBAHUE PABIUYHBIX
PEXUMOB pabOTHI.

10. TectupoBanue paboThl yCTpOWCTBA, YCTPAHEHNE OIINOOK.

Heo0xoqumoe o0GopyaoBaHue u pacxogHble wmartepuajbl (Aasi npoBeneHus MK):
KOMITBIOTEPHI U HOYTOYK ¢ ycTaHOBJIeHHOU cpenoiiArduino IDE, MukpokoHTposuiepHas miargopma
Arduino UNO, USB-kabens mis nogmodenuss Arduino UNO k mepcoHaabHOMY KOMITBIOTEPY WIIH
HOYTOYKYy, OecnaeuyHasi makeTHas tuiata (breadboard, breadboardhalf), koMrmiekT coeaMHUTEIBHBIX
MIPOBOJIOB «IIara-1arnay, KOMIJIEKT CBETOIUOJIOB (KpaCHBIH, KeNThIH, 3eTeHbIi), pe3uctopsl 220 Om.

IIpennonaraemsble pe3yabTaTbl 00y4alOLIUXCHA: 3HAHUE M MMOHMMAaHHE OCHOBHBIX HMOHATUH
MUKpPORJIEKTPOHUKH, HaBBIKM  OBICTPOTO  MPOTOTUIIMPOBAHMSI  AIIEKTPOHHBIX  YCTPOMCTB €
WCIIOJIb30BaHUEM MUKpOKOHTposuiepHoi mnaTdopmbl Arduino UNO, OCHOBBI MHKPOIJIEKTPOHUKH,
HaBbIKU COOPKHM 3JIEKTPHUYECKHUX CXEM C HUCIHOJb30BaHHMEM OecrnaeyHOW MaKETHOM IJIaThl, OCHOBBI
QITOPUTMU3ALUY, HABBIKY ITPOTPAMMHPOBaHUs Ha si3bIke CH+.

IIpoaykT: paGoTarouiuii MPOTOTHUI IPOrPaMMHUPYEMOTO CBETOJUOIHOTO CBETO(OPA.

Macrep-kiaace Ne4: «Co3znaem 00Ta-mOMOIIHUKA)

Tema: V3ydeHne WHCTPYMEHTOB U TEXHUKH CO3JaHHUs O0OTOB; MCIoOjb30oBaHue RaspberryPi u
npuioxxenus Telegram, 9To0bI co3aaTh 00Ta, KOTOPHINA MIOMOYKET CIPABUTHCS C 3a7]a9aMH 10 JIOMY.

IMpoxo/kuTebHOCTB: 60 MUHYT.

HeneBasi ayuTopus: MKOJbHUKKU 12-17 JieT, X poaUTENH, MEeNaroru (C meJbi0 MOBBIIICHUS
KBaTM(UKAIIH).

Henap — nomynapuzanus UHKEHEPHOTO TBOPYECTBA U MH(POPMAIIMOHHBIX TEXHOJOTUH CPEaH
oOyuaroniuxcs, co3fganue 00Ta, KOTOPbIA MOMOXKET YIPaBIATh YCTPONUCTBAMU B IOME YAAJIECHHO.

3agaun:

. Jlate mpencraBieHue o0 oaHOIUIATHOM KommbloTepe RaspberryPi m 00  ero
npeIHa3HAYCHHH,

. Jlath mipecTaBieHue 0 00Tax U 00 UX NPEIHA3HAYCHUH;

. W3yuuTh ¥ NPUMEHUTH OCHOBBI MPOrPAMMHPOBAaHUS HA s3bIke Python mis pemieHwus

IIOCTABJICHHOM 3a/1a4H.

TpeOoBanus K BXOAHBIM KOMIIECTCHIHUAM Y4YaCTHUKOB: HET

Kparkoe onmncanme: Ha mMacTep-Kjacce YyYaCTHUKH Y3HAIOT 0 00Tax M MX NpPeJHA3HAYCHUU;
co3ganyr Oota B Telegram, cmocob6HOro oTmpaBisTh M MNOIy4aTh cooOuieHuss oT RaspberryPi;
3anporpamMmmupyroT RaspberryPi, 4TroObl mnojgyuuTh BpemMs W Aary. Takke CMOTyT YIpaBiATb
koHTakTamMu GPIO ot Raspberry, nonkiarounB fBa cBeTouoa k kontaktaMm RaspberryPi GPIO.

Ilnan npoBeaeHNs/aATOPUTM ACHCTBUIM:

1. 3aHsATHE HAUMHAETCS CO 3HAKOMCTBA C YUaCTHUKAMH U1l KOM(POPTHON pabOTHI.
2. Ycranosuth Telegram.
3. Co3nate HOBOro 00Ta, KOTOpHI OyneT OTHpPaBIATh M MOJydaTh COOOIIEHUS C

nomotnsio RaspberryPi. B Telegram ectp BotFather, kotopsiii momoxeT HaMm co3nats 6oTa. Haiigure
«botfather» B mpunoxxeHumu.

4. 3aTeM HAIHUIINTE «/start», YTOOBI HaYaTh OOIIEHNE C OOTOM.

5. ITocne sToro HanumMTe «/newbot», 4TOOBI 3aIPOCUTH HOBOTO OOTA.
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6. Tenepb oH MOMPOCUT Bac Ha3BaTh CBOETO HOBOTO OOTA.

7. 3aTem OH MOTIPOCUT ums M0JIH30BATENS JUTSt oora. Beeaute
YHUKaJIbHOE MMS TOJIB30BATENs, YTOOBI CO3/1aTh CBOEro 60Ta. B mosryueHHOM COOOUICHUH MOSIBUTCS
ToKeH. COXpaHHUTE €ro, MOCKOJbKY OH OHAJ00UTCS B KOJIE.

8. 3arem HaiiauTe 60Ta, UCTIONB3YS €r0, YTOObI MOATBEPAUTD, YTO OOT CO3/IaH.

9. Mpl 3akoHUMIM co3faHue Oorta. Temeph Ham HY)KHO HamucaTh Koxa st RaspberryPi,
KOTOPBIH 3acTaBUT €ro OTBe4YaTb Ha cooOmeHuss oT O6ora. Ho mepen STUM HYXHO HPOU3BECTH
HEKOTOpbIe coenuHenus ¢ RaspberryPi.

10. [loaxmtounTe TMONOXKUTENBHBIM NPOBOJA KpacHoro ceeroauoga k GPIO 21 or
RaspberryPi 1 mocoequanTe OTpHULIATENFHBINA TPOBOJI KPACHOTO CBETOAMOJIA K 3eMJIE Yepe3 PEe3UCTOP
220 Om. AHajOru4HbIM 00pa3oM MOJKIIOYUTE IOJOXKUTEIbHBIA IPOBOJ 3€JIE€HOI0 CBETOAMOAA K
GPIO 20 ot RaspberryPi u otpumarenbHblii BHIBOJ] 3€JICHOTO CBETOIMO 1A Ha 3eMJIi0 uepe3 220-0OMHbIH
pe3ucTop.

11.  Ham HyxHO ycTraHOBHTH OHONMHMOTEKY Tenenopra B Raspbian. Beemute criemyrorryio
KOMaH/Iy B TepMHHae, 4TOObI e¢ ycraHOBUTH: sudopipinstalltelepot.

12. Hanucanne xoxa st paboTsl 6oTa.

13. TectupoBanue paboTsl 60Ta, yCTpaHEHHUE OITHOOK.

Heo0xoqumoe o0GopyaoBaHue | pacxogHble wmarepuajbl (Aasi npoBeneHus MK):
KOMITbIOTEpPBl MJIM HOYTOYK, RaspberryPi, KOMIUIEKT COE€IMHHUTENBHBIX MPOBOJAOB «mama-nama2, 2
cBeToIMo/a, 2 pesuctopa Ha 220 Owm.

IIpeanosiaraempbie pe3yjbTaThl 00Y4YAKOIIUXCSA: 3HAHUE M MOHMMAHUE OCHOBHBIX TMOHATHUM
MUKPORJIEKTPOHUKH, HABBIKM COOPKH AJIEKTPUUYECKUX CXEM C UCIOJIb30BaHUEM OecracuHOll MaKeTHOM
IJ1aThl, OCHOBBI AITOPUTMHU3ALINH, HABBIKHM ITPOrPaMMHUpPOBaHUs Ha si3bike Python.

Mpoaykr: nmporpamma i 6ota Telegram u RaspberryPi.

IIpuaoxenue 4.
MarepuaJbl I IPOMEKYTOYHON M MTOr0OBOM aTTecTalluH.
IIpoMexxyTOoYHast aTTECTALIMA.
TecToBble 3a1aHU.

Tect Nel.
1. Yt0 TaKkoe KonubleBoi oydep?
2. [Ipeanonoxum, 4YTO BaM B MPOrpaMMe HEOOXOAUMMO PpEalu30BaTh T'€HEPATOP

ciydaiiHeix yncen. [Ipeanoxxure He MeHee Tpex Hanbosiee MPaBUIbHBIX, HAa Balll B3I, pealn3aluuil
JAHHOM 3a7auu. B yem npeumyiiiecTBa U HEAOCTATKU Ka)J0ro BapraHTa?

B npoekte ucnonb3yercst MukpokoHTposiep Arduino Uno. Heo6xoaumMo oprann3oBath
yIpaBJICHHE JIAMIION ¢ HampsbkeHneM nutanus 12B u nmotpebiseMbiM TokoM B 1A. Bo3MokHO 111 3TO
cienatb MOMOIIbI0 MUKPOKOHTposuiepa U nodemy? Kakoil KOMIIOHEHT MO3BOJIUT YIPABIATH TaKOM
Harpyskoi? (He Oosee 8 mpeaToKEHUH ).

CoznaiiTeceTb,KKOTOPOHIIOAKIIOYEHOIBAYCTPOUCTBA: MAPIIPYTU3aTOPUKOMMYTATOP.
Brisicaute, pabotaioT nu 3TH ycTpoiicTBa 0e3 HacTpoilku («u3 KopoOku»). Jljis mpoBEepKH MOXKHO
UCIO0JIb30BAaTh JIOMOJIHUTEIBHO TOJBKO JIBa KOMIbIOTEpa (MO0 5 MpeiIoKeHUH Uil KaXkJI0ro
YCTPOMCTBA).

CKOJIBKO CHMBOJIOB MOKET cojepaTh uMms (aitna B Windows?

6. Kakoe uncno momkHa BeIIaTh (PYHKIUS OMpOCAa aHAJTOTOBOTO IMOPTa, €CIH MOoJaTh Ha
Hero Hanpsokenus posHo 2,5 B? Hanpsokenue nutanus ArduinoUNO cuutath paBHBIM 5B.

CoBpemMeHHbIE MHUKPOKOHTPOJUIEPHBIE TIAT(GOPMBI MO3BOJISAIOT MOAKIIOYATh K HUM
pazHooOpasuble nmatuuku. Knaccubunupyiite ne Menee 20 TakuxX [JaTYMKOB IO THIYy CHTHAA,
noTpebiiieMoMy TOKY, BUJ y OIpeieNiieMoil (U3N4eCKOl BETHYHHBI.

Urto, mo BamieMy MHEHHUIO, MPOU30MUIET, €CIU MOAKIIOUNUTE K MUKPOKOHTPOJUIEPHOM
wiaropme ArduinoUNO u 3amycTuTh OTHOBPEMEHHO TPU CEPBOIPUBOIA?

B. C moMoIIbI0 CBETOMMOOB M Iiathl Arduino cobepurte cxemy, KOTOpas UMHTHPYET
CHHXPOHHYIO pabOTy JBYX CBETO(OPOB Ha MEPEKPECTKE.

1 C TOMOIIBIO CEMH CETMEHTHBIX WHIMKATOPOB, TAKTOBBIX KHOMOK W rmiaaThl Arduino
co0epuTe cXeMy JEKTPOHHOTO CEKyHJIOMepa.

Tect Ne2.
1. UTto Takoe cTeK U Kak oH pabotaer?
2. B uem paznuumne Mexay HUGpPOBHIM U aHATIOTOBBIM MOPTAMU MHUKPOKOHTpoJLiepa?
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3. Onumure nNpuHIMN JAEWCTBUSA Mbe3ousiyuarens. Kak Bl Jymaere, B KakKux
YCTPOHCTBaxX OBITOBOM TEXHUKH OH MPUMEHSETCS U ISl 4ero?
CpaBuute npuHuun aeWcteus LCD-skpana ¢ ApyrumMu  HONYJISpHBIMH - TUIIAMU
9KpaHoB. Ha kakoM W3 THUIOB 3KpaHOB MH(MOpPMAIHs OcTaeTcsi 0ojiee YMTaeMOW Ha SPKOM COJHIIE U
nouemy? [IpoBeanure sKCIEPUMEHT.
Uro Takoe mepeMeHHas, THII MEepPEeMEHHON M 00JacTb BHIUMOCTH mepeMmenHou? Jlms
4ero NepeMEeHHbIE UCII0JIb3YIOTCS B IPOrPaMMUPOBAHUN?
g. Heo0xoauMo opranu3oBaTh XpaHEHHE MHOXKECTBA JAHHBIX C MAKCHUMAaJIbHOM 3aluTON
ot noteph. B kakoii Tunm RAID-maccuBa HE0OX0AMMO 0OBEIMHUTD )KECTKUE AUCKHA B TAKOM CIIydae W

nouemy?
1. Uro Takoe cepBONPHUBO, KaK OH YCTPOEH M YeM OH OTIMYAECTCS OT OOBIYHOTO MOTOpa?
8. UTto Takoe MaTYMKH | JUISl 4e€T0 OHU UCTIOJNB3YIOTCs? Kakue TUTIBI TaTYNKOB BBI 3HAETE?
9. C TmoMONIbI0 CBETOTUOTHOW COOpKH, MOTEHIMOMETpa W IaTtel Arduino coOepute

CXEeMY YIpaBJIE€HUs CBETOJUOJHON MHAMKAIMEH, KOTOpas OyAeT OTpa)kaTh TEKYIEe COMPOTHUBIICHUE
noteHomMeTpa. C MoMOIIbIO CBETOAMOAHOM COOpKH, TepMUcTOpa U Iuiathl Arduino cobepute cxemy
KOMHATHOTO TePMOMeETpa.

IIpunoxenne 5.
IMapameTpsl 3a1MTHI Keiica/mpoeKTa.

IMapameTpsl 321U THI Keiica/mpoeKkTa

[TapameTpsl Huzkuii Cpenuunii Bricokuii
1. Opwurun Tema HeakTyanpHa 1 He |[Tema mpoekTa Br160p akTyanbHON TEMBI
QIBHOCTh TEMBI |COOTBETCTBYET HEJOCTATOYHO aKTyaJIbHA U[IPOEKTA, €ro JIOTHYECKOE
Y WJIEN ITPOEKTaBO3PACTHBIM 3HauMMa, HO TBOpYECKH  0OOCHOBAaHME, HAIMYUE IJIaHa
0COOEHHOCTSIM U WHTEpecHa. 3HaeT NOPSA0KpPaOOTHI MO BBINOJHEHHUIO IIPOEKTA
[TOJTy4€HHBIM IPOBEACHUS
MIPOTPaMMHBIM 3HaHUSIM. HCCIIEJOBAaHHUS, UMEET IIaH
Her nnana paboTet paboThI HAJ TPOCKTOM

HaJT TPOEKTOM,
mporpamma MpuMHUTHBHA
Y BBITIOJTHEHA HEOPEKHO

1. Texuuu |(Cnadoe BiageHue JlocTaTouHo BiajgeeT B BrICOKOM cTEIeHH, BIagceT
€CKOE pPEIICHUE |OCHOBHBIMU OCHOBHBIMU OCHOBHBIMH JIA0OPATOPHBIMH
11a00paTOPHBIMU 1abopaTOPHBIMU MeTOqrKamMu/ HaBBIKAMH PabOTHI C
METOJMKaMH/HaBbIKaM M METOAMKaMu/ HaBbIKAMH  00OPYIOBaHHEM B OCHOBHOM
paboTHI ¢ paboThl ¢ 000PYJIOBAHUEM, CAMOCTOSATEIBHO, HE HCTIBITHIBAS
000pyIOBaHUEM. MHOT/IA C IIOMOIIBIO 0COOBIX TPYIHOCTEH.
M36eraer ynmoTpebiaTh  memarora. JleMOHCTpHUpYET YBEpEHHOE

CIICIIHAJIbHBIC TCPMUHBI. Coueraer CIICHAJIBHYIO BJIaJCHUC MMOHATUHHBIM
B cocTosstHuM BBIIIOJIHSITH TCPMHUHOJIOTHIO C OBITOBOM. alrapaTom. Brinonnser

JIMILb TPOCTEUIIIE BrrmonnsieT 3amanus MPAKTUYECKUE 3a/IaHUS C
MPAaKTUYECKUE 3a/IaHUSI | CAMOCTOATEIIbHO AJIEMEHTaMU TBOpYECTBA
mnemarora.
2. 3amuTa HesscHble Paccka3piBaer o B uetkoii nornueckon
MpOeKTa YMO3aKIIFOUEHHUS, MPOBEIEHHOM IMOCJIEIOBATEIILHOCTH U3JIaraeT
HEYMEHHE paccKazaTh O |[MCCICIOBAaHUH, HO HE MBICIIH, aHAJTU3HUPYET
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3. [IposiBn
SIEMBIN UHTEPEC
K 3aHATHSIM,
TBOpYECKas
AKTUBHOCTh

MuHUMaJIbHBIA HHTEPEC.
be3piHUIaTHBEH,
paboTaeT cam 1o cele,
3aMEYaHus TPUHUMACT
Bpake0HO, BCeraa
MPEIbSBIISCT MPETCH3HH,
OTCYTCTBYET
KOMMYHHUKATHBHBIN OTIBIT
3alIUTHI POEKTA

WNHTepec cTaOUITBHBIH.
Henocrarouno
WHUIMATUBEH B
COBMECTHOM TBOPYECTBE,
MPUCYTCTBYET
JPYXKEITIOOHOCTh B
0OIIEHNH C TOBapHUILaMH,
MPUCYTCTBYET
OTBETCTBEHHOCTH 3a 0011Iee
JIeT1I0, IETIOBUTOCTD, HE
JOCTATOYHO TIOJTHO
COrJIacyeT CBOM JEHUCTBUSA C
NENUCTRUAMU KOMAH LI

beckoOH(IMKTHO U MTHULUATHBHO
pabotaet B KoMaHze, 3pdekTuBHO
pactpeenstoTcs 00s13aHHOCTH
BHYTPU KOMaHJbl. Y4acTue B
COpPEBHOBAHUSX U (PeCTUBAIIX
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