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BBEJAEHUE

Cy1iecTByeT MHOXXECTBO BaXXKHBIX MPOOJIEM, HA KOTOPhIE HUKTO HE XOUeT
oOpamath BHUMaHHUSA, 1O TE€X IMOp, TIOKa CHTyallusd HE CTAHOBHUTCS
karactpopuyeckoir. OpHoW u3 Takux mpobnem B Poccum sBmstorcs: €
HEJI0OCTaTOYHasi O0ECNEeYeHHOCTh HWHXKEHEPHBIMH KaJpaMU W HU3KUH CTaryc
UHXEHepHoro oOpa3zoBanus. Celyac HEOOXOAMMO BECTH MOMYJISPU3ALMIO
npodeccun uHXKeHepa. VHTEHCHBHOE UCIIOJIb30BaHUE pPOOOTOB B OBITY, Ha
NpOU3BOJACTBE M 1mojie 0osi Tpebdyer, dYTOOBI MOJB30BAaTENU  OO0Jaaanu
COBPEMCHHBIMH 3HAHMSIMH B OOJIAaCTH yIpaBjieHUS poOOTaMH, YTO IO3BOJIUT
pa3BUBaTh  HOBBIC, YMHBIE, Oe3omacHple ®W  0OoJiee  TPOJBUHYTHIC
aBTOMATU3UPOBAHHBIC cHUCTeMbl. HeoOXoammMo MPUBUBATH MHTEPEC YUYAIIUXCS K
00J1aCTH pOOOTOTEXHUKU U aBTOMATU3UPOBAHHBIX CHCTEM.

UTtoObl 1OCTHYHL BBICOKOTO YPOBHSI TBOPUYECKOTO M TEXHUYECKOTO
MBIIJICHUS, JI€TU JODKHBI MPOWTH BCE 3Tallbl KOHCTpynpoBaHus. HeoOxomumo
MIOMHHUTh, YTO TAKHUE€ 3aJla4d CTABATCS, KOTJa yYalllUecs MMEIOT ONpeeSIEHHbIN
YPOBEHB 3HAHUH, OTIBIT paboTHhI, yMEHUS u HaBBIKH.
FOnbie uccnenoBaTeny, BOWs B 3aHUMATENIbHBIIT MUP POOOTOB, MOTPYXKAIOTCS B
CIOKHYIO cpely HWH(OPMALMOHHBIX TEXHOJOTHUM, TMO3BOJSIOMIMX pobdoTam
BBINIOJIHATH [IMPOYAUIINN KPYT (DYHKIIHIA.

1. TlosicHUTENBLHAS 3AIMCKA

PaGouast mporpamMmma coctaBieHa ¢ y4ETOM HOPMATUBHBIX JOKYMEHTOB:
Cnucok HOpMATHUBHO-TPABOBbIX JOKYMEHTOB:
o @epnepanbhblii 3akoH OT 29.12.2012 1. Ne273-®3 «O06 o6pa3oBaHuu B

Poccuiickon @enepanum»

o KoHuenmus pa3BuUTHS JOMOJHUTEILHOTO oOpa3zoBanust B PD (yrBepkiaeHa
pacnopsbkenuem IIpaBurensctBa PO ot 04. 09.2014 No 1726-P)

e Crparerus pa3Butus BocnuTanus B Pocculickon ®denepanuy Ha nepuos 10
2025 roma (yrtBepkneHa pacrnopsbkeHuem [IpaBurensctBa Poccuiickoit
deneparuun ot 29 Mas 2015 r. Ne 996-p)

e [lpuka3z MunucrepcrBa npocsemieHuss Poccuu ot 9.11.2018 Ne 196 «O6
yTBepkeHun [lopsinka opraHu3anuu ¥ OCYIIECTBICHUS 00pa30BaTelIbHOMN
JEATEIIBHOCTH 110 JOTIOJIHUTEIHbHBIM 00111e00pa30BaTeIbHBIM IPOTPaMMaM»»

e IlocranoBinenue ['71aBHOTO TOCYJapCTBEHHOTO CAHUTAPHOIO Bpaua
Poccuiickoit @eneparnuu ot 4 utons 2014 roma Ne 41 «OO0 yTBepKaeHUU
CanlluH 2.4.4.3172-14 "CaHUTapHO-dOUAESMHOJIOTHYSCKHNE TPeOOBaHUS K

YCTPOMCTRBY, COACPIKAHUIO n OopraHu3anmnmn pPEeXHUMa Da6OTBI
O6D330B3T€HBHI)IX OpraHM3alui JONOJHUTEILHOIO O6DaBOBaHI/I$I JIETEI»
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CanurtapHo-snuaemuonornueckue  npasuna  CII 3.1/2.4  3598-20
«CaHUTapHO-3MUIEMHUOIOTTUECKIE TpeOOoBaHUS K YCTPOMCTRBY,
COJICp’)KaHUI0 M OpraHu3alu paboThl 00pPA30BATENIbHBIX OPTraHU3ALMN U
JIPYTrUX 0OBEKTOB COLMAIIBHON MHMPACTPYKTYPHI JUIsl IETEH U MOJIOJCKH B
YCIIOBUSIX PACHpPOCTpPaHEHUs] HOBOM KopoHaBupycHou uHpekuuu (COVID-
19)», yTBepKIeHHbIE MOCTAHOBJICHHEM [ TITaBHOTO TOCYAapCTBEHHOTO
canuTapHoro Bpaya Poccuiickoit @enepanuu ot 30.06.2020 Ne 16

[Ipuka3 MuHHcTepcTBa OOpa3oBaHus W Hayku Camapckoil 00jacTu OT
20.08.2019 T. No 262-on «O06 YTBEPKJICHUU [IpaBun
NEePCOHUPUITMPOBAHHOTO (PMHAHCUPOBAHUS JTOTIOJHUTEIHLHOTO 00pa30BaAHMS
Jeren B Camapckoi oOnacTu Ha OCHOBE ceprudukara
nepcoOHUUIIMPOBAHHOTO (PMHAHCUPOBAHUS JTOMOJHUTEILHOTO 00pa30BaHUs
nereid, oOydarolmuxcsa 10 JOTOJIHUTEIBHBIM  00I111e00pa3oBaTeIbHBIM
porpaMmam»»

Metoauyeckie pPEKOMEHAAIMU [0 MPOEKTHUPOBAHUIO JIOMOJHUTEIBHBIX
oOIIIepa3BUBAIONINX MPOrPaMM, HAMPABJICHHBIX MUCHMOM MUHOOpHAYKH
Poccum ot 18.11.2015 Ne 09-3242.

«MeTtoauueckue  peKOMEHAAIMU MO  pa3pabOTKEe  JIOMOJIHUTEIBHBIX
oOmreoOpa3zoBarenbHbIX nporpamMmy ([Ipunoxenue kK MUCbMy MHUHUCTEPCTBA
oOpa3zoBanuss U Hayku Camapckoit o6mactu 03.09.2015 Ne MO -16-09-
01/826-TVY)

Vceras I'bOY COII c.Ucaknel, nonoxkenne o CII «Kaneiimockom» ot 15
HOs10ps 2011 1. Ne789-01

Vyueonoro mrana 'BOY COLI um. M.K.OBcsaunukoBa ¢. Ucaknel Ha 2022-

2023 y4eOHsbIi TOS;

Cpok peanuzanuu nporpaMmmsl 1 rof, ajis yqammxcs 5-9 Kiaccos.
VYuebnpiii kypc Bkiodaer 108 ydeOHBIX YacoB B TOJ TEOPETUUCCKUX U

npaktudeckux. Kypc MOXeT OBbITh HCIONB30BAaH NPH HM3YyYEeHUH WHGOPMATHKH,
TEXHOJIOTUH U (PU3UKH.

[IpeameToM wu3y4deHUs SBISIOTCS TMPUHIUMIBI W METOJBI pa3paboTKH,

KOHCTPYHUPOBAHUS M MPOTPAMMHUPOBAHUS YIIPABIAEMBIX 3JICKTPOHHBIX YCTPOWCTB
Ha 0ase BBIYMCIUTEIHLHOrO KOHTposutepa Arduino.

Ienecoodpa3HoCTh N3yUeHHSI JAHHOTO Kypca onmpeaeasieTcs:

BOCTPEOOBAHHOCTBIO  CHELMAIUCTOB B  00JIACTH  IPOrpaMMHUpPYyEMOU
MUKPOAJIEKTPOHUKH B COBPEMEHHOM MHUPE;

BO3MOKHOCTBIO PAa3BUTh U MNPUMEHUTh HA NMPAKTUKE 3HAHUSA, IOJIYYECHHBIC
Ha ypoKax MaTeMaTuku, Gu3nuku, THHOPMATHUKH, TEXHOJIOTHH;

BO3MOXKHOCTBIO ~ TPEJAOCTABUTh YYEHUKY 0Opa3oBaTeNbHYIO  Cpemy,
Pa3BUBAIOIIIYIO €TI0 TBOPUYECKHUE CMOCOOHOCTH M aMOUIIUM, (OPMUPYIOITYIO



WHTEpEC K 00yUYEHUI0, MOACPIKUBAIOIIYIO CAMOCTOATEILHOCTh B IMIOMCKE U
MIPUHATUU PELLICHUM.

eau Kypca:

MO3HAKOMHTh yYallUXCs C MNPUHIUIAMH M METOAaMH  pa3paboTKH,
KOHCTPYMPOBaHHS U MPOrPAMMHUPOBAHHUS YIPABISIEMBIX AJICKTPOHHBIX
YCTPOUCTB Ha 0a3e BRIYUCIUTEIBHOTO KOHTpoLIepa Arduino;

pa3BUTh  HABbIKM  MPOTPAaMMHUpPOBAaHUS B COBPEMEHHOW  cpeje
IPOrpaMMUPOBAHMS;

yIIyOUTh  3HaHWA, TOBBICUTH MOTHBAIIMI0O K OOyYEHHIO IyTeM
MPAKTHYECKOTO WHTETPUPOBAHHOTO TPUMEHEHHWsS 3HAHWM, IMOJYYCHHBIX B
pa3IMYHBIX ~ 00pa3oBaTENbHBIX  OOMacTax  (MaTeMmarwka,  (Qu3MKa,
uHPOpMATHKA, TEXHOJIOTHN);

pPa3BUTh UHTEPEC K HAYYHO-TEXHUYECKOMY, MHKEHEPHO-KOHCTPYKTOPCKOMY
TBOPYECTBY;

Pa3BUTb TBOPUCCKHC CIIOCOOHOCTH Y4alnuxcs.

3agaum Kypca paccMaTpPUBAIOTCS HA TPEX YPOBHSAX:

[lepBbIii ypOBeHb — PEHNPOAYKTUBHBIA (YYCHHK TIOHMMAeT, MOXKET
BOCIIPOU3BECTU 0€3 OINO0K);

Bropoii ypoBeHb — «HHTEpIpeTanus» (yUYeHHK IIOHHMAaeT, MOXKET
IPUMEHHTD C U3MECHCHUSAMH B TIOXOXKEH CUTYaI[UH);

Tperuii ypoBeHb — «H300peTeHHE» (YUCHHMK MOXET CaMOCTOSITEIbHO

CIPOEKTHPOBATh, CKOHCTPYHPOBATh W 3alpOrpaMMHUPOBATH YCTPOMCTBO,
penaroniee NoCTaBJICHHYIO MIEpe] HUM MPAKTUYECKYIO 3aa4y).

IlepBblit ypoBeHb: Ha 0Oa3e Arduin0 ¢ UCHOIB30BaHUEM MAKETHOH ILIaThl U
HA0OpPa JIEKTPOHHBIX JICMCHTOB, HAYYUTh YUAIIIUXCS:

IIOHUMATh 33/IaHHBIE CXEMBI JJIEKTPOHHBIX YCTPOUCTB U BOCIIPOU3BOIUTH UX
Ha MAaKEeTHOM IIaTe, IOHMMATh Ha3HAYEHHUE PJIEMEHTOB, UX (DYHKIIUIO;
MTOHMMATh MPABUJIA COEAUHEHNS IETANIEH B €IUHYIO DJIEKTPUUYECKYIO LIETb;
NOHMMAaTh  OrPAaHWYEHHUSs M  TpaBUja  TEXHUKH  O€30MaCHOCTU
(YyHKUMOHUPOBAHUS 1IETH;

IIOHMMAaTh HAIMCAHHBIM IIPOIPAMMHBIM KOJ YIPaBICHUS YCTPOWCTBOM,
BHOCHUTb HE3HAUYMUTEJIbHBIE HW3MEHEHHs, HE 3aTparuBarolue CTPYKTYpy
porpaMmbl (HarpuMep, 3Ha4eHUs1 KOHCTAHT);

3aIKChIBATh OTJIAYKEHHBIN MPOrpaMMHBIN KoJ1 Ha Tiaty Arduino, HabronaTh
Y aHAJIM3UPOBATh PE3yJIbTaT padOThI;

MCIIOJIB30BaTh  MOHUTOP  IIOCIENOBATEIBHOIO IOpTa JUIA  OTJIAAKU
OporpaMMbl, HaONIONEHHS 3a TMOKa3aTeNsIMU JaTYMKOB U HM3MEHEHHEM
3HAYEHHUUN IEPEMEHHBIX.



BTopoii ypoBenb: Ha 6aze Arduino ¢ nCnoab30BaHUEM MAaKETHOMH IUIaThl M HA0Opa
AIIEKTPOHHBIX AJIEMEHTOB, HAYYUTh YUAIIUXCS:
® [IOHWMATh 33JJaHHBIC CXEMBI DIICKTPOHHBIX YCTPONUCTB U BOCIIPOU3BOIUTH UX
Ha MaKETHOM TUIaTe;

® JIOHMMAaTb Ha3HA4YCHHUC 3JICMCHTOB, HX q)YHKHI/IIO,
¢ JIOHHUMATh IIpaBHUJIda COCANHCHUA HCTaHCﬁ B CAUHYIO 3JICKTPHYCCKYIO IICIIb

® [IOHMMATh OTpaHUYCHHUS u npaBWjia  TEXHUKH 0e30MmacHOCTH
(GYHKITMOHUPOBAHUS 1ICTIH;

L MOI[I/ICI)I/IHI/IpOBaTB 3aJaHHBIC CXCMBI AJIs1 N3MCHCHHBIX YCHOBHI;'I 3aJa4u,

® [IOHMMAaThb HANMCAHHBIA INPOIPAMMHBIN KOJ YNPABJIECHUS YCTPOMCTBOM H
MOM(ULIKPOBATH €0 AJI1 U3BMEHEHHBIX YCIOBHI 3a/1auy;

® CaMOCTOATCIbHO OTJIAXUBAThb HpOFpaMMHbIﬁ KO, UCIIOJIb3Yys, B YaCTHOCTH,
TaKNC CpCACTBA KaK MOHUTOPHUHI MMOKa3aHuM JaTYNKOB, 3HAYCHUMN
IICPCMCHHBIX U T. II.;

® 3aNKCHIBATh OTJIAKEHHBIA POTPAMMHBIN KO/ Ha riaTy Arduino, Habaromats
U aHaJU3UPOBATh PE3yNbTAT PabOThI, CAMOCTOSATENIBHO HAXOAUTh OMIMOKU U
UCIIPABJIATH UX.

Tperuii ypoBeHb NpeaIoaracT JOCTHKEHUE PE3YIbTATOB BTOPOrO YPOBHS H,
KpOME  TOro, yMEHHE YYalluxXxcs  CaMOCTOSITENBHO  IPOEKTUPOBATH,
KOHCTPYHpPOBaTb M  IPOrPAMMHMPOBATH  YCTPOMCTBO, KOTOPOE  pEIIAeT
MPaKTUYECKYIO 3a/1a4y, CPOPMYIHPOBAHHYIO YUUTEIEM MU CAMOCTOSATEIBHO.

2. Buabl 1 (popMbl 1eSTEJILHOCTH N0 NPOorpamMme.

OCHOBHBIMH BHAAMM JCSATEIBHOCTH 10 IPOTPAMME SIBJISTFOTCS:

- 3HaKOMCTBO C UHTEPHET-PECYPCAMHU, CBI3aHHBIMU C POOOTOTEXHUKOM;

- [IpoekTHas eITENBbHOCTD;

- Pabora B mapax, B rpyrmax;

- CopeBHOBaHMSI.

®opma 00y4eHus:

Ouynas. Bo Bpemsi J3NHMIEMHOJOTMYECKOH CHUTyalluM BO3MOKHA
AUCTAHUMOHHAA (popMa 00y4eHUsI

DopMbl 3aHATHH:

- JICKLUS;

- Oecena;

- IEMOHCTpalIUs;

- IPaKTHUKA;

- TBOpUecKas padora;

- IPOCKTHAS JESTEIBHOCTb.



Dopmul opeanuzayuu 0eameapbHOCH U TPYIIOBasl.

Pestcum 3anamuit 2 paza B Hezento 1o 1,5 akaieMU4ecKux 4., OJHO 3aHSATHE
nnutcest 40 muH. [lepepsiB Mex 1y 3aHATUSIMH 10 MUHYT.

Hanonnsaemocms yueonvix cpynn — 15 yen.

Jlannasa obuieodpazosamenvHas 00uepa3eUBAOWLAA NPOZPAMMA UMECH
MexXHUYECKyl0 Hanpagi1eHHOCmb

3. [lnannpyeMble pe3yabTaThbl 0CBOEHHS 00y4AIOLIMMHUCH TPOrPaAMMbI

JTuunocmmuoie pe3ynromamot:
K nu4HOCTHBIM pe3ysibTaTaM OCBOCHMS Kypca MOKHO OTHECTH:
- KPUTUYECKOE OTHOIIEHUE K MH(OPMALIUA U U30UPATEIBLHOCT €€ BOCTIPUSITHS;
- OCMBICJIEHHE MOTHUBOB CBOMX JICCTBUI TP BBINOJHEHUH 3aaHU;
- pa3BUTHE JIFOOO3HATEIBHOCTH, COOOPA3UTEIBLHOCTH MIPHU BHITIOJIHEHU N
pPa3HOOOpa3HbIX 33JlaHUK MPOOIEMHOIO U SBPUCTUYECKOTO XapaKkTepa;
- pa3BUTHE BHUMATEIbHOCTH, HACTOMYUBOCTH, LIEIEYCTPEMIIEHHOCTH, YMEHUS
MIPEOJ0JIEBATh TPYJHOCTU — KAYE€CTB BECbMa BaXKHBIX B IPAKTHUYECKOMN
JESATEILHOCTH JII000TO YeII0OBEKa,;
- Pa3BUTHE CAMOCTOSITEILHOCTH CYKJICHUH, HE3aBUCUMOCTH U HECTAaHAAPTHOCTH
MBIIUICHUS;
- BOCIIUTAHUE YyBCTBA CIIPABEIJIMBOCTH, OTBETCTBEHHOCTH;
- Ha4aJ10 Tpo(heCCUOHATIBHOTO CaMOOMPEIeICHHS], 03HAKOMJICHUE C MUPOM
npodeccHid, CBA3aHHBIX ¢ POOOTOTEXHUKOM.
Memanpeomemmnuwie pe3yivmamaol:
Pecynamusnvle yHusepcanvhbvie yuednvie oeticmsusi:
- IPUHUMATD U COXPAHATh yUeOHYIO 3a/1a4y;
- INIAHUPOBATh TIOCJIEIOBATEILHOCTh 11arOB aJITOPUTMA JIJISI IOCTHXKEHHUS 11EJIH;
- (QopMupoBaTh yMEHHUS CTaBUTh II€JIb — CO3JaHUE TBOPYECKOW PabOTHI,

IJJAHUPOBATH TOCTUKEHUE ITOM LEIIH;

- OCYLIECTBIIATh UTOTOBBIN U ITOIIArOBBIM KOHTPOJIb 110 PE3YIIbTATY;

- AJICKBATHO BOCIPUHUMATD OLIEHKY YYUTEJIS;

- pa3ianyaTh cocod U pe3yibTar JeHCTBUS;

- BHOCUTbh KOPPEKTHUBHI B JICUCTBUS B CIIy4ae pacXxOXkJACHUS pe3ysibTaTa pEIICHUSI—
3aJlayd Ha OCHOBE €€ OLEHKM M Yy4yeTa XapakTepa CcJlIeJaHHBIX OIIMOOK; B
COTPYIHHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIE YUEOHBIC 3a/1a4H;

- IPOSIBIISITH TO3HABATENBbHYIO HMHULIMATUBY B YU€OHOM COTPYIHUYECTBE;

- OCBaMBaTh CIIOCOOBI peUICHHs MPOOJIEM TBOPYECKOTO XapakTepa B KU3HEHHBIX
CUTyalUsIX;



- OLEHMBATH ITOJYYAIOIIMMCA TBOPYECKMM TMPOAYKT M COOTHOCHTH €r0 C
W3HAYaJIbHBIM 3aMbICJIOM, BBINOJHATh 110 HEOOXOJMMOCTH KOPPEKLUUHU JUOO
IpOAYKTa, TU00 3aMbIcia.

llo3nasamenvivle ynugepcanivhvlie yuebnvle etucmeusi:

- OCYIIECTBIISITh TMOUCK HHQOpPMAIMM B HHIMBUIYaTbHBIX HH(DOPMAIIMOHHBIX
apxMBax ydJallerocs, HHpOpMallMOHHOHN cpesie 00pa30BaTEILHOTO YUPEKACHUS, B
benepanbHBIX XpAaHUINIAX HHPOPMAIIMOHHBIX 00pa30BaTEeIbHBIX PECYPCOB;

- UCIIOJIb30BaTh CPEACTBAa MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHIMA
JUISL pEIIEHNs KOMMYHHUKATUBHBIX, I03HABATEIbHBIX U TBOPUYECKUX 3a/1a4;

- OPUEHTUPOBATHCS Ha pa3HOoOpa3ue crnocoOOB peLICHU 3a/1a4;

- OCYLIECTBJISITh aHajgu3 OOBEKTOB C  BBIJCICHHUEM CYIIECTBEHHBIX H
HECYIIECTBEHHBIX IPU3HAKOB;

— IPOBOAUTH CpaBHEHHE, KJIACCU(UKALMIO MO 3aJaHHBIM KPUTEPUSM; CTPOUTH
JIOTUYECKUE paACCYXACHHS B (POpPME CBSA3M MPOCTBIX CYXKIECHUH 00 OOBEKTE;
yCTaHaBJIMBATh aHAJIOTUH, IPUYNHHO-CIIE/ICTBEHHbBIE CBA3H;

— MOJICJIUPOBaTh, NMPEOOPa30BBIBATh OOBEKT U3 UYBCTBEHHON (POPMBI B MOJIEIb,—
I7Ie BBIACJICHBl CYIIECTBEHHbIE XapaKTEPUCTHKH OOBEKTa (TPOCTPaHCTBEHHO-
rpauyeckasl WM 3HaKOBO-CUMBOJIMYECKas );

- CHHTE3UPOBATh, COCTABJATH LIEJIO€ U3 YaCTEH, B TOM YHUCJIE CaMOCTOSTEIBHOE
JIOCTPaVBaHKUE C BOCIIOJIHEHUEM HEIOCTAIOIIUX KOMIIOHEHTOB;

— BbIOMpaTh OCHOBAHUS U KPUTEPUU AJI CPABHEHUSI U KJlacCU(UKALUN OOBEKTOB;

Kommynuxamuenvle yHusepcaibHble VU€6Hbl€ oeticmeust.

- apryMEHTUPOBATh CBOIO TOYKY 3pEHHUS Ha BHIOOP OCHOBAHUN U KPUTEPUEB IPH
BBIJICJICHUH TIPU3HAKOB, CPABHEHHUH U KJIACCU(PUKAIIUA OOHEKTOB;

- BBICTTYIIINBATh COOECETHUKA U BECTH JTUAJIOT;

- MpU3HABaTh BO3MOXKHOCThH CYIIIECTBOBAHMS PA3JMYHBIX TOYEK 3PCHHS M TIpaBa
Ka)XJIOTO UMETH CBOIO;

- IUTAaHUPOBaTh Y4eOHOE COTPYIHUYECTBO C YYUTEIEM U CBEPCTHHUKAMH,
OTPENENATh 1eNd, GYHKIIUA YIACTHUKOB, CIIOCOOBI B3aUMOCHCTBUS;

- OCYIIECTBIATH IMOCTAHOBKY BOMPOCOB — HWHUIMATUBHOE COTPYIHUYECTBO B
MOKCKe U coope nHbopMaIy;

- pa3pematb KOH(IHMKTH — BBISBICHUE, WACHTH(PUKAIMS TPOOIEMBI, MOUCK H
OIICHKA aJbTCPHATUBHBIX CIIOCOOOB pa3pelIcHus] KOHMIUKTA, IPUHATHE PEIICHUS
W €r0 peayM3allys; ynpaBlATh IMOBEICHUEM IapTHEpPa — KOHTPOJb, KOPPEKIIUS,
OIICHKA €ro JAchCTBHI;

- YMETh C JOCTaTOYHOW TIOJHOTOW W TOYHOCTHIO BBIPAXKATh CBOM MBICIHA B
COOTBETCTBHH C 33/1a4aMU U YCIOBUSMHU KOMMYHUKAIIUH;



- BJIAJIETh MOHOJIOTUYECKON U JUATIOTHYECKON (JopMaMU PEUH.

Ilpeomemmnuwie pe3yrvmamot
- ydaiiudecs O3HAKOMSTCS C KOMIUIEKCOM 0a30BbIX TEXHOJIOTHMM, MPUMEHSEMbIX
OpyU CO3JaHUU POOOTOB C HCIIOJIB30BAHUEM COBPEMEHHBIX pa3pabOTOK IO
pOOOTOTEXHUKE B 00JIaCTH 00pa30BaHUS;
- o0ywarcs  OCHOBHBIM  mpuemMaM COOpKH W  MPOTrPaMMHUPOBAHHUS
POOOTOTEXHUYECKUX CPEACTB HA 6a3e MUKPOKOHTpOIUIEpa ApAyHHO;
- npuoOpeTyT OOIleHay4YHble U TEXHOJOTMYECKHUE HABBIKM KOHCTPYHMPOBAHUS U
MPOCKTUPOBAHUS.
- 00yuaTcsi OCHOBaM si3bIKa MporpamMmmupoBaHusi C++ Ha OCHOBE Cpebl
nporpammupoBanusi Arduino IDE;
- oJIy4at 0a30Bbl€ 3HAHUS B 00JACTU (PU3UKH 3JIEKTPUYECTBA, FIEKTPOTEXHUKH U
CXEMOTEXHUKH.

JlononHuTenbHas oOpa3oBaTeibHas mporpamMma «PoOOTOTEXHHMKA» COCTOUT
U3 6-TH MOJTyJIEH.

Lenb, 3amaum, CrocoObl ONpeaeaeHUus Pe3yIbTaTUBHOCTH, a Takxke (POpMBI
MOABE/ICHUSI UTOTOB peaii3alliy JOTOJIHUTEIHPHON 00pa3oBaTeIbHOM ITPOrpaMMBbl
MPEACTABIICHBI B KQXKI0M MO/JTYJIE.

[Ipu cocrtaBieHUM Yy4eOHON TIPOrpaMMbl YUHUTBIBAIUCH  CIEAYIOIIUE
NPUHOUNBI 00y4YeHMsl: HAyYHOCTH, MOCIIEIOBATEIIBHOCTH, JAOCTYIMHOCTH, CBS3b
TEOPUU C TPAKTUKOM, CO3HATEIBHOCTH M AaKTUBHOCTH, CHUCTEMHOCTH U
ITOCJIEIOBATSIHLHOCTH.

Metoasl 0OOydeHMS: CJOBECHbBIC, HAIJISIAHBIC, MPAKTUYECKHE, MPOEKTHAas
JIeATEeILHOCTD, KEHC-METO. . .

Y4eOHbIN MUIaH MOAYJIEl
JAONOJIHMTEIbHOH 00111e00pa30BaTEe/IbLHON 001IepPa3BUBAIOLIECH IPOrPAMMBI

«P0o00TOTEXHMKA HA APIYHHO)

Ne KoaunuecTBO 4acoB
/ HaumeHnoBanue MoayJist
n Bcero Teopus IMpakTrka
1 Beenenue/ Teopernueckue 21 11 10
OCHOBBI 3JIEKTPOTEXHUKH
2. | Anmaparnas yacts Arduino Uno 13 4 9
[IporpammupoBanue Ha C++
3 B cpeae Arduino IDE 15 ! 8




4 [Ipocteie mpoekTsl HAa Arduino 26 2 24
Uno
5 [IpoekTsl ¢ I/ICHOJ‘IBSOB&HE/IGM 20 6 14
MOAKITFOYAEMBIX MOJYJIEH
6. | 3auers 13 2 11
UTOIo 108 32 76

Conepxxanue 10M0JHUTEILHOH 00111€00pa30BaTeIbLHOM 001Iepa3BUBAIOILEH
nporpammbl «Po00TOTEXHUKA HA APIYMHO)

1. Moayab. BBonHoe 3ansitue, uHcTpyKTax o Th. Teopernueckue
OCHOBBI JJICKTPOTEXHUKH.
Teopemuueckaa yacms: 3HAKOMCTBO C IOHATHSAMH JJIEKTPUYECTBO, 3aKOH Owma,
IIEPEMEHHBIM W TOCTOSIHHBIM TOK, I€YaTHASI M MAKETHAsl IUIaThl, KOMMYTAaLHS;
U3Y4YCHUE CBOMCTB PAJHOIIEMEHTOB.
Ilpakxmuueckas yacmv: O3HAKOMJIEHUE y4YalIUXCs ¢ HAOOPOM PainO3JIEMEHTOB U
UX CBOMCTBAMU; CO3/IaHUE U NOJKIIOUYECHUE DJICKTPUUECKUX LIECTIEH.

2.Moayasb. Annaparnasi 4yactb Arduino Uno.

Teopemuueckaa uacmv: 3HAKOMCTBO ¢ IMato Arduino Uno, u3yueHue ee
CBOMCTB, 3HAKOMCTBO C OCHOBHBIMH (PYHKIUSIMU KOHTPOJUIEpA; TMOIKIIOUYCHHE
PaZMOAJIEMEHTOB K KOHTPOJUIEPY; MUCIOJIb30BAaHUSI MOHUTOPA TOCIIEI0BATEIILHOTO
1opTa KOHTPOJUIEpa.

Ilpaxmuueckas yacmop: cOOpKa yJalIUMUCS IIEMEHTAPHBIX DJIEKTPHUECKUX CXEM
Ha 3aje koHTpoJuiepa Arduino UNO.

3. Moayas. IlporpammupoBanne Ha C++ B cpene Arduino IDE.
Teopemuueckas wacmov: 3HAKOMCTBO C S3BIKOM MporpammupoBanus C++ B cpene
Arduino IDE, u3ydenue 06a30BBIX AJIEMEHTOB SI3bIKa MPOTPAMMHUPOBAHMS TIPU
pabote ¢ koHTpoiiepoM Arduino UNO, 3arpy3ka W oOTJajgka CO3JaHHOU
POTPAMMBI.

Ilpakmuuecxas yacms. niporpammupoBanue kKouTposuiepa Arduino UNO B cpene
Arduino IDE Ha s3eike mporpammupoBanusi C++. Co3maHue TPOCTHIX CXEM
YIpaBJICHHUS.

4 Monyas. IIpoctsie npoexkTsl Ha Arduino Uno.

Teopemuueckas uacmp: W3y4CHHE CO3JIaHUS TMPOCKTOB Ha 0a3e KOHTpoJuiepa
Arduino UNO; usydeHnue croco00B MOAKIIOUCHUS U YIIPaBICHHUS KOHTPOJUIEPOM U
HIOMOIIBIO MTPOCTHIX PAJHOIIEMEHTOB.




Ilpaxmuueckasa wacmv: cO3laHuE TPOCTHIX IMPOEKTOB Ha 0a3e KOHTpoJuiepa
Arduino UNO wucnosip3ys pas3iuuHbie COYETAHHS  PATUOIIEMEHTOB H
IPOrpaMMUPOBAHUS KOHTpOJIepa A1 padoThl ¢ HUMU. TBOpUecKue 3a/1aHus.

5. Moayab. IIpoekThI ¢ HCIOJIb30BAHHEM MOAKIIOYAaEeMbIX MOYJIel
Teopemuueckas uacms. NU3y4EHUE CBOMCTB MOYJIEH, TaTYMKOB U JIBUTATEIIEH,
NoAKIoUYaeMbIX K  KoHTpojuiepy Arduino UNO; wu3ydeHHe CrmocoOoB
MOJKJIFOYEHHUS U YIIPABJICHUS KOHTPOJUIEPOM BHEIITHUMH YCTPOWCTBAMMU.
Ilpaxmuueckas yuacmo: Co3/jaHUE IPOEKTOB C UCIOJIH30BAHUEM MOAKIFOUYAEMbIX
MOJyJIeH, CO31aHNEe COOCTBEHHBIX MPOECKTOB HA OCHOBE M3YUYEHHOT0 MaTepuaa.

6. MoayJib. 3aueTsl.

Teopemuueckass uyacmv: YCTHBIA ONPOC MO TEeMaM: JJIEKTPOTEXHHKA,
poOOTOTEXHHKA, KOHCTPYHUPOBAHHUE, TPOTPAMMUPOBAHUE.

IIpaxmuueckas ywacmwb: cOOpKa ¥ IPOrPaMMUPOBAHUE 3aUETHOTO TPOEKTA.

Kanenaapublid mian
JIOTIOJIHUTENBHON 00111e00pa30BaTeIbHON 00LIepa3BUBAIOLIEH TPOTrpaMMBbl
«PoboToTEXHUKA Ha APAYHHO»

Ne HanmenoBanue tem KoangecTBo 4acos ®opmsbl
/1 aTTecTanuu/
Bcero | Teopuss | Ilpaktuka KOHTPOJIA
BBenenue B pogororexunky TeopeTnueckne 0CHOBBI 3JIEKTPOTEXHUKH
Mopayas Nel
BBogHoe 3aHsTHE, Bxopsamas
MHCTpYKTax no Th. JTIUArHOCTHUKA,
3HadeHne nHPOPMATUKH, HaOJII0ICHHE
KHOCPHETHKH, becena,
POOOTOTEXHUKH, HaOJIIOAECHUE,
1 | 2NEeKTPOHUKHU B 3 3 0 MpaKTHIecKast
COBPEMEHHOM pabora
MHpE.DJIEKTPUUYECTBO, 3aKOH
Oma
[IepemMeHHBIN 1 TOCTOSTHHBIN
TOK
becena,
5 [TeuaTtHast 1 MakeTHas 9 1 1 HaOIroICHHE,
IJIaThl, KOMMYyTalUs MpaKTU4eCKast
pabora
Pe3ucrop, becena,
3 | mocliieioBaTeNbHOE U 2 1 1 Habmoncnue,
MpaKTUYECKas
MapajyIeIbHOE COCAUHECHHUE
paboTta
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becena,
[ToTeHuoMeTp U 9 1 1 HaOJIIOJICHHUE,
dboTope3ucTop MpaKTHYeCcKast
paboTta
becena,
Jlnob1, BRITPSIMUTEH.
HaOJIIOJICHHUE,
CBeTOMOIbI, pacyeT TOKa 3 1 2
MpaKTUYECKasI
JUTSI CBETOAMO/IA
pabora
becena,
HaOJIIOICHUE
Tpanzuctop 2 1 1 A ’
MpaKkTHYeCcKast
paboTta
becena,
HaOJII0IeHHE
Konnencatop 2 1 1 a ’
MpaKkTHIeCcKast
pabora
becena,
HaOJIIOCHUE
OCHOBBI CXEMOTEXHUKH 3 2 1 A ’
MIpaKTHYECKasI
paboTta
becena,
TBopueckoe 3agaHue 1o 9 0 9 HaOJII0ICHUE,
CXEMOTEXHHUKE MpaKTHIeCcKast
pabota
HUTOI'O: 20 10 10
AnnapatHas yactb Arduino Uno
Moayab Ne2
. becena,
3HAKOMCTBO C INIaTOH P -
Arduino Uno u ero 1 1 0 ’
MIpaKTUYECKasI
OCHOBHBIMHU (DYHKITUSIMHU
paboTta
becena
[MoakiroueHue A8,
HaOJIIOJICHHUE,
PaIUOdJIEMEHTOB K 2 1 1
MpaKTUYECKasI
KOHTPOJUIEPY
pabora
becena
[ToakmroueHue A4,
HaOJIIOCHUE,
PaIMO3JIEMEHTOB Y€pe3 2 0 2
paKTHIeCcKas
MaKeTHYIO IIaTy
pabora
becena,
Pabota ¢ kKoHTpOLIIEpOM.
2 0 2 HaOJIIOJICHHUE,
Mopranue cBETOIHOI0M
MPaKTUYCCKAsI
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paboTta
becena,
[1naTel pacmmpenust s 9 1 1 HaOJI0ICHHE,
KOTpoJuiepa MpaKTUYECKast
paboTta
becena,
JpaiiBepbl MOTOPOB U 2 1 1 HaOJI0/ICHHE,
JOTIOJTHUTEIHHOE TTUTAHUE MpaKTUYECKasI
pabora
becena,
3HaKOMCTBO C JIaTYUKAMH U 9 0 9 HaOJII0ICHHE,
MOTOpaMu MpaKkTUYECKast
paboTta
UTOIO: 13 4 9
IIporpammupoBanue Ha C++ B cpene Arduino IDE
Moayab Ne3
. becena,
3HaKOMCTBO CO CpeIoH
) HaOII0IEHUE,
nporpammupoBanust Arduino 2 1 1
MIpaKTUYECKasI
IDE
paboTta
OyHKIHS IPOTrPaMMBI - becena,
apTryMEHTBI, TEJI0, PE3yJIbTaT. 9 1 1 HaOJII0/ICHHE,
bazossie pynkiuu - loop() u MpaKTH4ecKast
setup() pabota
becena,
Co3znanue moyib30BaTEIbCKUX 9 1 1 HaOJII0ICHHE,
byHKIUH MpaKTU4ecKast
paboTta
becena,
IlepemeHHas1, TUIIBI
. HaOJII0IEHUE,
nepemMeHHbIX. JleicTBUs Ha 2 1 1
MIpaKTUYECKasI
nepeMEHHBIMU
paboTta
becena,
. : HaOII0ICHHE,
VYcnoBHblit onepatop if else 2 1 1 A
MpaKTUYECKast
pabora
becena,
. HaOJII0/IeHHE,
Omnepatop BeiOOpa switch() 2 1 1 A
MIpaKTUYCCKasI
paboTta
Omneparopsl nukiia for(), 3 1 5 becena,
while() Ha0OI0IeHNE,
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MpaKTHIecKast
paboTta

UTOIO:

15

7

IIpoctsie npoexkTbl HA Arduino Uno

Monyab Ne4

[Ipoext «Massuox»

Breimmonnenue
TBOPUYECKOTO
3aJIaHUS

[Tpoekt «Cemadop»

BrimonHenue
TBOPUYECKOTO
3aJIaHUS

[Ipoekt «Mas4ok ¢
HapacTaroulen IPKOCTHIO»

Breimmonnenue
TBOPYECKOTO
3aJIaHUs

TBOpUeCcKUii NPOEKT

Breimmonnenue
TBOPYECKOTO
3aJIaHUS

[IpoekT «berymuii OoroHex»

BrimmonHenue
TBOPUYECKOTO
3aJIaHUS

TBOpUeCKU NPOEKT

BrimmonHenue
TBOPYECKOTO
3aJIaHAS

[IpoekT «TepMEHBOKC»

Breimmonnenue
TBOPYECKOTO
3aJIaHAS

TBOpYECKHI IPOEKT

BreimmonHenue
TBOPUYECKOTO
3aJIaHUS

IIpoekT «Mep3koe NMaHUuHO»

BreimmonHenue
TBOPYECKOTO
3aJIaHUS

10

TBOpUeCcKnii NPOEKT

Breimonnenue
TBOPYECKOTO
3aJIaHUS

11

[Ipoekt «Tectep OaTapeek»

BrimmostaeHNE
TBOPYECKOTO
3aJIaHUus

12

TBOpUeCKU IPOEKT

BreimmostaeHNE
TBOPYECKOTO
3aJaHus

HUTOI'O:

26

24
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HpOBKTLI C HCITOJIB30BaHHUEM NMOJAKJIIOYACMbIX MO)_'[y.]'Ieﬁ

Monyab NeS
O0630p MOAKITIOYAEMBIX becena,
MOJIYJIEN U UX CBOWCTB. HaOJII0JIEHHE,
1 | YcranoBka 6uOIMOTEK 2 1 MpaKkTHIeCcKast
MOAKTI0YaeMBbIX MOIYJIEH, pabora
HACTpOWKa MOJTYJIs
Monaynb Brimonnenne
2 «KuakokpucTasinuecKui 2 1 TBOPYECKOTO
DKpaH 3a1aHus
Brinonnenue
3 | TBopuecKkuit MpoeKT 2 1 TBOPYECKOTO
3a1aHus
Brinonnenue
4 JIBUTaTE b MOCTOSIHHOTO 5 1 TROPUECKOTO
TOKa
3aJIaHus
Brinonnenue
5 | TBopueckuii mpoeKT 2 1 TBOPYECKOTO
3a1aHus
Brinonnenue
6 | laroBerit nBUTATEND 1 1 TBOPYECKOTO
3aIaHus
Brinonnenue
7 | TBopueckuit mpoeKT 2 2 TBOPYECKOTO
3aJIaHus
Brimonaenne
8 | CepBonpuBoj 2 1 TBOPYECKOTO
3a1aHus
Brinonnenue
9 | TBopuecKuit MPOEKT 2 2 TBOPYECKOTO
3a1aHus
Brimonaenne
10 | YbpTpa3ByKOBOM JaTUUK 1 1 TBOPYECKOTO
3aJIaHus
Brimonaenne
11 | TBopueckuii mpoeKT 2 2 TBOPYECKOTO
3a1aHUs
UTOI'O:
20 14
3aueTnl
Moayab Ne6
1 | Tecr, yCTHBII OIPOC IO TEMAM. 5 0 TectupoBanme
2 | Coopka 1 mporpaMMHUpOBaHNE 8 11 Brinonnenue
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3a4€THOTO MPOEKTA.
[Ipe3enTanus npoekra.

TBOPUYCCKOIr'o
3aJaHusA

UTOI'O:

13

11
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OLHEHOYHBIE U METOANYECKHUE MATEPUAJIbBI

OIIeHO‘lHI)Ie MaTepHaJIbl
BXOI[HaJI JAUArHOCTHKa — OICHKa CTAapTOBOI'O YPOBH:A 06p8,30BaT€JIBHI>IX
BO3MOKHOCTEH Yqaluxcs IIpu IIOCTYINICHHUU B 06T)CI[I/IH€HI/IC, IMPOBOAUTCA B
Ha4daJic yqe6Hor0 roga, B (bopMe YCTHOTI'O OIIPpOCAa U KOHTPOJIbHOI'O 3adaHUA.

OueHnBaeMbpIMH IapaMeTPaAMHM SBJISIIOTCS:

- Jluunocmuas cghepa, B KOTOPOH BakKHA OIICHKA!

- MoTuBanuu y4yamumxcs K 3aHsITUAM — JUISI XapaKTEPUCTUKU KPUTEPHUS
BBIDAXKCHHOCTA MHTEpECa YYalIUXCS K 3aHATUSAM BBIICISIIOTCS  CIEAYIOLINE
YPOBHHU:

BBICOKHW, CPEOHUM, HU3KUH, KOTOPBIE IIOKA3bIBAIOT CTEICHb BBIPAXKEHHOCTU
Ka4yecTBa.

- CamooLeHKa — I XapaKTEPUCTUKU KPUTEPHUS CAMOOLICHKHU JIESITENbHOCTH
Ha
3aHATHUSAX BBIICIAIOTCS CIEAYIOIINE YPOBHU: BBICOKHM, CPEAHUN, HU3KU, KOTOPBIE
ITOKA3bIBAIOT CTENEHb BBIPAKEHHOCTH KA4ECTBA.

- HpaBCTBEHHO-3THYECKUE YCTAHOBKU — ISl XapaKTEPUCTUKU KPUTEPUS
OpUEHTAllMM Ha OOIICTPUHATHIE MOpaJIbHbIE HOPMBI M HX BBINOJHEHUE, B
IOBEJACHUU
BBIJICTISIFOTCS.  CIEAYIOIIME YPOBHH: BBICOKMM, CPENHUN, HHU3KUH, KOTOpbIE
MTOKA3bIBAIOT
CTEIECHb BBIPA)KEHHOCTH KayeCTBA.

- Memanpeomemnas chepa, B KOTOpOH BayKHA OLICHKA!

- Ilo3naBarenbHOU cdepbl - O XapaKTEPUCTUKU KPUTEPHUS YPOBHS
pa3BUTUSA
[03HABATEIbHOW AKTHUBHOCTH, CAMOCTOATEIBHOCTH BBIACISAIOTCS CIEAYIOIINE
YPOBHHU:

BBICOKWW, CPEOHUM, HU3KUH, KOTOPBIE IOKA3bIBAIOT CTENEHb BBIPAXKEHHOCTH
Ka4eCTBa.

- PerynstuBHo# cdhephl — 7151 XapaKTEPUCTUKN KPUTEPUEB:
MTPOU3BOAUTEIILHOCTD JIESITEIbHOCTH U YPOBEHD PA3BUTHS KOHTPOJIS BBIICIISIIOTCS
CIEAYIOLINE YPOBHU: BBICOKUM, CPEAHUN, HU3KHM, KOTOPBIE TOKA3BIBAIOT CTENICHD
BBIPAKECHHOCTH Ka4eCTBA.

- KoMMmyHHMKaTUBHOM cepbl — Il XapaKTePUCTUKN KPUTEPUS CIIOCOOHOCTH
K
COTPYIHUYECTBY BBIACISAIOTCS CIEAYIOLINE YPOBHU: BBICOKUN, CPEIHUM, HU3KUH,
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KOTOpBIE MMOKA3bIBAOT CTENEHD BHIPAXKEHHOCTH KAYECTBA.
-Ilpeomemuas chepa, B KOTOpOH IeIaror OIEHUBAET CTAPTOBLIH ypOBEHBb
3HAHUMH,
YMEHUN M HAaBBIKOB, JJISl XapPAKTEPUCTUKU KPUTEPHUS BBIACISIOTCA CIEAYIOIINE
YPOBHH:
BBICOKWW, CPEOHUM, HU3KUH, KOTOPBIE IMOKA3bIBAIOT CTENEHb BBIPAXKEHHOCTH
KayecTBa.
- Pazsumue umnorcenepnoco muluiienuss OUEHUBAETCS MO CIIOCOOHOCTH
y4anierocs
CO3/1aBaTh CJIOKHBIE HWH)KEHEPHBIC IPOEKTHI, PEIIAOIINE AKTyaJbHbIC 3aJa4yd U
OTJIMYAOIINECS HAJACKHOCTBIO, OBICTPOJEHCTBHEM M PECYpPCOEMKOCThIO. Jms
XapaKTEPUCTUKHU KPUTEPHUS BBIJICIAIOTCS CIEAYIOIIME YPOBHU: BBICOKHM, CPEIHUM,
HU3KUH, KOTOPBIE MOKA3bIBAIOT CTETIEHb BRIPAXKEHHOCTH Ka4€eCTBA.

JIJIst OTCAeKUBAHUS PE3YIBTATHBHOCTH 00Pa30BaTEIBLHON NEATEILHOCTH 110
nporpaMme TMPOBOASTCS: TEKYIIUA KOHTPOJIb, TMPOMEKYTOUHBIA KOHTPOJIb,
UTOTOBBIN KOHTPOJIb.

Texymuii KOHTPOJb — OIEHKAa MpPEeIMETHON cepbl — ypOBHS M KauecTBa
OCBOCHHMS
MIPOTPAMMBI, TAHHBIX PA3BUTHSA B METANPEAMETHOU chepe W JIMIHOCTHBIX Ka4eCTB
YYaIIUXCsl; TIPOBOAUTCS B TCUCHUE M3YUCHUS KKIIOTO pasjelia Wi TeMbl. MeTo
MPOBENCHUSI — YCTHBIH OINPOC, KOHTPOJHHOE 3aJaHWE WU CaMOCTOSTEIbHAs
pabora.

[IpomMeXyTOUHBI KOHTPOJIb IMPOBOJUTCS TOCJE IMPOXOKICHUS OCHOBHBIX
pa3zeioB U TEM MPOrpaMMbl JUUISI BBISIBJICHHS YPOBHS M KayeCcTBa YCBOCHMS
MPOTPAMMBI.

dopMa KOHTPOJIA:

YCTHBIH OIPOC, KOHTPOJIBHOE 33/1aHKE WM CaMOCTOsITeNIbHAs paboTa.

WTOroBbIi KOHTPOJIb — OLUEHKA YPOBHS M KaueCTBAa OCBOCHHS YYAIMMHCS
IporpaMMbl 1O 3aBEPIICHUI0 OOYyYeHHs, MPOBOAMUTCA B KOHIE Y4eOHOTO roja.
dopma KOHTPOJISL: MPEACTaBIEHNE COOCTBEHHBIX MPOEKTOB M BBICTaBKA UTOTOBBIX
pabor.

[Iporpamma MOXeT OBITh CKOPPEKTHPOBaHAa B 3aBUCHUMOCTHM OT BO3pacTa
yqaImxcs.

HexoTopble TeMbl B3aMMOCBS3aHbI CO IIKOJIBHBIM KYPCOM M MOTYT C OJHOU
CTOPOHBI CIIY’KUTh IPOIEIEBTUKON, C APYTOM CTOPOHBI OIIMPATHCS HA HETO.
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Cucrema GopM OTCIICKUBAHUS U IPEABSIBICHUS PE3yIbTATOB:
- InarHoctuueckue kapThl (BXOIHAS JUArHOCTUKA, MPOMEKYTOUHBIA KOHTPOJIb,
UTOTOBBIN KOHTPOJIb).
- KontposnbHbie 3a1anus.
- TaGnura TOCTHKEHUH yJaIuXxcs I aHAIA3a JOCTHKEHUH.

['1aBHBIM pPE3yNbTATOM JEATEILHOCTH YYAIIECTOCS SBISETCS:
- [Tomyuenue HaBBIKOB pabOThI ¢ MUKpOoKOoHTposuiepoM Arduino UNO.
- [TonmydeHnne HaBBIKOB pabOTHI B cpejie mporpamMmmupoBanus Arduino IDE.
- BomomieHre B peaibHOCTh CBOUX BUPTYIBHBIX TPOEKTOB HA MMEIOIIIEMCS
000py1I0BaHUM.

OcHoBHbIMU (OpMaMH TIOJIBEICHHUSI MTOTOB peai3alid IPOrpaMMbl
SABJISIIOTCS
BBICTaBKHA M KOHKYPCBHI Pa3JIM4YHBIX YPOBHEM.

Cnmncoxk HOpMATHBHO-NIPABOBBIX JOKYMEHTOB:
o @epnepanbhbiii 3akoH OT 29.12.2012 1. Ne273-®3 «O06 o6pa3oBaHuu B

Poccniickon @enepanum»

o KoHuenmus pa3BUTHs JOMOJHUTENLHOTO oOpa3zoBanust B PO (yrBepkiaeHa
pacnopsbkenuem IIpaBurensctBa PO ot 04. 09.2014 No 1726-P)

e Crparerus pa3Butus BocnuTanus B Pocculickon ®denepanum Ha nepuos 10
2025 roma (yrtBepkimeHa pacnopsbkeHuem [IpaBurensctBa Poccuiickoi
deneparuu ot 29 Mas 2015 r. Ne 996-p)

e [lpukaz MunucrepctBa npocsemenuss Poccuu ot 9.11.2018 Ne 196 «O6
yTBepkaeHun [lopsinka opraHu3anuu M OCYIIECTBICHUS 00pa3oBaTelbHOMN
JEATEIIbHOCTH MO JOTIOJHUTEIBHBIM 001I€00Pa30BaTEIbHBIM MPOrPaMMamM»)

e [IlocranoBinenue ['71aBHOTO TOCYJApCTBEHHOTO CAHUTAPHOIO Bpaua
Poccuiickoit ®@enepanuu ot 4 utons 2014 roma Ne 41 «OO0 yTBepKaeHUU
CanlluH 2.4.4.3172-14 "CaHuTapHO-3IUJAEMUOJIOTHYECKUE TpeOOBaHUs K

YCTPOMCTBY, COACPIKAHUIO n OopraHu3anmvmn peXHUMa Da6OTI>I

06D330B3TCHBHI)IX OpraHM3alui JONOJHUTEILHOIO O6D330BaHI/I$I JICTEI

e CanurtapHo-anuaeMuoiornueckue mpasuna CII  3.1/2.4  3598-20
«CaHUTapHO-3UIEMUOJIOTTYECKUE TpeOoBaHUS K YCTPOUCTRY,
COJICp)KaHMIO M OpraHu3aluu padboThl 00pa30BaTENbHBIX OpraHU3aIlui U
JIPYTuX OOBEKTOB COIUAIBHOW MHPPACTPYKTYPHI ISl AETEH U MOJIOJICKU B
YCIIOBUSIX PACTPOCTpPaHEHHSI HOBOW KopoHaBupycHou mHpekiuu (COVID-
19)», yTBepKJeHHbIE MOCTAHOBICHHEM [TITaBHOrO TOCYAapCTBEHHOTO
canutapHoro Bpada Poccuiickoit @enepanmu ot 30.06.2020 Ne 16
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[Tpuka3 muHHcTEepcTBa oOpa3oBaHus W Hayku Camapckod 001acTd OT
20.08.2019 r. No 262-01 «006 YTBEPKICHUU [TpaBun
NEePCOHU(PHUITUPOBAHHOTO (PMHAHCUPOBAHUS TOTIOJHUTEILHOTO 00pa30BaHUS
neret B Camapckoid ~ oOmactu  Ha ~ OCHOBE  cepTH(HUKaTa
NEePCOHUPUIMPOBAHHOTO (PMHAHCUPOBAHUS JIOMOJHUTEILHOTO 00pa30BaHUs
neTei, O0OydYamImuxcsi MO JOMOJHUTEIbHBIM  0011e00pa3oBaTeIbHBIM
IporpamMmam

MeTtonuueckre PpEeKOMEHAAMU MO MPOCKTUPOBAHUIO JOTOJHUTEIBHBIX
oOIIepa3BUBAIONINX TPOTPAMM, HAMNPABJICHHBIX MUCHMOM MUHOOpHAYKH
Poccum ot 18.11.2015 Ne 09-3242.

«Metoquueckue  peKOMEHJAMM 1O  pa3pabOTKe  JOMOJHUTEIbHBIX
obmreoOpa3oBaTenbHbIX MporpaMmy (IIpunoxkeHne K MMCbMY MHHUCTEPCTBA
oOpa3zoBanuss U Hayku Camapckoit o6mactu 03.09.2015 Ne MO -16-09-
01/826-TV)

VYcra I'BOY COII c.Ucakinel, monoxkenue o CII «Kanegockom» ot 15
HOs10ps 2011 1. Ne789-07.

Cnncoxk HOpMATHBHO-NIPABOBBIX JOKYMEHTOB:
®enepanbHbiii 3akoH oT 29.12.2012 1. No273-®3 «OO6 oOpazoBaHuu B

Poccniickon @enepanum»

KoHnenust pa3BuTHs TONMOJHUTEILHOTO oOpa3oBanus B PD (yTBepxkaeHa
pacnopsbkenuem IIpaBurensctBa PO ot 04. 09.2014 No 1726-P)

Crparerus passutusi Bocnutanusi B Poccuiickoin denepanyu Ha nepuoi a0
2025 roma (yrtBepkumeHa pacnopsbkeHuem [IpaBurensctBa Poccuiickoi
®deneparuu ot 29 Mas 2015 r. Ne 996-p)

[Tpuka3z Munuctepcta npocsenieHusi Poccun ot 9.11.2018 Ne 196 «O6
yTBepxkaeHun [lopsimka opraHu3aiiu U OCYIIECTBICHHUS 00pa3oBaTEIbLHOMN
JEATEeIIbBHOCTH MO JOTIOJHUTEIBHBIM 0011€00pa30BaTEIbHBIM MPOTPAMMaM))
[loctaHoBieHre [TTaBHOrO rocyAapCTBEHHOIO CAHUTAPHOTO Bpaua
Poccuiickoit ®@enepanuu ot 4 utons 2014 roma Ne 41 «OO0 yTBepKaeHUU
CanlluH 2.4.4.3172-14 "CaHUTapHO-dOUAESMHOJIOTHYSCKHNE TPpeOOBaHUS K

YCTPOMCTBY, COACPIKAHUIO n OopraHu3anmvmn peXHUMa Da6OTI>I

06D&130B3T€JIBHI)IX OpraHu3alMM JOIOJHUTEIHLHOIO O6D2130BaHI/I$I JICTCH

CanurapHo-snunemuosiorndeckue  npaswna CIT 3.1/2.4  3598-20
«CaHUTapHO-3MTUIEMUOJIOTMUECKHE TpeOOBaHUS K YCTPOMICTBY,
COJIEP)KaHUI0 U OpraHu3aluy pabdoThl 00pa30BaTENIbHBIX OpraHU3alUuid U
JIPYTUX 00BEKTOB COLMAIIBHOM MH(MPACTPYKTYpPHI ISl AE€TEH U MOJOJEKHU B
YCIIOBUSIX PACHPOCTPaHEHHUSI HOBOW KopoHaBupycHou mHbpekuuu (COVID-
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19)», yTBepKJ€HHbIE MOCTAHOBICHHEM [TIaBHOTO TOCYAapCTBEHHOIO
canutapHoro Bpada Poccuiickoit @enepanmu ot 30.06.2020 Ne 16

[Ipukaz MuHHcTEpcTBa OOpazoBaHus W Hayku Camapckoid oOjacTu OT
20.08.2019 r. Ne 262-ox «O0 YTBEPKICHUU [IpaBuin
NEePCOHUPUIIMPOBAHHOTO (PMHAHCUPOBAHUS JIOMOJHUTEILHOTO 00pa30BaHUs
nereit B Camapckoid ~ obOjmacTh  Ha  OCHOBE  cepTUdHKaTa
NEePCOHU(PHUITUPOBAHHOTO (PMHAHCUPOBAHUS JTOTIOJHUTEILHOTO 00pa30BaHUs
neted, oOydarommxcsi 1O JIOMOJHUTEIbHBIM  00111e00pa3oBaTeIbHbIM
IporpamMmam

Metoauyeckie pPEKOMEHJIAMU [0 MPOEKTUPOBAHUIO JIOMOJHUTEIBHBIX
oOlIEepa3BUBAIONINX MPOrPaMM, HAMpPABJICHHBIX MUCHMOM MUHOOpHAYKH
Poccun ot 18.11.2015 Ne 09-3242.

«MeTtoauueckue  peKOMEHAAIMM MO  pa3pabOTKe  JIOMOJIHUTEIBHBIX
oOmreoOpa3zoBarenbHbIX nporpamMmy ([Ipunoxkenne kK MUCbMy MHUHUCTEPCTBA
obOpa3zoBanus u Haykum Camapckoit oOmactu 03.09.2015 Ne MO -16-09-
01/826-TV)

Vceras I'bOY COII c.Ucaknsl, nonoxkenue o CII «Kaneiimockom» ot 15
HOs10ps 2011 1. Ne789-0.

CnucoK HOPpMATHBHO-NMPABOBBIX IOKYMEHTOB:
®enepanbHblii 3akoH oT 29.12.2012 1. Ne273-03 «OO6 oOpazoBaHuM B

Poccutickon ®@enepanum»

KoHuenuust pa3BUTHs ITONOJHUTENBLHOTO oOpa3oBaHus B PD (yTBepxaeHa
pacniopspkenneM [IpaBurensctBa PO ot 04. 09.2014 Ne 1726-P)

Crparerus passutusi Bocnutanusi B Poccuiickoin denepanyu Ha nepuoi a0
2025 roma (yTtBepkneHa pacrnopsbkeHuem [IpaBurensctBa Poccuiickoit
®epneparuu ot 29 masg 2015 r. Ne 996-p)

[Tpuka3 Munuctepcta npocseuieHust Poccun ot 9.11.2018 Ne 196 «O6
yTBepkeHun [lopsinka opraHu3anuu M OCYIIECTBICHUS 00pa3oBaTelIbHOMN
JESATEeILHOCTH T10 JOTIOJTHUTENIbHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMam)

[ToctanoBnenne [ 7aBHOro rocyaapCTBEHHOTO CAHUTAPHOTO Bpaua
Poccuiickoit @enepanuu ot 4 utonsg 2014 roga Ne 41 «O6 yTBepKaeHUN
CanlluH 2.4.4.3172-14 "CaHuTapHO-d2OUAEMHUOJIOTHYECKUE TpeOOBaHUs K

VCTDOﬁCTBV, COACPKAHHNTIO u OpraHimu3aluu PCKUMA Da60TBI

06D330B3TCHBHI)IX OpraHM3alui JONOJHUTEILHOIO O6D330BaHI/I$I JICTEI

CanurapHo-amuaemuosiorndeckue  npaswia CIT 3.1/2.4  3598-20
«CaHUTapHO-IMHUIEMUOJIOTHYECKHE TpeOOoBaHUS K YCTPOWCTBY,
COJIEP’KaHUIO U OpraHu3aluu paboThl 00pa30BaTENbHBIX OpPraHU3aluld U
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JIPYTUX OOBEKTOB COMHAIBHON WHOPACTPYKTYPHI IS AETEH U MOJOJEKH B
YCJIOBHUSIX PAcCHpOCTpaHEHHUs] HOBOM kopoHaBupycHou uHpekiuu (COVID-
19)», yTBepKIeHHbIE MOCTAHOBICHHEM [TIaBHOTO TOCYAapCTBEHHOTO
canutapHoro Bpauda Poccuiickoit @enepanun ot 30.06.2020 Ne 16

[Ipuka3 MuHHcTepcTBa oOpa3zoBaHus W Hayku Camapckoil 00jacTH OT
20.08.2019 T. No 262-on «O06 YTBEPKJICHUU [IpaBun
NEePCOHU(PHUITUPOBAHHOTO (PMHAHCUPOBAHUS JTOTIOJHUTEILHOTO 00pa30BaHUs
neret B Camapckoid ~ oOmactu  Ha  OCHOBE  cepTH(HUKaTa
EePCOHU(PHUITUPOBAHHOTO (PMHAHCUPOBAHUS TOTIOJHUTEIHLHOTO 00pa30BaHUs
neTed, OoOydJarommxcsi 1O JIOMOJHHUTEIBHBIM  00111e00pa3oBaTeIbHBIM
porpaMmmam»

MeTtonuueckre PEeKOMEHIAUU 10 MPOCKTUPOBAHUIO JOTOTHUTEIBHBIX
oOIIepa3BUBAIONINX TPOTPaMM, HANPABJICHHBIX MUCHMOM MMUHOOpHAYKH
Poccum ot 18.11.2015 Ne 09-3242.

«MeToauveckue pPEKOMECHJAMM IO  pa3paboTKe  JOMOJTHUTEIHHBIX
oOmreoOpa3zoBarenbHbIX porpamMmy ([Ipunoxenue kK MUCbMy MHUHUCTEPCTBA
oOpazoBanuss U Hayku Camapckoit o6mactu 03.09.2015 Ne MO -16-09-
01/826-TVY)

VYcra 'BOY COII c.Ucaxkisl, monoxkenue o CII «Kanegockom» ot 15
HOs10ps 2011 1. Ne789-07.

Cnucox HOPpMATHBHO-NMPABOBBIX IOKYMEHTOB:
®enepanbHblii 3akoH oT 29.12.2012 1. Ne273-03 «OO6 oOpazoBaHuM B

Poccutickon ®@enepanum»

KoHuernust pa3BUTHs TONMOJHUTETHLHOTO oOpa3oBanus B PD (yTBepxkaeHa
pacnopsbkenuem IIpaBurensctBa PO ot 04. 09.2014 No 1726-P)

Crparerus pa3Butus BocnuTaHus B Pocculickoit denepaunu Ha nepuoj A0
2025 roma (yTtBepxkaeHa pacnopsbkeHueM IIpaBurtenbctBa Poccuiickoit
depneparuu ot 29 Mas 2015 r. Ne 996-p)

[Tpuka3z MunuctepctBa npocsemieHusi Poccun ot 9.11.2018 Ne 196 «O6
yTBepxkaeHun [lopsimka opraHu3aiiu M OCYIIECTBIICHHUST 00pa30oBaTebHON
JESATEITLHOCTH T10 JIOTIOJTHUTEIIbHBIM 00111e00pa30BaTeIbHBIM TIPOrpaMMam)
[TocranoBnenne ['mMaBHOrO TOCYIApPCTBEHHOTO CAHUTAPHOTO Bpaua
Poccuiickoit @eneparnuu ot 4 utons 2014 roma Ne 41 «OO0 yTBepKaeHUU
CanlluH 2.4.4.3172-14 "CaHWTapHO-dHIEMHUOJIOTHYECKHUE TPeOOBaHUS K

YCTPOMCTBY, COACPIKAHUIO n OopraHu3anvmn peXHUMa Da6OTI>I

06D&130B3T€JIBHI)IX OpraHu3alMM JOIOJHUTEIHLHOIO O6D2130BaHI/I$I JICTCH
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e (CanmrapHo-’nmaemuoiorndeckue mnpaswra CIT  3.1/2.4  3598-20
«CaHUTapHO-3MUIEMHUOIOTTUECKUE TpeOOoBaHMUS K YCTPOMCTBY,
COJICp’)KaHUI0 M OpraHu3alu paboThl 00pPA30BATENIbHBIX OPTraHU3ALMN U
JIPYTUX 00BEKTOB COLMAIBHON MHMPACTPYKTYPHI JJIs AETEH U MOJOJEKHU B
YCIIOBUSIX PACHpPOCTpPaHEHUs] HOBOM KopoHaBupycHou uHpekuuu (COVID-
19)», yTBepKJ€HHbIE [IOCTAHOBICEHHEM [JIaBHOTO TOCYJAapCTBEHHOTO
canutapHoro Bpauda Poccuiickoit @enepanun ot 30.06.2020 Ne 16

e [lpuka3z muHHcTepcTBa OOpa3zoBaHus W Hayku Camapckoil o0iacTtd OT
20.08.2019 T. No 262-on «O06 YTBEPKJICHUU [IpaBun
NEePCOHUPUITMPOBAHHOTO (PMHAHCUPOBAHUS JTOTIOJHUTEIHLHOTO 00pa30BaAHMS
neren B Camapckoi oOnacTu Ha OCHOBE ceprudukara
nepcoOHUUIIMPOBAHHOTO (PMHAHCUPOBAHUS JTOMOJHUTEILHOTO 00pa30BaHuUs
nereid, oOydarolmuxcsa 10 JOTOJIHUTEIBHBIM  00I111e00pa3oBaTeIbHBIM
porpaMmam»»

e MeTonuueckue pPEKOMEHIAIMKA MO MNPOCKTUPOBAHUIO JOTOJHUTEIIBHBIX
oOIIIepa3BUBAIONINX MPOrpPaMM, HANPABJICHHBIX MUCbMOM MMHOOpHAYKH
Poccum ot 18.11.2015 Ne 09-3242.

o «Meroauueckue PEKOMEHIAMM 10  pa3paboTKe  JOMOJHUTEIbHBIX
oOmreoOpa3zoBarenbHbIX nporpamMmy ([Ipunoxenue kK MUCbMy MHUHUCTEPCTBA
oOpa3zoBanuss U Hayku Camapckoit o6mactu 03.09.2015 Ne MO -16-09-
01/826-TY)

e VYcraB I'bOY CONI c.Mcaknbl, nosoxenue o CII «Kameiimockom» ot 15
HOs10ps 2011 1. Ne789-0.

Kaaposoe o0ecnieyenune nporpaMmmbl
[lenaror, paboTarolmuii MO H3TOM MpOrpaMMme, HMEET BBICIIEE TEXHUYECKOE
oOpa3zoBaHue, neAarorudyeckuii craxk Oosee 10 yer, XOpouIO 3HAET OCHOBBI
IPOrpaMMHUPOBAHUS, PETYJISIPHO MPOXOJUT KypChbl MOBBILICHHS KBaJU(pUKaLUH,
aKTHBHO IIPUHUMAET y4acTHE B KOHKypCax pa3JINYHOTO YPOBHS CO CBOMM JETCKUM
KOJUIEKTUBOM.

Kaaposoe o0ecnieuenune nporpaMmbl
[lenaror, paboTaromuii MO H3TOM MpoOrpaMme, HMEET BBICIIEE TEXHUYECKOE
oOpa3oBaHue, TMeJarorMueckuii crtaxxk Oosiee 10 JjieT, XOpouIo 3HAET OCHOBBI
POTPaMMHUPOBAHUS, PETYJISIPHO MPOXOJUT KYPChl TMOBBIIICHUS KBaTM(UKAIUU,
AKTUBHO IPUHUMAET YYaCTHE B KOHKYPCAX Pa3JIMYHOTO YPOBHS CO CBOMM JIETCKUM
KOJIJIEKTUBOM.
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Y4eOHOo - MeTOanYecKOe H MATEPHAJILHO — TEXHHYECKoe o0ecrevyeHue
00pa30BaTeIbHOTO MpoIecca

MartepuaJIbHO — TEXHHYECKOe o0ecreyeHue

1. obopynmoBanue sl JEMOHCTpAlMM MYJbTUMEAUMHBIX MPOrpaMM U
npe3eHTalui (KOMIbIOTEP, MYJIbTUMEAUNHBINA TPOESKTOP).

ITIK y4yeHuka

ITK yuurens

JlokanbHas ceTh

LAFVIN craproBsiii HabOp 1Jis1 3aHITHS poOOTOTEXHHUKOW Ha 6aze Arduino
Uno

LAFVIN crapToBblif HA00p JaTYMKOB

Arduino MEGA 2560

Arduino Shild Ethernet

. Li-ion akkamynstopsr 18600

10 LAFVIN Car Kit, smart robot

ok N

© oo~

IIporpamMHoe o0ecneyeHue:
1. Arduino IDE
2. Notepad++
3. Google Chrome

Cnucok ucnosib3yemMoi JuTepaTypbl

1. l'oBurmapamkan B., Tpum6n K. O6paTtHas ctopona nHHOBarmit. — M., 2019. —
120 c.

2. ®umnmos C.A. PoboToTexHuka s aerei u poauTenei. 2-¢ uzganue. CII6:
Hayka,

2019. - 254 c.

3. Commep V. ITporpaMMupoBaHuE MUKPOKOHTPOJIIIEPHBIX ILJIAT
Arduino/Freeduino. — 2021. — 154 c.

4. PeBuy 0. 3anumarenbHas snekrponuka. — 2018. — 123 c.

5. Iletun B. IIpoekTsl ¢ ucnoib3oBaHueM KOHTpoJuiepa Arduino, 2-¢ u3jgaHue. —
2020, - 152 c.

6. Kapsunen T., Kapsunen K., Banrokapu B. Jlenaem cencopsl. [IpoekTsl
CEHCOPHBIX
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ycTpoiicTB Ha 6a3e Arduino u Raspberry Pi. — 2020. — 267 c.

HNuTepHeT-pecypcebl

. https://mooc.lektorium.tv/courses/course-v1:CPM+robotehl+on-
demand/info
. http://www.wroboto.org/
. http://www.roboclub.ru Po6oKiy6. IIpakTrueckas poOOTOTEXHHUKA.
. http://www.robot.ru ITopran Robot.Ru PoboToTexnuka u Obpa3zoBaHue.
e http://pravo.gov.ru/ - OdunuanbHbII HHTEPHET-IOPTAN IPABOBOM
uHbOpMaInu;

e http://www.prorobot.ru — uHpOpMaIIMOHHBIH CAaHT IO POOOTOTEXHUKE
e http://www.myrobot.ru — uHGpOpPMAIMOHHBIH CANT MO0 POOOTOTEXHUKE U

¢ MHKPOKOHTPOJIJICPAM.
e https://alexgyver.ru/lessons/ — nHpOpMAIIMOHHBIN CAUT 11O
MHUKPOKOHTpoJuiepaM Arduino

e https://mypractic.ru — nHpopMAIIMOHHBIN CAUT IO MUKPOKOHTPOJLIEpAM

Arduino

e https://microkontroller.ru/ — nabOPMAITMOHHBIN CANUT TTO
MHUKPOKOHTpOJLIEpamM

e Arduino

e http://electrik.info/ — uHpOPMAITMOHHBIH CANT MO MUKPOKOHTPOJLIEpaM
Arduino

e http://wiki.amperka.ru/ — nHDOpMaIIMOHHBIN CANT MO0 MUKPOKOHTPOJLIEPAM
Arduino

e http://wikihandbk.com — wH(pOpPMAIMOHHBIM CAaHT MO MUKPOKOHTPOJLICPAM
Arduino

. Caur MunucrepcTBa oOpa3zoBaHuUs u HAYKH Poccutickon

Oeneparun/DenepanbHble  TOCYIapCTBEHHbIE  00pa3oBaTEIbHBIE  CTAHIAPTHI:
http://mon.gov.ru/pro/fgos/
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