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IHosicHuTe IbHAS 3aNIMCKA
[Iporpamma momonHUTENBHOTO OOpa3zoBaHmsi aetreil «PoOoToTexHWKa Ha

ocHoBe MukpokoHTpoiutepa Arduino UNO» kak ¢akTop MHTETpamuy ydamuxcs
CEJIbCKOM MIKOJIbI B HU(POBYIO AKOHOMUKY» miig 4-11 X kjaccoB co3jgaHa Ha
OCHOBE HayuHbIX u3aanuil: «Pobororexnuka B Poccun: o00pa3oBaTebHbBIN
nanamadr. Yacts 1./ J.A. Tarapuna, A.C. Tarapun; HanuuonanbHbIN
WCCIICIOBATEIIbCKUI YHUBEPCUTET «BpICmiasg mKojga HSKOHOMHMKW», HWHCTUTYT
obOpaszoBanus. — M. HWUY BIID, 2019 — 108c.- (CoBpemeHHass aHaJIMTHKA
obpazoBanms. Ne 6(27)); «PobGororexHnka B Poccum: o00paszoBarebHBIN
nanamadr. Yacte 2./ H.A. T'arapuna, C.I'. Kocapeukwuii, A.C. I'arapun; M.E.
[N'ommua; HanuoHaibHBIM HMCCIEI0BATENBCKUNA YHUBEPCUTET «Bpicmasg mkoia
SKOHOMUKW», WHCTUTYT o0Opa3zoBanus. — M. HHWY BIID, 2019 -96c¢.-
(CoBpemeHHas aHanuTHka oOpa3oBanus. Ne 6(28));

OcHoBaHMeM pa3pabOTKH JAaHHOW MPOrpaMMbl SBIISETCS PErMOHAJIBHBIN
npoekT «Kaapel 15 nudpoBoii Tpanchopmanum.
B coBpeMeHHOM MH(OPMAIMOHHOM OOILIECTBE YEIOBEK BBICTYIMAET KaK:

- IOTPEOUTENH BEICOKOTEXHOJIOTUYHOM POIYKIUU;

- CIIELIUAITUCT, OOCTYKUBAIOUIUI IEMCTBYIOIINE LIMPPOBBIE CUCTEMBI;

- NHHOBATOP, CO3J1aTeNb IPUHIMINAIBHO HOBBIX IIPOIYKTOB U YCIIYT.

VIMEHHO IIKOJIa JIOJDKHA TOTOBUTH MOJIOJABIX JIOAEH, KOTOPBIE CMOTYT
IPUHUMATH Ha ce0sl pa3IMYHbIE COLHUAIbHBIE POIU MH()OPMALIMOHHOTO 00IEeCTBa
OyyIIero.

OCOOEHHO BaXXHO OTKpPBITh JOCTYIl K COBPEMEHHBIM IU(POBBIM
TEXHOJIOTUSIM U1l yYalllUXCAd CeNbCKUX IIKOJ. VIMEHHO 3a CYeT JaHHBIX
TEXHOJIOTUI Halle CeJI0 MOXKET OOpEeCTH KAaYeCTBEHHO HOBYIO CHELU(PUKY — Kak
HKOJIOTUYECKU YUCTOE U KOM(POPTHOE MECTO JKUTEILCTBA U PaOOTHI CIIELUATNCTOB
IT-cektopa. Henoctatku ceiabCKoro ykiajaa >KU3HH, TaKHE KaK OTAAJEHHOCTb OT
IUBWIM3AIMN, HEPa3BUTOCTb HWHOPACTPYKTYphl, HEOOJbIIas EMKOCTh pbIHKA
TpyZa, HEBOCTPEOOBAHHOCTD WHTEJUIEKTYaJIbHbIX npodeccuii, TUTSL
npodeccuoHanoB B 00JaCTH HH(POPMALMOHHBIX TEXHOJOTUWA JOJKHBI YHTH B
NpOIIOE — IO MEPE pPa3BUTUA  TEIEKOMMYHHKAlWW, TPAaHCHOPTHOU
MH(QPACTPYKTYphl U CEPBUCOB MO JOCTABKE IIMPOKOIO Kpyra HEOOXOAMMBIX
TOBapoB.

Yewm Ooibllie yqammxcs CENbCKUX MIKOI Oy/1eT 00yueHOo HHPOPMAIMOHHBIM
TEXHOJIOTHUSIM, TeM IHpe OyaeT npodeccuoHaabHas U colmaibHas 0aza mudpoBoi
PKOHOMHUKH. B KOHEYHOM cuUeTe 3TO MO3BOJUT MHPEIOTBPATUTh MHUIPALUOHHYIO
yObLIb CEJIBCKOT0 HaceJIeHUs u o0ecreyuTh cOalaHCUpPOBAaHHOE
POCTPaHCTBEHHOE pa3BuTue benropoackoit o6nactu.



OOyueHue poOOTOTEXHUKE B YCIOBUAX CEIbCKOM IIKOJBI MPU3BAHO
BBITIOJIHATDH CIEAYIOIINE (PYyHKIUU:

1. TloBbimieHne >(pPEKTUBHOCTH COLMATU3ALUUA MOJOJOTO TMOKOJIEHUS —
JAHHBIM y4eOHBIN Kypc MO3BOJSET Y4YalllUMCS yCBaWBaTh COLIMAJIbHBIE HOPMBI
HOBOTO MOPSAIKA, CBOMCTBEHHbIE HHPOPMAIITHOHHOMY OOIIIECTBY.

2. dopmupoBaHHE METANPEAMETHBIX KOMIETCHIIUN Ha CTHIKE MaTeMaTHKH,
¢busuky, UHOOPMATUKN M TEXHOJIOTHH, & TAK)KE, B 3aBUCUMOCTU OT KOHKPETHOTO
MpOeKTa — OMOJIOTUH, XUMUU U IPYTUX TIPEIMETOB.

3. T'apMonuyHOe GopMUpOBaHUE KOMILJIEKCA HABBIKOB, HEOOXOIUMBIX JIJIs
KU3BHENIEATEIIbHOCTH B YCJIOBUSX LU(POBOIM TpaHChoOpMalK SKOHOMHUKU. ITO
OJHOBPEMEHHO  HABBIKM  NPOTrpaMMHpPOBAHMS,  JW3aliHA,  HM3TOTOBJICHUS
HEOOXOJMMBIX COCTAaBHBIX JETajeil W y3J0B HAa PYYHOM M aBTOMATHYECKOM
000pyI0BaHUH, MIPE3EHTAIIUHN Pa3pabOTOK, COIUAIBHBIX KOMMYHHKAITHIA.

4. «KoHCTpyKTOpCKOE OHOpO» — MOAJAEPKKAa MHAUBUAYAIbHON MPOEKTHON
nesTenbHoCcTH oOyvatrouuxcs. IMEHHO poOOTOTEXHHKA MO3BOJIAET (POPMHUPOBATH
TBOPUYECKHUE TPYIIBL, KOTOPHIE IMO3JAHEE MOTYT CTaThb MHOTONPO(UIBLHBIMU
MHHOBAIIMOHHBIMU COOOIIECTBAMH.

5. Ilpodopuenrtanuss ansg  ydalquxcs, MpOSIBIAIOIIMX — HHTEpeC K
TEXHUYECKUM CIIEHUATBHOCTSIM.

[Tomumo oOyuaromieil u pasBuBarolmiell (YHKUHH, Kypc POOOTOTEXHUKH
NPU3BAH MMETh BBIPAKEHHYIO BOCHHUTATENIbHYIO HAIPABIECHHOCTh: MapaiieIbHO
3HAHMSIM M YMEHUSIM, JOJDKHBI (DOPMHUPOBATHCS  MATPUOTH3M, BBICOKAs
paboToCIOCOOHOCTD, B3aMMOIIOMOIIb MEKY WICHaMU OJHOM KOMAaHJIbl U Jpyrue
BaXKHbIE JINYHOCTHBIE KauecTBa. OueHb Ba)XXKHO, YTOOBI yyalluecs, nu3ydas OCHOBbI
pOOOTOTEXHUKH U pa3palaThiBasi CBOU MPOEKTHI, OPUEHTUPOBAIUCH, MPEXKIE
BCEr0, Ha peajn3alHi0 CBOEr0 MHTEIEKTYaJbHOTO MOTEHIMANa Ha TEPPUTOPUU
Poccuiickoit ®denepannu, B TOM YHCIE B MUHTEPECAX CBOETO PETMOHA M CBOETO
MecTa MPOKUBAHHUS.

B naHHBIX yCIOBHSIX LIKOJA MpU3BaHa (hOPMHUPOBATH CPEAY, BBI3BIBAIOILYIO
UHTEpeC JeTel U MOJPOCTKOB K U3YUYEHUIO POOOTOTEXHUKH.

Leab Kypca — OCBOEHHE yYAIIMMHCS OCHOB KOHCTPYKTOPCKOM M IMPOEKTHO-
UCCJIEIOBATENILCKON JIEATETLHOCTH B COOTBETCTBUU ¢ TpeboBanusimu DIOC
ob1miero oOpa3oBaHusI.

B ocHoBe kypca nexutr rtiarpopma Arduino UNO, kortopas wumeer
HecoOMHeHHble mnpeumyniecTBa nepeq LEGO u agpyrumum OGosee mnpocTbiMu
maTpopMaMH, TMOCKOJBKY T03BOJIAET OTpabOTaTh aNrOPUTMBI MO TEM XKe
IPUHIINAIIAM, KOTOPbIE UCTIOIB3YIOTCS B MPO(GECCHOHAIBLHOM MTPOrPaMMUPOBAHUU.

KoHnentyanpHOM OCHOBOW TaHHOW 00pa30oBaTEIbHOM MPOTPAMMBI SIBIISIETCS
KOHIIeTus Smart-o0ydenusi, o1 KOTOPBIM MOApPa3yMeBaeTcsi TMOKoe o0yueHne B
MHTEPAaKTUBHON 00pa30BaTEIbHON Cpeie C MOMOIIBI0 CHEIHATIBHO MOA00PaHHOTO



KOHTEHTa. Smart-ooOyueHne uMeeT BCEOOBEMIIONIUM, JUHAMUYECKHH U
MYJIbTUYPOBHEBBII XapakTep W HANpaBJICHO HAa Pa3BUTHE y yYallUXCS 3HAHUWA U
HABBIKOB, Ha KOTOpbIE NPEIBSABIAECT CIPOC COBPEMEHHOE HH(GOPMAIIMOHHOE
obmectBo XXI Beka: MeXaTpOHHMKA, UCIOJIb30BaHUE HWHOOPMAIMOHHBIX
TE€XHOJIOTUIA, COTPYJHUYECTBO M KOMMYHHKAIUsS, COLUAIbHAs OTBETCTBEHHOCTD,
CHIOCOOHOCTh MBICIIUTh KPUTUYECKH, OMEPATUBHOE M KAueCTBEHHOE pEIICHHUE
IPOU3BOJACTBEHHBIX M  OBITOBBIX MpoOJIEeM C  MOMOIIBK  pa3pabOTKu
POOOTU3UPOBAHHBIX CUCTEM.

Jus  peumieHuss — JaHHOU 3a/lauu HE00X0IUMO MIPUBJICUCHUE
KBTM(PUIIUPOBAHHBIX U MOJIOABIX CIEIHAIUCTOB B 00JacTH MH()OPMAIMOHHBIX
TEXHOJIOTHM, a TakkKe YKpEIUIEHHEe  MaTepualbHO-TEXHUYECKOW  0a3bl
00pa30BaTENbHON OpraHU3aAIIH.

[IporpamMmma paccunTaHa Ha TOJOBOW KypC [JIsl JI€TEM W TOJAPOCTKOB,
oOyyJarommxcsi Mo MporpaMmaM OCHOBHOTO OOIIEro oOpa3oBaHUs, B TOM YHCIIC
JUISL  y4YallluXcd C OTPAaHUYCHHBIMM BO3MOXXHOCTSMH 3JI0pOBbSI B paMKax
WHKIIFO3UBHOT'O 00pa30BaHUsl.

[IpogomxuTenbHOCTh Kypca — 34 yaca, B ToM yucie 34 4acoB — ayAUTOPHbIC
JICKIIMOHHBIE U MPAKTUYECKUE 3aHITHS.

Kypc coctoutr u3 Tpex Momayneil, 4To Mo3BOJSET CPOPMUPOBATH MHTEPEC
oOyyaromuxcsi K poOOTOTEXHUKE, 1aTh UM HEOOXOUMbIE TEOPETUUECKUE 3HAHUS U
OoTpa0OTaTh HABBIKM Ha MPAKTHKE.

OT peanu3auuu MNOporpaMMbl JOMOJHUTEIBHOIO O0pa3oBaHUs JETel
«PoboToTexHuKka Ha 0OcHOBe MUKpOoKoHTposiepa Arduino UNO» oxumaercs:

1)  Jus oOyuarommxcs bemoBckoit COIl um wux poaurencit

(3aKOHHBIX MPEACTaBUTENCH ):

- IIOBBILLICHHE 3¢ (HEKTUBHOCTH dbopmupoBaHUS COBPEMEHHBIX
po¢eCCUOHATIBHBIX U OOIIEKYJIBTYPHBIX KOMIIETCHIIUH;

- (hopMupoBaHUE aHATUTUYECKOTO, JOTUYECKOTO U CUCTEMHOTO MBIILIJICHUS;

- U'T-komMneTeHIus;

- IOATOTOBKA K MOCTyrieHnt0 B BY3b1 B yacTu opMupoBaHUs HaBHIKOB,
HEOOXOMUMBIX JIJIsi OOyUECHHUSI.

2) [ns opranu3anuii peajbHOro cekTopa 3KOHOMHKHK benropoackoro
paiioHa:

- IOATOTOBKAa  OyAyumux  aOUTYpUEHTOB MO  MPOQecCHOHATbHBIM
KBaJIU(UKAIIUSIM, TOTCHIIMATLHO HHTEPECHBIM JJISl IPEATPUSITHUS;

- noaOOp KaHAMAATOB JUIsl 1IE€JIEBOM TOJATOTOBKM Mpo(dhecCHOHATbHBIX
KaJpOB I HYXKJ Npeanpuatrvs (B TOM YHCIE 4Ye€pe3 MEXaHU3M OTJIOKEHHBIX
TPYAOBBIX KOHTPAKTOB);

- CO3IlaHMe W peanu3anus 00pa3oBaTENbHBIX MOJYJIEH B  pamMKax
ONEpEeXKAOUIEH KaIPOBOU IMOJUTUKHU TPEAITPUATHH.



3) Jns BY3oB:

- BBIIBJICHHE, MOJArOTOBKA W MOTHUBALMS JIYYIIUX OOYy4YaromUXCs st
MOJIYYEeHHS BBICIIIETO 00Opa30BaHUs;

- cOMmKeHHe TMOoJy4aeMbIX 3HAHWM, HABBIKOB W KOMIIETEHUIUHA C
TpeboBaHMsIMU OyayIIel 00pa3oBaTeIbHON IPOTrPaMMON BBICIIIETO 00Opa30BaHNUS;

- o0ecrieueHne YCIOBUM NI MPOXOXKJCHUSI CTyICHTaMU CTapIIuX KypCOB,
acrMpaHTaMH, MOJIOJABIMA  CHEIUATUCTAMHU  [EIarOrM4ecKOd MpPaKTUKU U
0TpaboTKH NMpodecCuOHaTbHBIX HABBIKOB B pab0Te C ACTHMHU.

B nmepBeiit yueOHBIH TOJN OOyuYeHHME IO JaHHOW IporpaMme Oyaer
MPOBOJUTHCA OECIUVIATHO I OOYy4aromuxcs. OTO TMO3BOJUT 3aUMHTEPECOBATH
HIUPOKUM Kpyr oOydaronuxcs. Ha BTopoM u moclieqyronmx rojaax peaiu3anuu
IPOEKTa M B PAMKAX MOCTIPOEKTHON NEATEIbHOCTH OOYy4YEHHE POOOTOTEXHHKE
JOJKHO BBINTH Ha CAMOOKYIAeMOCTh C YUE€TOM BBEJICHHUS OIJIaThl 3a 00y4YeHHE, B
TOM YHCJIE [0 CEPTUPUKATY JOMOJTHUTEIBHOI0 00pa3oBanus. MoTuBaLMel 3anucu
IIKOJLHUKOB Ha JAaHHBIM KypC TMOCHTY>XaT BBINOJHEHHBIE MPOEKThl YYalluXCs
NEepPBOT0O roja OoOy4eHHMs, MPE3ECHTAIMU KOTOPBIX OyAyT pa3MmeniaThCsi Ha cauTe
IIKOJIBI; TOOE/bl B 3HAYMMBIX KOHKYpCaX; a TaKKe CHUKEHUE YPOBHS TPYAHOCTEH
B 00y4ueHuU (u3HNKe, MaTEMATUKE, TEXHOJOTUU U JPYTUM YUYEOHBIM MPEMETaM.

OOyueHue 1o NpeyIoKEHHON NPOorpaMMe MO3BOJIUT:

1. Pa3BUTH JIOTUKO-MAaTEMaTUYECKOE MBIIIJICHUE.

2. YCBOWTh HAYaJbHBIE HABBIKK B TIOCTPOCHHHM TIPOCTHIX JIOTHKO-
MaTeMaTHYECKUX MOJIeNIeH B3auMOICUCTBUS (PYHKIIMOHAIBHBIX MOAYJICH.

3. IlpuBuUTH CITOCOOHOCTH YMEHHMSI MOWCKA M HCIOJIb30BAHUS UCTOYHUKOB
uH(MOpMAIUU ISl BBITIOJHEHUSI MPOEKTOB, YTO SBIISIETCS TIEPBBIM M HAYaJIbHBIM
I1aroM K MPHUBUBAHUIO HABBIKOB M MPHHIMIIA MOCTOSHHOTO U HEMPEPHIBHOTO
caMOOOyUYEHHS.

4. TlomyyuT  HayajgbHble  3HAHUST W HABBIKM  MPOEKTHOUM U
UCCJIEeI0BATENBCKON AESATENBHOCTH.

5. Pa3BuTh y ydammxcsi MHTEpeC K HCCIIEIOBATEILCKOM AEATEIbHOCTH,
KOTOpasi BOCIIUTHIBAET U OTKPHIBAET MOTEHIMANT JIF0O03HATETLHOCTH M POXKJICHUIO
HOBBIX HUJIEH.

6. OOpecTu HaBBIKM MAMKK (MOHTA)Ka) JIEKTPOHHBIX KOMIIOHEHTOB.



[TIporpamma paccunrtana Ha yqanuxcs 4-11 kiaccos.

Y4eOHblii 11aH
Obmas TpyaoeMkocTs —34 9acoB, B TOM yucie 34 4acoB — ayIUTOPHBIC
JICKIIMOHHBIE ¥ TPAKTHYECKUE 3AHITHUS.

Monayas 1
«Yro MeHd KIET?»

1. 3HaKOMCTBO ¢ MOHATHEM POOOTOTEXHUKH (2 4). O3HAKOMJIEHUE C UCTOpUEH
U TEpPCHEKTUBAMU POOOTOTEXHHKH, IJIAHOM Y4YeOHOro mpolecca, TEXHUKON
0€30MacHOCTH U OYAYIIUM MPUMEHEHUEM MOTYyYCHHBIX HAaBBIKOB.

2. WUzyuenme mukpokonTpoiuiepa Arduino UNO u cpenst pazpaborku Arduino
IDE. (4 4). 3HakOMCTBO ¢ MHTEpQEcoM cpeasl pa3pabOTKH, JIOTUKOW padOThI
IPOrPaMMBI.

3. O3HaKOMJICHHE C S3bIKOM mporpammupoBanus (ppeiimBopk C++). (2 u).
N3ydyenne npocTedmnx (QyHKIMHA, OMepaTopoB BbIOOpa, LMKIOB, YaCTOTHBIX
OLIMOOK IIPH HAMKMCAHUM MPOTPAMM U CITOCOOOB UX U30EraHusl.

Monyas 2
«IIpuxkaagHoe MpUMeHeHH e

1. Tlpunnumnsl pabOThI C JIEKTPOHUKON HA MPOCTEUIIEM TPUMEPE CBETOIMO/IA
(2 4). Ywyammuecss coOUPAIOT CXEMY CO CBETOIMOIOM, PE3UCTOPOM U UCTOUHHUKOM
MUTaHUs, MUITYT TPOrpaMMy CHaudaja JUisl 3aKUTaHUs, a 3aTeM JUIsl MUTaHUs
CBETO/AMOJa, OOYyYarOTCS MPUMEHATHh MpocTeiime GyHKIUA 0e3 JIOTHYEeCKOTOo
BMEIIATEIbCTRA.

2. V3yueHue TOCTpPOEHUS NPOTPAMMHON JIOTHKA U OIEpaTopoB BBIOOpa
MOCPEJICTBOM KHOMKK (2 4). Yyamuecss cOOMpParOT CXEMy CO CBETOAMOJIOM U
KHOIIKOMW, MUINYT MPOrpaMMy, uM3ydasi paboTy OmepaTropoB BbIOOpAa M MPUMEHSIS
MOJIyYCHHBIC paHee 3HAHUS JIOTUKHU pabOThl TPOTPAMMBI.

3. 3HakoMCTBO ¢ ITUGPOBBIMU JaTYMKaMU Ha mpumepe (oropesuctopa (2 4).
VYyamuecss coOUparoT cXeMy CO CBETOAMOAOM U (HOTOPE3UCTOPOM, paccMaTpuBasi
ero Kak 1u(poBOM JaTUMK CBETa, pa3BUBas MOHUMaHHE PabOTHl aOCONIOTHO BCEX
U (POBBIX JATYUKOB.

4. 3HAKOMCTBO C aHAJOTOBBIMHM JAaTYUKAMH (JDKOMCTHK, YpOBEHb BOJIBI,
TeMIlepaTypa M BJIAKHOCTh BO3/AyXa, BIAKHOCTh TOYBBI) H (YHKIUSIMH-
npeoOpazoBareasiMu (2 4). Yyamuecss COOMparOT CXEMY C aHAJIOTOBBIM JTaTYUKOM,
CUMTBHIBAIOT C HEro moka3anus. [Ipu paboTe ¢ TaTYNKOM YPOBHS BOJBI 3HAKOMSTCS
¢ (pyHKIIUSAMU-TIpeoOpa3oBaTEIIMHU, MPEOOPa30BbIBas MEPBOHAYAILHBIC 3HAUCHUS
JATYMKA B TTPOIICHTEHI.



5. Msydenume mnpuHIuna paboThl cepBonpuBoaa (2 4). Yuammecs coOUparoT
CXeMy W TPOTPaMMUPYIOT CEPBONPHUBOJ, W3YYalOT CHUCTEMY YIJIOB MOBOPOTa H
JIENal0T MPOCTON MPOEKT C aBTOMATUYECKUM OTKPHIBAHHUEM ABEPU IO HAKATHIO
KHOTIKH.

6. Wzydenue LCD-mucmutes (2 1). Yyamumecss mo BIOOPY COOMPAIOT CXEMY C
JO0BIM ~ M3YYCHHBIM paHee JaTYuKOM H  BBIBOJAT €ro IOKAa3aHWsS Ha
KUIKOKPUCTATUTMYECKHUH TUCTIICH.

7. Wzydyenue uHdppakpacHoro npuéMuuka (2 4). Yyamuecs u3y4yaroT TPUHIIHI
paboTel uMH(ppakpacHOro MylbTa W TPUEMHUKA, YOPABISASA C €ro IMOMOIIBIO
CBETOIUOJIOM.

8. Usyuenue Bluetooth-npuémunka (2 u). Yuammecs MHOIy4arOT 3HAHHUS O
pabote Bluetooth-npuémunka, yrpasisis ¢ €ro moMoIIsI0 CBETOIHOIOM.

9. HM3yuenue npuHIOMNA pabOTHI pelnie ¢ mecTepéHyareiM Hacocom RS-360SH
(249). Yyammecs ydvarcs NPOrpaMMHUPOBATH IIECTEPEHOYHBIA HACOC, YTO B
JTaTbHEHIIIEM ITOMOKET UM padOoTaTh ¢ JBUTATEIISIMHU.

Monyas 3
«Mo# nepBbIi POEKT»

1. CoOop, nmporpaMMHpOBaHUE M TECTUPOBAHUE MAIIMHKM Ha WH(paKpacHOM
yhnpasieHud (2 4). Yyammecs coOMparoT MallMHKY M MUIIYT K HEH IporpaMmmy
s ynpasienus ¢ UK mynbra.

2. COop, mporpaMMupoOBaHHE W TecTHpoBaHWEe MamuHKK Ha Bluetooth-
ynpasiaeHu# (2 4). Yyammecs coOMpaloT MAlIMHKY U MHUIOYT K HEH mporpammy
JUIs yrpaBiieHus ¢ momoisio Bluetooth.

3. Coop, mporpaMMuUpOBaHHE H  TECTUPOBAHWE  YCTPOMCTBA A
aBTOMATHUYECKOr0 TMOJMBA pacTEeHUM (aBToMaThueckas Teruia) (2 4). Yuammecs
cOOMpAIOT U NPOrPAMMHUPYIOT CIO0KHYIO CUCTEMY CUUTHIBAHUS YPOBHS BJIAKHOCTH
MOYBBl M BO3/yXa, BHIBOJA JAHHBIX HA JUCIUIEH M aBTOMATHYECKOro MOJIUBA U
IIPOBETPUBAHUS, IPUMEHSISI BCE TIOJIyUCHHbIEC PaHEe 3HAHUS.

4. Pa3paboTka WHIUBUIYAIBHOTO TMPOEKTAa ydacTHUKAMU (2 4). Ywyaruecs
IPUyMBIBAIOT COOCTBEHHBIE UEH Ul IPOEKTOB, CBSI3aHHBIX C POOOTOTEXHUKOMH,
U PEAN3YIOT HX.



MaTepuajbHO-TeXHHUYECKOE o0ecrievyeHne peaju3aliu NporpaMmmabi.

JIJIs peamm3anuy IporpaMMBbl MPETyCMaTPUBACTCS CIICTYFOIIHA KOMIUICKT
000OpyI0OBaHUS:

Ne Ha3zBanue

Creronuon 5 MM KpacHsblii

Ceeroauon 5 MM 3e1EHbIN

Ceeroauon 5 mMm Cuaui

Ceeroauon 5 mMm JKentelit

Ceronuon 5 MM bepii

Pesucrop 0,25 Bt 10 kOm

TakToBas kHomKa 6X6 MM 4pin

@O NGO~ wNE

Habop coenunutenpHbIX MpoBooB DuPont Mama / Mama 20 cm

9. | Habop coequnuTenpabix mpoBogoB DuPont [Tana/ Mama 20 cm

10. | Ha6op coequaunTenbabx mpoBoaoB DuPont I1ana/ [Tanma 20 cm

11. | Moaynb gxoicTuka

12. | CepBonpurarens MG90S

13. | CepBonurarens SG90

14. | Arduino UNO R3

15. | LCD 1602 ¢ moxynem 12C

16. | ®oTopesuctop 5506

17. | accu nis KojieCHOro poboTa

18. | JlaTuuk BIaKHOCTH MTOYBBI

19. | laTumK ypOBHS BOJIbI

20. | latunk BnaxHoctu u Temrepatypsl DHT-11

21. | UK mynbT ¢ mpuéMHUKOM

22. | BonsguHoit Hacoc 5 B

23. | Pene mogyne 1 kanan 12 B

24. | Tlpunont ITOC 61 katymika (1 mm/100 rpamMm) ¢ KaHU(OJITBIO

25. | becnacunasg makeTHas wiara 830 Touek

26. | [Tasmmeauk 220 B/40 Bt

27. | JlaTumk cBeTa

28. | laTuuk 3ByKa

29. | latumk aBuxeHus am312

30. | Moxaynb sakoaepa KY-040

31. | HaTuuk muaum TCRTS5000

32. | Moaynb Bpemenn DS3231

33. | UK natumk npensarcTBuit

34. | Moaynb nutanus 115 MakeTHOM miatel Y wRobot Power MB-V2

35. | CuursiBatens RFID RC522

36. | Ynerpassykooii nansHomep HCSR04

37. | Komnwtorep s BuneomonTaxka Ryzen 6 3,31, O3Y 32 1'6, SSD
M2 240 I'6, Buneokapra 6 I'6, monutop HD, knaBuarypa, MbIliib

38. | Hoytoyxku Dell 13 4I'6 256 SSD




39. | KoncynpTrpoBaHue 1o BOIpocam HACTPONKHU 000PYI0BaHUS U
BBITIOJIHEHUSI OTAEJIbHBIX MPAKTUYECKUX padoT
[TpnoOpeTeHue KaHITOBAPOB M PACXOJIHBIX MaTepUaIOB

NudopmarmonHo-o0pa3oBaTeibHasl cpefja IIKOJbI BKJIIOYAET B  CeOs

CIIEYIOIMEe KOMIIOHEHTBI: PECYpPCHO-MH(POPMAIIMOHHBIN  (BHYTPHUIIKOJIbHAS
JOKallbHasi CeTh, BbIXoA B MHTepHeT, OMOMMOTEKa, CAlT MIKOJIBI, IPOrpaMMHBIC
NeJaroruueckue CpecTra), yueOHO-MeTOANUECKU (BHYTPUIIKOIBHOE O0yUeHuUe,
MeToanueckas ciayx6a u mp.). KoMmbloTepHbli mapk MIKOdbl cocTaBiseT 31
CAVHMUIIA TEXHUKU (KOMIIBIOTEpHI, HOYTOyKM). Ha ceroansimHuii JeHb
KOMITbIOTEpaMH oOecrniedeHsl 13 kaOuHeToB 1ikonbl. B mikone wumeercs 1
CTAllMOHAPHBII KOMIBIOTEPHBIN Ki1acc, KOTOpHI ocHatieH 3D-npuntepom. Obmas
YHUCIIEHHOCTh yYaIIuXcsl cocTaBisieT 429 yenoBek, KOJIUYECTBO OOyUYaromuXcsl Ha
1 kommbroTep — 34,41,
KOMIIBIOTEPBI  YUPEXKJIEHHS MOAKIOYEHBI K BBICOKOCKOPOCTHOMY HHTEpHETY.
bubnmoreka ykoMIieKToBaHa yYEOHBIMU U Y4EOHO-METOIUYECKUMH MOCOOUSIMHU.
B3aumoaeicTBiIO0 BCEX yYaCTHHUKOB OOpa30BaTEIbHOIO IpoOLEcca CIYKUT CauT
[Ikombl, Ha KOTOPOM pa3Mmelaercs nHpopmanus A eJaroroB, 00y4armuxcs u
POAUTEIEH.

Peanu3oBbiBaTh 00pa3oBaTENbHYI0 MNporpaMMmy OyAyT MpenofaBaTeNd W3
YyHucia MKOJBHBIX yunTelnen o npeameraM «Mudopmatuka» u «TexHonorus» npu
HEIIOCPEJCTBEHHOM y4YaCTHH BHEIIHUX KOHCYJBTAHTOB, HENOCPEICTBEHHO
pabotaroumx B cepe nuppoBoil SKOHOMUKH. Ha NaHHBI MOMEHT 3aKIIIOUYEHBI
cornamenuss ¢ OO0 «llentp ynpasieHdecknx MHHOBami» u MOO «Akanemust
HAyK COLIMAJIBHBIX TEXHOJIOTMI 1 MECTHOTO CAMOYIIPABICHUS.

[Ipeanonaraercs, 4yTo COBMECTHasg pabOTa y4yuTelel M KOHCYJIbTaHTOB
MO3BOJMUT TOBBICUTh HE TOJBKO KAYECTBO OOYYEHUsS ydyalluxcs, HO U YPOBEHb
NpOo(ECCHOHANBHBIX ~ KOMIETEHIMH TMeNaroroB B  OOJacTH  COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHI U IIU(PPOBON SIKOHOMUKH.

[lo 3aBepuieHut0 Kypca OyAeT oOpraHM30BaHa 3allliTa HHIAWBUIYaJbHBIX
OPOEKTOB  OOyYaromMXCS C  Y4aCTHMEM  CHEIHAJUCTOB IO  Pa3BUTHUIO
UHPOPMAILIMOHHBIX ~ TEXHOJOTMM W3 4YHclla TpernojaBareneil By30B U
MPEICTaBUTENIEH PEATBHOTO CEKTOPA YKOHOMUKHU.



TemaTuuyeckoe NVIAHUPOBAHUE

Ne TeMmbl Koua-Bo | OcHOBHBIE BHBI
4acoB | AeATEeJIbHOCTH
00y4ar0Iuxcs
1. Moayanl 8
«YT0 MeHst KAET?»
1.1 | 3HaKOMCTBO C MOHATHEM POOOTOTEXHHUKH 2 3HAKOMSTCS C
UCTOpUEN U
HEePCICKTHBAMH
pOOOTOTEXHUKHU
1.2 | Uzyuenue mukpokoHTposuiepa Arduino 4 U3y4aroT
UNO u cpensl pazpabotku Arduino IDE. POCTEUTITIX
(yHKIHI OIepaTopoB
BBIOOpA
1.3 | O3HAKOMJICHHUE C SI3BIKOM 2 U3y4aroT SI3bIKOM
nporpammupoBanus (ppeiimBopk C++). POTrPaMMHPOBAHHS
2. Moayasb 2 18
«IIpukiaagHOE IPUMEHEHH )
2.1 | TlpuHiumbl paboThI C MEKTPOHUKOMN Ha 2 coOHparoT CXeEMyY CO
POCTEUIIIEM IPUMEPE CBETOAMOA CBETOAMOIOM
2.2 | V3ydeHue NOCTPOCHUSI TPOrPaAMMHOM 2 MUIIYT MPOrpamMMy,
JIOTHKH U OTIEPaTOPOB BHIOOPA U3y4yaroT paboTy
OCPEICTBOM KHOIIKH OIIepaToOpOB
2.3 | 3HaKOMCTBO € I (PPOBBIMHU JTATINKAMH HA 2 COOHMPAIOT CXEMY CO
npumepe GpoTope3ncTopa CBETOAMOAOM H
dboTope3ncTopom
2.4 | 3HAKOMCTBO C QHAJIOTOBBIMH JaTYMKAMU 2 COOMPAIOT CXEMY C
(IKOUCTHK, YPOBEHB BOJIBI, TEMIIEpATypa aHaJIOTOBBIM
Y BJI&KHOCTH BO3/yXa, BJIAKHOCTh JaTYNKOM
MOYBBI) U QYHKUUAMHU-
npeodpa3zoBaTeIsIMu
2.5 | M3yuyeHue mpUHIMIIA PaOOTHI 2 U3yYaroT MIPUHIIHAITA
CepBONPUBO/IA paboThI
CepBONPHUBOJIA
2.6 | U3yuenue LCD-aucrutes 2 COOMPAIOT CXEMY C
JTaTYUKOM
2.7 | Uzyuenue uHdGpakpacHOro mpuéMHHUKA 2 U3y4aroT MPUHIIHIT
paboThI
UH(paKpacHOTO
I1yJIbTa U IPUEMHUKA
2.8 | Uzyuenue Bluetooth-npuémuunka 2 3HAKOMSITCS C
pabotoii Bluetooth-
IIPUEMHHUKA
2.9 | M3yyenue nmpuHIMIa padOTHI pelie ¢ 2 y4daTcst




mectepéHyaThiM HacocoM RS-360SH IpOrpaMMHPOBATh
IECTEPEHOYHBIN
HACoC

3. Monyanb 3 8
«Moii nepBbIi NPOEKT»

3.1 | Coop, mporpaMMHpOBaHUE U 2 COOMPAIOT MAIIUHKY
TECTUPOBAHUE MAITUHKU Ha Y TIMIIYT K HEeH
UHPPAKPACHOM YIIPaBJICHUN IporpamMmy Jist

ynpasienus ¢ UK
yJbTa

3.2 | Cbop, mporpaMMHpPOBAHKE U 2 COOHMPAIOT MAITHHKY
TecTHpoBaHue MamHKU Ha Bluetooth- U IHIIYT K HEel
yIpaBICHUH porpamMmy JyIst

yIpaBICHUS C
nomoisio Bluetooth

3.3 | Coop, mporpaMMHUpOBaHUE H 2 COOMpAOT U
TECTUPOBAHUE YCTPOHCTBA JIJIs IPOrPaMMHUPYIOT
aBTOMATHYECKOTO TOJIMBA PACTCHUMA CJIOKHYIO CUCTEMY
(aBTOMaTHUECKAs TEIUIMIIA)

34 | Pa3paboTka WHAMBUAYAIHHOTO MPOCKTA 2 paspabaTbIBaioT
YYaCTHUKAMH  Y4Yaluecs MPUAyMbIBAIOT VHTHBH Ty QJTbHBIH
COOCTBEHHBICE HWAEH IS  TPOCKTOB, IPOCKT
CBA3aHHBIX €  pPOOOTOTEXHHKOW, M
pealn3yIoT ux.

Hroro: 34




JIuteparypa, pekoMeHJ0BaHHAas! JJIsl y4alllerocs:

1. Oganc, b.B. CnpaBounuk «biokHoT nmporpammuctay / b.B. OBanc. — M.,
2018.

2. Slkumenko, C.C. Ilepeie mmrarm mo ocBoenuto Arduino: COopHHK
nabopatopusix padot / C.C. Axumenko. benropox, 2018. — 30 c.

3. Sxumenko, C.C. DneKTpoHHO-(PYHKIIMOHATbHBIE MOJIYJIN COBMECTHMBIE
¢ Arduino UNO: Crpasounuk / C.C. Slkumenko. — benropom, 2019. — 130 c.

4. OcHoBbI 3eKkTpoHuKU. CurHansl, uHTepdeiics u npotokoisl / [og pen.
C.C. Sxkumenko — 126 c.

5. Sxumenko, C.C. Co6opuuk 3amau «Crapt» / C.C. SAxumenko. —
benropon, 2017.

6. SAxumenko, C.C. COopuuk 3amau «COOpHHMK 3alad — Ha4yaJlbHBIHI
ypoBenby / C.C. Slkumenko. — benropon, 2016.



KanengapHo-temaTuyeckoe niaHUpOBaHUe

Ne | Tembl OcHOBHbBIE BHbI Koa- | lara | lata | IIpumeuanue
AeATeJIBbHOCTH BO no no
o0yJammnxcs 4acoB dakrty

IaHY
1. Moayab 1 «UTo MeHs KIET?» 8
1.1 | 3gakoMCTBO C 3HAKOMSITCS C 2 11.09,
MOHSITHEM UCTOpHUEH U 18.09
POOOTOTEXHHUKH HEPCIICKTHBAMHM
pPOOOTOTEXHUKH

1.2 | Usyuenue U3y4aroT 4 25.009,
MUKPOKOHTpOJIIEpa | MPOCTEHIITUX 02.10,
Arduino UNO u byHKIHi 09.10,
cpeabl pa3paboTKH | OIEepaToOpoOB 16.10
Arduino IDE. BEIOOpA

1.3 | O3HakomieHue ¢ U3YYaloT SA3bIKOM 2 23.10,
A3BIKOM IPOrpaMMUPOBAHUS 30.10
POrPaMMHUPOBAHUS
(ppeiimBopk C++).

2. | Monyab 2 «IIpuxiiaiHoe NpUMeHEHHE 18

2.1 | TIpuHIUIBEl paboOThl | COOUPAIOT CXEMY CO 2 13.11,
C DJIEKTPOHUKOM HA | CBETOJAMOIOM 20.11
IIPOCTEUILIEM
npuMepe
CBETOJINO]IA

2.2 | zyuenue MUIIYT POTPaMMy, 2 27.11,
MOCTPOEHUS U3y4arot paboty 04.12
IIPOTPaMMHOMN OIIepaTopoB
JIOTUKU U
OrepaTopoB BbIOOpA
MOCPEACTBOM
KHOITKH

2.3 | 3HaKOMCTBO C COOHUPAIOT CXEMY CO 2 11.12,
1P pOBBIMH CBETOIUOJOM U 18.12
JaTYUKaMH Ha dhoTope3ncTopom
npuMepe
dboTopesncropa

2.4 | 3HAKOMCTRBO C COOMPAIOT CXEMY C 2 25.12,
AHAJIOTOBBIMHU aHAJIOTOBBIM 15.01
JaTYNKaMU JTaTINKOM
(JKOUCTHK,

YPOBEHb BO/IbI,
TeMIiepaTypa u
BJIAYKHOCTD




BO3/yXa,
BJIQXKHOCTH ITOYBBI)
U QYHKIUSIMHU-

peoOpazoBaTeISIMU

2.5 | U3yuyenue U3y4aroT IPUHIIKAIIA 22.01,
npuHOUNa paboTel | pabOThI 29.01
CEpBOIPHUBOJIA CepBOMPHUBOJIA

2.6 | Uzyuenune LCD- COOHMPAIOT CXEMY C 05.02,
U CILIES TaTINKOM 12.02,

2.7 | Uzyuenue U3YYarOT MPUHITHII 19.02,
uH(}pakpacHOTO paboThI 26.02
npuéMHUKA UHPPAKPACHOTO

MyJbTa U
NIPUEMHUKA

2.8 | 3yuyenue 3HAKOMSITCS C 05.03,
Bluetooth- pabotoii Bluetooth- 12.03,
NIPUEMHHUKA IIPUEMHHUKA

2.9 | U3yuyenue y4aTcst 19.03,
MPHUHIINIIA PAa0OTHl | IPOrPaMMHUPOBATH 26.03
peie ¢ IECTEPEHOYHBIN
mecTepéHYaThIM Hacoc
HacocoMm RS-360SH

3. Moayasb 3 «Moii nepBblii MPOEKT»

3.1 | Coop, coOuparoT 9.04,
MPOrpaMMHUPOBAHUE | MAIIMHKY W MMHIIYT 16.04
Y TECTHPOBAHHE K HEl mporpamMmy
MAaIIMHKA Ha JUTSL YIPABIICHUS C
nH(ppakpacHOM UK nynbra
yIpaBIeHUH

3.2 | Coop, coOuparoT 23.04,
IpPOrpaMMHPOBAHUE | MAILIUHKY U TUIIYT 30.04
Y TECTUPOBAHUE K HEU MporpaMmy
MAaIIMHKH Ha JUTSL YIIPABIICHUS C
Bluetooth- TIOMOIIIHIO
yIpaBICHUU Bluetooth

3.3 | Coop, COOHMPAIOT U 07.05,
[IPOTPAMMHUPOBAHUE | POTPAMMUPYIOT 14.05
¥ TECTUPOBAHHE CIIOKHYIO CUCTEMY
YCTPOWCTBA IS
aBTOMATUYECKOTO
II0JINBA PACTCHUH
(aBTOMaTHUECKas
TETUIUIA)

3.4 | Pa3paboTka pa3pabaThIBarOT 21.05,
VH]JIUBUAYAJIBHOTO WHJIMBUAYJbHBIN 28.05




MPOEKTa
y4aCTHUKaMU
VYyaruecs
PUIYMBIBAIOT
COOCTBEHHBIE HJIEHU
TSI MPOEKTOB,
CBSI3aHHBIX c
pPOOOTOTEXHUKOU, U
peanu3yIoT uX.

MPOEKT

Hroro:

34




