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Kommiiexe ocHoBHbIX xapaktepuctuk JOOII

HporpaMMa pa3pa60TaHa B COOTBETCTBHM CO CICOYIOIIHMH HOPMATUBHBIMHU
OHOKYMCHTAMH.:

° Deneparibabli 3aK0H Poceutickoit @enepanuu ot 29 nexabps 2012 r. Ne 273-
@3 «O6 obpazosarnu B Poccuiickoit Denepannmy.
® Ilpukas MunnctepctBa mpocBewieHnst Poccuiickoit  @efepanuu  OT

09.11.2018 r. Ne 196 «0O6 yrBepxaenuu Ilopsaka opraHM3aliid W OCYILECTBIIEHUS
00pa3oBaTeNbHON  [NEATENBHOCTH 110  IONOJHUTENbHBIM  OBIIe06pa3oBaTebHBIM
nporpammam» (¢ u3meHeHussMHU Ha 30 cenTsops 2020 rozna).

° Ilpuxas MunoGprayku Poccuu ot 23.08.2017 Ne 816 «O6 yTBepKIeHUM
Ilopsnka NpHMEHEHHA  OPraHM3ALHUsMH, OCYLIECTBIAIOIMME  0OPa30BATEIbHYIO
AEATEIBHOCTD, 3JEKTPOHHOIO 0Oy4YeHHUs, TUCTaHIIMOHHBIX 00pa30BaTEeNbHEIX TeXHOJIOTHIA
U pealii3aiyy 00pa3oBaTENbHBIX IPOrPAMMY.

® Canurapueie npasuna CIT 2.4.3648-20 «CaHMTapHO-3IHAEMHOIOIHUECKHE
TpeOOBaHMs K OpPraHU3alMAM BOCIUTAHUS U 00yYeHHs], OTABIXA M O3[0pOBIEHHUs AeTeH u
MOJIOACHKM», YTBEPIKICHHbBIE MOCTAHOBIEHHEM [ TaBHOIO TOCYIapCTBEHHOIO CAaHUTAPHOTO
Bpaya PO ot 28.09.2020 Ne 28.

° IlonoxeHue o0 PerMoHanbHOM LEHTPE BBISBICHHS, MOMIEPKKH M PA3BHTUS
CIIOCOOHOCTEH U TaJaHTOB y JeTel U MOJOEKH.

° IIpukaz KTTAOY JIO PMII ot 26.09.2019 Ne 383I1 «O6 yTBep)kueHUHU
HoyoxeHus 0 JOMOMHUTENTBHOM 061e0bpa3oBaTeNbHON IpOrpaMMe B XaGapoBCKOM
Kpaey.

° Yeras KTAHOVY «KpaeBoit ieHTp 06pa3oBaHUsy.

1. OcHoBHoOE comepsxkaHme
1.1. ITosicHUTeNbHAS 3aMKCKA

JlononHUuTEIREHAS obrreobpazoBarenbpHas o011iepa3BUBAIOIIAs IporpamMmma
«MHTencHBHAs obpasoBaTenbHas MporpaMMa Mo PoGOTOTEXHHKE» HMeeT TEXHUUECKYIO
HalpaBJICHHOCTh M OPHUEHTHMPOBAaHa HAa WMHTEHCHBHYIO IMOATOTOBKY oOydarommixcs 9-11
KJIaCCOB K  BBINOJIHEHHUIO MPaKTUYECKUX 3adaHuil  Bcepoccwmiickodl — onmMmnuanmbl
IIKOJIEHUKOB IO TPy dy (TEXHOJIOTHUU) B HACTH POOOTOTEXHUKH.

Wnest mnporpamMmpbl COCTOMT B IIOCHENOBATENLHOM [POXOXKIAEHHH MOJHOTO
MHXCHEPHOIO IHMKJA: [OCTaHOBKAa 3ama4d, cOOpka POOOTOTEXHHYECKOH IIaThopMBbI,
HOAKIIIOYCHUE SJICKTPOHHBIX KOMIIOHEHTOB, NpOrpaMMHPOBAHUE, SKCIEPUMEHTAIbHAS
HACTPOWKaA, WHTErpalus MOJIyJed, opOopMIIEHHE SMeKTPUUECKOM CTPYKTYPHOU CXEMBbl U
UTOTOBast IEMOHCTPALIHS PEIeHHS.

AKTyaJbHOCTb TIPOrpaMMbl 00YyCIIOBJIEHA POCTOM POJIH HMH)XEHEPHO-TeX HIIEeCKUX
KOMITETEHIIUH B OJIUMITHAIHOM IBMKEHHH U HEOOXOIMMOCTEIO MPAKTHIECKOM MOMTOTOBKY
OOydaloUMXCcs K 3aJaHMsM, BKJIOYAIOMIUM KOHCTPYHWPOBAHHE, IIpOrpaMMUpPOBAHHUE,
pabory ¢ maTumMkamu, aHaNH3 OUIMOOK U 3aIIUTY TeXHHIECKOTO pelLIeHus.

HoBusHa mporpamme! s3akirodaeTcs B HHTErpalii aJIrOPUTMOB NIBH)KEHHS I10
JIUHUH, PAOOTHI C YIIbTPa3BYKOBBIM IaTUMKOM, MAHMITYJISITOPOM U KOHEYHBIM aBTOMATOM B



COUHYIO MPaKTHYEeCKyrO 3alady onuMIuagHoro tuna. OTIHYATENbHAsS OCOOEHHOCTD
IporpaMMel - MpeobOjafaHWe MPaKTUKYMOB Ha IIOJMIOHE M €XEJHEeBHAs OTJaiKa
TEXHUYECKOIO PEIIeHHs.

Tum mporpammel: OIHOYpOBHEBas. YPOBEHb OCBOEHMS: YIIyOIeHHBIH. Anpecar
IporpaMMel: oby4atoruuecs 15-17 ner (9-11 kmaccsr), nmeroiine 6a30BbIH OMBIT PaGOTHI ¢
Arduino u 3aMHTEpeCOBaHHBIE B IIOATOTOBKE K ONMMIHANHBIM 3aJaddsM  II0
pPOOOTOTEXHHUKE.

®opma oOyuenus: ouHas. QDopMa OpraHU3aLMK ESITENBHOCTH OOYUAIOLIMXCS:
TPYIIIOBas, HMHAUBMIYalbHO-TPYMNIOBas, C 3JEeMEHTAaMH IIPOEKTHOW paboThl U
WHIHABHUIYalIbHON OTNAIKHU PeleHuH.

O6bem mporpammsl: 38,5 akamemuueckux uaca. CpoK OCBOCHHS nporpaMmsel: ¢ 09
uroHd 1o 20 uroHs 2026 roma. YueGHbIX aHeil: 11.

PexxuM 3aHATHH. 3aHSTHS MPOXOIAT €XKeHEBHO B COOTBETCTBHHM ¢ ILIAHOM-CETKOMH
KpaeBod MPOMUIbHON CMeHBI. [IpOfO/KMTENLHOCTh ONHOLO 3aHSTHS COCTAaBIAET 2
aKalieMHYCCKUX 4Yaca ¢ nepepbiBoM 10 MuHyT. IIponoyKUTEIbHOCTE M PEXUM 3aHATHUIM
OCYIICCTBIIAIOTCA B COOTBeTCTBUH ¢ IlocTaHoBieHWeM [TIaBHOTO TroOCymapCTBEHHOIO
canurapHoro Bpaya P® or 28.09.2020 Ne 28 «O6 yreepxknenuu CII 2.4.3648-20
«CaHUTapHO-SUIEMHUONOTHYeCKHe  TpeOOBaHUS K OpraHM3alWsiM  BOCIIMTAHHS U
00y4eHus, OTABIXA U 03[0POBIEHHUS IETell U MOJIOMEKH.

Harpyska mo HampaBneHHi0 «PoGOTOTeXHHKa» COCTaBIseT 3,5 waca B yueOHBbIH
NleHb, BpeMs 3aHaTuii: 14:30-18:00.

PykoBomuTens nporpammel: 3uHkeBrY Anekcet Biagumuposu.

1.2. espb 1 3aaa4i NPOrpaMMbI

Lens mporpammbl: (GopMHpOBaHHE M pasBUTHE Yy OOYYAIOMUXCS KOMILJIEKCa
UHKCHEPHO-TEXHUYECKUX KOMITETEHIMM, HEOOXOOUMBIX I YCIIENIHOrO BBIIIOJHEHUS
NPAaKTHIECKUX 3ajaHn# BeepoccHickol ONMMMIHAabI IKOJIBHUKOR MO TPYLY (TEXHONOTUH )
B HampaBlieHUH «PoOoToTeXHHKa», yepe3 cOOPKY, TpOrpaMMHpOBaHME, HACTPOHKY K
AEMOHCTPAIUI0 MOOMIIBHOTO PObOTa.

3agauyu mporpaMmabi:

IIpenmeTrHbIe:

® chOopMUpOBaTL TOHUMAHHE HA3SHAYEHHS OCHOBHBIX Y3JIOB MOOUJIBHOTO
poboTa: KOHTpoJUIepa, MOTOPHOTO MIHJNA, HaTYMKOB, CEpPBONPUBOJIa U MCTOYHMKA
[IATaHUS;

° Hay4uThb NIOAKJIIOYATE U TecTupoBaTh Arduino, g L298N, natuuky TUHAH,
yIpTpasBykoBo# natynk HC-SR04 u cepBonpuso;

® c(pOpMUPOBATL HABBIKH ITPOrPAMMUPOBAHMS 0A30BBIX (YHKIWH I(BHKEHHS,
KaJIMOPOBKY JaTYHKOB M PEANIH3aLNU ATTOPUTMOB JIBHKEHHS [0 JTHHUMY;

° Hay4quTb MPUMEHATb KOHEYHbIE aBTOMATbl IJIsi OPraHU3al[dd CJIO0XKHOTO
MOBENEHHA POOOTA 1 OPOPMIIATE TEKTPHIECKYIO CTPYKTYPHYIO cxemy 1.



MetanpeamerHbie:

° Pa3sBUTL YMEHHE IIaHMPOBAThL 3TAMbl BBITOJHEHHS UH)KEHEPHOH 3a1auu u
PACIPEACIATE BPEMS B yCIOBUSX HHTEHCHBHOH 0N OTOBKH:

° chopMUpPOBaTE YMeHME aHaJM3MPOBATE OWHOKH KOHCTPYKIIHU U IPOrpPaMMBL,
BBIOMPATH CIIOCOOBI HX YCTpaHeHHusI;

° PasBUTL HABRIKH KOMaHIHOH KOMMYHMKALUH, APryMEHTALUU TeXHUYeCKUX
PCIICHUH U IPE3eHTaluy pe3yIbTaTa.

JInuHOCTHBIE:

e C(hOPMHPOBATE MOTHBALMIO K YYaCTHIO B OJIMMNUAAHON H NPOEKTHOM
ACATEILHOCTH TEXHUYECKOH HAIIPABIEHHOCTH;

® COPMHPOBATE  OTBETCTBEHHOE OTHOMICHME K OesomacHoi pabore c
obopynoBanueM u KauecTBY cOOpKH;

o PasBUTb HACTOHYHBOCTD, CAMOCTOATENLHOCTL M FOTOBHOCTD K MHOTI'OKPaTHOH

OTJIamKEe TEXHUYECKOTO peIIcHM.

1.3. Y4ue6HbIii nsian

| No Ha3spanue paspgeuna, KosmnyecrBo | Teopust NpaKTHKA Dopmbl
0.10Ka, Moay.is yacos HPOMEKYTOYHOIO
BCEro KOHT POJisi

1 | BBonHOe 3ansTHE. 3.5 1,0 245 YcTHSIH onpoc,
DopMaT MpakTUYeCKOro IIpOBepKa
3aganus BcOIll, IIOHUMAaHHUS 3aaHUS
TPpeboBaHus K poboTY,
TEXHHUKA 0€30IaCHOCTH

2 | KoHctpyupoBanue 3.9 0,5 3,0 ITpoepka
MOOHUIIBHOTO po6oTa: KOHCTPYKLHH
II1aCCH, MOTOPBI, poboTa
pa3melnesue
KOMIIOHEHTOB, IEHTP
TSDKECTHU

3 | Dnexrponuka pobora: SR 0,5 3,0 IIpoepka
Arduino, mumny L298N, | MMOJKITFOYEHHS
MUTaHUe, TaTYHKU 1 KOMITOHEHTORB
muaun, HC-SR04,
CEPBOIIPUBO

4 | OCHOBEI 95 1,0 o TecToBrIe ckeTun,
IIPOrPAMMHUPOBAHUS | IpoBepKa (hyHKIIHi
Arduino u ympasnenue JBHOKEHHSI
MOTOPaMHU Hepes3 LITUJIL !

5 | JaTunku nuauy u 7,0 1,0 6,0 TecToBrI# 3ae31 Mo
JABIDKEHHUE I10 JIUHUU: JIMHUA
KaJTMOpOBKa, MpocThie




anroputmsl, [1-
PETYIATOP
6 | IlepexpecTku, pa3sBUIKH 9.0 {5 3,0 Brinonuenue
U yJIBTPa3ByKOBOM MaHEBPOB,
natank HC-SR04 oOHapy xeHue
oObeKTa
7 | Manumymnsatop u 7,0 LG 6,0 3axBar, ynep)xaHue
repeMelnieHne o0beKTa U IIepeHoC 00beKTa
8 | KoHeunble aBTOMATHI, ) 1.0 2,5 [TpoBepxka
HHTErpalus MOLyJIeH, aIrOpruTME U
BJIEKTpUYECKast YEPHOBUKE CXEMBbI
CTPYKTypHas cxema 1
9 | Utorosast oTnanka u 3.5 0,5 30 Htoronas
3a4€THBIE TIOIBITKHU JIEMOHCTPAIUS
poboTta
Hroro 38,5 7,0 31,5

1.4. CopepiicaHne mporpamMmmel
Paznen 1. Beoaxoe 3ansitue. ®opmMart npakTHyeckoro 3aganust BeOIIl

° Ilenn v 3amaunm cmensl. TpeGoBaHwsi K NpPaKTUUECKOMY 3a[aHHIO 10
POOOTOTEXHHUKE.
° IlpaBuna paboTbl B MacTepckoil M KOMIBIOTEPHOM Kiacce. TexXHHKa

OesomacHOCTH IIpu paboTe € HHCTPYMEHTAMH, aKKyMYJISITOPaMH, 3J1eKTPOHHBIMU
KOMITOHEHTaMH U [IBUKYILMMHUCS MEXaHH3MaMHU.

o O0630p UTOrOBOM 3anaun: ABMKEHUE 110 JIMHUY, TPOXOXKIEHHE TIepeKPEcTKOB,
OOHapyXeHHe H IlepeMelleHrne 00beKTa, (GHHMUIIL.

Paspgen 2. KoncrpyupoBatue MoOHILHOT0o po6oTa

o COopka maccu, ycTaHOBKa MOTOPOB M KOJIEC.

° Pasmemenue Arduino, MoTopHOro Mz, aKKyMyJIATOpa, IAT4YUKOB H
MaHHILyJISATOpA.

° IMonsTre ycToHUHBOCTH, GAAHCHPOBKH U LEHTPA TIKECTH.

° IIpoBepka MexaHHUECKOH HaEKHOCTH KOHCTPYKIIHH.

Pazpgen 3. Dnexrponuka po6ora

° Hcrionszoranne Arduino u mmnma L298N / Motor Shield na 6aze L298N.

° [TomkmroueHre MOTOPOB K KileMMaM INHiAA. PasmereHue MUTAHUS JOTHKH H
IIUTAHUS IBUTATETIEMN.

e ITonksrovyeHe aHAIOrOBBIX JATYHKOB JTHHHH, YIbTPa3ByKOBOIo maryuka HC-
SR04, cepBonprBoia MaHHILYJISITOPA, KHOMKHU CTAPTA M HHHKALIHH.

° ITepBruHOE TECTUPOBAHKE MUTAHKS U DJIEKTPUUECKUX COSTHHEHHH.

Pasnen 4. Ocuorbl nporpavMvupoBanust Arduino u ynpaeieHHe MoTOpaMH
° CrpykTypa nporpammsl Arduino: setup(), loop().




° Pabora ¢ uudpoBeIMU U aHANIOTOBHIMU BXonamu/Beixonamu: digitalRead(),
digital Write(), analogRead(), analogWrite().

J Ynpasnenue IBUraTelsIMH dYepe3 [MHJN: BIKCHHE BIIEpE ¥ Hasaj,
IIOBOPOTHI, pa3BOPOT Ha MECTE, OCTAHOBKA.

o Cosnanre 6a30BbIX (YHKIMH TBUIKEHHS U TECTOBBIX CKETUEI.

Paspgen 5. JaTumKku JHHAK U ABHKEHHE 10 JHHKL

® IpuHidn paboThl aHAIOrOBBIX NATYHKOB JHHHH. CHSTHE IIOKa3aHUuM Ha
OeIoM ¥ YepHOM TTOKPHITHH.

° KanmubpoBka naTunkos u BerumclieHne MOPOrOBBIX 3HAYCHHH.

° IIpocTol anropuT™ ABHIKEHHMS [0 THHUM MO MOKA3AHUSM JIEBOIO 1 [IPaBoTo
IaTYHKa.

® II-perynarop: ommubka, 6asoas CKOpocTb, Kodpduuuent Kp, mnombop
[1apaMeTpPOB.

° Otnajxa niaBHOCTH NBUKEHHS U YCTOMYHBOCTH Ha IIOBOPOTaX.

Pasaen 6. [lepexpecticn, paseuiku u YIbTPa3BYKOBOM JATUHK

° Omnpenenenue nepekpecTka 1o MOKa3aHusIM OATYHKOB JIMHHA,

° AJTOpUTM Mpoes/ia LeHTpa MepeKpecTKa 1 BO3BpaTa K JIMHUU.

° Bri60p HanpaBieHns Ha pa3sBHJIKE HA OCHOBE 3apaHee 3aJaHHOM KapThl WUIIH
aJrOpUTMa.

° HC-SRO4:  npunnun  paGoTel, u3Mepenue pacCcTosHuA, QIUTbTpaIlns
IIOKa3aHuM.

° OOGHnapysKeH¥e NpenaTCTBUS WK 06beKTa niepen poboOTOM.

Pazaen 7. Manumynarop u nepemelw exie o0beicTa

° Hasnauenwe cepsonpurosa u ynpasnenue YTJIOM IIOBOPOTA.

J Hactpotika nomosxenuii MaHHIYJATOpa: OTKPBEITh, 3aKPbITh, IIOAHATH,
OILyCTHUTb.

o Ionbesn K 06beKTy [0 JIMHUM U [0 PACCTOSHHIO.

° 3axBat, ynepiKaHKe U OTIyCKaHHe 0OBEKTa B LIEICBON 30HE.

J TpancnopTipoBka 06beKTa ¢ coxpaHenmem YCTOMYHUBOCTU U KOPPEKTHOIO

ABIOKEHHS TI0 TPAeKTOPHH.
Paznen 8. Koneurnble aBTomarsi, HHTerpamusa Moayaeil u cxema J1

° IlonaTne KoOHeYHOro aBTOMara Kak crocoba OPraHMU3aLMU  CJIOXKHOTO
MTOBENIEHUS PoOOTA.

° CocTosHuST allropUTMa: CTapT, IBWKEHHE IO JUHHUH, IIEPEKPECTOK, ITOUCK
00beKTa, 3aXBaT, TPaHCIIOPTHPOBKA, YCTAHOBKA 0OhEKTa, (puHUII.

° Wnrerpauus (QyHKuuH ABHXKeNHs, NATYMKOB W MaHUITyJIATOpa B EIUHYIO
IIporpammy.

° Ioaroroska smexTpudeckolf cTpyKTypHO#H cxembl D1: 6ok IMUTaHUS,

Arduino, mwng L298N, natumkwy, CepPBONPUBO/I, MOTOPEI.

Paznen 9. UtoroBas ot/iagka 1 3aueTHbIe MOMbITKH

° Hactpoiika ckopocTH neukenws, ko3dpurmenta Kp, moporos matuukos,
paccrosinus cpabarsieanust HC-SR04 u yrios CEpBOIPUBO/IA.



° IIpoBeneHne TECTOBBIX 3a€3/I0B Ha [TOJIMTOHE.
o @ukcanust OMMO0K, KOPPEKTUPOBKA KOHCTPYKIIUH U IIPOrPAMMBI.
J Hrorosas nemoHcTpauus podbota 1 pazdbop pe3yabTaToB.

L.S. [lnanupyemMble pe3ybTaTbl 0CBOEHUS MPOrPAMMBI
K xonuy ofyuenns oOyuaromdecss NOKHBI MPOJEMOHCTPHPOBATH CIEIyIOLIHe
pe3yNbTAThI.
IIpeameTtHbie pe3yibTaThi:

° TOHMMAET Ha3HAYEHHE OCHOBHBIX y3JI0B MOOHJIBHOIO pob0Ta: KOHTPOIIEDA,
MOTOPHOI'O LITWJIJA, JaTYUKOB, CEPBONPHBO/IA, HCTOYHUKA TATAHUS;

° ymeeT cobupaTh W  HacTpauBaTh MOOUJIBLHYIO POOOTOTEXHUYECKYIO
mnardopmy;

° YMEET MOIKIYaTh U TecTupoBaTh Arduino, mwma L298N, maruuiu IuHUH,
HC-SR04 u cepeonpusoz;

° YMEET IPOTpaMMHUPOBaTh Oa30Bbie PYHKIWH ABMIKEHHS POOOTa;

° YMEET BBINOJHATH KaIMOPOBKY AaTUUKOB JIMHWH U PEaM30BbIBATh [IBUKEHHE
T10 JINHHH;

° YMEEeT UCNoJIb30BaTh I1-perynastop ais noBblieHUs TOYHOCTH IBUKEHHUS,

° YMEET peanar30BbIBaTh OOHapy)KeHHe 0OBeKTa ¢ MOMOIIBIO YILTPa3ByKOBOIO
JlaT4HKa;

° YMEET NPOrpaMMUpPOBATh MAHHUITYIATOP 715 3aXBaTa U OTIYCKaHUs 00BEKTa;

° YMEET CTPOUTH ajrOpUTM poOOTa Ha OCHOBE KOHEYHOI'0 aBTOMATA,

° yMeeT O(OpPMIATL 3JIEKTPUYECKYIO CTPYKTYpHyl0 cxemy D1 Ha YPOBHE

OCHOBHEIX (PyHKITHOHANBHBIX OJ0KOB.
MeranpeaMeTHbie pe3yabTAThI:

® IUTAHUPYET STallbl BEIITOJHEHHS HH)KEHEPHOH 3a1a4n;

° QHAJIM3HUPYET OIMUOKH B KOHCTPYKLIHH U TIPOrpaMMe, IIPeIaraeT criocoObl UX
YCTPaHEeHMUS;

° paboTaeT ¢ u3MepeHHAMH, [apamMeTpamM# 1 FKCIIepMMEHTATbHON HaCTPOHKOI;

° O(QOPMIISET U HPE3EHTYET Pe3y IbTAT TEXHHUECKOrO IPOEKTa.

JIM4HOCTHBIE Pe3y/IbTAThI:

o NPOSBISACT MHTEPEC K TEXHHYECKOMY TBOPYECTBY M  OJMMIIHAAHOM
IEeATENbHOCTH;

° cobmopaeT TpebGoBaHHs 6e30MacHOCTH M OTBETCTBEHHO OTHOCHUTCA K
Ka4ecTBY COOpPKH;

° AEMOHCTPUPYET CaMOCTOATENILHOCTE W HACTOHYMBOCTH MPHU  PELIEHHH

MPaKTHYECKUX 327124 OJTUMITHAIHOIO THUIIA.
HTorosbiii NpoayKT MPOrpaMmabI:

° MOOMNBHBIH  pOOOT, CHOCOGHBIA  OBMTaThCS IO  JIHHHH, TPOXOIUTh
IIEPEKPECTKH, OOHAPYKUBaTh OOBEKT, BBITOJIHATH 3aXBAT U TPAHCIIOPTUPOBKY;
° pabouas mnporpamma Arduino ¢ (QyHKUASMM IBHXKEHHA, 0OPaGOTKOM

AaTYUKOB U KOHCYHBIM aBTOMATOM,;



° Tabnuia pabounx mapameTpoB: CKOPOCTb, Kp, MOpOTH JaTYMKOB, PACCTOSHUE
CpabaThIBaHMSI, YTIIbi CEPBONPHBOLIA;

° dJIEKTpHYECKasl CTPYKTypHas cxema J1;

® UTOroBasi JEMOHCTPALUS MPOXOXKAEHHUS IIOJIUTOHA.

2. Kommuiexe opraHM3alHOHHO-1EArOrHYECKHMX YCJIOBHIl
2.1. YenoBust peanu3amuu nporpaMmbl
MartepuajibHo-TeXHHUYecKkoe ofecnevueHe:

° KOMITbFOTEPHBIN KJlacc ¢ yctaHoBlneHHOH Arduino IDE;

° poboTtoTexHnueckre Habopwl Ha 6ase Arduino;

° KouTpossiep Arduino, Motor Shield / mwmng L298N, gBUraTeny mocTOSIHHOTO
TOKa, KOJIeca, I1acCH:

® NaTYMKKU JIMHWM, yJIbTpa3BykoBoi ngatuuk HC-SRO04, cepBomnpuBoi, KHOIKa
CTapTa, dJIEMEHTbI WHHKALUN"

® aKKyMYJISTOPBI, Jepkarenu OaTaped, MpoBONd, MaKeTHBIE IUIATHI, KPENeX,
HHCTPYMEHTBI JJIs1 COOpPKH;

° IIOJIUTOH IJIsi ABMIKEHUS 110 JIMHUH, IEPEKPECTKOB U MePeMEIeHUs 00bEKTa;

e MyJNBTUMETMHHOE 000PYyIOBAaHUE IS IEMOHCTPALUM MATEPUAIIOB.

MeTtoau4yeckne MaTepHalibl i 31eKTPOHHbIE PEeCYPChI:

° pa3naTouHbIe MaTEPHabl U YEK-JIMCTHI 10 TEXHUKE 0€30IaCHOCTH;

® WHCTPYKUHUU MO TIOOKITFOYEHHI 3JIEKTPOHHBIX KOMIIOHEHTOB M TECTOBbIE
CKeTuH;

° METONIMUECKME MaTepHaibl TO [ABUXKEHAW TO JUHUH, [l-perymsaropy u
KOHEYHBIM aBTOMATaM;

° 00pasLbl 3MEKTPUHYECKUX CTPYKTYPHBIX CXeM M ;

° NPE3eHTalVH, BIACOYPOKH M HIEKTPOHHBIE CIPABOYHBIE MaTepUANbl 10
Arduino.

OOpa3zoBartenbHble TEXHONOTHH: TPAKTHKO-OPUEHTHPOBAHHOE 00YyUeHH e, IPOSKTHAs
IEATENBHOCTh, NpobeMHOe oOyueHHe, MHKEHEpPHBIH SKCIEPUMEHT, paboTa B MabIX
IPyIIax, MHAMBAAYaIbHAs KOHCYJIbTALUs U PeIIeKCHsT pe3y IbTaTOB TECTOBLIX 3aIlyCKOB.

2.2. OneHo4Hbie MaTepHa/ibi 06pa3oBaTeILHoH NPOrPpaMMBbI

Jist - ompenenenis ypoBHS OCBOGHHsI [POrpamMmMbl HPUMEHSIOTCS —CTApTOBAs
AMATHOCTHKA, TEeKYIIHii KOHTPOJIb U UTOrOB2s JHarHOCTHKA. OLieHUBaHKWE MTPOBOIUTCS TI0
AUArHOCTUYIECKUM KapTaM, YeK-JINCTaM U Pe3yJibTaTaM AEMOHCTpaluu paboTel poboTa.

CraproBasi IHATHOCTHKA:

° YCTHBIH ONPOC [0 TEXHUKE 0€30MMaCHOCTH;

® MpakTHYeCKas nposepka 0a30BbIX HaBbikon padoTel ¢ Arduino IDE;

° MMHH-3a0aH e Ha MONKIIOYEHHUE JaTUMKa IV MCITOJTHUTEIbHOr0 yCTPORCTBA
II0 CXeMe.

Texymuii KOHTPOIb:
° IPOBEPKa KOHCTPYKLMH MOOUIIBHON MIAT()OPMBI;



@ IIPOBEPKa KOPPEKTHOCTHU IIOOKITFOYECHHU ST KOMIIOHEHTOB,;

° IIPOBEPKA TECTOBBIX CKeTUel U PyHKUMU IBUIKEHHS,

® TECTOBbIE 3ae31bl MO JIMHHUH, MPOXOJKIEHHE MEPEeKPEeCcTKOB, OOHApYKEHUE
00BEKTA;

° MpoBepKa padOThi MAHUNYNATOPa H TaOIULEl PAbOUYMX TAPaMETPOB.

HTorosasi iMar#ocTuKa:

® UTOroBas JeMOHCTpaLUs MOOUIILHOTO POOOTA HA MOJUTOHE;

° MIPOBEPKA TIEKTPHUYECKON CTPYKTYPHOU cxeMbl I1;

° KpaTKas 3a1{Ta TEXHUYECKOI 0 PEIeH T ¥ AH4AJIH3 OIIHOOK.

2.3. Kputepuu oueHHBAHHS BbINOJHEHHBLIX 3aJaHUM

Kputepuii Bricokuii ypoBeHs - | bazoBblil ypoBeHb HavyanbHblil
3 6anna - 2 banaa ypoBeHb - 1 0as
KoHcTpykius Y3JIbl 3aKPETIeHbI KOHCTPYKLIF s KOHCTPYKLIHS
poboTta HaJEXHO, paboTocrocobHa, HecTaOuIIbHa,
KOMITOHOBKA UMEIOTCS] TpebyeTcs MOMOILIb
PALMOHANbBHA, LEHTP | He3HAUH ¢ 1LELIE nejarora
TSOKECTH YUTEH HEJIOYEThI
OJNeKTpoHUKa - TIOJIKJIFOYEHHUS MONKJIKYEHUS B JIOILYILI€Hb! OIIHOKH,
| BBIIOJTHEHE] LEJIOM BEPHbLI, ECTh | MPENSATCTBYIOIINE
KOPPEKTHO, IUTAaHUE | MEJIKLie CaMOCTOSITRIBHON
passeieHo 0e30MacHO | HCTIPaBIeHUs IIPOBEpKE
IIporpaMmupoBaHye | KO CTPYKTYPUPOBAH, | KO BEITOJIHSIET KO (hparMeHTapeH,
(hyHKIIMM NBMKEHUS U | OCHOBHBIE paboTaeT TOJIBKO C

LATYHKOB paboTaroT

_YCTOHWYHBO

nencTsud, Tpedyer
JaCTUYHOH OTJIaJKU

JIBH>XeHHe 110

poOOT yCTOUUKBO

ITOMOILBIO IT€Oarora

poOOT NPOXOAUT

po6OT YacTo TepsieT

JTUHAHA IPOXOJHUT TPacCy ©  Tpaccy ¢ JIMHUIO
{TOBOPOTHI | OTHeJIbHBIMHU
| o1ImOKamM
Maxumnynstop u 3aXBaT U 3aXBaT MAaHHUITYJISITOP
00BEKT TPaHCIOPTHPOBKA | BBIMOJIHAETCS, HO TpebyeT
BLITIONIHSIFOTCS | €CThb CyIlleCTBEHHOU
HalIeKHO HECTAaOUNBHOCTD JI0paboTKHU
Hrorosas 3a7a4a BBEITOJHEHA . 3a7ava BhilICJIHEHA | 3aJaya He
IEMOHCTpAITHS fTOJTHOCTEIO, | 4ACTHYHO, 3aBeplleHa,
OOyYaroIIURCs 00bACHEHHUE o0BsICHEHUE
COBbACHSET pellleHHe | HemonHoe 3aTPyIHEHN

Hmozoevlil yposerns oceoenus onpedersemca no cyuvme bannog: 15-18 6annoe -

8bLCOKUIL YposeHb, [0-14 Gannos - 6az06welil yposens. 6-9 01106 - HAYATLHLLIL YPOEEHD.




2.4. ®opmbl NpecTABIEHNS Pe3yJ/JIbTATOB
Pesynbratel 0OyueHHs INpeiCTaBIsOTCA B BHIE COOPAHHOrO H HaCTPOEHHOI0
MOOHMIBHOTO ~ pobora, paGouedt mporpammbl  Arduino,  TaGIHIEI 1apaMeTpoB,
BIEKTPUYECKON CTPYKTYpHOW cxembl D1, HTOrosoit JEMOHCTpAllMU IIPOXOXKIEHUS
HOJIATOHA M KPATKOTO yCTHOIO KOMMEHTApHd 00ydaromerocs Mo IPHHATEIM TeXHHIECKUM
PELIEHUAM.

3. CnMCcoK HCTOUYHHKORB
s menaroros:

® Arduino. OduuuanpHas  JOKYMEHTalus M CIOIPABOYHMK  S3bIKa
nporpaMmupoBanus. URL: https://docs.arduino.cc/

° biym JIx. M3yuyaem Arduino: HHCTPYMEHTHI M METOIBl TEXHHYECKOIO
Bosuebcrea. CII6.: BXB-Tletepbypr, 2018.

® Kapeunen K., Kapsuuen T. [lemacwm CSHCOPBI: IIPOEKThl CEHCOPHBIX
ycTpokcTs Ha Arduino u Raspberry Pi. M.: JIMK TIpece, 2015.

o CripaBounble MaTepuansl 10 natuukam nuand, HC-SR04, CEPBONUBO/IAM U
IpariBepy L298N.

° Meronuueckue wmaTepuansl Beepoccilckod oNMUMIMansl IIKOTLHUKOB IO

TPy Iy (TEXHOJIOTHH), HaripabieHHe «POGOTOTEXHHKA .

Juis1 obyuarommuxcs:

° CrpaBounuk Arduino: ocHoBHbre Gyurkuuu digitalRead(), digital Write(),
analogRead(), analog Write().

° [Tamstka no Texmmke Ge3omacHOCTH MpH paboTe ¢ POBOTOTEXHUYECKHM
000pyIOBaHUEM.

® NucTpykumy no cbopke MOGHIBHON MiaTGOPMbI M MOAKITIOYEHHIO JATUHKOB.

° Hex-1MCT NOArOTOBKH PoGOTA K HTOrOBOMY 3ae31y.
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