IHosicHUTEIBbHAA 3aIIUCKA

PabGouass mporpamma AONOJHUTENBLHOTO oOpa3zoBaHus "[lporpammupoBanue
MUKPOKOHTposiepoB Arduino. PoGoTtoTexHuka" cocramieHa ¢ y4€ToM TpeOOBaHMI
®I'OC u aBIsIETCS MPOTPAMMON OOIIEHHTEIICKTyaIbHON HAIIPaBICHHOCTH.

PaGouass mporpamma cocraBieHa Ha ocHoBe rmporpammbl J[.I. Komocos
«Pobororexnuka Ha miardopme Arduinoy», (Mudopmaruka. [lpumepnsie paboune
IpOrpaMMbl KypCOB BHEYPOUHOH aedrenbHOCTU. 5-6, 7-9 kmaccel: ydyeOHO —
meroaudeckoe nocodue /llox pen. JI. JI. bocosoii. - M.: BUHOM. JlaGopatopus
3Hanui, 2020. - 136 c.) u kHuru "PykoBoACTBO moJb30oBarens K HaOopy "YMHbIN
noM" ISt SKCIIepUMEHTOB ¢ koHpoJuiepoM Arduino" -CI16.: BXB-IletepOypr, 2017 -
48 c.: ni.

[IporpaMma  IOIIOJIHUTEIBHOIO oOpa3oBaHus "IIporpammupoBaHue
MHMKPOKOHTpo1epoB  Arduino. PoOororexHuka" mo3BoiseT OOBEIUHUTH
KOHCTPYHUPOBAaHHE U MPOrpaMMHUPOBAHHWE B OJHOM Kypce, YTO CIOCOOCTBYET
MHTETPUPOBAHUIO NPENOJaBaHus HWH(OPMATHKU, MAaTeMaTHKH, (U3UKH, YEPUECHMUS,
€CTECTBEHHBIX HAyK C Pa3BUTHEM HWHXEHEPHOI'O MBIIUICHUS, Yepe3 TEeXHUYECKOe
TBOPYECTBO, SIBISAETCA MPOrpaMMOM Kypca TEXHHUYECKOW HaIlpaBI€HHOCTH.

TexHuyeckoe  TBOPYECTBO —  MOIIHBIM  WHCTPYMEHT  CUHTE3a  3HAHUMH,
3aKJIa/IBIBAIOIIMNA TPOYHBIE OCHOBBI CHUCTEMHOIO MbIIUIEHUS. Takum o00pazoM,
WH)KEHEPHOE TBOPYECTBO M JAa0OpaTOpHBIC MCCIEAOBAHUS — MHOTOTpaHHasI

NeSATETHbHOCTh, KOTOpasi JO/DKHA CTaTh COCTABHOW YacCThIO TOBCEAHEBHOW KU3HU
Ka)XJIOr0 00y4Jaromierocs.

JIJist yCnenrHoro MpoBEAEHUsT 3aHATUN UCTONB3YIOTCS pa3HOOOpas3Hble BUABI padoT:
UTPOBBIE  DJIEMEHTBI, WIPbl, JUJAKTHUYECKUW M  pa3gaTOuHbIl  Marepual,
(GUBKYIBTMUHYTKH,  KPOCCBOP/ABI,  TOJIOBOJIOMKH, TIPOEKTBHI,  HCCIEIO0BaHUS,
porpaMMHUpOBaHUE U MojenrpoBanue B cpene Tinkercad, 4To mo3BoIsIET MPOBOAUTD
3aHSTHS U BBIMOIHATH MPOEKTHI B JUCTAHIITMOHHON (hopme.

Hean:

® [IOBBIIICHHE MOTUBALMHU K U3YUYCHUIO IPEIMETOB €CTECTBEHHO-
MaTeMaTU4eCcKoro Iukia (pusnuka, HPoOpMaTHKa, MaTeMaTHUKa, TEXHOIOTHUS );

¢ 3HAKOMCTBO C OCHOBHBIMH IIPUHIOUIIAMHU MCXaHWKH, C OCHOBaAMHU
nporpamMmMupoOBaHHs B Fpa(i)I/I‘IeCKOM N TCKCTOBOM A3bIKAX,

® JIOHMMAaHHUC BAXKHOCTH MCKITPCIMCTHBIX CBHBCﬁ;

e (opmHupoBaHKE LIETOCTHOTO MUPOTIOHUMAHUSI 1 COBPEMEHHOTO HAyYHOTO
MHUPOBO33PEHUS.



3agaun:

® U3yuyeHUE NEePBOHAYAIbHBIX 3HAHUN O KOHCTPYKIIUU POOOTOTEXHUUECKUX
YCTPONCTB;

® O3HAKOMJICHHE C TpaBUiaMH O0e30macHON pabOThl C HHCTPYMEHTaMU;
® 03HAKOMJICHHE C MPOTrpaMMHUPOBAaHHEM POOOTOTEXHUUECKUX YCTPOICTB;

e (popMupoBaHue OOlIEHAYUYHBIX U TEXHOJIOTUUECKHUX HABBIKOB
KOHCTPYHUPOBAHUS U POCKTUPOBAHUS,

® yMeHHE padoTaTh B KOJJIEKTUBE, 3D (PEKTUBHO pacnpeAesaTh 00s13aHHOCTH;

® DPAa3BUTHC HCI/IXO(l)I/ISI/IOJIOTI/IIIGCKI/IX Ka4yCCTB 06yqa}0mnxc;1: IHaMs;IThb,
BHHUMAHUC, CIOCOOHOCTBD JIOTHYECKHU MBICIINTD, aHAJIM3UPOBATL.

® pa3BHBaTh YMEHUS U3JIaraTb MbICIU B YETKOM JIOTMYECKOU
NOCJIEIOBATEIBHOCTH, OTCTauBaTh CBOKO TOUKY 3PEHMSI, AaHAIN3UPOBATh
CUTYAIUIO U CAMOCTOSATEIbHO HAXOAUTh OTBETHI HA BOIIPOCHI IIyTEM
aoruyeckux paccyxaeHuil.lleanb: oOyuenre ocHoBaM poOOTOTEXHHKH,
POrpaMMUPOBAHHUS, PA3BUTHE TBOPUECKUX CLIOCOOHOCTEN B ITpOLIECCE
KOHCTPYUPOBaHUS U IPOEKTUPOBAHHUSI.

3ansaTus nposoasTcsa 1 pa3 B Hexemo no 2 yaca, 68 4. B roa. [Iporpammon
MPEeyCMOTPEHO poBeeHUE 26 MPaKTUYECKUX PadoT.

O:xupgaembie pe3ybTaThl:

JInyHocTHBIE Y Y]]

® TOTOBHOCTB K CaMOI/II[eHTI/I(i)I/IKaI_II/II/I B OKpYy’KaromieM MHUPC Ha OCHOBC
KPUTHYCCKOI'O aHAJIN3a I/IH(l)OpMaHI/II/I, 0Tpa>1<a10meﬁ Pa3JINYHbIC TOYKHU 3PpCHUA
Ha CMBICI 1 OICHHOCTH KHN3HHU,

® yYMEHHE CO3/1aBaTh U MOACPKUBATh HHIANBUAYAIbHYIO HH(POPMAITTOHHYIO
cpely, 00ecreurBaTh 3alUTy 3HaAUUMON HHOOPMALIMK U TUYHYIO
MH(OPMAIIMOHHYIO 0€30MaCHOCTh, Pa3BUTHE YYBCTBA JINYHOU
OTBETCTBEHHOCTH 32 KaU€CTBO OKPY’Karolleld NH(POPMAITMOHHON CPEIbI;

® MPUOOPETEHHUE ONBITA UCIIOJIH30BAHUS MH(OPMAIMOHHBIX PECYPCOB 00IIIECTBA
U DJIEKTPOHHBIX CPEJICTB CBSI3U B yU€OHOM M MPAKTHUECKON IS TEIbHOCTH;

¢ YMCHHC OCYHICCTBJIATH COBMCCTHYIO I/IH(i)OpMaHI/IOHHYI-O ACATCIIBHOCTD, B
YaCTHOCTH IIPU BBLIITOJIHCHHUN y‘IG6HBIX ITPOCKTOB,

® [IOBBIIIEHHE CBOETO 00Pa30BATEIBLHOIO YPOBHS U YPOBHS TOTOBHOCTH K
poAoHKeHHI0 00yueHus ¢ ucrnonb3zoBanuem UKT.



MertanpeaMeTrHbie
Ho3nasamenwvnuwvie Y/[/1

Havayio (hOpMUPOBAHUS HABBIKA MTOMCKA HEOOX0AUMOUN nHbOpMAUU JIs
BBITIOJTHEHUSI YU€OHBIX 3a/IaHUI;

cOop nHpOpMAITHH;

obOpaboTtka undopmanuu (¢ nomowwio UKT);

aHanu3 uHGOPMAIIHH;

nepenavya uHGopmaiuu (yCTHbIM, MUCbMEHHBIM, IIUPPOBHIM CIIOCOOAMM);
CaMOCTOSATEIFHO BBIICTATH U (DOPMYJIUPOBATH MO3HABATEIHHYIO 11€7Th;
MCIOJIB30BaTh 00IIME TPUEMBI PEIICHUS 3a]1a4;

KOHTPOJIMPOBATh M OIEHUBATh MIPOIIECC B PE3YIbTAT IeATCIbHOCTH;

MOJIEJIUPOBATh, T.€. BBIACIATh U 0000LIEHHO (PUKCUPOBATH FPYIIIBI
CYLIECTBEHHBIX IPU3HAKOB OOBEKTOB C LIEbIO PEIIECHUS KOHKPETHBIX 3a/1a4.

MMOABCACHHUC 110 ITOHATHUC Ha OCHOBC PACIIO3HABAHUWA O6’b€KTOB, BBIACIICHUA
CYHICCTBCHHLIX ITPHU3HAKOB,

CUHTE3, CPDABHECHUE;
KJIacCU(PUKALUS 10 3aJaHHBIM KPUTEPUSIM;

YCTAHOBJICHUE aHAJIOTUM;

IIOCTPOCHUE PACCYKIACHUA.

Pezynamuenvie YY/[

HaBBIKU YMEHUs (OpMYIMPOBATh U YIEP)KUBATh YUEOHYIO 3a]1auy;
IpeoOpa3oBbIBATh MPAKTHUECKYIO 3a/1a4y B MIO3HABATEIbHYIO;
CTaBUTh HOBbIE yUeOHBIC 3a/1a4ul B COTPYIHUYECTBE C YUUTEIIEM;

BBIOMPATh ACHCTBUS B COOTBETCTBUU C MIOCTABICHHOM 3a/1aueil U yCIOBHUIMU €€
peannsanuy;

YMEHUE BBIMOIHATH yueOHBIC IEUCTBUSI B YCTHOU opMme;
VCIIOJIb30BAaTh peyb ISl PEryJISALUU CBOETO JCUCTBHUS;

CINYATh CIIOCO0 I[GﬁCTBHH " Cro pe3yiibTar C 3a/laHHbIM 3TAJIOHOM C ICJIbIO
O6Hapy}K€HI/I$I OTKJIOHCHUM U OTJIMUMU OT 3TaJloHa,

aJIEKBaTHO BOCIIPUHUMATH MPEJJIOKEHUS YUUTEIICH, TOBApUIIEH, pOIUTENEH 1
JPYTHUX JIFOJIEH MO UCTIPABIICHUIO JOMYIIEHHBIX OIINOOK;
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® BBIICIATH U (HOPMYTUPOBATH TO, YTO YXKE YCBOCHO U UTO €IIE HY>KHO YCBOUTD,
ONPEIEIATh KaueCTBO U YPOBHS YCBOCHUS,

Kommynurkamuenwvie YY/[
B nponecce o0yueHus JeTu ydarcs:

e paboTaTh B IPYIIIE, YYUTHIBATH MHCHHUS MTAPTHEPOB, OTIIMYHBIC OT
COOCTBEHHBIX;

® CTaBUTb BOIPOCHI;

e oOpamarbcs 3a TOMOUIBIO;

e (hopMynHpOBaTH CBOM 3aTPyTHEHUS;

® [peIaraTrh NOMOIb U COTPYAHUYECTBO;

® JIOrOBapUBATHCS O pACTIPEACICHUH (PYHKIMI U poJieil B COBMECTHOM
NEATEIIBHOCTH;

® CIymIaTh COOECETHHKA;

e JIOTOBapUBATHCS U MPUXOIUTH K OOIIEMY PEIICHHIO;

e (opmynmHpoBaTH COOCTBEHHOE MHEHHWE U TIO3UIINIO;

® OCYIICCTBIIATH B3aUMHBIN KOHTPOJIb;

® QJICKBATHO OIICHWBATH COOCTBEHHOE IMOBEICHNE U TIOBEICHUE OKPYIKAOIIINX.
e Pe3ynbTaTUBHOCTH MTPOTPAMMBI

e Oxuaaembiec pe3yJabTaThl 00yUYCHHUS - YMEHHE CAMOCTOSTEIHLHO OCYIIEeCTRIISTh
TBOPUYECKHUE MPOEKTHI C TOMOIIBI0 Arduino

I[Inanupyemble pe3yabTaThbl:

e 00y4YaroIIMIACs TOJDKEH 3HATh: — UICTOPUIO POCCHUICKOTO TEXHHUYECKOTO
MOJICJIUPOBAHUS;

e npaBuia 0€30MaCHOCTH PabOTHI C HHCTPYMEHTaMU;

¢ DJJICKTPOHHBIC 1 MUKPOIIPOLNCCCOPHBIC MOAYJIN MCXAaTPOHHLIX U
pO60TOTeXHI/I‘{CCKI/IX CHCTCM,

® OCHOBHI pa3pabOTKH AITOPUTMOB U COCTABIICHUS TIPOTPAMM YIIPaBICHUS
poboTomMm;

® [IPOBOAUTH HACTPOMKY M OTJIAJAKY KOHCTPYKIIHH poOOTa.
OO0yuarommiics 10/2KeH YMeThb:

e CO37aBaTh U MOAJIEPKUBATh MHAUBUAYAIbHYI0 HH(HOPMALIMOHHYIO CpPENY,



o0ecreynBaTh 3alIUTy 3HAYMMOW HHPOPMAITUHU U JINYHYIO HH()OPMAIIMOHHYIO
0€30MacHOCTh, Pa3BUTHE YYBCTBA TUYHONW OTBETCTBEHHOCTH 3a KAYECTBO
OKpY>KaroIeit nHOOPMAIMOHHON CpeIbl;

® CMOJB30BaTh HH(OPMAIIMOHHBIE PECYPCHI OOIIECTBA U AIEKTPOHHBIX CPEJICTB
CBS3U B YUYECOHOM U MPAKTUUYECKON NEATEIbHOCTH;

¢ OCYyHCCTBISAITH COBMCCTHYIO I/IH(I)OpMaI_[I/IOHHYIO ACATCIIBHOCTD, B YaCTHOCTH
IIPH BBIITIOJIHCHUH y‘lC6HBIX ITPOCKTOB,

® [IOBBIIIATH CBOM 00pa30BaTEIbHbIN YPOBEHb U YPOBHb TOTOBHOCTH K
POAOHKEHHIO 00yueHus ¢ ucnonb3oBanuem UKT;

¢ IIIaHUPOBATb ACATCIIbHOCTL: OIIPCACIIATD IIOCICIOBATCIIbHOCTD
IMPOMCIKYTOUHBIX ueﬂeﬁ C y‘léTOM KOHCYHOI'O p€3yiibTara, COCTABIIATH IJIaH U
IIoCIacaoBarCJIbHOCTb I[CﬁCTBHﬁ; IMPOTHO3HUPOBATL PC3YJILTAT ACATCIbHOCTHU U
CTO0 XapaKTCPUCTUKHU,

® RBJIAJICTh HABBIKAMH Pa3pabOTKU MaKeTOB MH(POPMAIIMOHHBIX, MEXaHHYCCKHX,
JICKTPOHHBIX U MHKPOIPOILIECCOPHBIX MOYJICH MEXaTPOHHBIX H
POOOTOTEXHUUECKUX CHCTEM;

® BJIAJCTh OCHOBAMH Pa3pabOTKH AJITOPUTMOB U COCTABJICHUS TIPOTPaMM
yTpaBJeHus] poOOTOM; YMEHUE MPOBOAUTH HACTPOUKY U OTIAAKY KOHCTPYKITHH
pobora.

[Iporpamma paccunrtana Ha 1 rog o6ydenust. [Ipu opranuzanuu npoiecca oOydeHus
B paMKax JIaHHOW MPOTrpaMMbl IPENoiIaracTcss IpUMEHEHUEM CIEAYIOIIUX
MEJaroru4eCKuX TEXHOJIOTUI 00yUYeHHUs: OpraHu3alus CaMOCTOSTEIbHON padoThlI,
MPOEKTHOM JIEATEILHOCTH, CAMOKOHTPOJIS, pe(PIIeKCUBHOTO 00y4eHHUsI, OpraHu3aIlus
paboThI B mapax.

dopma olleHKH - IEMOHCTpaIs, 3alliuTa padboThl, BEICTYIUICHHUE TIEPE]T 3pUTEIISIMH,
WTOTOBBIM MTOKA3 MPOEKTA.



Coaep:xanue nporpaMmmasl

1. BBogHoe 3ansartue. TexHuka 0e30mMacHOCTH MpU paboTe B KOMITBIOTEPHOM KJjlacce.
OO6mwmit 0030p Kypca.

TexHuka 6€30MaCHOCTH TpH padOTe B KOMITBIOTEPHOM KJIacce 1
anekTpode3onacHoCTh. COBPEMEHHOE COCTOSTHUE POOOTOTEXHHUKHU U
MHUKPO3JIEKTPOHUKH B MUPE U B HAIIICH CTpaHe.

2. 3HakoMcTBO ¢ miatoii Arduino Uno.

CTpyKTypa ¥ cOCTaB MUKPOKOHTpoJuiepa. [TuHEI.

3. TeopeTnueckure OCHOBBI JJICKTPUUYESCTRA.

VYipaBieHHe 3JIeKTPUUSCTBOM. 3aKOHBI AJIeKTprUecTBa. Kak OBICTPO CTPOUTH CXEMBI:

MakeTHas I1ara. UTeHue dJIEeKTPUYECKUX CXEM. YIIPABIECHHUE CBETOIUOIOM.
MynpTUMETP OCHOBBI. DJIEKTPOHHBIE U3MEPEHUS

4. CXeMOTEXHHUKA

[TapanmnensHO€ U nocienoBarenbHOE NoAKItoueHue. [IpuHiun padoTsl
nepexitouaress. [Ipunuun paboTel pe3uctopa. IKCIEPUMEHTHI C PE3UCTOPOM.
[Tpunuun padotsl nepexitodaresis. CBeroanoast. [Ipuniun paboTel 3ymmepa u
nepexiatodarens. [IpuHuun padoTel KOHAEHCATOPa. DKCIIEPUMEHTHI C KOHAEHCATOPOM.
[Tpocras cxema co cBeTOAMOAAMU. DKCIIEPUMEHTHI ¢ poToaroaoM. [Ipuniun paboTsl
CUTHAJIM3AIMU. DKCIIEPUMEHTHI C TUOJIaMU. DKCIEPUMEHT CBETOANOA-(POTOIMO],
«ranmep 555». «OnbIThI ¢ TepKOHOMY. «I1yNbT 1151 KOHTpOILIEPAY.

5. 3HaKOMCTBO CO CPeION MPOrpaMMHUPOBAHHUS

HOI[HpOFpaMMI)II Ha3Ha4CHHC, OITMCAHHUC U BBI3OB. HapaMeTpLI, JIOKAJIbHBIC U
TJI00aJIbHEIC IMCPCMCHHBIC. Jlormueckue KOHCTPYKIHH.

6. Jlornueckue MMEPCMCHHBIC 1 KOHCTPYKIIMN

Oco0eHHOCTH MOAKIIOYEHUSI KHOIKUA. YCTPAaHEHUE IIYMOB C ITOMOIIBIO
CTSTUBAIONINX U MOATATUBAIONINX pe3ucTopoB. [IporpamMmmHoe ycTpaneHue npebdesra.
ByneBbie nepeMeHHbIE U KOHCTAHTBI, JIOTHYECKUE OTEPaIUH.

7. AHanoroBsie ¥ MUGPOBBIE BXOAbI M BBIXObI. [IPHHITUIIBEI X UCTIOJIb30BAHUS

Amnasnorossie 1 i poBeie curHaibl, nouarue [IIMM. Ynpasnenue ycrporicTBamu ¢
IMOMOLIBI0 TTOPTOB, noaepxkuBaronumx LHIM. [lukindeckne KOHCTPYKINH, TaTYUK
CIIy4alHbIX YUCEIL.

8. Cencopsl. [larunku Arduino.

Poinb cencopoB B ynpasnsieMbIx cucteMax. CEeHCOpbI U IEPEMEHHBIE PE3UCTOPHI.
Henurens Hanpspkenus. [loreHimoMerp. AHaIoroBble curHanbl Ha Bxoae Arduino.



Hcnonp3oBanue MOHHUTOPA ITOCJICAOBATCIIbHOI'O IIOPTAa AJIA H&6JIIOI[CHHI>1 3a
mapamMeTpaM CUCTCMBI.

9. Peanuzanus npoekToB

[Ipekrsl: «Masguok», «Masdok ¢ HapacTarolen SpKoCTbio», « CBETHIIBHUK C
YIIPaBIIEMOU SIPKOCTBIO», « TepMeHBOKC», «Ilynbcapy», «HoOuHOM CBETUIIBHUKY,
«KHormka + cBeronuoay, «Cserodop», «RGB cBeTognony», «Mep3koe THaHUHOY,
«beryumuit oronex».,«KHOMOUHBIN nepekioyaTenby, « KHonouyHbie KOBOOWY,
«Oxpannas cuctemay, « Tepmometpy, «Cexkynaomep», «Moii podoT», «KonecHas
0a3a - Konecnuuay, «Tanen konecHuilb», «KonecHuia B mieny», «KonecHuia Ha
nopore». 3HaKOMCTBO C pe3ucTopaMu, cBetoanoamu. COopka cxem.
[IporpammupoBanue: Qpyukius digitalWrite. Tabnuiia MapkUpOBKH PE3UCTOPOB.
Muranue B npotuBodase. [loaknoueHrne noreHoMerpa. AHaJIOroOBbIA BXO/.
TepmenBokc. [Togkmouenue dhoropesncropa, mbe30NMUIAIKA. Bocnpon3Benenue
3ByKa. [locienoBarensHoe U apauiebHOE OAKIIOUEHUE PE3UCTOPOB.
®doropezuctop. OCOOEHHOCTH MOAKIIOYEHUS U IPOrPaMMHUPOBAHUS KHOTIKH.
MogenupoBanue paboTbl JOPOKHOIO TpexXUBETHOTO cBeTodopa. [logkmouenue u
nporpammupoBanne RGB-cBeTonnoma. 3HaKOMCTBO € yCTPONUCTBOM M (PYHKIHSIMU
TpaH3ucropa. [logkinroyeHre u NporpaMMUpOBaHUE YCTPOUCTB € TPAH3UCTOPAMHU U
cBeTOAMOAHOM mKaIou. [logkiroueHne u nporpaMMUpPOBAHUE YCTPOMCTB C
TPaH3UCTOPAMU U CBETOJMOAHOM MIKanou. [lonkmroueHne Tpex KHOMOK 1
nee3orumanky. [lorstue «apede3r» konTakToB. Tpurrep. [IporpammupoBanue
My3bikd. Co3/laHre UTPYIIKK Ha PEAKIMIO: Ha OBICTPOTY HaXKaTHsl KHOIIKU T10
curnany. [logkmroueHne ceMMCerMeHTHOro nHanKaropa. Ilonknrouenue
MH(PAKPACHOTO TATYUKA.

10. Pob6ororexnuka Ha 6aze ARDUINO

Coopka MOOMITEHOTO poOOTa HA OCHOBE JIByXMOTOPHO#U Tutardopmbl. [1nater
pactupenus — miabl (Arduino shield). Ilonkmrouenue aurareneit. Turbl
nBKeHUs1 podora. [IporpamMmMHoe ynpaBieHre ABUKESHUEM TUTATHOPMBI TIO CIIOKHOMN
TpaeKkTopuu (IBMKEHUE TI0 KPYyTY, Mo criupand). [lonkimrouenne nHppakpacHOTO
JagpHOMEpa. YIpaBjieHue ¢ 00paTHOM CBsI3bI0. J[BUKEHUE BIIOJIb CTEHBI. AJITOPUTM
BBIXO/Ia U3 JAOUPUHTA. AHAJIOrOBbIC U IU(PPOBBIC TATYUKH (MPEUMYIIIECTBA U
HEJO0CTATKHU LU(PPOBBIX U AHAJIOTOBBIX JAaTYUKOB). OOHApYKeHUE OEJIbIX U YEPHBIX
Y4aCTKOB MMOBEPXHOCTHU (YCPEIHEHUE aHAIOTOBOIO CUTHAIa). J[BrokeHune podboTa B
npejeiax rpaHull (TaHell B Kpyre, MexIy JByMs MMapaijieIbHbIMU JTUHUSMH).
OO6Hapy>keHue nepekpecTkoB. JBrxeHre podoTa Mo CIOKHBIM TPACKTOPHUSIM
(mporpammupoBanue). O030p perynsTopoB. [IponopirionansHoe yrpaBieHUeE.



[IponoprmonansHo-audhepeHImanpHoe ypasierue. [IponoprroHaibHO-
WHTErpambHO-TU(PPEepeHIATIBHOS yTIIPABICHNUE.

12. NUHnuBuayanbHas NPOEKTHAS NESITENBHOCTD.

Pabota Haj MHAMBHUAYaTbHBIM IPOEKTOM (00CYXACHUE UEH, TEMBI TPOEKTOB,
uHdopmanun). Pazpabotka miana (hopmyaupoBaHue 1EIU MPOEKTa, COCTABICHUE
rpaduka paboThl HaJ NPOEKTOM). AJTOPUTM MOATOTOBKH BhICTyIUIeHHS. [loaroroBka
BBICTYTUICHUS.

13. UTOI'OBOE 3ansarue

[IpakTuka: 3anmra THAUBUAYATbHBIX U KOJUIEKTUBHBIX MPOEKTOB.



Temarnuyeckoe NJIAHUPOBAHME

Neni/n

Ha3Banmue pasjaeiia, TemMmbl

Yac

OcHOBHBIE BH/IBI 1€SITEJIbHOCTH YUyalmuxcyd

BBogHoe 3ansaTue. TexHuka 6€301MaCHOCTH MPU
paboTe B KOMIBbIOTEpHOM Kitacce. O01mumii 0030p

Kypca.

3HakoMcTBO ¢ iaror Arduino Uno.

OOBSICHSIET OCHOBHBIE MOHSTHUS AJIEKTPUUECTBA CXEMBI;
HA3BIBACT OCHOBHBIC AIIEMEHTHI Ha ITU(POBBIX CXEMaX;
MOJIB3YETCS CPEIO MPOTPAMMHUPOBAHUS IS CO3IaHUS
pOrpaMmbl pabOThl MUKPOKOHTPOJUIEPA; OOBICHSIET
Pa3HUILY MEXAY Pa3IuYHBIMU UCTOYHUKAMHU MUTAHUS U
BBIOMpAET HEOOXOAUMBIE; TTOJIB3YETCsl TaOIUIIeH
MapKHAPOBKH PE3UCTOPOB JIJIsI OTIPEACIICHUS
COOTBETCTBYIOIIETO HOMUHATIA;

TeopeTqu CKHC OCHOBBI JJICKTPHUYCCTBA.

YUTAET CXEMbI; BBITIOJIHSAET COOPKY ANIEKTPHUECKUX CXEM,
BHOCHT HUCIIPABJICHUS B AJIEKTPOHHBIE CXEMBbI, COOpaHHBIE
HEIPABUIBHO; 3KCIEPUMEHTHUPYET, UCIIOJIb3YsI OCHOBHBIE
NPUHLMUIIBI pa00ThI 0230BbIX 3JIEKTPOHHBIX KOMIIOHEHTOB.

CxeMOTEXHHKA

16

UCIIOJIB3YET COBPEMEHHBIE CPEBI MPOTPAMMUPOBAHUS
MUKPOKOHTPOJIJIEPOB; OOBSICHSIET OCHOBHYIO CTPYKTYPY
MPOTrPaMMBbl U €€ FIIEMEHTHI; MOJIb3yeTCSl TAKUMU
OCHOBHBIMU MOHATHUSIMU MPOTPAMMUPOBAHUS KaK
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IIEPEMEHHBIE, BBIPAXKEHHUSL, IOTUYECKHE KOHCTPYKLIUH,
byHKIIH

3HAKOMCTBO CO CpeION MPOrpaMMHUPOBAHMUS

YMEET COCTABUTH IPOI'PAMMY B COOTBETCTBHUHU C
IIOCTaBJICHHOM 3a/1a4ell U 3arpy3uTh €€ B
MUKPOKOHTPOJLIEDP; AHAIU3UPYET IPEACTABICHHYIO
KOMIIBIOTEPHYIO IIPOrpaMMy U ONPEIEIISAET, YTO
COOTBETCTBYIOLIAsl IPOrpaMMa BBIIIOIHIET

Jlornueckue nepeMeHHbIe U KOHCTPYKIIMU

OOBSCHSIET pa3HUILY MEXK]Ty TU(PPOBBIM U aHAJIOTOBBIM
CHUTHAJIOM; MPUBOJAUT IIPUMEPHI UCTIOJIH30BAHUS PA3TUIHBIX
TUTIOB CUTHAJIOB; OOBSICHSET MPUHITUI IITUPOTHO-
HUMITYJIbCHOM MOJTYJISILIMM; OTTMCBHIBACT I[BETOBBIC MOJICIIH U
WX POJb B CO3/IAHUU 1IBETA; 00OCHOBBIBAET BHIOOD
COOTBETCTBYIOIIEIO TUIIA CUTHAJIA B CBOEH CXEME.

AHanoroBble ¥ HIU(PPOBBIE BXOBI U BBIXOBI.

HpI/IHHI/IHBI HUX HUCIIOJIBb30BAaHM.

OOBSICHSIET IOHATHE CEHCOPA; Pa3IU4AET TUIIBI CEHCOPOB;
MPUBOAUT NPUMEPHI IPUMEHEHUSI CEHCOPOB; OCYIIECTBIISIET
HACTPOWKH JATYMKOB; CHUMAET MOKa3aHUs1, KOTOPbhIE
MOCHUTAIOT JAaTYUKU; OMHUCHIBAET MPOOJIEMbI, BO3MOKHbIE
MIPU UCIIOJIb30BAHUM TATYUKOB; MOIB3YETCS PA3IMUHBIMU
TUTIAMU JATYUKOB IS TTOTyYEHUST HE0OX0MUMOM
uH(pOPMAIINH; CO3/IaeT MPOTrPAMMHBIN KOJI JUIsl YIIPaBICHUS
JaTYMKaMH; BEIOMPAET COOTBETCTBYIOIINI AATUUK JJIs
NOJTy4YEeHHs] HEOOXOAMMOTrO CUTHAJIA.
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Cencopsl. Jlarunku Arduino.

cobupaeT ycTpoHCTBa IO CXeMe Ha MaKeTHOM T1are
MOJKITIOYaeT (POTOPE3UCTOPHI, PE3UCTOPHI, MbE3OMUIIATKH
noI0MpPaeT HOMUHAJIBI PE3UCTOPOB. MOJKIIOYAET PE3UCTOPHI
Pa3HBIMHM CIIOCOOAMU. TIOJIKIIFOYAET M MPOrPAMMHUPOBAThH
KHOIIKH.

Peanuzanus npoekros

14

MOJIKJIIOYAET TATYUKHU U CEHCOPBL. MOAKIIOYAET U
IPOrPaMMHUPOBYET YCTPOUCTBA C TPAH3UCTOPAMH.
OCYILECTBIISET MOKIIOUCHHUE DJICKTPOHHOU CXEMBI B
3aBUCHUMOCTH OT THIIa BRLIOPAHHOTO CUTHAJIA; MPOBEPSET TUIT
CUTHaJja, M0JJaBaeMOro Ha YCTPONCTBO;

10

PoGororexnnka Ha 0a3e Arduino

20

VYyanuecst COOUPaIOT HHTEILICKTYTbHYFO
POOOTOTEXHHUYECKYIO TIATHOPMY, TaTIUKH, TUIATHI
paciMpeHusi, 0CBauBaIOT 0A30BBIC AIITOPUTMBI JIBFKESHUS
pOOOTOB 10 TPACKTOPHH, 00BE3/1 MPEISATCTBHMA, PEIIAIOT
3aj7[a4l OpUEHTANIUU poOOTa B IPOCTPAHCTBE, 3aJa4H
oOMeHa U Tiepeiavun TaHHBIX.

10

PaGota Hast cOOCTBEHHBIMU TBOPUECKUMU
MPOEKTaMU

HasbiBaeT 0CHOBHBIE Ccepbl TPUMEHEHUS
MHUKPOKOHTPOJIJIEPOB B 001iecTBe. OCYyIIECTBIISAET aHATU3
MPEAOCTABIEHHOTO yCTpoucTBa. Ha3piBaeT OCHOBHBIE
COCTAaBJISIIOIIME YCTporCTBA. ICIIONB3yeT JOMOTHUTEIbHBIE
IJ1aThl PACIIMPEHUS U JATYUKH JUJISL TPEAOCTABIICHUS
YCTPOMCTBY COOTBETCTBYIOIIMX BO3MOKHOCTEN. Co3/maer
cOOCTBEHHbIE OMOIMOTEKH MPU TPOTrPAMMHUPOBAHUH

12




ycTporcTBa. [I[puBOIUT BapuaHThI YIIydllICHUS
CYILIECTBYIOIIEH KOHCTPYKIIUU U PAOOTHI AIEKTPOHHOTO
YCTPOKMCTBA.

HUtoro

72
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