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AKTYAJIBHOCTb 1 HOBU3HA ITPOI'PAMMBI

TenneHnuu pa3BUTHSI 00IIECTBA, OBICTPHIN MEPEXOJT K PHIHOYHBIM OTHOIICHUSM
BO MHOTOM M3MEHUJIM TpeOOBaHMS K MojpacTarouieMy nokosnenuto. [lepen cucremont
0o0pa3oBaHUsl BCTAIOT 3a/ladyd BOCHUTAHUS YEJIOBEKA, roTOBOro *uTh B XXI Beke,
CIIOCOOHOT0 K OBJAJCHUIO Pa3HbIMU BHUJIAMU MACTEpPCTBA, CaMOCOBEPIICHCTBOBAHMUIO,
camooOpa3zoBaHui0, camopeanuzanuu. (OOpa3oBaHue JOHKHO  00OecrneyuBaTh
aJIeKBaTHOCTh MOTEHIIMANA TPYIOBBIX PECYPCOB TEXHUKE, TEXHOJOTHSAM, METOJIaM
yIpaBiIeHUsS TPOU3BOJCTBOM, KOTOPBIE CETOJHA pPa3BUBAIOTCS O4eHb ObIcTpo. Kax
MOKa3bIBAET MPaKTHKaA, 00pa30BaTeIbHO-KBATHM(UKAIMOHHBIN MOTEHI[MAa 00IecTBa B
MOJINTEXHUYECKOM HANpaBICHHMH HE OTBEYAET €ro 3ampocamM. OTO HEraThuBHO
CKa3bIBA€TCSI HA KAYECTBE TPYAOBBIX PECYpPCOB W NPUBOAUT K TOMY, UYTO MHOTHE
CIICHMAIUCTBl HE CIPABIAIOTCA CO CBOMMH O00si3aHHOCTAMU. OJHONW W3 NPUYUH
CYIIECTBOBAHMSI JTAHHOW TMpOOJEeMBbl MOXET CIY)KUTh HEBBICOKHM  YPOBEHb
MOJINTEXHUYECKOTO 00pa30BaHUsI BBITYCKHUKOB IIIKOJL.

B mnocnennee Bpems B Poccuiickoit ®deneparnuu HaOmromaeTcs HexBaTka
MH)KEHEPHBIX KaJpPOB M OTCYTCTBHE HOBOTO IMOKOJICHUSI MHKEHEPOB, YTO MOXKET CTaTh
(hakTOpOM, KOTOPBIN 3aMEIIJTUT IKOHOMUUYECKUNA POCT CTPAHBL. ITO OTMEUAIOT PEKTOpa
KPYIHEUIINX TEXHUYECKUX BY30B, OSTOT BOINPOC PErYISIPHO TNOJHUMAETCA Ha
MIPABUTEIBCTBEHHOM YPOBHE.

Brnagumup Ilytun ykaseiBaeT: «Ceroisi B CTpaHe CYIIECTBYET sIBHAs HEXBaTKa
WHXEHEPHO-TEXHUUECKUX paOOTHUKOB, pabOYMX KaJIpOB U B TIEPBYIO O4Yepeb pabodmx
KaJIpOB, COOTBETCTBYIOIIMX CETOJHSIIHEMY YPOBHIO DPa3BUTHS HaIIero oOIIecTBa.
Ecnu HegaBHO MBI emie TOBOPWJIM O TOM, YTO HAXOJUMCS B TIEPUOJE BBDKHBAHUS
Poccun, TO celyac MblI BBIXOAMM Ha MEXIYHApOAHYIO apeHy ¢ JIOJKHBI
MPEAOCTABISATh KOHKYPEHTHYIO MPOAYKIIMIO, BHEAPSTH MEPEIOBble WHHOBAIIMOHHBIC
TEXHOJIOTUW, HAHOTEXHOJIOTHH, a Takxke '"Poccuiickoe mnpodoOpazoBaHue ITOIKHO
CTaTh KOHKYPEHTOCIIOCOOHBIM Ha MHUPOBOM YypoBHE. VIMEHHO WHXEHEpHBIE KaJphl,

BOCITUTAHHBIE POCCUUCKUMH By3aMHu, OyAyT OCHOBOM JJIsi MOJEPHU3ALUNA IKOHOMUKHU"



[10].

JAvmutpuii MenBeneB 3asBUil: «XBaTUT KaXKJIOMY IHILIEBOMY BY3y BBIITYCKaTh
IOPUCTOB M 3KOHOMHUCTOB. Mo, J0A€l ¢ TAKUMU AUIJIOMAMH B CTPAHE YK€ MOXKHO
CYIIUTh B OOYKaxX BIIPOK, & BOT HA WH)KEHEPHBIC CTICIIMATBHOCTH OpaTh HEeKoro. J{a u B
TOYHBIX Haykax HaOmromaercs O00JbIIoN KaapoBbii romaoa. M BooOle cTpaHa CTOUT Ha
OpOre MOJEPHU3AIMM W WHHOBALMi, a €CIIM TaK MOWAET W Jajblle, pa3BUBATh
«CKOJKOBOY OyZIET MPOCTO HEKOMY» [5].

B naHHON mporpamme BHEYPOUHBIX 3aHATHM, MOJY4YaeTcs, AaThb LIKOJIbHUKAM
COBPEMEHHOE TMPEJCTABICHUE O NPUKIATHOM HayKe, 3aHUMAIOIIEcs pa3paboTKoOM
aBTOMAaTU3WPOBAHHBIX TEXHUYECKHX CHUCTeM, — poboroTexHuke. I[Iporpamma
MO3BOJIUT y4YalllMMCS TOYYBCTBOBAaTh Ce€0sl HCCIEAOBATEISIMU, KOHCTPYKTOpaMHU U
n300peTarensiMi TEXHUUYECKUX YCTPOUCTB [7]. OTIMYHBIM MOJCIOPHEM SBIISIIOTCS
nocobust Komocopa JI.I. [3, 4], koTopble MOXXHO HCIIOJIb30BaTh KakK JJIs 3aHATUN B
KJIacce, TaK M JUIsl CaMOCTOSITEIbHOW TOJATOTOBKHU. Y4eOHbIC 3aHATHUS CIIOCOOCTBYIOT
Pa3BUTHUIO KOHCTPYKTOPCKHUX, HHXKEHEPHBIX U OOIIEHAYYHBIX HABBIKOB, IIOMOTAIOT TO-
IPYyroMy IOCMOTPETh HA BOMNPOCHI, CBSI3aHHBIE C WU3YYECHHEM €CTECTBEHHBIX HAYK,
MH(POPMAIIMOHHBIX TEXHOJIOTUN U MaTeMaTHKU, 00ECIIEUUBAIOT BOBJICUCHUE YUAITUXCS
B HAay4yHO-TEXHHMYECKOE TBOpUYeCTBO. B mporecce TeopeTudeckoro oOy4YeHus
IIKOJBHUKH ~ 3HAKOMATCS € (U3MYECKUMU  OCHOBAMH  JJIGKTPOHUKH U
MHKPODJIEKTPOHHUKHU, UCTOPUEN U NEPCIIEKTUBAMM Pa3BUTHUS 3TUX HampasieHui. [Ipu
MIPOBEICHUU MIPAKTUKYyMa, COCTOSILETO u3 71a060paTopPHO-TIPAKTUIECKHUX,
HCCIIeIOBATENIbCKUX pabOT HW  MPHUKIAJHOTO MPOTPaMMHMPOBAHMS, IIKOJIHHUKH
MpUuoOpeTatoT O0IIETPYI0BBIC, ClIeHaIbHbIE U MPOo(ecCHOHAIbHBIC KOMITETCHIIMHU 110
HCTOJIb30BAHUIO ANEKTPOHHBIX KOMITOHEHTOB B MHKPOITPOLECCOPHBIX
aBTOMAaTU3WPOBAHHBIX CUCTEMAaX YIPABJICHUS, 3aKpeIUIsieMble B TIPoOIecce pa3paboTKu
MPOEKTOB. B utore peanusyercss HadanbHOE MHKEHEPHOE 00OYUCHHE BO B3aUMOCBS3H C
(bu3uKON, MaTEMATUKON, THHOPMATUKON U TEXHOJOTHEH.

Xo4eTcsi OTMETUTh M PAa3BUBAIONIYI0 (YHKIUIO M3YyYEHUS POOOTOTEXHUKHU U



MUKPOZJIEKTPOHUKH B 1IKose. CrucreMaTrueckasi paboTa ¢ METKUMHU JETAIAMHU y JIeTel
U TIOJPOCTKOB OKAa3bIBAET MOJIOKUTEIBHOE BIIMSAHHE HAa Pa3BUTHE MOTOPUKH MEIKHX
MBI KUCTEH PYK, UTO B CBOIO OYEPE/Ib CTUMYIHUPYET PA3BUTHE OCHOBHBIX (DYHKIIHIA
TOJIOBHOTO MO3Ta, YTO TMOJOKUTEIHHO BJIHMSET HAa BHUMaHUE, HaOIIONATEIbHOCTD,
namsiTh, BOOOpaKEHUE, pPEYb U, KOHEYHO, pPa3BUBACT TBOPYECKOE MBILIUICHUE.

HccnenoBanns TEXHOJIOTMYECKMX KOMIIAHMM ITOKA3bIBAIOT, YTO €CIM MBI HE
OyaieM uMeTh JeTeil, 3auHTEPECOBAaHHBIX U  YBJICUCHHBIX HMHKCHEPHBIMH
HanpaBJIeHUAMH yke B 7-9 Kkiaccax, a To U B 5-6 kiiaccax, BEpOATHOCTb TOTO, YTO OHU
YCHEIIHO MOMAYT IO HWHXCHEPHOM Kaphepe O4YeHb HU3Ka. Yuutens (U3UKA U
MH(}OpPMATUKKU, TpPONAraHaupysi €CTECTBEHHbIE HAyKH, MaTEeMaTHKy, WHXEHEPHOE
UCKYCCTBO M KOMIIBIOTEPHBIE TEXHOJOTMH C IOMOIIBIO MEXIAMCIUIUIMHAPHBIX
AJIEKTUBHBIX U (DaKyJIbTaTUBHBIX KypCOB, CHCTEMBI JOIMOJHUTEILHOTO 00pa30BaHuUs,
MOTyYT 60s1ee 2PPEKTUBHO BIUATH HA BEIOODP ydammumucs Oyayiiei mpodeccun.

Ha 3aHATHSAX B yKa3aHHBIX BBIIIE Kypcax y4allHeCs IOJIy4aT peajbHbIE HABBIKH
OpraHu3alMu padoThl, HAyyaTCs OCYIIECTBIATh MPOCTOM TEXHUYECKHN KOHTPOJb,
CTPOUTHh MAaTEMaTHYECKOE ONHMCAHHUE, NMPOBOJUTH KOMIIBIOTEPHOE MOJEIMPOBAHUE U
pa3pabOTKy METOJIOB YHPABIECHHUS, OCYIIECTBAT pa3pabOTKy MOJCUCTEM U YCTPOMCTB,
IIPOAHAIIUZUPYIOT uH(pOpMaIIIO C JATYHKOB, IBITAKOTCS IIOCTPOUTH
MHOTOKOMIIOHEHTHBIE ~CHCTEMBI, OCYLIECTBAT OTIAAKYy, IPOBEAYT HCIBITAHMS,
MOJIEPHU3ALIMIO U TIEPENPOrPaMMUPOBAHUE YCTPOIMCTB U CUCTEM, OyIyT NOAIEPKUBATh
UX B pabOTOCIIOCOOHOM COCTOSIHHH, TaK KaK BCE 3TO BaXKHEHIINEe OCHOBBI (hyHIaMEeHTa
ISt Oymyiuein HAy4YHO-UCCIIEN0BATENbCKOM, MIPOEKTHO-KOHCTPYKTOPCKOH,
OpraHU3allMOHHO-YIIPABICHUYECKOW W JKCIUIyaTallMOHHOM  MpodecCHOHaTbHON
AESITeNIbHOCTH. DTO YK€ HE MPOCTO Mpo(opHeHTalrs, 3TO MpoIara’jia HHKEHEPHBIX
CHEeUaJIbHOCTEN CaMbIMU COBPEMEHHBIMU 00pa30BaTEIbHBIMU TEXHOJIOTUSIMH.

N3yuenne OCHOB pPOOOTOTEXHUKH OUYEHb NEPCIEKTHUBHO M BaXKHO HMMEHHO
ceifuac. PoOoToTexHMKa — 3TO CerofHsAIIHME W Oyayliue HWHBECTUIMH U, Kak

CJIICACTBUEC, HOBBIC pa60111/Ie MECTa. HCO6XOI[I/IMO AKTHBHO HAQYMWHATH IIOIIYJIAPHU3AITUTO



npodeccun HWHXKEHEpa YxXKe B CcpeaHer Imkone. JleTsM HyXHBI 00pas3ibl s
noJpa>kaHusi B 001aCTH WHKEHEPHOU JEATENIbHOCTH, YTOOBI MPOOYAUTH B HUX MHTEPEC
U TMO3BOJMUTH OIIYTUThH BOJIIIEOCTBO B pabOTe MHKEHEpPA, a pOOOTOTEXHUKA SIBISIETCS
NOMyJSIpHBIM U A((HEKTUBHBIM METOJOM JUIS M3Y4YEHHUsS BaXKHBIX OOJIacTel HayKw,
TEXHOJIOTUU, KOHCTPYUPOBAHUS U MATEMATUKH.
OPUIIHNAJIBHBIE JOKYMEHTbBI U MATEPUAJIbBI,
C YYETOM KOTOPBIX COCTABJ/IEHA ITPOI'PAMMA
e 3akoH P® «O6 obpazoBanuu B PO» Ne273-PD ot 29.12.2012 r;
e mnocraHoBieHue IlpaBurensctBa PO ot 07.03.1995 Ne 233 "OO yrBep)IeHUU
TunoBoro nosjoxeHuss 00 0Opa3z0BaTEIbHOM YUPEKIECHUU JOMOJIHUTEIBLHOTO

oOpazoBanus nereit” (B pea. Ot 07.12.2006 Ne 752);

e Ilucemo MunoOpuayku Poccun ot 11.12.2006 1. Ne 06-1844 «O mpumepHbIX
TpeOOBaHUX K MPOrpaMMaM JOTIOJIHUTEIBHOIO 00pa30BaHus AETE».
OBIIAA XAPAKTEPUCTHUKA ITPOT'PAMMBI
[Iporpamma  kypca  «OCHOBBI  DJIEKTPOHMKM UM  NIPOrpaMMHPOBAHHE
MUKPOKOHTPOJUIEPOB» paccuuTtaHa Ha 1 r1om oOydyeHust (64 yueOHBIX daca).
KomnuectBo ywammxcsa B rpymme: a0 15 wenosek. IIporpamma paccunrana miis
ydamuxcs 5 - 8 KilaccoB. B mporpaMMe OCBEIIEHBI TEMbI, HHTEPECHBIE YUAIIUMCS KaK
TEOPETUYECKU, TaK U I CaMOCTOATEIBHOIO KOHCTPYMPOBAHUSA M MOJEIIMPOBAHUSA
pa3Ho00pa3HbIX NpoueccoB. OTHOBPEMEHHO PACCMATPUBAIOTCS MPUHIMIUAIBHBIC
TEOPETUYECKUE TOJOXKEHHUs, JieXallue B OCHOBE padOThl BEIyIIMX TPyII
pOOOTOTEXHUYECKUX cHUCTeM. Takod TOAXOH TMpeanojiaraeT CO3HATEIbHOE U
TBOPUECKOE YCBOEHHE 3aKOHOMEPHOCTEH pPOOOTOTEXHUKH, C BO3MOXKHOCTBIO, HX
peanu3aliii B OBICTPO MEHSAIOIIMXCS YCJIOBHUAX, a TakKXkKe B TPOJYKTHUBHOM
HCIOJIb30BAaHUM B IIPAKTUYECKOW M OIBITHO-KOHCTPYKTOPCKOM JEATEIbHOCTU. B
IpoLEecce TEOPETHUECKOTO OOyYeHHs BOCHUTAHHUKH 3HAKOMATCS C Ha3HAuYCHUEM,
CTPYKTYpPOH M YCTPOMCTBOM pPOOOTOB, C TEXHOJIOTMUYECKHMMH OCHOBaMHU COOpPKH U

MOHTa)Xda, OCHOBaMH BBIYHCJINTEILHOU TEXHUKH, CPCACTBAMU 0T06pa)KCHI/I}I



undopmarmu. [Iporpamma CcOmEp)UT CBEICHHUS IO HWCTOPUU COBPEMEHHOU
AIIEKTPOHUKH, THHOPMATUKH U POOOTOTEXHHUKH, O BEAYIIUX YUYCHBIX U MHXKECHEpPaxX B
9TOH 00NacTH W WX OTKPBITHUSX C 1ENbI0 BOCIHTAHHUS HHTEpEca YdJalluxcs K
npodeCcCHOHANPHOW ACATEIHPHOCTH, HANpPABICHUSIM Pa3BUTHSI U TEPCICKTUBAM
POOOTOTEXHHKH.

[TporpaMMa BKITIOYAOIIETO BKIIOYAET MPOBEACHHUE MPAKTHKyMa JIa0OpaTOPHO-
MPaKTUYCCKUX, HAYMHAIOMIETO pPOOOTOTEXHUKA, HCCICAOBATEILCKUX pPaboT U
MPUKIAAHOTO TporpaMMupoBanus. B xoje crnenmanbHbIX 3aJaHUM BOCTIMTAHHUKU
puoOpeTaroT 00Ille TPYAOBbIE, CHEUUAIbHbIE M NPO(ECCHOHAIBHBIE YMEHHUS U
HaBBIKH M0 COOpPKE YCTPOMCTB, MX MPOTPAMMHPOBAHHIO, 3aKPEIIIEMBbIC B MPOIIECCE
pa3zpabotku mnpoekra. ComepxaHue MPAKTUYECKUX PabOT U BUIBI MPOEKTOB MOTYT
YTOUHATHCSA, B 3aBUCUMOCTH OT HAKJIOHHOCTEH YdYalluxcs, HaJu4us MaTepuajios,
CPEICTB U JIp. YUeOHbIe 3aHATUS MPETyCMATPUBAIOT 0CO00E€ BHUMAHUE COOIOICHUIO
yUaluMUcs TpaBWiI  O€30MaCHOCTU TpyJa, MPOTHBOMOKAPHBIX MEPONPHUATHIA,
BBITIOJIHCHUIO YKOJIOTHUECKUX TpeOboBaHuil. CoaepikaHue MPOrpaMMBbl PEanu3yeTcsl BO
B3aMMOCBSI3M C TPEIMETaMH IIKOJBHOTO IHMKJIA. TeopeTHYeCKUe W MPAKTHYECKHE
3HAHMS TT0 POOOTOTEXHUKE 3HAUUTEIBHO YIITyOSAT 3HAHUS YYAIIUXCS IO PSITY Pas3iciioB
¢bu3uku (cTaruka W JWHAMUKA, JJIEKTPUKA W DJIEKTPOHUKA, OINTHUKA), YEPUCHHUIO
(BKJIFOYAsi OCHOBBI TEXHMYECKOTO Ju3aifHa), Maremaruke W wuHbopmatuke. Kypc
«OCHOBBI DJICKTPOHUKH ¥ TPOTPAMMHPOBAHUE MHKPOKOHTPOJUICPOB»  SIBISICTCS
0a30BBIM W HE TMpeAnojaraeT Haau4yusi y oOydaeMbIX HaBBIKOB B 00JacTu
POOOTOTEXHUKH W TIPOTPAMMHUPOBAHKS. YPOBEHb IMOATOTOBKH YYAIMXCS MOXKET OBITH
pa3HbBIM.

YCJIOBUSA PEAJIM3ALIUA ITPOT'PAMMBI
JIJ1st peanuzanuu mporpaMMbl B KaOWHETE JOHKHO UMEThCS CIISAYIoIIee 000pyI0BaHNe
U mporpammHoe obecrniedenne (1 ydeOHbIi KOMIUIeKT Ha 1 — 3 ygammmxcs):
e Ha0op JyIs U3yUeHHUsT OCHOB AIEKTPOHUKH Ha 0aze rmiaatGopMbl ApyHHO;

b HCpCOHaHBHBIﬁ KOMIIBIOTEP C BBIXOJOM B UHTCPHCT,



MaKeTHas TuIaTa ¢ MUKPOKOHTPOJLIEPOM ApAyHHO;
cpena paspabotku Arduino IDE;
AIIEKTPOHHBIC KOMIIOHCHTBI,

ABYXKOJICCHAA TCJICKKA C IBUIATCJICM U NAaTYHKaMH JIMHHUH

Ne HaunmenoBanue KosmyecTBo
1  MakerHas miara 1
2  Pesucrop 220 Om 10
3 Pesucrop 2200 Om 10
4 Pesucrop 10 kOm 10
5 CBeTOnuOo/I 3eJIEHBIN 4
6  Ceroamon KpacHBIH 4
7 CBeTonuoa CUHUHI 4
8  Caeroamon KeNThIi 4
9  ®otopesucrop 1
10  [Jaruuk Xoiia 1
11  Tepmope3suctop 2
12 CoenunHuTeNbHBIE POBOIA 1 KOMIUIEKT
13 MymnbTHMeTp 1
14  USB-kaGenb 1
15  Kounnencarop kepamuueckuit 10 Hd 10
16  Konnencarop xepamuueckuit 100 HdD 10
17  Texcrosbii XXK-gucmeit 16*2 1
18  Tpau3ucrop moiaeBoi 1
19  Kownnencarop snexrponurnyeckuii 10 Mx®d 5
20  Kwnormka TakroBas 2
21  Ilepemennslii pesucrop | MOM 1
22  Tlorermmometp 10 kOm 1
23 IIpe3ogumHAMHK 1
24  Jlnoxn 5
25  Pa3zbem jig Garapeitku 1
26  CepBonpuBojg 1
27  JlBurarenab OCTOSSHHOTO TOKa 1




28  TpaH3ucTOp OUMOISPHBIN 5

29  JlaTyuk TemIiepaTrypbl

HEJIN U 3AJJAYU [TPOT'PAMMBI

eab mporpaMMbl — MO3HAKOMUTH YYAIIUXCA C MUKPOIIPOILIECCOPHOM
TEXHUKOU, Kak OCHOBOW COBPEMEHHOM 3EKTPOHUKH, HAYUYUTh COCTABISATH TPOTPAMMBI
JUISl MUKPOKOHTPOJIJIEPOB U OTJIAXKUBATh UX HA PeajbHOM 000PYIOBaHUMU.

OOyueHre 0CHOBAaHO HA MPUHIUIIAX UHTETPAIIUU TEOPETUUYECKOTO OOYUECHHUS C
MpolleccaMu MPaKTUUECKOU, UCCIIeIOBATENIbCKOM, CAMOCTOSATEILHON HAyYHON
NEATEIbHOCTH 00YyUYarOIINXCsl.

3amaum:

Obyuarowue:

e (dopmMupoBaHHWE  KOMIETEHIUM, HEOOXOJUMBIX Mpu  padbore ¢
AIIEKTPOHHBIMHU KOMITOHEHTaMH, YCTPOMCTBAMU U MPUOOPAMH;

e oO0yuyeHue mpremMam padoThl C TEXHUYECKOMN IOKYMEHTAIUCH;

e 00y4eHHE OCHOBaM 3JIEKTPOTEXHUKU, PATUOTEXHUKH, DIICKTPOHUKH,

e oOydYeHHE COBPEMEHHBIM MeETOJlaM TpyJa U  HCCJICIOBaHUN B
MUKPOIEKTPOHHON MPOMBIIIICHHOCTH;

® U3yYCHHE pPa3HOOOpPA3HBIX BHUAOB JACATEIBHOCTH B O0JIaCTU B
MHUKPOJJICKTPOHUKH;

e opraHu3anus pa3paboTOK TEXHUYECKUX MPOCKTOB.

Pazeusarowue:

e (opMupoBaHHE AKTUBHOTO TBOPYECKOTO MBIIIICHUS;

e CTUMYJIMPOBAHUE IMO3HABATEIHLHON AKTUBHOCTH Y4YAIMXCS MOCPEIACTBOM
BKJTFOUCHUS WX B PA3JIMYHbBIC BUJBI POCKTHOM NEATEIHHOCTH;

e pa3BUTHE MHTEPECA YyYAIIUXCS K PA3IUYHBIM OOJACTSAM JJICKTPOHHUKU U

MUKPOJJIEKTPOHUKH;



e pa3BUTHE CINOCOOHOCTH CTaBUTh Nepes, COOON KOHKpPETHBIE 3a7audl U
N0OMBATHCS UX BBIIOJHEHUS.
Bocnumamenvuvie:
e (QopmupoBaHHME MHHOBAIMOHHOTO  TMOAXO0Ja KO  BceM  cdepam
KU3HEJIEATEIbHOCTH YEJIOBEKA;
® pa3BUTHE y YYAIIUXCS LEIEYCTPEMIICHHOCTH U TPYIOII00US;
e (GopMUpOBaHUE TBOPYECKOM JUYHOCTH YCTAHOBKOM Ha aKTHBHOE
caM0o0Opa3o0BaHuUE;
e (dopMupoBaHUE HAaBBIKOB COBPEMEHHOIO OpraHU3alMOHHO-
HKOHOMMYECKOTO MBIIIJICHUS], 00ECIEUYNBAIOLINX COLIMAIBHYIO a1allTalllio
K COBPEMEHHBIM PHIHOYHBIM OTHOIICHUSIM;
® NPHUOOPETEHHE HABBIKOB IPOAYKTHBHOIO KOJUIEKTUBHOTO TPYAA.
OCOBEHHOCTH NPOI'PAMMBbI
CopepkaHue TporpaMMbl peaau3yeTcs BO B3aUMOCBSI3M C  (PU3HUKOM,
MaTeMaTHKOM, TH(HOPMATUKON U TEXHOJIOTUEH.
[Iporpamma  kypca  «OCHOBBI  JJIEKTPOHMKHM UM  IPOrpaMMHUPOBAHHE
MUKPOKOHTPOJIEPOB) MO3BOJISET HA MPAKTUKE U3YYUTh BOIPOCHI:

e HCHOJB30BaHMS CHEUUAIU3UPOBAHHBIX MPOrpaMM, MHUKPONPOLECCOPOB U
AIIEKTPOHHBIX KOMIIOHEHTOB, TPUMEHSIEMBIX MPU MPOEKTUPOBAHUM PA3TUUHBIX
BCTPOEHHBIX CUCTEM YTIPABIICHUS;

e TIPUMEHEHHUE TUIIOBBIX PEIICHUIL:

o YHOpaBIE€HHWE  BHEIIHUMH  yCTPONCTBAMHU C  [OMOIIbIO  TOPTOB
BBOJ1a/BBIBOJIA;

o YIpaBJIE€HUE BHEIIHUMHU YCTPOWCTBAMU Ha MPUMEpPE CBETOAHMOJOB,
CEpBOINPHUBOOB U T.II.;

o IpPOBEpPKA COCTOSHUS BHEIIHEW CpeAbl C IOMOIUBIO 3IIEKTPOHHBIX
JaTYMKOB,;

O YHpaBJICHHUC )XKUAKOKPUCTAINIMICCKHUM JUCIIIICEM,



o YHOPABJIEHHUE C MMOMOIIBIO KIAaBUII (KHOIOK);
e UCIOJb30BaHUE si3bIKa CU JJIsI MPOrPAMMUPOBAHUSI BCTPOECHHBIX BHYTPEHHUX U
BHEIIIHUX CHCTEM YTIPABIICHHUS;
e CaMOCTOSATEJIBHOTO CO3JIaHUSl MOJEJIEM IIMPOKO M3BECTHBIX TEXHUYECKHUX
pPELIEHU CUCTEM YNPABICHUS C UCIIOIB30BAHUEM MUKPOIIPOLIECCOPOB.
OBIIEYYEBHBIE YMEHUS, HABBIKH U CITIOCOBbI AEATEJIBHOCTH
[Iporpamma mpegycMarpuBaeT GOpMUPOBAHUE Y ITKOJLHUKOB YHHUBEPCAIBHBIX
croco0OB  JIEATENIbHOCTH OOIICYy4eOHBIX YMEHUN W HaBBIKOB, M KIIFOUEBBIX
KOMITETEH I
llo3nasamenvuas oesmenvHocms:
® JCIOJB30BaHUE PA3JIMYHBIX €CTECTBEHHOHAYUHBIX METOAOB: HAOIIOICHHE,
HU3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE;
e (dopmMupoBaHHE YMEHUM paziuyuarth (AKThI, THUIOTE3bl, MPUUUHBI,
CJIE/ICTBUS, JOKA3aTelIbCTBA, 3aKOHbI, TEOPUH;
® OBJAJICHUE aJICKBATHBIMU CMOCO0AMM pEIICHUSI TEOPETUYECKUX M
AKCIIEPUMEHTABLHBIX 3a]1a4;
® TPUOOPETEHHE OMBITA BBIABMIKEHUS TUIIOTE3 ISl OOBSICHEHHS] U3BECTHBIX
($hakTOB U HKCIIEPUMEHTATHHON MPOBEPKHU BBIABUTAEMBIX THIIOTE3.
Hnghopmayuonno-koMmyHUKAQYUOHHAS 0esAMeNbHOCTb.!
® BJIAJICHUE MOHOJOIMYECKOW M JHAJOTHYECKOM PEYbl0, pa3BUTHE
CIIOCOOHOCTH TOHUMATh TOUKY 3pEHUS COOCCETHHKA,;
® CIIOJIB30BaTh JJIs PEIICHUS TTO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 3a]1a4
Pa3IMYHBIX UCTOYHUKOB UH(GOPMAITUH.
Peghnexcusnas oesmenvrnocmo:
® BJAJICHHWE HAaBBIKAMU KOHTPOJIS M OIIEHKH CBOEH JEATEILHOCTH, YMEHHUE
MPEeABUIECTh BO3MOXKHBIC PE3YJIBTaThl CBOUX JICHCTBUI;
® I[IOCTAaHOBKAa 1IN, IUJJAHUPOBAHHE, OINPEACICHUE  ONTHUMAIBHOTO

COOTHOLICHUS ICJIN U CPCACTB.



OXKNJAAEMBIE PE3YJIBTATBI OBYUYEHUSA YYAILIUXCA

JlaHHBII Kypc MPU3BaH PELIUTh CIEAYIOIIHE 00pa30BaTe/IbHbIE U PA3BUBAIOLINE

3aJ1a4yu.

anumecsl JOJI2KHbI 3HATb.

IpaBuUJIa U MEPBI OE30IIaCHOCTH IpU PabOTE € IEKTPOOOOPYIOBAHUEM;

POJIb U MECTO MUKPODJIEKTPOHUKH B KU3HH;

OCHOBHBIE XapaKTEPUCTUKU MUKPOIPOLIECCOPOB;

IEMEHTHI TEXHUYECKOTO IN3alHa,

METOJIbl TPOEKTHUPOBAaHUSA, COOPKH, HACTPOMKH, TECTHPOBAHUE TOTOBBIX
YCTPOMCTB;

METOAUKY IIPOBEPKHU pabOTOCIOCOOHOCTH OTAEIBHBIX Y3JI0B U JIeTajel;

OCHOBBI ITPOTPaMMHUPOBAHUS ABTOMAaTU3HUPOBAHHBIX CUCTEM;

OCHOBBI f3bIKa NporpamMmmupoBanus CU;

Yuyamuecst 10J2KHBI YMETh:

CaMOCTOSITEIIEHO Pa3padaThiBaTh AJIEKTPHUECKUE CXEMbI IMPOrPAMMHUPYEMBIX
YCTPOUCTB;

pa3pabareiBaTh ¥ KOHCTPYHPOBATh y4eOHO-IIEMOHCTPALMOHHBIE CHUCTEMBI
yIpaBJICHUS] HA OCHOBE MHKPOKOHTPOJUICPOB;

IPaMOTHO IPUMEHSITh AIIEKTPOU3MEPUTENLHBIE TPUOOPHI;

BECTH WHIMBHyaJbHBIE U IPYIIIOBBIC HCCIIEI0OBATEILCKUE PAOOTHI;
CaMOCTOSITEJIFHO HW3TOTABIMBATh MPOCTBIE MOJAEITH CHUCTEM YIPABICHUS U3
TOTOBBIX IEKTPOHHBIX KOMIIOHCHTOB;

CaMOCTOSITEJIFHO ~ MPOTPaMMHUPOBATh MHUKPOKOHTPOJUIEPHI HAa OJHOM M3
MOMYJISIPHBIX SI3BIKOB MTPOTPAMMHPOBAHHUS;

paboTaTh ¢ MPOrpaMMHBIM ITAKETOM IPOTOTUIIMPOBaHus Fritzing;
POTPaMMHUPOBaTh COOpaHHBIC YCTPOMCTBA IMON 3aJa4d HAYaJIbHOTO YPOBHS

CJIOKHOCTH.

CUCTEMA JUAT'HOCTHUKU PE3YJIBTATUBHOCTHU ITPOI'PAMMBbI



Pe3yabrar

Hanpasjenue

AHATHOCTUKHU

ITapaMeTpbl AUATHOCTUKH

MeTtoabl IUATHOCTHKH

Teopernueckue 3YH.

BnaneHne oCHOBHBEIMH

Ompoc, TecTHpOBaHUE, HAOMIOIEHNE.

BEIOOpY Mpodeccun

2 MOHSATHSIMHU, YMEHUSIMH.
=
= [IpakTnyeckas JIMYHOCTHBIE OCTUKEHHUS
> HaGmonenue, ananmms TBOpUECKOi
8 TBOpUYECKAs ACATEIBHOCTD | YYalIUXCs B MPOLECCE YCBOCHHUS
JESITEIbHOCTH U 3aLIUThI IPOEKTOB.
yYaluxcs. IIPOTPaMMBI.
Oco0eHHOCTH THIHON
PaboTtocnoco6HOCT Habnronenue
chepsl
OpueHTanus Ha ycnex TectupoBanue, HaOMOIEHNE
2]
= T'oTOBHOCTB K CAMOPa3BUTHUIO AHanu3 TBOPYECKOI aKTUBHOCTH
=
5 [lo3naBarenbHas cdepa MotuBanus AHKeTupoBaHHeE, OTIPOC
A Buumanue Habmonenue, TecTupoBaHue
Kpyrozop AmnkeTupoBaHue, Oecena
TBopueckoe MBIIIICHUE TectupoBanue, HaOIONCHHE
HpasctBenHas chepa LleHHOCTHBIE OpUEHTAIIN Habnronenue, 6ecena
VYIOBIETBOPEHHOCTD
OTHOLICHUSIMH B TPYIIIIE,
CoruanbHble OTHOMICHHUS ITOJIOKEHNE JTUYHOCTH B Hab6mronenne, 6ecena
2]
=
= KOJUIEKTHBE, CIIJIOYEHHOCTh
<
[
= KOJIIEKTHBA
=
3
[ TectupoBanue, Oecena, aHAIN3 TaHHBIX O
BBIMYCKHUKAX, MOCTYNUBIIKX B BY 361 Ha
[IpodheccnonanbHbie
[IpodeccuonansHoe WH)KEHEPHBIE CIIEIMATIbHOCTH, aHAJIN3
HaME€pEHUs, TOTOBHOCTD K
camooIIpe/esicHne PE3yIBTaTOB rOCYIapCTBEHHON HTOTOBOM

arrectauuu B popme EI'D no pusuke u

nHpOPMaTHKE.




@opmMbl OpraHu3anuu y4e0HOro npouecca

3aHATHA 110 TPOrpaMMe OPraHU30BaHbI MO MPUHIIUITY HETIPEPHIBHOTO O0yUYEHUSI.

OcHOBHOI MOAX0J K OOYyYEHHMIO — JMYHOCTHO-OpHUEHTUpOBaHHBIA. [Ipenmourenue

OTJIaeTCs TPYNIOBOW paboTe, KoTJa ydaruecss OObeANHSIIOTCS paboTo Haj OOIMM

npoekToM. llegaror BBICTYmaeT B poOJAM PYKOBOJAUTENS MPOEKTa, TJIABHOTO

TEXHUYECKOTO KOHCYyJbTaHTa © Bocnurarenas. OcHOBHbIE (QOpMBI MpOBEICHUS
3aHATHM:

e TMpAKTUYECKUE U JIa0OpaTOpPHBIE pPaOOTHI, MPEAINOJIArarofe BBIMOJIHEHHUE

3aKOHYEHHOTO MTPAKTUYECKOI0 MIPOEKTa Ha KaXJI0M 3aHSATHH;
e Oecenpl, TUCKYCCHH;
e MYJIbTHMEINA JICKIIIH;
e KOJUICKTHBHBIC TBOPUYECKHUE JIETIa;

* AyAUTOPHLIC 3aHATUA B MaJIbIX I'pYyIIIIax, HHAWBUIYAIU3UPOBAHHEBIC

00pa3oBaTeNbHbIE TPAEKTOPHUHU.

DopMbI IOABEACHUS UTOTOB

OCHOBHBIM KpUTEpPHUEM pE3YJIbTATUBHOCTH OOyYEHHUS SIBISIETCS CHOCOOHOCTD
y4alerocss CaMOCTOSITEIbHO pEIIaTh NPOCTEUIIME 3aJadyd IpU HNPOCKTUPOBAHUHU
MPOCTBIX  aBTOMATHU3UPOBAHHBIX  YCTPOWCTB Ha 0aze  MUKPOKOHTPOJUIEPOB,
CaMOCTOSITENIbHO CTaBUTh Iepea coO0OM 3aJaud, OCO3HAHHO M KOHCTPYKTUBHO HX
pematb. OcHOBHas (hopma MOJIBEIEHHUS UTOTOB MO KaXI0M TeMEe — aHaJlu3 IOCTOMHCTB
Y HEJ0CTATKOB, COOPAHHBIX YUAIIUMUCS CXEM CUCTEM YIpaBJICHUSI.

JlnarHoctuka ypoBHsI YCBOCHHUSI MaTepralla OCYILECTBIACTCS:

e MO pe3yiabTaTaM JJIEKTPOHHOI'O TECTUPOBAHMS, 3aBEPIIAIOIIETO H3YUYEHUE

TeMbI (TPYIIIBI TEM);

e JI0O PpE3yjbTaTaM BBIIOJIHCHUA Y4YalllUMHCA TIPAKTHYCCKUX SallaHI/Iﬁ Ha

KaXXJ1O0M 3aHATHU,



e TIO pe3yJibTaTaM KOHKYPCHBIX paloT (B T€UEHHE U3YUEHHUS Kypca MIPOBOIUTCS
HECKOJBKO  TBOPYECKMX  KOHKYpPCOB), BBICTYIUICHMI HAa  Hay4HO-
IPAKTUYECKUX KOH(PEPEHIUAX.

YUYEBHO-TEMATHYECKUH IJIAH IPOT'PAMMBI

Temarnyeckuil nJIaH
Pazoen 1. Ocnoenvie nonsamus muxkpodniexkmponuku (12 4.)
Tema 1.1. MukpoaIeKTpOHHKA, OCHOBHBIC MOHATHS, CPepbl TpuMEeHEeHUS. (4 4.)
Tema 1.2. OCHOBHBIE IEKTPOHHBIE KOMIIOHEHTHI. (8 4.)
Pa3zoen 2. Ocnosnvie npunyunvl nPOZPAMMUPOBAHUA MUKPOKOHmMpPoepos (12 4.)
Tewma 2.1. Jlorudeckue KOHCTPYKIUH. (4 4.)
Tema 2.2. [TpuMeHeHUsT MacCUBOB. (4 4.)
Tema 2.3. AnanoroBbie U IU(PPOBBIE BXOABI U BBIXOIbI, TPUHITUIIBI KX UCIIOIH30BAHUSI.
(44.)
Pazoen 3. Ilpumenenue mukpozieKmpoHuxku 6 exceoneenou ycuznu (20 4.)
Tewma 3.1. CeHcopsl, ux Tumsl. (4 4.)
Tewma 3.2. [Torenumometprl. doTope3uctopsl. (4 4.)
Tewma 3.3. Unaukaropsl. (4 4.)
Tewma 3.4. Mcnionb30BaHKE MUKPOCXEM. (4 4.)
Tema 3.5. XKuakokpucTtaimnyeckue 3KpaHsbl. (4 4.)
Pa3zoen 4. IIpoekmuposanue moounvuvix pooomos (20 4.)
Tema 4.1. JIBurarenu, ux TUIbl. YpapieHue ABUTaTeIsiMu (8 4.)

Tewma 4.2. Co3nanne MOOMIBHBIX PoOOTOB. (12 4.)

Bcero 64 yaca.
COIEPKAHUE ITPOI'PAMMBI
Pa3zoen 1. Ocnosuvte nonamus mukpodiekmponuxu (12 4.)
Tema 1.1. MukposiekTpoHUKa, OCHOBHBIE MOHATHSA, Chepbl mpuMeHenus. (4 4.)

Teopemuueckuti mamepuarn



e Kak HayuuTh 371€KTPOHHYIO IUIATY yMaTh.

e Kak ynpapnsate Arduino: cpena pa3paboTKH.

o Kak 3actaButh Arduino MUraTh JaMIOYKON: CBETOIHUO/I.
o IIponenypst setup u loop.

o [Iponenypst pinMode, digitalWrite, delay.

o IlepeMeHHbIE B IporpaMme.

Y4YeHukK:
e OIIMCBHIBAECT OCHOBHBIE TTOHSATHS, CBSI3aHHBIC C HarpaBJICHUEM
MUKPOIJIEKTPOHUKY;

e HA3BIBACT JTAIbl PA3BUTHUS MUKPOIICKTPOHHUKH;

e TPHUBOAUT TPHUMEPHl MPUMEHEHHUS MHUKPOIICKTPOHUKA B  COBPEMEHHOM
OOIILIECTBE;

e 00BSICHAET HEOOXOIUMOCTh MPaBUJIILHON OpPraHU3alMi pabovuero MecTa;

e 000CHOBBIBaE€T HEOOXOIMMOCTh COONIOIEHUS MPpaBUil 0€30MacHOCTU PabOThI €
AIIEKTPOHHBIMU KOMIIOHEHTAaMH, CaHUTApHO-TMTMEHUYECKUX YCIIOBHIA.
IIpakmuueckas paboma Ne 1 «Masiuoky.

Tema 1.2. OCHOBHBIE 3JIEKTPOHHBIE KOMITOHEHTHI. (8 4.)
Teopemuueckuii mamepuar

e UYto Takoe MEKTPUUYCCTBO: HAMPSHKEHUE U TOK.

e Kak yKpOTUTB 3JICKTPHUECTBO: PE3UCTOP, JUO]I, CBETOIHO]I.

e Kak ObICTPO CTPOUTH CXEMBI: MaKeTHAs JOCKA U MYJIETUMETD.

o JKene3HomopoxHBIH cBETODOP.

Y4eHuk:

® OOBSCHSET OCHOBHBIC IMOHATHS JJICKTPHYCCTBA,;
® [POBOIMWT OCHOBHBIC PACUYETHI JIJIS IOCTPOCHHUS MIEKTPUICCKON CXEMBIL,
® Ha3bIBACT OCHOBHBIC JIIEMEHTHI Ha IU(POBBIX CXEMaX;

® XapaKTEPU3YET 3aBUCUMOCTb MEXKAY HANPSKEHUEM, CHIIOW TOKA U



COTIPOTHBIICHHUEM;

® CHUMAeT OCHOBHBIC MapaMETPhl AIEKTPUUECKON CXEMBI P TTOMOIITH
MYJIBTHMET]A;

® TIOJIB3YETCS CPEION MPOrpaMMHPOBAHUS JUTSI CO3JaHUS ITPOTrPaMMBI
paboThl MUKPOKOHTPOJLIEPA;

e OOBACHSACT PA3HUILY MEKITY PA3TMIHBIMUA UCTOYHUKAMH TTHTAHUS H
BBIOMpaeT HEOOXOIAUMBIE;

® TIOJB3yeTCS TAOMUIeH MapKUPOBKU PE3UCTOPOB IS ONPEACIICHUS
COOTBETCTBYIOIIETO HOMUHAJIA;

® BBITIOIHAET COOPKY DIJICKTPUUECKUX CXEM COOTBETCTBEHHO IPOMICHHOTO
MaTrepuana;

® BHOCHUT UCIIPABJICHUS B JJICKTPOHHBIC CXEMBI, COOpPAHHBIC HEMTPABUILHO;

e coOMomaeT mpaBmiIa TEXHUKA OE30MaCHOCTH MPU COOPKE AIEKTPUICCKUX
CXEM.

IIpakmuueckas paboma Ne 2.

Pa3zoen 2. Ocnosuvle npunyunvl nPOZPAMMUPOBAHUA MUKPOKOHmMPoepos (12 4.)

Tewma 2.1. Jlorudueckue KOHCTPYKIUU. (4 4.)

Teopemuueckuti mamepuai
Uro Ttakoe muki: koHCTpYKIuH if, for, while, switch.
Kaxk Hammmcars CBOI0 COOCTBEHHYIO (DYHKIIHIO.

Kaxk ynpoctuts koa: SOS npu noMoiu npoueayp.

Y4YeHukK:

UCIIOJIB3YET COBPEMEHHBIE CPEABI IPOTPAMMUPOBAHUS MHKPOKOHTPOJUIEPOB;
OOBSICHSIET OCHOBHYIO CTPYKTYpPY MPOrPaMMBbl U €€ 3JIEMEHTHI;

NOJIB3YETCS] TAKUMU OCHOBHBIMHM TOHSTUSMH IPOrPAMMHUPOBAHUS KaK
NIEPEMEHHbIE, BHIPAKEHUS, (DyHKIUY;

YMECT COCTABUTL IIPpOrpaMmMy B COOTBETCTBHHU C IIOCTABJICHHOMN 3az:aqeﬁ u



3arpy3uTh €€ B MUKPOKOHTPOJUIED;

aHAJIU3UPYET NPEICTABIEHHYI0 KOMIIBIOTEPHYIO POTPAMMY U OIPEAEIISAET, YTO
COOTBETCTBYIOLIAs IIpOrpamMMa BBIIIOJIHSET;

OCYIIECTBISIET COOPKY  DJIEKTPUUYECKMX CXEM COIVIaCHO  IMPOMIEHHOTrOo
Marepuaia.

lpaxmuueckas paboma Ne 3.

Tema 2.2. [IpuMeHeHHs1 MAcCUBOB. (4 4.)

Teopemuueckuii mamepuai

Y10 Takoe MacCuB.
CTpoKu: MacCUBBI CHUMBOJIOB.
BocnpousBenenrie mpou3BOIbHBIX CJIOB Ha a30yke Mop3e.

Kaxk numare Ha Arduino: nbe303hdEKT U 3BYK.

VY4YeHukK:

® [0JIb3YETCSl TAKUMHU OCHOBHBIMH TIOHSITHSIMHU MPOTPaMMHUPOBAHUS Kak
MacCHBBI;

e O0OBsCHSET siBIEHUE MNhe303(d(dexTa;

® COoOMpaeT PIEKTPUUECKYIO CXEMY Ul YIPaBICHUS 3BYKOM;

® CIOJIb3YET KOJOBYIO TaOMUIly Ui IPOrPaMMHUPOBAHHUS CJIOB;

® CcOoOMpaeT PIEKTPUUECKYIO0 CXEMY C UCIOIb30BAHUEM IOTEHLIMOMETPA;

® CHUMAET IEKTPUYECKUE IOKA3aTeIM B CXEMaxX C MbE303JIEMEHTOM U
MOTEHIIMOMETPOM;

® OIUCHIBAET AEKTPUUECKUE IMPOLIECCHI, MPOUCXOIAIINE B MMOCTPOCHHBIX
cxemax;

e 00OCHOBBIBACT CBOM JICUCTBUS TPU MOCTPOCHUH IICKTPUUECKUX CXEM.

Ilpakmuueckas paboma Ne 4.

Tema 2.3. AnanoroBbie U HU(PPOBBIE BXOABI U BBIXO/bI, TPUHIUIIBI KX UCIIOIb30BAHUS.

(4 4.)



Teopemuueckuti mamepuarn

[Tonsatue LIMM 1 uHEpTHOCTH BOCTIPUSATHA.
VYIpaBiieHHE SIPKOCTBIO CBETOAMOA.
CwmenieHue 1 BOCIPUSITUE LIBETOB.

Panyra u3 Tpéx1BeTHOr0 CBETOIMO/A.

Y4YeHuk:

OOBSICHSIET pa3HUILy MEXAY LU(PPOBBIM U aHAJIOTOBBIM CHUTHAJIOM;
IPUBOIUT IPHUMEPHI HCIIOIb30BaHUS PA3JIMYHBIX THUIIOB CUTHAJIOB;
OCYLIECTBIISIET NOJKIIIOUYEHUE DIIEKTPOHHOU CXEMBbI B 3aBUCUMOCTH OT THUIIA
BBIOPAHHOTO CUTHAJIA;

IPOBEPSIET TUII CUTHAJIA, IIOJJaBAEMOI0 Ha YCTPOMCTBO;

OOBSICHSIET IPUHLIUI ITUPOTHO-UMITYJIbCHON MOAYJISALIUY;

OMKCBHIBAET LIBETOBBIE MOJIENIM U UX POJIb B CO3/IaHUHU LIBETA;

000CHOBBIBAET BBIOOP COOTBETCTBYIOLIETO TUIIA CUTHAJA B CBOEH CXEME.

Ipakxmuueckas paboma Ne 5.

Pa3zoen 3. IIpumenenue MukpodieKmpoHuKku 6 exceonesnou ycuznu (20 4.)

Tewma 3.1. CeHcopsl, ux Tumbl. (4 4.)

Teopemuueckuii mamepuar
YTo Takoe CEHCOPHI.
AHanoroBelif 1 LU(PPOBOI CUTHAIIBI.

Kak pacno3narb HakJIOH: JaTyuK HakioHa, digitalRead.

Y4YeHukK:

® OOBSICHSET MOHSITHE CEHCOPA;

® pasnu4YaeT TUIBI CEHCOPOB;

® TIPUBOJUT MPUMEPHI NMPUMEHECHHS CCHCOPOB,;

® OCYIIECTBJISIET HACTPOUKHM JaTYMKA PACCTOSHUS, JaTYNKA TUHUY;

¢ CHHMACT IMOKa3aHWA, KOTOPbIC IMMOCBUIAKOT JATUYUKHU,



® OMMMCHIBACT MPOOIEMBI, BO3MOXKHBIE TIPU UCIIOJIH30BAHUH JTaTYHKOB;
® TIOJB3YETCS PA3IUYHBIMUA THUIIAMU JATYUKOB JUIS TTOTYICHUS
HeoOxomuMon WHGOpPMAIINH;
® CO3/IaeT MPOTPAMMHBIN KO I YIIPaBJICHUS IaTYNKAMM;
e BBIOMpPAET COOTBETCTBYIOIIUM JTaTYUK JIJISl TTOTYYEHUS] HEOOXOIUMOTO
CHUTHAaJIa.
lpaxmuueckas paboma Ne 6
Tewma 3.2. [TorenumomeTrpnl. oTope3ucTopsl. (4 4.)
Teopemuueckuti mamepuai
e Kak npeoOpa3oBaTh CUTHAIL: JICTUTEIb HAIIPSHKEHUS.
e Kak J1enuTh HaNpSHKEHUE «HA XOY»: TOTCHITMOMETD.
e Kak Arduino BUauT cBeT: (pOTOPE3UCTOP.
e Kak uzMeputh TeMneparypy: TEpMUCTOP.
Y4eHuK:
e OOBSCHSCT MPUHIUIIBI TPUMEHEHHUS JCIIUTEIS HAMPSOKCHHUS;
e coOupaer AMEKTPUICCKUE CXEMBI C UCIIOIb30BAaHUEM ITOTCHIIMOMETPA;
® CHUMAaET MOKa3aTeIM OCHOBHBIX MapaMeTPOB JIEKTPUUECKON CXEMBI;
e BBHIOMPAET COOTBETCTBYIONINE DJICKTPUUYECKUE KOMIIOHEHTHI JIJIsl TOCTPOSHUS
3 (PEKTUBHBIX CXEM;
e coOupaer AMEKTPUISCKUE CXEMBI C HCIOIb30BaHUEM (PoTope3ncTopa;
® OOBSCHSCT MPUHIIUITBI MCIOIB30BaHUS MOTCHIIMOMETPOB U (POTOPE3UCTOPOB B
OBITOBBIX MpHUOOpax.
Ipaxmuueckas paboma No 7.
Tewma 3.3. Unaukatopsl. (4 4.)
Teopemuueckuii mamepuai
e Kak paboraet kHOMKA.

e Kak ITPHU IIOMOIIIH KHOIIKHU 3aK€CYb CBCTOAHO.



o Kak cnenars KHOIOYHBIN BBIKIIIOYATENb.
o IIlymsI1, npebdesr, cTadunn3anus CUrHana KHOIKY.

Y4yeHuk:

OOBSICHSIET IPUHLIMIIBI pa0OThl WHIUKATOPOB;

® pa3IM4YacT TUIIbI UHIUKATOPOB;

® [IPUBOJUT IIPUMEPHI NMPUMEHEHHSI UHAUKATOPOB B MOBCEIHEBHOW KU3HU;

® CcOOMpaeT AEKTPUUECKUE CXEMBI [10 CIOIb30BAHUIO CEMHUCEIMEHTHOIO
WHJIAKATOPa;

® CO31aeT NPOrpaMMHBIN KOX JUIsl YIPABICHUSA UHIUKATOPOM;

® JCIOJb3yeT MHOTOMEPHBIE MAaCCHUBBI I HAIIMCAHUs IPOIPAMMHOIO KOJa;

e coOupaer SIEKTPUYECKHE CXEMBbl C HCIOJIB30BAHUEM  YETBIPEXPA3PSIHOIO

u(GpPoOBOro MHAUKATOPA.

IIpakmuueckas paboma Ne 8.
Tewma 3.4. Mcnionb30BaHKE MUKPOCXEM. (4 4.)
Teopemuueckuii mamepuar
e (OCHOBHBIE TPUHIIUIIBI TTOCTPOCHUSI MUKPOCXEM.
e lcnonb30BaHUE MUKPOCXEMBI JIJISI CO3/IaHUSI CUETUHKA.
e VIpaBlIeHUE CBETOAMOAHON MATPHUILIEH.
e BrIBOJ ClTy4alHBIX YUCEII.
YueHuk:
® OIKCHIBACT OCHOBHBIE MPUHIHUIIBI TOCTPOEHUS MHUKPOCXEM;
® [IOHMMAET MPHUHIUIIBI BKJIIOYEHUS MUKPOCXEM B DJIEKTPOHHBIEC CXEMBI,
® OOBSACHSAET MPUHIIUITHAIIEHBIC CXEMbI C UCTIOJIb30BAHUEM MHUKPOCXEM;
® OCYHIECTBIISICT MOCTPOCHUE AIEKTPUUECKUX CXEM COITIAaCHO HM3Yy4YEHHOTO
Marepuaia ¢ UCIOIb30BaHUEM MUKPOCXEM PA3JIMYHOIO THUIIA;

® OOBJCHSCT IMPUHIOUII pa6OTBI CBGTOI{HOI[HOﬁ MaTpulbl,



IIPOTPAMMUPYET MUKPOCXEMBI U CBETOAMOIHBIE MATPUILIBI.

lpaxmuueckas paboma Ne 9.

Tewma 3.5. XKungkokpucrainnyeckue SKpansbl. (4 4.)

Teopemuueckuii mamepuai

Kunkoxpuctamnmmyeckuii skpan (KK-skpan). XapakrepuCTHKH.
[ToaxnroueHne cumBoNIbHOTO npuMmeHeHus KK-3KkpaHoB;
OcHOBHBIE KOMaHbI JUIsl BRIBOJA MH(POPMALUU HA SKPaH.

berymas crpoxa.

Y4YeHukK:

OIHCHIBAET OCHOBHBIE MpUHLUIEBI cTpoeHus JKK-3kpaHoB;

MPUBOAUT npuMepsl npuMeHeHus KK-3KkpaHoB;

noakiogaeT JKK-3kpaH B AIEKTPUUYECKYIO CXEMY;

UCIIOJIb3YeT OMOIMOTEKH, KiIacchl, 0OBEKTHI MPU MHporpammupoBanun XKK-
HKPaHOB;

MOHUMAET MPUHIUITBI KOJUPOBAHUS HH(POPMAIIMHA U MCTIOTH30BAHUS
KUPUUTHIECKUX MIpU(PTOB;

oOBsicHseT BbIBOJ rpaduueckux o0bekToB Ha JKK-skpaHax.

lIpaxkmuueckas paboma Ne 10.

Pa3zoen 4. IIpoekmuposanue moounvnwvix pooomos (20 4.)

Tema 4.1. JIBuraTenu, uX TUIBL. YIIpaBJIeHUE JIBUTATEIIAMHU (4 4.)

Teopemuueckuii mamepuai

N3 gero cocTonut poOOT.
Yto Takoe ME30HWUHHAS IJ1aTa.
Kaxk co6pars pob6ora.

Kak 3actaBuTh po0OTa ABUTATHCH.

Y4YeHukK:

® [IOHUMAET NMPUHIMIBI MPeoOPa30BAHMS FNEKTPUUECKON IHEPIHU B



MEXAHUYECKOE JIBUKEHUE;
OOBSICHSIET IPUHIIUIIBI CTPOCHHSI JIBUTATEJIeH pa3IMYHbIX TUIIOB;
MOJIKJIFOYAET K AJIEKTPUUECKON CXeMe JABUTATENU PA3IMYHbIX THUIIOB;
MOJIB3YETCS ApaBEpOM JABUTATENS JJI MOJKIIOUEHUS CEPBOMOTOPOB K
AIIEKTPUUYECKON CXEME;

UCITIOJIb3YET COOTBETCTBYIOLIME KOMAaH/IbI VISl YIIPABIEHUSI MOTOpamMu
Ipy MPOTPaMMUPOBAHUMY;

UCIOJIb3yeT OMONIMOTEKN YIPABIECHUS MOTOPAaMU IpU
IPOrpaMMUPOBAHNH;

IIOHUMACT IIPUHIHUIIBI pa60TI>I TPaH3UCTOPOB,;

OOBSICHSIET Pa3HUILY MEXY Pa3IMYHBIMU TUIIAMHU TPAH3UCTOPOB;
000CHOBBIBAET BHIOOP COOTBETCTBYIOIIETO TPAH3UCTOPA JIJISl BKIIFOUEHUS

€T0 B JJICKTPHUUYCCKYIO CXEMY BMCCTC C MOTOPOM.

Ipaxmuueckas paboma Ne 11.

Tema 4.2. Co3nanre MOOMIIBHBIX POOOTOB. (4 4.)

Teopemuueckuii mamepuar

e Yro Takoe nmporpaMMHBIi HHTEp]eEiic.

e Kak onucarb AJITOPUTM €3bI 110 JIMHUH.

e Kak co3math COOCTBEHHYIO OMOJIMOTEKY.

Y4YeHuk:

Ha3bIBa€T OCHOBHBIC Chephl MPUMEHEHUSI POOOTOB U POOOTU3MPOBAHHBIX
CHCTEM B OOIIIECTBE;

MIPUBOJUT TIEpeUeHb PO(eccuii, CBA3aHHBIX C HAIPABICHUEM
POOOTOTEXHHKHU;

OCYIIECTBIISIET AU3alH-aHAIU3 TPEI0CTAaBICHHOTO pOo0O0Ta NN

pO6OTOT€XHPI‘I€CKOI>i CUCTCMBI,



® Ha3BIBACT OCHOBHBIC COCTABIISIONINE POOOTA;

® HCIIOJIB3YET JOTOTHUTEIBHBIC TUIATHI U PACIIUPEHHUS BO3MOXKHOCTCH
po0OoTa;

® HCHOJIB3YET pa3IMyYHbIC TATUUKU IS IPEIOCTABICHHUS POOOTY
COOTBETCTBYIOIIUX BO3MOXHOCTEH;

e Co3/1aeT cCOOCTBEHHBIE OMOIMOTEKH IPH MPOTPAMMHPOBAHUU pOOOTA;

® [IPUBOJUT BAPUAHTHI YIYYIICHHS CYIICCTBYIOIICH KOHCTPYKIIMH POOOTA.

IIpakmuueckas paboma Ne 12

Pezepe epemenu (0 u.)

Bcero 64 yacos.
METOJANYECKOE OBECIIEYEHHE ITPOI'PAMMBbI

Junaktuueckoe M y4eOHO-METOAMYECKOe OOecledeHne BKIIOYaeT B cels
MYJIbTUMEANIHBIE TPE3EHTAUMU U CXEMBbl, D3JIEKTPOHHBbIE KHHIU, BUIACOPUIbMBI
TEXHUYECKOM TEMATHKH, WUHTEPHET-PECYPCHI, KapThl C JKcnepumeHTamu. [Ipumep

npakTudeckor padboTel Ne 1 «Masuoxy:

IIpakTnueckas padora Ne 1 «Massaok»

B 3TOM 3KCIEpUMEHTE MBI TPOCTO MUTAEM CBETOIUOIOM.
IIpouTnTe Mepen BHIMOJTHEHHEM
[TonsiTue anexkTpuyecTBa
[IpuHnMNIUanTbHBIE CXEMBI
OCHOBHBIE 3aKOHBI AIEKTPUUYECTBA
VYipaBieHue 3eKTpUuIeCTBOM
bricTpas cOopka cxem
Pezucrop
Juon
CBeTommnon

Hauaio padots! ¢ Arduino

Cnmcok aerasei AJ1s1 IKCIIEPUMEHTa

1 twrara Arduino Uno


http://amperka.ru/product/arduino-uno

1 makerHas uiara

1 cBeTomon
1 pesucrop HoMuHanoMm 220 Om

2 IMpOBOJa «IIalfa-1iaria»

[MpuHuunuaabHas cxema
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OOparute BHUMAaHHE

He 3a6y,ZLBTC, KaK COCIMHCHBI PCIILCHI B OeccrraeuHOl MakeTHOU IiaTe. Eciu Ha Baleil MakeTke

KpacHasl U CUHSS JIMHUM BJIOJIb JJIMHHBIX PEJIbC MPEPBIBAIOTCSA B CEPEANHE, 3HAUUT MTPOBOJIHUK
BHYTPH MaKETKH TOKE MpephIBaeTcs!

Karon («muHYyC») cCBETOAMOAA — KOPOTKAsk HOXKKA, UMEHHO €€ HY)KHO COeNUHATH ¢ 3eMiéit (GND)
He npenebperaiite pe3ncTopoM, HHAYE CBETOINO BBIMIET U3 CTPOSI

Br16path pe3uctop Hy)KHOTO HOMHMHAJIa MOKHO C TIOMOIIBIO TaOJIUIIbI MAPKUPOBKH HITU C TIOMOIIBIO

MYJIBTUMETPA B PCIKUME U3MCPCHUA COIIPOTUBIICHUS

[Tnara Arduino umeer Tpu nmuaa GND, ucnonb3yiite 11000i U3 HUX


http://amperka.ru/collection/proto
http://amperka.ru/product/led-5mm
http://amperka.ru/product/wire-mm

Ckety
p010 blink.ino
void setup()

{

// Hacmpausaem nun Nel3 6 pexcum vixooa,

// m.e. 6 PEIHCUM UCMOUYHUKA HANDAINCEHUA

pinMode(13, OUTPUT);
¥

void loop()
// nooaém na nun 13 «evicokuii cueHany (anen. «highy), m.e.
// evloaém 5 eonom. Yepes cemoouod nodexcum mox.

/7 Dmo 3acmasum e2o ceemumubcs

digitalWrite(13, HIGH);

// 3a0epacusaem (anen. «delayy) muxpoxkonmpoinnep 8 smom
// cocmosinuu Ha 100 munnucekyno

delay(100);

// nooaém na nun 13 «nuskui cuenany (aumen. «lowy), m.e.
// evloaém ) 6onem unu, mouree, npupasrusaem nur 13 k 3emie.

// B pe3ynomame c8emoouoo nozactnem

digitalWrite(13, LOW);

// 3amupaem 8 smom cocmosinuu Ha 900 munnucexkyro

delay(900);
// nocne «pazmopadicusanusy loop cpasy e HAUHEM UCNOTHAMBCS

// 6HOBb, U CO CMOPOHBL 2MO0 OyOem 8bleisi0emb max, Oyomo

// céemoouoo mueaem pas 8 100 mc + 900 mc = 1000 mc = I cex

¥



IMosicHenuns K KOXY

[Ipouenypa Setup BBINOIHAETCS OJUH pa3 MPH 3aIlycKe MUKPOKOHTpoIiepa. OObIYHO OHA UCTIOIB3YeTCs
111 KOH(QUTYpAIH TOPTOB MUKPOKOHTPOJUIEPA U IPYTUX HACTPOCK

[Mocne BeImoHEHMs SEtUP 3amyckaercs nmpouenypa |00p, koTopast BBIIOIHSIETCS B OSCKOHEYHOM ITHKIIE.
VIMeHHO 3TUM MBI IOJIb3yeMCs B JaHHOM IIPUMEpPE, YTOOBI MasSYOK MUTAJ ITOCTOSIHHO

I[Mporemyps Setup u 100p KOKHBI IPUCYTCTBOBATH B JII000H MporpaMme (CKeTde), Ia)Ke eClid BaM He
HYXHO HMYETO BBITOJIHATh B HUX — MYCTh OHU OYyAYT ITYCTHIE, IPOCTO HE MUIINTE HUYETO MEKITY
¢urypusiMu ckookamu. Hammpumep:
void setup()
{
¥

® 3anoMHHTE, YTO KaXK0W OTKphIBarolieii purypHoi ckoOke { Bcerna cCoOTBETCTBYET 3aKpPhIBAIOIIAS }.
Onu 0003Ha4YaIOT I'paHMILIbI HEKOT'O JIOTHYECKH 3aBepLIeHHOro (hpparmenTta kozaa. Cieaure 3a
BJIO)KEHHOCTBIO (PUTYPHBIX CKOOOK. /1151 3TOr0 ynoOHO mocie KakJ0i OTKpbIBarOIIEl CKOOKH
YBEJIMYMBATh OTCTYI Ha KaX/10i HOBOW CTPOKE Ha OMH CHUMBOJ Talyssiuu (Kiaapuima Tab)

e (OpamraiiTe BHUMaHHUE HA ; B KOHIIAX CTPOK. He cTupaiite ux tam, e OHU eCTh, U He J00aBISHTE
JTUIIHUX. Bekope Bbl Oyaere NOHUMATh, IJIe OHU HYXHBI, a T7I€ HET.

e Oyukuus digitalWrite(pin, value) He Bo3BpaliaeT HUKakoro 3Ha4eHHs ¥ MPUHUMAET JIBa apameTpa:

1. pin — HOMep M POBOro MOPTa, Ha KOTOPBI MBI OTIPABIISIEM CHTHAI

2. value — 3HaveHue, KOTOPOE MBI OTIIPaBisieM Ha MOPT. i IMPOBBIX MOPTOB 3HAYCHUEM MOXKET
6b1ThHIGH (BhICOKOE, enunua) nin LOW (Hu3koe, HOIb)

e Ecnu B kKauecTBe BTOPOro mapamerpa Bul nepenaaure Gpynkiuu digitalWrite 3nauenue, otiinaHoe
otHIGH, LOW, 1 unu 0, KoMOUIATOp MOXKET HE BbIAATh OIINOKY, HO CUMTaTh, 4To nepenano HIGH.
BynbTe BHUMaTENbHBI

e (Oparute BHUMaHUE, 94TO UCTOB30BaHHBIe Hamu koHCTaHTh: INPUT, OUTPUT, LOW, HIGH,
MUIIYTCS 3ar1aBHBIMU OyKBaMH, HHa4e KOMIIIATOP UX HE Pacro3HaeT U BbiacT omuoOky. Korna
KITIOUEBOE CIIOBO PACIIO3HAHO, OHO MO/ICBEUMBAETCs CMHUM 1iBeToM B Arduino IDE
Bonpocs! 1u1s1 npoBepku cedst

e Uro Oyzner, ecii MOAKIIOYHATH K 3eMJIe aHOJI CBETOINOA BMECTO Karoza?

e Yro OyzeT, eciiu MOAKIIOYUTh CBETOAHMOJ C PE3UCTOPOM O0JbIIoro HoMmuHana (Hanpumep, 10 kOm)?

e Yro OyzneT, eciii MOAKIIOUUTH CBETOANO 0e3 pe3uctopa?



3aueM Hy)kHaA BCTpoeHHas GyHkiusa pinMode? Kakue mapamMeTpbl OHa IPHHUMACT?

3auem HyxHa BcTpoeHHas ¢ynkuus digitalWrite? Kakue mapameTpbl oHa MpHHUMAET?

C MOMOIIBIO KaKOW BCTPOEHHOM (DYHKIIHHM MOKHO 3aCTaBUTh MUKPOKOHTPOJIJIEP HUYETrO HE JeIaTh?
B kaKkux eIuHHUIAX 3a1a€TCS [UIMTEIBHOCTD ay3bl T 3TON GyHKIUU?

BaHaHHH AJI CAaMOCTOATE/ILHOTO PEHICHUA

Cz[eﬂaﬁTe Tak, YTOOBI MasTYOK CBETHIICS IMOJICCKYHBI, a I1ay3a MCKAY BCIIbINIKAaMHU ObL1a paBHaA

OJTHOU CEKYHE

N3menuTe xoa npumepa Tak, 4ToObI MassuOK BKIIFOYAJICS HA TPU CEKYH/IBI IOCIIE 3aIyCKa YCTPOUCTBA,

a 3aTcM MUTrajl B CTAaHAAPTHOM PCIKUMEC
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http://www.ardino.cc. OpunmanbHpIi calT TPOU3BOAUTENSL.
http://www.ardino.ru. Pycckas Bepcus opummanbHOTO canTa.
http://wiki.amperka.ru. TeopeTudueckre OCHOBBI CXEMOTEXHUKH.
http://robocraft.ru. MaboOpManMoHHBIT TOpTan KaJTWHUHTPAICKONW KOMAaHIbI
RoboCraft B 00mact poOOTOTEXHUKHU.

http://www.freeduino.ru. Caiir OOO «MUKPOMOIYJIbHBIE TEXHOJOTUNY,

BBIITyCKaro1ero ananor Arduino.



