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NHO®OPMALIMOHHAS KAPTA
JlonoHUTENbHOM 00pa3oBaTeNbHOM 0011IEpa3BUBAIOLIEH TPOTpaMMbl
«MHKpPO3JIEKTPOHHKA U 31T MOJECTUPOBAHUE)»

Tun nporpamMmbl MOAUGUIIMPOBAHHAS
HaHpaBHCHHOCTB OCSATCIIBHOCTU TCXHNYCCKas
Crioco0 0CBOCHUS COJIep)KaHusl 00pa30BaHHS MHTCTPUPOBAHHAS
OOIIEKYIBTYPHEIH, IPOPECCHOHAIBHO-

YpoBeHb OCBOCHUS COMICPKAHUS 00pa30BaHUS YILTYD - P q)u

Opl/IeHTI/IpOBaHHBII/I

N OCHOBHOE 00111ee, cpeiHee olIee
Bo3pacTHoli ypoBeHb pean3aiuu mporpaMmmbl
o0Opa3oBaHue

dopMa peanusanuy NporpaMMbl rpynmnoBas
IIpo1OIKUTENIBHOCTD PeAIM3aLUN TPOrPaMMBbIL lron

INOACHUTEJIbBHAS 3AITMCKA

XKuznp B XXI Beke cTpeMuTenibHa U, IOPOH, 00pa3oBaHue HE MOCIIEBACT 32 HEil.
[osiBisieTcst MHOXKECTBO Ba)KHBIX MTPOOIJIEM, HA KOTOPbIE HUKTO HE XO4ET 00paIiaTh BHUMaHUs,
710 T€X T0p, OKA CUTYallUsl HE CTAHOBUTCS KPUTHYECKOM.

Opna u3 Takux npobiieM - HeI0CTaTOuHas 00€CIeYEeHHOCTh MHKEHEPHBIMU U pab0unMU
KaJpaMu MPOU3BOJICTBA U HU3KHM CTaTyC TEXHUYECKOI0 00pa3oBaHus. B mkonax ypoku
TPYAOBOT0 0OOyU€HHsI 3aMEHEHbI YpOKaMU TEXHOJIOTHH, yJallecs He JepKaT B pyKax
WHCTPYMEHTOB, HE Pa0OTAIOT Ha CTaHKaX, HE BUJAT PE3yJIbTaTOB CBOEro Tpyaa. IHTeHCHUBHOE
HCII0JIb30BaHKE POOOTOB B OBITY, Ha Mpou3BocTBe, apMun 1 MUC TpedyroT, 4To0bI
MOJIb30BaTeNH 00J1a/1aI COBPEMEHHBIMU 3HAHUSAMHU B 00JIACTH YIIpaBlIeHUs] poOOTaMH, YTO
MO3BOJIUT Pa3BUBATh HOBBIE, YMHBIE, O€30IMacHbIe U 0oJiee MPOABUHYTHIE aBTOMAaTU3UPOBAHHbBIE
cucteMbl. Heo6X01uMO NpuBUBATh HHTEPEC YUAIUXCS K 00JIaCTH POOOTOTEXHUKU U
aBTOMATHU3HPOBAHHBIX CHCTEM.

Yr1oOBI JOCTHYB BBICOKOT'O YPOBHSI TBOPUECKOTO U TEXHUUECKOTO MBIIUICHUS, JETH
JOJDKHBI IPOMTH BCE 3Tanbl KOHCTpyHpoBaHUsa. HeoOX0JMMO MOMHHTB, UTO TaKUe 3a/1a4u
CTaBSITCA, KOT/Ia y4yaluecsi UMEIOT ONpeeNIEHHbIN YPOBEHb 3HAHUIL, ONBIT pabOThI, yMEHUS U
HaBBIKH.

HOHbIe uccnenoBaTeny, Boiiisg B 3aHUMATENbHBIA MUP pOOOTOB, MIOTPYKAIOTCS B CIIOKHYIO CPEy
MH(POPMALMOHHBIX TEXHOJIOIHH, MO3BOJIAIOIMX POOOTAM BBINOJIHATE IIUPOYANIINI KpyT
GyHKUIUH.

PoOoToTexHuka sBIseTCS MOMYISPHBIM M 3(PQPEKTUBHBIM METOAOM [UIs H3y4eHHs] Ba)KHBIX
oOiacTeil HaykH, TEXHOJOTMM, KOHCTpyupoBaHusa. IIporpamma Bkiouaer B ceOs oOmume
CBElIEHHUS O crnocobax  KOHCTPYMPOBAaHUS M MOJEIHMPOBAHUS C  IPUMEHEHUEM
MHUKPOKOHTPOJIEPOB, COCTaBJICHHE NPOrpaMM JUIsi pabOThl MoOneJiei, NPUMEHSEMBIX B
IIPAKTUYECKON JEATEIBHOCTH, TEOPETUYECKHE OCHOBBI COCTABIICHUS IPOIPAMM U PallMOHAJIbHbBIE
npueMbsl cOOpkH Mojeneil. BakHoe MeCTO OTBOAMTCS CaMOCTOSITEIBHOMY MOJEIUPOBAHUIO U
IIPOEKTHUPOBAHUIO B XO/1€ paObOThl HaJl MPOOIEMHBIMU CUTYallUSIMU. DTO Pa3BUBAET TBOPUYECKUIA,
CaMOCTOSITENIBHBIM TOJAXOJ K PEIIEHUI0 pa3IuW4HbIX 337ad, CBA3aHHBIX C BOIPOCAMU
KOHCTPYMPOBAHUS, MOJEIUPOBAHUS U IPOrPAMMHUPOBAHMS.

B mnpouecce oOydeHHs AeTH 3HAKOMSTCS C KIIOUEBBIMH HUAESIMH, OTHOCAIIUMHCS K
MH(POPMAIIMOHHBIM TEXHOJIOTUSAM, MHOTOE Y3HAIOT O CAaMOM IPOIIECCe UCCIET0BAaHHS U PELLICHHS
3aja4, MOJIy4arOT IPEJICTaBIEHUE O BO3MOMKHOCTH pa30OMeHus 3ajadd Ha Oosee MeJKHe
COCTaBJIAIONINE, O BBIIBIKEHUU TUIIOTE3 U MX NPOBEpPKE, a TaKkKe O TOM, KaK OOXOIUTHCS C
HEOKUJaHHBIMU pe3ysibTaTaMU. YueOHbIe 3aHSATUSI CIIOCOOCTBYIOT Pa3BUTHIO KOHCTPYKTOPCKUX,
VMHXEHEPHBIX U BBIYMCIINTENBHBIX HABBIKOB U MIPOJUBAIOT CBET HA MHOTUE BOIPOCHI, CBSI3aHHBIE
C U3yYEHUEM €CTECTBEHHBIX HayK, NH()OPMAIIMOHHBIX TEXHOJOTUN U MATEMaTUKH.




O0mas xapaKTepuCcTHKA NPOrPaMMBblI.

B pamkax mporpammbl oOecrieunBaeTcs COYETaHHWE PA3IMYHBIX BHJIOB IMO3HABATEIbHON
NeSITEIbHOCTH, HAIpPaBICHHBIX Ha (OpMUpOBaHHE IO3HABATEIBHBIX W KOMMYHHKATHBHBIX
y4eOHBIX ACHCTBUI, pa3BUTHE HABBIKOB Pa0OThHI ¢ TEXHUYECKMMHU CPEJICTBAMU, YTO OTKpPHIBAET
HOBBIE BO3MOXXHOCTM  JUIl TNOJACPKKM MHTEpeca  MIAJIIErO  IIKOJbHUKA KaKk K
WHANBUAYAIbHOMY TBOPYECTBY, TaK M K KOJUIEKTUBHOMY. OCO0YyI0 3HAYMMOCTH JAaHHBINA KypC
UMeeT s JeTeH, MPOSIBISIONMX WHTEpeC K HaBbIKaM Pa0OThl KOHCTPYKTOpa W MoOJEjbepa,
HUMEIOIIMM AaKTHBHYIO JKU3HEHHYIO IIO3UIMIO, TEM CaMbIM MpEAOCTaBissl OO0ydarolmMMCs
IIMPOKUHA CHEKTP BO3MOXHOCTEH Ui camopeanu3alud U (OPMHPOBAHUS IIEHHOCTHOTO
OTHOIIEHMS K IIPOIecCy MO3HAHMUS.

B xone peanmzanuu mporpaMMbl HCIIONB3YIOTCS Cleayroume (GopMbl OpraHU3alUH
3aHITHN:
- CopeBHOBaHNE MEXY FpyIIIaMHu;
- npoOJIeMHAs CUTYALINS;
- IpymIoBas U napHas paboTa;
- IPAKTUYECKasl 1eATEIbHOCTb;
- TPEHUPOBOYHBIE YIIPAKHEHHUS;
- HanycaHHUe MPOrpaMm;
- o0CyX/leHue pe3yIbTaTOB COPEBHOBAHNUM;
- y4acTH€E B BbICTABKaXx.

@opMbl U METOIbl pabOThl BhIOpaHBI ¢ Y4E€TOM oOcyliecTBieHus auddepeHmanuu u
WHANBUAYAIU3aUH 00pa30BaTeIbHON AESITENbHOCTH.

Hcnonp3yrorcs ClIelyIoIHe TEXHOJIOTUU: COBMECTHOM NeATEeNbHOCTH;
3nopoBeecOeperaromue; auddepeHnupoBaHHbIe (pPa3HOYPOBHEBBIE); WIPOBBIC; OOyYECHHE B
COTPY/IHUYECTBE; HH(POPMALMOHHBIE; MPOOJIEMHOr0 OOYyYEHHs, CUCTEMHO-IEATEIIbHOCTHOIO
MO/IX0/1a.

Peanuzyercs 6e3o1ieHOUHas popMa opraHu3anuu 0O0ydeHusl.

[nst ouenku 3¢ peKTHBHOCTH 3aHATHI UCIIONB3YIOTCS CIEAYIOIINE TOKAa3aTeNn: CTENECHb
CaMOCTOSITENILHOCTH OOYYaIOIIMXCs MPHU BBHITOJHEHUH 3a/IaHUi; TTO3HABAaTEIbHAsI aKTUBHOCTh HA
3aHATHUSIX: JKUBOCTb, 3aMHTEPECOBAHHOCTb, KOTOpbIE OOECHEYMBAIOT  MOJIOKUTEIbHBIE
pe3yIbTaThI.
3anamus no npoepamme npoeoosmcs 08a pasa 8 nedearo no 2 waca. Umoeo: 144 uaca 6 200.

IIe.m. nporpamMmmsbl COCTOUT B TOM, ‘ITO6BI JaTb BO3MOXHOCTH YYalIUMCs, TPOABJIAIOIIHNM
TIOBBIIIEHHBI MHTEPEC M CKIOHHOCTH K HM3YYCHHIO MEXaHW3MOB, TOJIYYUTh Pa3HOCTOPOHHHE
TCOPCTUUCCKHUC U IMMPUKIIAJHBIC 3HAHWA, YMCHHA U MMPAKTUYCCKUC HABBIKH, Pa3BUTh JIMYHOCTD, eé
TTO3HABATEIbHBIC M CO3UJIATEIILHBIE CITOCOOHOCTH, a TAK)KE CIIOCOOCTBOBATH MPOGeCCHOHATHHOM
OpHUCHTAlIUU YyYalIUXCH.

Juunocmnuwie 3a0auu:

@opMHpOBaHUE LEJIOCTHOIO, MHTEJUIEKTYaJbHO OPUEHTUPOBAHHOIO B3IVIJa HA MHUpP B €ro
OpPraHUYHOM €JJMHCTBE M pa3HOOOpa3uy MPUPObl, HAPOJIOB, KYJIbTYpP U PEIUTHH.
DOopMHUPOBAHUE YBAKUTEIBHOIO OTHOIICHUS K THOMY MHEHMUIO.

[IpuHsATHE M OCBOEGHHME COLMANBHOM pONM 00ydarouierocs, pa3BUTHE MOTHBOB Yy4eOHOM
JESITETLHOCTH U (POPMHUPOBAHNE JINYHOCTHOTO CMBICIA YUCHHUS.

Pa3BuTHe caMOCTOATEIBHOCTH M JIMYHOM OTBETCTBEHHOCTH 3a CBOM IIOCTYNIKH, B TOM 4YHCIE B
MH(OPMALIMOHHON U TEXHOJIOTUYECKOU e TEIbHOCTH.

dopMUpOBaHUE ICTETUYECKUX MOTPEOHOCTEN, LIEHHOCTEH U UyBCTB.

Pa3BuTHe HaBBIKOB COTPYIHHYECTBA CO B3POCIBIMM M CBEPCTHUKAMHM B Pa3HBIX CHUTYyalUsX,
yUEHHMH He co37jaBaTh KOH(PJIUKTOB U HAXOJUTh BBIXO/bI U3 CIIOPHBIX CUTYaIUH.

dopMHUpoOBaHUE YCTAHOBKHU Ha 0€30MacHBIN U 3J0POBbIN 00pa3 KU3HHU.

Memanpeomemmnuwie 3a0auu:
OBnageHne CMOCOOHOCTHIO TMPUHUMATh M PEAIM3OBBIBATH 1EIM W 3a7a4d  yuyeOHOU



NeSITENBHOCTH, TPHEMaMHU MTOUCKA CPECTB €€ OCYIIECTBICHUS.
[ToBbINEeHNE MOTHBAITUH YIAIIETOCS K OOYICHHIO TPOTPAMMHPOBAHHIO.
OcBoeHme croco00B pelIeHus MPo0IeM TBOPUYECKOTO U IIOMCKOBOTO XapaKTepa.
dopMHUpOBaHUE YMEHUH IIAHUPOBATh, KOHTPOJIMPOBATH W OLICHWBATh yuyeOHbIE NEHCTBUS B
COOTBETCTBUM C IMOCTABJICHHOW 3aJaueii M YCIOBUSMHU €€ peaju3alliu, ONpenessiTh Haubolee
3¢ dexTHBHBIE CLIOCOOBI JOCTHKEHUS pe3yIbTaTa.
OcBoeHHE OCHOB 00bEKTHO-OPHUEHTUPOBAHHOTO U TPA(UIECKOT0 MPOTrPAMMHUPOBAHHSL.
Hcrnonp3oBaHue pa3IWyHBIX CIIOCOOOB TMOMCKa, cOopa, 00pabOTKH, aHaNIM3a, OpraHU3AINH,
nepenayd W HUHTEpHIpeTanuu HWHOOpPMAUM B COOTBETCTBUM C KOMMYHHKATHBHBIMH U
MO03HABATEIBHBIMH 33JladaMU, COOJII0/IaTh HOPMbI HHPOPMAIIMOHHON N30UPAaTEeIbHOCTH, ITUKH U
JTHKETA.
Pa3BuTHe NOrMKYU MPU NOCTPOECHUH MPOrPAMM MPHU MOMOIIY MUKTOIPAMM U MPOCTPAHCTBEHHOTO
MBIIIICHUS.
OBnaieHue NeUCTBUSMM JJISI TOCTPOSHUS MOJIEJIEN KOHCTPYKIIHIA.
OBnaseHne JIOTUYECKUMHU  JCHCTBHSIMM  CPAaBHCHHS, aHalu3a, CHUHTE3a, 0000IIeHus,
YCTaHOBJICHHUS AHAJIOTHM W TNPUYMHHO-CIEACTBEHHBIX CBS3€H, MOCTPOEHUS PACCYXIACHUM,
OTHECEHHUE K U3BECTHBIM ITOHSATHSIM.
OBnaneHue BceMH BHUAAMH pPEYEBOM JI€ATEIBHOCTH W OCHOBAMHM KYJIbTYpPHl YCTHOW H
MACbMEHHOW PEYH.
OBnanenue 0a30BBIMM YMEHUSMHU M HABBIKAMU HCIIOJIb30BAaHUS SI3bIKA B )KU3HEHHO BaXKHBIX JISI
yydanmxcs cepax u CUTyarusix oOmeHUs.
Coznanue ycnoBuit s mpodeccHOHAIBHOTO CaMOOTPEAeSICHUS yIaluXcsl.
YCJIOBUS PEAJIM3AIIMU ITPOT'PAMMBbBI
Jlnig peanuzanuu mporpaMMbl B KaOMHETE TOJDKHO UMETHCS Cleayroliee 000pyIoBaHuE U
nporpammuoe odecrieueHue (1 yueOHbIi KOMIUIEKT Ha | — 3 ygammxcsi):
e HaOoOp A U3y4EHUS OCHOB IIEKTPOHUKH Ha 6a3e miatgopmbl ApIyHHO;
MIEPCOHAIBHBIN KOMITBIOTEP C BBIXOJIOM B HHTEPHET;
MaKeTHas IiaTa ¢ MUKPOKOHTPOJIEPOM ApyHHO;
cpena pa3paborku Arduino IDE;
ANEKTPOHHBIE KOMIIOHEHTHI.
OXUNIJAEMBIE PE3YJBbBTATBI OBYUYEHUSA YUALIUXCS
Yyamuecst Z0JI:KHbI 3HATh:
TpaBUjia ¥ MEPBI OE€30MACHOCTH TIPHU padOTE C AINEKTPOOOOPYIOBAHHEM;
POJIb K MECTO MUKPORJIEKTPOHHUKH B JKU3HH;
OCHOBHBIC XapaKTEPUCTUKHA MUKPOIIPOIIECCOPOB;
9JIEMEHTHI TEXHUYECKOTO An3aiiHa,
METOJIbI POCKTUPOBAHUS, COOPKH, HACTPOHKH, TECTUPOBAHHUE TOTOBBIX YCTPOMCTB;
METOJIUKY TIPOBEPKHU pabOTOCTIOCOOHOCTH OTAEIBHBIX y3JIOB U JIETANCIH;
OCHOBBI IPOTrPAMMHPOBAHUS aBTOMAaTU3UPOBAHHBIX CUCTEM;
OCHOBHI s13bIKa porpammupoBanus CU;
Yuammuecs 10J1KHbI YMeTh:
e CaMOCTOSITENBHO pa3padaThIBaTh JEKTPUICCKIE CXEMBI TPOTPAMMHUPYEMBIX YCTPOUCTB;
e pa3pabaThIBaTh U KOHCTPYUPOBATH yU€OHO-IEMOHCTPAIIMOHHBIE CUCTEMBI YIIPABICHUS Ha
OCHOBE MUKPOKOHTPOJLIEPOB;
IrPaMOTHO MPUMEHSTh AIEKTPOU3MEPHUTENIbHbIE TPUOOPHI;
BECTHU WHJIMBUyaJbHBIC U TPYIIIIOBBIC UCCIIEI0BATEIHCKUE PAOOTHI;
CaMOCTOSITENIbHO M3TOTaBIMBATh IIPOCTHIE MOJIEIN CUCTEM YIIPABJICHUS U3 TOTOBBIX
AJIEKTPOHHBIX KOMIIOHCHTOB;
e CaMOCTOATEIHHO MPOTPAMMHPOBATh MUKPOKOHTPOJIIEPHI HA OJTHOM M3 TIOMYJISIPHBIX
SI3BIKOB ITPOTPAMMHPOBAHHUS;
paboTaTh ¢ MpOrpaMMHBIM TAKETOM MpoToTUNHpoBanus Fritzing;
IPOrpaMMHUPOBATh COOpaHHBIC YCTPOKCTBA O] 33]]a491 HAYAJILHOTO YPOBHS CJIIOKHOCTH.



YYEBHO-TEMATHYECKHWH ILIAH ITIPOTPAMMBI

Ne .. Tema 3ansTUs Kon-Bo dopma [Tnanupyemble pe3yabTaThl (JITYHOCTHBIE 1 Cpoku
qacoB 3aHATHA MeTaHpCI[MCTHI)Ie) Vuebnas HCHICIIA
XapaKTepI/ICTI/IKa JACATCIIBHOCTH
Tema 1. MUKpP03JIEKTPOHUKA U JIMYHOCTHBIE - pa3BUBAThH
MHKponpoueccopsl (8 1) PEYEBYIO NEATEIBHOCTD U
BH3YaJIbHOE BOCTIPUSTHE TEKCTA.
1. [IpaBuia 4 T Ilo3naBaTebHBIE: 1 Hepmens
nosenenus U Th B IT HHTE/IEKTYyaJdIbHbIe —
KaOnHeTe CPaBHUBATH U COTIOCTABJIATh
WH(POPMATHKY H TEKCTBI, OCYIIECTBIIATh CHHTE3 H
npu padoTe ¢ 000011eHre nHPOpMAaIHH,
KOHCTPYKTOpPaMH. OIICHUBATh U KJIACCU(PHUIIMPOBATD
2. [Ipocreiimue 4 T UH(OPMALHIO; 2 Henens
KOHCTPYKITHH, I1 HH(pOpPMALIMOHHBIE - H3BJICKATh
HEOOXOUMBIC IS UHGpOPMAITUIO U3
co3/IaHus pOOOTOB. MPEICTABJICHHBIX HCTOYHUKOR;
DNeKTpOHHAS KOMMYHHKAIIHOHHBIE -
miara Arduino paboTath B rpyIIIe WIA Mape,
Tema 2. HedopmanbHas cxemoTexHuka (8 ) OCYUIECTBJIATh B3aMMOJIEHCTBUE C
JIPYTHUMHU JICTHMHU U YUUTEIICM.
3. DNEKTPOHHBIE 4 T KommyHukaTusHbIe - 3 "Henmens
KOMITOHEHTBL. UTO OBJIaZICBATh OCHOBaAMH KYJIbTYPhI
Takoe YCTHOM U MUCBMEHHOH peun,
DIIEKTPUIECTRO: HABBIKAMH WCIIOJIb30BAHUS S3bIKA
HaMpsiKEHUE U TOK. B )KU3HCHHO BAXXHBIX IS
Kax ykpotuts yuanierocs cepax u CUTyaIusx
SIEKTPUUECKUI o01EeHus.
TOK. PeryasTuBHbie -
4, MoHTa)xkHad niara. 4 T (hopmyHpoBaTH LEIH 4 nenens
MyJIbTHMETP. I JIeSITeIIbHOCTH, TUIAHUPOBATH €e,
Co31aHue MakeTa OCYIIECTBJISTh CAMOKOHTPOJIb,
cBetodopa CaMOOIICHKY.
Tema 3. IlporpammupoBanue
MHKPOKOHTPOJ1epoB (92 u)
5. Cpena pa3paboTKu 4 T 5 Henens
Arduino IDE.
IIpocreiimue
MPOTpaMMBbl
6. 0030p sA3bIKA 4 T 6 Henens
Arduino IDE.
[Iponenypst
7. BerBienus u 1 T 7 "Henens
8. ITUKJIBL. 7 I1 8 memens
bubmnorexu.
Vaum
MHKPOKOHTPOJLIEP
pearupoBath Ha
KJIAaBUATYDY.
9. MaccuBsl U % IT[ 9 Henens
10, | CTPOKH. Yuum 10 enens
MHKPOKOHTPOJLIEP
YHIPAaBJISTh 3BYKOM.
11. 1 T JInyHOCTHBIE - pa3BUBATh 11 nenens
12, | Honsrne LM u 7 I MEIKYIO MOTOPHUKY PYK. 12 nenens

MHEPTHOCTU

ITo3naBaTeabHBIE:




BOCTIPHSTHSL. HHTEJJIEKTyaJbHbIE —
VYnpasnenne €037aBaTh KOHCTPYKIIUHU TIO
SAPKOCTBIO cxeMme U 10pabaThiBaTh €&
CBETOJINOJIA. CaMOCTOSITEIBHO, Pa3JIndaTh U
13. | Jarumkw. 2 T KJ1accu(pUUUPOBATh Pa3IMuHbIC 13 nepens
AHanoroBeii 1 2 11 MEXaHWU3MBI;
(POBOI CHTHAI uHpOPMALIMOHHBIE -
14. | Ananorossie 4 IT OCYIECTBIIATE IIOUCK 14 nenens
JATYUKH: HEoOX0IUMOH nHpOPMAaLUK B
¢doTopesucrop, IIKOJIBHOM TIPOCTPAHCTBE;
MOTEHLIUOMETP, KommynukaTupHble -
MUKPOGOH. OBJIA/IEBaTh OCHOBAMU KYJIBTYPBI
15. | Ludpossle 4 II YCTHOW U MUCBMEHHOH peuu npu 15 vemens
JATYHKH: paborte B rpyrie, HaBbIKAMU
TeMIepaTyphl, WCTOJIb30BAHUS S3bIKA B
JIABJICHUS, JKU3HEHHO BKHBIX IS
BIIQKHOCTH. y4amierocs chepax U CHTyanusx
oO01IeHHS.
®omueme | 4| T b
paccTodmmi. JIesITeNIbHOCTH, TTAHUPOBATH €e,
YIIBTPA3BYKOBOH OCYILECTBIISITH CAMOKOHTPOJIb,
coHap, N CaMOOLIEHKY.
nH(paKpaCHBIH
JATYUK
17. 8 IT JINYHOCTHBIE - pa3BUBATh 17 nenens
pedeByIO IEATENbHOCTD U
18. | LCD mucmueit. PEYEMBICIUTEIBHYIO 18 Henens
19| Moctpoenne JIeSITeIIbHOCTb. 19 nenens
MOTOJTHOM CTaHIIUK Ilo3naBaTebHBIE:
20. HHTE/UIEKTyaJIbHbIe — 20 "enens
co3/1aBaTh KOHCTPYKIHHU IO
21. TFT mucrueii ¢ 8 8l CcXeMe | TopadaThIBaTh ¢ 21 nenens
Tay MaHeIbIO. CaMOCTOSITEIbHO, Pa3inuaTh U
22. TocTpoeHue KJIacCH(UIIUPOBATH Pa3IHYHbIE 22 nenens
YMHOTO MEXaHU3MBI, COCTAaBISTh CXEMBI U
HHKy6aTOpa PUCYHKH B COOTBETCTBHH C
23. | CepBonBurarenb. 4 II CO3/IaHHOH KOHCTPYKIHEH; 23 Henens
Moenb uHpopMALHOHHBIE -
JKENE3HOIOPOIKHOT OCYIIECTBIISITH TTOUCK
0 nuiarGayma. Heo0xoauMoi nH(popMaIyu B
IIKOJIFHOM TIPOCTPAHCTBE;
24| Wlarosii 4 " KOMMyHI/IKaII)II/IOII:HBIe - 24 ez
ABHTATCIIb. paboTaTh ¢ MyJTbTUMEIHITHOI
Ynpasenne Mpe3eHTaluuen: co31aBarh U
BPAIICHACM. PEeNaKTHPOBATh CIANIBL;
25 PoGoT-Tenexka I1 pabotaThb ¢ rpadudeckum 25 nepens
26. Mepeaua 11 penaKTopoM; cO31aBaTh CXEMBI U 26 Henens
CUTHAJIOB T10 PHCYHICH.
KoMmyHUKaTHBHBIE -
E:S&?KP%HOM}’ OBJI/IEBaTh OCHOBAMH KYJIBTYPBI
27" iepexasa AT faore n rpynne, mamcan | 27 PR
)
CUTHAJIOB 1O UCIIOJIb30BAHUS SI3bIKA B
panuo KaHaity. JKU3HEHHO BXKHBIX JJIS
OO0paTHast CBA3b. yuaierocs cepax U CUTyalusax
28. 4 I 0O01IeHHS. 28 Henens

Kax noznpyxute




Arduino PeryasiTuBHbIe -

MOOMITEHBIH (hopMyITHUPOBATH LIEH

tenedoH. JIeSITENIbHOCTH, IIJITAHUPOBAThH €€,
Bluetooth u Wi-Fi. OCYIIECTBIISITH CAMOKOHTPOJIb,

Tema 4. «Texnuueckue nHHOBaUM» (36 1) CaMOOLICHKY.

29. Otnazka 1 8 I1 29 "wenensa

JIopaboTKa MOJICITU
C MCTIPaBJICHUEM
MPOTPAMMBI
paboTHI poboTa-
TENEHKKH

30. PaGota Ha 8 I1 30 Henens

31. | TPyNIOBBIMA
MIPOEKTaMH 110
paszpaboTke
Pas3IMIHBIX
KOHCTPYKLUI
pobora

31 wenensa

32. 8 I1 32 Henens

3amuTa
MPOEKTHBIX paboT

33. 8 IT 33-34

Henes

Co3pnanue

MIPE3eHTAINH B
cpene Power Point
o TeMe paboTHI.
VYuyacrtue B
WUTOTOBOM
BEICTaBKe.

34. 35-36uenensa

Bcezo: 144

COLEPKAHUE IMTPOI'PAMMBI

Tema 1. MUKPOIJIEKTPOHUKA U MUKPONpoIeccops! (8 )

MuKpo3JIeKTPOHUKA

Teopemuueckuu mamepuarn

Mukposnekrponuka. @oronurorpadus. L{ugpossie HHTErpanbHbIe MUKPOCXEMBI.
Muxkponpoueccopsl. PazButie MukpossieKTpoHUKU. OJHOKpUCTaIbHbIE MUKPO-OBM.
MuxkpokoHTposuiepsl. [IpuMeHeHne u nepcnekTuBbl pa3BUTHs HanpasieHus. [lponsBoacTso
MukpormnporeccopoB B Poccun. [lnardpopma Arduino. Texunueckue cnenudukanuu. [Ipasuia
TeXHHUKH Oe3omnacHocTu. [IpaBuna paboTel ¢ 000pyIOBaHUEM.

Ipakmuueckas paboma Nel «Muearowuti c6emoouooy

Nzydenne 060pya0BaHUS U KOMIUIEKTA 3JIEKTPOHHBIX KOMIIOHEHTOB. Hanmcanue 6a30Boit
rporpaMmsl «MUTarOInK CBETOAUO/I», UCTIOJIb3yEMOM ISl BKJIFOUEHHUS U BBIKIIFOUCHHUS
CBETOAMO/A, KOTOPBIA MOAKII0UEH K Arduino 1 MUTaeT 3alanHoe BpeMs. AHAJIN3 UMEIOIET0Cs
MIPOrpaMMHOI0 KO/Ia IPOrpaMMbI M TBOPUYECKOE U3MEHEHHUE allrOpUTMa pabOThl IPOTPAMMBI.

MHuKPOKOHTpPO/LJIEPHI

Teopemuueckuu mamepuan

Apxwutexrypa ¢pon Heiimana. ["apBapickas apxurekrypa. KommnbroTeps! B 0HOM
MHKpocxeMe. Mukponpoueccops! Juisi BCTpauBaeMbIX cUCTEM. MUKpPOKOHTPOJUIEPhI — OCHOBA
ynpasnenus. ictopus MukpokoHTposuiepoB. Kak paboraer MukpokoHTposuiep. [TopTsr
BBOJ1a/BbIBOIa. MapkupoBKa Ha 1uiate MUKpokoHTpoiuiepa. RISC apxurekrypa. Oundposka.
HAII u AL

Ilpakmuueckas paboma Ne2 «Illouck ungopmayuuy

[Touck HyxHO# nHpopMmaruu B UaTepHere. OCOOEHHOCTH TTOMCKA HOBOM MH(pOpMAaIUy.
[lepeBox web-ctpanu. [Ipunnmmne! paboTel ¢ Bukunenuei.



Tema 2. HepopmanbHasi cxeMoTexHuka (8 1)

Tok u HanpsKeHUe

Teopemuueckuii mamepuan

Onexrpuueckuii Tok. [IpoBoguuku. [TonynpoBoauuku. Jusnexktpuku. PazHocTh
norenuanos. Hanpsokenue. Cuna toka. Enununst usmepenus. O6o3HaueHue. «3emiisy.
OnexkTpoaBrxKymas cuia. Mcrounnku muranus. O603HadeHUs Ha cxeMe. DHeprus. MoIHOCTb.

Ilpakmuueckasn paboma Ne3 «nexmpuueckue yenuy

Coznianue IpoCThIX ANEKTPUYECKUX 1IeTIel U3 OCHOBHBIX KOMIOHEHTOB. Cxema paboThl
AJIEKTPUYECKOTO 3BOHKA.

Pe3ucropsi

Teopemuueckuii mamepuan

Comnpotusnenue. Pesucropsl. O003HaUeHHE Ha cXeMe. XapaKTePUCTUKH PE3UCTOPOB.
3akoH Oma. Coequnenue pe3uctopos. [lapaneabHoe v Mocae10BaTeIbHOE COSIMHEHNE
pesuctopoB. [Ipumenenue pe3uctopoB. TokoorpaHnuuBaromue pe3uctopbl. CTATUBaIOMINE U
MOATATUBAIOIIME PE3UCTOPHI. Jlenurenn HanpspkeHus. MOIHOCTD pe3ucTopoB. MapkupoBka
pesuctopoB. JlomycTiumas Harpyska u TeXHHKa O0e3omacHocTH. BocmiiamMmenenue pe3ucTopos.

Ilpakmuueckas paboma Ned « Pezucmopwi»

UreHune MapKUpOBKHU pe3ucTopoB. Co3gaHue NpOCTENIINX SJIEKTPUUECKUX LEEH,
coJiepKallux pe3ucTopsl. [lapannensHoe U nocae10BaTENbHOE COEMHEHUE PE3UCTOPOB.
DJIEKTPUYECKHUE CXEMBI C TOKOOIPAHUUMBAOIINM, CTSATUBAIOIIMM U MOATITUBAKOLIIUM
PE3UCTOPaMHU.

CaeToauoasl

Teopemuueckuu mamepuan

Huon. Dnexrpoasl. Anoa. Karoa. I[lonynpoBonHukoBsie quoasl. P-it mepexos.
[Ipumenenue auonoB. Beimpsimurenu. Binagumup ®@énoposru Mutkesud. CBeTOM3Tydaromuil
auoa. DnektpontoMunecteHus. Oner Bnagumuposuu JloceB. Buabl cBeTo1no0B.
[IpumeHneHue cBeTo1M0A0B. XapaKTepucTHKH cBeToanoaa. RGB-ceetonuon. Oprannueckue
cBetonuoabl. [Ipon3BoACTBO CBETOANOIOB (POCCUNCKHE CBETOIUOIBI).

Ipakmuueckas paboma Ne5 «Ceemoouoowi»

W3ydenue paboThl AMOAOB B AeKTpuyeckoil nenu. Co3naHue 3JIeKTPUUECKUX CXEM CO
ceeronuoaamu. [locnenoBarenbHOE COETUHEHNE CBETOANO0B. BhuncaeHne conpoTUBICHUS
TOKOOI'PaHUYMBAIOLIETO PE3UCTOPA AJI CBETOINO/A.

HN3mepenue 3jieKTpUYeCcKUX BeJTHYUH

Teopemuueckuit mamepuan

Bonbr™erp, amnepmeTp u oMMeTp. MyabTUMETp. AHAJIOTOBBIE U UG POBbIE
MyJIbTUMETPBI. PazpsaHocTs mudpoBoro MmyasTuMeTpa. OCHOBHbBIE PEXKUMBI U3MEPEHUI.
JlononHuTenbHbIE (QYHKIMH.

Ilpakmuueckasn paboma Ne6 « Mynvmumemp»

H3ydeHre OCHOBHBIX PEKUMOB padOThl MyJibTUMETpa. 3Mepenue MynbTUMETPOM
HaMpPsHKEHUs, COMPOTUBIICHUS U CHIIBI TOKA. V3ydeHune TOMOTHUTENbHBIX ()yHKITHIA
MynbTUMETpa. M3Mepenue TemnepaTypsl ¢ IOMOIIBIO TepMoIapel. M3mepenue HanpspKeHus B
LENH ¢ Harpy3Koil u 6e3 Harpy3KH.

JeanTeb HANPSKEHU s

Teopemuueckuii mamepuan

Cxema nenurens HanpsbkeHus. [Ipumepsl. [Ipumenenne neauTenst 11 CYUTHIBAHUS
nokazanuii garumka. [lorpedutens Toka. [Tonkmodenne Harpy3ku. Pacxo sHEprumn «BIyCTYIO».
[IpumeHnuMocTs aenurens HanpskeHus. /it uero He MOAXOAUT AEIUTENb HAPSKCHHUS.
OmnacHele (hakTOpPBI U BO3TOPaHHE.

Ipakmuueckas paboma Ne7 «/lenumens Hanpsdcenusi»

Coznianue npocTenieil cXeMsl ¢ AEIUTENEM HapsKeHus. Pacuér anekTpudyeckux
rapaMeTpoB LIETH.

Tpansucropsl Teopemuueckuii mamepuan



Tpanzuctopsl. O003HaueHHs Ha cxeme. [IpuMeHeHne TpaH3ucTopoB. AHAIOroBasi U
uugpoBas TexHUKa. bunomnspHele U nonesble TpaH3ucTOpbl. [IBaxnbr HobeneBckuii maypeat
Jxon bapnun. [loaxkatoueHue TpaH3UCTOPOB IS YIIPABIECHUS MOUTHBIMU KOMIIOHEHTaMHU.
TpaH3uCTOp - «KUPIUYMK» IS TIOCTPOSHUSI MUKPOCXEM JIOTUKU, TAMSITH, ITpoLeccopa. 3akoH
Mypa.

Ilpakmuueckas paboma Ne§ « Ynpasnenue mowHou Hazpy3Ko»

Nzydenne paboThl OJIEBOTO TPAH3UCTOPA MPU YIIPABICHUH PAOOTON IEKTPOMOTOPA.
Co31aHue CXEMEL

Konnencaropsi

Teopemuueckuu mamepuan

Konnencarop. Emxocts. Enunuis! usmepenns. 3apsaka u paspsaka. THib!
KOHJEHCATOPOB. DJIEKTPOIUTUYECKUE U KepaMuueckrue KoHaeHcaTopsl. [lonspaocts. OnmacHOCTh
paspyuienus (B3pbiBa). [I[puMeHeHre KOHAEHCATOPOB B MUKPOIJIEKTPOHUKE. Pe3epBHbIN U
dbunpTpyrommii kouaercatop. CoequHeHne KoHAeHCATOPOB. [IpenensHble XapaKTepUCTUKH.

Ilpakmuueckasn paboma Ne9 « Dunbmpyrowutl u pe3epeHbulil KOHOEHCAmop»

[TpuMeHeHus: KepaMUUeCKUX KOHACHCATOPOB MPU CO3AaHUH CXEM C UCIIOJIb30BAHUEM
MUKpOKOHTpoJuiepa Arduino. M3ydeHue 3JIeKTpUUECKUX MeTel ¢ QUIBTPYIOIIUM U Pe3ePBHBIM
koHgeHcatopamu. [locTpoeHue rpadrka n3MEeHEeHUs HAIPSKEHUSI.

Tema 3. IlporpaMmMupoBaHue MHKPOKOHTPOJLIepoB (92 u)

Cpena pa3zpadoTKu NPUJIOKEeHU I

Teopemuueckuii mamepuan

Cpena pa3paboTKu MPUIOKESHHUH 11 MUKpOKOHTpoJuiepa Arduino. S3sik C/C++.
Crpykrypa nporpammsl. Onepatopasie ckoOku. Koncrantel. KommenTtapuu. Ynpasnenue
M(ppOoBBIM BXOJ0M/BBIX00M. CriyuaifHbIe YUCIa.

Ilpakmuueckas paboma Nel0 «I'upranoa»

W3ydenue cpenbl pazpaboTku npunoxxeHuit. Co3gaHue CXeMbl C OJHUM, IBYMsI, TPEMS U
T.J. cBeToiMoAaMu. [IporpaMmMHoOe yrpaBieHUE MOCIEI0BATEIbHOCTHIO BKIIOUEHMSI
CBETOJIMO/IOB U BpeMeHeM ux ropeHus. Co3aanue MoJieu, OMUCHIBAOIIEH paboTy EMOUHOM
TUPJISTH]IBL.

OcHoBbl s13b1ka CH

Teopemuueckuu mamepuan

[lepemennsie. [IpucBanBanue. ApupMeTHIECKIE ONEPAIMHA U MaTeMaTUYeCKue (DyHKITHH.
Ycnosnsiii onepatop. Onepatopsl cpaBHeHHS. [[UKITHL.

Ipakmuyeckas paboma Nell « Cuémuuxuy

VYrpasneHue BKIIOYCHHUEM/BBIKITIOUEHUEM CBETOIUOOB, MOAKIIOUEHHBIX K Arduino.
Co3nanue 1 KOHTPOJIb CUETYMKOB BKIFOUEHUI CBETOMOIOB.

YnpasiieHue 1 aJIropuTMbI

Teopemuueckuii mamepuan

VYnpasnenue u anropuTMbl. OTKpPBIThIE U 3aKPBIThIE CUCTEMBI yIpaBieHus. Mojenb
ceerodopa nns nemexona. Onucanue NpuHIKNA padOThL. AIITOPUTM YIIPABIICHUS.

Ilpakmuueckas paboma Nel2 «Ceemoghop»

Coznanue mopeneii ceerodopa. Co3nanue mporpamm yrnpaBlieHUs paboTOM pa3InuHbIX
Mojeneit ceetodopa.

IIBeTOBasi MogEeIb

Teopemuueckuu mamepuan

[[BeToBBIC MOMIETH. AIIUTUBHAS [IBeTOBast Mojielb. RGB-ky0. CMenieHue BeToB
(cunTtes). llupoTHO-UMITyNIbcHast MoayIsiiiist (PWM). Co3ganue cXxemsl Jj1sl MOJIeTTH
«/lexopaTuBHBIN CBETUIBHUK». L{UKII CO CHETUUKOM.

Ilpakxmuueckas paboma Nel3 «/[ekopamusHulii cGeMUTLHUK»

Co3zanue MoJienu 1eKOpPaTUBHOTO CBETUIIbHHKA, HA ocHOBe RGB- cBeTonnona.
[Iporpammuoe yripaBieHue paboToil cBeTHIbHUKA. V3yueHne ajiuTHBHOM IIBETOBOW MOJICTTH 1
CUHTE3a 1IBETOB.



/IBOM4YHOE KOIMPOBaHHE

Teopemuueckuu mamepuan

Koauposanue unpopmanuu. J[Bonunoe koauposanue. Koauposanue nnpopmaryu ¢
ITOMOIIbIO CBETOINO/IOB.

Ipaxmuueckas paboma Nel4 «/leouunoe koouposamnuey

Coznanue Ko/10BOM TaOJIUIIbI, UCIIOJIB3YS MOCIEA0BATEILHOCTh CBETOIMOIOB M KOJIOBOT'O
TabJ10 U3 cBeTOANO0B. [IporpaMmHoOe ynpaieHue nepeiadeil 3aKoAMPOBaHHOTO COOOIICHHSI.

IHoreHuuomeTp

Teopemuueckuii mamepuan

Peocrart. [lorenmmometp. Jlenutens amnekTpuueckoro HanpsbkeHud. [logctpoeynsbrit
pe3ucTop. AHaJIOrOBbIH U IM(POBOI BXOJ/BBIX0 HA MUKpOKOHTposuiepe. [Ipodiaema
COOTBETCTBUA 1IKa. [IponoprroHanbHbIid IEPEHOC 3HAUYCHHUIA.

Ilpakmuueckas paboma Nel5 «Pezynamop»

Hcnonp3oBaHue MOTEHIIMOMETpPA JIJIsl YIIPABJICHUS BPEMEHEM MHUTAaHUSI CBETOUO/IA.

ITociienoBaresbHbIN HHTEP(deiic 00MeHa TaHHBIMH

Teopemuueckuti mamepuar

CBs3p MUKpOKOHTpOJUIEpa Arduino ¢ KOMIBIOTEPOM WIIN APYTHUMH YCTPOHCTBAMH,
MO/I/IEP>KUBAIOIIMMU TIOCTIEI0OBATENbHBIN HHTEepdelc o0OMeHa TaHHBIMU. BCTpOeHHBI MOHUTOD
noclieoBarensHoro naTepdeiica. Ckopocts cBsi3u. OyHKIMH 00MEHA TaHHBIMU.

Ilpaxmuueckas paboma Nel6 « Monumop nociedosamenbHo2o
unmepgetica» MOHUTOPUHT HUPPOBBIX MMOKA3aHUH C TIOTCHIIMOMETPA C TIOMOIIHI0 MOHHTOPA
MOCIIeIOBATENILHOTO UHTEpdeiica.

DoTOPE3UCTOPLI

Teopemuueckuii mamepuan

Ilepemennsie pesuctopsl. @otopesuctop. llpumenenue.

Ilpakmuyeckas paboma Nel7 «Domopezucmop»

MonuTopuHT IH(POBBIX MOKa3aHUK ¢ (POTOpE3UCTOpa C IMOMOIIBIO MOHHTOpA
nocnenoBarensHoro uurepdeiica. [ouck kosrdduimenta nepeBoga CONPOTUBICHUS
¢doropesucropa B udposoii koa. Cxema ynpapieHHs BKIIOYCHUEM CBETOINO0/IA B 3aBUCHMOCTH
OT OKpYXaromiei oCBEIEHHOCTH. V3yueHre MoieNTi CUCTEMBI YIIPaBIEHUSI aBTOMATUYECKUM
BKJIFOUEHUEM/BBIKIIFOUEHUEM OCBEILICHUSI.

IIbe30kepamMuyecKue U3aydaTeau

Teopemuueckuu mamepuan

3BykK. I'pomkoroBopurenu. Ilbe30anekrpuueckuii a¢dekr. IIbezokepamudeckue
n3nyyatenu (mpe3onsnydarenu). ['eHepupoBaHue 3ByKa Ha nbe3ousnydarene. Tabnuna
COOTBETCTBUS 4acTOTHI U HOT. [locie10BaTeIbHOCTh HOT KaK MacCCUB 3JIEMEHTOB. MacCHUBEI.

Ilpakmuueckas paboma Nel8 «Bocnpoussedenue 386yk06»

N3yuenune cooTBETCTBUS HOT M 4acTOT. M3yueHue paboThl MPOTOTUIA MY3bIKAJIbHON
OTKPBITKH (IIKATYIIKH).

Knonkn

Teopemuueckuu mamepuan

Wntepodeiic yenopex-mMammnua. MUHHATIOPHOE MEXaHUUECKOE YCTPOMCTBO ISl Iepeaun
curHana (BBoja nHdopmanun). [Ipumep moaxroueHUsT KHOMKH K KOHTpoJuiepy Arduino.
OyHKIUH CBA3M MUKPOKOHTpOJUIEpa ¢ KoMIbioTepoM. CuéTunk Ha)kaTHi Ha KHOIIKY. A30yka
Mop3e. [Ipo6iema npebesra koHTakTOB. DYHKIIMH CBSI3M MUKPOKOHTpouiepa Arduino ¢
KOMIIbIOTepOM [Ipaxmuueckas paboma Nel9 « Ynpasnarouue knonkuy

[MoakmroueHus yrpasIsifoe KHOMKU K MUKPOKOHTpoIuiepy. CuéTunk HakaTuil Ha
KHOTIKY. M3y4eHne u nporpaMmMHoe perieHue npooyieMsl Apede3ra KOHTakToB. M3yuenue
CUCTEMBI BBOJIa MH(OPMAIINU, UCTIOIB3YIOIIEH BCEro 2 KHOTKH.

TeH3ope3ucrop

Teopemuueckuu mamepuan

Jaruuku nasnenus. Tenzopesucrop. [IpuHuun neicTeus, npuMeHeHne. TeH30CTaHnus.



Ipaxmuueckas paboma Ne20 «LJugppogotil cunomep»

KonTponb nokazanuii TeH30/1aTYMKa U YIPaBJI€HUE CBETOINO/IaMHU, B 3aBUCUMOCTH OT
nokazanuii. Co3ganue Mojeau HuppoBOro cuiioMepa (B 3aBUCUMOCTH OT CHJIbI HA)KaTUs Ha
JATYMK 3arOparoTCs HECKOJIbKO CBETOIMO/IOB).

CepBonpuBoasbl 7eopemuuecKkuii Mamepuan

CepBonpuBoasl. Coctas. PyneBasi MaimuHKa (cepBoOMaIIMHKa). XapaKTepUCTUKH.
IIpumeHnenue.

Ilpakxmuueckas paboma Ne2l « Ynpasenenue cepsonpugooom»

[MpakTrueckast paboTa Mo UCTIOIB30BaHUIO () YHKITHH sl TOBOpOoTa MoTopa oT 0 mo 180° u
Hao0opoT. Co31aHre MOJIENH MMyJIbTa YIPaBICHHUS KPAaHOM MOTPy34HKa (MCIONb3ys KHOIKH U
CEpPBOMOTOPBHI).

HaTunk Xosa

Teopemuueckuii mamepuan

Hatunku marautHoro noJist. Dddext Xomna. Jatunk Xomna. [Ipumenenne. Cuctemsl
3aIuUThl U KOHTpoJis. CrucTteMa KOHTPOJISE OTKPBITHSI IBEPEN.

Ipaxmuueckas paboma Ne22 «/Jamyux Xonina»

[IporpaMMHBIit KOHTPOJIB COCTOSIHUS AaTunKa Xosuta. Co3aHue MOJIENIA CUCTEMBI
KOHTPOJISI OTKPBITUS/3aKPBITHS IBEpEH.

YnpasiieHue MOLIHOI HATPY3KOi

Teopemuueckuti mamepuarn

DJEeKTPOIBUTATEIH MTOCTOSTHHOTO ToKa. CriocoObl yIpaBIeHUs! MOIIHOM Harpy3KOM.
MOSFET-tpan3ucTtop. YrpaBieH#e dJIeKTPOABUTATEIICM.

Ilpakmuueckas paboma Ne23 «Mooenv eenmunsimopa»

Coznanue pa3nu4yHbIX MOJIENIEH BEHTHIISATOPA (aBTOMAaTHUYECKOE YIIPABICHUE; YIIPABICHUE
C TIOMOIIIBIO KHOTIOK, TOTEHIIMOMETPA).

JaTuyuKn TeMIepaTypbl

Teopemuueckuu mamepuan

Enununer usmepenus temmnepatypsl. Jlatuuku temmnepatypsl. L{udposbie natamku.
Wutepodeiic 1-Wire. Cxema nmoaxmoueHus atynka K Arduino.

Ilpakmuyeckas paboma Ne24 «Ilodcapnas cuenanuzayusiy

[TporpaMMHBIif KOHTPOJIb TEMIIEPATYpPHOT0 pexkuMa. Co3zaHue MOJENN MOKapHOH
CUTHATU3aIUH.

AKuMaKoKpHCTANIHYECKUH THCILIeH

Teopemuueckuii mamepuan

Kunxokpucrammueckuit aucmieit (LCD). Xapakrepuctuku. [loakinoueHre CHUMBOJIBHOTO
TUCIUIes K MUKPOKOHTpoIIepy. OCHOBHBIE KOMaH/BI AJIsl BEIBOJA MH(POPMAIIUHN HA SKpaH
JTUCTLIES.

Ipakmuyeckas paboma Ne25 «Paboma c KK oucnieem»

Pabota ¢ cCMMBOJIBHBIM KHUIKOKPUCTAINIMYECKUM auciieeM. BoiBon nndopmanuu Ha
sKpaH auciuies. berymas texcroBas crpoka. Co31aHue 10JIb30BaTENbCKUX CUMBOJIOB.

CTpyKTypHOE NporpaMMHUpOBaHue

Teopemuueckuii mamepuan

Komnozumus. AnsrepHaruBa. Utepanus. Mcrions3oBaHue 3aa4 U3 MIKOJIBHOTO Kypca
MH(OPMATHUKH HA JIMHEWHBIC, YCIOBHBIC U IIUKIHYECKHUE aITOPUTMBI B CHCTEMaxX
aBTOMATUYECKOTO ynpaiieHus. PaboTa co CTpOKOBBIMU [TEPEMEHHBIMHU.

Ilpakmuueckasn paboma Ne26 « Cmpokogvie nepemeHHble)

Peanuzanus kjaccUuecKUX alropuTMOB PabOThI CO CTPOKOBBIMU [TEPEMEHHBIMU
(manuHApOM, CUACTIUBBIN OUIeT).

Tema 4. «Texuuueckune mHHOBaIUN» (36 4)

TBOpPYECTBO U HHHOBALMHU

Teopemuueckuu mamepuan

TBopuecTBO B TexHuKe. HHOBaImst — uTo 310? Kak paccka3aTh 0 CBOEM H300peTEHU.



IIpoexT — urto 310? IIpe3enranus npoekra. Pa3menienre nunpopmanuu B cetu MHTEpHET.
[IporpamMmmHuoe obecnieuenue Fritzing muist ObIcTpoil pa3paboTKU NEKTPUYECKUX CXEM Ha OCHOBE
AJIEKTPOHHBIX KOMIIOHEHTOB 1 MUKPOKOHTpoJuiepa Arduino.

Ilpakmuueckas paboma Ne27 « Komnviomeproe mooenuposanue»

W3yuenne komnbroTepHON nporpaMMel Fritzing 11 co3aanus NpUHIMITHAIBHBIX
NEKTPUYECKUX CXEM M UX BU3yaJU3alLUu.

HpoexT «IlndpoBbie yacsD

Ilpaxkmuueckas paboma

Co3aatb IpOTOTHII IUPPOBBIX YaCOB C (PYHKIMEH OyIHIbHHIKA.

IIpoekT «BeJsiocuneaHbIi cliuIOMeTP»

Ipaxmuueckas paboma

Co3natph (pU3NYECKYIO0 MOZIEIb, OIMCHIBAIOILYIO TPUHILUIIBI PA0OTHI BEIOCUIIETHBIX
CIIUIOMETPOB.

poexT «llndpoBas MeTeoCcTAHUSD)

Ipakxmuueckas paboma

Hcnonb3ys pa3nuyuHble JATYUKH, CO3/1aTh IPOTOTUI LU(PPOBOH METEOCTAHLIUH.

IIpoekT «Ynpasisiemblii cBeTO(Op»

Ilpakmuyeckas paboma

Co3anne MoOJIeNu YIpaBiIsieMoro cBeTodopa.
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http://www.ardino.cc. O¢punuanbHblii CAalT MIPOU3BOAUTEIIS.

http://www.ardino.ru. Pycckast Bepcus opuimaasHOTO caiTa.

http://wiki.amperka.ru. TeopeTnueckne 0CHOBbI CXeMOTEXHHUKH.

http://robocraft.ru. MadopmarimonHslii mopTan KaIMHUHTPaACKON KomMaHasl RoboCraft B
o0nacTe pOOOTOTEXHUKH.

http://www.freeduino.ru. Caitr OOO «MHUKPOMOYJIbHBIE TEXHOJIOTHNY, BBITYCKAIOIIETO
ananor Arduino.



