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HopmaTnBHO-IpaBOBbIE TOKYMEHThI, perJiaMeHTHPYOIIHe pa3padoTKy 1
peajm3anuio 001meodpa3oBareJbHbIX 001ePa3BUBAIOIIUX IPOrPaMM
JAOMOJHUTEJIbHOr0 00pa30BaHMA:

1. ®denepanpubiii 3akoH oT 29.12.2012 Ne 273-®3 (pen. ot 08.12.2020) «O6
obOpazoBanuu B Poccuiickoii ®@enepanun» (C W3M. U JOIM., BCTYIl. B CHIY C
01.01.2021)

2. Pacnopspkenue [IpaButensctBa Poccuiickoit denepanuu ot 24.04.2015 Ne 729-
p «Konrenuus pa3BuTHs JOMOJHUTEILHOTO 00pa30BaHUS ACTEH

3. Pacnopsixenue IlpaBurenbctBa Poccuiickoit deaeparuu ot 29 mas 2015 r. N
996-p «Ctpaterus pazsutus BocnuTanusi B Poccuiickoit denepanuu Ha nepuon
1o 2025 roga»

4. Tlpuka3z Munuctepctsa npocerienus Poccuiickoit @eneparnuu ot 09.11.2018 Ne
196 «0O6 yrBepxaennn Ilopsigka opraHu3allui W OCYIIECTBIICHUS
00pa3oBaTeILHON JEATEILHOCTU MO JOTOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM
porpaMmmMam»

5. Ilpuka3z Munucrepctsa npocsenieHus: Poccuiickoit @enepanuu ot 03.09.2019 Neo
467 «O6 ytBepxknaenun lleneBoil Mojenu pa3BUTHA PETUOHAIBHBIX CHCTEM
JIOTIOJIHUTEIIBHOTO 00pa30BaHus JIETCH»;

6. Ilpuxaz MunuctepcTBa npocenieHus: Poccutickoit ®eneparuu ot 30.09.2020 Ne
533 «O BHecenun usMeHeHuil B [lopsiiok opraHu3ali W OCYIIECTBJICHUS
o0pa3oBaTeIbHON JAESITENILHOCTH O JOMOJHUTENBHBIM 00IIe00pa30BaTEILHBIM
nporpamMMmam, yTBEp KJIeHHBIN npukazoM MunnpocsemieHuss PO ot 09.11.2018
Ne 196».

7. IloctanoBieHnue I'1aBHOTO rOCydapCTBEHHOI'O CAaHUTApHOTO Bpaua Poccuiickoi
®deneparuu ot 28.09.2020 Ne 28 «O6 yTBepxaennu canutapHbix mpasui CII2.4.
3648-20 «CaHUTapHO-AIIHUIEMUOIOTHYCCKHE TPEOOBAaHUS K OpraHU3alHsIM
BOCIIUTAHUS U O0yUEHHUsI, OTAbIXA M 03I0POBIICHUS IETEH U MOJIOICIKI»

Paznen 1. KoMmmiekc 0CHOBHBIX XapaKTEePHCTHK MPOTrPaMMBbI

1. 1. llosicHuTEIbHAS 3aNIMCKA
1. 1.1. Hanpaenennocmu npozpammosl — mexHu4ecKa.
1.1.2. Akmyansrnocmo npozpammol
Cepbe3Hoil Tpo0IEMON COBPEMEHHOTO POCCHUHCKOTO O0pa3oBaHUS B IIEJIOM
SBIISICTCSI  CYIIECTBEHHOE OCJiabJieHne €CTeCTBEHHOHAYYHOW ©  TEXHUYECKOU
COCTaBIIAIONICH MIKOJIBRHOTO oOpa3oBanusa. Cpeau MOJIOACKH MOMYJISIPHOCTD
WH)KEHEPHBIX Mpodeccuii magaeT ¢ KaXIbIM TOJ0M. Y CHIIHS, KOTOPBIE TPEITPUHIMACT
roCy/IapCcTBO, JAlOT HEIUIOXOW pe3yJdbTaT Ha CTYNEHSIX CPETHErO0 W BBICIIETO
oOpazoBanusa. Jlns sddextuBHOM paboThl B mnpodeccuoHanibHOM 00pa3oBaHUU
HEOOXoMMMa TOMYJSpHU3aIUs W YriIyOJIeHHOE HM3YYCHHE ECTECTBEHHO-TEXHHUECKHUX



JTUCITUIUTMH Ha4YMHASI CO IIKOJBHOU ckambHu. K cokaneHuto, COBPEMEHHOE IIKOJIBHOE
oOpa3oBaHHe, C TEPETPYKCHHBIMH YYCOHBIMH TIPOTpaMMaMU ¥ JKECTKHMH
HOPMAaTHBaMH, HE B COCTOSTHUHU TIPOJIBUTATh MOJIHOIIEHHYIO PaboTy 1Mo (hOPMHUPOBAHUIO
WHXEHEPHOTO MBINUICHHUS W Pa3BHBaTh JCTCKOE TEXHUYECKOE TBOpUECTBO. ['opasmo
0oypIIe BO3MOXKHOCTEH B STOM HAMpPaBJICHUW Yy JOMOJHHUTEIBHOTO 00pa3oBaHUS.
OgHuM W3 TakuX TMEPCHEKTUBHBIX HAMpPABJICHUE SBISICTCS — oOOpa3oBaTeIbHAS
pOOOTOTEXHUKA.

YHUKaTBEHOCTH 00pa30BaTEIbHOM POOOTOTEXHUKH 3aKIIOYACTCS B BOZMOXKHOCTHU
OOBEMHUTL KOHCTPYHUPOBAaHHE | MPOTPAMMHPOBAHHWE B OJHOM Kypce, YTO
CIIOCOOCTBYET MHTETPUPOBAHUIO TIPEIOaBaHus WH(OOPMATHUKH, MATEMATHKH, (PU3NKH,
YepUCHUS, CCTCCTBEHHBIX HAYK C Pa3BUTHEM WHXXCHEPHOTO MBIIIUICHHS, 4Yepe3
TEXHHYECKOE TBOPUECTBO. TEXHUUYECKOE TBOPUECTBO — MOIIHBINH HHCTPYMEHT CHHTE3a
3HAHHH, 3aKJIabIBAIOIINI IPOYHBIC OCHOBBI CUCTEMHOT'0 MBIIUICHUS. Takum 00paszom,
WH)KCHCPHOE TBOPYECTBO U J1a0OpPaTOpPHBIC HWCCICIOBAaHUS — MHOTOTpaHHas
JESATEIBHOCTh, KOTOpasl JO/DKHA CTaTh COCTaBHOM YacThIO TOBCEJIHEBHOW JKM3HU
Ka)KJI0OTO COBPEMEHHOT'O IITKOJIbHHUKA.

1.1.3. 3nauumocmo 011 KOHKPEMHO20 Pe2UOHA.

K onHoli M3 OCHOBHBIX IIeJel €CTeCTBEHHOHAYYHBIX MPOTPaMM OTHOCHUTCS
dbopmupoBaHue y AeTel HAYYHON KapTUHBI MHUPA, @ TAKKE OCBOCHHE UM COBPEMEHHBIX
TEXHOJIOTUW U METOJOB MO3HAHMS OKpY’Karolel cpennl. KimoueBoe 3HaueHnEe UMEeT
oOydyeHre  peOsAT HaBBIKAM  JKCHEPUMEHTAIbHOM  paboOThl;  MCCIEIOBAHMS;
MOJIETUPOBAHMSI C UCIIOJI30BAHMEM HOBEHIINX TEXHOJOTHUI U 000PYIOBAHUS, a TAKKE
OpOrpaMMHOTO0  OOECHeYeHHs,  MO3BOJISIONIETOo  00pabaThiBaTh  pe3yJIbTaThI
OpakTH4YecKol paboTel. OaHUM W3 TOKa3aTeledl pe3yJbTaTUBHOCTH OCBOCHHS
€CTECTBEHHOHAYYHON MPOrpaMMbl SBIISETCS ydacTHe OOydYarouIuxcs B OJMMITHAJIAX,
KOH(pepeHIuAX, (PecTUBaIIX, KOHKypcaxX, IJie OHM MOTYT IPOJEMOHCTPUPOBATH HE
TOJILKO 3HAHUS TEOPUU, HO M HABBIKU MPAKTUUYECKOU JESITEIbHOCTH, KOMIIETCHIIMH 110
npeametaMm  (Bcepoccuiickas ~— onuMmnuaza — MIKOJBHUKOB MO MOpeaMeTaMm
€CTECTBEHHOHAYYHOTO IIMKJIA, OTKPBHITHIE COPEBHOBAHUS MO HU(PPOBBIM TEXHOJIOTHIM
«bompime udpoBEIE UTPHI»).

1.1.4. Omauuumensvhuie ocodoeHHoOCmU RPOZPAMMOL.

DOnemMeHThl KHOCPHETMKH U TEOPHH aBTOMATHYECKOTO  YIIpaBJICHUS
aJanTUPOBAHBI ISl YPOBHS BOCIIPUATHUS JAETEH, UTO MO3BOJISIET HAYaTh IMOJTOTOBKY
MH)KEHEPHBIX KaJpOB YK€ C 5 Kilacca IIKOJIbI.

CyuiecTByIoIMe aHAJNOTH  MNPEANOoJaraloT  MOBEPXHOCTHOE  OCBOCHHE
AJIEMEHTOB POOOTOTEXHUKH C MIPEUMYIIECTBEHHO EMOHCTPAIIMOHHBIM MOAXO0I0M K
UHTErpaluu ¢ JApyruMu npeameraMu. (OcCOOEHHOCThIO JAaHHOW MPOrpaMMbl
SBJISIETCSL HALIEJIEHHOCTh Ha KOHEUYHBIN Pe3ysbTaT, T.€. peOCHOK CO3/Ia€T HE IPOCTO
BHEIITHIOIO MOJIENTb pOoOOTa, TOPUCOBBIBAS B CBOEM BOOOPAKEHHUH €TO BO3MOKHOCTH.
PeGeHok co3maeT neicTBylolIee YCTPOWCTBO, KOTOPOE pPELIAET MOCTaBICHHYIO
3aja4y.



[Iporpamma IUIOTHO CBsI3aHa C MAacCOBBIMM MEPONPHUATHSIMU B Hay4dHO-
TEXHUUECKOU chepe A aeTeil (TypHupamu, COCTA3aHUsAMU, KOHPEPEHIUAMU), YTO
MO3BOJISIET, HE BBIXOJAS 3a paMKU Y4eOHOIro Ipolecca, NMPUHUMATh AKTUBHOE
y4acTHE B KOHKYpCax pa3JIMYHOr0 YPOBHS: OT IIKOJIBHOIO A0 MEXIYHAPOIHOTO.

Opranuzanuss paboTel C ucnonb3zoBaHueM Arduino B 00pa3oBaTelIbHOM
YUPEKICHUH — 3TO:

o BHEJPEHUE COBPEMEHHBIX HAYYHO-TIPAKTHUYECKUX TEXHOJOTHH B
yueOHBII nporecc;

o COJICHCTBHE PA3BUTHIO JETCKOTO HAYYHO-TEXHUYECKOTO TBOPUECTBA;

o NOMyJIIpU3aIus IpodecCu HHXKEHEPa U JOCTIKEHUN B 001acTh
POOOTOTEXHUKH;

o paciMpeHrne KOMMYHHKATHBHBIX CBSI3EH.

1.1.5. Hosu3sna npozpammot

MUKpO3JIEKTPOHUKA SABISETCSA d(PPEKTUBHBIM METOJIOM JUISl M3YUYCHHS BaXKHBIX
o0jacTeil HAyKW, TEXHOJOTHH, KOHCTPYMPOBAaHUS M MaTeMaTHKU. Arduino — 3To
AJICKTPOHHBI KOHCTPYKTOP, IMOJB3YIONUKCS OTPOMHON TOIMYJISIPHOCTBIO OJiaromaps
IPOCTOTE  NPOTPAaMMHPOBAHUS M BO3MOXKHOCTBIO  CO3/1aBaTh  yCTPOMCTBA,
BBITIOJTHSOIINE pa3HOOOpa3Hbie (yHKIHUH. [IporpaMMupoBaHWE IMPOU3BOIUTCS Ha
a3pike C++ WM MPU MOMOIIM S3bIKa BHU3YaJbHOTO MporpammupoBanust Scratch for
Arduino. K mrare Arduino MOXXHO TOAKIIOYATH Pa3IMYHYI0 NEepu(Eeprurd — MOTOPHI,
CEpBOINPUBOABI, JAaTYUKH (OCBEIIEHHOCTH, TEMIIEpaTyphbl, YCKOPEHUS, JaBJICHHUS,
yIbTPa3BYKOBBIE U T.11.), MOJYJIHU JJIs1 yripaBiienus uepe3 Murtepuer wiu Bluetooth u t.11.
Ha MUKpOKOHTpOJUIEp MOXKHO 3aIUCcaTh PA3IMYHbIE AITOPUTMbI B3aUMOIEHCTBUS BCEX
aTuX yctpoicts. [Inarpopma Arduino mo3BosisieT He MPOCTO cOOMPaATh BCEBO3MOKHbIE
ANIEKTPOHHBIE  yCTPOMCTBA U  HMX  [POrpaMMHUPOBaTh, HO HW  TPOBOIAUTH
AKCIIEPUMEHTATBHBIE U UCCIIE0BATENIbCKUE JTA0OpAaTOPHBIE PAOOThI, CTUMYIUPYIOITNE
MO3HABATEIbHYI0 aKTMBHOCTh YYaIIUXCS. JTO BaKkHeMIiee ycinoBue 3¢h(HeKTUBHOCTH
oOpa3oBareilpHOr0 Tpoliecca. HammcaB mnporpamMmy, yuamuecs cpasy BHIST
PE3YNbTATHI CBOCH JesiTenbHOCTU. HenmoHsITHas mocae10BaTeIbHOCTh aHIJIMMCKUX CIIOB
MIPEBPAIIACTCS B AJITOPUTM YTIPABIICHUS PEAIbHBIM YCTPOMCTBOM, IPHYEM, COOPaHHOTO
ceoumu pykamu. C MHKpoKOHTpoiuiepoM Arduino MOXXHO JIETKO H3Yy4YUTh U
MPOTECTUPOBATh PA3IMYHBIE AITOPUTMBI MOBEACHUSI. B KadecTBe OCHOBBI y4eOHOTO
000pyIOBaHUS MOXHO HCIIOJIB30BaTh OTKPHITYIO MIaTdopMy ApayuHo (Wid JH0O0YIO
IPYTYyI0 TIaTGOopMy aHAJIOTUYHOTO YPOBHS) U Cpely ISl €ro MpOrpaMMHPOBAHUS.
[Inathpopma ApayuHO JIETKO COBMENIACTCS C  PA3IUYHBIMA  DJIEKTPOHHBIMU
KOMIIOHEHTaMH,  TIO3BOJIIET  CO37aBaTh  pa3jIMYHbIE  aBTOMAaTHYECKUE U
pOOOTH3MPOBaHHBIE YCTPONCTBA. BakHBIM B W3YHYEHHH Kypca SBISETCS CO37aHUE
MPOEKTOB, TPYMNMOBBIX WM WHAWBHUAYATbHBIX. HampaBneHHOCTh TaKMX MPOEKTOB
JOJKHA peNIaTh €XKEIHEBHbIE TMOTPEOHOCTH 4YEeIOBEKa M HMMETh BO3MOXKHOCTH
MPAKTUIECKOTO TPUMEHEHHUS.

1.1.6. Aopecam npozpammot:



[Iporpamma aapecoBana aetsm 15-17 net, KOTOpbIe yKe UMEIOT 0a30BbI€ 3HAHUS
1o UHPOpMaTUKe, MaTeMaTHKE, (PU3HKE.

1.1.7. Cpoku peanuzauuu npocpammer. 2 rona oOydyeHuss — 72 4aca. YPOBEHb
TOTOBHOCTH yYalINXCs K OCBOSHHUIO 00pa30BaTENbHON MPOrpaMMBbI ONpPEAeseTCs Mo
pe3ynabTaTaM TeCTUPOBaHUS pU Habope.

1.1.8. ¥Yposenwv npocpammer. Yriiy0iaeHHBIN YPOBEHD.

1.1.9. Ocobennocmu opzanuzayuu oopazosamenvnozo npoyecca

dopma peanuzainyu NporpaMMbl: TPAJTUIIMOHHAS.

1.1.10. @opma obyuenusn u pexcum 3auamuii.

®dopma oOydeHus: 0uHas (C MPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJOTHN).

1.2. llensb u 3a0auu npozpammot

Ilenv npocpammer: pa3BUTHE TBOPYECKOTO M KOHCTPYKTOPCKOIO MBIIIJICHUS,
BOBJICUEHUE JIETEH B TEXHUYECKHE KPYXKKH, TMOBBIIICHUE MOTHUBAIIMU K H3YUYEHUIO
NpPEeJMETOB  €CTECTBEHHO MaremaTudeckoro mukia (¢pusuka, uHpopMarTuka,
MaTeMaTHKa, TEXHOJIOTHS), 3HAaKOMCTBO C OCHOBHBIMU TPHUHIIMIIAMH MEXaHUKH, C
OCHOBaMHU MPOTPAMMHUPOBAHUSI HA BHU3YyaJbHOM SI3bIKE, IOHUMAHHUE BaXHOCTHU
MEXIIPEAMETHBIX  CBsizeil. @DopMuUpOBaHUE  IIEJIOCTHOTO  MHUPOIMOHUMAHUS U
COBPEMEHHOI'0 HaYYHOT'O MHUPOBO33PEHHUS.

3ajaun MpOrpaMMbI:
Obyuawmue:

v’ JlaTh IePBOHAYAIILHBIE 3HAHUS O KOHCTPYKIUU POOOTOTEXHUYECKMX YCTPOMCTB;

v/ HAy4uTh IPOrPAMMUPOBAHUIO POOOTOTEXHUYECKUX YCTPOUCTB;

v’ chopMHpOBaTh 00IIEHAYYHBIE M TEXHOIOIMYECKHAE HABBLIKM KOHCTPYMPOBAHKS U
MPOEKTUPOBAHUS;

v' BbIpabOTaTh HABBLIKU MPUMEHEHHUS CPEACTB HH(POPMALMOHHBIX TEXHOJIOTHM B
MIOBCEJHEBHOM KU3HU, ITPU BBIMOJIHECHUN UHAUBUAYAIBHBIX U KOJJIEKTUBHBIX
MIPOEKTOB;

v’ 03HaKOMMTb C IIPAaBUJIAMH 0€30IaCHOM PaOOTHI ¢ UHCTPYMEHTAMH.

BocnursiBalomue:

v’ (hOpMHPOBATH TBOPUECKOE OTHOIIEHHE K BLITOIHIEMOM padoTe;

v/ BOCIUTHIBATH YMEHHE pa0OTaTh B KOJIEKTHBE, Y()(HEKTUBHO PACIIPENEIAT
0053aHHOCTH;

v/ [OBBIIIEHNE MOTHBALIMK YUAIIUXCS K H300pETATENILCTBY U CO3JAaHHIO
COOCTBEHHBIX pPOOOTH3UPOBAHHBIX CUCTEM;

v (popMHpPOBaHKE Y YUALIMXCH CTPEMIICHHS K ITOJyUYECHHIO KAUECTBEHHOTO
3aKOHYCHHOTO Pe3y/IbTaTa

v’ (popMHUpOBaHKE HABLIKOB IIPOEKTHOI'O MBIIILICHHS.

Pa3zBuBarommue:

v’ pa3BHBATh TBOPYECKYIO HHUIIUATHBY U CAMOCTOSATEILHOCTE;



pa3BUBaTh NCUXO()HU3UOIOTHUECKHE KAaUeCTBA YUEHUKOB: MMAMTh, BHUMAHUE,
CIIOCOOHOCTD JIOTUYECKH MBICIUTh, AHAJIU3UPOBATh, KOHEHTPUPOBATH

BHUMAHHMEC HA I''TaBHOM,

pasBUBATbL YMCHH: HU3J1araTb MbICJIU B YETKOM JIOTHYECKOM
IMOCICAOBATCIIBHOCTHU, OTCTAUBATL CBOIO TOUKY 3pCHUA, aHAJIU3NPOBATDH

CUTyalMIO 1 CaMOCTOATCIIbHO HAXOAUTb OTBETHI Ha BOIIPOCHI ITYTEM JIOTUYCCKUX

pacCyXIeHUM;

Pa3BUTHUC Yy yHAIUXCA HMHKCHCPHOI'O MBIIIJICHUA, HABBIKOB KOHCTPYHUPOBAHH,

IPOrpaMMHPOBAHUS;

pPa3BUTHUC MEJIKOM MOTOPHUKHU, BHUMATCIIBHOCTHU, AKKYPATHOCTHU U
I/I306peTaTCJI]':>HOCTI/I, KpPpCAaTUBHOT'O MBIIIJICHUA U IMTPOCTPAHCTBCHHOTO

BOOOpaXKEHUSI yUaIlIUXCS;

1.3. Coaep:xanue nporpaMmmsl

Bxirouaer:
1.3.1. Y4eOHbIH J1aH

Vuebnwiu nian

No HasBarue pasie/ios, KomanyectBo ®opmbl aTTecTaumnn/
i OMEL Bcero | Teopu [Ipaxtux
s a KOHTPOJIA
Bsenenue B
1 | oOpa3oBarenabpHyIO 1 1 i [IpeaBapuTenbHas
nporpammy. [IpaBuiia JMarHOCTHKA
Thb Ha 3aHATHSIX.
CoBpemMeHHBIE [IpomexyTouHas
2. | TEXHONIOrUM U 3 5 1 JIMarHOCTHKA
NEPCIEKTUBBI UX
pa3BUTHS Kpatkuii onpoc
[TpomexyTouHas
3. | OcHOBBEI 12 3 9 JUArHOCTUKA
aNropuTMHU3AIUU
Kpatknii onpoc
[IpomexyTouHas
4. | 3HaKOMCTBO c o5 13 12 JNarHOCTHKA
3JIEKTPOHUKOU
Kpatknii onpoc
[IpomexyTouHas
5. KOchprI/IpOBaHHe u 17 3 14 JUArHOCTUKA
IU3aitH
Kpatknii onpoc
OcHOBBI [IpomexyTouHas
6. | KOMIIBIOTEpPHOIO U 12 4 8 JIMarHOCTHKA
HaTypHOTO
MOJIEJIMPOBAHMUSI. KpaTkuii onpoc




[IpoextHas
JESITEIIbHOCTD

IlogBeneHue UTOroB NTorosas atrectaums
Kypca. CmoTp- 2 - 2

KOHKYC. HarpaxaeHune

UTOI'O 72 26 46

1.3.2. Coaep:kanue y4eOHOro mjiaHa

Tema 1. Beegenune B o0paszoBaTteiibHy10 nporpammy. Illpasuia Th na
3anarusx. (1 4.)

Teopuss (I u.). besomacHas paboTa B KOMIBIOTEpHOM Kiiacce. Dopmbl
OpraHU3alliy ¥ MPOBeACHUS 3aHATHH. O3HAKOMIICHHE 00YUYaIOIINUXCS C COICPIKAHUEM U
CYTBIO M3y4aeMOro npeaMeTa. TexHuka 0e30MmacHOCTH NMpH paboTe B KOMITBIOTEPHOM
ki1acce. HameneHHOCTh 00yJarommxcsi Ha KOHKPETHBIN pe3ybTaT MPOeKTa, CO3JaHHBIM
UMHU KaK pe3yslbTaT HX CaMOCTOSTEIBLHOW IT03HABATEIBHOW, HCCIIEIOBATEIbCKOM,
TBOPUYCCKOU JEATEITHBHOCTH

@opmer u  memoowvi. OOBIACHUTEIHLHO-WIUTIOCTPATUBHBIN, PENpPOTYKTUBHBIH,
IUATOTUYECKUH, SBPUCTUYECKUM, TEXHOJIOTUSI MHIUBUIYATbHBIX KOHCYJIbTAIIUMA.

Pezynomamur 06yuenus.
Vuawuecs oondxcrvl 3namo:

v' uHctpykrax 1o Th;

v\ opranm3anuio pabouero Mecra,

v/ mpaBwia 0€30IacHOrO UCHONb30BaHus MHTepHeTa;
Vuawuecs dondicrol ymemo:

v' paboTaTh C HICTOYHMKAMHU HH(DOPMALIUH;

v' pabotaTh ¢ Opaysepamu;

v\ BHOCHTH COOCTBEHHBIE JIOMOJHEHHS M U3MEHEHHS B paboTe,

v’ co0mrogarh akKKypaTHOCTh B pa00Te M 4yBCTBOBATH 3CTETUYECKHUI BKYC.
Juaenocmuka u cnocodvl omcnedcu8anus pesyibmama.

v YCTHBIN OIPOC IO MPOKUJICHHOMY TEOPETUYECKOMY MaTepuay.

Tema 2. CoBpeMeHHbIE TEXHOJOIUU M NEePCHEKTUBBI UX pa3BuTHs. (3 4aca)



Teopust (2 u.). MUKpPOKOHTpOJUIEp bl, LU(POBBIE NATYUKU, CEHCOPHBIE CETH
B03MOXXHOCTP MEXaHW3allUM W aBTOMATH3AlMH JIeATEIbHOCTH. KoMIbroTepsl,
BCTPOCHHBIE B paziuuHble nNpubopbl. PoboTel. OTiinune poboTa OT KOHCTPYKTOpA.
[IporpaMMHOEe ¥ HEMOCPEICTBEHHOE YMpaBlICHHE POOOTU3MPOBAHHOU ILIAT(HOPMOI.
OYHKIMOHAIBHOE pa3HOOOpa3ue poOOTOB.

Ilpakmuxa (I wu.). CpaBHHUTEIBHBI aHAU3 TMPABOBOTO HCIIOJIb30BAHUS
nmporpaMmHoro obecredeHuss Ha npumepe [IO mpuMeHsemoro B 00Opa3oBaTeIbHOU
POOOTOTEXHUKE.

@Dopmvr u memoovl. OOBACHUTEIBbHO-UIUTIOCTPATUBHBIN, PENPOAYKTUBHBIN,
IUAJOTUYECKUH, IBPUCTUYECKU I, TEXHOJIOT U MHANBHUIYaJIbHBIX KOHCYJIbTALUN.

Pezynomamur 06yuenus.
Vuawuecs oondicrol 3Hamo:

v\ BBIIENATH alllapaTHOE M IPOrpaMMHOE OO0ECIEUYeHHE KOMIBIOTEPA U

POOOTU3NPOBAHHOM MIIAT(HOPMBIL;
aHAJM3UPOBATH POOOTHU3MPOBAHHOE YCTPOMCTBO C TOUKH 3PCHUS CIMHCTBA

IPOrpaMMHBIX U alllapaTHBIX CPE/ICTB;

v\ ompeaeNsaTh NPOrpaMMHBIE W alllapaTHBIE CPEICTBA, HEOOXOMUMBIE ISt
OCYIIECTBJICHHSI YIIPABICHUEM YCTPONCTBOM;

v\ aHaIM3UpoBaTh MH(POPMAIMIO (CHTHAJBI O TOTOBHOCTH M HETOJAJIKE) TIPH
AKCITyaTallui pOOOTU3UPOBAHHOM MIIaT(HOPMBI,

v\ IJIaHUPOBATh COOCTBEHHOE UH(POPMALIMOHHOE IPOCTPAHCTBO;

v\ u3y4aTh BO3MOKHOCTH COBPEMEHHBIX IM(POBBEIX MPHOOPOB B MPOIECCE
MO3HABATEILHON M TBOPYECKOW NESATENbHOCTH TPU TMPOBEACHUU HKCIIEPUMEHTOB U
HCCJICJOBAaHUN

Y'{CZWMBC}Z O00IIHCHBL ymembuv.!

v’ cobOmogare TpeGOBaHMsA K OpraHm3alMud pabodero Mmecra, TpeOOBaHHs
6e30macHOCTH ¥ TUTUEHBI ipu padote co cpeactBamu UKT;

v’ pa0oTaTh ¢ OCHOBHBIMH DJIEMEHTaMH IMOJIF30BATEILCKOrO HMHTEpdeiica
PYYHOTO yTpaBieHUs pOOOTU3UPOBAHHOM TUIaT(HOPMOIA yIIpaBICHUS;

IPOrpaMMHO YIPaBISATh POOOTU3UPOBAHHBIM YCTPONUCTBOM C MOMOIIBIO

MNPOCTEHUIIUX KOMAH/T;

v 00y4HTHCSI OOPAIICHUIO C COBPEMEHHON M3MEPUTEIHHON ammapaTypon.

Jluacnocmuka u cnocobvl omenedxicusanus pe3yavmama.

v YCTHBIU OIPOC IO MPOUJICHHOMY TEOPETUUECKOMY MAaTEpHUANy.

Tema 3. OcHoBbl anropurmusanuu. (12 yacon)



Teopus (3 u.). lloHsATUSA anropUTMa M UCIOJTHUTENS alrOpuTMOB. JlomycTumbie
JEUCTBUS UCTIOTHUTEIA. JlOCTHKIMBIE TICNTA HCTIOTHUTEIS. AJITOPUTM Kak (hOpMaTbHOE
OMHMCAHKME TIOCIICOBATCIIBHOCTH NIEUCTBUM HWCIIOJIHUTENS TPHU 3aJaHHBIX HAYaIbHBIX
naHHBIX. HermocpeacTBeHHOE W IPOrpaMMHOE yIipaBieHue ucnoHuTeaeM. OCHOBHbBIC
ANTOPUTMHUYECKUEC KOHCTPYKIIMH: JIMHCWHBIC aJITOPUTMBI, BETBICHUS B TIOJHOH W
HETMOJIHOK (hopMax, IUKIBI C YCIOBHEM M C TapaMeTpoM. AmmapaTHas peau3aiiusl
BUPTYaJIbHBIX UCIOJHHUTENCH. SI3bIk mporpammupoBanus. OCHOBHBIC TpaBUja S3bIKa
MPOrpaMMHUpPOBaHMsI. 3HAKOMCTBO CO CpeJOW MpOrpaMMHpOBaHusA. JIBoMYHOE
KoaupoBaHue koman1. CIipaBOYHUKHA KOMAaH]I.

Ilpakmuxa (9 u.). Koncrpykrop «Matpemka». Cpega Arduino IDE. C6opka
IporpaMM M3 Ta3JI0B-KOMaHJ, IO NPEIJI0KCHHON 3armicu KOMaHJ. PenakrupoBaHue
nporpamMmbl. [IporpamMmmupoBanue JuHeHOro anroputMa. CocTaBICHHE MPOTrPAMMBIL,
coJieprkaIire oneparop BeriaeHus. CocTaBleHUE MPOTrpaMMBbl, COJIepKaIIie OrepaTop
rukia. CocTaBICHHE MPOTPAMMBI, CIIOKHOM CTPYKTYPHI

@Dopmvr u memoovl. OOBSCHUTEIBbHO-UIUTIOCTPATUBHBIN, PENpPOAYKTHUBHBIH,
IUAJOTUYECKUH, IBPUCTUYECKU I, TEXHOJIOT Ul HUHIUBUAYAIbHBIX KOHCYJIbTALIHM.

Pe3ynomameui 06V’{€HM}Z.'

anmuec;z OO0JIJHCHBL 3HAMDb.

4 OTIpeNIeNIATh MO0 OJIOK-cXeMe, JUIsl pelleHUus] KaKoW 3ajauu MpeIHa3HaueH
JIAHHBIN AJIITOPUTM;

4 aQHAJIU3UPOBATh M3MEHEHHE 3HAUYCHUW BEJIMYMH MpPU  MOMIArOBOM
BBITIOJTHCHUU aJITOPUTMA;

4 ONpeAesaTh Kakue aJIrOPUTMUYECKHUE KOHCTPYKIIUM MOTYT BOWTH B
aJITOPUTM;

4 CpaBHUBATh PA3IUYHBIC AITOPUTMBI PEIICHUS OJTHOU MPOOIEMBI.

4 AHAIU3UPOBATH TOTOBBIE TPOTPAMMEBI;

4 ONpENIeNIsATh 10 MporpamMMme, [JId PEIICHUWS KakKou 3aJa4yd  OHa
MpeaHA3HAYCHA.

Yuawuecs oondcnol ymems:

v' HUCIOJHATH TOTOBBIE AJITOPUTMBI JUIsI KOHKPETHBIX HCXOMIHBIX JaHHBIX;

v peoOpa3oBBIBATh 3AIUCH AJITOPUTMA C OJTHON (hOPMBI B IPYTYIO;

v\ CTPOUTH IEMOYKH KOMaH/I, JAOIIUX HYKHBIM Pe3yabTaT IPH KOHKPETHBIX
HCXOJIHBIX JAHHBIX JIJIS1 UCIIOTHUTENS apu(PMETHICCKUX ISHCTBHM;

v’ IporpaMMHUpPOBATh JHHEMHBIE AJITOPUTMEI;

v’ paspabareIBaTh IPOrPaMMEI, COIEpIKALINE ONEPAaTOp BETBIECHUS (B TOM
YHUCJIe) C HMCIOJB30BAaHHEM JIOTHUCCKUX OIepalldii; pa3padaThIiBaTh IPOTrPaMMEI,
coJiepIKaIlie orepaTopsl IHUKIIA.



ﬂuCIZHOCWZMKa U cnocoobl OMCIEHCUBANHUSL pes3yiomama.

v YCTHBIN OIIPOC 110 IPOHUJIEHHOMY TEOPETUYECKOMY MaTepualy.

Tema 4. 3HAKOMCTBO € JIEKTPOHUKOM. (25 yacoB)

Teopus (13 u). Texnuka 6e3omacHocTu. OO01IEe MOHATHE 00 IIEKTPUIECKOM TOKE.
Bubl MCTOYHMKOB TOKAa WM DJICKTPOHHBIE KOMITOHEHTBI. Y CIIOBHBIE T'paduiecKue
0003HAaUCHUSI Ha JJICKTPUYCCKUX cxeMax. [IoHATHEe 00 AJIEKTPHUYECKOW IeNu U ee
NPHUHIMITHATBHON CXeMe. DJICKTpUIecKas Ielb — dJIeKTpudeckas cxema. O003HaueHUE
aneMeHTOB. COOpKa AIEKTPUUCCKHUX IIETIeH 10 TIPEIJIOKCHHBIM CXeMaM. DJICKTPOHHBIN
KOHCTPYKTOpP. BHECEeHNE U3MEHEHH B MPE/IJIOKESHHYIO CXEMY.

Ilpaxkmuxa (12 u.). llpoext «IlanTorpad». Ilpoext «IlepersruBanue kaHata».
IIpoekr «Masyok». IIpoekt «TepmenBoke». Ilpoekr «Muxkcep». IIpoektr «Masudok ¢
HapacTarome spkoctbio». Ilpoekt «Kuomounsle koBOom». IIpoekt «berymuii
oroHék». IIpoektr «Cexynmomep». IIpoekt «Ilymbcap». IIpoekT «CBETHUIBHUK C
yhpasisieMoi IpKocTbio». [Ipoekt «Mep3koe muaHuHO»

@opmvr u  memoovl. OOBACHUTEIBbHO-UIUTIOCTPATUBHBIN, PENpPOIYKTHUBHBIN,
IUAJOTUYECKUH, IBPUCTUYECKU I, TEXHOJIOT Ul MHAUBUYAJIbHbIX KOHCYJIbTAL[UN.

Pe3ynomameui 06V’{€HM}Z.'

anmuec;z O0JIJHCHBL 3HAMDb.

4 YUTATh CXEMBI, TaOJIHIIBI, TPAdUKH U T. II.;

v co3aBaTh U IIPEOOPA30BBIBATH 3HAKW M CUMBOJIBI B MOJICIH U CXEMBI IS
peIICHMS YICOHBIX M MIO3HABATEIHHBIX 3a]1a4;

v aQHAJM3UPOBATH JIOTHUECKYIO CTPYKTYPY IPHUHITUITHAIBHBIX CXEM.

Vuawuecs oondichol ymems:

v\ coOMpaTh BIEKTPHUYECKYIO IEMB 110 MPEII0KEHHOM CXEME;

v\ CTPOMTH TAOJHMI[Bl HICTHHHOCTH JUIS JIOTHYECKUX BBIPAKEHHIA;
v\ CTPOWTBH DJIEKTPUUECKHE CXEMBI;

v\ BBIYHCIATH HCTUHHOCTHOE 3HAYEHHUE JIOTUUECKOTO BBIPAXKEHHSI
Jluaecnocmuka u cnocobvl omcnedcusanus pe3yibmama:

v YCTHBIN OIPOC IO MTPOMJICHHOMY TEOPETUYECKOMY MaTEepHUAIYy.

Tema S. Koncrpyuposanue u qu3aiin — 17 yaca.

Teopus (3 u.). HauanbHOE€ TEXHUYECKOE KOHCTPYUPOBAHUE, 3HAKOMCTBO C
MOHSATHEM KOHCTPYKIIMM W €€ OCHOBHBIX CBOMCTB. OJCTETHUYECKHME OCOOEHHOCTHU


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%B0%D0%BD%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%B5%D1%80%D0%B5%D1%82%D1%8F%D0%B3%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B0%D1%82%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B0%D1%8F%D1%87%D0%BE%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%82%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D0%B2%D0%BE%D0%BA%D1%81
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B8%D0%BA%D1%81%D0%B5%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B0%D1%8F%D1%87%D0%BE%D0%BA-%D1%81-%D0%BD%D0%B0%D1%80%D0%B0%D1%81%D1%82%D0%B0%D1%8E%D1%89%D0%B5%D0%B9-%D1%8F%D1%80%D0%BA%D0%BE%D1%81%D1%82%D1%8C%D1%8E
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B0%D1%8F%D1%87%D0%BE%D0%BA-%D1%81-%D0%BD%D0%B0%D1%80%D0%B0%D1%81%D1%82%D0%B0%D1%8E%D1%89%D0%B5%D0%B9-%D1%8F%D1%80%D0%BA%D0%BE%D1%81%D1%82%D1%8C%D1%8E
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%B5-%D0%BA%D0%BE%D0%B2%D0%B1%D0%BE%D0%B8
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%B1%D0%B5%D0%B3%D1%83%D1%89%D0%B8%D0%B9-%D0%BE%D0%B3%D0%BE%D0%BD%D0%B5%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%B1%D0%B5%D0%B3%D1%83%D1%89%D0%B8%D0%B9-%D0%BE%D0%B3%D0%BE%D0%BD%D0%B5%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%BE%D0%BC%D0%B5%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%83%D0%BB%D1%8C%D1%81%D0%B0%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%81-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D0%BE%D0%B9-%D1%8F%D1%80%D0%BA%D0%BE%D1%81%D1%82%D1%8C%D1%8E
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%81-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D0%BE%D0%B9-%D1%8F%D1%80%D0%BA%D0%BE%D1%81%D1%82%D1%8C%D1%8E
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B5%D1%80%D0%B7%D0%BA%D0%BE%D0%B5-%D0%BF%D0%B8%D0%B0%D0%BD%D0%B8%D0%BD%D0%BE

pa3IUYHBIX TEXHMYECKHMX OOBEKTOB. MozenupoBaHue poOOTa KaK HCIOJIHUTENS
KOMaH/I OT YCTPONCTBA YIPABJICHHUS.

Ilpakmuxa (14 u.). Tlpoexkt «Hounoii cBeTunbHUKY». [IpoexT «KHOMOUYHBIN
nepekirodarenby. I[IpoekT «CBETWIBHMK C KHONOYHBIM YIIpaBieHHEM». I[IpoekT
«Cuérunk HaxaTui». [Ipoexkt «KomHatHblil TepMomeTp». IIpoekT «MereocTaHus».
[Ipoext «Tecrep Oarapeek». [Ipoekt «CBeTunbHUK, yrnpasiasgemblidi mo USB»

Pe3ynomameui 06V’{€Huﬂ.'

Yttau;uecz O0JIJICHBL 3HAMDb.

4 BBIACIATH B CJIOKHBIX 00BEKTax IMPOCTLBIC,

4 IJIaHUPOBATH pa60Ty MO KOHCTPYHUPOBAHUIO CJIOKHBIX O0OBEKTOB W3
IMPOCTHIX;

4 3HATb KOHCTPYKTHBHLIC 0COOEHHOCTH Pa3JINYIHbIX MOJIGHGﬁ N MCXaHU3MOB,
KOHCTPYKTHBHBIC 0COOEHHOCTH Pa3JINYHbBIX pO6OTOB.

anmuem O00IICHbL ymembsv.

v\ KOHCTPYHpOBATh Pa3IMYHbIE MOJIEIH;
v\ C037aBaTh CIOXHBIE OOBEKTHI
Jluacnocmuka u cnocobvl omcaexicusanus pe3yibmama.

v\ YCTHBIH OIPOC 10 MPOHIEHHOMY TEOPETHUECKOMY MaTepUaly.

Tema 6. OCHOBBI KOMIILIOTEPHOT'0 M HATYPHOT'0 MO/IeJINPOBAHMSI.
IIpoexkTHas nesATeIbHOCTB. — 12 Yaca.

Teopuss (4 wu.). Tlonstue Mmonenu oOBEKTa, Mporecca, sBieHUSA. I[loHsATHE
KOMITBIOTEpHON Mojaenu 3amadyu. [locTpoeHue MojaenH: TIIOCTaHOBKA 3aJlayu,
OTIPEJICIICHNE WCXOJHBIX JAHHBIX W PE3yJbTAaTOB, YCTAaHOBJICHWE COOTHOIIEHUH,
CBS3BIBAIONIMX WCXOJHBIC JIaHHbIE U pe3yiabTaThl. [IpoBepka aneKBaTHOCTH
noctpoeHHoW Mojenu. [oHsTHE O KOMIBIOTEpHOM 3KcriepuMeHTe. OCHOBHBIC BHIBI
CBEpThIBaHMS HMHPOPMAIMM:  BBIJCICHUE KIIOYEBBIX CJIOB, AaHHOTHUPOBAHHE,
pedbepupoBanne. TpebGoBaHWsS K HaydyHOH paboTe: WHOOPMATHBHOCTH, BBICOKAS
CMBICIIOBasi EMKOCTbh, TAKOHUYHOCTbD, YETKOCTH (DOPMYITUPOBOK, COOTBETCTBHUE S3bIKA U
CTHJIS BBITIOJTHEHHOU paOOThI SA3BIKY M CTHIIIO HAYYHOU JUTeparypsl. [IpoexTupoBanme
pabotel. CoruanbHOE MPOCKTUPOBAHKE IKOJIOTHUECKOW M HAYYHOW HAMPaBICHHOCTH,
MPEIIIOKEHUE BO3MOKHBIX BAPUAHTOB PEATH3AIUN TIPOSKTOB.

Ilpakmuxa (8 wu.). CTpyKTypupOBaHHE, OTOOpP MMEIOIIMUXCS MaTepUaIoB
MIPOEKTHOM U HcCe0BaTeNbCckoi paboTel. CaMocTosiTebHAsE paboTa HaJl TPOCKTOM.


http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BD%D0%BE%D1%87%D0%BD%D0%BE%D0%B9-%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%B9-%D0%BF%D0%B5%D1%80%D0%B5%D0%BA%D0%BB%D1%8E%D1%87%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%B9-%D0%BF%D0%B5%D1%80%D0%B5%D0%BA%D0%BB%D1%8E%D1%87%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%81-%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%BC-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D1%87%D0%B5%D1%82%D1%87%D0%B8%D0%BA-%D0%BD%D0%B0%D0%B6%D0%B0%D1%82%D0%B8%D0%B9
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BE%D0%BC%D0%BD%D0%B0%D1%82%D0%BD%D1%8B%D0%B9-%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%BC%D0%B5%D1%82%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B5%D1%82%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%82%D0%B5%D1%81%D1%82%D0%B5%D1%80-%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D0%B5%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B9-%D0%BF%D0%BE-usb

Pe3yromamui 06V’{€H1/l}1 5

Y'{CZWMQC}Z OO0JIDICHBL 3HAMb !

v' 3Harh NPUHIMITEI TOCTPOCHUS MOJICITH 33 1a4H;

v\ OCYIIECTBJIATH CHCTEMHBIM aHaau3 OOBEKTa, BBIICIATH CYIIECTBEHHBIE
CBOWCTBA C TOYKHM 3PCHHUSI 1€ MOJIEINPOBAHNUS;

v\ OIICHWBATh AJEKBATHOCTH MOJEIH MOJEIUPYEMOMY OOBEKTY W IEJISIM
MOJICTTUPOBAHMS;

v\ TPEJCTaBIIATH STAIbl PEIICHUS 3a][a4 Ha KOMITBIOTEPE;

v\ CTaBUTb IIEJIU TIPOBEICHHS KOMITBIOTEPHOTO SKCIIEPUMEHTA.

v’ cobmogars TpeOOBaHMsA K OpraHusalMu pabodero Mmecra, TpeGoBaHUs
0e30MacHOCTU U TUTHeHbl ipu padote co cpencreamu UKT

v\ OmpeneNnsaTh HHCTPYMEHTHI TEKCTOBOTO M rpa)UuecKoOro PeaakTOPOB JUIs
BBITTOJTHEHUSI 0a30BBIX OIEPAIHiA IO CO3/IAaHUIO JOKYMEHTOB;

v’ coszaaBaTh WILTIOCTPATUBHBIH MaTepua, COOTBETCTBYIOIIUH
CO3/1aBa€MOMY MYJIbTUMEINIHHOMY OOBEKTY.

Vuawuecs oondcrol ymems:

CTPOUTH KOMITBIOTEPHBIE U HATYPHBIE MO/IEIIN;

aHaJM3UPOBATH COOTBETCTBUE MOJIENI UCXOAHOM 3aa4€;

IIPOBOJIUTH KOMITBIOTEPHBIN IKCIIEPUMEHT ISl TOCTPOECHHBIX MOJEIEH
paboTaTh C AJIEKTPOHHOM MmouToi u cepBucamu MHTEpHETA
OCYIIECTBIISITH TOUCK MHGOpManu B ceTu MHTepHeT;

co3/1aBaTh TEKCTOBbIE IOKYMEHTHI padoTaTh ¢ PparMeHTaMu TEKCTA;
C03/1aBaTh MYJIbTUMEAUNHYIO PE3EHTALINIO;

0(QOpPMIISITH JOKYMEHTHI B COOTBETCTBUU C 33JJaHHBIMU TPEOOBAHUSIMU.
Jluacnocmuka u cnocobvl omceaexicusaHus pe3yibmama.

AN N NN N Y NN

v YCTHBIN OIPOC IO NPOUJECHHOMY TEOPETUUECKOMY MATEPHUAITY.

Tema 7. IlonBeaenue uToroB kypca. CMmoTp-KOHKYpC. (2 yaca)

CMOTp-KOHKYpC TOTOBBIX Mojeneid pobora oOywaronuxcs. Kpurepuun
OIICHUBAHMUSI.

Dopmul u Menoodsbl. JInanorunyeckuii, mpooIeMHO-UCCIIEeI0BATEIbCKUM.

Peszyromamol 0oyuenus:

Yuawuecs oondxcnvl 3namo:

v OCHOBHBIE TPeOOBaHUS Kypca FOTOBBIX MOJENel poboTa.
Vuawuecs oondrcnovr ymemsn:



v BBITIOJIHATH 3aIIUTY CBOUX MOJIEIIEH.
Huaenocmuka u cnocobvl _omcresxcusanus pe3yibmama: CMOTP-KOHKYPC
TOTOBBIX MPOEKTOB.

1.4. Tlnannpyemble pe3yabTAThI:

VY oOyuatoniuxcst J0JIKHBI ObITH CHOPMUPOBAHBI KPOME OCHOB OOIIEKYIbTYPHBIX,
oOmIey4yeOHbIX KOMIETEHIUN, KOMIETEHTHOCTEW MO pOOOTOTEXHHUKE Ha OCHOBE
nporpammupoBanus B cpeae Arduino IDE na s3pike C++, HaBBIKM W yMEHHUS
TEXHUYECKOTO KOHCTPYUPOBAHMUS.

[lo oxoHuaHuum Kypca oOyuyeHUs MO Mporpamme y oOydaroummxcs OyAyT
c(OpMHPOBAaHbI  OCHOBBI  OOIIEKYJIBTYPHBIX, OOIIEY4eOHBIX M  IPEIMETHBIX
KOMIIETEHIIMH, KOTOpble oOecnedar eMy KoM(pOpPTHOE BXOXKICHHE B 00pa30BaTENbHYIO
U COLIMATIBHYIO Cpely BbIOOpa cTapiieKiIacCHUKaMU Mpo@uiist 1ajdbHEeHIero ooydenus,
Oynymer mpodeccun. Camopeanuzanusg ydallMxcsi MYTEM ydacThs B KOHKYypCax,
COPEBHOBAaHHUSX PA3HOTO YPOBHS.

JInuHoCcTHBIe  00pa3oBaTejibHbIe  Pe3yJbTAThI: ®¢ TOTOBHOCTh K
CaMOUJIEHTU(PUKAIIMK B OKPYXKAIOIIEM MHpPE Ha OCHOBE KPUTHYECKOIO aHaIu3a
uHdOpMaIINH, OTpaKarolel pa3InyHbIe TOUKH 3PEHUS Ha CMBICIT U IIEHHOCTH KU3HHU, ®
yMEHHE CO3/1aBaTh W TOJJIEP)KUBATh WHIWBUIYAIbHYIO WH()OPMAIMOHHYIO CpeIy,
obecrieurBaTh 3alIUTy 3HAYMMON WHGOpPMAIUM U JUYHYIO HWHOOPMAIIMOHHYIO
0€301acCHOCTb, PA3BUTUE YYBCTBA JIMYHOM OTBETCTBEHHOCTH 3a KAUECTBO OKPY KAKOIIEH
MH()OPMAIIMOHHOM CPEJIbl; ® MPUOOPETEHHE OIBITA UCIIOJIH30BAHMS UH(POPMAITMOHHBIX
pECypcoB 0OIIeCTBA M D3JEKTPOHHBIX CPEJICTB CBSI3M B y4eOHOW M MPAKTUUYECKOM
NEATCIbHOCTH, ®  yMEHHE  OCYIISCTBISATh COBMECTHYH)  HMH(POPMAIMOHHYIO
NEATEeIIbHOCTh, B YACTHOCTH IIPH BBIMOJHEHUH YYEOHBIX ITPOCKTOB; ® TIOBBIIICHHUE
CBOEro 00pa3oBaTeILHOTO YPOBHS M YPOBHS TOTOBHOCTH K MPOOJIKEHUIO OOYUCHHS C
ucnoab3oBanuem UKT.

MeTanpeamMeTHble o00pa3oBaTesibHbIe pe3yJibTaThl: 06 o [UIAaHWPOBAaHHE
NEATENBHOCTHU: ONPENEIICHUE MOCIECI0BATEIBHOCTH ITPOMEKYTOUHBIX LEJIEH C yYETOM
KOHEYHOT'O pe3yJIbTaTa, COCTABJICHUE IUIaHA W MOCJIENOBATEIbHOCTH ACHCTBUU; @
IIPOTHO3UPOBAHUE PE3YJbTATA JACATEIBHOCTH U €r0 XapaKTEPUCTUKH;, ® KOHTPOJIb B
dopMe caudeHHus pe3ynbTara JACHCTBUS C 3aJaHHBIM JSTAJOHOM; © KOPPEKITUs
NEATEeNIbHOCTU: BHECEHNE HEOOXOJUMBIX JIOTIOJTHEHUN U KOPPEKTUB B IUIaH JCUCTBUIA; ®
YMEHHUE BBIOMpPATh WCTOYHUKH WH(MOpPMAIMH, HEOOXOIWMBIE IJIsi pElIeHUs 3aJadu
(cpencTBa mMaccoBoil MH(pOpMAINUU, IIEKTPOHHBIE 0a3bl JAHHBIX, HHPOPMAIITMOHHO-
TE€JIEKOMMYHHKAIIMOHHBIE CUCTEMBI, IHTEpHET, ClI0BapH, COPaBOYHUKH, SHIIUKIIONIEAUN
u np.); ® ymenne BbiOMparh cpeactBa UKT s pemennst 3amau w3 pasaeix chep
YEJIOBEUYECKOM JCATCIbHOCTH;



IIpenmerHbie oOpa3oBaTe/bHbIe pe3yabTaThl: ® CrIOCOOHOCTh U TOTOBHOCTD
MPUMEHSATH HEOOXOIUMBIE AJI IOCTPOEHUS MOJIEJIEH 3HAaHUS ® TIPUHLIUIIOB JECHCTBUS U
MaTE€MaTUYEeCKOT0 ONMCAHUS COCTABHBIX YACTEH MEXaTPOHHBIX U ® pOOOTOTEXHUYECKHUX
cucteM (MH(OPMAIIMOHHBIX, AIEKTPOMEXAHUUYECKUX, DJIEKTPOHHBIX © 3JIEMEHTOB U
CPEICTB BBIYUCIUTENBbHON TeXHUKH); ® CHnOCOOHOCTh peaTu30BbIBATH MOJEIU
CpElICTBAMM BBIYUCIHUTEIbHON TEXHUKU; ® BraneHue HaBbIkaMu pa3paOOTKU MaKeTOB
MH(OPMAIIMOHHBIX, MEXaHUYECKUX, ® 3JIEKTPOHHBIX U MUKPOIPOLECCOPHBIX MOYJIEH
MEXaTPOHHBIX U POOOTOTEXHMYECKHX CHCTEM; ® BrajeHue OCHOBaMH pa3pabOTKU
QITOPUTMOB M COCTaBJICHHS MPOrpamMM YIpaBieHUs poOOTOM; ® YMeHHE NPOBOIUTH
HACTPOMKY U OTIAAKY KOHCTPYKLIHUH poOOTa.

Pasznen Ne 2 Kommuieke opranM3alfHOHHO-IIEarOrH4eCKMX yCJI0BHUit

2.1. YcaoBus peaau3anu NporpaMmbi:

MarepuajibHO-TeXHHYECKOe o0ecreYeHne NporpaMmsbl

JIns ycrienrHoM peanu3aiiuy mporpaMMbl HEOOXOIUMO:

1. Kabuner, ocHamieHHBIM 1O BceM TpeOoBaHUSIM O€30MaCHOCTH U
OXpaHbl TpyZa.
On-line Brixo B IHTepHET (KenaTeabHO BbIACICHHAS JTUHHMS).
Croubl 8 mT.
Crynbs - 10 .
Kommnwroteps! (Jryuriie HOyTOyku) — 8 mIT.
MynbTHME A TPOEKTOP.
DKpaH.
HNuTepakTuBHAsA HOCKA.
JIMCKOBBIE HAKOTIUTEIH.
0. Kowmmiekrsr.

HOoo~NOkWN

[IporpammHuoe obecnieueHue:

1. Onepammonnas cuctema Windows (7, 8 wiu Beitie), Linux;
2. Cpena nporpammupoBanus Arduino IDE.

Metonndeckne MaTepuabl

1. MynbsrumMenuitabie ipe3eHTanuu B popmare MS Power Point
2. DIEeKTpOHHBIC KHUTH U YICOHUKHU
3. bubmmotexu mporpamm.



JI71s1 ycriemHoro mpoBeIeHUS 3aHATUI HE0OX0IUMO CO3/1aTh JIOKAIbHBIN CailT, Ha
KOTOPOM HaXOAWINCh Obl BCE MaTepHaldbl Kypca: KOHCIEKTHI JIEKIUH, BU3YyallbHbIC
Matepuainbl s 3aHSATHH, MpPaKTUYECKUE 3aJaHusi M padOThl YyYallUXCs, CIUCOK
PEKOMEHYEMOM JIUTEPATYPhI, MATEPUAIIBI TSI JOITOJHUTEIIBHOTO YTEHHUS.

Metoanueckoe odecreueHne
MeTtoauueckoe odecnedyeHue NpPOrpaMmmbl

MeTtonbl o0ydenusi. Boibop hopm u MeTo/10B 00yueHHUs 3aBUCUT OT CTENEHU
CIOKHOCTM  M3y4a€MOIro Marepuaja, YpPOBHA IOATOTOBKM  BOCIHMTAaHHUKOB,
AMOIMOHAJILHOTO HACTPOS TPYIIIbI U JKEJIaHUs yyaliuxcs padoTats.

[IpenoiaBatenb CTaBUT HOBYIO TEXHUYECKYIO 33J1auy, PEIICHUE KOTOPOH HINETCS
coBMecTHO. [Ipu HE0OXOJAMMOCTH BBITIOJHICTCS 3CKU3 KOHCTPYKIMHU. Ecim s
perieHuss TpedyeTcs MPOrpaMMHUPOBAHHUE, YYAIIUECS CaMOCTOSITEIIBHO COCTaBIISFOT
IPOrpaMMbl Ha KOMITBIOTEpax (BO3MOKHO IO TPE/JIOKEHHOM MperoaBaTelieM cXeMe).
Jlanee yyarmuecst pab0OTarOT B IPYIIax Mo 2 4eJIOBEeKa, aCCUCTEHT MperoaaBaTelis (0uH
U3 YYCHHKOB) pa3gaeT KOHCTPYKTOPHI C KOHTPOJUIEpaMHU W JIONOJHUTEIbHBIMH
ycTpoiictBamu. [IpoBepHB HalMdue OCHOBHBIX JETajleH, ydalluecs MPUCTYIMAT K
co3anuto po6oToB. [Ipr HEOOXOAMMOCTH TIPETIoAaBaTehb pa3aaeT yueOHbIe KAPTOUKH
CO BCEMU dTanamMu cOOpKH (WJIM BBIBOJIUT M300paKEHUE ITANOB Ha OOJBINON SKpaH C
MIOMOIIIbI0  TIpoekTopa). [lporpamma 3arpykaercss ydalnluMHUCS W3 KOMITBIOTEpa B
KOHTPOJUUIEp TOTOBOM MOJENH poOO0Ta, W TPOBOJSATCS HCIBITAHWS Ha CHEIHAIBHO
NPUTOTOBJICHHBIX TOJAX. [Ipu HEOOXOAMMOCTH TPOU3BOAUTCS MOIUDUKAIIS
nporpaMMbl M KOHCTPYKIIMH. Ha 3TOM 23Tame BO3MOXHO pasleicHHe poyield Ha
KOHCTPYKTOpa H IIporpaMMucTa. [1o BEITIOTHEHUH 3a/IaHuUs, YIAITUECs IETAf0T BEIBOIBI
o Hambojiee A()PEKTHUBHBIX MEXaHH3MaX M IMPOTPAMMHBIX X0JaX, MPUBOIANINX K
pEIICHUI0 TPOOJIeMBI. Y IaBIIMeCs] MOJCIM CHUMAoTcs Ha ¢otro u Buueo. Ha
3aKTIOYMTENIBHOW  CTaJIMM  TIOJIHOCTBIO — pa3OMparoTCs  MoJeId  poOOTOB M
YKOMIUIEKTOBBIBAIOTCS KOHCTPYKTOPBI, KOTOpBIE NPUHHUMAET acCUCTEHT. DoTo- H
BUJIeOMATEpUall N0 OKOHYAHWHM YPOKa pa3MeliaeTcss Ha CIEeNHATIbHOM IIKOJIEHOM
CETEeBOM pecypce JIJIsl OCIEYIOIIETO UCTI0Ib30BAHUS YUCHUKAMHU

Hcrons3yroTes cieayrone MeTo bl O0yICHUS

ObvscHUMeNbHO-ULTIOCIMPAMUBHbIe. pacckas, becena, MPOCMOTP HILTIOCTPaLUi
13 )KYPHAJIOB, IEMOHCTpPAIUS U WIUTIOCTPALIHSL.

Penpooyxmuenuwiii: n13roToBiaeHue padoT 1Mo 00pasily, aropuTMy.

Jluanocuueckuui: HANOT MEXIY BOCHUTAHHUKOM U TME€Iarorom, KOTOPBII
oOecrnieurBaeT OoJjiee MOJHOE, TOYHOE, YIIIyOJIEHHOE HW3yY€HHE Marepuaia, MyTéM
00CyXIeHHUs, BO3HUKAIOIIUX MPOoOJIeM MpU pa3paboTKe TBOPUECKUX MPOEKTOB.



Depucmuueckuii: BOCOUTAHHUKH CaMOCTOSITEIBHO C YYETOM NPUOOPETEHHBIX
3HAHMM W yYMEHHMH pa3pabaTbiBalOT M M3rOTABIMBAIOT HOBBIE MOJIETH, W3/AEIus,
TBOpUYECKHE pabOTHI, TPOBOAAT NOUCK HOBBIX PEILICHUN.

Hp06]l€MHO'MCCJZ@@OGClmeJZbCKue.' BOCIIUTAHHHUKH COBMCCTHO C II€AaroromM
IMPOBOJAT UCCICAOBAHUS, O606H_IaIOT MaTcpHraibl, UCIIOJIB3YIOT HOBBIC TCXHOJIOTHUH.

H2p06bl€: 3aHATUC-IYTCUHICCTBUC, UT'Pa, COPCBHOBAHUC.

Mertonbl, CTUMYJIUPYIOIIME AaKTHUBHOCTb JeTed (Urpa, AMCKYCCHs, CO3/IaHHE
OMOLIMOHAJIbHO-OKPAILLIEHHBIX CUTyallMi, IIOOLIPEHUME U [OXBAJIA, MOAAECPKKA,
pOOJIEMHO-TTOMCKOBBIE CUTYAIIHH.

Ctumyasl: oT60p paboOThl HA KOHKYPC, HarpaKJeHue rpaMOTON WM IEHHBIM
IPU30M.

2.2. ®opMBI aTTECTALIMHU
[IpoBepka 3HaHUM, YMEHHI M HABBIKOB MIPOBOJIUTCS B TPH dTama:

v HavasnpHast JAMardHocTHKa IMPOBOIAMTCS B Hauyane oOydeHus. Ee pes3ynbTarhl
MO3BOJISIOT ONPEEIUTh YPOBEHb PAa3BUTHUS MPAKTUYECKUX HABBIKOB.

v TIpoMeKyTOYHAs JIMAarHOCTHKA IPOBOAMUTCA IO TEMaM IMPOrpaMMbl  —
TEMaTUYECKHE TECThI, Oece/bl, COOpKa U MPOrpaMMHUpPOBaHNUE POOOTA AJI Pa3HbIX
HeJen.

v UtoroBast JMArdHoCTHKa IMPOBOAUTCA B KOHIlE 0OydeHus. Ee pesyabrarbl —
OBJIaJICHNE HOBBIMU MIPAKTUYECKUMU HaBBIKAMH, YMEHHE MIPUMEHSTh 3HAHUS Ha
npakTUKe. B KkadecTBe HTOrOBOro KOHTPOJS TMPOBOJSATCS COPEBHOBAHUA,
BBICTABKHU.

2.3. OueHoYHbIe MAaTEPHAJIbI.

OreHOYHBIE MaTEepHANIbl BHIPAXKAIOTCS B YCTICIIHON Cllaye TEKYIIMX U UTOTOBBIX
TECTOB IO pa3jeliaM MPOTrpaMMbl, B MPUMEHEHHE HA MPAKTHUKE MPOrPaMMHUPOBAHMSI,
TECTUPOBAaHMS, COOPKM MOJENM, B YYaCTUU IIKOJHHHUKOB B OJUMIIMATAX IO
uHpopmaTHke, B paboTe HAyYHBIX KOHGEPEHIUAX M0 MH(DOpPMATHKE U TEXHUYECKOMY
KOHCTPYHUPOBAHHUIO.



2.4. MeTonuueckne MaTepuaJibl

MarepuansHo-
No TeXHHHCCKOC dopma Merons! 1 Popmsbl
. /;] Pasnen OCHAIICHHC, OpTraHu3aIuy 1 MIPUEMBI [MOIBEICHUS
ARJAKTHICCKIH 3aHATHIA o0yJeHusI UTOTOB
MaTepuan
Bgenenue B
DNEeKTPOHHBIN CooObmenmue,
00pazoBaTeNbHYIO Gecena CrnoBecHrle, BEoxHas
L [IPOTPAMMY: FonIpYEIOP, h§ aKTH‘IG(;KOG HATIBIIHBIC, JII/IaFH(JjCTI/IKa
[Mpasuna Th Ha KOMITBIOTCP p SaHsTIe NpaKTHYECKUE.
3aHATUIX. :
CooOmieHne
CoBpeMeHHbIE . o .
DNEeKTPOHHBIN Oecena, Kpyriblii CrnosecHble,
TEXHOJIOTHH U O06o0maromas
2. KOHCTPYKTOD, CTOJI, TUCKYCCHSI, HarJasIHbIe,
MEePCIIEKTUBBI UX Oecena.
SN KOMITBIOTEP MIPAKTHYECKOE MIPAKTHICCKHE.
p ) 3aHATHE.
UccnenoBanme,
OIEeKTPOHHBIN IIPOCMO CrnoBecHEIE
OCHOBEI P P P i O06o0miaromas
3. KOHCTPYKTOD, BHJICOMATEPHAIIOB, HarJIsIHbIe
AITOPUTMHU3ALU Y. Oecena.
KOMIIBIOTEP TBOpYECKas MPaKTUYECKHE
pabora.
becena,
3HAKOMCTEO ¢ Texauueckue MPAKTUYECKOE CrnoBecHEIE, Ananms,
4. ATEKTDOHUKOI cpencTsa 3aHATHE, HarJsiHble oboOmaromas
p TBOpYECKas MPaKTUYECKHE Oecena
pabora.
Coobiienue,
ONEeKTPOHHBIN Oecena, Kpyribli CrnoBecHEbIE
KoncrpynpoBanue P A1d, KPyT ’ Oo6o0maromas
5. . KOHCTPYKTOP, CTOJI, TUCKYCCHS, HarJIsgHbIe,
W IA3aiH Oecena.
KOMITBIOTED MIPaKTUYECKOE MPaKTUYECKHUE.
3aHITHE.
OCHOBEI Becerna
KOMIIBIOTCPHOI'O U 9J‘IeKTpOHHLII‘/'I ’ C A
HATYPHOTO MIPaKTUYECKOE JIOBECHBIE, HaJIN3,
6. KOHCTPYKTOP, 3aHATHE, HarJISIIHbIE 00o0I1aroas
MO/ICTTUPOBAHUS. KOMIIBIOTED 6
TpoekrHas TBOpYECKas MPaKTUYECKHE ecena
abora.
IESITEIbHOCTb. p
ONEeKTPOHHBIN CrnoBecHEIE
[TonBenenue p ’ CMmoTp-
7. UTOTOB Kypca. KOHCTPYKTOP, Konkypc. HarJHbIC, KOHKYpC
CMOTpP-KOHKYPC. KOMITBIOTED MPaKTHYECKUE.

IMPOCKTOB




2.5. CIIHCOK JIUTepaTyphbl
MeTtoauueckne nocobua ana neparoros A0n0NHUTENbHOro o6pasoBaHUA No

moaynio:

1. HakaHo 3. BBegeHue B poboTOTEXHUKY NEP. C ANOH. - M.; Munp, 1988. — 334
C., nn.

2. O6pasoBaTesibHasA pO6OTOTEXHWKA BO BHEYPOUYHOMN AeATENbHOCTU: y4ebHO-
MmeToandyeckoe nocobue /B. H. Xanamos u ap. — YenabuHck: Barnag, 2011.—
96 c un.

3. Tysosa O. lporpamma v TemaTuyeckoe NaaHUpoBaHMe Kypca «OCHOBbI
NPOrpaMMMpPyeEMON  MUKPOINEKTPOHMKK.  Co3paHMe  ynpaBasemblx
YyCTPOMUCTB Ha  6ase  BbluMCAUTENBHOW  naaThopmbl  ApayuHO»
[DneKTpOHHbIN  pecypc]:  dneKtmBHbiM  Kypc. 10 knacc  URL:
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Cnucok AnTepaTtypbl ANA WKONbHUKOB 414 OCBOEHUA MmoAayAna.

1. Tononobos. B. H. C yero HaunHatotca poboTbl. O npoekTe Arduino ana

LWKO/IbHUKOB M He To/IbKo). — M., 2011.

Mpeako M. 123 skcnepmmeHTa no pobototexHuke. - M.: HT Mpecc, 2007. -
544 c., wvn. 3SHUMKIONEAMYECKMA CNoBapb HOMO TexHMKa. — M.,
«[Meparormka», 1988. — 463 c.

®dununnos C.A. PoboToTexHuKa ansa aeten un poautenen. — CM6.: Hayka,
2010-195c.
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