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ITosicHUTeIbHAA 3aMIMCKA
I. OcHOBHbBIE XapaKTePpUCTUKH 00Pa30BaHMS:

Hacrosimmas nononHuTensHas oOmieoOpa3oBaTesibHas oOlIepa3BUBaiOIas MporpaMmma
paspabortana B coorBercTBUM ¢ KoHnenuueil npoekra cozganus 6a3osbix mkoia PAH, xoropas
obuta yrBepkaeHa 13.05.2019 r.

Cornacno Konnenuuu, moroToBka MoJIoJIbIX KaJipoB AJIsl OTEUECTBEHHOM Hayku TpeOyeT
[IEJIOCTHOTO ¥ CHCTEMHOTO IMOJIX0Ja, HAuMHas ¢ YpOBHS 001iero oopasoBanus. B cBs3u ¢ atum
SBIISICTCA 11€JIeCO00pa3HbIM TpUBJICYCHHE B 00I1e00pa30BaTe/IbHbIE OPraHU3alUy YYEHBIX U3
HAYYHBIX IEHTPOB W TpernojaBareieldl By30B, 00damaromux (QyHIAaMEHTATbHBIMH HAayYHBIMU
3HaHMUSIMM, a TAK)KE HAaBBIKAMU B OKCIIEPUMEHTAJIBHOM U TOMCKOBOH J1eATenbHOCTH. VX yyacTue B
o0pa3oBaTesbHON AeATesIbHOCTH 0a30BbIX 11K0J PAH n03BONUT BBIABUTH U OOYUHUThH CIIOCOOHBIX,
HNEPCHEKTUBHBIX JJIs1 OTEYECTBEHHON HAYKH LIKOJbHUKOB, OPraHU30BaTh 00JIe€ OCHOBATEIbHYIO
OpoQWIbHYI0O U YIIIyOJEHHYI0, a Takke NpeAnpo(ecCHOHaNbHYIO IOATOTOBKY  JJIS
dopmupoBaHus OyAyIIMX MOJOABIX YYEHBIX, OKa3aThb IIOMOLIb B OCO3HAHHOM BbIOOpeE
MIKOJBHUKAMU COBPEMEHHBIX MPO(eccHii B HAYKOEMKUX OTPACISIX YKOHOMHKH.

AKTyaJIbHOCTh JAHHOM IPOrpaMMbl 00YCIIOBJIEHA MOTPEOHOCTbIO MHTErPAllMi 3HAHUHN U3
pa3HBIX 00JIAaCTEH B OJIHY MPAKTHUYECKYIO 007acTh 3HaHUN. IHTepHET Beliel, He SBISACH CTPOTO
periIaMeHTHPOBAaHHOM 00JIaCThIO, TAKOHM Kak ()M3MKa WIM MAaTEMaTHKa, B TO e BpeMs BOMpAET B
ceOsl 3HaHUs, MTOJyYSHHbIE B 3THX IpeaMerax. TakuM o0pa3oM HHTEPHET BELIeH 3TO KOHLIEIIIHS,
KOTOpasl MCIOJIb3YeT 3HAHMS U3 Pa3HbIX HPEIMETOB JUI JOCTUXKEHHUS LeIM OOMEHa JaHHBIMHU
MEXY pa3InYHbIMU ycTpoiicTBamu. TakuM 00pa3oM Mbl pOPMHUPYEM CUCTEMY, KOTOpast SIBIISETCS
OOJIBIIMM YEeM CyMMa €€ COCTAaBHBIX YacTeH, KaK ¢ TOYKHM 3pPEHUs KOMIIOHEHT, TaK U C TOYKH
3peHus 3HaHuMU. [lonxon wmcmosib3yeMblii B IIPEIMETE HALCJIEH Ha BBIABM)KCHHE TUIOTE3 U
IIPOBEJCHUE SKCIIEPUMEHTOB. [Ipy 3TOM A1 TOCTHIKEHUSI OJTHOTO U TOTO K€ pe3yjpTaTa MOTYT
OBITh BBIIBUHYTHI pa3Hble pelieHus. Buasg nepen co0oil pa3iauyHble MyTH PELICHMS], Y4aluecs
OyayT crOCOOHBI BBIOPATh MyTh, KOTOPHIN MO3BOJIET JOCTUTaTh LieJiell B paMKax MMEIOIIUXCS
pecypcoB.

HopmartuBHo-1IpaBoByt0 0a3y pa3pabOTKU MPOrpaMMBbl COCTaBIISIOT !

— @enepanbHblii 3akoH 0T 29.12.2012 Ne 273-®3 "O6 obpa3oBanuu B Poccuiickoii
Oenepaunn";

— CanlluH 2.4.43172-14 "CaHUTapHO-3MHJIEMHOJIOIMYECKUMH  TpPEOOBaHUSIMHU K
YCTPOMCTBY, COJEPKAHMIO M OpraHu3alMu pexuma padoThl  00pa3oBaTEIbHBIX
OpraHM3aluil JONOJHUTENIBHOTO 00pa3oBaHus AeTell”, yTBep:kaeHHbIM [locTaHOBIEHUEM
['maBHOTO rocynapctBeHHOro canutapHoro Bpaua P® ot 04.07.2014 Ne 41;

— IIucemo MunobOpHayku PO «Metoauyeckue peKOMEHAAIMH IO MPOCKTUPOBAHUIO
JIOTIOJTHUTEIBHBIX 00IIepa3BUBAIOIIMX NporpamMM oT 18 Hos0ps 2015 1. Ne09-3242;

— Meroauueckue peKOMEHJAlMKW TO pa3paboTke U O(GOPMIICHHIO JOHNOTHUTEIbHBIX
o0I1epa3BUBAIOIIMX TPOrPaMM B OPraHM3alMAX, OCYHIECTBISIONIMX 00pa30BaTeNbHYIO
nesTenbHOCTh B pKkyTcKoit o0macTu;

— Ilopsinmok opraHuM3alii ¥ OCYILECTBIEHHS OOpa3oBaTEeNbHOM JIEATEIbHOCTH IO
JIOTIOTHUTEIbHBIM ~ 00111€00pa30BaTeNIbHBIM  IIpOrpaMMaM, yTBepkaAeHHbI [Ipukazom
MunoOpnayku Poccun ot 09.11.2018 Ne 196.

Henbto peanmzanuu HacTosLIEH MporpamMmbl SIBISETCS (OPMUPOBAHUE Yy YHALIUXCS
NpOQUIBHBIX KJIACCOB C YINyOJEHHBIM H3y4eHHEM (U3UKH, MAaTeMaTHKU U HHPOPMATHKU
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YCTOMYMBOTO MOHUMAaHMS MPUMEHHUMOCTH 3HAHWM W3 pa3HbIX oOiacTed Mpu MPOEKTUPOBAHUU
CJIOXKHBIX CHCTEM.
3aauM peain3alyy NporpaMMsl:
1) dopmupoBaHHE M COBEPIICHCTBOBAHUE Yy Y4YaIlMXCsS 3HAHUI OCHOBHBIX TMOHSTHH W

COCTaBHBIX YaCTE MHTEPHETA BEILICH.

2) ®opMHpPOBaHHE CHUCTEMHBIX 3HAHHA M MPAKTUYCCKHUX HABBIKOB B 00JACTH HMHTEpPHETA

BEILEH, TO3BOJISIOLIMX BBIIBUTATh TUIIOTE3bl U CTABUTH HKCIIEPUMEHTHI JIJIs1 UX POBEPKH.

3) dopMupoBaHHEe Yy ydalIUXCsA MOTPEOHOCTH B TECTUPOBAHHMU TOJYYCHHBIX HMH

TEXHUYECKUX PELICHUH 711 IPOBEPKH IPAHUIL] UX IPUMEHUMOCTHU U PA3BUTHS CHCTEMHOIO

aHaJIM3a.

HanpaBiieHHOCTh NpOrpaMMbl — TEXHHUYECKas. YPOBEHb COAECpPNAHUS IMPOrpaMMbl —
IPOJBUHYTHIA. YPOBEHb YCBOCHHS — MPO(HEeCCHOHAIBHO-OpPUEHTUPOBAHHBIH.

HoBu3zHa nporpamMMbl COCTOUT B BBIXO/JIE 3a paMKM CTaHJAPTHON y4yeOHOM IpOrpaMMsl, B
UCIOJIb30BAaHUU METOJOB HAYYHOTO MCCIEIOBaHUSA, B pPa3BUTUU TOHUMaHHS pa3pabOTKu
CJIOKHBIX CUCTEM.

B pesynbpraTe peanusanuy nporpaMMbl y ydanmuxcsi IpouiIbHbIX KIaccoB OyayT:

— chOpMUPOBAHBI MPECTABICHUS O APXUTEKTYPE U COCTABHBIX YaCTAX MHTEPHETA BEIleH;

— IPUMEHEHbI 3HAaHUS, MOJYYEHHbIE Ha JPYruX NpeaMeTax, JUIsl PEelleHUsl MPaKTUYECKUX
3a/1a4 MHTEpHETA BEUIEH;

— c(pOpMHUPOBAHBI HABBIKM BBIABM)KEHUSI TUIIOTE3 U IPOBEJCHUS SKCIIEPUMEHTOB.

PekoMeHyeMoe KONIMUYECTBO aKaJeMHUYECKMX YacOB Ha OCBOEHHUE JOINOJHUTEIbHOU
001eoOpazoBaTeNbHON oOIIEepa3BuBaromel mporpaMmbl — 153. M3 HUX TEOPETHYECKUX YaCOB —
81, npakTrueckoil paboThl yuamuxcsa — /2 yaca. HopMaTuBHBIN CpoK OCBOSHHS IpOrpaMmsbl — 1
ro/I.

II1. Opranu3anoHHO-TIeArornYecKmne yCJIOBHS peajn3anun oOpa3oBaTeJIbHOM
NMporpamMmbI:

Peanu3zanus mporpaMMbl IpeayCMOTPEHa B 3a04HOM (hopMe MOCPEICTBOM 3JIEKTPOHHOTO
oOydeHHss W JUCTAaHIMOHHBIX OOpa3oBaTenbHBIX TexHoJorui. I[lporpamma paccunTaHa Ha
yuanmmxcds MBOY «Jluneit Ne 2» 10 knacca TeXHOJOTMYECKOro MPOPMiIs C YriayOJeHHBIM
u3ydeHueM (PU3UKU, MATEMaTHKU U HHPOPMATHKH.

[Iporpamma peamusyercs mnpu noauepkke DenepanbHOro  rocyAapCTBEHHOTO
OroKeTHOTO yupexaenus Hayku MuctutyTt Conneuno-3emHoi @uznku CubUpCKOro oTaeneHus
Poccuiickoii akanemun Hayk (MC3® CO PAH) u Mpkytckoro ['ocyaapcTBeHHOTO Y HUBEPCHUTETA.

B mpouecce ocBoeHHs mporpamMmbl HCHOJIB3YIOTCS ClEAyIOIKMe 0oO0pa3oBaTelbHbIE
TEXHOJIOTUM: TEXHOJIOTUS MPOOJEeMHOro OOy4YeHHUs, MPOEKTHAas TEXHOJOTHUs, 3JIEKTPOHHOE
oOydyeHrne W JAMCTaHLUMOHHbIE OOpa30BaTEIbHbIE TEXHOJOTMH. BenymuMy TEXHOJIOTHSIMH B
peaM3alnyuy IporpaMMBl SIBJISIOTCS 3JIEKTPOHHOE 00ydeHHEe U JUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE
TexHojoruu. [IpenonaBanue mo mporpamMme OCYIIECTBIISIETCS C HMCIIOJIB30BAHMEM MPOTPaMMBbl
Zoom. Ilpu 3TOM rpynna yyammxcsi 1100 HaXOJUTCA B OJHOM yueOHOM kaOuHeTte, 1100 JeTu
00y4aroTcst yajleHHO U3 JIoMa.

3aHATHUSA 10 nporpamme nposoaarcs 1 pas B Hexemo. [IpogomkuTenbHOCTh 3aHATHH — 4,5
akageMuyecknx daca ¢ 1ByMms 10-MUHYTHBIMH TiepepbiBaMd. TeopeTHYecKue 3aHATHS
peanu3yrorcs B (popMe MHTEPAKTUBHBIX JIEKIUH, pakTuyeckas padota — B (hOpMe BBIMOTHEHUS



TPEHUPOBOYHBIX YIPaXKHEHUH, IIOATOTOBKH ¥ MPE3ECHTALNU TIPOCKTOB, OPTaHU3AIMH JUCKYCCHIA,
KoH(pepeHmumii u ap. Kypc nexuuii BBICTpOEH TaKUM 00pa3oM, 9YTOOBI YUCHUK B BUJE OTACIBHBIX
MOJTyJIeH BBICTPOWII 3HAHUS KaK JIJIsi CO3aHMsI OTACIBHBIX YCTPOMCTB, TaK M JJIsi HHTETPAIUH HX
B €AMHYIO CHCTEMY MHTepHeTa Bemied. [loaxoa momMoraer moHSATh MECTO pa3iIMYHBIX 3HAHUU B
COJIepKaHNU Y4eOHOTO IpeIMeTa HHTEPHETA BEIIEH, U Pa3BUTh MPOEKTHOE MBIIIJICHUE, B paMKax
KOTOPOTO TPOEKT MPEACTABICH B BHUAC OTICIBHBIX MOJIYyJCH M ydamiemycs Oyner Jierue
pa3o0paThCs B OJTHOM MOJYJIE YEM JIEP)KaTh B yME BECh IMPOCKT IEITUKOM.

[Ipu BBICTaBICHMM WTOTOBOW OIEHKH YYaIllErocs 3a IPOXOXKIACHUE MPOrpaMMbl
YUUTHIBAIOTCSI OLICHKHU, MOJYYCHHBIC 32 BBINOJIHEHHE MPAKTHYECKUX M JIAOOPAaTOPHBIX padoT,
KOHTPOJIbHBIX PadoT.

Y4eOHbBIN JIaH

KommuecTtBo wacon
Ne Dopmsbl
. /;1 HaunmenoBanue pazjiena IPOMEKYTOUHOM
TTpakTu arrecraluu
Bcecero | Teopus p
Ka
HWHuTepHeT Belen u
| p 5 54 27 27 Tlokna
MHUKPOKOHTPOJIIIEPHI
Co3manue
CeHCOpBI M UCTIOJTHUTETBHBIC "
] . o4 27 27 YCTPOMCTBA,
yCTpoOMCTBa
MIPE3CHTALINS
IIpoTOKOAEI CBA3K U Cncrema
Il P 45 27 18 KOMMYHUIIUPYIO
WH()OPMAITMOHHBIC CHCTEMBI o
IIUX YCTPOUCTB
Hroro: 153 81 72

ConepskaHue NporpaMMHOr0 MaTepuajia
Paspnen I. UurepHer Beweil ¥ MUKPOKOHTPOJLIEPBI

BBogHoe 3anstue. lloHATne wHTepHeTa Bewed. AnnapaTHble M NPOrpaMMHbBIE
KOMIIOHEHTBI HHTepHETa Benlel. [Ipumepsl MpoeKToB.

Cpena paspabotku Arduino. IToHMMaHue CHTHAJIOB B JIOTUYECKOM M (U3NYECKOM
NpeJCTaBICHUN. YIpaBieHue cBeToauogoM. 3akoH Owma. TallMuHI, ylpaBieHHE JBYMs
CBETOJINO/IAMH.

Tpu cmnocoba ympaBineHue cBeTonnoaoM. UYTO Takoe 4achl MUKpOKOHTposuiepa. Kak
paccuuTaTh ObICTPOJIEHCTBUE.

[{udpoBsie 1 aHAIOTOBBIE MUHBL, YTEHHE JAHHBIX O BHELIHEH cpene. [loHsTHe cCeHCopoB u
akTyaTopoB. Dnekrpuueckue nenu. [Ipasuna Kupxroda.

KomMmynukamuss ¢ BHemHMM MupoM, mnpotokosl UART. Vmopasnenue noseneHue
MHUKPOKOHTPOJIIEPA C IOMOIIbIO0 COOCTBEHHOT'O MMPOTOKOJIA CBA3H. BalThl M MakeThl JAHHBIX.
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ESP8266 u ESP32: mukpokonTposiepsl co BctpoeHHbIM WiFi. [Ipoctoit Web-cepsep.
YrpaBieHue CBETOIMOIOM uepe3 Opaysep.

[lonsiTHE MIMPOTHO UMITYJILCHO MOJYJIMPOBAHHOTO curHana. Cuiia TOKa, HANPSHXKEHUE U
MOIIIHOCTb. YTIpaBJIEHUE IPKOCTHIO CBETOMO/A.

[TonsiTHE MMHBI U LENA OJHOTUITHBIX YCTPOUCTB. YTPaBICHUE KaKbIM CBETOJAMOJOM B
YIPaBJII€MO CBETOIMOIHOM JICHTOM.

MukpokoHTpoiepsl HoBoro mokosienus STM32 u oneparmonnas cucrema Mbed OS.
[ToHsiTve MUHOB U MOPTOB.

Pazneu II. CeHncopbl H MCIIOJTHUTE/IBLHBIE YCTPOiicTBA

CeHcOpbl Ha OCHOBE [IENHTENS HANPSDKCHHs. AKTUBHBIE JJIEMEHTHI pearupyromue Ha
OKpykaromyro cpeny. KanmmbpoBka Kak ypaBHHUTENb s JAAHHBIX MHOXECTBAa OJHOTHIIHBIX
CEHCOPOB. JlaTYMKU OCBEIIEHHOCTH, TEMIIEPATYpHhL, CTUOA U TIp.

JlaTyuKy mpUCYTCTBUS HA OCHOBE MH(ppakpacHoro m3imydeHust PIR. I[IporpammupoBanue
ABTOMAaTUYECKHUX CLIEHAPHUEB.

AkcenepoMeTp M IHpH 4Ye€M 3[eChb MNPYXUHHBIH MasTHUK. OmnpeleneHue HaKJIOHOB C
oMoUIbI0  akcesiepoMerpa. OnpeleneHue >KeCTOB C IIOMOLIbIO Iapbl  aKCEIEPOMETPOB.
Konebanus u criextp.

JlanbHOMEpBI. AITOPUTMBI ONPEAETICHUS 1albHOCTU. YIIbTPa3BYKOBbIE U MH(paKpacHbIe
JATYUKHU.

JlaTuuku ornpeneneHue NPOTEUYKH M BIAKHOCTH IMOYBBI. DJIEKTPOIUTHl. EMKOCTHBIE U
pe3ucTuBHBIE naTyuky. [IoHATHE HHEpLMU HA IPUMEPE ITOJIMBA PACTCHUM.

TpaH3ucTopsl U pelie Uil yIpaBieHUs BHEIIHEW Harpy3kou. [lonsaTue kimo4 u nmoyemy He
IIOJIYYUTCS IIUTATh JIEKTPOYAMHUK OT MUKPOKOHTposuiepa. [IoHATHS CHIIOBOM M yIpaBisiolen
LENu.

Tunsl MOTOPOB: MOCTOSIHHOT'O TOKA, I1aroBbI€, CEPBONPHUBOABL. I 1e “M03rn” y M1aroBoro
nsuratenu. [Touemy maroBblif ABUraTeab MOXKHO 3aMKCUPOBATH, a ABUTATeb TOCTOSIHHOTO TOKA
HeT. [IIMM u ckopoCTh ABUTaTes, IOCTOSHHOTO TOKA.

DHKOJEPHI KaK CIoco0 MOIy4eHHsI 0OpaTHOU CBS3H OT JABUIaTelsl IOCTOSHHOTO TOKA.

MaruuTtHas UHAYKINS U OeCcIIpOBOIHAS 3apsi/iKa.

EMKOCTh M Kak OHa U3MEHSETCS B 3aBUCUMOCTb OT NMPUCYTCTBUS 00BEKTOB. CEHCOpHBIE
JATYUKU.

Paspea I11. IIpoTokoJibl cBSI3H M HH(POPMALMOHHBIE CHCTEMbI

[Iporokoinbl cBsA3u Kak yHuBepcanbHbIN s3bIK A yunoB: UART, SPI, 12C. OcHoBHbIe
HOHATHS NMPOITyCKHAsA criocoOHOCTh. [IporpamMmmupoBaHne CBOEro yCTpoicTaa.

ITpoBonusie cetu TCP/IP, aBToMaTn4eckoe 0OHapyKeHHUE HCTOYHUKOB AaHHBIX. [ToHsATHE
nakeTa. Meronbl oOHapyxeHus. Pacchuiku.

becnpoBoaubie npoTokosl cBs3u: Bluetooth, ZigBee, NFC.

Bluetooth MeTkn kak OCHOBa MO3MLIMOHHMPOBAaHUS BHYTpU mMomeuieHus. OOHapyxeHue
YCTPOMCTB U METOJT yueTa 000py10BaHUSI.

MQTT kak ocHOBa KOMMYHHUKAIIMM JJI1 YCTPOMCTB MHTEepHeTa Beme. Co3nanne mapbl
yCTPOMCTB, 0OMEHUBAIOIINXCS HHPOPMAIHEH.

OpenHab m1st oToOpaxkeHus, JaHHBIX paclpeieICHHON CHCTEMBI CEHCOPOB.
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ThingsBoard wHCTpyMEHT jy1si aBTOMAaTH3alUN
RedNode Bu3yanbHbIi S3bIK IPOIrPaMMHPOBAHHUS CLICHAPHUEB
Certu nanbuero nevicteust LoRaWan miis mpoekToB B MaciiTabax paiioHa Wi ropojaa

KouTposib 1 ouieHKa pe3yJibTATOB 0CBOEHUSI IPOTrPaMMbl

OcBoeHME TONOTHUTEIBHON 00111€00pa30BaTEIbHOM IPOrpaMMBbl 3aKaHYMBAETCS UTOTOBOM
arrecTanuen CIIyILLIATEIIEH. Bun WUTOTOBOM arTecTalMss 10  JIONOJHUTEIbHOU
0011eo0pa3oBaTeIbHON MPOrpaMMe — 3aIUTa MTPOSKTHON WIIM UCCIIe0BATENLCKON paboThl. [1o
pe3ysabTaTaM UTOIOBOTO ATTECTALlMOHHOTO UCIIBITAaHUS BBICTABIIAIOTCS OTMETKH 110 MSTHOAIIIBHON
cucTeMe: OTJINYHO, XOPOLIO, YAOBIETBOPUTEIBHO, HEYAOBIETBOPUTEIBHO.

TeMbl IPOEKTHBIX pabOT pa3paboTaHbl HA OCHOBE COZAEP)KAHUS MPOrpaMMbl (M3y4EHHBIX
paszenoB u teMm). [IpumepHas TemaTuka cieayromas:

1) Coznanue yHHBEPCAILHOTO MPOTOKOJIA CBSI3H JJISi MUKPOKOHTPOJUIEPA apAyHHO, JIJIsI
MOJTyYEHUS JTAHHBIX U HACTPOWKH CIICHAPHEB.

2) Pacrnio3HaBaHKe )KECTOB Ha OCHOBE MATPHIIbI JATYUKOB OCBELICHHOCTH.

3) VYMHas mosika, KOTopasi OIpeIeNseT BCe JIM BEIIX Ha MECTe.

4) JIBepb KOTOpasi OTKPHIBACTCS MIPU MPHUOIMIKCHUH, KOTa PYKH 3aHSATHI.

5) VYpHBI, KOTOpBIE MPEAYIPEKIAIOT O MEPEIIOTHECHHH.

6) MOHHUTOPHHT MBUIH Ha YJIHIAX HA OCHOBE PACIPEICICHHOI CEeTH JaTYNKOB.

7) Cucrema paccajiku B kiacce Ha ocHoBe Bluetoothmeroxk.

8) VYMHBIE TOPBI, KOTOPBIE OTKPHIBAIOTCS B 3aBUCUMOCTH OT TOT'O KTO HaXOJIUTCS B
KOMHATe.

9) PoOoT 11 MOHTOPUHTAPACIPEACICHHON CETH CEHCOPOB.

10) Pacmno3HaBaHuWe YHCIIOBBIX JaHHBIX HA 00BEKTAX, UMCIOIIUX OAHOCTPOUHYIO IIKATY
(cuéTumku, aBTOMOOWIIbHBIE HOMEPA).

11) Apromarusanus coopa (HOTO U BHIEO JaHHBIX JUIS MPOBEICHUS MAIIMHHOTO O0YYCHHUS C
IPUBJICUEHHEM CUCTEM ayTOCOPCHHTA.

12) Cucrema BU3yalbHOTO MPOrPAMMHPOBAHUS MTPABHII [UIs 4yaT-00Ta.

13) ABromaru3anus pacro3HaBaHUs MPABUILHOCTH.

14) Co3pnanue pacrnpee/ieHHON CEeTH TaTYUKOB ISl OTCICKUBAHUS COCTOSIHUS TOPOJICKOM
3€JICHH.

15) Pa3paboTka cucTeMbl ISl OTCIACKUBAHUS co0ak ¢ ucmosb3oBanueM DIY omreiinuka.

16) VYmpapneHue TaTYMKaMU C TOMOIIBIO Smart-4yacos.

17) CaeroBast JOpOXKKa.

18) Indoor —naBuranus.

HﬂCHOpT KOMILJICEKTA OIICHOYHBIX CPECACTB

IIpeamersl IHoka3zaTenn
OLICHUBAHUS OLICHKH

Ymenus u YY/I: — JIEeMOHCTpUpYeT CHOPMUPOBAHHOCTH HABBIKOB,
— CaMOCTOSITENIbHO obecnieunBaromuX 3P HEeKTUBHOE PEIICHUE 3a/1a4 B

npuoOpeTaTh 3HAHUS B o0iactu HH(OPMATUKH;

o0nacti UH(pOPMaTHKHY; —  dopmynupyet npobnemy B obnactu UKT, onpenenser

rUnoTe3y (eciau HeoOX0AUMO);
— ONpeeNsieT aKTyaJIbHOCTh POOJIEMBI;
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— aHaIM3HMPYET X0 pabOTHI, ONIPEILIISET MEPCIICKTUBEI,
JieJIaTh BBIBOJHI;

— TMPOSBISIET JMYHYIO 3aWHTEPECOBAHHOCTH, TBOPYECKUIN
noaxoJ K padore;

— CcO37aeT TOJIC3HBI W BOCTPEOOBAaHHBIA MPOIYKT WU
MIOJIy4aeT HOBBIE 3HAHUS B 00JIACTH WHTEPHETA BEIICH.

— peryJiaTUBHbBIC IEUCTBUA; | — odopmiieHHne paboThl OTBEYaeT TPeOOBAHUSAM;

— CTaBWT LIEJIb, INITAHUPYET IIYTHU €€ JOCTHUIKECHMUSI,;
— TpaMOTHO  TMPEACTaBIseT  Pe3ylbTaTbl  MPOECKTHOU
JeSITeIbHOCTH B 00JIACTH MHTEPHETA BEUICH.

— KOMMYHHMKAaTHBHBIE — YeTKO, TOYHO U yOeAUTENbHO BBICTYIAET C pe3yJbTaTaMu
JICHCTBHS. IIPOEKTHOM EATEIBHOCTH;

— OTBEYaeT Ha BOIIPOCHI IO COJCPHKAHUIO CBOCH PabOTHI,
000CHOBBIBACT CBOIO TOUKY 3PEHHUS.

3HaHuA: — JIEMOHCTPUPYET 3HaHUs B 00J1aCTH MHTEpPHETA BEILEH;
— NpPEeIMETHBIE 3HAaHUA U | — NPOSABISIET YCTOMYMBBIA HHTEPEC K IOUCKOBOU
CrocoObl AeHCTBUS. JESTEIIBHOCTH;

— BbIOpaHHbIE C1IOCOOBI padOThl COOTBETCTBYIOT LIEJIN U
COJIEpKAHUIO IPOEKTHOM paboThI;

— TeMa IIPOEKTa PacKpbITa MOJTHOCTHIO;

— MPOJYKT IPOEKTHOH eATEIbHOCTH COOTBETCTBYET
TpeOOBaHUSAM KaueCTBa.

YcaoBus peajn3zalum NPorpaMMsbl

MuHuMaaIbHO He00X0JUMbIe MaTepUAJIbLI U 000pY/A0BaHMeE /1JIsl peaTu3anuu
NMPorpamMMbI:

MuxkpokoHTposuteps! (arduino,esp).

HaGops! ceHCOpoB (JaTYUKOB).

AKTyaTopsl (CEpBONPHUBO/IbI, IBUTATENH, KIIAllaHBbl).

Peanuzanus nomonHUTENBHOM 0011€00pa3oBaTeNbHON 00IIepa3BUBAIOIIEH MPOrpaMMbl

OCYILECTBIISICTCS B JUCTAHIIMOHHON (opMme Ha miuatdopme Zoom M MOCPEACTBOM JIEKTPOHHOU

nHpopmanmoHHo-06pazoBaTenbHOM cuctembl (DOUC). Ona TpeOyeT Hamuyus:

2.

MEPCOHAILHOTO KOMIbIoTepa (MUHUMAIbHOE TPeOOBaHUE — OJHOSACPHBIN Tporieccop |
I'TLI) ¢ BBIXOAOM B UHTEPHET;

BeO-Kamephl;

ayJIMOKOJIOHOK;

MHUKpO(OHA.

NudopmanuonHoe odecneyeHue peaau3aluu NPporpaMmbi:

CnHcok UCIOIb30BaHHON JTUTEPATYPBI:

1.

[Tonynanos, /. B. [Iporpammupoanue B Python 3 : yuebnoe nocodue / /1. B.
[Tonynanos, C. P. A6miomesa, A. M. Epumos. — Ya : baml'y, 2020. — 164 c. —
ISBN 978-5-7477-5230-6. — TekcT : aneKTpoHHbIH // JIaHb : 21eKTpOHHO-0MOIHOoTe HAs
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cucrema. — URL: https://e.lanbook.com/book/179915 (nata o6pamenus: 19.10.2021).
— Pexum pocrtyna: 1 aBTOpu3. MOJIb30BaTENICH.

Konuenkos, B. . CemeiictBo MukpokontpossiepoB STM32. TIporpaMmmupoBanue u
npuMeHenue : yaueoHoe nocobue / B. Y. Konuenkos, B. H. CkakynoB. — Bounrorpan :
BoarI'TVY, 2015. — 78 ¢. — ISBN 978-5-9948-2007-0. — Tekcr : anekrponHblii // Jlanb
: BIIeKTpOHHO-O0nOmoTeunas cucrema. — URL.: https://e.lanbook.com/book/157224
(mara obpamenus: 25.11.2021). — Pexxum goctyna: sl aBTOpU3. MOJIb30BaTEIICH.
Hu6pos, M. B. Cetn u TenekoMMmyHukaruu. Mapmpyrtuzanus B [P-cetsix B 2 4. Yacts 1 :
y4eOHHK U TIPAKTUKYM 111 By30B / M. B. JIubpoB. — Mocksa : M3gatenbctBo FOpaiit,
2021. — 333 c. — (Bricmiee oopazoBanue). — ISBN 978-5-9916-9956-3. — Tekcer :
anekTpoHHbIH // Obpa3zoBatenbHas miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/471236

Cnucok peKOMEHI0BaHHOM JIUTEPaTypBhI:

[IBapr M., MaTepuet Bemeli ¢ ESP8266: yuebroe mocodue. — BHV., 2016, 191 c.
Makapos C.JI. ARDUINO UNO 1 RASPBERRY PI 3: 0T cxeMOTEXHUKHU K UHTEPHETY
Bemei — JIMK Ilpecc., 2019, 206 c.

JIn I1. Apxurektypa untepuera Bemeit — JIMK Ilpecc, 2018.

KanpoBoe o0ecnieuenue peajn3anuu NporpaMmmbl.

Peanuzarus monosiHUTENBEHON 00IIC00pa30BaTEILHON 00IIEpa3BUBAIOIICH MPOTPaMMBbI

obecreynBaeTcs HAaYYHbIMU HUJIU NEAATOT'MYCCKUMHU KaApaMu:

UMEIOLIMMHU BbICIIee OOpa3oBaHWE (CIIEIUAIMTET, MarucTparypa), HampaBIEHHOCTb
(mpo(hniIb) KOTOPOTO COOTBETCTBYET HAIPABICHHOCTH MPOTPAMMBIL;

UMEIOIIMMH YUEHYIO CTETICHb KaHIU/1aTa HAyK WIIH SBIISIOIIUMUCS COUCKATEIIIMU YIE€HOU
CTEICHN.
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