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|. Pe3yibTaThl 0CBOCHMS KYpPCa BHEYPOYHOIl 1eATeIbHOCTH
JInyHocTHBIE:

YCTAaHABJIIMBATH CBA3b MCXKY LCIIBIO yqe6H0171 JACATCIIBHOCTH U €€ MOTHBOM,

OIpCaAcCIIATh 06I_HI/IC JJIs1 BCEX ITpaBUJia IIOBECACHU A,

OLICHMBATh YCBAaMBAEMOE COJIEP)KaHNUE yUeOHOI0 MaTeprasa UCX0/1s U3 JMYHOCTHBIX LIEHHOCTEH;

- OpHEHTAaLlMs HAa IOHUMAaHUE [IPUYMH YCIIeXa B TBOPUYECKOU NEATEIbHOCTH;

- yCTaHAaBJIMBATh CBSI3b MEKY LIEIBIO IEATEIBHOCTH U €€ PE3yJIbTaToOM.

- BOCIIMTAHUE JIMYHOCTHBIX KadeCTB: HACTOMYMBOCTH, LIEJICYCTPEMIIEHHOCTH, CaMOCTOATEIBHOCTH,

OTBETCTBEHHOCTHU U pabOTOCIIOCOOHOCTH;

- (opMHpPOBaHNE HABBIKOB MEXJINYHOCTHBIX OTHOIIEHUH U HaBBIKOB COTPYAHUUYECTBA;

- BOCIIUTaHME HHTEepeca K HH(OPMAIMOHHOM M KOMMYHUKAIMOHHOW JESTEIbHOCTH, OepexHOoe
OTHOIIEHHE K TEXHUYECKUM YCTPOWCTBAM, YYBCTBO CaMOYBA)KEHUS W YBEPEHHOCTHM B CBOMX CHIAX,
OCHOBAaHHOE Ha pe3yJbTaTax CBOEro TPyZa.

PeryasiTuBHbIie:

- OTIpeneNIATh U POPMYITUPOBATH LIENIb CBOCH JEATEIbHOCTH;

- (dbopMyIHpoBaTh yueOHBIE 3a/1a4H;

- paboTaTh 1Mo MPEeATIOKECHHOMY TIaHY, HHCTPYKIIIH;

- BBICKa3bIBaTh CBOE MPEIOJIOKEHNE HA OCHOBE y4eOHOro MaTepHuaa;

- OCYILIECTBIIATh UTOIOBBIN U IOLIArOBBIA KOHTPOJIb B CBOEH TBOPYECKON ACSATEIBHOCTH;

- BHOCHUTh HEO0XO/JMMbIE KOPPEKTUBBI B JEHCTBHE IOCIIE €r0 3aBEpILEHHUs Ha OCHOBE OLIEHKU B

XapakTepe cIeJIaHHbIX OIUOO0K;

- OCYIIECTBIISATH MOUCK HH()OPMAITHH C MCTIOIb30BAaHHEM JINTEPATYPHI U ceTH VHTepHET.

- 00ydeHue BaKHEHITNM 00IIey4eOHBIM YMEHHSIM U YHUBEPCAIBHBIM YI€OHBIM JICHCTBHSAM;
- o0y4eHue pa3lIn4HbIM CIOCO0aM pemeHus mpolieM TBOPYECKOro U MOUCKOBOTO XapakTepa

IS JalbHEUIIET0 CaMOCTOSATENIBHOIO CO3/AaHuUs CII0C00a PELICHUs IPOOIEMBI;

- pa3BuTHE 00pa3HOIr0, TEXHUYECKOI'O M aHAIUTUYECKOTO MBIIIUICHUS;
- (opmupoBaHUE HaBBIKOB OUCKOBOW TBOPUECKON J€SITENbHOCTH;
- (opmupoBaHUEe yMEHHs aHAJIU3UPOBATh MOCTABJICHHBIE 337a4M, MJIAHUPOBATh U NMPHUMEHSTh

MIOJIyYEHHBIEC 3HAHUS [IPU PEaTU3ali TBOPYECKUX IIPOEKTOB;

- (opMupOBaHUE HaBBIKOB UCIIOJIb30BAHUS HH()OPMALIMOHHBIX TEXHOJIOTHI.
IIpeameTHbIe:

OpPUEHTUPOBATHLCS B CBOEH CUCTEME 3HAHUM (ONpeAesnsiTh TPaHUIIbl 3HAHUS/HE3HAHNSA);

HaxXOJUThb OTBETHI HA BOIIPOCHI B TCKCTEC, UIUIIOCTPALIUAX, UCIIOJIB3YA CBOM >KM3HEHHBIN OIIBIT,
MPOBOAMTH aHAIMU3 Y4eOHOT0 MaTepuaa;

MMpOBOAUTH CPABHCHUC, 00BICHSS KPpUTCpUH CPABHCHUAA,

YMETh OIPEeIISITh YPOBEHb YCBOCHHS YI€OHOTO MaTepHaa.
- 00yd4eHHe yCTPOICTBY OECIUIIOTHBIX JIETATEBHBIX AMapaTOB U POOOTOTEXHUIECKHX CHCTEM

HABECHOTO 000PYI0BaHuS;

- 00yuyeHHe OCHOBHBIM IIpHeMaM COOPKH, MPOrpaMMHUPOBAHUS, SKCILTyaTallul OECTIMIIOTHBIX
JIETATENIBHBIX CHCTEM M POOOTOTEXHUYECKOTO HABECHOTO 000PY/IOBAHHS;

- CbOpMI/IpOBaHI/Ie O6H_[eHay"IHI)IX 1 TEXHOJIOTHYCCKHUX HABBIKOB KOHCTPYUPOBAHUA U
MIPOEKTUPOBAHUS,

- TpaBuiIa 6€30MacHON paboThl C HHCTPYMEHTaMH, HEOOXOIMMBIMH MIPH KOHCTPYHUPOBAHUH
OECIIIOTHBIX CHCTEM U POOOTOTEXHUKH.

KoMmyHuKaTUBHBIE:



- CHylaTh ¥ IOHUMATh pedb JPYTHX;
- YMETh C JOCTATOYHOI MOJTHOTOM U TOYHOCTHIO BHIPA’KATh CBOM MBICIIH;
- BIIaJETh AUaJIoru4eckoi (opMoil peur B COOTBETCTBUU C TPAMMAaTHUYECKUMU U CUHTAKCHYECKUMHU
HOPMaMU POAHOIO S3bIKA;
- COTPYOHHMYATh U OKa3bIBATh B3aMMOIIOMOIIb, TOOPOKEIATEIBHO U YBAKUTEIHHO CTPOUTH CBOE OOIICHHE
CO CBEPCTHMKAMH U B3POCIIbIMU;
- (opmMupoBaTh COOCTBEHHOEC MHEHUE U MO3UIIUIO.
- oOlIeHay4Hble U TEXHUYECKHUE TEPMHUHBI, TEOPETUYECKUE OCHOBBI CO3/IaHUsl OECIUIIOTHBIX JIETATEIbHBIX
CUCTEM U POOOTOTEXHUYECKOT'O HABECHOTO 000PYI0BaHMUS;
- DIEMEHTHYIO 0a3y, IpH MOMOIIK KOTOPOM coOUpaeTcs yCTpOICTBO;
- TOpSAOK B3aWMOJCWCTBUSA MEXAaHUYECKHX Y3JIOB ammapaToB C OJJIEKTPOHHBIMU U ONTHYECKHUMHU
YCTPOMCTBAMU;
- TOPSANOK CO3JaHUsl IropuT™Ma (PYHKIMOHUPOBAHHMS OECHWJIOTHBIX JICTATENbHBIX  allllapaTos;
KOMIIBIOTEPHYIO Cpely U OCOOEHHOCTH MPOrpaMMHPOBAaHUS OECIMIIOTHBIX JIETATENBHBIX annapaToB H
POOOTOTEXHUYECKOTO HABECHOTO 000y I0BAHUS;
- TpaBUiia TEXHUKU OE30MACHOCTH MPHU padOTe C HHCTPYMEHTOM U AJIEKTPUYECKUMH MPUOOpamu;
- TOpSAOK U TpaBWJIa MPOBEICHHS COPEBHOBAHUN MO O€30MepaTOpHBIM JIETATENbHBIM ammapaTtam H
POOOTOTEXHUYECKOMY HAaBECHOMY 000pYI0BaHUIO;
- OCHOBBI BO3AYIIHOTO 3aKOHOJATeNbcTBA P® W mopsiika SKCIUTyaTaluu OECHHIIOTHBIX JIETaTeIbHBIX
anmnapaTos.

Obyuarowuecs 00NHCHLL YMemb:
- MPOBOJAUTH COOPKY OECIIMIIOTHBIX JIETATEIBHBIX aNlapaToB Ha 06aze KOHCTpyKTopa «XKyxay;
- JKCIUTyaTHpOBaTh (YNpaBisATh) O€30MEpaTOPHBIM JIETATEIBHBIM allapaToM B PYYHOM M aBTOHOMHOM
pexXUMax;
- OKCIUIyaTHpOBaTh HAaBECHOE pPOOOTOTeXHHYEecKoe oOopynoBaHue (Ha 6aze 3]/ cTaOMIM3MPOBAHHOTO
rmojBeca);
- moay4atb OTO- U BUIAEOU300paKeHUE C OOPTOBBIX CUCTEM Ha BHIEOMOHUTOP;
- 00pabaThIBaTh MONyUYEHHBIE N300paKEHUS B TAHOPAMHbBIE CHUMKH WU TYPBI;
- 4YWTaTh TEJIEMETPUUYECKHUE TaHHbIE U aHATU3UPOBATh NOJIETHBIE 1aHHBIE,
- pabotaTh C MICTOUHUKaMH UH(OpMauu (MHCTPYKLUH, TuTeparypa, laTepHeT u np.);
- BBICTYIATh C TBOPUYECKUMHU NMPOEKTAMU Ha KOHKYPCHBIX MEPOTIPUATHSIX PA3IMUYHOTO YPOBHSI.



Il. Conep:kanue Kypca BHEYpOUHOIi AesITeJIbHOCTH

Paccka3z o pa3BUTHM OECIIMIIOTHBIX JIETATENIBHBIX alllIapaTOB B MUPOBOM COOOILIECTBE U B YACTHOCTH B
Poccun. Iloka3 BuIEO pOTMKOB O OECHMJIOTHBIX ammapaTax, MX BO3MOXKHOCTAX. IIpaBuia TeXHHKH
6e3omacHoctr. OCHOBHBIC TIOHATHS OECHWJIOTHBIX JieTaTenbHbIX ammapatoB (BIIJIA), ux cBolicTBa;
3aKOHOJIATENLCTBO O NMPUMEHEHUH BO3IYIIHBIX JIETaTENbHBIX ammaparos; JiemeHTsl BIUIA: drozemsk,
BUHTOMOTOpHAsl TPYIa, CUCTEMbl YIpaBleHUs, IMEKTpoHUKa U mpod. brnok-cxema BIIJIA, ocHOBHBIE
napaMeTpsl SHEPrO3aBUCUMOCTH BUHTOMOTPHBIX Ipymil U Beca anmapaTa. Kommnekranus BIIJIA-annapara,
MIPOrpaMMHUPOBAHHUE TIOJIETHOTO KOHTpoJiepa. YcTaHOBKa Oarapeil; YCIIOBHBIE 3BYKOBBIE CHUTHAJIBI
anekTponuky; IlpaBuna ympaBnenus anmaparom; Ilynsl ympaBienus; JlomonHuTEnbHOE HaBECHOE
obOopynoBanue; VHTepakTHUBHBIE cepBOMOTOPHL. CHUMYJIMpOBAaHUE MOJieTa M YNpaBICHHEM anmapaToM Ha
KOMIIBIOTEpPE IMOCPEACTBOM NyJbTa YHpPAaBIEHUS, BO3MOXHOCTH aBTOMaTudeckoro moisera. KoHcTpykTop
(cocraB, BO3MOxkHOCTH). OCHOBHBIE KOMITOHEHTHI (Ha3BaHKE U Ha3HaYeHUe) JlaTunku (Ha3HAUCHUE, IMHULIBI
n3Mmepenusi) BunrtomoropHas rpynna IloneTHele KOHTpoMepbsl AKKyMyJsATOp (3apsiika, HUCIIOJIb30BAHUE).
CoOopka u xpaHeHue netanedl. B koHcTpykTope «7Ky#a» HCIIONIB3YIOTCSI COBPEMEHHBIE 3JIEKTPOHHBIE
KOMIIOHEHTBI:  COBpEMEHHBIH  32-OMTHBIH  NpPOrpaMMHUpPYEMBIH  MUKPOKOHTPOMEp;  IPOrPaMMHOE
obecriedyeHrne, C HMHTYUTHBHBIM wuHTepdericoMm. Bo3MOXXHO ympaBieHHe anmapaToM BPYYHYIO HITH

aBToOMaTu3anus 1oJjcra.

Pexum crabmnuzanuu, ocobennoctu [IN]] perynupoBku, HacTpoilka M TMOJIETHbIE HCIBITAaHUS B
pexume crabunuzauuu. [TU]] perynupoBka B IIO Mission Planner; Hactpolika pexuma crabunuzanuu,
TpummupoBanue; OCHOBBI ONEPATOPUPOBAHUA B PYYHOM pexkume; CBeToBas U 3BYKOBas WHIUKALIMSL.
JlomoynHUTENbHOE HaBecHOe 000OpyAOBaHWE; YIpaBlieHHE COOPaHHON MOJENbI0 KOHCTPYKTOpA. 3apsaka
Oarapeil. bezomacHblif 3amyck MoOJend. YTpaBlIeHHE alllapartoM B Pa3IUYHBIX IOTOJHBIX YCIOBHUSX.
ABTomaru3zanus W poOOTH3alMsl ammapara U HaBeCHOTo oOopyaoBaHus. HacTpoiika moJeTHOro pexuma
«dpudr». Hactpoiika mosetHoro pexxuma «Y ep>kanue BoICOTh; [IpakTuka monetos; OnpeaeneHue nenen
M 3aJa4 [pOrpaMMHPOBAHUs KOHTPOJUIEPA, HACTPOMKa allapaToB IOJ HWHAWBUAYAIbHOE YIIPABJICHHE.
TecTupoBaHHue pa3IMUHBIX HACTPOEK, NOJ00P ONTUMAIIBHOTO peXUMa 3KcIutyaTanuu. Hactpoiika HazeMHOM
CTAaHIMU KOHTPOJS II0JIETa, CO3JAaHME IIOJIETHOIO 3aJaHMsl, aBTOMATHYECKMM pEXUM, HaBUTaUA I10
cnytHukaMm. Ilpumenenue BIIJIA ans pasnuuHbBIX HYXJI coBpeMeHHoro ooOmiectBa; [loHSATHUS M BUIBI
MOJIETHBIX 3ajay; Perucrpauusi moyieroB M pe3yiabTaToB; TeXHHYECKOE OOCITyKMBAaHHWE M IpaBUIIbHAS
SKCIUTyaTalys MojaeTHOW TexHukH; [IpoBereHne cepuu ydeOHBIX MOJIETOB, BHIIOJHEHWE OCHOBHBIX (PUTYp
oleparopaka, HaCTpoiKa amnnapara noj HHAUBUyalIbHOE UcTonb30BaHue. O630p A3b1ka C++, 3HAKOMCTBO C
omnepatopamu, GyHkuusamu, nukiamu. Cpena pazpadorku MS Visual studio; Ocobernoctu si3bika C++; Turis
nanublX; [lonste nepemennoit; Ilonstue oneparopa; Iloustue pynxiun; Coznanue o0beKTOB; MaccuBbl
JaHHBIX, BeKkTOopa. [IpoBeneHne kpaTkoro Kypca mporpammupoBaHus Ha s3bike C++. dopmupoBaHue y

o6yqa101unxc;1 IpEACTABJICHUA O CPCACTBAX A3BIKA criocodax pcaim3an NporpaMMHBIX aJITOPUTMOB.

Crnenuguka nporpammuoi cpeabt Arduino IDE, ycranoBka, HacTpoiika, crenupuueckue cpeicTBa
s3pika C++ ans pa3paboTKM MPOIIMBOK MHUKPOKOHTposuiepa. Cpena mporpaMMUpPOBAaHUS KOHTPOJUIEPOB;
O630p BcrpoeHHbix ¢yHkuil; [loaknroueHune mnporpaMMHpyeMoM IUIaThl  yHpaBieHHs OOTOBOM
ammaparypoit; O0y4yeHne rpymsl IporpaMMupoBaduio B cpeae Arduino IDE, co3manue u KOppeKTHpPOBKa

MPOLIMBOK KOHTpoJulepa sl OOpTOBOro OapoMeTrpa M BHU3YAJIbHBIX CPEICTB 3BYKOBOW M CBETOBOM
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uHaukauuu. [IporpammupoBanue 6opToBoii ammaparypsl. Co3laHHe aITOPUTMOB YIPABJICHUS LITaTHBIMU
cpeacrBamu uHaukauuu BIJIA; Co3ganue anropuTMoB yrpaBiieHHs OOPTOBOI amnmaparypoil ¢ BHEIIHUM
O6apoMeTpoM; VYTpaBICHHE CEMH CETMEHTHBIM HMHIMKATOPOM; YTIPaBJI€HHE CABUIOBBIM PETUCTPOM;
Cozanue €QMHOro MPOrpaMMHO-ANIIapaTHOIO KOMILJIEKCA Ha OCHOBE IPOrpaMMHPYEMOW  IUIAThI
MOCAZ0YHOTO IaccH. AHanu3 OOPTOBOW TeIEeMETPUH, JKYpHAIIbl JIOTOB, PEryJIHMPOBKA IO pe3yjbTaTam
IIOJIETHBIX HUCHBITAHUI.AHAIN3 JKypHaja IOJETOB B pa3MyHbIX pexumax; KoppekTupoBka HacTpoek
[T /-perynsropa o uroram oOpaboTKU TeneMeTpuu ¢ 6opra; TouHas HacTpoiika ammapara yepe3 KaHaiul
paauMoannaparypsl; ABTomMarHueckoe TpuMMHpoBaHue;, Hactpoiika cpennero rasza. Co3gaHue CHCTEMBI
coopa u 00paboTku HMH(pOpMAIMKU C OOPTOBOW ammaparypsl, BHICTpPAMBAHHUE AJITOPUTMA KOPPEKTHPOBKH

nmapaMeETpoOB YCTpOﬁCTBa B 3aBHCHMOCTH OT IOJIETHHIX UCITBITAHHH.



I11. TemaTnyeckoe NIaHMPOBaAHHE

Tknacc
Ne Tema 4achl
o BCETO Teopus MPAKT.
1 BBonHOE 3aHsTHE (B TOM YHCIIe TEXHUKA 0€30MMaCHOCTH). 4 4
2 |Tema 1. Crpykrypa, TeXHHYECKHE  OCOOCHHOCTH 12 6 6
KBaJIPOKOIITEpA.
3 Tema  2.0coO0CHHOCTH  TPEANOJNETHOH  HACTPOWKH | 12 5 7
KaTMOPOBKH KBAIPOKOIITEPA.
4 | Tema 3. OO030p mnporpammuoii cpensl Mission Planner, 14 6 8
YCTaHOBKa, HacTpoiika g kBagpokontepa Y MK «XKyxa 2.0»
5 Tema 4. Pexum crabunmzanum, ocoOenHoctu ITH]] 15 6 9
PETYJIHPOBKHU, HACTPONKA U IMOJICTHBIC HCIBITAHUS B PEIKUME
cTabuIn3anuu.
6 Tema 5. O030p pexxUMOB «Y Iep>KaHUsI BBICOTBIY, «Ipudt» 11 5 6
Uroro: 68 32 36




