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MosicHuTenbHaaA 3anucka

AKTyanbHOCTb [JaHHOI NporpamMmmMbl B TOM, YTO OHa peanuayeT NoTpebHOCTM oby4yatowmnxcs B
TEXHUYECKOM TBOPYECTBE, Pa3BMBAET UHXEHEPHOE MbILLNIEHUE, COOTBETCTBYET COLMAnbHOMY
3akasy obLlecTBa B NOArOTOBKE TEXHUYECKM rPaMOTHbIX CNeLmnancToB.

AKTYyanbHOCTb pa3BUTUSA 3TON TEMbI 3aKOYaeTCs B TOM, YTO B HAacTosALLMn MOMeHT B Poccun
pa3BMBaOTCHA HAHOTEXHOMOIMW, MEXaHWUKA, 3NEKTPOHMKA U NPOrpaMMMpOBaHME. YCNEXN CTPaHbl B
XXI Beke ByayT onpenenaTb He NPUPOAHbLIE PECYPCHI, @ YPOBEHb UHTENMEKTYaNbHOro NoTeHumana,
KOTOPbIV ONpedensieTcsl ypoBHEM CaMbiX NEPEAOBLIX HA CErOOHALLHUA AeHb TEXHOIOTUNA.
YHUKanbHOCTb 6€CNUMNOTHBIX TEXHOMOMI 3aKIto4aeTcsa B BO3MOXHOCTU 00beaUHUTb
KOHCTPYMpOBaHWME 1 NporpaMMupoBaHmMe B OOHOM Kypce, YTO CnocobCTBYET NMHTEMPUPOBAHUIO
npenogaBaHns MHPOPMATUKKN, MaTEMATUKN, UINKK, YEPUEHUS, ECTECTBEHHLIX HAyK C pasBUTUEM
WHXXEHEPHOrO MbILLSIEHUS, Yepe3 TEXHNYECKOE TBOPYECTBO. TeXHMYECKOe TBOPYECTBO — MOLLIHbIN
WHCTPYMEHT CMHTE3a 3HaHWM, 3aKaAblBatoLLMA MPOYHbIE OCHOBbLI CUCTEMHOIO MbILLMEHMS. Takum
00pa3oMm, NHXeHepPHOEe TBOPYECTBO M NabopaTopHble uccnegoBaHnsa — MHoOrorpaHHas
AeSATENbHOCTb, KOTOPasi JOJMPKHA CTaTb COCTABHOWM YaCTbO MOBCEAHEBHOM XNU3HW KaXaoro
obyvatoLerocs.

Popma obyuyeHUs1: O4Has
TpyaoeMkocTb nporpammbl: 68 4
BospacT yuyawmxcs: 15-16 net

Pexum 3aHATMI: 2 yaca B Hegento

Llenb: o6y4yeHne NMnoTMpoBaHMIO U 3HAKOMCTBO C YCTPONCTBOM GECNUMOTHBIX NleTaTENbHbIX
annapaTos.

3apgaum:

1. [JaTb NnepBoHayYarbHble 3HaHWSA O KOHCTPYKLUMKN BeCnUMOTHBLIX NeTaTernbHbIX annapaTos;
2. HayunTb npremam 6e30nacHoOro NnMnoTMpoBaHNs 6ECMUIOTHBIX fleTaTeNbHbIX annapaTo.;
3. HayunTb npvemam aspooToChEMKMN.

MnaHupyemble pe3ynbTaThl

Mporpamma nossonseT gobuBaTbCca cnegyowmnx pesynbTaToB 0CBOEHUSA obpa3oBaTenbHOM
nporpaMmei:
B nuyHocmHoM HarnpaenieHuu:

e CCHOPMUPOBAHHOCTb NO3HaBaTENbHbIX UHTEPECOB, MHTENMNEKTYanNbHbIX 1 TBOPYECKNX
crnocobHoCTeln yyaLmnxcs;

e CaMOCTOATEJIbHOCTb B np|/|06peTeHM|/| HOBbIX 3HAHWUA K npakTn4ecKknx yMeHI/IIZ;

e [OTOBHOCTb K Bbl60py XN3HEHHOro nNyTn B COOTBETCTBUN C COBCTBEHHbLIMU MHTEpPECaMUN n
BO3MOXHOCTAMMU;

e CTpeMmIieHVe K CaMopasBuUTUO, CaMooBpa3oBaHMIO 1 CaMOBOCMUTAHUIO
e CrnocobHocTb paboTaTb ¢ MHGOopMaumen B rnodanbHbIX KOMMNbIOTEPHbLIX CETSIX.
B memanpedmemHom HarnpasneHuu

e OBafeHMe HaBblkaM CaMOCTOSITENTbHOIO NMPMOOPETEHUS HOBbIX 3HAHUI, OpraHn3auun
y4yebHOM OesTenbHOCTH, MOCTAaHOBKM Lenen, NnaHNpoBaHNsi, CaMOKOHTPOISA U OLEHKM
pe3ynbTaToB CBOEN AeATENbHOCTM, YMEHUSMI NpeaBnaeTb BO3MOXHbIE pe3ynbTaTbl CBOMX
JENCTBUN;



. an06peTeHme OnblTa CaMOCTOATESIbHOIO NMNOUCKa, aHalnn3a u 0T60pa I/IH(bOpMaU,VIVI Cc
ncnosib3oBaHMem pasrimvyHbliX NICTOYHUKOB U HOBbIX VIHCbOpMaLI,VIOHHbIX TexXHonornm gns
pelweHnda no3HaBaTesibHbIX 3a4au,

e pasButue MOHOJIOrMYECKOM 1 Ananorn4eckon pe4n, ymeHuda Bbipaxkatb CBOU MbICITN U
CnocoBHOCTU BbICNyLInBaThb cobecenHuka, NoHUMaTb ero TOYKY 3peHusa, Nnpnu3HaBaTb NpaBoO
Apyroro 4yenoseka Ha MHOE MHEHUE;

e  OCBOEHMWE NPMEMOB AEWCTBUIN B HECTaHAAPTHLIX CUTyaUMsaX, OBNageHUe 3BPUCTUYECKMM
MeTodamMu peLLeHns npobnem;

° (bOpMI/IpOBaHI/Ie yMeHVIIZ paGOTaTb B rpynne C BbINOJIHEHMEM pPa3JinYHbIX coUunarbHbIX
pone|7|, npencrtaBnATb U OTCTanBaTb CBOU B3rNAAbl U y6€)K,D,eHVIFI, BEeCTU ONCKYCCUIO.

e OBnageHue cnocobamm opraHnsaLmmn LenenonaraHnsi, NnaHMpoBaHWsl, aHanmaa,
pednekcum, CaMOOLLEHKM.

B npedmemHom HarnpasneHuu:
e YMeHue NpoBOAMTbL HACTPOVKY U OTNadKy KBagpoKonTepa;

e BnapgeHwve HaBblkamy ynpaBneHns KBagpoKoNTEPOM B MOMELLEHMU, HA ynuLe 1
a’poOTOCHEMKOM;

e 3HaHug yCTpPONCTBa U NpuUHUMNa AENCTBUS KBaOPOKONTEPOB;
e YMeHne 06HOBNATL NporpaMMHoe obecneyeHne NoNeTHOro KOHTponnepa;

e YMeHWe OoknagbiBaTbh O pe3ynbTaTax CBOEro 1CCreaoBaHUsi, UCNOSb30BaTh CPaBOYHYHO
nuTeparypy v apyrme UCTONHUKM MHpopMaLunu;

e YMeHue pauuoHanbHO U TOYHO BbINOSMHATL 3agaHue.
YyeHuk Hayyumcsi

e cobnogaTb NpaBuna 6e3onacHoro ynpaeneHnst 6eCnnNOTHLIMKU NeTaTesnbHbIMM
annaparamu;

e MOHUMAaTb NPUHLMM OEVCTBUSI U YCTPOMUCTBO KBAAPOKONTEPA;
e MOHMMAaTb KOHCTPYKTUBHbIE OCOGEHHOCTY Pa3nMyHbIX MOAESeN KBaApOKONTEPOB;
e MOHMMAaTb KOHCTPYKTUBHbIE OCOGEHHOCTY Y3OB KBaAPOKONTEPA;
e  CaMOCTOSITENBbHO peLlaTb TEXHUYECKME 3a4aum B npolecce paboTbl C KBaapoKoNTepoMm;
e MMAHMPOBATb XOA BbINOMHEHWS 3a4aHuns;
e NPOU3BOAUTb a3pOOTOCHLEMKY.
Yu4eHuk rnony4um 803MOXHOCMb Hay4YUMmbCS:

e [loHumaTtb npuHUMN pa60TbI C1CTeM aBTOMaTM3aL M KBAOPOKOMNTEPOB.

®dopMbl 06y4eHuUs: rpynnoBas U MHANBUAYaNbHas.

MeToabl 06y4YeHUs: HarMsAHO-MPaKTUYECKUIA, OO BACHUTENBHO-UIMMOCTPATUBHBINA, YAaCTUYHO
NOWUCKOBbINA, UTPOBOW.

Y4yebOHO-TeMaTnyeckoe nNiaHupoBaHue

Ne n/n Tema Konuyecteo KaneHgapHblel ®akTudeckue




yacos CPOKM CPOKM

Pa3den 1. BeedeHue 8 Kypc (104acoe)

1-3 Teopwus BIJIA. Uctopus cosgaHus, 3
pasHoBuaHocTh , npumeHeHne BINJA. Bugbl
KonTepoB

4-7 OcHoBHble 6a3oBble aNEMEHTLI KONTepa. 4

MonéTtHbin koHTponnep. KoHTponnepsi
aBuratenen. beckonnekTopHble 1
KOJITEKTOPHbBIE MOTOPbI.

8-10 | MNpaBnna 6e3onacHOCTX NPV NOArOTOBKE K 3
noneTtam, ynpaeneHum 6ecnmnoTHbIM
netatenbHbIM annapaTom

Pa3den 2. [lpednonemuasi noG2omoeka, Hacmpolika keadpokonmepa (18 yacoe)

11-16| 3HakomcTBO C kBagpokonTepamm Tello, 6
Coex Knesep 4PRO. N3y4yeHune

KOMMOHEHTOB. 3apsaaka akkyMynsaTOPHbIX
GaTapeMn, ycTaHOBKa. YCTaHOBKa, CHATUE
3aLlUTHON KNeTkn. 3ameHa nponennepos

17-28| PaccmoTpeHne BO3MOXHbIX 12
HencnpaBHOCTEN KBagpokonTepa n nytemn
YCTpaHEeHNs HeUcnpaBHOCTU

Pa3den 3. BusyanbHoe nunomupoeaHue (40 yacoe)

29-32| Teopusa py4HOro BM3yanbHOro 4
nunoTupoBaHus. TexHuka 6e3onacHoOCTU
npy NETHON 3KCnMyaTauMm KonTepoB

33-36| lNepBbit B3NeT. 3aBUCaHWe Ha Marnou 4
BbicOoTe. [NpuMBbIKAHME K NYMbTY yYNpaBrneHus.

37-44| MNonéTbl Ha konTepe. B3aneT. BuceHue. 8
MonéTt B 30He NunoTaxa. Bnepea-Hasag,
BneBo—Bnpaso. [locaaka

45-52| MNonéTbl Ha konTepe. BaneT. 8

53-61| NonéT no kpyry, ¢ yaepxaHuem n 9
n3MeHeHueM BbICOThI. [Tocaaka

62-68| NonéTbl Ha konTepe. B3neT. NoneTsbl No 7
3a[laHHOM TpaeKTopun, C pa3BOpPOTOM,
NU3MeHeHMeM BbICOThbI, MpeogoneHnemM
npensatcTeui . [Nocaaka.

33-34| lNoneT c ucnonb3oBaHnemM pyHKLNN 4
yaep>xaHus BbICOTbI U Kypca. lNMponsseneHue
a3podOTOCHLEMKM

35-36| CopeBHOBaHue 3

CopepxxaHue nporpaMmmbl
Paspnen 1. BBegeHue B kypc (10 yacoB)

Teopusa. Yto Takoe BINJIA. VicTopusi co3ganusi, pasHOBUOHOCTU, NPUMEHEHNE B6ECMMMOTHbIX
neTtaTenbHbLIX annapaToB B Halle BpeMs, B bnvxkarwem byayuiem. Buasl kontepoB. OCHOBHbIE




Ga3oBble anemeHThbl konTepa. [NonéTHbIn koHTponnep. KoHTponneps! ABuratenen. bec
KOMMEKTOPHbIE U KOMMEKTOPHblE MOTOPbI

MpaBuna 6e3onacHOCTM NPW NOAroTOBKE K Nonetam, ynpasneHun 6ecnunoTHbIM netaternbHbIM
annapaTom

®opma nposedeHust 3aHamul — yqe6Ha;| ONCKYCCUhA, 3BPUCTUYECKAA becena

Paspen 2. NpegnoneTHas noaroToBKa, HAaCTpPoMka kBagpokonTtepa (18 yacos)

Teopus. 3HakoMCTBO. N3yyeHrne KOMMOHEHTOB. 3apsiaka akkyMyssiTOPHbIX OaTapen, ycTaHOBKa.
YcTaHoBKa, CHATME 3aLlUUTHOM KNeTkn. 3ameHa nponennepos. PaccMoTpeHe BO3MOXHbIX
HencnpaBHOCTEN KBaApOKONTEPa 1 NyTeN yCTpaHEHUS HEUCMPABHOCTM.

MpakTtuka. MNMpakTuyeckas paboTa c NnpegocTaBreHHbIMW KBagpoKonTepaMmum, n3yvyeHue
KOMMOHEHTOB, OTpaboTKa TEOPETUHECKUX 3HAHWUI MO MOArOTOBKE N 3aMEHE 3N1IEMEHTOB
KBagpokonTepa. HacTtpoika, nogkrntoyeHne annapaTypbl.

Dopma nposedeHus 3aHIMUU - NPAKTUKO-OPUEHTUPOBAHHbIE y4ebHble 3aHATUSA, paboTa B MUHU-
rpynnax

Pazpnen 3. BusyanbHoe nunotupoBaHue (40 yacos)

Teopus. Teopusi pydHOro BM3yaribHOro NMNOTMpPoBaHusl. TexHNka 6e30MacHOCTU Npu NETHOM
akcnnyataumm kontepos. [osTopeHne Th. TeopeTuyeckmne sHaHusA No B3neTy, NONeTy Bnepea,
Ha3aj BreBo, BNpaBo, 3aBMCAHWIO B BO3yXe, a TakK e N0 U3BMEHEHUIO BbICOTbI.

MpakTuka. MpakTnyeckasi paboTa c NpeaocTaBNeHHbIMY KBaApPOKONTepamu, NoslyYeHne NepBUYHOMO
onbiTa ynpaBneHusi KBaapoKonTepoM. PasBuTie HaBbIKOB YNpaBrieHnsl, NOArOTOBKM 1 HACTPOVKM
KBagpokoTepa.

OOyyeHwne B3neTy, Nocagku, yaepxaHuio BelcoTbl. OTpabaTbiBaHWe NPSMONMHENHOrO NoneTa,
noneta no Kpyry ¢ yaepxaHmem u uamMeHeHneMm BbICOTbI. [1oneTbl No 3agaHHOM TpaekTopuu, ¢
pa3BoOpOTOM, M3MEHEHNEM BbICOThI, MPEOAONEHNEM NPENATCTBUNA. [loneTbl ¢ u3MeHeHem
TpaekTopuun . AspodoToChLEMKA.

BbinonHeHne noneTtoB Ha BpeMs. CopeBHOBAaTENbHbIN 3Tan cpeam yyYaluxcs Kypca.

®Dopma nposedeHus 3aHAMUU - NPAKTUKO-OPUEHTUPOBAHHbIE y4ebHble 3aHATUSA, paboTa B MUHU-
rpynnax

KoHTponbHO-OLeHOYHbIe cpeacTBa

OcBoeHue Mporpammbl CONPOBOXAAETCA TEKYLLIMM KOHTPONEM YCNeBaeMOCTM yyalmnxcs. TekyLmm
KOHTPOJIb MPOBOAMTCS B TEYEHWNE BCETO Neproaa oby4eHUst Anst OTCNEXMBAHUS YPOBHS YCBOEHMUS
TEOPETUYECKUX 3HAHUIA, MPAKTUYECKUX YMEHUIN N CBOEBPEMEHHOWN KOPPEKTUPOBKM
obpasoBaTenbHOro npowecca B hopme negarornieckoro HabnoaeHus.

MexaHn3M oueHMBaHUst 0Gpa3oBaTesibHbIX Pe3ynbTaToB

OueHuBaemble Huskun CpenHumn Bbicokumn
napameTpbl /OLeHKH

YpoBeHb TEOPETUYECKMX 3HAHWUN

O6yuvatowmiica 3HaeT | Obyyarowmncs 3HaeT | Oby4darowmincs sHaeT

parmeHTapHo N3y4YeHHbI MaTepuan,| n3y4eHHbln Matepuarn.
N3y4eHHbI MaTepwuan.| HO A5 NOMHOro MoxeT gaTb nornyecku
NanoxeHne pacKpbITUsi TEMbI BblAepXKaHHbIN OTBET,
maTepuana Tpebyetca OEMOHCTPUPYIOLLUIA NOSTHOE
cbnBumBoeE, JONOSNHUTESNbHbIE BnageHve matepuarnom.
TpebyioLlee BOMPOCHI YpoBeHb NpakTUyeckmx

KOPPEKTUPOBKM




HaBoOALLMMU

ypOBeHb NpakTn4eCknx HaBbIKOB U yMeHVIIZ

Pa6ota c BIJA, TpebyeTcsa TpebyeTtcsa YeTko 1 GesonacHo
TEeXHUKa MOCTOSIHHbIA KOHTPONb| Nepnoanyeckoe paboTaeT c
©es3onacHocTU neparora 3a HanoMuHaHuWe o ToMm, | obopyaoBaHWEM
BbIMNOMHEHMEM MpaBur| kak paboTtaTb C
Nno TEXHUKE obopygoBaHnem
Oe3onacHoCcTH
CnocobHocTb He moxeTt MoxeT nogrotoButb, | CnocobeH camocToATENBHO
NnoaroToOBKU U noaroToBUTb, HacTpouTb BIMJA npu | noaroToBUTL, HACTPOUTL
HaCTPOWKN HacTpouTb BIJTA 6e3 | noackaske neparora BIMJ1A 6e3 nomoLm
GecnunoTHoro nomoLuun negarora neparora
netaTtensHOro

annaparta K nonety

CrteneHb
CaMOCTOATENBHOCTH
ynpasneHus BIrJ1A

TpebyeTtca
NOCTOSIHHbIE
NnosicHeHUs1 negarora
npv ynpaenexHun

Hyxnaetcs B
NOSICHEHNN
nocneaoBaTenbHOCTU
paboTkl, HO cnoco6eH
nocne o0bACHEHUS K
caMOCTOATENbHbIM
JencTBmnam

CamocToaTenbHO

BbINOJTHAET onepaunmn npun

ynpasneHumn BIrJ1A 6es
nopckasku negarora

KauecTBO BbINonHeHusi paboThbl

HaBbikn ynpaBneHus B
Liernom nosny4eHsbl, HO
ynpasnexue BIJIA
HEBO3MOXHO 6e3
NpuCcyTCTBUA Negarora

HaBbikn ynpaBneHus B
LiernioM nosyyeHsi,
ynpasnexue BIJIA
BO3MOXHO 6e3
NnpucyTCTBUA Negarora

HaBblkn ynpaBneHus
nonyyeHbl B MOMTHOM
obbeme, npucyTcTBue
negarora He TpebyeTcs

OueHKa NPOMEXYTOUHbIX Pe3yNnbTaToB MO TEMaM U UTOroBble 3aHSITUS MPOBOASATCS B pa3HbIX
dopMax: TecTMpoBaHue, COpeBHOBaHUS.

YcnoBusa peanusaumm nporpaMmmbi

MaTepunanbHoO-TeXHU4YecKoe obecneyveHue

1. kBagpokonTtep dmpmbl Tello — 8 w.

2. kBagpokonTtep Coex Knesep 4PRO — 1 wrT.

3. HoyTBYK — 10 WrT.

4. TenegoH — 1 wr. (+ gononHuTenbHble TenedOoHbI)

5. HTepHeT

MHTepHeT-pecypchl, ANs peanusauuy nporpaMmbil

TeopeTnyeckun matepuan

1. https://ru.wikipedia.org/wiki/MynbTukonTep- o6wwmin 0630p KBagpOKONTEPOB

2.http://mediaworx.ru/wp-content/uploads/2018/05/Tello_User_Manual_V1.2_RU_Lock.pdf-
pykoBoACTBO nonb3osatens Tello

3. http://quad-copter.ru/dji-tello.html - 0630p kBagpokonTepa Tello




Buaoeomartepuan

1.https://dronnews.ru/obzory/dji/dji-ryze-tello.html- 0630op kBagpokontepa Tello

Cnucok nutepaTypbl
1. http://avia.pro/blog/ BecnunoTHble neTatenbHble annaparbl. [poHbl. Mctopus.
2. http://cyclowiki.org/wiki/ BecnunoTHeIN neTaTenbHbIN annapat — Linknoneans
3. https://ru.wikipedia.org/wiki/ BecnunoTHbIN NeTaTenbHbI annapaT — Bukuneans
4. http://www.genon.ru/ Yto Takoe 6ecnnnoTHble netaTenbHble annapaTbl? — [eHOoH

5. http://www.nkj.ru/archive/articls/4323/ Hayka v xn3Hb. becnunoTHble camorneTbl: MakCUMyM
BO3MOXXHOCTEMN



