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I. [TogcHuTeIbHAA 3aNIMCKA

JlomonHuTenpHas 001meoOpa3oBaTebHas oOmiepa3BuBatomias nporpamma «becnuiaor-
Hble aBHAMO/IeJIH M KBAJPOKONTEPbD> TEXHUUYECKOW HAMPABICHHOCTH COCTaBIE€Ha B COOTBET-
CTBHH C HOPMaMH, YCTaHOBJICHHBIMH CIIEAYIOIIEH 3aKOHOAAaTeNbHON 6a30ii:
»  OenepanbHblil 3akoH Poccuiickoit @eneparuu ot 29.12.2012r. Ne273 «O6 obpazoBaHumn
B Poccuiickoit @enepanuny,
*  VYcTaB MyHUIIUIIATHHOTO OIOHKETHOTO 00IIe00pa3oBaTeIbHOTO yupekaeHus «/lebécckas
cpenusis obuieoopasoBarenpHas 1mkoiaa umenu JI.B. PoikoBay.
* JlonoxeHue o pa3paboOTKe, COACPKAHUN M YTBEPKICHUH JIOTIOJIHUTENFHON 001eo0pa-
30BaresibHON oOmiepa3BuBatomieii mporpammbel MBOY  «Jlebecckas COIl umenu JI.B.
PrixoBay.

IIporpamMma 6a30BOro ypoBHS.

OcHoBO# 151 pa3paObOTKH MPOrpaMMBI SIBJIIETCS aBTOpCKas nmporpamma bemoycosa A.C.,
EpmoBa C.A.. «OcHOBBI NporpaMMupoBaHusi Ha si3bike Python Ha npumepe nporpammu-
poBaHusi 0eCIUJIOTHOTO JieTaTeabHOro annapara»(c) ®I'AY "®onn HOBBIX (HOpM pa3BUTHUS
obpazoBanus" 2019r.

AKTYaJIbHOCTh:

B nacrosimiee BpeMs nporecc MHPOpMaTU3aUU IPOSBISETCS BO BCEX cepax dyeroBede-
CKOH aesTenbHOCTU. VCmonb30BaHHE COBPEMEHHBIX WH(MOPMALMOHHBIX TEXHOJOTUH SBISETCS
HEOOXOUMBIM YCIOBUEM YCIIEIIHOIO Pa3BUTHS KAaK OTAEIbHBIX OTpAcieil, TaKk U TocyJapcTBa B
uenoMm. Co3ianue, BHEIPEHHE, SKCIUTyaTalltsl, a TAKKE€ COBEPIICHCTBOBAHNUE MH(POPMAIIMOHHBIX
TEXHOJIOTUH HEMBICTMMO O3 y4JacThsi KBaJHM(PHIMPOBAHHBIX M YBJICUEHHBIX CHEIHAIHNCTOB, B
CBSI3H C 9TUM BHEJIPEHHE Kypca B YU€OHBIH MPOLIECC aKTyalbHO.

[Iporpamma HampaBieHa Ha MOATOTOBKY TBOPYECKOW, TEXHUYECKH I'PAMOTHOM, IapMo-
HUYHO Pa3BUTON JMYHOCTH, 00Ia1a01IeH JTOTHUYECKUM MBIIIJICHHEM, CIOCOOHON aHAIU3UPOBATh
U pelaTh 337a4d B KOMaH/e B 00JaCTH MH()OPMALIMOHHBIX U a3pPOTEXHOJIOIHH, pelaTh CUTya-
IIMOHHBIE KEHCOBBIE 3aJ]aHHsI, OCHOBAHHBIE HA IPYMIIOBBIX MPOEKTAX.

3aHATHS IO IPOrpaMMe pacCUMTaHbl Ha OOIIEHAYYHYIO MOATOTOBKY O0y4YaroluXcsl, pas-
BUTHE UX MBIIUIEHUS, IOTUKH, MaTEMAaTHYECKUX CIOCOOHOCTEH, NCCIIe0BATENbCKUX HABBIKOB.

3ansaTus Kypca 0yayT npoBoauThes Ha 6a3e LlenTpa oOpazoBaHus nMPpoBOro U rymMmaHu-
TapHoro npoguiei «Touka poctay, CO3JaHHOTO B LIEISIX Pa3BUTUS U peau3allil OCHOBHBIX U
JIOTIOTHUTEIIBbHBIX 00111e00pa30BaTeNbHBIX MpOrpamMM LKU(POBOro, €CTECTBEHHOHAYYHOTO U Ty-
MaHMTApHOTO Mpopuiel, GOpMUPOBAHUS COLMATBHON KYNbTYphl, MPOEKTHOH NEsATEeIbHOCTH,
HAIpPaBJIEHHOW HE TOJBKO HAa PACIIMPEHUE MO3HABATEIbHBIX MHTEPECOB IIKOJBHUKOB, HO U Ha
CTUMYJIUPOBAaHHE aKTUBHOCTH, MHUIIMATUBBI M UCCIIEA0BATENBCKON AEATEIBHOCTH 00YyJarouX-
csl.

OTtim4uTenbHBbIE 0COOCHHOCTH NMPOIPaMMBbl 3aKJIIOYAIOTCSA B €€ MPAKTUKOOPUEHTHPO-
BaHHOCTH, UCIIOJIb30BaHUE KEHCOBBIX TEXHOJOTUI MpU 00yUEHUH.

HoBu3Ha nporpamMmsl 3aKitoyaeTcss B MCIOJIb30BaHUM COBPEMEHHOTO OO0OPYIOBaHUS
KaK MHCTPYMEHTA pealu3aliu AeATeIbHOCTH JAeTel NpU pellieHnH KeilcoB.

Ilenarormyeckasi meaeco00pa3sHOCTb MIPOrPAMMBI 3aKJIFOYAETCS B TOM, YTO HMCIOJb30-
BaHUE PA3IMYHBIX MHCTPYMEHTOB Pa3BUTHS F'MOKMX KOMIIETEHIUI y JeTei (4yepe3 KOMaHIHYIO
paboTy) B COUETAaHMU C PA3BUTHEM Yy HUX NPEAMETHBIX HABBIKOB (pellIeHHE KEHCOBBIX 3aj1ad)
MO3BOJUT CHOPMHUPOBATH Y peOeHKa IEIOCTHYIO CUCTEMY 3HAHUW, YMEHUI 1 HABBIKOB.

Azpecat nporpamMmmsl.

[Iporpamma paccuntana Ha aered B Bo3pacte 11-15 mer, mposBisiromMx HHTEpEC K
YIPaBJIEHUIO U HCIHOJIBb30BAHMIO OECHMIIOTHBIX JieTarenbHbIX anmaparoB (BILJIA). HaGop B
rpyniy cBOOOIHBIM.

BapuaTuBHOCTB, BO3MOKHOCTH BbIOOpa H NOCTPOCHWS MHAMBHMAYAJIBbHON 00pa3o-
BaTe/IbHON TpaeKkTopuHM. B mporpamme npeaycMoTpeHa BO3MOXHOCTh OOY4YEeHMsI IO MHIUBU-
IyaJbHOMY y4eOHOMY IIaHy B Ipeesiax OCBauBaeMOM MPOrpaMMBbl, a TaK:Ke OCTPOCHHE UHIH-
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BUyaJbHOM 00pa3oBaTeIbHON TPAEKTOPHH Yepe3 BapHaTUBHOCTh MaTepuaa, MpeloCTaBlIeHHe
3aJaHUil Pa3IMYHON CIIOKHOCTH B 3aBUCHMOCTH OT NCUXO(PHU3UOJIOTMYECKOTO COCTOSHUS KOH-
KPETHOTO peOCHKaA.

Opranuzanus yueOHOTO IpoIecca OCYIIECTBIISICTCS C YI4ETOM MHIWBUIYAIbHBIX 0COOCH-
HOCTel 00y4JaroluXCsl: YPOBHS 3HAHUM U YMEHHUM ydaluxcsl, MHANBUAYAIBHOTO TeMIa y4eOHOM
Y TBOPYECKOW JESITEIBHOCTH U Jp. DTO MO3BOJSET CO3JaTh ONTUMAJIbHBIE YCIOBUS IJI peau-
3alMM NOTEHIUAIBHBIX BO3MOKHOCTEN KAKIOTO y4allerocs.

IIpeeMcTBEHHOCTH

CopepxaHuie mporpaMMbl OMHUPAETCS Ha TEMbl U3 Kypca MHPOPMATHKHU, TEXHOJOTUU U
bu3uKu.

O0beM U CPOK 0CBOEHMS IPOTrPaAMMbI

Cpok peannzanmu nporpammsel «becnimioTHbIE aBUaMOJENIN U KBaApoKonTeps» 1 rox, 9
Mecsues, 144 yaca, 36 Henenb.

®opMblI OpraHu3anuu 00pa3oBaTeJbLHOIO0 Mpoiecca:

- JIEKLINU

-Oecebl

- IPaKTUYECKUE 3a]IaHUS

- pEILIEHUE KENCOB

dopma o0yuyeHusi 110 TporpaMme — O4yHasl.

Pesxxkum 3ansaTuii

3aHATHA IPOBOATCS 2 pa3a B HEJEIIO M0 2 aKaJeMHUYeCKHX Yaca (ATUTebHOCTD 3aHATH
45 MuHyT, MeXy 3aHATUSAMU 10 MUHYTHBIN IEPEPHIB)

Leas Kypca: ocBO€HHE OCHOB NWJIOTUPOBaHUs U ynpasieHus bITJIA.

3agauu:

Obyuarowue:

- HAy4YUTh pabOTaTh C 3apsIIHBIMU yCTpOiicTBaMu, cOopke u HacTporike BITJIA.

- Hay4uTh COBEpUIAThH MOJIET, TUIOTUPOBATH C Uctoyb3oBanueM FPV-o6opynoBanus.

Pazeusarowue:

- Pa3BUTh HABBIKU HCCIIEOBATENbCKOM, HHKEHEPHO-KOHCTPYKTOPCKON I€ATEIbHOCTH

Bocnumamenvnuie:

- 00y4UTh HaBbIKaM CAMOKOHTPOJISA, IPUHSTHS PELISHUH U OCYILECTBIEHUIO OCO3HAHHO-
ro BeIOOpa, yMEHUIO paboTaTh B KOMaH 1€

1. Conep:xanne nporpamMmaol.



Y4yeOHbIii NJ1aH

Ne HasBanue paznena, TeMbl KomnuectBo yacos DopMBbI aTTECTALIUHA KOH-
n/n Bcero | Teopusa | Ilpak- TpOJIs
THKA
1 | Bseznenue B 00pazoBaTeIbHYIO IPO- 2 1 1
rpaMMy, TeXHHKa O0€30MacHOCTH.
2 TexHuka 0€30MacHOCTH MPH TOJIe- 2 1 1
Tax.
3 Keiic 1. «GoTello» 12 6 6 Omnpoc, NpakTUKa MOJIETOB
4 Keiic 2. «TelloEDU» 26 14 12 Omnpoc, cocTaBlieHUE MTPO-
rpaMMBbI ITOJIETOB B CpeJie
IPOTPaMMHUPOBAHUS
3) Keiic 3. «DroneBlocks» 36 10 26 JleMoHCTpanus NuioTU-
POBaHUS B pPyYHOM PEXKH-
M€ 1 IPOrpaMMHOE MU0~
TUPOBAHHE.
6 Ketic 4. «Scratch 2» 24 10 14 JleMOHCTpanus MHUIOTH-
POBaHMS B PyYHOM PEXKH-
M€ M IPOrpaMMHOE MHJIO-
THPOBAHHUE.
7 | Keiic 5. «I[IporpaMmMupoBaHue aBTO- 24 10 14 JleMOHCTpanus MHUIOTH-
HOMHBIX KBaJIPOKOTITEPOBY POBaHWMSI B PyYHOM PEXKH-
M€ M TPOrpaMMHOE MHJIO-
THPOBAHHE.
8 Keiic 6. [IpoBenenune moaéTos B 18 4 14 BrInorHeHUE KOHTPOJIB-
PYYHOM pEXKHME HOTO TeCTa M MPOBEICHNE
COpPEBHOBAHU.
144 56 88

Conep:xxanue yueOHOro mjiaHa

Beenenne B 00pa3oBaTe/ibHYI0 IPOrPaMMy, TEXHHKa 0e30acHOCTH — 2 yaca.
Teopemuueckue ceedenusl.

WHCTpyKTaX MO OXpaHe TpyJAa, UCTOpUs OECNUIOTHOW aBHAIMM, €€ NPUMEHEHHE U
ycTpoiictBo, Buabl BIIJIA. O6cyxnenrne npuMeHeHns OECTUIIOTHUKOB B MIOBCETHEBHOM KU3HH,
n3ydyeHue coctaBHbIX yacteil BITJIA.

Texnuka 0e30MacHOCTH NMPH MoJIeTax — 2 yaca.

Teopemuueckue ceederusl.

B nanHoMm paszgene oOyuwaromuecs MOJdy4aT OCHOBHBIE TEOPETHUECKHE M MPAKTHYECKHE
cBezieHus 00 ucnoab3zoBanuu BITJIA u TexHHKy 0€301aCHOCTH MX MCIIOJIb30BaHMS.

Keiic 1. «GoTello» - 12 yacos.

Teopemuueckue ceederusl.

B nannoMm keiice oOyuaromyecsi mojgy4yaT OCHOBHBIE TEOPETUUYECKHE CBEICHUS 00 HCTO-
puu u pazButuu BIIJIA. 3HakOMHUT ¢ TEPMUHOJIOTHEN TWJIOTUPOBAHUSL U 3JIEMEHTAMH KONTEpa.
IIpakxmuueckas paboma.

[To3BoMsieT HayduThCS YCTAHABIMBATH W HACTPAaWBAaTh MOOWIIBHBIC MPUIOKEHHS IO
ynpasieHuto ApoHami..[lomydar 6a3oBble HABBIKU IO MPOrpaMMHpOBaHUIO mojeTa. IpakTuye-
CKO€ MWJIOTHUPOBAHKE C UCIIOJIB30BaHNUEM IIPETPal, OKOH.

Keiic 2. «TelloEDU» - 26 uacos.

Teopemuueckue céedenusl.

3HAaKOMCTBO C 3THM KEHCOM OCHOBaHO B MPOrpaMMHUpOBaHuK Ha si3bike Scratch. Cocras-
JIeHHEe IporpaMM H3 OJIOKOB M PELICHHE 3aHUMATEIbHBIX I'OJOBOJIOMOK B MPOXO0XIEHUH UIPO-
BbIX YPOBHEH MO3BOJIMT B YBJIEKaTeJIbHOH (hopMe MOTYUUTh MepBble HABBIKK B IPOrpaMMHUpPOBa-
HUU.




IIpakmuueckas paboma.

IIporpamMMupoBaHue  MpOCTBIX  ACUCTBMIA:  B3jeT-nojgeT 4  MeETpa-pa3BopoT-
doTorpadupoBanue-moseT 4 MeTpa — Mocajka.

Keiic 3. «DroneBlocks» - 36 yacos.

Teopemuueckue ceedenusl.

PaboTa ¢ 3TUM NPHUIIOKEHHEM TEPEHECET BUPTYaJbHOE MPOrPaMMUPOBAHUE MHIIOTHPO-
BaHUS B peabHOCTh. OTpabOTKa HABBIKOB IPOIPAMMHOI0 MUJIOTUPOBAHMUS.

IIpaxkmuueckas paboma.

[IpakTH4eckoe NTUIOTUPOBAHUE B CIIOPT3aJIE.

Keiic 4. «Scratch 2» - 24 yacos.

Teopemuueckue ceedenusl.

JlaHHBII KelC MO3BOJISIET IIepeHecTr paboTy ¢ Oiiokamu B SCratCh ¢ MOOMIIBHOTO YCTPOIA-
cTBa B omepainuoHHyro cucremy Windows. HoBbele BO3MOXHOCTH TpH HOAKIIOYCHHE K
Scratch2.0 monysneii ynpasnenust Tello u LegoVeDo 2.0 pacuiupsr 3HaHHs 1O TPOrPaMMHPO-
BaHUIO U MIOJIrOTOBAT O0YYAIOLIErocsi K OCBOEHUIO IPOrpaMMUpOBaHusl Ha si3bike Python

IIpaxmuueckas paboma.

CocraBieHre MporpaMMHBIX OJI0KOB Ha si3bike Python.

Keiic S. IIporpaMmmupoBanne aBTOHOMHBIX KBA/IPOKONTEPOB - 24 yaca.
Teopemuueckue ceedenusl.

PoeBoe B3aumoeiicTBie poOOTOB SBIISIETCS aKTyallbHOM 3a7a4yeil B COBPEMEHHOU po0o-
ToTexHUKe. KBapoKkonTepbl MOKHO CUMTATh JieTarolel podotoTrexHukoi. loy kBaxpokonTe-
POB, BBITIOJTHEHHE 33/1aHUSI OOCBBIMH OCCITMIIOTHBIMH JIETATEIFHBIMU allllapaTaMy - TaKue 3aj1a-
YY PEIAIOTCA ¢ IOMOIIBIO IIPUMEHEHUS AITOPUTMOB POEBOTO B3aUMOACUCTBHSI.

JlaHHBIN Kelic MOCBSAIIEH CO3/IaHuIO0 110y KonTepoB u3 3x BIIJIA BeimonHsOMMUX MOJIET B
aBTOHOMHOM pexume. OOydarolyecs MolydaT MepBble HaBBIKU MPOIPaMMHPOBAHUS TEXHUYE-
CKOM cucteMbl Ha s3bike Python TectupoBaHne HaMTUCAHHOTO MPOTPAMMHOTO KO/Ia B PA3IMYHBIX
pekuMax U no3uiroHuposanue no Aruco-mapkepam

IIpakxmuueckasn paboma.

BrinosiHeHne 10JIETOB B aBTOHOMHOM PEXHUME U TECTUPOBAHUE HAIIMCAHHBIX ITPOrPAMM-
HBIX KOJIOB B PA3JIMYHBIX pexKUMaXx.

Keiic 6. IIpoBenenue noiéros B pyuHoMm pesxxume. roropasi arrectauus — 18 yacos.
Teopemuueckue ceeoenusl.

OcymectBienne BusyanpHoro nwiotuposanue BITJIA. Aspoaunamuka nosera. Ilnann-
pOBaHME U MPONUCHIBAHUE MOJETHBIX 3a/laHuil U MUCCUU. AdpodoTochemka mpu nomomu Ma-
VicPROPIlatinummist mocneayromiero BuneoMoHTaxa Ha Kypee IT, wnu cozmanust 31 mopeneit
MECTHOCTH Ha Kypce XauTek.

Ilpakmuyeckas paboma.

CopeBHoBaHUs U TpynmoBsie mojetsl Ha Tello. Yuactue B MexxpailOHHBIX COPECBHOBAHU-
X Aspo-(ecTuBas.



I11. Ilnanupyemble pe3y/bTaThl peaju3aly NPOrPaMMbl.

MertanpeamMeTHble pe3yJabTaThl:

- yMeHue paboTaTh B KOMaH/Ie

- HaBBIKU UCCJIEIOBATENBCKOM, MHKEHEPHO-KOHCTPYKTOPCKOM JIeATEIbHOCTH
JIn4yHOCTHBIE pe3yJIbTaThl:

- HaBBIKU CAMOKOHTPOJIS, IPUHATHUS PELICHUI U OCYIIECTBICHUSI OCO3HAHHOTO BhIOOpa
IIpenmeTrHble pe3yabTaThl

- yMeHHe paboTaTh C 3apsAIHBIMH YCTPOMCTBAMHU

- yMeHHEe coOupath u HacTpauBath BITJIA

- HaBBIKY [TMJIOTUPOBAHUS



IV.Komniieke opraHn3anmoHHO-NeJArOri4eCKux yca0Buil

Kanennapublii yueOHbIi rpadpuk

Mecsn Henenu oOyue- | 3aHsTHs / 13 HUX KOHTPOJIbHBIC /KAHUKYJISIPHBIA TEPUOJT

HUSA
1 rox oOyueHus
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1 y

CenTs0pb

nexadpb

(o]
<IN MMM MMMIKM KM KM M =

16

2 — € TIOJIyTO/THE

17

18

19

20

21

SuBapp 22

- 23

Man 24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

AlpMNMMMMKMMMMKMMIMKI KK MMM R < 18 |H

Urons - 39-52
aBTyCT

Ko - Bo yueOHBIX Henenb

Kox — Bo 3ansaTuii B HCOCIIIO

NN W
(op}

Kox — Bo ak. yacoB B HeelI0

Bcero gacos o mporpamme | 144




YcaoBus peanzanuy NporpaMmsl
Kanposbie
IIporpammy peanusyer nenaror JONOJHUTEIBHOIO 00pa30BaHMs, UMEIOLIET0 3HAHUA IO

TEXHHYECKOMY YCTPOUCTBY M oOciyxuBanuto BITJIA, HaBeiku mporpammupoBanus Scratch,
Python, Biaacromemy ymenusmu ynpasicaus BIIJIA B py4HOM 1 IpOrpaMMHOM PEKUME.

MarepuajibHO-TeXHUYECKoe oDecrneyeHue

Jns peanuzanuu mporpaMMel OyieT UCHOIb30BaThes obopynoBanue Llentpa o6pazoBanus nug-
POBOT0, €CTECTBEHHOHAYYHOT'0, TEXHUYECKOTO U TYMaHUTAPHOTO MPOUIICH:

HoytOyk yunt.Raybook Bil105;

KBangpoxkonrep 1

KBanpokonrepsr 2 Tallo -5 wr.

WHTEepakTUBHBIN KOMIUIEKC C BBIYUCIUTEIBHBIMU OJIoKaMu 1 M00.kperut.JeminiCo-2
CmapTtdoH Samsung Galaxy M31

Pabouee mecmo obyuarowezocs:

HOYTOYK:  IpPOU3BOJUTENBHOCTh  Mpoueccopa (mo  Tecty  PassMark- CPU
BenchMarkhttp://www.cpubenchmark.net/): He menee 2000 exuHuUIl; 00bEM ONEpATHB-
HOM mamsTu: He MeHee 4 ['0; o0bem Hakonutenst SSD/eMMC: e menee 128 I'6 (umm co-
OTBETCTBYIOIIH 1O XapaKTePUCTHKAM NEPCOHAIBHBIN KOMIIBIOTEP ¢ MOHUTOPOM, KIIABU-
aTypoil U KOJIOHKaMH).

Pabouee mecmo npenooasamens:

HOyTOYK: mporeccop IntelCorei5-4590/AMDFX 8350 ananoruvnas wid Oojiee HOBas
mojenb, rpadpudeckuii mpoueccop NVIDIAGeForceGTX 970, AMDRadeonR9 290 ana-
JIOTUYHAs UM Oojiee HOBas MOJEINb, 00bEeM ONepaTUBHON mamsTu: He MeHee 4 1'0, Bu-
neosbixoq HDMI 1.4, DisplayPort 1.2 unu Gosiee HoBast MoJieNb (MM COOTBETCTBYIOLIUI
M0 XapaKTePUCTUKAM TEPCOHAIBHBIA KOMITBIOTEP C MOHHTOPOM, KIaBHATYpPOH M KOJIOH-
KaMH);

KOMITBIOTEPHI JOJDKHBI OBITh MOJKIIOUEHBI K equHoi cetn Wi-Fi ¢ moctynmom B mHTEp-
HET;

Ipe3eHTallMOHHOe 000py10BaHKE (IIPOEKTOP € 3KPAHOM) C BO3MOXKHOCTBIO MOJKIOYE-
HUS K KOMIIBIOTEPY — | KOMIUIEKT;

GaumyapT ¢ KOMIUIEKTOM JMUCTOB/MapKepHasi TOCKa, COOTBETCTBYIONIUN HA0Op MUChMEH-
HBIX NIPUHAUIE)KHOCTEN — | mT.;

10JIe METOK;

Wi-Fi poyrep.

IIporpammHoe obecnieueHue:
 komnusiTop Python 3.5;

* BeO-Opay3ep;

* naket o¢ucHoro I10;

* TEKCTOBBIN pPEAKTOP.

HNudopmaunonnbie pecypebl

1. https://zen.yandex.ru/media/digital_reviewer/tello-edu--luchshii-dron-dlia-ucheby-i-
razvlechenii-5d63e73844742600adcle3df

2. https://hubsan.store/kvadrokoptery-s-fpv-translyaciey/radioupravlyaemii-
kvadrokopter-hubsan-zino-2.html

3. https://zen.yandex.ru/media/id/5¢2¢c9b3b1db07f00abad37fa/bpla--bespilotnyi-
letatelnyi-apparat-5¢7d36995a610d00b475e05d


https://zen.yandex.ru/media/digital_reviewer/tello-edu--luchshii-dron-dlia-ucheby-i-razvlechenii-5d63e73844742600adc1e3df
https://zen.yandex.ru/media/digital_reviewer/tello-edu--luchshii-dron-dlia-ucheby-i-razvlechenii-5d63e73844742600adc1e3df
https://hubsan.store/kvadrokoptery-s-fpv-translyaciey/radioupravlyaemii-kvadrokopter-hubsan-zino-2.html
https://hubsan.store/kvadrokoptery-s-fpv-translyaciey/radioupravlyaemii-kvadrokopter-hubsan-zino-2.html
https://zen.yandex.ru/media/id/5c2c9b3b1db07f00abad37fa/bpla--bespilotnyi-letatelnyi-apparat-5c7d36995a610d00b475e05d
https://zen.yandex.ru/media/id/5c2c9b3b1db07f00abad37fa/bpla--bespilotnyi-letatelnyi-apparat-5c7d36995a610d00b475e05d

V. (I)Oprl aTTeCTaHl/IH/ KOHTPOJIHA. O]_[eHO‘lHI)Ie MaTEepHaAJIbI

@®opMbl aTTECTALMUA/ KOHTPOJIS

IIporpamma noapasymeBaeT UCIOIb30BAHUE PA3IMUHBIX 3TAIOB M BUJOB KOHTPOJIA, aT-
TECTAaLlM, TAKAX KaK:

- Tekyluuii KOHTPOJIb 110 3aBEPIICHUM HEKOTOPBIX TEM B BUJE OIIPOCA U PEUICHUS KEH-
COBBIX 3a/1a4.

- UToroBasi arrecTanusi 1o 3aBEPIICHUIO MPOTPAMMBI MPOXOAUT B (OpPME MPOBEPKH
TEOPETUYECKUX U IIPAKTUYECKUX 3HAHUNA ¥ yMEeHMU. OLeHKa TEOPETUYECKUX 3HAHUMI ITPOBOJUT-
cs B popme Tecta. MiToropast oreHKa MpakTUYECKUX YMEHUN MPOBOAMTCS B BUJIE 3aUeTa IO IH-
aotupoBaHuio. [Ipu BBINOIHEHMHU 3aJaHMs 110 NHJIOTUPOBAHHIO OoopMIisieTcss KapTa Hadlo/e-
HU 110 ¢(HOPMUPOBAHHOCTH METANIPEIMETHBIX M IMYHOCTHBIX PE3YIbTATOB.

OneHo4Hblie MaTepuaJibl

JIMarHocTHKA NpeIMeTHLIX Pe3YJJbTATOB

TECT JUUISI TIPOBEPKU TEOPETUUYECKHNX 3HAHUI 10 IIPOTPAMME «BECITHJIOT-
HBIE JIETATEJIBHBIE AIIITAPATBI»

1.Yto Takoe KBanpokomnrep?

1) 3TO GecIUIOTHBIH JIeTaTeNbHBIN anmnapar

2) 0OBIYHO YHpaBIseTCS MYJIBTOM JTUCTAHLIMOHHOTO YIIPABJIEHUS C 3eMIH
3) uMeeT OJIMH MOTOP C ABYMs MIPOTIEIITIEpaMu

4) umeet yeTbIpe MOTOPA (MJIM MEHBIIIE) C YETHIPbMS MpoTeiepaMu

2. B PoccuiickoM 3aKOHO/IaTEIbCTBE YCTAaHOBJICHA
MaKCUMalbHasl Macca KBaJApOKOITepa He TPeOyIOIIEero
CIIELIMAIBHOTO Pa3pEeIEHUs Ha MOJIETHI:

1) 1o 250 rpamm 2) no 500 rpamm

3) no 1000 rpamm 4)

3. Ha KapTUHKC MMPEACTABJICH KBAAPOKOITEP U CXEMa-
TUYHO IMOKAa3aHO HAITPABJIICHUEC BpallilCHUS BUHTOB.
Vkaxu BCPHOC HAIIPABJICHUC IBUKCHUA «BIICPECI»

KBaJpOKOIITEpa:
1)12)23)3

4. Yro Takoe 3JIeKTPOHHBII perynsiTop 060poToB?

1) ycTpoicTBO /1Sl yIIpaBieHus 000poTa-

MH 3JIEKTPOJABUIATENS, IPUMEHAEMOE Ha PAJUOYIIPAB-
JIIEMBIX MOJIENSAX € AJEKTPUYECKON CHIIOBOM YCTAaHOBKOM
2) yCTpOMCTBO JUIs yIpaBiIeHUs: 000POTOB PE3UHOMOTOPHOTO ABUTATENs
3) yCTpOMCTBO i yIpaBiaeHUs 000pOTaMU CEPBOMAITMHKH

5. Kv-rating nmoka3bIBaer:



1) ckoBbKO 0OOPOTOB COBEPIIUT ABUTATENb 32 0aHY MUHYTY (RPM) mipu onpeeneHHOM Hamnpsi-
KEHUU

2) eMKOCTh O0aTapen MUTaHus KBaJApOKOITepa

3) cKOpOCTb IBUYKEHUS KBaJPOKONTEPA IO MPSIMON

6. Pacimdpyii Hagmuce: Turnigy Multistar 5130-350

1) sTo ABHraTens ¢ BEICOTOM 51MM, auamerpom ctatopa 30 MM u KV 350
2) 9TO ABUTraTElb C TUaMeTpoM cratopa 51 mwm, Beicotoit 30 MM 1 KV 350
3) aTo mBHTraTeNh C AMAMETpoM poropa 51 mm, BeicoToit 30 MM u KV 350

7. Pacmmdpyii Haamucs: Scorpion M-2205-2350KV

1) sTo ABHraTeNb ¢ IMAMETPOM craTopa22 MM, BbicoToit 5 MM u KV 2350
2) 9TO ABUTATENb C AMAMETPOM poTopa 22 MM, BeicoToi 5 MM u KV 2350
3) aT0 ABUTATENb C BHICOTOM 22MM, TuamMeTpoM cratopa 5 MM u KV 2350

8. UeM Jryd1iie HCHOIb30BaHNE OECKOIIIEKTOPHOTO JBUTATEISA?

1) tyuriee COOTHOIIEHHE Macca/MOIHOCTS, Jyutee KITJ]

2) nerye 3) KOMIIAaKTHEE

4) MeHbllIe TPEIOTCS 5) MPAKTUYECKU HE CO3/1at0T IIoMeX

9. IlapameTp yKa3bIBaroOIUi, Ha CKOJIBKO MOJIHSUIICS ObI IPOIEIIEp 3a OAUH 000pOT BOKPYT CBO-

el ocu ¢ JaHHBIM HAKJIOHOM JIOIIaCTH, €CJIN OBl OH ABUTAJICA B IINIOTHOM BCIICCTBC, HA3bIBACTCA:
1) Scrutch 2) Pitch 3) Patch

10. Pacumdpyii mudposoe obo3HaueHHE Iponeuiepa pazmepom 10x4,5:

1) IlepBas uudpa B MapkupoBKe 0003HAYAET LIAr BUHTA B Ar0IMax, a BTOpas — IMaMeTp BUHTA
2) IlepBas nudpa B MapKUpPOBKE 0003HAYAET TUAMETP BHHTA B IIOWMax, a BTOpasi — JHAMETP
OTBEPCTHUS O] OCb MOTOPA

3) IlepBas uudpa B MapKupoOBKE 0003HAYAET TUAMETP BHHTA B JIIOMMax, a BTOpasi — IIar BUHTA

11. ITocmotpu
Ha PUCYHOK U
YKaKU, KAKUM
CJIOBOM OTMEYEH
TaHTax:

1) Roll

2) Pitch

3) Yaw

12. ITocMOTpH Ha PUCYHOK U YKa)KU, KAKMM CJIOBOM OTMEYEH KPEH:
1) Roll 2) Pitch 3) Yaw

13. TlocMOTpH Ha PUCYHOK U YKa)Ki, KaKMM CJIOBOM 0003Ha4yaeTcs phICKaHUE:
1) Roll 2) Pitch 3) Yaw

14. Kak pacummdponsiBaetcst abbpesuarypa FPV?
1) Hocumas kamepa 2) noseTsl 6e3 ynpasieHus 3) BUJ OT IepBOro JIUIa

15. Tloné€THbIi KOHTPOIUIEP — ATO:
1) 31eKTpOHHOE YCTPONCTBO, YIIPABIIAIOIIEE MMOJI0KEHUEM KaMepbl JUIsl 3alIUCH BUJIE0
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1) nyIeKTpOHHOE YCTPONCTBO, YIpaBJsIolIee MOJIETOM JIETATeNIbHOTO arnmapara.
2) BJEKTPOHHOE YCTPOUCTBO JJIsI CBSI3U Uepe3 CIyTHUK

16. Yto Takoe npouenypsl ARM u DISARM? Kak oHu BbinonHstoTcs?

ARM — 310

DISARM - st0

17. Yto nenaTh €ciiu KBaJIPOKOITEP yAAPHIICS O 3EMIIIO U ITOTEPSI YIpaBieHue?

1)

2)

3)

4)

5)

18. Uto obs3arensHO HYxHO npoBeputh [IEPEJ] BbUTETOM?

1) 3aTsHYTOCTh raeK MPOIEUIEPOB U OTCYTCTBHE OOJITAIOIIUXCS TPOBOIOB
2) 3apsa akKyMyJISITOPOB M IPABUIIBHOCTh YCTAaHOBKHU ITPOIEIIEPOB

3) Kperuienue 1 1eloCTHOCTD 3alMT IPONEUIEPOB

19. Yto HEJIb34 nenatb Bo BpeMs moJiera?
1) CrosTh COOKY OT 30HBI IOJETOB
2) JIBurath CTUKaMH B KpalHUE TTOJIOKEHUS

3) MemyierHo netaTh

4) Jletatb BbIlIe COOCTBEHHOTO pOCTa

20. Yro penath cpa3y nocie npu3emieHus?
1) Cororpaduposats Ha TeaeoH

2) BBIKIIIOUUTD ITYJIBT

3) Iopoiitu K KONITEPY U OTKIOUYUTH ero LiPo akkymymsTop
4) Disarm ¥ IpOBEpUTH I'a3

VpoBHH 1o utoram tecra: Beicokuii 80 — 100 % , cpemuunii 60 — 79 %, HU3KUN - MEHEE
b 9

60%.

3AJAHUE TI0 TTMJIOTUPOBAHUIO JJIS TIPOBEPKU ITPAKTUYECKUX YMEHUH U

HABBIKOB

(kax1IpIil KpuTepuii oneHnBaetcs B 1 6asmn)

IToaroToBka K IIMIIOTH-
POBaHUIO

Komangnast cOopka KOHCTpYKLIUU
HaBbIiku ucciieoBatenbCckoi 1 KOHCTPYKTOPCKON JESTENbHOCTH
WHxeHepHoe pemeHne

HpOXO)KI[eHI/IC TPacCChIl

IIpoxoxzaeHue BOpoT

[TpoxoxaeHne MTOBOPOTHBIX CTOJIOOB O€3 KacaHUst

Konrep He BbUIETEN 32 IPEEIBI TPACCHI

[IpoxoxnaeHue xoser

ITocanka Ha MOCaJOYHYIO TUIOIIAAKY

Kacanus 3emiin OTCYyTCTBYIOT

BrInonHeHa 0cTaHOBKa MPOTEIIEPOB MPU BXOXKJICHUU B CETKY
Bemmonaen disarm wwm Kill switch mo okoxnuanuu mosera

OneHka HaBBIKOB ca-
MOPETYJISLINT

YMeHue 10roBapuBaThbCs
YMeHue ObICTPO COPUEHTHPOBATHCS B TEXHUUECKU CIIOKHOM cHTya-
05051
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YMeHHE OLEHUTh U CKOPPEKTUPOBATh KOHCTPYKLMIO IIPU TEXHUYE-
CKMX HeIolaaKax
YMeHHe apryMEeHTUPOBAaHHO OTBEYATh HA BOIIPOCHI

YpoBHM 0 UTOTaM BBINOJIHEHUs 3aaanust: Beicokuii 80 — 100 % , cpexnuit 60 — 79 %,
HU3Kui - MmeHee 60%.

KapTa Haﬁ.]'IIO)IeHI/Iﬁ METANIPECAMETHLIX U JIMYHOCTHBIX PE3YyJbTAaTOB

oU MertanpeaMeTHbIE PE3YIbTaThl JInuHOCTHBIE PE3YyIbTATHI
pebeH- | YMenue pabo- | Pemenne — koH- | YMeHue YMenue  KoH- | Pemenus,
Ka TaTh B TMape, | QIUKTHBIX CHUTY- | IPUHUMATh | TPOJIHUPOBATH MIpUHUMAae-
yMEHHUE JOro- | aluii KOHCTPYK- | pEIIeHHUS, ceOst B CUTyalll- | MBIE B CHUTY-
BApPUBATHCS TUBHBIMU CIIOCO- | BBIIOJIHATH AX MEXINY- | auusax coos,
Oamu JIeHCTBUS HOCTHOTO B3aH- | OJIOMKH,
pauuoHalb- | MOJAEHCTBUS aBapuu
HO CJIOKHB- BIUUTA noru-
HICHCS CHUTY- 4ecku 000c-
anuu Ha Oc- HOBAHBI
HOBE  BHU3Y-
IBHOTO
HaOJIFOJEHUS
BIUTA u 3a-
JJaHHOU emy
IPOrpaMMbI
123 123 123 123 123

3 — KpuTepuil IpeICTaBIICH B MIOJTHOM 00beMe (BBICOKHIA)
2 — KpUTEPHH MTPECTABICH YACTUIHO (CPETHHIA)
1 — xputepuii Masio BbIpaxKeH (HU3KUiL)

AHKETHI U1 OHEHVMBAHUWA YIOBJIETBOPEHHOCTU KAUECTBOM ITPOI'PAMMBI

AHKeTa )11 00y4alouMXxcs B KOHIEe Y4eOHOro roja.
1. Ykaxu cBoii Bo3pact
A. Yuammiica 1-4 xnaccoB
b. Yuamuiicsa 5-9 xmaccoB
B. Yuammiicg 10-11 xmaccos

2. OneHr ypoBeHb CBOETO HHTEpECA K 3aHITHAM B O0bEIMHEHUH ?
A. Bceerza ¢ y0BOJIBCTBHEM MTOCEIIAI0 3aHATHS

b. Bpemenamu MHTEpEC K 3aHATHIM CHUXKAECTCS

B. Poaurtenu yacto yroBapuBaroT MEHsI IOCEIATh 3aHATHS

I'. 3aTpyaHsrOCH OTBETUTH

3. JIoBOJICH JTH ThI OOYICHHEM B OO TUHCHHH ?

A. Jla.

b. Her.

B. He 3naro.

4. Kak, Mo TBOeMy MHEHHIO, BIIHSICT MTOCEIICHNE 00O TMHEHHUS Ha TBOIO YCIIEBAEMOCTh B IIIKOJIE?
A. TlonoxxuTenbHO BAMsET (OBBIIIAET MIKOJIBHYIO YCIIEBAEMOCTb)

b. Bnusier ckopee moJIOKUTENIbHO, YEM OTPULIATEIIBHO

B. Hukak He Biusier

I'. Bauser ckopee oTpUIaTENbHO, YEM MOJIOKUTEIIHHO
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J. OtpunarensHo BIUSET (CHUXKAET IIKOIbHYIO YCIIEBAEMOCTh)
E. 3arpynusiocs OTBETUTH

5. Kakue Ha TBOW B3I YEPTHI IMYHOCTH PA3BUBAIOT 3aHATHUS B 00beAMHEHUE?

A. Pa3BuTHE TMYHOCTHBIX Ka4eCTB (IUCLMIIIIMHA, BHUMATEIIbHOCTh, AKKYPaTHOCTb U T.I1.)

b. Pacimpenune kpyros3opa, HOBBIILIEHUE YPYAUPOBAHHOCTH

B. Pa3BuTHe HHTEIUIEKTyalIbHBIX CIIOCOOHOCTEH (YETKOCTh MBILUIEHUS, CIOCOOHOCTD AeaTh
BBIBOJIBI U T.I1.)

I'. Pa3zBuTHE TBOPYECKUX CIIOCOOHOCTEH (pHCOBaHKE, MOJECIUPOBaHKE, IPUAYMbIBAHHE HOBOI'O)
J1. PazBuTHe HaBBIKOB OOIICHNUS

E. IloBbllieHue 0011ero KylIbTypHOTO YPOBHS (pa3BUTHE TEXHUUECKON peuH, )

K. IloBblieHHE HHTEPECA K yUEOHOMU AESITEIbHOCTU

3. 3aTpyIHAIOCH OTBETUTH

6. Uto Ha 3aHATHIX HpaBATCS TeOe OOJbIIe BCero?

A. Korja mbl y3Haem, 4To-HUOY/b HOBOE

b. Korna mbl u3yyaem HOBBIE J€OIOTHI.

B. Korga Mbl mpoBOAMM KOHTPOJIBHYIO TPEHHUPOBKY (COPEBHOBAHUS)

I'. Korna Mbl 3aHMMaeMcs JPyTUMU UTPaMu

J. Korna MbI 3aHUMaeMCsi OTIPECIICHHOM TaKTUKOH ( )

7. Kakuie TeMbl 3aHATHIA B 3TOM y4eOHOM o1y MOKa3anuch Tede Hanbosee HHTEPECHbIMU?

AHKeTa y/I0BJIETBOPEHHOCTH JIs1 Po/iuTeJIeii 00yyaomuxcs B KOHIE Y4eOHOro roaa.

1. YaoBneTBOpeHBI 11 BBI AeSITETIbHOCTRIO O0OBETMHEHUS ?
1. Jla.

2. Her.

3. Otyactu.

4. 3aTpyIHAIOCH OTBETHUTh.

2. Y aoBneTBOpeHsI 11 Bbl kKauecTBOM Mpe10CTaBIsIEMbIX
JOTIOTHUTETFHBIX 00pa30BaTeNbHBIX YCIyT Bamemy pebeHky?
1. Jla.

. Her.

. OTyacru.

. 3aTpyIHAIOCH OTBETHUTH.

AW

. UnTepecHo nu Bamemy peGeHKy mocemarh 3aHITUsS 00beTUHEHHS?

Ha.

. Her.

. OTHacru.

. 3aTpyIHSAIOCH OTBETUTb.

. YoBneTBopeHs! i Bel pesxumMom paboTsl 00beTUHEHHS? (IHU, BPEMS, TPOIOJDKUTEITLHOCTh
3aHITHIA)?

A. [a;

b. Her;

B. 3arpyaHsitoch OTBETHUT.

5. Kakyro dhopmy B3aumopeiicTBus Bol ncnomnp3yeTe mpu OOIICHUH C TTe1arorom?
A. KoncynbTamnuu 1o tenedoHy, B COIUANBHBIX CETAX U MPHU BCTpEUe.

13



b. PoguTtensckoe coOpanue.
B. CoBmecTHas 1esTeNbHOCTh C pEOCHKOM U MeJaroroM (y4actue B MEpOIPUATHSX).

8. Uto Brl oxunaere ot 3ansatuii Bamero pedenka B 00beanHeHUN?

V1. MeTtoauueckoe odoecrneueHue

OTnuuuTeNbHON 0COOEHHOCTHIO JAaHHOW MPOTpaMMbl SBJISETCS OPUEHTALMs HA KOMIIE-
TEHTHOCTHBIN MOJXO0/I, TO3BOJISIONIMNA 00yJaroMMcs pa3BUBaTh U HapallUBaTh MPEAMETHBIE U
MEXIpPEAMETHbIE KOMIIETEHIIMH, HEOOXOIMMBbIE NIJIsl PEelIeHUs] TEXHUYECKUX 3a7ad B cdepe co-
BPEMCHHBIX OCCIUIIOTHBIX TeXHOoJorui. IIporpammoii mpeaycMaTpUBarOTCS CICIYIOMIHA METO-
JTUYECKUM MHCTpyMeHTapuii: @opMbI OpraHu3anuy y9eOHOU IesATeIbHOCTH:

— IpynIoBas;

— UHAMBH/IyaJIbHAS/CaMOCTOSI TENIbHAS,

— TapHasi;

— B MaJibIxX rpynnax. ®opmsl 3aHATHI:

— IIPAKTHUYECKOE 3aHSATHE;

— KOHCYJIbTALIHS;

— 6ecena. Mcmonb3yeMble METO/IBI B paMKaX 3aHATU:

— KeHMC-MEeTOo.;

— IIPOEKTHBIN METO[;

— npoOieMHOe o0y4yeHne. Buibl yaeOHOM NesTeNbHOCTH B paMKaxX 3aHSATHIA:

— aHallu3 U pelieHue npoOIeMHBIX CUTYAIIHIA;

— IIPOCMOTp MPE3EHTALUI U BUICOPOJIUKOB;

— IIPOBECHHE IKCIIEPUMEHTOB. B mporiecce BBIMOIHEHUS CAaMOCTOSITENIbHON pabOThl MOKHO BBI-
JIEJIUTH CJIEYIOIINE YPOBHHU:

— TO03HaBaTeNbHas ASITEIbHOCTh 00YYaOIIErocs MPOsBIIETCS B y3HABAaHUH, OCMBICICHHUH, 3a-
nomuHanuu. L{ens Takoro poja pa®oT: 3akperuieHne 3HaHu#, GOpPMHUPOBAHNE YMEHUN, HABBIKOB.
— PEKOHCTPYKTHUBHBIE CAMOCTOSATENbHBIE Pa0OTHL. B X0€ Takux paboT MPOUCXOIUT MEPECTPOIi-
Ka pellleHuH, COCTaBJIeHHE IUIaHa, TE3UCOB, AHHOTUPOBAHUE.

— TBOpYECKasi caMOCTOATeNbHas paboTa TpedyeT aHanu3a MpoOIeMHON CUTYaI[H, TOTYYeHUS
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VIl. Cnucok aurepatypsbl

O61eobpazoBaTenibHas 001IEepa3BUBAIOLIAs MPOrpaMMa TEXHUUECKON HAIIPaBIEHHOCTH
«OcHOBBI MPpOrpaMMIpoBaHus Ha A3bike Python Ha npuMepe mporpaMMupoBaHusi
0ecnmUJI0OTHOTO JieTaTeabHOro annapara» Astopsl: A.C. benoycoa, C.A. Epmios (¢)
M.:®onx HOBBIX (hopM pa3BuTHs 0OpazoBanus, 2019

AdBPOKBAHTYMTYJKHT. Anekcanap @omenko. — 2-e uz., nepepad. u gom. — M.:Douj
HOBBIX (popM pazButHs o6pazoBanus, 2019 —154 c.
https://github.com/dji-sdk/Tello-Python.
https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf.
https://stepik.org/course/IIporpammupoBanue-ta-Python-67/
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https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf
https://stepik.org/course/Программирование-на-Python-67/

