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I. IlosicHuTeJALHAA 3aNUCKA

JononuuTtenbHas obuieoOpa3oBarenbHas oOuiepa3BuBaioiias nporpamma «becnuiaoTHbie
aBHAMO/IeJH U KBaJIPOKONTEPb» TEXHHUYECKOW HAIMPABICHHOCTH COCTABJIEHA B COOTBETCTBUU C
HOpMaMH, YCTAHOBJICHHBIMHU CJIEYIOIIEH 3aKOHOJATEIbHOM 0a30ii:

=  Oepepanbubiii 3akoH Poccuiickoit @enepanuu ot 29.12.2012r. Ne273 «O6 obpa3zoBaHuu B

Poccniickoit denepanuny;

* VYCcTaB MYHUIIMNAIBHOTO OIOHKETHOTO 00IIe00pa3oBaTenbHOTO yupexaeHus «Jledécckas
cpenHsisi odmeoOpasoBarenbHas mkoixa umeHnu JI.B. PerkoBay.

= JlomoxxeHue o pazpaboOTKe, COAEPKAHUH M YTBEP)KJICHUHU JIOTIOJIHUTEIILHON 00111e00pa3oBa-
TeNnbHOU oOmiepaspuBaronieit mporpaMmel MBOY  «Jle6€cckass COILl umenn JI.B. PeikoBay.

[Iporpamma 6a30BOTO YpOBHSI.

OcHoBo¥ A51s1 pa3paboTKU IporpaMMBbl sIBJIsieTCsl aBTopckast nporpamma benoycosa A.C., Ep-
moBa C.A.. «OcHOBBI IPOrpaMMHpPOBaHuA Ha s3bike Python Ha npumepe nporpamMupoBanus
0ecnuJI0THOTO JeTaTesibHOro annapara»(c) ®I'AY «®Poua HOBBIX GopM pa3BUTHUS 0OPa30BaHUD»
20109r.

AKTYaJIbHOCTh:

B HacTosmiee BpeMst mporiecc HHPOpMaTH3aIMK IPOSBIISIETCS BO Beex chepax yeaoBeuecKon
nesTenbHOCTH. Vcnoib30BaHre COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH SBJISIETCS HEOOXO0AU-
MBIM YCJIOBHEM YCIIELTHOTO Pa3BUTHUS KaK OTAENbHBIX OTpacieil, Tak U rocyaapcTsa B ejaoM. Co3aa-
HUE, BHEJpPEHHUE, JKCIUTyaTalMs, a TaKKe COBEPIIEHCTBOBAHWE WH(GOPMAIMOHHBIX TEXHOJOTHUI
HEMBICIUMO 0e3 y4acTusi KBaTu(UIIMPOBAHHBIX U YBICUEHHBIX CIEI[UAIINCTOB, B CBA3H C 3TUM BHE/I-
peHue Kypca B y4eOHBIN MpolIece aKTyaabHO.

[IporpaMmma HampaBiieHa Ha MOATOTOBKY TBOPYECKOM, TEXHUYECKH I'PAMOTHOM, TAPMOHUYHO
Pa3BUTOM JIMYHOCTH, 00JIajatoNIel JJOTHYECKUM MBIIIIJIEHUEM, CITIOCOOHON aHAIU3UPOBATh U pelIaTh
3aJ1aud B KOMaH/ie B 00J1aCTH HH(POPMAIIMOHHBIX U a3POTEXHOJIOTHM, peliaTh CUTYal[MOHHbIE KeHCo-
BbI€ 3a/laHMsI, OCHOBAHHBIE Ha IPYIIOBBIX TPOEKTAX.

3aHATHS [0 IPOrpaMMe PACCUUTAHBl HAa OOIEHAYYHYIO MTOArOTOBKY OO0Y4aroLIuXcsl, pa3Bu-
THE UX MBIIJIEHHUS, JIOTUKH, MAaTEMaTHYECKUX CIIOCOOHOCTEH, HCCIIE0BATENbCKUX HABBIKOB.

3ansaTus Kypca OyayT mpoBoauThes Ha 6a3e LlenTpa oOpazoBaHus 1udpPOBOTO U TyMaHUTAP-
Horo npoguiei «Todka pocTa», CO3TaHHOTO B LEJAX PA3BUTUS U PEATM3alMi OCHOBHBIX U JOIOJ-
HUTEIBHBIX 001€00pa30BaTEIbHBIX MPOrpaMM ILH(PPOBOro, €CTECTBEHHOHAYYHOIO M T'yMaHUTap-
HOTO npoduieit, GopMUPOBAHUS COITUATHHON KYJIbTYPbI, TPOCKTHOU EATEITLHOCTH, HAIIPABICHHOU
HE TOJIBKO Ha PacCIIMpPEHHE MI03HABATEJIbHBIX HHTEPECOB MIKOJIBHUKOB, HO U HA CTUMYJIMPOBAHUE aK-
TUBHOCTH, UHUIIMATUBBI U HCCIIEI0BATEIbCKOMN 1€ATEILHOCTH 00YUYaIOINXCSL.

OT1inunTebHbIE 0COOCHHOCTH MPOIPAMMBI 3aK/IIOYAIOTCS B €€ IPAaKTUKOOPUEHTHPOBAH-
HOCTH, UCIIOJIb30BaHNE KEHCOBBIX TEXHOJIOTUN IIPH 00YUYEHUH.

HoBu3Ha nporpamMmsl 3aKJI04aeTcsi B UCIOJIb30BAHUU COBPEMEHHOIO 000pPYIOBaHMS KAk
MHCTPYMEHTA pean3alty AeATeJIbHOCTU ATl MpU peleH!H KEeHCOoB.

Ilegarornyeckas mesiecoo0pa3HOCTb [IPOrPaMMBbI 3aKJIFOUAETCS B TOM, YTO UCIOJIb30BAHUE
Pa3IUYHBIX MHCTPYMEHTOB pa3BUTHsI TMOKUX KOMIIETEHIMH y neTel (dyepe3 KOMaHIHYo padoTy) B
COYETAHUU C PA3BUTHUEM Y HUX NPEIMETHBIX HABBIKOB (pelIeHNEe KeHCOBBIX 3a/1a4) HO3BOJIMUT chop-
MHUPOBaTh y peOeHKa LIEJIOCTHYIO CUCTEMY 3HaHUI, yMEHUI 1 HAaBBIKOB.

AJpecat nporpaMmmabl.

IIporpamma paccuntana Ha aereil B Bozpacte 11-15 ser, nposBISAIONIMX HHTEPEC K yIpaBiie-
HUIO U UCTOJIb30BaHUIO OeCTIMIOTHBIX JieTaTrenbHbIX anmnapaTtoB (BIIJIA). HaGop B rpynmy cBo6oa-
HBIU.

BapuatuBHOCTB, BO3MOKHOCTH BbIOOPAa H NOCTPOCHHUSI MHAMBHAYAJIbHOWH 00pa3oBa-
TeJIbHOW TpaekTOpuM. B mporpamme npenycMoTpeHa BO3MOKHOCTh OOY4EeHHS MO0 MHIUBHUIyasb-
HOMY y4eOHOMY IUIaHy B Mpe/ieax OCBauBaeMON MPOTrpaMMbl, a TAKXKe IMOCTPOCHNUE UHANBUIYallb-
HO 00pa3zoBaTeIbHOMN TPAEKTOPUH Yepe3 BapUaTUBHOCTh MaTepualia, IpeaoCTaBlIeHHE 3a1aHui pa3-
JIMYHOMW CJI0’KHOCTHU B 3aBUCUMOCTHU OT ICUXO0(U3UOIOTHYECKOTO COCTOSIHUS KOHKPETHOTO peOeHKa.



Opranuzanus yaeOHOTO MpoLecca OCYHIECTBISIETCS C YYeTOM MHIMBHIyalIbHBIX 0COOECHHO-
cTell 0O0ydJaroUIMXcsi: YpOBHS 3HAHUN W YMEHUH ydyallMxcs, MHIUBUAYAJIbHOTO TeMmna y4yeOHOW u
TBOPUYECKOH JEATENBHOCTU U Jp. DTO MO3BOJSET CO3aTh ONTUMAJIbHBIE YCIOBUSA ISl pealu3aluu
MIOTEHIMAJIBHBIX BO3MOYKHOCTEN KayKJIOT0 y4yallerocs.

IIpeeMcTBEHHOCTH

Coneprxanue mporpaMMbl OIIMPACTCA HA TEMBI U3 Kypca MHPOPMATUKU, TEXHOJOTHH U (PH-
3UKH.

O0beM U CpOK 0CBOCHMS TPOrPAMMBI

Cpok peanuzanuu nmporpaMmbl «becnioTHbIE aBUaMOIETH U KBaApoKonTeps» 1 rof, 9 me-
csueB, 144 gaca, 36 Henenn.

®opmbl OpraHu3anuy o6pa3oBaTeIbLHOIO Mpolecca:

- JIEKLIUU

-Oecenpl

- IPAKTUYECKUE 3aJaHUS

- pelIeHue KecoB

®opma 00yueHHs TI0 IporpaMMe — OYHal.

Pesxxkum 3ansaTuil

3aHATHS MPOBOJATCS 2 pa3a B HEJIENIO MO 2 akaJIeMUYeCcKUX Yaca (JUINTEIbHOCTD 3aHSTUS
45 MuHyT, MeXy 3aHATHSIMHU 10 MUHYTHBIN TIEpEPHIB)

Heab kypca: ocBOeHHE OCHOB MUJIOTUpOBaHus U ynpasieHus BIUIA.

3apaun:

Oobvuarowue:

- Hay4uTh paboTaTh ¢ 3apsSAHBIMU YCTpOHCTBaMu, cOopke U HacTpoiike BITJIA.

- HAyYUTh COBEPIIATH MOJIET, MIIOTUPOBATh C Ucmoyib3oBanueM FPV-o6opynoBanus.

Paszeusarowue:

- Pa3BUTb HABBIKU UCCIIEIOBATENbCKOM, HHKEHEPHO-KOHCTPYKTOPCKOM 1E€ATEIBHOCTH

Bocnumamenvnuie:

- 00yYUTh HaBBIKAM CAMOKOHTPOJIS, IPUHSTHUS PEHICHUH U OCYIIECTBICHHIO OCO3HAHHOTO
BBIOOpA, YMEHHIO PabOTaTh B KOMaH/IE



I1. Conep:xanue nporpamMmai.

Y4yeOHbIii MJIaH

Ne HasBanue pasnena, TeMsl KosmnuecTBo yacos @opMBI aTTECTALIUU KOH-
/o Bcero | Teopus | Ilpak- TPOJIs
THKA
1 | Baenenue B 00pa3oBaTeNbHYIO MPO- 2 1 1
rpaMMy, TEXHHKa O€30MacCHOCTH.
2 Texnnka 6€301aCHOCTH TPH TI0JIE- 2 1 1
Tax.
3 Keiic 1. «GoTelloy 12 6 6 Omnpoc, mpakTHKa NOJIETOB
4 Ketic 2. «TelloEDU» 26 14 12 Ompoc, cocTaBiIeHHE MTPO-
rpaMMBI TIOJIETOB B CpeJe
IPOrpaMMHUPOBAHHSI
5 Keiic 3. «DroneBlocks» 36 10 26 JleMoHCTpaImst MAJI0THPO-
BaHHS B PyYHOM PSIKHME U
POTPaMMHOE MTUIIOTHPO-
BaHUeE.
6 Ketic 4. «Scratch 2» 24 10 14 JleMOHCTpAaIHst MUIOTHPO-
BaHHS B PyYHOM PSIKHME U
POTPaAaMMHOE MTHIIOTHPO-
BaHUeE.
7 | Keiic 5. «IIporpaMmmupoBanue aBTo- 24 10 14 JlemoHCTpanus MuaoTUPO-
HOMHBIX KBaJJPOKOTITEPOBY BaHHS B PyYHOM PSIKHME
POTPaAaMMHOE MTHIIOTHPO-
BaHUeE.
8 | Keiic 6. [IpoBenenue mMojaeToB B pyd- 18 4 14 BrinosiHeHUE KOHTPOITB-
HOM peXume HOTO TECTa M MPOBEJICHNE
COPEBHOBAHUM.
144 56 88

Conep:xanue y4e0OHOI0 MJjiaHa
BBenenue B 00pa3oBaTe/ibHYI0 IPOrPaMMy, TEXHUKA 0€30MACHOCTH — 2 yaca.
Teopemuueckue ceedeHusl.
HNHCcTpyKTaX 1O OXpaHe Tpyaa, UCTOPUS OSCIIIIOTHON aBHAIMH, €€ TPUMEHEHHE B YCTPO-
ctBO, BUaBI BITJIA. O6¢cyxneHne mpuMeHeHnsI OSCITMIIOTHUKOB B TTOBCETHEBHOM JKU3HU, U3YUYCHHE
cocTtaBHBIX yacTeil BITJIA.
TexHuka 0e30MaACHOCTH NPH MOJIeTaAX — 2 yaca.
Teopemuueckue ceedeHusl.
B nanHoM pasznene oOydarommuecs 1moaydaT OCHOBHBIE TEOPETHUECKHUE U MPAKTHYECKUE CBE-
nenust 00 ucnonb3oBanuu BITJIA u Texnuky 0€30MacHOCTH UX UCHOJIb30BaHUS.

Keiic 1. «GoTello» - 12 yacos.

Teopemuueckue ceedeHus.
B nannowm keiice oOyJaromuecs noixy4aT OCHOBHBIE TEOPETUUECKUE CBEICHHS 00 UCTOPUU U
pasButuu BIJIA. 3HakOMUT ¢ TEPMHUHOJIOTHEH MUIOTUPOBAHUS U 3JIEMEHTaMH KOMTEPA.

IIpakxmuueckas paboma.
[To3BosieT HayYUThCS YCTAaHABIUBATh U HACTPAUBATh MOOHIIbHBIE PUIIOKEHHUSI 110 YIIpaBJie-
Huto npoHamu..llomydar 6a30BbIe HABBIKH 10 IPOTPAMMUPOBAHUIO MoieTa. [IpakTudyeckoe MUIoTH-

POBAHUC C UCIIOJIB30BAHUEM IIPETpad, OKOH.

Keiic 2. «TelloEDU» - 26 yacos.

TeopemulteCKue ceeoeHUA.
3HAaKOMCTBO C 3THUM KE€iiCOM OCHOBAHO B MporpaMMHUpOBaHNHU Ha SA3bIKE Scratch. Cocrasnenue
nporpamMmm ms3 OJIOKOB U PCIICHUC 3aHUMATCIIbHBIX I'OJIOBOJIOMOK B ITPOXOXKIACHUHU UT'POBBIX ypOBHCﬁ
IIO3BOJIMT B yBJICK&TCJIBHOfI (bopMe NOJIYYUTDH NECPBLIC HABBIKU B IPOTPAMMUPOBAHNU.
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Ilpakmuyeckas paboma.

[TporpamMmmupoBanye MPOCTHIX IEHCTBUI: B3JIET-MIOJIET 4 MeTpa-pa3BopoT-hoTorpadupona-
HUE-TIONeT 4 MeTpa — MocajKa.

Keiic 3. «DroneBlocks» - 36 yacos.

Teopemuueckue ceedenus.

PaboTa ¢ 3TUM NMpHUIIOKEHHEM NIEpEeHEeCeT BUPTYaITbHOE MPOTrPaMMUPOBAHKE MUJIOTUPOBAHUS
B peajbHOCTh. OTpaboTKa HABBIKOB MTPOTPAMMHOTO MU0 THPOBAHHMSL.

Ipakmuyeckas paboma.

[IpakTHueckoe NUIOTUPOBAHUE B CLIOPT3AJIE.

Keiic 4. «Scratch 2» - 24 yacos.

Teopemuueckue ceedeHus.

JlaHHBIH KeHC MO3BOJIAET MEPEHECTH paboTy ¢ OJ0kaMu B ScratCh ¢ MOOHIIBHOTO YCTPO#CTBA
B onepannoHHyro cucremy Windows. HoBbie BO3MOKHOCTH TpH MOAKI0YeHHE K Scratch2.0 moy-
neii ynpasienust Tello u LegoVeDo 2.0 paciupsT 3HaHUsI IO POrPAMMHUPOBAHUIO U TTOATOTOBST
oOyuaronierocss K OCBOGHHUIO MPorpaMMHpoBaHus Ha si3bike Python

IIpakmuueckas paboma.

CocraBieHre IPOrpaMMHBIX OJIOKOB Ha si3bike Python.

Keiic S. IlporpaMmmupoBanne aBTOHOMHBIX KBA/IPOKONTEPOB - 24 yaca.

Teopemuueckue ceedeHusl.

PoeBoe B3aumoeiicTBre poOOTOB SABJISETCS aKTyalIbHOM 3a7jaueli B COBPEMEHHOM poOoTOTEX-
Huke. KBagpokonTepbl MOKHO CUMTATh JeTaomiei poooroTexHukoi. [lloy kBaapoKkonTepoB, BHINOI-
HEHUE 3a/1aHus O0EBbIMHM OECTIMIIOTHBIMU JIETATEIbHBIMU allapaTaMH - TaKHe 3aJlaul PEIlaroTCs C
MTOMOIIBI0 TPUMEHEHHUS aITOPUTMOB POEBOTO B3aUMOICHCTBUSI.

JlaHHbBIN Kelc MOCBSIIEH CO3/1aHuto 0y KonTepoB u3 3x BIIJIA BbImOMHSAIONMX MOJIET B aB-
TOHOMHOM pexume. O0ydaromnirecs moy4yar epBble HaBbIKK MPOTPaMMHUPOBAHUS TEXHHUUECKOHN CH-
cTeMbl Ha si3bike Python TecTupoBanue HarMCaHHOTO MPOrPAMMHOTO KOJIa B Pa3IMYHBIX PeKUMaX U
no3unroHnpoBanue mo Aruco-mapkepam

Ilpakmuueckas paboma.

BrinonHeHue moneToB B aBTOHOMHOM PEXHUME U TECTUPOBAHME HAITMCAHHBIX MPOTPAMMHBIX
KOJIOB B Pa3JIMYHBIX PEKUMAX.

Keiic 6. [IpoBenenne nojiéToB B pyuHom pe:xxume. Utoropas arrecraunusi — 18 yacos.
Teopemuueckue ceedeHus.

OcymiectBiienne Bu3yanbHoro nuiotupoanue BIUIA. Asponunamuka nosera. [lnanuposa-
HUC W MPOMKCHIBAHKUE TOJIETHBIX 3aJaHuil 1 MHCcHil. Aspodorochemka mpu momorru MavicPRO-
Platinumms mocneayromiero BujgeoMonTaxka Ha Kypee | T, uin co3nanus 31 Mojiesield MeCTHOCTH Ha
Kypce XalTek.

IIpakmuueckas paboma.

CopeBHoBaHus ¥ rpymmnoBbie mojetbl Ha Tello. Yuactue B MexpailOHHBIX COPEBHOBAHHSIX
Aspo-decTuBaib.



I11. IlnanupyemMblie pe3yJabTaThl peaju3alu NPOrpaMMBbl.

MeranpeaMeTHble pe3yJabTaThl:

- yMeHHe paboTaTh B KOMaH/IC

- HaBBIKH MCCIICIOBATEIIbCKOM, HHXEHEPHO-KOHCTPYKTOPCKOM IEATSILHOCTH
JInuHOCTHBIE pe3yJIbTaThI:

- HaBBIKM CAMOKOHTPOJIS, IPUHATHUS PELIEHUI U OCYILIECTBIEHUS OCO3HaHHOIO BbIOOpa
IIpeavMeTHbIe pe3yabTaThI

- yMeHHue paboTaTh ¢ 3apsAHBIMU YCTPOHCTBAMH

- yMeHHe coOupath 1 HacTpauBaTh bITJIA

- HaBbIKU IMAJIOTUPOBAHUA



V. Kommiekce OPraHU3AIINOHHO-IICAATI O NYCCKHUX yC.HOBI/Iﬁ

Kanennapusbliii yueOnblil rpaguk

Mecsng Henenu oOyue- | 3aHsATHs / M3 HUX KOHTPOJIbHBIE /KAHUKYJISIPHBINA MIEPUO/T

HUSI
1 rox oOyueHus

1 — e monyroaue. Hagano ygeOHoOro roga — nepBblii yaeOHBIN JI€HB.
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YcaoBus peajm3aluy NporpaMmbl
Kanpossie
[IporpamMmy peasinszyer nenaror J0MOJIHUTEILHOTO 00pa3oBaHusl, UMEIOLEro 3HaHUS 10 TeX-

HUYECKOMY YCTpOMCTBY M oOcimyxuBanuto BIIJIA, HaBbiku mporpammupoBanust Scratch, Python,
BlIaJcIOIIEMYy YyMeHUsAMU yripaBiieHus BIIJIA B pydHOM U IpOrpaMMHOM pEXUME.

MarepuajibHO-TeXHH4YECKOe o0ecrevyeHue

Pabouee mecmo obyuarowecocs:
e HOYTOyK:  TPOM3BOJIUTEIBHOCTH  mpomeccopa (mo  tecty  PassMark-  CPU

BenchMarkhttp://www.cpubenchmark.net/): He meree 2000 enuHUI; 00BEM ONEpPaTHBHOU
namstu: He MeHee 4 1'0; o0bem Hakonutenss SSD/eMMC: e menee 128 16 (wm cooTBeT-
CTBYIOLIMH M0 XapaKTEPUCTUKAM IEPCOHAIBHBIN KOMIIBIOTEDP C MOHUTOPOM, KIIABUATYPOU U
KOJIOHKaMH).

Pabouee mecmo npenooasamens:

HoytOyk: mporeccop IntelCorei5-4590/AMDFX 8350 ananoruynas uiam 0oJjiee HOBas MO-
nens, rpadpuueckuit nporeccop NVIDIAGeForceGTX 970, AMDRadeonR9 290 ananoruy-
Has WM 0oJiee HOBask MOJIENb, 00bEM OINEepaTUBHON MaMsTh: He MeHee 4 1’0, BUICOBBIXO
HDMI 1.4, DisplayPort 1.2 unu 6osnee HoBast Mojieb (MJIM COOTBETCTBYIOIIUHN 10 XapaKTe-
PUCTHKaM NEPCOHATBHBIN KOMIIBIOTEP C MOHUTOPOM, KITABUATYPOH U KOJIOHKAMH);
KOMIIBIOTEPHI JOJDKHBI OBITH MOJKIIIOYEHBI K eanHo# cetrn Wi-Fi ¢ moctymom B HHTEpHET;
Mpe3eHTallIOHHOE 000pyI0BaHUe (TIPOEKTOP € 3KPAHOM) C BO3MOKHOCTBIO MOJKIIIOUEHUS K
KOMIIBIOTEPY — 1 KOMIILIEKT;

GIHTIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHast JI0CKa, COOTBETCTBYIOIINK HA0Op MMCEMEHHBIX
MIpUHAJUIe)KHOCTEH — 1 1T,

kBaapoxonrtep DJI Ryzetello — ne menee 3 mit.;

10JIe METOK;

Wi-Fi poyrep.

IIporpamMHoOe o0ecnieyeHue:
» kommusitop Python 3.5;

* BeO-Opay3ep;

* makeT oducHoro I10;

* TEKCTOBBII PEAAKTOP.

HNudopmaumnonnbie 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¢c2c9b3b1db07f00abad37fa/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. ®opmbl atTecTanun/ KOHTPOJsi. OueHOYHbIe MAaTePHUAJIbI

®opMbI aTTECTALMU/ KOHTPOJIA

[Iporpamma nopasymMmeBaeT UCIOJIb30BAHUE PA3TUYHBIX ITANIOB U BUIOB KOHTPOJIS, aTTECTa-
[IUH, TAKUX KaK:

- Tekymuii KOHTPOJIb 110 3aBEPUICHUN HEKOTOPHIX TEM B BUJIE ONIPOCA U PELICHHS KEHCOBBIX
3ajad.

- UToroBasi arrecTanus 1o 3aBepIieHUIO MPOrpaMMbl IIPOXOIUT B (hopMe IMPOBEPKHU Teope-
TUYECKUX U MPAKTHUECKUX 3HAHUN ¥ yMeHUH. OLeHKa TEOPETUIECKUX 3HAHUH MTPOBOAUTCS B (hopMe
Tecta. ITOroBas orjeHKa MPAaKTUYECKUX YMEHHUI MPOBOJAUTCS B BUE 3aUeTa 10 MHJIOTHPOBAHUIO.
[Tpu BBHITIOTHEHNH 3aJaHUS 110 MMIOTHPOBAHUIO 0OPMIIIETCS KapTa HabIro1eHu 1o cpopMupoBaH-
HOCTH METaIPEeIMETHBIX U TUYHOCTHBIX PE3YJIbTaTOB.

OneHo4HbIE MaTepuaJibl

JIMarHocTHKA NpeaMeTHBIX Pe3yJbTaToB

TECT JIJII TIPOBEPKU TEOPETUYECKUX 3HAHWI T10 TIPOTPAMME «BECITMJIOTHBIE
JIETATEJIbHBIE AITITAPATBID»

1.Yto takoe KBagpoxontep?

1) 310 GecnUIOTHBII JieTaTeNbHBIN anmnapar

2) 0OBIYHO YIIpaBIISIETCA MYJITOM JIUCTAHIIMOHHOTO YIPABIEHUS C 3€MIIH
3) uMeeT OMH MOTOP C ABYMsI MpoTeiepaMu

4) uMeet yeThlpe MOTOpa (WJIM MEHBIIIE) C YETHIPHMS IIPOTIEITIEpaMU

2. B PoccuiickoM 3aKk0HOIaTE€IHCTBE YCTAHOBJICHA MAaKCHMaJIbHASI Macca KBaJIpoKonTepa He TpeOy-
IOLIETO CHEHAIBbHOTO pa3pelieHus Ha MOJIEThI:

CW 1) mo 250 rpamm 2) no 500 rpamm
. 3) 1o 1000 rpamm 4)

3. Ha kapTuHKe NpecTaBiIeH KBAIPOKOITEp U CXEMa-
TUYHO MOKA3aHO HAIpaBJICHHUE BPAIllEHUsI BUHTOB. Y KaXu

2 l:‘> BEPHOE HAIPABJICHUE JIBIKEHUS «BIEpey KBaIPOKO-

nTepa:
1)12)23)3
' 4. Yto TaKoe 3IEKTPOHHBIA PEryIsTOp 000POTOB?
cwW 1) ycTpoiicTBO AJisl yIpaBiieHUs 000pOTaMU AJIEKTPO/IBH-

raTessi, MPUMEHIEMOE Ha PaIHOYIIPABISIEMBIX MOJIEISIX C
3IEKTPUYECKOM CUIIOBOM YCTaHOBKOM

2) yCTpOMCTBO IS yIIpaBieHUs] 000POTOB PE3MHOMOTOPHOTO ABUTATENs

3) yCcTpOHCTBO AJisl yIIPaBJICHUS 000POTaMU CEPBOMAIIMHKHI

5. Kv-rating moka3bIBaerT:

1) ckobKO 0OOPOTOB COBEPUIMT JIBUraTeNb 3a 0qHy MUHYTY (RPM) npu onpeneneHHOM Hampske-
HUH

2) eMKOCTb OaTapen MUTaHUs KBaJpOKONTepa

3) cKOpOCTh IBWKEHHUS KBAJPOKOIITEPA IO IPSAMON

6. Pacumdpyit Hagmuce: Turnigy Multistar 5130-350

1) a0 nBUraTens ¢ BbIcOTOM 51MM, mramerpom craropa 30 mm u KV 350
2) 9TO IBUTATENb C AMAMETpoM ctatopa 51 MM, BeicoToit 30 MM u KV 350
3) aT0 nBUTATENb ¢ TMamMeTpoM potopa 51 mm, BeicoToit 30 MM u KV 350
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7. Pacuudpyii Haanuce: Scorpion M-2205-2350KV

1) sT0 mBUraTeNH C TMAMETPOM cTaTtopa22 MM, BeicoToi 5 MM u KV 2350
2) 3TO ABUTATENb C AUAMETPOM poTopa 22 MM, BicoToi 5 MM u KV 2350
3) aT0 mBHUTATEND C BBICOTOM 22MM, qraMeTpoM cratopa 5 mm u KV 2350

8. Uem myudIiie UCIOJIb30BaHUE OECKOJIJICKTOPHOTO JBUTATEIISA?

1) mydiee COOTHOIIIEHUE Macca/MOIIHOCTb, Ty4miee KIT/]

2) nerue 3) KOMIIaKTHEE

4) MeHbLIE IPEIOTCs 5) MPAKTUYECKH HE CO3JIAI0T IIOMEX

9. [TapameTp yKa3bIBarOIIUi, Ha CKOJIBKO MOHSUIICS OBbI IPOTIEIUIEp 3a OMH 000pOT BOKPYT CBOEH
OCH C JaHHBIM HAKJIOHOM JIOIIaCTH, €CJIN ObI OH JABUTAJICA B IIJIOTHOM BECIIIECTBE, HA3BIBACTCA:

1) Scrutch 2) Pitch 3) Patch

10. Pacmmudpyit mudpoBoe o603HaUeHUE mporeuiepa pazmepom 10x4,5:

1) [lepBas uudpa B MapkupoBKe 0003HAYAET LIAT BUHTA B Jl0iiMax, a BTOpas — IuaMeTp BUHTA
2) IlepBas nudpa B MapKupoBKe 0003HaUaeT 1MaMeTp BUHTA B Al0iMax, a BTopasi — TuaMeTp OT-
BEPCTHS O] OCh MOTOPa

3) IlepBas uudpa B MapKupoBKe 0003HAYAET IMaMeTp BUHTA B JIOMMax, a BTOpasi — I1ar BUHTa

11. [TocMOTpH Ha PUCYHOK M YKa)KH, KAKUM CJIOBOM OTMEYEH TAHTaAXK:

1) Roll
Yo 2) Pitch
<P 5 3) Yaw
‘ y
Roll£ i i ‘- "

6) o 12. TlocmoTpy Ha

PUCYHOK U YKaXH,
KaKHM CJIOBOM OTMCYCH KPCH:
1) Roll 2) Pitch 3) Yaw

13. [TocMOTpH Ha PUCYHOK M YKaXKU, KAKUM CIIOBOM 0003HAYaeTCsl PhICKaHUE:
1) Roll 2) Pitch 3) Yaw

14. Kak pacmmdponsiBaetcst abopeBuarypa FPV?
1) HocuMas kamepa 2) moJieTsl 6e3 ynpasiaeHus 3) BUI OT IEPBOTO JIUIIA

15. TTon€éTHBIN KOHTPOJLIEP — ATO:

1) 3NEKTPOHHOE YCTPONCTBO, YIPABJISIFOIIECE ITOJI0KEHUEM KaMephbl ISl 3aIHCH BUICO
1) 3NeKTPOHHOE YCTPOUCTBO, YIPABJISIOIIEE MOJIETOM JICTATEILHOTO anmnapara.

2) BIIEKTPOHHOE YCTPOMCTBO VIS CBS3U Yepe3 CITyTHUK

16. Yro Takoe npoueaypsl ARM u DISARM? Kak oHM BBITOTHAIOTCS?
ARM - sT0
DISARM - sto0

17. Yto nenath eciy KBaJpOKOITEP yAApPHUIICA O 3€MIIIO U ITOTEPSI YIpaBIeHUE?
1)
2)
3)
4)
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5)

18. Uro ob6s3aTenbHO HyxHO npoBeputh [IEPE]] BbUteTOM?

1) 3aTssHyTOCTH Ta€K MPOMEIUIEPOB U OTCYTCTBUE OOJITAIOMIMXCS ITPOBOJIOB
2) 3aps akKyMyJIsTOPOB M IPAaBUIbHOCTh YCTAHOBKHU IIPOIEIIIEPOB

3) KpenuieHue u 11eI0CTHOCT 3aIUT IIPONEIIIEPOB

19. Yro HEJIb34 nenats Bo Bpems mojera?
1) CrosTh cOOKY OT 30HBI TIOJIETOB

2) /IBuratb CTUKaMU B KpailHHE MOJI0KEHUS
3) MennenHo nerath

4) Jletatb Bblllle COOCTBEHHOTO pOCTa

20. Yto nenath cpaszy mociie Npu3eMIICHUs?

1) CdhotorpadupoBaTs Ha TenePoH

2) BBIKITIOYUTD MYJBT

3) IlonoiiTu Kk KONTEPY U OTKIIIOUUTH ero LiPo akkymymisiTop
4) Disarm u npoBepuTh ra3

Ypouu o uroram tecta: Beicokuit 80 — 100 % , cpemamit 60 — 79 %, auskuii - meree 60%.

3AJAHUE T10 HUJIOTUPOBAHUIO JIS IIPOBEPKM IMPAKTUYECKUX YMEHUN U
HABBIKOB
(KaxpIil KpuTepuil oneHnBaeTcs B 1 6amn)
[ToaroroBka k nmunotu- | Komananast coopka KOHCTPYKIIUU
POBaHUIO Hagbiku ucciaegoBaTenbCKoi U KOHCTPYKTOPCKOM €SI TEbHOCTH
HNuxenepHoe penieHue
[Ipoxoxaenue tpaccel | [IpoxoxaeHue BOpOT
[TpoxoxaeHue MOBOPOTHBIX CTOJIOOB O€3 KacaHus
Konrep He BbuieTEN 32 IPEAEIIBI TPACCHI
[IpoxoxaeHue KoJery
[Tocanka Ha MOCaAOYHYIO TUIOIIATKY
Kacanus 3emin 0TCyTCTBYIOT
BrinonHeHa ocTaHOBKA IPOIIEIIEPOB MIPU BXOKJIEHUU B CETKY
Beimosinen disarm wim Kill switch mo okonuyanuu nosera
OneHka HaBBIKOB CaMO- | YMEHUE JOrOBapuBaThCSA
peryasuuu YMeHnue ObICTPO COPUEHTUPOBATHCS B TEXHUYECKH CIIOKHON CUTYallUH
YMeHHEe OLIEHUTh U CKOPPEKTUPOBATH KOHCTPYKLHUIO ITPU TEXHUUECKHUX
HemnoJsaaKax
YMeHHe apryMeHTUPOBAHHO OTBEYATh Ha BOIPOCHI

YpoBHHM 110 UTOram BhINoJHEeHUs 3aaHust: BeiIcokui 80 — 100 % , cpeauuii 60 — 79 %, Hu3kuit
- MeHee 60%.

Kapra na0uioneHuii MeTanpeaIMeTHbIX M JIHYHOCTHBIX Pe3yJIbTATOB

OU pe- | Meranpe1MeTHBIE PE3YNILTATHI JIngnOoCTHBIE PE3yNILTATHI
OeHka | YMmenue pabo- | Pelienne — koH- | YMeHue mpu- | YMeHHe — KOH- | Perienus,
TaTb B TMape, | QIMKTHBIX CUTya- | HUIMaTh pe- | TPOJIUPOBAThH [IpUHUMAae-
YMEHHE JOTOo- | IMi  KOHCTpYK- | II€HUs, BBI- | c€0sI B CHUTya- | Mble B CUTYa-
BApUBATHCS TUBHBIMU CIIOCO- | MOJIHATH J€H- | USAX MEXJIMY- | LuAx  cOos,
O6amu CTBH PALlO- | HOCTHOTO B3au- | ITOJIOMKH,
MOJICUCTBUS aBapuu
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HaJbHO CJO- BIIJIA noru-
JKUBIIIEHCS YecKu 000c-
CUTyalluu Ha HOBAHBI
OCHOBE BU3Y-
aJIbHOTO
HaOII0ICHHS
BIIJIA u 3a-
JJAHHOU eMy
IPOTPaMMBI

123 123 123 123 123

3 — KpUTepHui MpeACTaBIICH B IOJTHOM 00beMe (BBICOKHUH)
2 — KpUTepUH MpeICTaBlIeH YaCTUYHO (CpeTHuil)
1 — xputepuii Mano BbIpaykeH (HU3KUI)

AHKETHI U OHEHUBAHNWA YAOBJIIETBOPEHHOCTU KAYECTBOM [TPOT'PAMMBI

AHKeTa /I 00y4aloUIMXCHA B KOHIlE Y4eOHOT0 roja.
1. Ykaxu cBOM BO3pacT
A. Yuamuiics 1-4 knaccoB
b. Yuammiics 5-9 knaccos
B. Yuammiicsa 10-11 kmaccos

2. OneHu ypoBEeHb CBOET0 MHTEpeca K 3aHATHSAM B 00BETMHEHUH ?
A. Bcerpa ¢ yI0BOJIbCTBHEM MOCEMIAI0 3aHATHUS

b. BpemenaMu HHTEpEC K 3aHATUSIM CHUKACTCS

B. PoguTenu yacTo yroBapuBaroT MEHS MMOCEIIATh 3aHATHS

I'. 3aTpyaHsitoch OTBETUTH

3. JloBoJsieH 1 THI 00YYCHHEM B OObETMHCHUH ?

A. Jla.

b. Her.

B. He 3Haro.

4. Kak, 1o TBO€My MHEHHIO, BIIUSET MOCEIICHUE 00bEIMHEHUS Ha TBOKO YCIIEBAEMOCTh B IIIKOJIE?
A. TTonoxuTtenbHO BIMSIET (MMOBBIIIACT MIKOJIBLHYIO YCIIEBAEMOCTH)
b. BausieT ckopee 1mojaoKuTeaIbH0, YeM OTPUIIATEIILHO

B. Huxak He Buser

I'. BausieT ckopee oTpUIaTeIbHO, YEM TIOJIOKUTEIILHO

J1. OTpuratenbHO BAUSAET (CHI)KAET MIKOJBHYIO YCTIEBAEMOCTB )
E. 3arpynHstoch OTBETUTH

5. Kakue Ha TBOH B3I/ Y€PThI JUYHOCTH PA3BUBAIOT 3aHATHS B 00bCIUHECHHE?

A. Pa3BuTHE TMYHOCTHBIX Ka4eCTB (IUCIUILUIMHA, BHUMATEIbHOCTb, aKKYPaTHOCTh U T.I1.)

b. Pacminpenue kpyro3opa, HOBbILLIEHUE SPYAUPOBAHHOCTH

B. Pa3BuTHe HHTENIEKTyabHBIX CHOCOOHOCTEH (YETKOCTh MBIIIJICHHS, CIIOCOOHOCTD JIeNIaTh BbI-
BOJIbI | T.I1.)

I'. Pa3BuTHE TBOpUECKUX CIOCOOHOCTEH (pHCOBaHUE, MOJEIMPOBAHNE, TIPUIYMBbIBAHIE HOBOTO)
J1. Pa3BuTHE HAaBBIKOB OOIIICHUS

E. IloBbIieHne o0miero KyibTypHOTO YPOBHS (pa3BUTHE TEXHUYECKOH peyH, )

XK. TloBblieHne nHTEpeca K y4eOHON AesITENFHOCTH

3. 3aTpYAHSIOCh OTBETUTh

6. Uto Ha 3aHATUAX HpaBsTCS TeOe OobIle BCero?
A. Korza mbl y3Haem, 4To-HHOY/Ib HOBOE
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b. Korga Mbl n3yyaem HOBbIE AE€OIOTHI.

B. Korzaa MbI 1poBoJjM KOHTPOJIbHYIO TPEHUPOBKY (COPEBHOBAHNSA)

I'. Korza Mbl 3aHUMaeMcst IpyruMu UrPaMu

J1. Korna Mbl 3aHUMaeMcsi ONpeAeIIEHHON TAKTUKOM ( )

7. Kakue TeMbl 3aHATHI B 3TOM y4eOHOM TOAy MOKa3anuch Tebe Hanbosee MHTEPECHBIMHU ?

AHKeTa y/I0BJI€ETBOPEHHOCTH /JIsl POIUTEJIeif 00y4aoImuxcst B KOHIIE Y4eOHOro roja.

1. YnoBneTBopeHb! 1 Bbl 1eATEIBHOCTBIO 00BETMHEHUS?
1. Jla.

2. Her.

3. Oryacru.

4. 3aTpyIHSAIOCH OTBETHUTh.

2. YI0BIIETBOPEHEI JIU BBl Ka4eCTBOM MPEI0CTABISIEMBIX
JOTIOJTHUTEIBHBIX 00pa30BaTeNbHBIX YCIyT Bamemy peGeHky?
1. Ma.

. Her.

. Otyacru.

. 3aTpyAHSIOCh OTBETUT.

B~ W

. Marepecno nmu Bamemy pebeHKy mocemniaTh 3aHsITHS 00beTuHEHNS?

Ha.

. Her.

. Otyacru.

. 3aTpyAHSIOCH OTBETUT.

. YaoBneTBopeHsbl 11 Bbl pesxruMom paboTel 00beuHeHust? (AHU, BpeMsi, MPOI0JIKUTEIBHOCTD 3a-
HATH)?

A. Jla;

b. Her;

B. 3atpyaHstoch OTBETUTS.

Lhwl\):—‘w

5. Kakyro dopmy B3aumoeiictBust Bel ucronbs3yeTe npu oOIeHUH ¢ ieaarorom?

A. KoHcynbranuu no tejaedoHy, B COMUAIBHBIX CETSIX U MPU BCTPEYE.

b. Ponurensckoe cobpanue.

B. CoBMecTHas AeSITENbHOCTD ¢ PEOCHKOM U MEJarorom (y4acTue B MEPOIPUATHSAX ).

8. Uro Brl oxxumaere ot 3ansaTuid Bamrero pedbeHka B 00beTMHCHUH ?
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V1. MeToanueckoe odecrneueHue

OTnuuuTeNbHOM 0COOEHHOCTHIO TAHHOM MPOTpaMMBI SBIISICTCS OPUEHTAIMS HA KOMIICTECHT-
HOCTHBIH II0J1X0/1, IO3BOJIAIOLIMI 00y4JaroUIMMCs pa3BUBATh U HApaIllUBATh IPEAMETHBIE U MEXKIIPE/-
METHBIE KOMIIETEHIINH, HeOOX0AUMBIE JIJIsl PELICHHS TEXHUYECKHX 33124 B c(hepe COBPEeMEHHBIX Oec-
MUAJIOTHBIX TEXHOJOTHH. [IporpaMMoi IpeayCcMaTpuBarOTCS CIEAYIOIUNA METOIUYECKUN HHCTPY-
MeHTapuii: opMbl OpraHu3anyu y4eOHOU JesITeTbHOCTH:

— IpyIIIOBAas;

— MHIUBU/IyaIbHAs/CAMOCTOSTEIIbHAS;

— HapHasi;

— B MaJbIX rpynnax. opmsl 3aHATHI:

— IIPAKTUYECKOE 3aHATHE;

— KOHCYJIbTaLINS;

— Oecena. Mcnonb3yeMble METOIbI B paMKaX 3aHSTHIA:

— KEHUC-METO.T;

— MPOEKTHBIN METO;

— pobsemMHoe oOyueHue. Buspl yueOHOMN AeSITETbHOCTH B paMKaX 3aHATUM:

— aHaJlu3 U pelleHne NpoOIeMHbBIX CUTYyalU;

— IPOCMOTp MPE3EeHTALUI 1 BUJICOPOJINKOB;

— IIPOBEJICHHE SKCIIEPUMEHTOB. B miporiecce BBIMOIIHEHUSI CAMOCTOSTENIbHOM pabOThl MO>KHO BbIJIE-
JIUTH CIIEAYIOUINE YPOBHHU:

— TIO3HaBaTeNIbHas AEITeIbHOCTh O0YUaIoLIErocs NposBIsSETCs B y3HaBaHUU, OCMBICIIEHUH, 3aTIOMHU-
HaHuu. Llens Takoro pona paboT: 3akperneHne 3HaHui, (GOpMUPOBaHHE YMEHUHN, HABBIKOB.

— PEKOHCTPYKTUBHBIE CAaMOCTOSITeNbHbIE paOoThl. B X0/1€ Takux paboT NpoUCXOAUT EpECTpoiKka
pelIeHni, cCocTaBIeHHE IJIaHa, TE3UCOB, aHHOTHPOBAHHUE.

— TBOpUYECKasi CaMOCTOSTENIbHAsI paboTa TpedyeT aHaau3a MpoOJIEMHON CUTYaIlUH, TTOTYyICHUS
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VIl. Cnucoxk aureparypsl

Oo6meobpazoBaTebHas 00IEpa3BUBAIOIIAS TIPOTPaMMa TEXHUYECKOW HAPaBIEHHOCTH
«OcHOBBI IPOrpaMMUpoBaHus Ha s3bike Python Ha npumepe nporpaMMupoBaHusi
0ecnmUJI0THOr O JieTaTeabHOro annapara» Astopsl: A.C. benoycoa, C.A. Epiios (c)
M.:®@onn HOBBIX opM pa3BuTHs obpasoBanus, 2019

AJPOKBAHTYMTYJIKHUT. Anekcanip PomeHko. — 2-e u3n., nepepad. u gomn. — M.:@ouzg HO-
BbIX (hopM pa3BuTHs oOpazoBanus, 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-ua-Python-67/
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https://github.com/dji-sdk/Tello-Python
https://dl-cdn.ryzerobotics.com/downloads/tello/0222/Tello+Scratch+Readme.pdf
https://stepik.org/course/Программирование-на-Python-67/
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