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IMosicuuTeabHas 3anucKa

AKTYa/JIbHOCTB TaHHOM IPOTPAMMBI B TOM, YTO OHa peanu3yer noTpeGHOCTH 06yYarOLIIXCS
B TEXHHYECKOM TBOPYECTBE, Pa3BUBAECT HH)KEHEPHOE MBIILIEHHE, COOTBETCTBYET COLIMAIBHOMY
3aKasy O0LIeCTBA B IOATOTOBKE TEXHUYECKH IPAMOTHBIX CIEIHATHCTOB.

AKTYalIbHOCTh Pa3BHTHs 3TOH TeMBI 3aKIHOYaeTcs B TOM. YTO B HACTOAILIMH MOMEHT B
Pocenn pasBUBArOTCS HAHOTEXHOIOTHH, MeXaHHKA, 5JIEKTPOHMKA W MPOrpaMMHpPOBAHME. Ycrexu
cTpanbl B XX Bexe OyayT onpesensth He NpUpPOIHbIE PECYPCBI, @ YpOBEHb HHTE/UICKTYaIbHOTO
HOTCHIMANA, KOTOPbIH ONPENENsIETCS YPOBHEM CAMBIX [EpPeIOBBIX HA CErONHSALIHUI JI€Hb
TEXHOJIOTHH. YHUKATBHOCTE GECHUIIOTHBIX TEXHONOTH 3aK/I0uaeTes B BO3MOXKHOCTH 00BEIUHUTE
KOHCTPYHPOBAHHE W NPOrpaMMHPOBAHHE B OJHOM Kypce, YTO CIIOCOOCTBYET HHTEIPUPOBAHHIO
NMPENnoaBaHus HH(GOPMATHKH, MAaTEMAaTHKH, DH3UKH, UCPYEHHMS], ECTECTBEHHBIX HAYK C pa3BUTHEM
HH/KCHCPHOTO MBIIIJIEHHS, YePe3 TEXHUYECKOe TBOPYECTBO. TeXHHYecKoe TBOPYECTBO — MOILHBIH
HHCTPYMEHT CHHTC3a 3HAHUH. 3aK/Ia/bIBAIOIIMI [IPOYHbIE OCHOBBI CHCTEMHOIO MBIIIICHHS. TaKiM
00pa3oM., HHKEHEPHOE TBOPYECTBO U 1abopaTopHbIe MCCIENOBAHNS — MHOTOTPAHHAS JEATENILHOCTD,
KOTOpas 10/KHa CTaTh COCTABHON YaCTBIO [IOBCENHEBHON JKU3HU KAKI0I0 oOyyarorerocs.

®opma o0yvenus: ounas

TpynoemkocTs nporpammer: 64 g

Bo3spacr yuammxes: 8-16 jer

Pexum 3ansituii: 1 pas B Heneno no 2 4acy .2 rpymnibl

Heab: oOyueHHe NUIOTHPOBAHMIO H 3HAKOMCTBO G YCTPOHCTBOM  O€CIUIOTHBIX
JIeTaTe/IbHAIX aNIaparos.
3anauu:
1. lath nepBoHaYanbHble 3HAHUS O KOHCTPYKIMH OSCIIUIOTHBIX JIETATE/IbHBIX AMIIapaTOB;
2. Hayuuts npuemam 6e3omacuoro MTUIOTHPOBAHHA OCCITHIIOTHBIX JIETATE IBHBIX AMNAPATOB;
3. Hayuuts npremam aspodorochemky,
[lnanupyembie pesyabrarni
[Iporpamma nossonser noGusarses CJICAYIOLIMX PE3YIbTATOB OCBOECHHSI 00pa30BATEIbHOMN
[IPOrpaMMBI:
B auunocmnom nanpagnenuu:
®  CQOPMHPOBAHHOCTL  MO3HABATETBHDIX MHTEPECOB, ~ HHTEJUICKTYalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH yuaIuxcs;
CaMOCTOATENIEHOCTD B PHOOPETEHHH HOBBIX 3HAHMH H MPAKTHYECKUX YMEHUH;
FOTOBHOCTb K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBHUH C COOCTBEHHBIMH HHTEpECAMH U
BO3MOXKHOCTSIMH;
CTPEMJICHHE K CAMOPa3BUTHIO, caMOOOPA30BAHHIO H CAMOBOCITHTAHKIO
CO0COOHOCTH paboTaTh ¢ HHpOPMALHEH B [TOGATBHBIX KOMITBFOTEPHBIX CETSIX.
B vwemanpeomemnom nanpasnenuu
¢ OBJAJCHHC HABBIKAMM CaMOCTOATEIBHOIO MPUOOPETEHHUS HOBBIX 3HAHHUH, OpraHu3aluy yueOHOM
ACATCIBHOCTH, NOCTAHOBKH LieJIeH, IaHupOBaHHSI, CaAMOKOHTPOJISI U OLUEHKH Pe3yJIbTaTOB CBOEK
ACATCILHOCTH, YMEHUAMH NPEABUAETh BO3MOKHbIE PE3yIbTaThl CBOMX JIEACTBU;
® IPUHOOPETEHHE ONBITA CAMOCTOSTEIBHOIO loncka, anamM3a u orbopa HHOOPMALMH C
MCIIOJIb30BAHUEM  PA3/IMYHBIX MCTOYHHKOB M HOBBIX MHOOPMALMOHHBIX TEXHOIOTHH s
PCLICHHUS MO3HABATEIBHBIX 3a/1au;
® Pa3BUTHE MOHOJIOTMYECKOM M JHANOTHYeCKOdl peud, yMmeHus BBIpAXKaTh CBOU MBICIH U
CMIOCOOHOCTH BLICTYIIHBATL COOECEAHMKA, MOHHMATH €ro TOYKY 3pEHHS, MPU3HABATH [PaBO
APYroro 4eaoBeKa Ha HHOE MHEHUE;
® OCBOCHHC NPUEMOB NEHCTBHH B HECTAHIAPTHBIX CHTyallUsIX, OBJIQNE€HHUE OIBPUCTHUYECKUMHU
METONAaMH peLIeHUS TTPodIeEM;
* (opmuposanne ymenuii paGorars B PYMIe € BBINOIHEHHEM DPa3s/IHYHBIX COLMATBHBIX pOJC,
NPCACTABIATD M OTCTaHBATh CBOM B3IVISLABI U YOEKICHHS, BECTH JIUCKYCCHIO.
® OBJAaACHHE CNOCOOAMM OpraHM3aLMM LeJernoaranus, [JIAHAPOBAHUs, aHaliu3a, pedeKkcuy,




1 CaMOOIIEHKH.
B npeovemnom nanpasnenuu:

* YMeHue NPOBOAUTH HACTPOHKY 1 OTJIaKy KBaJpOKOITEpa;
* Branenne wuaBbikamMu ymnpasnenus KBapOKONTEPOM B IOMEIIEHHH, Ha YyIHIE WU

a’pooToCHEMKOH;

® 3HaHMS yCTPOMCTBA M NPHHLMNA AeHCTBHUS KBaJPOKOITEPOB;

* YMeH#He OOHOBIIATE IPOrpaMMHOE 0GeceueHH e OTeTHOrO KOHTpOJLIepa;

® VYMeHHe NOK/IaNbIBATE O Pe3yNbTaTax CBOEro HCCIICN0BAHHS, HCIIONBb30BATh CIIPABOYHYIO
TUTEpaTypy W ApYTrHe HCTOYHHKH HH(OPMALIHH;

* YMeHHE PAllHOHAIIBHO U TOYHO BBINOMHATD 3a1aHHe.

Vuenur nayuumes

® cobmonarh npabuia 6€30macHoOro YIPaBIICHHUS OECITUIOTHBIMH JIeTaTeIbHBIMH arraparamy;
¢ [OHMMATb NPUHUHMII ACHCTBHS U YCTPOHCTBO KBaJIpOKONTEPa;

¢ [OHMMATh KOHCTPYKTHBHbIE OCOGEHHOCTH Pa3THYHBIX MOLE N KBaIPOKOIITEPOB;

¢ TOHHMATh KOHCTPYKTHBHBIE OCOOCHHOCTH Y3108 KBaJIpOKONTEPA;

¢ CAMOCTOATCI/IbHO pelIaTh TEXHUYECKHE 3aa4Yy B npouecce paboThl ¢ KBaIPOKONTEPOM;

® [IAHAPOBAThL XOJ BBINOJIHEHHUS 3aJaHMS;
® [POHM3BOINTH a3pOOTOCHEMKY.
Vuenurx noryyum sosvoscnocme HAYYUMBCA.:

e [loHumare I[IPUHLIOHATT pa6OTbI CHCTEM aBTOMAaTHU3alLuU KBaIpOKOTITEPOB.

®opmbI 06y4eHus: rpymnosas u UHIMBH/yalbHasl.
Metoabr oGyuenmus: HaIIs IHO-IIPaKTUYECK UM,
TOUCKOBBIH, HTPOBOM.

O6’bﬂCHHT€HBHO-HHH}OCTpaTHBHBIfI, HaCTHYHO

Ylleﬁﬂo-TemaTuqecxoe IJIAHUPOBaAHUE

[ Ne n/n Tema Komnuectso | Kanennapusle | ®aktimueckue 7
LH_-» | o 4acoB CpOKH CpOKH |
' Pazoen 1. Beeoenue ¢ Kype (2uaca) 2
!
LP(I&‘@EJI 2.0cHo6Hoe 0 Keéaopokonmepax (12uaca)
[ 1-2 Teopus BITJIA. 4
3-4 Hcropus cosnanus,
] Pa3sHOBUIHOCTH ,
{ - npumeHenune BITJIA.
| | Butet korrrepos
m OcHOBHBIE Ga30BBIE  31€MEHTEI KoITepa. 4
| 7-8 [Tonérnprii koHTpoOTEp.
] KonTposneps JIBUTaTEJIEH,
f beckonnexropusre u KOJUIEKTOPHEIE
| MOTOPBI.
D-]O | [IpaBuna Gesonacuoctn IIPU MOArOTOBKE K 4
C11-12 [ noJjieram,
f | VIIPaBIEHMH GECHHUIOTHBIM JIETaTeIbHBIM
IQN__LannapaTOM ]
 Paszoen 3. IIpeononemnan nodzomosxa, Hacmpoika keadpoxonmepa (164aca)
h 3-14 | 3HakoMcTBO ¢ KkBanpokonrtepamu  Tello, 8
(' 15-16 | Mavic AIR.

17-18 | Msyuenne komnoHeHTOB.
| 19-20 | 3apsanaka AKKYMYJISITOPHBIX Oarapeit,
/ | YCTaHOBKa.
f YCTaHOBKA, CHATHE 3AlIUTHOl KJIETKH.




f 3ameHa mporne:iepos

o O o l\)I T

1-22 |PaCCMOTpeHne BO3MOKHBIX 8
3-24 | HewcmpaBHOCTEH KBaJpOKONTepa M TMyTeH
5-26 | YCTPaHEHHUS HCUCTIPABHOCTH
9 |
7-28 |

' Pazoen 4. Busyanvnoe nunomuposanue (34 4acoe)

1 29-30 Teopus py4HOro BU3YyaJIbHOTO 4
J 31-32 TUJIOTUPOBAHHUS.
‘ Texnuka OesomacHocTH mpu  éTHOM
i OKCILTyaTal Ml KONTepOB
' 33-34 [TepBbIit B3JIET. 4
J 35-36 3aBucaHue Ha MaJion BBICOTE.
‘ [lpuBbIKanue K myssTy yrpasieHus.
' 37-38 [Tonére Ha komnTepe. 4
' 39-40 Bsner.
’ 30HE MUJTOTaXKA.
f Briepen-nasan, BieBo—smpaso.
I[Tocanka
Hl -42 [Tonéter Ha komTepe. 4
' 43-44 Baner.
45-46 [Honér mo «xpyry, ¢ ymepxanuem u 4
4743 U3MEHEHHEM BBICOTEI.
1 [Tocanka
14950 [Tonéter Ha komTepe. 8
51-52 Baner.
53-54 [ToneTsl 10 3ananHOM TpaekTOpUH,
| 55-56 C pa3BoOpPOTOM,
} MU3MEHEHHUEM BBICOTHI,
i PEOJOJICHUEM NIPENATCTBHIA .
| [locanka.
| 57-58 [lorer ¢ wucnonb3osanuem  QyHKIUH 8
| 59-60 yA€pXKaHusi BBICOTBI " Kypca.
| 61-62 [Ipownspenenue aspodorocvemku
| 63-64
L BCEro 644

Conep:xanue nporpammel

Pasgen 1. Beegenue B Kypc (2yaca)

Pasznen 2.0cHoBHOE 0 KBaJapakonrepax (12 yaca)

Teopus. Uro rakoe BITJIA. Vctopus cosganus, pasHoBHaHOCTH, IIPUMEHEHHUE OCCITHIIOTHBIX
JICTATC/IbHBIX anIapaToB B Hallle BpeMs, B Ommkaiflem Oyaywem. Buasr kontepoB. OcHOBHbIE
0asoBble smeMeHTHl  KomTepa.  [1OMETHBI KOHTposiep. KonTpomnnepsl aBurareneii. Bec
KOJIICKTOPHBIE M KO.LIEKTOPHBIE MOTOPBI

[lpaBuna GesomacHoctTn npm momrotoske « MOJIeTaM, YNpPaBIEHUH OECIUIOTHBIM
JIeTaTe/IbHBIM anmapaToM
Dopva nposedenus sansmuii — yueOHas TUCKyCCHsl, 9BPUCTHYeCKas Gecerna

Pasnen 3. [Ipeanonernas TMOATOTOBKA, HACTPOiiKa KBaApokonTepa ( 16 yaca)

Teopus. 3uakomcTBO. M3ydeHHe KOMIIOHEHTOR. 3apsiiKa  aKKyMyJISTOPHBIX Oarapeii,
YCTAHOBKA. YCTaHOBKA, CHSTHE 3alMTHOH KIeTKH. 3aMeHa npomnennepos. Paccmorpenue
BOSMOKHBIX HEHCIIPABHOCTEH KBaJPOKOITEPA H MTyTeit YCTPaHCHHS HEUCIIPABHOCTH.

[pakruka. Ilpaktudeckas paborta c [IPENOCTABICHHEIMU  KBAIPOKOITEPAMH, H3ydeHHE
KOMIIOHEHTOB, OTpadOTKa TEOPETHYECKHX 3HAHMH [0 MOATOTOBKE K 3aMEHE 3JIEMEHTOB




‘KBaJpokontepa. Hactpoiika, monkmouenue anmnaparypsl.

Dopvia nposedenus sausmuil -

rpyrmmnax

Pasgen 3. BusyaabHoe nujaoTHpoBanue (34 yacos)

Teopus. Teopus pyunoro BH3YaJIbHOrO MHUJIOTHPOBaHUsl. TexHHUKa Oe30macHOCTH pu
JETHOH JKCIJTyaTallud KOMTEPOB. [Toropenne TB. Teopetnueckue 3HaHMS M0 B3JICTY, MOJIETY

[IPAKTHKO-OPHEHTHPOBAHHbIC yueOHbIe 3aHATHSA, paboTa B MUHH-

BIIE€pEa, Ha3ag BJIEBO, BIIpaBO, 3aBUCAHUIO B BO3IYyX€E, a TaK )€ M0 U3MEHEHUIO BBICOTHI.

HQaKTI/IKa. HpaKTI/I‘{CCKaH pa60Ta C NpPEOOCTaBJICHHBIMHU KBaApOKOIITEpaMH, I10
[I€PBUYHOIO OIIbITA YIIpaBJICHUS KBaApOKOIITE

HACTPOUKH KBaZAPOKOTEpA.

OOyuenue B3neTy, mocajkw, YACPHKAHHIO BEICOTEI. OTpabaTbiBaHME MPAMOIHHEHHOTO
foJleTa, TOJeTa N0 Kpyry ¢ yAepKaHMEM M M3MEHEHHeM BbICOTHL Iloers
TPAaCKTOPHH, C pA3BOPOTOM, H3MEHEHHMEM BBICOTEL

M3MCHEHHEM TPaeKTOpUH . AdpooTocheMKa,

Brimondenue moyeros Ha Bpems. CopeBHOBaTe
Dopwia nposedenus zansmuii -

rpynnax

Ocsoenue [lporpammsl comn

Texyuwmit kKoHTpOIL

KOHTpOJ]bHO-OIIeHO‘IHble cpeacrBa

00pa3oBaTeNbHOTO Mpouecca B GopMe Meaarornyeckoro HaOnoaeHus.

JIbHBIH STall CPEIHU yUaIuxes Kypea.
IpaKkTHKO-OPHCHTUPOBAHHBIC y4eOHbIE 3aHSATHS, PabOTa B MUHH-

POBOJKIACTCS TCKYIIUM KOHTPOJIEM YCIIEBAEMOCTH YYalllHXc.
IPOBOMIMTCA B TEYECHHE BCErO NEpHOa OOYUEHUS Ul OTCIIe)KHBAHMS YPOBHSI

YCBOCHHUS TCOPETHUCCKUX 3HAHHM, NPAKTHYECKUX YMEHHH M CBOEBpPEMEHHOI KOPPEKTUPOBKH

Mexanusm OLCHHUBAHUA 06pa3OBaTeﬂbelX pe3yiabTaTroB

f OuenuBaempie
J napameTpabl
| /OueHkn

Huskwuii

Cpennnii

Bricokuii

YPOBEHb TEOPETHUECKUX 3HAHUI

Obyuaromuiics 3uaer

OOy4aromuiicst 3HaeT

OOyyaromuiics 3HaeT

. ¢bparmenrapno H3y4YEHHBIH H3y4YEHHBIH

! H3Y4YEHHBIH MaTepHall, HO IJis mMarepuan. Moxer

l MaTepuar. MIOJTHOTO PACKPBITUSL | JATh JIOTHUECKU

| N3noxenue TeMbl TpeOyeTes BBIICPIKAHHBIH OTBET,

i MaTepuana JOTIOJIHUTENNBHbIE JIEMOHCTPUPYIOLIU I
cOMBUHBOE, BOIIPOCHI MIOJTHOE BIIaJICHUE
TpeOyroriee MaTepHaAIOM.
KOPPEKTUPOBKHU YpoBeHb

L HaBOASIIUMHU [IPAKTHYECKUX

. YPOBEHb IPAKTHYECKHUX HABBIKOB 1 YMEHUH

' PaGora ¢ BITTIA, Tpebyetes Tpebyercs Yetko u 6e3onacHo

| TexHHKa MOCTOSIHHBIH NEPHOIHYECKOE paboTaer ¢

| OGesonacHocTy KOHTPOJIb efarora 3a | HallOMHHAHKE O TOM, | 060pYLOBAHHEM

I BBINIOJIHEHUEM TIPaBUIT | KaK paboTath ¢

‘ 10 TEXHUKE 00opy1oBaHrEM
OesonacHocTtH

I CrnocobHOCTD He moxer Moxer noarorosuts, | CriocoGen

| MOATOTOBKH U MOArOTOBUTE, HacTpouth BITJIA npu | camocTtostensro

| HACTPOHKH HacTpouthb BIJIA Ge3 | moackaske negarora MOATOTOBHTE,

‘ OecnuiaoTHOro MIOMOLLM Meaarora HacTpouts BITJIA Ges

| JIeTaTeIbHOro MIOMOILM [TeJ1arora

JTydeHue
pom. Pa3sBUTHE HaBBIKOB YIIPaBIICHHS, MOATOTOBKU K

[0 3aJaHHOU
[IPCONOJICHUEM IIPEenATCTBUH. [lojeTel ¢




" anmnapara K [IOJIETY

Ctenenp
CaMOCTOATENBHOCTH
| yripasiienus BITJIA

|
|

|
|

Tpebyercs
IIOCTOSIHHEIE
MOSICHEHHUS Iejlarora
TP YIIPaBIEHHUH

Hyxnaercs B
MOSICHEHUH
[10CJIeI0BATE/IbHOCTH
paboThl, HO criocobOeH
1ocjie O0BbIACHEHUS K
CaMOCTOSITE/ILHBIM
JIEHCTBHSAM

CamocTosaTeapHo
BBITNOJIHSET OIepaluy
IIpYU YIIpaBJIeHUHN
BITIA 6e3 noackaszku
nejarora

L

' KayecTBO BBIMOIHEHHS

paboThI

HaBeiku ynpasinenus
B LIEJIOM IOJTyYEHEI,
HO YIIpaBlICHHE
BITJIA HeBo3MOKHO
0e3 NpucyTCTBUS
nefarora

HaBbixu ynpasienuns
B LIEJIOM TOJTYYEHBI,
ynpasiienue BITJIA
BO3MOJKHO 0e3
IIPUCYTCTBHS
negarora

HaBbixu ynpasnenus
II0JIYYEHBI B MTOJTHOM
o0beme, IPUCYTCTBHE
nejarora He
TpeOyeTcs

OueHka NPOMEXYTOYHBIX PE3yTbTATOB [0 TeMaM M WTOTOBBIE 3AHITHS MPOBOJATCS B
PasHbIX (OpMax: TeCTUPOBAHUE, COPEBHOBAHHMS.

YeaoBusi peanusauun nporpamMmsi

MarepuanbHo-TexHHYecKoe 06ecedeH e

1

2

3. HOyTOYK — 5 1T.
4. nnaxwer -1 wr.
5. UnTepuer

- kBazpokonrep ¢pupmer Tello — 3 T,
. kBagpoxonrtep Mavic AIR — 1 T,

NuTepHer-pecypesl, s peanusanuu NPOrpamMmbl

Teoperuueckuit marepuan

1. https://ru.wikipedia.org/wiki/MyanHKonTep- 00wmi 0630p KBAIPOKONITEPOB

2 https://ru.wikipedia.org/wiki/DJI_Mavic - 0030p kBaapokontepa DJI Mavic
3.http://mediaworx.ru/wp-content/uploads/201 8/05/Tello_User Manual V1 .2_RU_Lock.pdf-
PYKOBOACTBO noJib3oBaresns Tello
4. http://quad-copter.ru/dji-tello.html - 0630p xBagpokontepa Tello

Buaeomarepuan

I.https://yandex.ru/efir?reqid=1598418066259983-98882173167
host-sas-web-yp-1 S0&stream_id=vjVQrZRvkkKM —00630p DJI
2.https://yandex.ru/efir?reqid=1598418066259983-9888217316

5122045400232-production-app-
Mavic Air. Perucrpanus apona.
75122045400232-production-app-

host-sas-web-yp-l50&stream_id=48c607990f3bb55488bbfc72l94cffa5- 3anyctun Mavic Air 3a
ropus3oHT! TecT Ha MaKCHMaNbHYIO TaNBHOCTD MOJTET
3.https://dronnews.ru/obzory/dj 1/dji-ryze-tello.html- 0630p kBagpokonrepa Tello

LI PO —

EaN

Cnucok uTeparyphI

. http://avia.pro/blog/ Becninnothsie netatensHbie anmnapatsl. {poHsl. McTtopus.

- http://cyclowiki.org/wiki/ BecniunoTHblil eTatensubiii annapat — [{ukionequs

- https://ru.wikipedia.org/wiki/ BecnunoTHbI# neTaTe bHbL anmapat — Bukunenns
. http://www.genon.ru/ Yro Takoe GecrnunoTHbIe JIeTaTeNnbHEBIE annaparel? — ['eHoH

5. http://www.nkj.ru/archive/articls/4323/ Hayxka u sx13Hb. BecriuI0oTHBIE cAMOETHI: MaKCHUMyM

BO3MOYXHOCTEH




