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IHosicuuTeNLHAA 3aIUCKA

AKTYaJIbHOCTD JIAHHOHN MPOrpaMMbl B TOM, YTO OHA PEaIU3yeT
NOTPEeOHOCTH 00YUaIOIIUXCSl B TEXHUYECKOM TBOPYECTBE, pa3BUBAECT UHKEHEPHOE
MBIIILJIEHUE, COOTBETCTBYET COLIMAIbBHOMY 3aKa3y OOIIeCTBa B OJITOTOBKE
TEXHUYECKU I'PAMOTHBIX CHEIUATIUCTOB.

AKTYyaJIbHOCTh Pa3BUTHS 3TOM TEMBbI 3aKJIIOYAETCA B TOM, UTO B HACTOSIIUM
MOMEHT B Poccun pa3BuUBarOTCS HAHOTEXHOJIOTUH, MEXAHUKA, SJIEKTPOHUKA U
nporpammupoBanue. Ycnexu ctpanbl B XXI Beke OyAyT onpenensiTh He
MIPUPOJIHBIE PECYPCHI, & YPOBEHb UHTEIUIEKTYaIbHOTO MOTEHIINANIA, KOTOPBII
ONPEAEIACTCS YPOBHEM CaMBbIX II€PEIOBBIX HA CErOAHALIHUMN JE€Hb TEXHOJIOTUM.
YHUKaIBHOCTh OECITUIIOTHBIX TEXHOJOTHUMA 3aKITI0YAETCSl B BOBMOKHOCTH
O00BEMHUTH KOHCTPYHUPOBAHUE U MPOTPaMMUPOBAHKE B OJJHOM KYpPCE, UTO
CIIOCOOCTBYET MHTETPUPOBAHUIO TIPETIOJaBaHUs MHPOPMATHUKH, MATEMATHKH,
(bU3UKH, YepUEHUs, €CTECTBEHHBIX HAYK C PA3BUTUEM UHKCHEPHOTO MBIILICHHUS,
yepe3 TEXHUYECKOE TBOPUECTBO. TEXHUUECKOE TBOPUECTBO — MOIIIHBIN
MHCTPYMEHT CHHTE3a 3HAHUM, 3aKJIaJbIBAIOIIMNA POYHBIE OCHOBBI CUCTEMHOTO
MbIIUIeHUs. Takum 00pa3om, HHXEHEPHOE TBOPUECTBO U JIA0OPATOPHBIE
MCCJICIOBAHUS] — MHOTOTPAHHAA JIESITEIbHOCTh, KOTOPas JIOJKHA CTaTh COCTAaBHOU
YaCThIO MTOBCEHEBHOM KM3HU KaXKJ0T0 00y4aroIerocs.

®opma 00y4yeHHUA: OUHAS

TpynoemkocTs mporpamMmel: 36 4
Bo3pact yuammuxcsi: 12-17 ner

Pesxkum 3ansaTuii: 1 pa3 B Hegento no 1 gacy

Heab: o0ydyeHrne NUIOTHPOBAHUIO U 3HAKOMCTBO C YCTPOMUCTBOM O€CITMIIOTHBIX
JeTaTeIbHbIX alapaToB.

3agaun:

1. JlaTb mepBOHaYaIbHbIE 3HAHUS O KOHCTPYKIIMN OECIUIOTHBIX JIETAaTeIbHbIX
anmnaparos;

2. Hayuuts npriemaM 6€301MacHOT0 MUJIOTUPOBAHUS OECITUIIOTHBIX JIETAaTeIbHBIX
anmnaparos;

3. Hayuutb npuemam a3poPpoTOCHEMKH.
I[Inanupyemblie pe3yabTaThl

ITporpaMma no3BoJisieT JOOMBATHCS CIAEAYIOLIUX PE3YJIHTaTOB OCBOEHUS
o0pa30BaTeNbHON IPOrPAMMBI:
B nuunocmnom nanpasnenuu’

U C(l)OpMI/IpOBaHHOCTB ITO3HABATCJIIbHBIX HHTCPCCOB, MHTCIJICKTYAJIbHBIX 1
TBOPUYCCKUX CIocoOHOCTEH YUaluxcsH;



CaMOCTOSITENIbHOCTh B IPUOOPETEHNN HOBBIX 3HAHUM U MIPAKTHUECKUX
YMEHH;

I'OTOBHOCTDB K BLI60py KU3HCHHOTO ITYTU B COOTBCTCTBUU C COOCTBEHHBIMH
HHTCPECaMHU U BO3MOKHOCTAMU,

CTPCMJICHUC K CaMOPAa3BUTHIO, CaMOO6p330BaHI/II-O N CaMOBOCIIMTaAHHUIO

CIIOCOOHOCTH paboTaTh ¢ MHGpOpMaIe B rI100aIbHBIX KOMITBIOTEPHBIX
CeTsIX.

B memanpeomemmnom HanpasieHuu

OBJIaJICHUE HABBIKAMHU CaMOCTOSATEIIBHOTO MPUOOPETEHUSI HOBBIX 3HAHUH,
OpraHu3alyy y4eOHOU NesITeIbHOCTH, TOCTAHOBKHY I€JIeH, MIIaHUPOBAHUS,
CaMOKOHTPOJISL U OLIEHKU PE3YJIbTaTOB CBOCH JESITEIbHOCTH, YMEHUSAMU
MPEIBUAETh BO3MOKHBIE PE3YIbTAThl CBOUX JACHCTBUN;

HpI/IO6peTeHI/Ie OIIbITa CaMOCTOATCIIBHOI'O IIONCKA, aHaJIn3a 1 0T6opa
I/IHCI)OpMaI_[I/II/I C UCIIOJIb30BAHUCM PA3JIMYHBIX HCTOYHHKOB U HOBBIX
I/IH(bOpMaI_[HOHHLIX TEXHOJIOTUH HJIS1 PCIICHUA ITO3HABATCIIBHBIX 3a1a4;

pa3BUTHE MOHOJOTMYECKON U TUATIOTUYECKON PeUr, yMEHUS BbIPAKaTh CBOU
MBICJIM U CTTIOCOOHOCTH BBICIYIIMBATh COOECETHUKA, TIOHUMATh €r0 TOUKY
3peHus, MPU3HABaTh MPABO APYIrOro YejIOoBeKa HA UHOE MHEHHUE;

OCBOCHHC IIPUCMOB I[@ﬁCTBHfI B HCCTAHAAPTHBIX CUTYallUAX, OBJIaJICHUC
9BPUCTHYCCKNMHU MECTOAAMUN PCHICHUA HpO6HCM;

dbopmupoBaHEe YMEHUH pabOTaTh B TPYIIE C BHIMOJIHEHUEM PA3THIHBIX
COIMAJIBHBIX POJICH, TTPEICTABIIATh U OTCTAMBATH CBOHW B3TJISIBI U
yOCXKICHUS, BECTH JUCKYCCHIO.

OBJIQJICHHUE CITOCOOAMH OpPTraHU3alliY TIeJIeTIOIaraH s, ITIAHNPOBAHHUS,
aHam3a, peIICeKCUN, CAMOOIICHKH.

B npeomemmnom nanpasnenuu:

YMeHne npoBOAUTh HACTPOMKY U OTJIAJIKY KBaJIPOKOIITEPA;

Brnanenue HaBbIkaMu yrpaBieHHsS KBaIPOKOTITEPOM B TMTOMEIICHHUH, HA
yIHIE U adpoPOTOCHEMKOM;

3HaHUA YCTPOICTBA U MPUHIIMNA ACHCTBUS KBAAPOKONTEPOB;
YMeHne 0OHOBIISITh MPOTPAMMHOE 00eCIIeYEHUE TIOJIETHOTO KOHTPOJUIEPa;

YMeHue AoKIaabIBaTh O pe3yJibTaTaXx CBOEr0 UCCIEI0OBAHMS, UCIIOJIb30BATh
CIIPABOYHYIO JIUTEPATYPY U APYrHe UCTOYHUKHU UHPOpMALIUK;

YMeHue palMOHAJIBHO U TOYHO BBIIIOJIHATD 3a/IaHHUC.

Vyenux Haydyumcs



co0I01aTh MpaBuiia OE30MACHOTO YIIPaBIeHUs OECIHIOTHBIMU
JeTaTeIbHBIMU anlapaTaMu;

ITOHUMATh PUHIUII JEUCTBUSA U YCTPOUCTBO KBAIPOKOIITEPA;

MOHUMAaTh KOHCTPYKTHUBHBIE OCOOCHHOCTHU Pa3Iu4HbIX MOJEIEH
KBaJIPOKOIITEPOB;

MOHUMATh KOHCTPYKTHUBHBIE OCOOEHHOCTH y3JI0B KBaJPOKONTEPA;

CaMOCTOATCIIbHO PCIIATh TCXHUYCCKHUC 3ada9U B IIPOLICCCC pa6OTBI C
KBaAPOKOIITCPOM,

IUIAHUPOBATDL XO/ BBIIIOJTHCHUS 3a1aHUA;

MPOU3BOJIUTH A3PO(HOTOCHEMKY.

Vyenux noy4yunt 603MOINCHOCNb HAYHYUMbCA.!

[Ionumarsn IIPUHIAII pa60TI>I CUCTCM aBTOMATU3AllMU KBAJPOKOIITCPOB.

®opMbl 00y4eHHUsI: TPYNIIOBAs U MHAUBUyaJIbHAS.

Metoabl 00y4eHus1: HarJsJHO-TIPAKTHYECKUI, 00OBICHUTENBHO-
WUTFOCTPATUBHBINM, YaCTUYHO TTOMCKOBBIN, UTPOBOM.

Y4eOHO-TeMaTHYeCKoe IVIAHNPOBAHNE

No
/1l

Tema KomnuectBo| Kanennapusiel dakTnueckue

4acoB CPOKH CPOKH

Pazoen 1. Beeoenue 6 kypc (6 uacos)

1-2

Teopus BIIJIA. Ucropus 2
CO3[IaHHUsI, Pa3HOBUIHOCTH , HOAGPH
npumeHnenue bIIJIA. Bunbt
KOIITEPOB

34

OcHoBHBIE 0a30BBIC AITEMEHTHI 2 ’
kontepa. [lonérHblii
KoHTpoJuiep. KonTpouiepsl
nBUraresner. beckoeKkTopHbIe
Y KOJUIEKTOPHBIE MOTOPBI.

HOSIOpB
nekadpb

5-6

[IpaBuna 6e30omacHOCTH TIPU 2 - -
MOJATOTOBKE K MOJIETaM, SHBaph
YIpaBJICHUH O0ECIUIOTHBIM
JIeTaTebHBIM alllapaTomM

Pazoen 2. IIpeononemnasn noozomoska, Hacmpoiika keaopoxonmepa (4 uaca)

7-8

3HAKOMCTBO C 2 ’ :
kBagpokonrepamu Tello, Coex theBpaib
Knesep 4PRO. U3yuenne




KOMITOHEHTOB. 3apsiaKa
aKKyMYJISITOPHBIX OaTapeil,
YCTaHOBKA. Y CTAHOBKA, CHATHE
3aIIUTHOM KJIETKU. 3aMeHa
MPOTEIIEPOB

10

PaccMmoTpenne BO3MOXKHBIX
HEHUCTIPABHOCTEN
KBaIPOKONTEPA U MyTeH
YCTpaHEHHsI HEUCIPABHOCTH

¢deBpann

Pazoen 3. Buzyanvnoe nunomuposanue (26 yacoes)

11-
12

Teopust pydHOTO BU3yaTbHOTO
NWIOTHpOBaHUs. TexHuKa
0€30MacHOCTH IPH JIETHON
AKCILIyaTaIliy KOITEPOB

2

MapT

13-
14

IlepBblii B371€T. 3aBUCAHUE HA
Maiio BeicoTe. [IpuBbIkanue
IIyJIBTY YIIPABJICHMUS.

MapT

15-
18

[Tonérsl Ha xkonTepe. B3ner.
Bucenwue. Ilon€r B 30He
nmiotaxa. Bnepen-nazan,
BJIEBO—BITpaBo. [locagka

anpesb

22

[Tonérsl Ha koniTepe. Baner.

anpenb

23-
26

[Tonér o xkpyry, ¢ yiepKaHneM
Y UBMEHEHUEM BBICOTHI.
ITocanka

Mai

27
32

[Tonérsr Ha koniTepe. B3ner.
IToneTtsl mo 3aganHOM
TPAeKTOPHUH, C PA3BOPOTOM,
U3MEHCHHUEM BBICOTHI,
MIPEOI0JICHUEM TIPEISATCTBUMH .
ITocanka.

Mai
1507005038

34

[Toser ¢ ucnonp30BaHUEM
GYHKIIUY yaepKaHUsI BEICOTHI U
Kypca. [IpousBenenue
a’poPoTOCHEMKHU

HIOHb

35-
36

CopeBHOBaHuUE

HNIOHb




Conep:xanue nporpamMmbl
Paznen 1. BBegenue B kypc (6 yacos)

Teopus. Uro takoe BIJIA. HcTtopus co3nanusi, pa3HOBUIHOCTH, IPUMEHEHUE
OECIUIIOTHBIX JIETATENbHBIX allllapaToB B HAIlle BpeMs, B OJIKaniieM OyayIieM.
Bunbr kontepoB. OcHOBHEIE 6a30BBIC 37IEMEHTHI KorTepa. [1onéTHbIN KOHTpOoIIIEep.
Kontpomneps! agurareneil. bec KOJUIEKTOpHBIE U KOJIEKTOPHBIE MOTOPBI

HpaBI/IJIa 0e301acHOCTH IIpH IMOATOTOBKC K ITIOJICTAM, YIIPABJICHHUHA OeCUIOTHBIM
JICTATCJIbHBIM alllrapaTomM

Dopma nposedenus 3auamuil — yueOHas JUCKyccusi, Oecena

Pasznea 2. IlpeanosieTHasi OArOTOBKA, HACTPOIKA KBaJApoKonTepa (4 yaca)

Teopus. 3HakoMcTBO. M3ydeHnE KOMIIOHEHTOB. 3apsJiKa aKKyMYJISITOPHBIX
Oarapei, ycTaHOBKA. Y CTAHOBKA, CHSITUE 3alIUTHOM KJIETKU. 3aMEHa MPOTEIIEPOB.
PaccmoTpenne BO3MOKHBIX HEMCIIPABHOCTEN KBaAPOKONTEPA U IMyTEH YCTPAHECHHUS
HEHUCTIPABHOCTH.

[Ipaktuka. [IpakTueckas paboTa ¢ MpeOoCTaBICHHBIMUA KBAPOKOIITEPAMH,
U3y4eHUE KOMIIOHEHTOB, OTPa00TKa TEOPETUYECKUX 3HAHUM 110 OATOTOBKE U
3aMEHe 3JIEMEHTOB KBajapokonTepa. Hactpoiika, NoAKIFOUEHHE aImapaTypsl.

Dopma nposedenus 3anamuil - IPAKTUKO-OPUEHTUPOBAHHBIEC yUeOHbIE 3aHATHUS,
paboTa B MUHU-TPYIIIAX

Pa3znea 3. BusyanbHoe nuiorupoBanue (26 4acon)

Teopus. Teopust pydHOTO BU3yaJIbHOTO MUAJIOTUPOBAHUA. TeXHUKA O€30MaCHOCTH
1pu JETHOM 3KcIuryarauuu konrepos. [losropenne Th. Teopernueckue 3HaHUS 1O
B3JIETY, NIOJIETY BIIEPEM, HA3aJ BJIEBO, BIIPABO, 3aBUCAHUIO B BO3/IyX€E, a TAK K€ 10
M3MEHEHUIO BBICOTHI.

[Ipaktuka. [IpakTrueckas paboTa ¢ MpeJOCTaBICHHBIMU KBaJAPOKONITEPAMH,
MTOJIyYEHHE MEPBUYHOTO OMBITA YIIPABIICHHS KBAaAPOKONTEPOM. Pa3BUTHE HABBIKOB
yIPaBJIEHHUs], IOATOTOBKHA U HACTPOMKHU KBaAPOKOTEPA.

OOyueHue B3JeTy, MOCATKH, YACPKAHUIO BHICOTHL. OTpabaThiBaHue
MPSMOJIMHEMHOTO TIOJIETA, TIOJIETA 10 KPYTY € YACp>)KaHUEeM U U3MEHEHUEM
BbICOTHI. [1oJieThI 110 3a1aHHOI TPAaeKTOPUH, C Pa3BOPOTOM, U3BMEHEHNUEM BBICOTHI,
IPEOA0JICHUEM MpensITCTBUiA. [1o1eThl ¢ M3MEHEHUEM TPASKTOPHUH .
AspodoTochemka.

Bremonuenue moneroB Ha BpeMs. COpeBHOBATEIBHBIN 3TAIl CPEIIU YUAIIUXCS
Kypca.

Dopma nposedenus 3anamull - IPaKTUKO-OPUEHTUPOBAHHBIC yueOHbIC 3aHATHS,
paboTa B MMHH-TpyHnax




KoHTpo/ibHO-0LIeHOYHBbIE CpeACcTBa

OcBoenue [Iporpammbl CONTPOBOKAAETCS TEKYIIIUM KOHTPOJIEM YCIIEBAEMOCTH
ydamuxcs. TeKymid KOHTPOIIb MPOBOUTCS B TEYCHUE BCETO MEPHUOJIa O0yUCHHS
IUISL OTCIICKUBAHHS YPOBHS YCBOCHHSI TEOPETUUCCKUX 3HAHUH, TPAKTUICCKUX
YMEHHI U CBOEBPEMEHHOM KOPPEKTHPOBKU 00pa30BaTeNIbHOTO Mpoiiecca B (hopme
IeIarOTUIECKOT0 HAOIOICHNSI.

MexaHu3zm OLICHHUBAaHU O6paSOBaTCJII>HBIX PE3YIILTATOB

OuenuBaemblie Huzkuit Cpennuii Boicoxkuii

napaMeTpbl

/Ouenkn

YPpOBEHb TEOPETUUECKUX 3HAHUM
OOGyuaronuiicst | O0yuaronuics OOGyuaronuiics
3HaeT 3HAET U3YYEHHBIN 3HAET U3YYEHHBIN
dbparMeHTapHO | MaTepuai, HO JJIs Marepuai. Moxer
W3YYEHHBIN MIOJIHOTO PACKPBITHS | AaTh JIOTUYECKH
MaTtepuall. TEeMBbI TpeOyeTcst BbIJICPKaHHBIN
N3noxenune JOTIOJIHUTEIIbHBIE OTBET,
Marepuala BOIIPOCHI JEMOHCTPUPYIOLIUI
cOMBYMBOE, MOJIHOE BJIAJICHUE
TpedyroIee MaTepHaioM.
KOPPEKTUPOBKHU YpoBeHb
HABOJIAILIUMHU MPAKTUYECKUX

YPpOBEHb NPAKTUYECKUX HABBIKOB U YMEHHN

Pa6ota c BIIJIA, TpeOyetcs TpeOyetcs YeTko u 6e3011acHO
TEeXHHUKA MOCTOSTHHBIN NEePUOINIECKOE paboraer ¢
0e301macHOCTH KOHTPOJIb HaIIOMHUHAHHUE O TOM,| 000PYyI0BaHUEM

nejarora 3a Kak paboTaTh C

BBITIOJTHEHHEM | 000pyI0BaHUEM

paBUJI 1O

TEXHUKE

0e301acHOCTH
Crioco6HOCTD He moxer Mosxer Crnocoben
MOATOTOBKHU U MOATOTOBUTh, | MOJATOTOBUTH, CaMOCTOSITEJILHO
HACTPOMKHU HACTPOUTh Hactpouth BITJIA MOJITOTOBUTH,
OECIUIOTHOTO BITJIA 6e3 IIPU MOACKA3KE HacTpouth BITJIA
JIETAaTEIbHOTO IOMOIIIH refarora 6e3 momoIu
amnrapara K MoJieTy | rejarora nejarora
Crenenn Tpebyetcs Hyxnaercs B CamocCTOSITENBHO
CaMOCTOSITEJIbHOCTH| MTOCTOSIHHbBIC MOSICHEHU U BBITIOJTHSIET




yrnpasienus bIIUIA | noscHenus IIOCJICIOBATEIBLHOCTH| OIIEpaly IIPU
nejarora npu | paboTel, HO ynpasienuu bBIUIA
yIIPaBJICHUA crocoOeH mociie 0e3 MoJICKa3Ku
O0OBACHEHHUS K nearora
CaMOCTOSTEIIbHBIM
JIEUCTBUIM

KadecTBO BBITTOJIHEHUS pa6OTI>I

Hagwiku Hagwiku ynpaBnenusi| HaBbiky ynpaBieHus
yOpaBJIEHUSI B | B LIEJIOM ITOJYYEHBI, | IOJYUYEHBI B IOJTHOM
LEJIOM ynpasieHnue BITJIA | oobeme,

MOJTYYCHBI, HO | BO3MOXKHO 0€3 IIPUCYTCTBHE
yIPaBJICHHE MIPUCYTCTBUS nejarora He

BITJIA nejarora TpedyeTcs
HEBO3MOXHO 0€3

MIPUCYTCTBUS

nejarora

OneHka npoMEXyTOYHBIX PE3yIbTATOB MO TEMAM U UTOTOBBIC 3aHATHUS
MPOBOJISATCA B PA3HBIX (pOpMax: TECTUPOBAHUE, COPEBHOBAHMUSI.

YcaoBus peaau3zaluy NporpaMmsl
MarepuajbHO-TEXHHYECKOE 00ecreyeHue
1. kBagpokonTep — 3 MIT.
2. HOyTOYK — 2 TIT.
3. Tenedon — 2 wT. (+ TONOJHUTETBHBIE TeE(HOHBI)
4. nTepHer
HNHTepHeT-pecypcebl, 1S peajin3alui NporpaMmbl

Teopernueckuii MmaTepuan

1. https://ru.wikipedia.org/wiki/MynbTuKOnITEP- 0OIIHIT 0030p KBAAPOKOIITEPOB

2.http://mediaworx.ru/wp-
content/uploads/2018/05/Tello_User_Manual V1.2 RU_Lock.pdf- pykoBoactBo
noas3oBareis Tello

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

Buneomarepuan

1.https://dronnews.ru/obzory/dji/dji-ryze-tello.html- 0630p xkBagpokonTepa Tello




Cnucok iurepaTypbl
1. http://avia.pro/blog/ becnunotueie netatensHbie anmnapartsl. ponsl. Uctopus.
2. http://cyclowiki.org/wiki/ becnunoTHbIf JeTaTenpHbIN amnmapat — [{uknoneaus

3. https://ru.wikipedia.org/wiki/ becioTHBIN JIeTaTENBHBIN arnmapaT —
Buxkunennsa

4. http://www.genon.ru/ Uto Takoe 6€CIIUIOTHBIC JIeTaTeIbHbBIC alllapaThl? —
['enon

5. http://www.nkj.ru/archive/articls/4323/ Hayka u >xu3ub. beciunoTtabie
CaMOJIEThl: MAKCUMYM BO3MOXHOCTEH



