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IMosicuuTeILHAS 3aIMCKA

AKTyaabHOCTh JAHHOH MPOrpaMMBI B TOM, YTO OHA peaTu3yeT NOTPEOHOCTH 00YUYaIOIINXCS B
TEXHUUYECKOM TBOPUECTBE, Pa3BUBAET MHKEHEPHOE MBILIUIEHNE, COOTBETCTBYET COLUATIBHOMY 3aKa3y
00IIIeCTBa B MOJTOTOBKE TEXHUYECKH I'PAMOTHBIX CHEIIMATIICTOB.

AKTYaJlbHOCTb Pa3BUTHS 3TOM TeMbI 3aKJII0YAeTCA B TOM, YTO B HACTOANINI MOMeHT B Poccun
Pa3BUBAIOTCS] HAHOTEXHOJIOTUH, MEXAHUKA, HIEKTPOHHUKA U IPOrpaMMHUpPOBaHHE. Y CIIEXU CTPAHbI B
XXI Beke OyayT onpeaensTs He MPUPOIHBIE PECYPCHI, @ YPOBEHb MHTEIUIEKTYaIbHOIO MTOTEHIINANA,
KOTOPBIH ONpeesieTcss ypOBHEM CaMbIX I€PEIOBbIX HA CETOIHSALIHUMI JIEHb TEXHOJIOTUH.
YHUKaIbHOCTh OECITUIIOTHBIX TEXHOJIOTHIA 3aKII0UaeTCsl B BO3MOKHOCTU OOBEANHUTD
KOHCTPYHPOBaHUE U MPOTPAMMHUPOBAHKE B OHOM Kypce, UTO CIIOCOOCTBYET UHTEIPUPOBAHUIO
npenojaBaHus HPOPMATUKU, MATEMaTUKH, (PU3UKH, YEPUYCHHS], €CTECTBEHHBIX HAYK C Pa3BUTHEM
WHXEHEPHOTO MBIIIICHUS, YUepPe3 TEXHUYECKOE TBOPUYECTBO. TeXHUYECKOE TBOPUECTBO — MOIIHBIN
WHCTPYMEHT CHHTE3a 3HAHUH, 3aKJIabIBAIOIINN TPOYHBIE OCHOBBI CUCTEMHOTO MBIILIEHUA. Takum
00pa3om, HHKEHEPHOE TBOPUYECTBO U JIA0OPATOPHBIEC UCCIIETIOBAHMS — MHOTOTPaHHAs I€ATEIIbHOCTD,
KOTOpas AOJKHA CTaTh COCTABHOW YacThIO MOBCEHEBHOM MKU3HU KaX10r0 00y4aroerocs.

®Dopma 00y4eHus1: OuHas

TpyaoemkocTh NporpaMmel: 75 4

Bo3pacrt yuammuxesi: 10-17 ner

Pexxum 3ansTuii: 1 pa3 B Hegemo - 2 vaca, 1 pa3 B Hegemo — 1 gac

Heab: 00yueHne MUIOTUPOBAHUIO U 3HAKOMCTBO C YCTPOMCTBOM OECTIMIIOTHBIX JIETATEIbHBIX
anmnaparos.

3amauu:

1. JlaTh nmepBOHaYaIbHbBIC 3HAHUS O KOHCTPYKLUHU OECIMIIOTHBIX JICTATENIbHBIX allapaTos;
2. HayuuTps npuemMaM 06€30MacHOT0 NHUJIOTHPOBAHUS OECIMIIOTHBIX JIETATENIbHBIX allllapaToB;
3. HayuuTs npuemam a3po(oTOCHEMKH.

IInanupyemsle pe3yJbTaThl

[TporpaMma no3BoJiI€T JOOMBATHCS CAEAYIOLIUX PE3YIbTaTOB OCBOCHMS 00pa30BaTeIbHON
MIPOTPaMMBI:

B n1uyHOCTHOM HanmpaBJCHUU:

¢ cOPMUPOBAHHOCTH MMO3HABATEIHHBIX HHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPUYECKUX
CIOCOOHOCTEH yyaluxcs;

* CaMOCTOSITEIBHOCTh B IPUOOPETEHNH HOBBIX 3HAHUM M MPAKTUYECKUX YMEHMUIA;

®* TOTOBHOCTH K BLI60py JKU3HCHHOI'O ITYTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEpCCaMU U
BO3MOYKHOCTSIMH;

* CTPEMJICHHE K CAMOPA3BUTHIO, CAMOOOPA30BAHUIO U CAMOBOCITUTAHUIO

* CIOCOOHOCTH paboTaTh ¢ UHPOPMALIUEH B TII00THLHBIX KOMITBIOTEPHBIX CETSX.

B MeTanpeaMeTHOM HanpaBJIeHUH

® OBJIaJICHHE HABBIKAMU CAMOCTOSITEIILHOTO PUOOPETEHHSI HOBBIX 3HaHUH, OpraHu3aluy yueOHon
JEeATEIbHOCTH, IIOCTAHOBKHY LICJIEH, IIJITAHUPOBAHMS, CAMOKOHTPOJIS U OLIEHKH Pe3yJIbTaTOB CBOECH 2
JEeATEIbHOCTH, YMEHUAMM IIPEIBUIETh BO3MOKHBIE PE3YyJIbTaThl CBOUX JEHCTBUN;



® IPUOOPETEHHE OMBITA CAMOCTOSITEILHOTO MMOUCKA, aHANIN3a U 0TO0pa HHPOPMAITUH C
HCIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB U HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN JJIs PEIICHUS
MO3HABATENBHBIX 33]1aY;

® Pa3BUTHE MOHOJOTUYECKON U JUATIOTUICCKON PEUH, YMEHUS BBIPAXKATh CBOU MBICITH U
CIIOCOOHOCTH BBICTYIIMBATh COOCCETHNKA, TOHUMATh €r0 TOYKY 3pCHHUS, IPU3HABATH MPABO JIPYTOro
YelIoBeKa Ha HHOE MHCHHCE,

® OCBOCHHE NMPUEMOB JICHCTBUI B HECTAHIAPTHBIX CUTYaIUSX, OBJIAJICHAE IBPUCTUICCKUMU
METOJ[aMHU PEUICHUs IPoOIIeM;
¢ popMupoBaHue yMEHUH pabOTATh B TPYIIIE C BHIMOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJICH,
MPEJCTABIATh U OTCTAMBATH CBOU B3IVl M YOCKICHUS, BECTH TUCKYCCHIO.

® OBJIaJICHHE CIIOCO0AMK OpTaHHU3AIINY IIeTIeTIONaraHus, TNIAHKPOBAHNS, aHAIN3a, pedIeKcHH,
CaMOOIICHKH.

B npenmMeTHOM HanpaB/eHUN:

e YMeHue IPOBOUTE HACTPOUKY U OTVIAJIKY KBaJPOKOIITEpa;

e BiajeHue HaBbIKAMH yIIPaBJICHUS KBaJAPOKOIITEPOM B [IOMELIEHNUH, HA YIINALIE U
a3po(hoTOCHEMKON;

e 3HaHUA YCTPOMCTBA U NPUHIUIA IEHCTBUSA KBaPOKOIITEPOB;

e YMeHue 0OHOBJIATH IPOrpaMMHOE 00ecredeHre MOJIETHOTO0 KOHTPOJLIEpa;

e YMeHUe JOKIAaAbIBAaTh O PE3YyJIbTaTaxX CBOETO UCCICAOBAHMS, UCIIOIb30BATh CIIPABOYHYIO
JUTEpaTypy U Apyrue UCTOYHUKH HH(POpMALUH;

e YMeHUe PallMOHAIBHO U TOYHO BBIMNOJHATE 3a1aHKE.

Yuyenuk HAYYHUTCH

e co0uro1aTh paBuiia 6€30MacHOTO YIpaBIeHUs OECIIUIOTHBIMHY JIETATEILHBIME alapaTaMy;
® TIOHMMATh MPUHIUI AEUCTBUS U YCTPOHUCTBO KBAJPOKOMNTEPA;

® [IOHUMATb KOHCTPYKTHUBHBIC 0COOEHHOCTH Pa3IMIHBIX MOJIGJ'IGI\/'I KBaAPOKONTCPOB,

® TIOHUMATh KOHCTPYKTHUBHBIC OCOOCHHOCTH Y3JIOB KBaIPOKOIITEPA;

® CaMOCTOSITEIHHO pelIaTh TEXHHYECKHUE 3a/]au B Tporiecce paboThl ¢ KBaIPOKOIITEPOM;

® [INIAHUPOBATDb XOJ BBIITOJIHCHHUA 3a/IlaHNUA;

® IIPOM3BOIUTH a3POPOTOCHEMKY.

Y4YeHHK NOJIy4YUT BO3MOKHOCTD HAYYHUThCH:
e [loHMMaTh IPUHLKI pabOTHI CUCTEM aBTOMATHU3AIMH KBaIPOKOIITEPOB.
®opMbl 00yUYeHHUsI: TPYIIIIOBAS U MHIUBHUyaJIbHAs.

MeToabl 00y4eHusI: HATIISTHO-TIPAKTHYECKUH, 00BICHUTEIbHO-MILTIOCTPATUBHBIN, YACTHYHO
ITOMCKOBBIN, UTPOBOA.

Y4yeOHO-TeMaTHYECKOE IJIaHUPOBAHUC

Nen/m | Tema KomunuectBo | Kanennapusie | @aktuueckue
4acoB CPOKH CPOKH

Paznen 1. BBenenue B Kypc
1-4 Teopus BITJIA. Uctopus co3nanus, 4 Cents0pb
pPa3HOBUIIHOCTH , TpuMeHeHue BITJIA.
Buel konirepos.

5-8 OcHOBHBIE 0a30BBIC AJIEMEHTHI 4 CeHts10pb S
konrtepa. [1o€THBIN KOHTPOJLIED.




KoHnTpomieps! agsurareneil.
beckoneKTopHbIe U KOJUIEKTOPHBIE
MOTOPBI

9-12

[TpaBuiia 6e30macHOCTH MIPU
MOJIFOTOBKE K I10JIETaM, YIIPABJICHUU
OeCTUIIOTHBIM JIETATEIbHBIM
anmnaparom

CeHts0pb,
OxTs16pB

Paznen 2.

HpeI[HOJ'ICTHaH IHOArOTOBKA, HaCTpOﬁKa

KBaJIPOKOIITEP

a

13-16

3HAKOMCTBO C KBaJIpOKONITEpaMH
KBagpokonrep tun 1I'eockan [Tuonep
Makc. / KBagpokonrep tun 2 I'eokcan
[Tnonep Munu. N3yuenue
KOMITOHEHTOB. 3apsjika
aKKyMYJIATOPHBIX OaTapew,
YCTaHOBKA. Y CTAHOBKA, CHATHE
3al[UTHON KJIETKU. 3aMeHa
IPOIEIIEPOB

4

OxTs16pB

17-20

PaccmoTpenune BO3MOXKHBIX
HEHCIIPAaBHOCTEH KBaJAPOKOIITEpa U
nyTel ycTpaHeHHs] HeUCIIPaBHOCTH

OxTs6pb

Paznen 3.

BusyanbHO€ NHIOTUPOBAHKE

21-24

Teopus py4HOro BU3yaJIbHOTO
nuiotupoBanus. TexHuka
0€30MacHOCTH MU JIETHOU
9KCIIJTyaTalluy KOIITEPOB

HOSIOpB

25-28

[TepBblii B3s1€T. 3aBUCAaHUE HA MaJIOH
BbIcOTE. [IpuBBIKaHNE K TYIBTY
YIIPaBJICHHUS.

Hos6pp

29-36

ITon€rsl HA KonITEpE. B3ner. Bucenue.
[Tonér B 30He nunoTaxa. Bnepen-
Hasaz, BieBo—BIpaso. [Tocaaka

HexaOpb

37-44

ITonétel Ha konTEpE. B3Ier.

SIHBaps,
Ddespaiib

45-52

[Tonér o xpyry, ¢ yAepKaHUEM U
n3MeHeHueM BbIcoThl. [locanka

deBpaib,
MapT

53-65

[Tonétel Ha koniTepe. B3ner. [loneTst
10 33JJaHHOM TPaeKTOpuH, C
pa3BOPOTOM, U3SMEHEHUEM BBICOTHI,
MIPEOJIOJICHUEM MPETISITCTBUH .
ITocanxka.

12

Mapr,
Arnpenb

66-68

[Toner ¢ ucnonp3oBaHNEM QYHKIUN
ylep>KaHUs BBICOTHI U Kypca.
[TpousBeaeHue a3pohoToChbeMKU

Arnpenb

69-75

CopeBHOBaHUE

Man

Conepxanue

Pasnen 1. BBenenue B Kypc

MIPOrpaMMBbI

Teopusi. UYto Takoe BITJIA. McTopust co3nanusi, pa3sHOBHIHOCTH, TPUMEHEHHE OECTTHIIOTHBIX
JIeTaTeNIbHBIX allapaToB B Hallle BpeMs, B OnmxaiiieM 0yaymuiem. Buabl kontepos. OcHOBHBIE
0a3oBbIe 351eMeHThl KonTepa. [Tonérasiii korTposuep. Koratpomiepsr neurateneii. bec
KOJUIEKTOPHBIE U KOJUIEKTOPHBIE MOTOPBI



[IpaBuia 6e30MacHOCTH MPH MOJATOTOBKE K MOJIETaM, YIPaBICHUN OECIMIOTHBIM JIETaTEIbHBIM
anmapaToM

dopma npoBeeHusi 3aHATHH — yueOHast TUCKYCCHS, IBpUCTHYECKas Oecena
Pa3zgea 2. [IpeamnosieTHasi MOArOTOBKA, HACTPOIIKA KBAJIPOKoONTEPa

Teopusi. 3HakoMcTBO. V3yueHne KOMITOHEHTOB. 3apsiKa akKyMYJIITOPHBIX OaTtapell, yCTaHOBKa.
YcTaHOBKa, CHATHE 3alIUTHOM KJIETKHU. 3aMeHa IporeuiepoB. PaccMoTpeHue BO3MOKHBIX
HEHCIPAaBHOCTEW KBaJAPOKONTEPA U NIYTEN YCTPAHEHUS HEUCITPABHOCTH.

IIpakTuka. [Ipaktuyeckas pabora ¢ npeAoCTaBICHHBIMU KBaIPOKONITEPAMU, HU3yUECHUE
KOMITOHEHTOB, OTPa00TKa TEOPETUYECKUX 3HAHUI 110 MOJrOTOBKE U 3aMEHE JIEMEHTOB
KBazpokonrtepa. Hactpoiika, moIkitoueHe anmnaparypsl.

®opma npoBeieHUs 3aHATHI - IPAKTUKO-OPUEHTUPOBAHHBIC YUeOHbIC 3aHATHS, padOTa B MUHU-
rpynmnax

Pa3pnen 3. BusyasibHOe IMJI0THPOBaHHE

Teopusi. Teopus pydHOTr0 BU3yaJIbHOTO MUJIOTUPOBaHUs. TexHUKa 0€30MaCHOCTH TIPH JIETHON
skciuryatanuu konrepos. [Iosropenue Th. Teopernueckne 3HaHUS 11O B3JIETY, ITOJIETY BIIEpE, HA3aL
BJIEBO, BIIPaBO, 3aBUCAHMIO B BO3/1yX€, & TaK K€ I10 U3MEHEHUIO BBICOTBI.

IIpakTuka. [Ipaktuyeckas paboTta ¢ NpeAOCTaBICHHBIMU KBaJPOKONTEPAMH, MOTyUCHHE
MIEPBUYHOTO OIBITA YIPaBIEHUS KBaApOKONTepoM. Pa3BuTue HaBBIKOB yIpaBiIeHUs, MTOATOTOBKH U
HACTPOMKHU KBaJIPOKOTEpA.

OOyueHnue B3eTy, IOCAJIKH, yAepKaHUIO BEICOTHI. OTpabaThiBaHHE MPSIMOJIIMHEIHOT O 1oJIeTa,
MOJIETa MO KPYTY € YAEPKAHUEM U U3MEHEHHUEM BBICOTHI. [10JIeThI 10 3a1aHHOM TPAEKTOPHUH, C
Pa3sBOpPOTOM, USMECHCHUCM BBICOTHI, TPECOAOJICHUEM HperITCTBI/II\/’I. IToseTsI ¢ M3MEeHEeHNEM
TpaekTopuu . A3podoTocreMKa.

BrinonHeHue mojaeToB Ha BpeMs. COpeBHOBaTeJ'IBHHﬁ 9Tall CPEar ydalquxcs Kypca.

®opma npoBeieHUs 3aHATHUI - IPAKTUKO-OPUEHTUPOBAHHBIE YUeOHbIE 3aHATHS, padOTa B MUHU-
rpymnmnax

KOHTpOJ’IbHO-OIleHO‘leIe cpeacrea

OcBoenue [IporpaMMbl COMPOBOXKAAETCS TEKYIIUM KOHTPOJIEM YCIIEBAEMOCTH yJaluxcs. Texkynmi
KOHTPOJIb MPOBOJUTCS B TEUSHUE BCETO MEPHOJIa O0yUEHUS sl OTCIS)KUBAHUS YPOBHS YCBOCHUS
TEOPETUUECKUX 3HAHUH, IPAKTUYECKUX YMEHHUIN U CBOEBPEMEHHOU KOPPEKTUPOBKU
o0pa3oBaTenpHOrO Mmpoiecca B (hopMe Meaarornieckoro Ha0IroIeHNU .

OueHnBaemble Husknii Cpennuit Beicoknii

napameTpsl /O1eHKH

YpoBEeHb TEOPETUUECKUX 3HAHUI
OO6yuarommiics 3HaeT | OOyuarommiicst 3HaeT | OOy4arouuiics 3HaeT
(dbparmeHTapHO W3yYECHHBII W3yYECHHBII
W3y4YEHHBIN MaTepuai, HO JUIs Matepuan. Moxer
Marepua. MIOJIHOTO PACKPBITUS | JaTh JIOTUYECKU
N3noxenue TeMBbI TpedyeTcs BBIJICP’KaHHBIN OTBET,
Marepuaia JIOTIOJIHATEIIbHBIE JIEMOHCTPUPYIOLIUI
cOuBYMBOE, BOIIPOCHI IIOJIHOE BJIAZICHUE
TpeOytomee MaTepHaIOM.
KOPPEKTHUPOBKHU
HaBOJALIUMU
BOIIPOCaMH




YpoBeHb NPAKTUYECKUX HABBIKOB U YMEHU U

Pa6ora ¢ BITJIA, Tpebyercs Tpebyercs Yerko u 6e301acHO
TEXHHKA ITOCTOSTHHBIN MIePUOIUYECKOL paboraer ¢
0e301macHOCTH KOHTPOJIb TI€/1arora HAIIOMHHAHWE O TOM, | 000pyIOBaHUEM

3a BBIIIOJTHCHUEM Kak paboTats ¢

MPaBUJI IO TEXHUKE obopynoBaHreM

0C30IMaCHOCTH
CnocoOHOCTh He moxer Mosket nmoaroroButh, | CriocooeH
MMOJITOTOBKH U IMOJATOTOBUTb, Hactpouth bITJIA CaMOCTOSTEILHO
HaCTPOMKHU Hactpouth BIIJIA 6e3 | npu nmojackaske MOArOTOBUTD,
OECIIMIIOTHOTO IOMOIIIHY IIearora nenarora Hactpouth BITJIA 6e3
JIETaTSILHOTO IIOMOIIIY IIegarora
armapara K MoJIeTy
Crenenb Tpebyercs Hyxnaercs B CaMocCTOsATENBHO
CaMOCTOSTEIIBHOCTH | IIOCTOSTHHBIC MOSICHCHUH BBITIOJIHSIET OTepaIuu
ynpasnenust bITJIA MOACHEHUs [Ie1arora | MOCJIEI0BATEIIbHOCTU | IIPU YIIPABICHUU

IIpH YIIpaBJICHUN

paboThI, HO CITOCOOCH
ocJie OOBSICHEHUS K
CaMOCTOSITENIbHBIM
JICUCTBUSAM

BITJIA 0Oe3
[MOJICKAa3KH Iegarora

KadecTBO BBIITOJTHEHUSA

paboThI

HaBpiku YIpaBJICHUA
B ICJIOM ITOJIYUCHBI,

HaBriku YIIPpABJICHUA
B CJIOM ITOJIYUYCHBI,

HaBriku YIIPpaBJICHUA
IMMOJIYYCHBI B ITIOJITHOM
OGLGMC, MMPpUCYTCTBUC

HO yIPaBJICHUE ynpasienue bITIA

BIIJTA HEBO3MOXXHO | BO3MOXHO 0€3 rexarora He
6€e3 MpUCYTCTBUS IIPUCYTCTBUS Tpedyercs
rejarora rejarora

OI_IGHKa MPOMCIKYTOUHBIX PE3YJIbTATOB I10 TEMaM U UTOTOBBIC 3aHATHUA ITPOBOJATCSA B PA3HBIX

¢dopmax: TecTUpOBaHHE, COPEBHOBAHMS.
YcioBus peanu3anum NporpamMmbl
MatepuanbHo-TexHuueckoe ooecriedenue Llentpa «Touka Poctay

1. kBagpoxontep Kagpokonrep tun 2 I'eokcan [Inonep Munu — 3 mir.
2. kBagpokonTtep KBagpokonrep tun 1I'eockan [Muonep Makc — 1 mir.
3. HOyTOYK — 10 mmIT.

4. Tenedon — 1 wT. (+ TOMOJHUTENbHBIE TEIEPOHBI)

5. NHTepHer

HNuTtepHeT-pecypcebl, AJis peaju3aly NporpaMmbl

Teopernuyeckuilt Mmarepuall

1. https://ru.wikipedia.org/wiki/MynpTukonTep- oOumii 0630p KBaJpOKONTEPOB
2. PykoBozcTBO 10 paboTe ¢ KBajapokonTepom https://pioneer-
doc.readthedocs.io/ru/master/index.html
Buneomarepuai

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

1. http://avia.pro/blog/ beciunoTtHsie netarenbHble annapatsl. Iponst. UcTopust.

2. http://cyclowiki.org/wiki/ becnunoTHbI JleTaTenbHbIN annapar — L{uknoneaus
3. https://ru.wikipedia.org/wiki/ becniuinoTHbIH JeTaTenbHblil anmapar — Bukunenus
4. http://www.genon.ru/ Uto Takoe OecIIOTHBIC JIeTaTeIbHBIC amnmapaThl? — ['eHOH

5. http://www.nkj.ru/archive/articls/4323/ Hayka u *u3Hb. becniioTHBIE CaMOJIEThl: MAKCUMYM

BO3MOYKHOCTEH
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