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ITACIIOPT ITPOI'PAMMBI

ITo/1HOe Ha3BaHMe NPOrpaMMBbI

BbecrmnoTHeie dBHAILIMOHHBIE CHMCTEMbI
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Bup nporpammsl

TI0 CTEeNEeHU aBTOPCTBA MOAMMULIMPOBaHHAS;
110 YPOBHIO C/IOYKHOCTH — Oa30Basl.

HanpasyiieHHOCTH

TexXH1n4YyeCKas

Cpok peanu3anuu, 00bEM

1 roa, 72 vaca

Bospact yuammxcs

ot 15 1o 17 ner

Ha3Banue o0beguHeHNs

KpaTKaﬂ AHHOTaIMusA

[Tporpamma HaripaBjieHa Ha TosiyyeHre 0a30BBIX 3HAaHUM U
HayajbHOTO OMbITa MPOrPaMMHUPOBaHUs, KOHCTPYWPOBaHUS,
VH)KeHEepHOT0 MIPOEKTHPOBAaHUS YW yIopaB/eHus
6eCru/IOTHBIMU aBUALIMOHHBIMU CUCTEMaMHU.




PA3JIEJT 1.
«KOMIIJIEKC OCHOBHBIX XAPAKTEPMCTUK ITPOT' PAMMBI»

1.1 TTogcHUTENILHAA 3alIUCKA

BecriunotHele aBualoHHble cuctemMbl (BAC) cTpeMUTeNbHO U LIMPOKO BXOJSAT B
Hallly NOBCEeJHEBHYIO KU3Hb. OHM HCIIO/Ib3YIOTCS Ieofie3UuCTaMu [Jil U3YUeHUs] MeCTHOCTH,
TIOYTOBBIMU C/Ty)KOAaMM ¥ WHTEPHeT-Mara3uHaMHu /il [JOCTaBKM TIOCBIJIOK W TOBapoOB,
KWHOOIlepaTopaMM U K/IWNMelKepaMy [jii  BHUJEOCbeMKM C BbICOTB. BAC — 37O
paZiioyripaBisieMoe BO3[yIIHOe Cy/JHO, KOTOPbIM MWIOT YIIpaBJsieT BU3yalbHO MyJbTOM WU
JUCTaHLMOHHO ¢ noMmoltbio FPV oukoB (FPV pacimdposbiBaercs kak First Person View - «ot
TepBOrO JIMIa»), TO €CTb MWIOT BUAWUT TojieT «rya3amu BAC» Omarozaps Kamepe,
yCTaHOBJIEHHOUW Ha HEM.

[Tporpamma «bBecnuioTHble aBUAlMOHHBIE cUCTeMbl» (fanee — Ilporpamma)
npe/iriosiaraeT pa3BUTHe OOydaromuxcsi B 00/71aCTW MO/e/TUPOBAHUs, TIPOTPAMMHPOBAHMUS,
MWIOTHPOBAHUs, a TaK)Ke HarpaB/jeHa Ha (hopMHpOBaHWe 3HAHWM W HaBBIKOB, HEOOXOAMMBIX
st paboTel ¢ OeCrU/IOTHBIMUA —aBUALMOHHBIMM —CHUCTeMaMH, CIoCOOCTBYeT pa3BUTHIO
VH)XeHEPHO- KOHCTPYKTOPCKOrO MblllieHusl. [lporpamma «becnyioTHble aBHAljMOHHbIE
CUCTeMbI» pa3pab0TaHa C ydYeTOoM BO3pACTHBIX OCODEHHOCTeHl U WHTEpPecoB LieieBOU
ayZIUTOPUN O0YUarOIIUXCSI.

[TporpamMma mpefjocTaB/isieT BO3MOYKHOCTb IMOTYYUTh [TPaKTUUeCKre HaBbIKU U 3HAHUS,
BBIXOZSIIMe 3a paMKHW IIKOJIbHOM mporpammbl 1o ¢usvke U uH@opmatuke. [lapamnienbHo
nporpamMma CriocoOCTBYeT pelleHHI0 TPo0IeMbl MaTPUOTHUECKOTO BOCITUTAHUSI MOJIOZEKH B
coBpeMeHHOM Poccuu. Bocnitanue — 3T0 colMasibHbIN 3aKa3 0011jeCcTBa U TOCyZapCTBa.

HanpaeneHHocmb npo2pammbl TeXHUYeCKasl,

Buo npozpammbli:

- no cmeneHu asmopcmea — MOAWGUIMPOBAHHAS. TPU COCTaBJIEHHWU TPOrPaMMbl
WCTIO/b30Ba/lMCh MeTo/uuecKrde peKoMeHJaluu «TexHOsorusi pa3paboTKU [OTIO/THUTETbHbBIX
ob1rieoOpa3oBarebHBIX TIpOrpaMM it 00pa3oBaTe/IbHBIX OpraHU3al[dii OCHOBHOTO 00Iiero,
cpenHero obiero obpa3oBaHusl U 0Opa3oBaTebHBIX OpPraHU3al[|H, Peayu3yIIUX MPOrPaMMbI
cpefHero rpogeccHoHaNBHOTO 00pa3oBaHMs, B paMKax (efepanbHOro mpoekta «Kazapswl st
becnynoTHBIX aBUALJMOHHBIX CUCTEM ;

- N0 ypo8HIo cnoxicHocmu — 6a3oBasi.

S3bIK peanuzayuu npozpammbl: opULMaIbHBIN A3bIK Poccuiickoli dheepaiiuy — pyCCKUi.

ITepeueHb HOpMamMueHbIX OOKYMEHMOB:

[Mporpamma pa3paboTaHa B COOTBETCTBUM CO  CJIeAYIOIIMMHA HOPMAaTHUBHBIMHU
JIOKyMeHTaMHu:

1. denepanbHbIii 3akoH «O0 o6pa3oBanuu B Poccuiickoit depeparyn» ot 29.12.2012



Ne 273-@3.

2. @epepanbHbli 3akoH 0T 31 utong 2020 r. N 304-P3 «O BHeceHUM U3MeHEHU B
depepanbHblii 3aKkoH «O6 ob6paszoBanun B Poccuiickori Pezeparjun» 1o BOPOCaM BOCIUTAHUS
00yYaroIXCsI».

3. Yka3 [Ilpe3uzpenta Poccuiickon Pepeparmu ot 07.05.2018 Ne 204 «O
Hal|MOHA/IbHBIX L|e/IAX Y CTpaTernvyeckux 3ajavax passutus Poccurickont @esepaniy Ha epuof,
no 2024 roga».

4, Pacriopsbkenue IlpaButenbctBa Poccuiickoit ®esepaiiuu ot 31 mapta 2022 roza
Ne 678-p. KoHuierusi pa3BUTHs JOMOJHUTE/TLHOTO 00pa3oBanus feteii no 2030 roz.

5. ITocranosnenue ['1aBHOrO rocyapCTBEHHOIO CaHUTapHOro Bpaya P® ot 28
ceHTs10pst 2020 1. Ne28 «O6 yTBepxgeHnu canutapHbix ripaBu CIT 2.4.3648 — 20 «CaHuTapHo —
3MUIEMHUOIOTHYeCKre TpeboBaHUS K OpraHu3al[usiM BOCIIUTaHWS W O0yYeHHs, OT[bIXa U
03/10pPOBJIEHUS IeTel U MOIOJEeXU».

6. [Mpuka3 MunucrepctBa mnpocBemjeHuss P® ot 27.07.2022 Ne 629 «O06
YTBEpP)KJEHUW TIOpsiIKa OpraHu3aliuM W OCylecTB/ieHUss 00pa3oBaTe/IbHOW JesaTelbHOCTHA TI0
JIOTIOTHUTETbHBIM 00111e00pa3oBaTe/TbHBIM ITPOrpaMMam».

7. Pacniopspkenue IpaButensctBa Poccurickon ®@epepaum ot 29.05.2015 Ne 996-p
«Ctparerust pa3sutusi BocnuTanusi B Poccuiickont ®enepaiuu Ha iepuof Ao 2025 roga»

8. [MocraHoBnenue I[paBuTenbcTBa Kanyskckoit obactu ot 29 siuBaps 2019 roza Ne
38 «O6 yTBep>kAeHUH roCyJapCTBeHHOM nporpammbl Kamys»xckoii o6actu «Pa3BuTre o011ero u
JIOTIOJTHUTENTEHOTO OoOpa3oBanusi B Kamyckoi obsactv». IMTogmporpamma «JlomomHUTENBHOE
oOpa3oBaHMe» TOCyJApCTBEHHOM TmporpamMmbl Kanmyckoii obnact «Pas3utue obiiero u
JIOTIOJTHUTETbHOTO 00pa3oBaHust B Kamy)Xckoli ob1acTi».

9. Pacnopsbkenue ITpaBuTtensctBa Poccutickoit @enepaiuu ot 21.06.2023 Ne 1630—p
«006 yTBepxxeHnn CTpaTeruy pa3BuTHs OeCrTIOTHOM aBUalun Poccuiickort Pesiepaliviv Ha Tepyo/
10 2030 roga v Ha mepcrnekTyBy A0 2035 rofia v njiaHa MepONPUSTU 110 ee pear3aLin».

10. MeTtoauueckrie peKOMeH/jal[iu 10 IPOeKTHPOBaHHUIO [OTIOTHUTETbHBIX
ob1repa3puBarorux mporpamm (ITcbMmo Muno6pHayku P® ot 18.11.2015 Ne 09-3242
«O HaripaB/ieHUH UH(POPMALIN» ).

11. ¥YcraB AHO T10 «TK»

AKmyasabHOCMb NPOPAMMBDI

B cootBercTBUM C yTBepxaeHHOUW [lpaButenbctBoM Poccuiickoii @Pepepaiumn
pacrniopspkenreM ot 21 uronst 2023 Ne 1630—p Crpaterueii pa3BuTusi 6eCIMIOTHOM aBHUAaIUK Ha
nepuo/, 1o 2030 roza ¥ Ha nepcrekTuBy Ao 2035 roza, B O/vKakiIiye 1eCTh C IOJ0BUHOM JIeT
B Poccum [jo/kKHa MOSIBUTHCS HOBasi OTPAc/ib 3KOHOMHKHW, CBSI3aHHas C IIPOM3BOJCTBOM U
WCTIOb30BaHUEM TPaKAaHCKUX OecrmuIoTHBIX armapartoB. [lanHasi TlporpaMMa B paMKax

denepanbHOro rnpoekra «Kagpbl s BeclmUmOTHBIX aBUALIMOHHBIX CUCTEM» HalJMOHAILHOTO



NpoeKTa «BeCcriIoTHbIe aBUALIMOHHBIE CUCTEMbI» 00ecreurBaeT 00yUaroMCs BO3MOXKHOCTh
OCBOMTH 3HaHWs B 00sacT  OeCNUIOTHBIX  JieTaTe/lbHBIX — amliapaToB,  HABBIKA
NPOrPaMMUPOBAHUS], MOJENUPOBaHWs M MUJIOTHPOBAHUS, KOTOpble B HACTOSIee BpeMs
ABMSIOTCST BocTpeOoBaHHbIMU. KoHuerusi [IporpaMmbl OKa3biBaeT B/IMSTHUE HA pacIIdpeHHe
JOTIO/THUTENIBHOr0  00pa30BaHUsl  00yYaloMMXCs, peanu3alydio MOJIOZEXKHOW TIONUTHKH U
CO37laHMe CHCTeMbI TOJTOTOBKM CIeLIMaJMCTOB B 001acT pa3paboTKH, TNPOW3BOJCTBA U
SKCIUTyaTalid OeCrUIOTHBIX aBHAIIMOHHBIX CHCTEM, a TakKke KOHTPOJb 3a YDPOBHEM
KBaM(UKallMM TaKUX CreluasucToB. [Ipu peanm3auuu TmpoekTa Oo0/bIIoOe BHHUMAaHHUE
yJensieTcsi TIPUB/I€YEHUI0 O0ydaromuyxcss o0pa3oBaTe/lbHBIX OpraHu3aluid K ydYacTHUIO B
TporpaMmMax 1o Oecru/IoTHBIM aBHALIOHHBIM crcTeMaM. TakiuM 06pa3oM, BO3MOXKHO YCHITUTh
TeXHOJIOTUYeCKWY TOTeHIWan s obecrieueHdsi 0e30MacHOCTH CTpPaHbl, TOBBIIIEHUS
3 PeKTUBHOCTY SKOHOMHKH W Y/ydllleHWs KauecTBa >XM3HU TpakaaH. B mrore B Poccum
JO/DKHa BO3HUKHYTh HOBasi 3KOHOMMYECKas OTpac/ib, CBsi3aHHas C pa3paboTKoil W
MCII0/Tb30BaHUeM I'PayKIaHCKUX OeCIIOTHBIX arlliapaToB.

Hogu3Ha npozpammbl 3TOW MPOrpamMMbl 3aK/THOYaeTCsl B UHTErpaljid COBPEMEHHBIX U
WHHOBALIMOHHBIX [JOCTIDKEHWH B 00/acTu  Masioli OecriisioTHOW —aBHAaIMM, a TakKe
WCII0/Tb30BaHUM LIU(PPOBBIX TEXHOJIOTUM, BK/TFOUasi LIU(POBOI 00pa30BaTe/IbHbINM KOHTEHT.

IIedazozuueckas yesecoo6pazHOCmMb HACTOSILEN MTPOrPaMMBbI 3aK/TFOYaeTcsi B TOM, UTO
TIoC/le ee OCBOEHHUsST 00ydJaroIyecs 1ojiydaT 3HAHUSI U YMeHUs], KOTOPbIe TI03BOJIAT UM TIOHSTh
OCHOBBI yCTPOMCTBa OECITUIOTHOTO JIeTaTelbHOTO arrapaTa, NMPUHLMMIBI paboThl BCEX €ro
CHUCTEM U UX B3aUMO/IEHCTBUSI, TEXHOJIOTUIO MTUJIOTUPOBAHUS U yTIPABJIEHHs],  TAK)Ke OTTOUUTh
CBOM HaBBIKM B MuioTHpoBaHWU BAC U MOMyYUTh COPEBHOBATe/IbHBIN OIMBIT Ha pPa3/THUHBIX
TPEeHUPOBOUHBIX Oa3ax.

Hacrosiimasi mporpamMmMa COOTBETCTBYeT OOIeKy/JIbTYDHOMY VPOBHIO OCBOEHHS W
TipeJiriosiaraeT yZl0B/eTBOPeHHe 1103HaBaTe/IbHOr0 MHTepeca 00ydJaroIerocsi, paclpeHe ero
MH(OPMHUPOBAHHOCTH B 00s1lacTH OeCITW/IOTHBIX JIeTaTe/bHbIX —alapaToB W CHCTeM, a
TakkeoOoralleHve HaBbIKaM{ OOLIEeHHs U NMPUOOpeTeHre YMeHU COBMECTHOM /1eSITeIbHOCTH
TIPY OCBOEHUH TTPOTPAMMBI.

Adpecam npozpammbl paccuuTaHa Ha obyuatoruxcs B Bo3pacrte 15 — 17 feT.

[TonyueHune obpa3oBaHMsI 0OYYAIOIIUXCS C OTPAaHUUEHHBIMU BO3MOXKHOCTSIMU 3/]0POBbS
MOJKeT OBbITh OpraHM30BaHO COBMECTHO C Apyrumu obydarouumucs. KonvyectBo o0yvaroumxcs
C OrpaHWYeHHbIMH BO3MOXXHOCTSIMM 37I0POBbSl YCTaHaB/IMBAaeTCsl U3 pacuera He Oomnee 3
00yJaroIUXCsl TIPU TIoJTyueHnd 00pa30BaHuUs C JPYTUMH YUALUMKCS, C YIYeTOM OCOOeHHOCTelH
TICUXO(U3NUECKOTO Pa3BUTHsI KaTerOPHM OOyuaroIuXCsi COTJIACHO MEeAWLIMHCKHAM TIOKa3aHUsIM,
JJ181 C/IeIVIOLIMX HO30/I0TUYeCKUX IPyM:

- HapylleHUs OTIOPHO-/IBUraTe/IbHOTO anrnapaTa (CKOIMO03, TIOCKOCTOIHE)



- Joromneguueckve HapyueHusi (oHeTHKO-(oHeMaTHuyecKoe HeJopa3BUTHE peuu,
3avKaHue)

- coMaTu4ecKy ocabeHHbIe (YacTo Oosietolye JeTH).

Cocmasg 2pynnbi: IOCTOSIHHBIN

OcobeHHocmu Habopa: cBOOOIHBIMN, TPYTIIbI pa3HOBO3PACTHBIE.

O6%em npozpammbl: 72 vaca

Cpoku oceoeHust npozpammbli: 1 rof

Pestcum 3aussimuti: 2 pa3a B HeJiestio 110 1 yacy wim 1 pa3 B HeZieto 1o 2 yaca.

@opmbl 00yueHUs:: OUHAsl, OUHAsi C MPUMEHEHWEeM 3/1eKTPoHHOoro obyuenus (30) u
JMCTaHIIMOHHBIX 0Opa3oBaTenbHbIX TexHosnoruit ([JOT), 3aouHasi ¢ npumeHenrem 0 u JOT.
JIMCTaHIIMOHHAS).

dopma opeaHuzayuu obpazoeamenbHOU Oesime/qbHOCMU: SIBJISTIOTCS —TPYIINOBast
(TeopeTryeckast YaCTh) U UHAUBUAYATbLHO — IPYIINOBast (TpakTAYecKas uacThb).

@dopmbl npoeedeHust 3aHsmMuii: KOMOWHUDOBaHHbIE, TeOpeTUUeCKHe, TpPAaKTUYecKUe,

JUarHOCTHU4YeCKHe.

1.2 Ilenn 1 3apaa4M NPOrpaMMbI

IJeab npozpammbl: pa3BUTHE UHTE/UIEKTYaIbHBIX CIIOCOOHOCTEH 1 TI03HABATeTbHOTO

HWHTEpeCa yepes3 u3yueHue 0eCIUI0THBIX dBHUALIMOHHBIX CHUCTEM.

3adauu npozpammbli:

Obyuarowjue:
- 7ath Oa30Bble 3HAHUS O KOHCTPYKLIMM OeCITU/IOTHBIX JleTaTe/bHBIX anrapaToB;
- HayuuTb NpaBWIaM obCTyKuBaHKUs, COOPKU OeCTIMIOTHBIX JIeTaTe/IbHbIX armaparos;
- HayuuTb NporpamMmmupoBanuio BAC;
- 03HaKOMHUTH C MpaBUIaMy 6e30macHoi paboThl C UHCTPyMeHTaMy;

- 03HAKOMHTD C MTPUHLIUIIOM Pab0Thbl aBUAMO/IE/TbHBIX JBUrATe/IeH U X TPaMOTHOM
SKCIUTyaTal[|H;

- [aTb MepBOHAYa/IbHbIe 3HAHUS 110 PAJ03/IEKTPOHUKE U 00YUNUTH MIPHUHI[UIIAM
paboThI pa/iuoTiepe/iaroIero 000pyA0BaHHUsl, ero HaCTPOUKOW;

- 7aTh 3HaHus B obsactu 3D — MoieiMpoBaHus U ipoektupoBanus BAC;

- 00yuuTh rpaBuiamM 6e30MacHOM KCIUTyaTal[ui OeCITUIOTHBIX JIeTaTeTbHbIX
arraparoB. BbIpaOOTKa HaBBIKOB MMAIOTUPOBaHMUsI OeCITUIOTHBIX JieTaTeTbHbIX

arraparos.

Passusarowjue:



- Ppa3BUTh y 00yUYarOLU[UXCS 37IEMEHThI TEXHUUECKOT'O MBIILIIeHHS,
1300peTaTeIbHOCTH, TBOPUECKON MHHUI[UATUBBI;

- pa3BWTh r71a30Mep, OLICTPOTY PeaKivy;

- pas3BWTh yCep/ue, TeprieHre B OCBOEHUN 3HAHMUH;

- (opMHpPOBATL OCO3HAHKE POJIM TEXHUKH U TEXHOJIOTHI [JIs IPOTPECCUBHOTO Pa3BUTHS
0011]eCTBa;

- TOBBIIIEHHE CEHCOPHOM UYBCTBUTE/ILHOCTH, PAa3BUTHE MeJIKOH MOTOPHUKH U
CMHXPOHU3ALMH paboThl 00eHX PYK 3a CUeT 00yUeHHsl TUIOTHPOBAHHS OeCITUIOTHBIX
JieTaTe/IbHBIX arraparos;

- Ppa3BUTHe TICUXO(PHU3HOIOTHUECKUX KAUueCTB YUEHHKOB: MlaMsITh, BHUMaHHe,
CITOCOOHOCTH JIOTMYEeCKH MBIC/IMTh, aHA/TM3UPOBaTh, KOHL[EHTPUPOBATh BHUMaHK1e Ha

I'/IaBHOM.

BocnumamesbHble:

- BOCITMTaTh MHTEpeC K TeXHUKEe U TPYAY, Pa3BUBaTh TBOPUECKHE CITOCOOHOCTH U
(hopMHpOBaTH KOHCTPYKTOPCKHE YMEHUsI U HaBLIKY;

- TPHUBUTH Ky/IbTYpPYy POU3BOACTBA U COOPKH OECITUIOTHBIX aBUAL[MOHHBIX CHCTEM;

- chopMHUpPOBaTh YyBCTBa KOJUIEKTUBH3MA, B3aUMOIIOMOIL[H;

- BOCIIMTaTh BOJIIO, YYBCTBO CAMOKOHTPOJISI, OTBETCTBEHHOCTH;

- chopMHUpOBaTh CO3HATETLHOEOTHOIIIEHHE K 6€30MaCHOCTH Tpy/ia TPH U3rOTOB/IEHUM
Mo/iese;

- BOCIUTaTh IPaXK/IaHCTBEHHOCTh, TOJIEPAHTHOCTh, TYXOBHO —
HPABCTBEHHOE CaMOCO3HaHMUe;

- (opmHupoBaTh MAaTPUOTUUECKYFO TIO3ULIUIO MIOAPOCTKA Uepe3 BK/IIOUeHHe ero B

TEXHHUYECKOE TBOPUYECTBO U MO3HABATE/JIbHYIO A€ATE€/IbHOCTb.

1.3 CopeprxaHue mporpamMMbI

YueOHBIH IUIAH

Ne [HannmMeHOBaHMe pa3fiesioB U TeM KonuuectBo yacos @®opmel aTTeCcTalum/
I BCEro | Teopus npakThka [KOHTPOJIA
mn
1 OcHoBBI 0eCnmM/IOTHBIX aBHAI[HOHHBIX BxoaHoe
cucreM (BAC): apxutekTypa, BAC 2 2 0 TeCTHpPOBaHUe.
[legaroruueckoe
Ha0J/TI0IeHue.
1.1 | Tema 1. BBoaHOe 3aHsiTHe (TeXHUKA 1 1 0




6e3omacHOCTH).

1.2 Tema 2. 3HaueHue u npruMmeHenuss bBAC B 1 0 Ormpoc B
COBPEMEHHOM MUpe. pamKax
TIPOM/IeHHBIX
TeM
2 TexHUUYeCKOe YCTPOUCTBO U KOMIIOHEHThI 2 0
BAC
2.1 Tema 1. OCHOBHBIE TeXHUYECKUE
xapakrepuctuki BAC BepTosieTHOro U 1 0
CaMOJIeTHOTO
2.2 Tema 2. Poccuiickue mpov3BOAUTENTN 1 Ornpoc B paMKax
BAC u ux uenm. MpOMJeHHBIX TeEM
3 IIpuHnunel nosera u ynpasaenusa BAC 18 17
3.1 | Tema 1. be3onacHOCTb TOIETOB. 1 0
3.2 | Tema 2. Texnuka 6a3oBoro 6 6
ninotvuposanus FPV.
3.3 | Tema 3. Ilpaktuka nosetoB BAC. 4 4
3.4 | Tema 5. AspoiiHaMKyKa ¥ JMHaMHKa IoJieTa. 1 1
3.5 | Tema 6. ITosieTsl B OrpaHUYeHHOM 3 3
MPOCTPaHCTBE», IPOH — PEUCUHT.
3.6 | Tema 7. 3axBat rpysa. 2 2
3.7 [Tema 8. BrinosiHeHMe KOHTPOJILHOTO BbINnoHUTE
[OJIETHOTO 3a/laHKSl. 1 1 roJieT C
MOIHATHEM
4 | IIporpammMmupoBanve BAC ais 4 2
aBTOHOMHOTO M0J/IeTa.
PapuoynpasisieMblil 10JIET.
4.1 | Tema 1. IToHATHE aBTONMIIOTA. 1
4.2 | Tema 2. biiouHoe nporpaMmmupoBaHye. 1 1 [IpakTueckoe
[TporpamMmMmypyeMslIii 1oJIeT. 3a/jaHue




4.3 | Tema 3. Hactporika BAC pnst [IpakTHyeckoe
aBTOHOMHOI'O T0JIeTa U 3a/jaHue
PaIMoOyTpaB/sieMoro roJieta.

5 ITosieTHBIN KOHTPOJ/L/IED

5.1 | Tema 1. [ToneTHbIM KOHTPOJLIIED.

Buppl. ®yHKiMoHaI.
5.2 | Tema 2. HacTpoiika nojieTHOro [IpakTHUeckoe
KOHTpOJLIepa 3a/aHue
6 | Ucnonb3oBanue gaTuyukoB BAC u coop
JaHHBIX
6.1| Tema 1. CeHCOpBI ¥ JaTUMKH /17151 cOopa
JAHHBIX.
6.2| Tema 2. [IaTuuKuU: aKcejepomeTp,
rupockori, gansHoMmep GPS.
6.3| Tema 3. [IaTuriku 11py cOOpKe B MaCTEPCKOM. [TpakTuka
cObopku
7 | O0paboTKa v aHa/ M3 AaHHBIX mosiera BAC
7.1| Tema 1. Coop, 06paboTKa 1 aHaIM3
JlaHHBIX ()OTOrpaMMeTPUUeCKON CheMKH.
7.2| Tema 2. C6op, obpaboTka 1 aHaM3
JJAHHBIX OPTO(QOTOCHEMKHU.
8 | IlpumeHeHue BAC B pa3/inuHbIX
oTpacafax
8.1| Tema 1. TexHonorus npumeHenuss bAC B
reofie3uu U Kaptorpadumu.
8.2| Tema 2. TexHonoruu npumeHenuss bAC B IIpoekTHas
JPYTUX OTpac/isiX, TAKUX Kak: pabora.




Hoknazg o

4 4 0
9 | 3D — MojieIMpoOBaHKe U NPOEKTHPOBaHHUeE 17 5 12
BAC
9.1| Tema 1. OcHOBBI aBUAMOZe/IMPOBAHNUS 3 1 2
CaMOJIETHOI'O THUMA.
9.2| Tema 2. OcHoBbI 3D — MOZe/TMpOBaHUs. 2 2 0
9.3| Tema 3. T1O g5t 3D — Moze/IMpOBaHUS. 3 0 3
9.4| Tema 4. IloaroroBka 3D — mozenu K 3 0 3
reyaru.
9.5| Tema 5. Vcnionb3oBanue 3D— nipuHTepa /s 2 1 1
revyaTy KOMIUIEKTYIOLLIKX.
9.6| Tema 6. BeiOOp HaBeCHOTO 00OPYZIOBaHUS 2 0 2
BAC.
9.7| Tema 7. Matepuassb! A nporsBojctea BAC. ITpoussect
2 1 1 U MoOjeNb
ISt
reyvaru.
10 | I'onounsbiii BAC 7 2 5
10.1 | Tema 1. I'oHounslit BAC. 1 1 0
10.2 | Tema 2. Knaccel, mpaBusa, CyAeHCTBO. 1 1 0
10.3 | Tema 3. ITocTpoeHre CIOPTUBHOM
TPEeHHWPOBKY U COBEpIIeHCTBOBaHKe 2 0 2
10.4 | Tema 4. I'oHOUHBIe Tpacch». B 1 0 1
OTKPBITOM IIPOCTPAHCTBE.
10.5 | Tema 5. TIpoxoxaeHre TOHOUHOIO [Tpoxoxpenue
vcrnbiTanus. IToroBoe 3aHsaTue 2 0 2 TOHOYHOT'O
WCIIbITaHUS
WNroro | 72 26 46

Cojiep>xaHue yue0HOro rjiaHa




1. «OcHoBBI OeciIOTHBIX aBHAMOHHBIX cucteM (BAC): apxuTekTypa

Tema 1. BeooHoe 3ansmue. TexHuka 6e3onacHocmu.

Teopusi: IHCTpyKTaXK 10 TexHUKe Oe3onacHocTy. TexHuKa 6e3omacHocTy. [1paBua
NI0Be/IeHNUs B ITIOMeLLeHUY, I/ie IIPOBOJATCS 3aHATUSL.

Tema 2. 3naueHue u npumeHeHuss BAC 8 cospemeHHOM mupe.

Teopus: Pomb TeXHMUeCKUX XapaKTePUCTUK U pasnuuHblXx BUAoB BAC B pelleHuu

Pa3/IMYHBIX 3a44d4.

2. «TexHuueckoe ycTpoiicTBO U KOMIOHeHTbI BAC».

Tema 1. OcHo8Hble mexHuUYecKue xapakmepucmuku BAC, epmoiemHo20 u camonemHo20
munoe.

Teopus:: OCHOBHBIE TeXHUUECKHUe XapaKTepuCTUKU bAC BepTO/IeTHOTO ¥ CaMOJIETHOT'O
Tema 2. Pocculickue npouseodumenu BAC u ux yenu.

Teopus: OcHoBHbIe Poccuiickve  npowusBoguTenu BAC. Bknag B

pasBUTHe OTeueCcTBeHHOM UHAycTpuu BAC.

3. «IIpuHIMNbI NosieTa U ynpasjaeHusa BAC».

Tema 1. BesonacHocmb nosemos.

Teopusi: Omnpegenenve 0Oe3omacHOCTA T0/ieToB B KoHTeKcTe BAC. 3HaueHue
6e3omacHoCTH 717151 3P PEKTUBHOTO U Ha/|eKHOTO (YHKIMOHUPoBaHusi BAC. AHami3 pUCKOB U
OIMaCHOCTeM.

[TpakTrka: BeirnosHeHre 6e30macHOro moseTa.

Tema 2. TexHuka 6a308020 nuitomupogaxust FPV.

[IpakTuka: Tpenaxep FPV, ynpasnenve BAC. B cumynsaTope BbIIIOJIHUTE B3J/1eT C TOUKU
CTapTa W TOCaZKy Ha TOUHO 00O03HAUeHHYIO TUIOIIAJKy, MCMOnb3ys FPV — pexum s
yripaBsieHusi. [IponeTTe CKBO3b CEPUI0 BOPOT WM MexAy 0003HaueHHBIMM MapKepamu,
coxpaHsisi CTaOUIBHYIO BBICOTY U CKOpPOCTh, B pexkuMe FPV. BrImosHuTe mosieT 1o 3apaHee
3aJlaHHOMY MapLLIPYTy C U3MeHeHHeM BbICOThI, UCT0Jb3YA Kak FPV, Tak U BU[ C TpeTbero juua

ISt cpaBHeHUs 3()(GeKTUBHOCTH yIIpaB/ieHus. BoimoHuTe cepuio pa3BopoToB Ha 180 rpaycoB

Ha OrpaHWYeHHOM TeppuTopuH, ucronb3ys FPV aia TouHoro maHeBpupoBaHus. BeironHuTe
3agauy 1o cOopy O0OBEKTOB C pa3/MYHBIX TOUEK KapThl, UCMONb3yst FPV ajsi HaBuTam u
TOYHOCTH NPU NPUOIMIKEHNH K K&XKI0OMYy 00BEKTY.

Tema 3. Ipakmuxa nosnemos BAC.

ITpakTtuka: [IpakTrka nosietroB bAC.

Tema 4. AspoduHamuka u OuHamuka nosema.



[TpakTuka: BeinosHeHue mojieTa Ha JpOHe B CUMYJ/STOPe MNPH Pa3/MUHBIX YC/IOBUSIX
nosieta. (3ajaHue BK/IOUaeT B ceOsi BLIMOJIHEHHWE MaHEBPOB BBICIIEr0 TMHJIOTaXa, MOJIeThl Ha
Pa3HO CKOPOCTH U BBICOTE, a TAK)Ke B PA3/IMUHBIX MOTO/JHBIX YCIOBUSIX).

Tema 5. I[Tonembl 8 02paHUYEHHOM NPOCMPAHCMee, OPOH — peliCUHe.

[TpakTuka: BeInonHeHWe 3ajaHus MosieTa JpOHAa B OrpPaHMYeHHOM IPOCTPaHCTBeE,
BHYTPHM 3/JaHUS UM CKBO3b Y3KHe NTPOXO/bl MeXK/Y MPernsTCTBUIMMU.

Tema 6. 3axBar rpysa.

ITpakTuka: BblnosHeHue 3ajaHus 3axBaT M IlepeMelleHHe TIpy3a, akKyparTHas
TPaHCIIOPTUPOBKA.

Tema 7. BbinonHeHue KOHMPO/AbHO20 NOAEMHO20 3a0aHUSL.

[IpakTyKa: BbInosHeHWe KOHTPOJIBHOIO 3a7,aHus 10 MoAyto. IIponeTeTs Tpaccy.

4. ITporpammupoBanne BAC a1 aBTOHOMHOro nosiera. PagnoynpasJisieMbli mosier.

Tema 1. IIonamue asmonu/aoma.

Teopusi. [TonsaTre aBTONMIOTa. PYHKIMY aBTOMMU/IOTA: CTAaOM/IM3alMsl BBICOTHI U KypCa,
aBTOMAaTHueCcKoe yTIpaB/ieHWe [BUTaTe/ieM, TUIAHWPOBaHWE MaplipyTa, 00X07 TpensTCTBUH,
C/lefloBaHMe 3a Le/ibl0, aBTOMaTHUeCcKoe Bo3BpallieHWe Ha 0a3y u p. OCHOBHbIe KOMITOHEHTbI
aBTOIIWJIOTA: JAaTYMKU U CHCTeMbl HaBWUralvy, KommbroTepbl U 10, ycTpoiicTBa ynpasiieHusl.
Busyanusaius aBTOHOMHBIX I10/IeTOB KonTepa. CUMYJ/ATOPBI [Jid aBTOHOMHBIX ITOJIETOB.
Haripumep, I10 «I'eockan CumysisTop».

[TpakTuka. HacTpolika aTomMaTUueCcKOro NuI0TUPOBaHMs KOITepa.

Tema 2. baouHoe npoepammupoeaHue. ITpoepammupyembiil nosem.

Teopusi. OCHOBHbIE TOHATUSI OJIOYHOrO TIPOrpaMMHPOBaHHUS. B/IOKM M MX QYHKIMH.
[Mpumepsl  co3manuss  anropuTMoB.  Ilnatdopma  ansti ocymiecTBieHusi  GIOUHOTO
nporpammupoBanus (Hanpyumep, TRIK Studio).

[lpakTtyka. W3yueHue cpefibl IporpaMMHpOBaHus. VIcrosb3oBaHWe M1aT(OpPMbI
67104HOr0 TIPOrPaMMHUPOBAHKS [I/Is TIOJIETHBIX 3a/la4 KOTTepa.

Tema 3. Hacmpotika BAC 04151 a8moHOMHO20 nojiema u paduoynpas/isemo20 nosema.

Teopusi. TexHrKa 6€301aCHOCTY TIPY BLITIOJIHEHWY T10JIETHBIX 3aJ,aHUM.

ITpaktyka. Vcronb3oBaHue MaaT(opMbl [/s1 OCYLeCTBAEHUsI HacTpOeK KomTepa AJisi

OCyIIeCTBJ/IEHM I10/IeTa B peXXrMe yIIpaB/JI€HUA U aBTOIIM/IOTUPDOBAHNA.

5. [TosieTHBIA KOHTPOJL/IEP.

Tema 1. IToneTHelld KOHTPO/UIEP. BHU/bI TOETHBIX KOHTPOJUIEPOB.

Teopusi. [ToseTHBIM KOHTPOJUIEP, TEOPUS U NPaKTHKa NPpUMeHeHYs. Buibl nprMeHsieMbIxX
B BAC mnoneTHbIX KOHTPOJUIEPOB. YCTPOMCTBO IIOJIETHOTO KOHTpOJI/Iepa, NPHHLMIIBI €ero

(yHKI[MOHUPOBaHUS.



Tema 2. HacTpolika 1oJIeTHOrO KOHTPOJIIepa.
Teopusi. HacTtpoiika KoHTposslepa € mnomoiibio I10. 3HaKOMCTBO C TIPOrpaMMHBIM
obecrieueHreM [i71si HACTPOUKH KOHTPOJIIEpaA.
[lpaktrka. Hactporika mnonetHoro KoHTposuiepa c mnomompio 10 «GEOSCAN
Pioneer Station».TRIK Studio | PykoBogctBo 1o pabore c¢ TRIK Studio

https://help.trikset.com/studio/about -noagepsxvBaet miatdopmy I'eockan ITuonep.

6. «Acnonb3oBanue JaTuukoB BAC u cO0p AaHHBIX».

Tema 1. CeHcopbl u 0amuuku 0415 c6opa daHHbix. Teopusi: Kak paboTatoT gaTumku. Posb

JIaTYMKOB Ha ycTpoiicTBe. [TpakTHKa: KakK JaTUMKU paboTaroT ¢ uHMopMaliyei.

Tema 2. /lamuuku: akcenepomemp, 2upockon, oaabHomep GPS.

Teopus: OnipesiesieHre AAaTUUKOB U UX POJIb B CUCTEeMe yripaB/eHusi M HaBuraliuu bAC.
3HayeHue JJaTUMKOB Ji/1s 0becrieueHUsi aBBTOHOMHOCTH, CTaOM/ILHOCTH U 6e301acHOCTHU ToJIeTa.

[MpakTuka: VIHTerpupyite AaTuMKd B CUCTEMY YIIpaB/eHUs ApPOHA, MOJAK/IIOUMB UX K
aplyMHO—KOHTPOJI/IePY ToJeTa.

Tema 3. /lTamuuku npu c6opke 8 Macmepckoll.

ITpakTtuka: TpeHaxep [lasbHOMep pacCTOSTHUE B MaCTEPCKOM.

7. «O6paboTka u aHa/IM3 AAHHBIX MosieTa BAC».

Tema 1. Cbop, 0bpabomka u aHanu3 OaHHbIX (pomozpammempuyeckoll CoeMKU.

Teopusi: V3yueHue TexHosoruu cbopa v 06paboTKa JaHHBIX (POTOrPaMMETPUSI ChEMKH.
[MpakTrKa: AHaaK3 MOMyUeHHbBIX JaHHBIX 110 CPeICTBaM (POTOrPaMMETPHUUECKON ChEMKH.

Tema 2. Coop, 06paboTKa 1 aHa/IN3 AaHHBIX OPTO()OTOCHEMKH.

Teopusi: I3yueHue TexHosoruu coopa U 00paboTka JaHHBIX OPTO(OTOCHEMKH.

HpaKTI/IKaZ Ananu3 MOJ/JIyU€HHBIX OJdHHBIX I10 CpeACTBAM OpTO(i)OTOC']:EMKI/I.

8. «IIpumenenre BAC B pa3/IMYHBIX 0TPAC/IAX».

Tema 1. TexHonozus npumeneHusi BAC & 2eode3uu u kapmoepacpuu.

Teopust: Pa3Burue u npumeHeHust BAC B reozie3un u kaprorpaguu. Coop u 06pabotka
JaHHbIX. [Iporiesypa no KMCIronb30BaHUIO BO3/YILIHOIO IIPOCTPAHCTBA.

Tema 2. TexHonozuu, npumersiemble BAC 8 Opy2ux ompacasnx, makux Kak:

- JlecHoe X035licmeo;

— 0Xpaua okpyoicaroujeli cpeobl;

— cenbCKOX03AticmeeHHble pabombl.

Teopusi: MOHUTOPYHT U MHBeHTapu3anus yrogui. Co3zaHue 371eKTPOHHBIX KapT IMOJIe.

Teopusi:YTouHeHWe TIpaHWI] JIeCHAUYeCTB. BbisiBieHHMe U oOlleHKa yilepba ot

Yype3BblYalHbIX CUTYyaLUU.



Teopusi:C6op, aHanM3 M akTyaau3alysl [JaHHBIX O COCTOSHUM OKpY)KaloIled cpefpl.
dukcalys BbISABJIEHHBIX HapylIeHUH 5KOJOTMYeCKOro 3aKOHOZATe/NbCTBA. BrisBIeHue

HECAaHKIIMOHWPOBAHHBIX CBAJIOK U OIIpeAe/IeHre X 00beMOB.

9. «3D — MojeMpoBanue U nnpoekTHpoBanue BAC».

Tema 1. OcHogbl aguamoodeaupos8aHusi CamoaemHo20 mund.

Teopust: Onipe/iesieHre aBUaMO/Ie/TMPOBAHUS U ero 3HaueHre B 00yUueHunH,
pa3BJieueHUsIX U HayYHBIX UCC/IeI0OBaHuUsIX. [IpaKkTrKa: BBIOpaTh MaTeprasbl U COOpaTh KOPIYC
BAC.

Tema 2. OcHoBbI 3D — Mo/IeTMpOBaHUS.

Teopus: OcHOBHBIE TepMUHBI U TTOHATUA B 3D — MozienpoBanuu. [Iponecc cospanus 3D
MOJIesIei.

Tema 3. IIpoepammHoe obecneuerue 015 3D — modenuposaHusl.

IMpakTtuka: [TpoekTpoBaHue Kopryca u fetaneit BAC.

Tema 4. I[Toocomogka 3D — modenu K neuamul.

IMpaktuka: IToaroroeuts 3D-mozens Ay nedatd Ha 3D-mpuHTtepe. OtpaboTaTth
TipYMeHeHre COOTBETCTBYIOLEro MHCTPyMeHTapHsi IIPOrpaMMHOT0 o0ecrieueHusl.

Tema 5. Hcnoab3zosaHue 3D — npuHnmepa, neuamb Komniekmyrowjux BAC.

Teopusi: TexHosorusi paboter 3D npuHTEpa.

INpakTrka: [Teuats KoMIIeKTyrOIMX Aetanei. [lInudoBka u obpaboTka JeTasneii.

Tema 6. Bblbop HasecHoz20 obopydosaHust BAC.

I[NpakTHKa: JKCcIutyartanys HaBecHOro obopyzoBanus BAC.

Tema 7. Mamepuanbl 015 npou3goocmea BAC.

Teopwusi:: 3HaueHHe MPABUILHOTO BbIOOpa MaTepuasoB Ay rpousBogcTtBa BAC. ITpakTuka:

BribpaTh omnTHMasibHBIE MaTepuasibl AJis TIpor3BoAcTBa Kopryca BAC ¢ yueTom

TpebOBaHMiA 110 TPOYHOCTH, A3POIUHAMUKE U SKOHOMHUUECKOH 3(h(eKTUBHOCTH.

10. «I'onounsbiii BAC».

Tema 1. I'oHouHbili BAC.

Teopus: Onpepenenre roHouHoro bAC 1 ux pojib B COpeBHOBAHUAX U YeMITMOHATaX.
I[MpakTrka: Pa3paboTats 1 HacTpouTh criopTrBHYI BAC /15 yuacTusi B TOHKaXx.

Tema 2. Kaaccbl, npasuna, cydelicmeo.

Teopusi: 3HaueHue copeBHOBaHMWM 1Mo BAC /i pa3BUTUS UHYCTPUU U TEXHOJIOTUN B
obstacTi 6ecrMIOTHON aBUALIUH.

IIpakTuka:Iloaroroeka K y4yaCTUI0O B COPEBHOBaHUSX I10 aBBTOHOMHOMY
MWIOTUPOBaHUI0, COO/I0/1ast TIpaBr/Ia U TpeboBaHUS K yUaCTHUKAM.

Tema 3. [TocmpoeHue cnopmueHOU MpeHUPOBKU U COBePLUIEHCMBOBAHUE MACMepCmed.



[IpakTyKa: Y/ydllleHWe HaBBIKOB MaHeBPUPOBaHMWsI U HaBUTaL|UM IyTeM IIPOXOXK[EHUs
CJIOKHBIX MapLLIPYTOB Ha BpeMsl.

Tema 4. I'0oHOUHbIE MPACCBL.

IIpakTrka: ITpoxoxkeHre FTOHOUYHBIX TPACC B OTKPBITOM IIPOCTPAHCTBe.

[Mpaktrka: IIpoxokJeHue TOHOYHBIX TpacC Ha CUMYJATOpe, OTpaboTKa CJIOKHBIX
MapLIpPYyTOB.

Tema 5. ITpoxostcoeHue 20HOUHO20 UCNbIMAHUS.

[IpakTuka: ITpoxokjeHre TOHOUYHBIX TPACC Ha BpeMs, BbIITO/IHEHUE CJI0OKHBIX U IIPOCTHIX

FOHOYHBIX UCIILITAHUM.

1.4 IlnanupyeMsle pe3y/IbTaTbl

B pe3ynbraTe 06yueHusi oOydaroliiecst B KOHLle yueOHOro rofia OB/aZieloT Heo6Xo1umomn

CUCTEeMOM 3HaHWM, YMEHUI U HaBLIKOB.

ylflClU.JUQCH O00/1HCHbI 3HAMb!

TeXHHUKY 0e30MmacHOCTH TIpH paboTe C MHCTPYMEHTaMH U 37IeKTPO0O0pYZOBaHUEM;
— ocHoBbl BAC;

— OCHOB TEXHHWYECKOI'0 yCTPOMCTBA U KOMIOHEeHTOB BAC;

— a3bIKU NporpaMMmupoBasue BAC;

— 3HaueHue ¥ ripumeHeHre BAC B coBpeMeHHOM MUpe;

— 0C00eHHOCTH peryaMpoBKY U yTIpaB/ieHHs KBaJJpOKOITEPOM;

— YCTPOMCTBO ¥ MPUHLUI pabOThI 3/1eKTPO/IBUTATeNeH.

Yuawjuecs 0on4cHbI yMemb:

T0/Ib30BaThCsl pab0OYMM UHCTPYMEHTOM,;

— paboraThk C 371eKTp00O0pYA0BaHUEM;

— OCYILeCTB/IATh MUJIOTUPOBaHNWe KBa/IPOKONTEPOB;

— ynpasJsATh KBajpokonrepoMm FPV;

— HacTpauBaTh YaCTOThI BU/Ie0 MepeZiatolliX yCTPOMCTB;
— HacTpauBaTh I10JIeTHBIM KOHTPOJI/Iep KBa/IpOKOIITepa;
— HaCTpauBaTb arrapaTypy ylpas/eHus;

— 3apsKaTb aKKyMYJISTOPBI.

Yuawuecs 0ondicHbl 061a0amb:
— yMeHHEeM aHaIM3UPOBATh;

— CTpeMJ/IeHHeM COPeBHOBAThCS, TPOSIBJISATE Ce0s1 B COPEBHOBAHMUH.



PA3JIETT 2.

«KOMIITIEKC OPTAHU3AIIMOHHO-TIEJIAT OTTYECKHUX Y CJIOBU»

Pabora mo mporpamme ocymectBisiercss ¢ 01 ceHtsops o 31 Masi.

2.1 KaneHpapHbId y4e0HbIN rpaduk

nipegycMotpensl (cM. [Tpunoxenne «Pabouast mporpaMman).

2.2 Y 1oBus peaniu3andi NporpaMmsbl

mamepua/jibHO-mexHuuyeckoe obecneueHue

Kanukysnbl He

Ne HaumeHoBaHue 3akyn/ieHHas1 MOje/lb Ena. Ko-
/11 00opy/0BaHMA U3MepeHHs| BO
1. | Cremnax Crejutax LT 2
2. | JlectHuua — cTpeMsHKA lgcTHHLIA-CTpeMsIHKA LT 2
3. | Pynetka usmepurenpHdy1eTKa U3MepUTe/bHas SM LT 16
4. | NHrepakTuBHas naHenklyTepakTHBHas raHesb Teach Touch LT 1
5. | Amuku asig XpaHeHus Amyku 115 XpaHeHus Bellel, 751 LT 12

Beineit
6. | Kneepoit nucrosier  Kijeeoii nuctoner DEKO DKGG30 LT 14
7. | Habop Hagdwunei HabGop Hagduei T 14
8. | IlTaHreHLMPKY/Ib IlranreHMPKYJIb 1T 14
9.H460p 11apHUpHO- [MaccaTwxu T 14
ry61ieBoro auasickrpuycckuc INGCO, Bokopesbl
WHCTPYMeHTa Inanekrpuyeckre INGCO,
Hmananory6us: INGCO
10. | Habop Habop KoMOMHMPOBaHHBIX K/TFOUEH T 14
KOMOMHUPOBaHHBIX
KJTIOUen
11. | ITpubop n3mepeHus [Tpubop n3MepeHUst HaMPsHKEHUsI LT 14
HanpsbkeHHs1 6aTapeu barapeu BSIDE-A1X
12. | 3axuM [/11 MOTOPOB 3aXKuM [jj1s1 MOTOPOB LT 14
13. | Habop mecturpansbix | Habop mecturpaHHbIX Kimtodeit LT 14
K/ItOUel Y /IMHeHHbIX YAJTUHEHHBIX
14. | Habop oTBepTOK 15 Habop oTBepTOK /1711 TOUHBIX paboT LT 14
TOYHBIX PaboT Macrep 3 wir.




15. | TopueBoii Koy TdpueBoii Kiou T 14
16. [HeckronHoe [lecKTOIHOe nporpaMmHoe LT 13
TIPOrpaMMHOE obecrieueHue f1Jist HOyTOyKa (Wl
obecrieueHue Jist I[19BM)
HoyTOyKa (nnmu [IDBM)
17. | ®ororpammerpuyeckoe | PoTorpamMmeTpUuecKoe LT 13
rporpaMMHoOe nporpaMMHoOe obecrieueHre Agisoft
obecrieueHue
18. | KommbrotepHas Mbllb | Mbib KomnerotepHass GMNG 1T 15
XMO004,
WIpoBasi, ONTHUYeCKasi, MPOBOHAs
19. | Cumynarop mns [TporpaMMHOe obecrieueHHe LT 13
aBTOHOMHBIX [10JIeTOB Cumynsrop
JI/1s1 aBTOHOMHBIX I10/1eTOB ['eockaH
20. | Cumynsitop a1 pyusbix | [TporpamMMHoe obecrieueHue LT 13
[Tonetos Cumynarop
JJ1sl YYHBIX T10/1eTOB
21. | IIporpammHoe CrjeLivanu3upoBaHHOe [TPOrpaMMHOe 1T 12
obecrieuenue Jjist obecrieueHue ziyist paboThI C
TPeXMepHOro HMH)XeHepHOU rpadukoit
MO/le/TMPOBaHus ITporpammHoOe
obecrieueHue /sl TPEXMEPHOTO
XpaHeHust /ISl
6e3omacHoOro
xpanenuss AKb
46. | Kynep Kynep pnsa sogst SONNEN FSE- LT 1
02WBc
HaroJIbHbIN
47. | Xanar XasaT pabouwmii LT 13
48. | Ouk# 3alUTHBIE Ouky 3allUTHBIE 3aKPbIThIe LT 13
49. | IlepuaTku [MepuaTku ¢ x/6 ¢ TIBX napa 13




50. | Pabouee Kpecsio Ha Pabouee Kpecsio Ha Koecax Gresson LT 17
KoJtecax

51. | Cron pabounii Croun pabounii MOHTa)KHUKA 1T 2
MOHT&KHHUKA pazuoarniaparypsl
pazuoarnmaparyphbl

52. | Tymba ans Tymba /11 MHCTPYMEHTOB LT 14
WHCTPYMEHTOB C/lecapHast
C/lecapHast

53. | PemkoMIUIeKT PemMKoOMIIIEKT, TIpeiHa3HaAUEHHbBIN LT 20
npeJHa3HaueHHbIN JJ1s1 yueGHOT0 IporpaMMHUpyeMOoro
Ju1st yuebHOTO Habopa KBaZ[poKoIiTepa
[IpOrpaMMHUPyeMOro PemkomriekT [Tuonep (1 kopobka =
Habopa 1 peMKOMII/IEKT)
KBa/IpOKoOIITepa

54. | PemMKOMIUIEKT PemMKOMIIIEKT NpeiHa3HAUEHHBIN LT 15
npeJjHa3HaueHHbIN JI/1s1 KOHCTPYKTOPA CIIOPTUBHOIO
JJ1s1 KOHCTPYKTOpAa KBaZipokonrepa PemMkoMIliekT
CIIOPTUBHOI'O [Tnonep Munu FPV (1 kopobka = 1
KBa/IpOKoOIITepa PEMKOMIT/IEKT)

55. | [IporpammupyeMblit [Tporpammupyemblii yueOHbBIN Habop LT 12

yueOHbBIN Habop

KBaJJpOKOTITEpa

KBa/IpPOKOINTepa KOMIL/IeKTaLIHsL:
['eockaH IInoHep — mysbT
paauoynpasiaeHus 1 mwr

I'eockaH ITuoHep — akKkyMynaTOpHas
Garapes 1 mr

I'eockaH IInonep —moayas LED 1
1T

I'eockan I1nonep — boprosoii
MOJy/Ib 3aXBaTa rpysa 1 wmr

I'eockan TTuoHep — KomruiekT ajis
cbopku (obpa3oBaTesHOEe BBC
MyJ/IbTUPOTOpPHOro tvria ¢ MBM no 1
Kr) — 1T

I'eockan ITuoHep —




rporpamMmmupyembii MogyJib ESP32 ¢
CV kamepoi — 1 it

T'eockan ITuoHep — 6opTOBOM
MOZy/b Y3 HaBUTaLIUM B
riomereHuu — 1 wr

I'eockaH [TuoHep — 60pTOBOM
Moy Hasuranuu GPS/T'JIOHACC
-1 wr

I'eockan ITuonep — FPV kamepa — 1

IIT.

fpuerepd)]vonep — bopToBasi Kamepa
ADEM-VX

38. | KeRusHRRTOMHLINS C Kearspgap By TPEBO! LT »
EPRIMBHOTO KBaJJpOKOIITepa
33. | KbaMpyROBYERADL Bapsoyaoewaamis ['eockad [TuoHep LT 2
(JpIMOTIOTIOTHTETTE) ERAMO YT TREEVI® Y HpABOSHHE H
HaCTOJIbHBIN aKKyMYyJISITOpHasi Oatapusi Zeee
34. | MynbTrmMeTp Mywer(dropdtaaasrtd TEK DT 830B T 2
35. | Onosootcoc KBHOPOXTIOE PRA/ILHbIN T 2
57. | [IporpammupyeMblii Mpowpanseapyensparya O3BR65 LT 12
36. | Viaf@yponiviHieToB khgmreHtEyoBeockan [Tuonep T 2
37. | KEgpuRNIAAp 3aUUCTKY | (imprrtEpynke paviEinKy TIPOBO/OB T 2
ITpoBozOB DEMIOMIIZEI A akKyMynsaTOpHas
6arapes (3 kopobku = 1
KBa/IpOKOIITEP)
58. | CTon KOMITbIOTEpPHBIMN CTon KOMMbIOTEPHbIN LT 16
59. | Cucrema Cucrema ynbTpa3ByKOBOM LT 1
yJIbTPa3sBYKOBOM HaBUral[uM B [TIOMeLl|eHNH,

HaBUraluu B
TIOMeLL|eHNH,

coBmecTtuMas c bBC

coBMmectuMas ¢ bBC




https://help.trikset.com/studio/about -noagep>xuBaet nnatdopmy 'eockan ITrioHep.

Kaapoeoe obecneueHue — uenecoo6pa3Ho rnepeyrc/iMTb 11eaaroroB, 3aHATBIX B

60. | Cucrema Cucrema ynbTpa3ByKOBOM LT 1
yJ/IbTPa3BYKOBOU HaBUTallUU B ITOMeIlleHNUH,
HaBUralMu B coBMmectuMas ¢ BBC
TIOMeI1lleHUH,
coBMectrMas ¢ BBC
61. | HoytOyk (wm I[I9BM) | Hoytbyk (nmu [I9BM) LT 15
62. | JloroysHUTe/NbHbIE [ornomHuTebHbIe aKKyMYJISITOPbI 1T 48
aKKyMYJIATODBI J1J151 JIJIsI TIPOTPaMMUPYeMbIX yueOHbIX
MPOrpaMMUPYeMBbIX HabOPOB KBaZIpOKOIITEPOB U
yueOHBIX HAO0OPOB CTIOPTHBHBIX KBa/IpOKOIITEPOB
KBa/IpPOKOITEPOB U
CTHIOPTHUBHBIX
KBa/IPOKONTEPOB
63. | FPV Bugeo-ouku FPV Buzeo-ouku (BUeO-111/71eM) T 12
(Buzeo-11L7IEM)
64. | Ilynbr [IyneT paguoymnpaBieHus LT 1
pajiMoynpaB/ieHust
65. | 3 I nmpunHTep 3 [ npuHTEp LT 2
uHpopmayuoHHoe obecneyeHue
O6pa3oBarenbHas TiaTdopma FOpaiithttps://urait.ru/bcode/541222.
TRIK Studio | PykoBozicTBO 1o pabote C TRIK Studio

peanu3alyy MpOrpaMMbl, 0XapaKTepr30BaTh UX MpodeccroHany3M, KBaiuduKaluio, KpUTepun

orbopa.

2.3 ®opMsbI aTTecTaniii (KOHTPOJIA)

Bpems nipoBe/ieHust

ens npoBegeHus

DopMbI KOHTPOJISA

BxoaHoU KOHTPOJIb




B Hauase yueGHOro roga

OmnpefeneHrie ypoBHS pa3BUTHS
00yy4arIUXCsl, UX TeXHUUECKHX,

TBOPYECKUX CITIOCOOHOCTEN

Omnpoc, TectupoBaHue

Tekyuid KOHTPOJIb

B TeueHue Bcero y‘-IEGHOl"O

rozia

OmnpesienieHre CTereHu yCBOeHUsI
00yJarIUMuCs yueOHOTO
MaTepHasa, cOpMUPOBAaHHOCTU
NpaKTHUeCKUX HaBBIKOB. [Togbop
Hanbonee 3 HeKTUBHBIX

METOZIOB ¥ CPe/ICTB 00yUeHUsl.

He,l[aFOFI/I‘-IECKOE
Ha6J'IIO,E[eHI/I€, BBITIO/THEHHE

NIPaKTUYeCKUX 3aJ,aHUU

IIpoMexXyTOUYHbIH KOHTPOJIb

B KOHIle KaX/[0T0 pa3szena

OrnipefiesieHrie CTereHu
YCBOEHHUsI 00yYaroIMMMUC,
c(OpMHPOBAHHOCTH
TIpeIMETHBIX U TMYHOCTHBIX

KOMIIeTeHLHA.

BrirnosmHeHue

TpaKTUUeCKUX 3a/laHUM.

HTOroBbI KOHTPOJIb

B KoHLe yueGHOrO roga o
OKOHYaHMU OOy4YeHHUs TI0

rporpamme.

OrnpefeneHvie UsMeHeHUs
YPOBHSI Pa3BUTHsI 00yUarOIIUXCS,
chopMHUPOBaHHOCTH
TIPeJIMETHBIX U IMYHOCTHBIX
KoMIieTeHLIM. OnpejeneHue
pe3y/bTaTOB 00yueHusl.
[Tonyuenue cBesieHU J71s1
COBEpIIIEHCTBOBAHUS
o011je00bpa3oBaTe/TbHOMN
TIPOrpaMMbI ¥ METOZIOB

o0OyueHws.

BrinosiHeHne

MPpaKTUYECKUX 3a,[[aHI/II‘/JL

TaHHasi mporpaMMa He TIpelyCMaTpUBAET Bbllauy JOKyMeHTa 00 00yueHuH.

2.4 O1ieHOYHbIe MaTepHaJibl

1. «OcHOBBI Jlexumy, Omnpoc cinywarened no | OrcyrcrBue | He3nauutens | I1pounsl

0eCnUI0THBI [IMCKYCCUU TMIPON/IeHHbIM 3HaHWM, H ble e 3HaHus



X (TeopeTnyec | Temawm, crabble 3aTpy/iHeHus1 | B
aBUAI[UOHHBI K 1e rnoJBesieHye 3HaHUSA rpaBuIa
B
X CUCTeM 3aHATHSA) X
0 oTBeTa
(BACQ): WUTOTOB  JJMarHOCTHUKH
TPOMJIEHHO | X TeXHUKU
apxuTeKTypa OCBOEHUST MOZYJIS.
M 0e30I1acHOCTH,
» BAC». Tewmsl a1 onpoca:
MaTtepuaie | 1o orpe/ie/IeHusIX
— MpaBuIa
TEePMHUHOJIOTH | ,
1787 NIpYMeHeHUH
TeXHUKU
oripefieJieHHs1 | U CTPYKType
0e30ITaCHOCTH;
x BAC BAC
— onipegenenve BAC;
— KoMrioHeHTbI BAC;
— 3HauyeHue U
npuMmeHenre BAC;
pons BAC B
COBpEMEHHOM MHUPE,
Kakue 3a7jaur
pelaroT
ripu nomoiy BAC
2. Jlexuyy, Omnpoc cinywarened mo | OrcyrcrBue | Hesnauutens | [IpouHbie
«TexHuueckoe | JIUCKYCCUU NIPOM/leHHBIM 3HaHUH, H ble 3HaHUA B
YCTPOMCTBO U (TeopeTuuec | TeMawm, cs1abble npobeste obslactu
KOMITOHEHThI K 1e roJiBesieHye 3HaHUsA TEXHUUECKOT0
B 3HaHUU .
BAC». 3aQHSATUS). yCTpPOUCTBA.
) TEePMHUHOJIOTH
[lpakTHueck | UTOrOB  JIMAarHOCTHKHU 3HaHus IO
u
Ve 3aHATHSA OCBOEHUSI MOJY/ISL.
TeXHUUYeCKHue
XapaKTepUCTUKU MIPOM/IEHHO | U na
M oripefiesieHHs1 | p ameTpaM
BAC Marepuane | X K/laccuguKarj
(BepTosIETHOrO/CAMOJIET TeXHUUYECKOIo | U 1




H OT'0 TUMa); yCTpOMCTBa BA

— Knaccudukaiuu BAC; BAC C.

— Poccurickue

TIPOU3BOUTENN
BAC
3. «[Ipununel | Jlekuuw, BrimosiHenue nonetHoro| Craboe YMeHue
nojiera U IMCKyCCUU 3a/laHus: yMeHue TIpaBU/IbHO
yIpaBJ/IeHUs (Teopetuueck | [TunoTrpoBaHue MAI0TYPOBA | I10JIb30BaThC
BAC». Ve 3aHATHS). np | HUA A
[IpakTuecku | U obopyzoBaH
e 3aHATUS To vemM

MOLLIA

CUMYJ/IATOPOB U FPV.

(mpoxo>kJeHue Tpacchl

3a 20 cekyH/)
4.«IIporpammupo IIpaktrvueck | Harmcats miporpamMmmy Mopeinb He Mopens
BaH ue BAC ve 3aHATUSA Ha Python ans He yBepe | jeraer
AJIA 110/1eTOB aBTOHOMHOI'O I10j1eTa jeTaet H Hoe

BAC mynbti yripaBjieHue
BHYTPH POTOPHOTO  THIA,
MoMeIeHUs BHYTpU
Python». nomelieHus». (B

orcytctBud GPS

CUTHasa).

— JIBWDKeHVe MOoJle/i
5.«dIporpammup | Jlekuuuy, HarvicaTts nporpammy Cnaboe YMenue YBepeHHas
OBaH e JUCKYCCUU Ct++: yMeHHe TPaBUIBHO pabora
KOHTpoJL1epa, (TeopeTnuec — [BYDKeHUe MOoJieu IporpaMM4 | I10J/Ib30BaTh C
YCTaHOBJ/IEHHOI'O | Kue «BBEPX—BHH3»; poBa Husl cs MpOrpammon
Ha BAC npwu| 3aHsaTus). — [IBUDKEeHHe obopy/joBa
nomomy C++». | [IpakTruec «OTKPbITh, 3aKPbITh HUEM

Kue 3axBarT»
3aHATHUS

6.«Mcnonb3oBaH | Jlekiuy, Ncrons3oBanue Cnabbrii Ymenue YBepennas




ue JaTYNKOB [MCKYCCHUU NIPOrpaMMHOI0 H | IpaBWIbHO pabota C
BAC u coop (Teopetnuec | obecrieueHUst IUTS | aBBIK T0JTb30BaThCs | 000pyJOBaHU
AQHHBIX». KHe 00paboTKK [aHHBIX U | COOPKHU obopyzioBaHU | eM
7.«O0paboTka | 3aHATHA). TIpUMeHeHMUs, U |emMu
aHaim3 JaHHbIX [IpakThuec N0/TyYeHue SKCILTyaTal] | pUMeHeHue A
nosieta BAC». KUe vHopMaL1 U3 | um Texuomornu | o0 o
3aHATHS TOJIyYeHHBIX JaHHbIX obopyoBaH HHGOpMaLH
ust
8.«IIpumenenue | Jlekuuy, Harmcatb Joknaz, | He [MTpesentaiust | BeibpaHa
BAC B| [JUCKYCCUU MO/JTOTOBUTh packphITa MO/JTOTOBJIEH
Pa3/INYHbIX (TeopeTnuec | Mpe3eHTALMI0 Ha TeMy: | Tema a, He aKTyaJbHast
0TpaC/IAX». Kue 3aHaTUs) | «BAC B  pasnMuHbIX | JOK/Iaja, packKpsITa 0Tpacjib
OTpacyIsIX» Tripe3eHTaL NIpUMEeHeHUs
q He | TEM@ AOKTAZA | o\ C,
MOJrOTOBJIE JoKIaz,
Ha
TMOJTHOCTBIO
pacKpbIBaeT
TeMy
9. «3D - Jlexuyy, OpranusoBath Mactep | Cra0biii Ymenue YBepenHas
MO/le/TUPpOBaHue | JUCKYCCUU — KJacc, B PpaMKax | HaBbIK NpaBUJIbHO
| (TeopeTnuec | KOTOpOro  CiyIliaTesnv | COOpKU T0/1b30BaTh pabora,
NMPOEKTHPOBAHU | KUe 3aHATUSI) | CMOZE/IUpPYIOT u ca MO/le/TMpOBaH
e BAC». [TpakTuueck | odopmsit mozens BAC " obopy/ioBa ve u cbopka
vie 3aHATUS MOASTHPOR | e MoJesn
anusg BAC

10. «I'oHOUYHBIH

BAC».

[TpoBegeHve UTOTOBOTO
TOHOYHOT'O
COpPEeBHOBATE/ILHOTO
rosieTa U yyacTuve BCeX

cyliaTesneu B




COpeBHOBaHUU

2.5 MeToanueckne MaTepuasibl
IlIpu cocmaenenuu o6GpazoeamenbHOU NPOZPAMMblI 8 OCHOBY NOI0HCEHbI
cnedyloujue NpUHYUNbL:
* eaMHCTBA 00yYeHUsi, pa3BUTHS U BOCITUTAHUS;
* [0CJIe[0BaTebHOCTU: OT MIPOCTOrO K CJIOKHOMY;
®  CUCTeMaTU4HOCTH;
*  aKTUBHOCTY;
*  HarIsAHOCTH;
* VHTerpaLuy;
® TIPOYHOCTH;

*  CBSI3U TEOPHUU C TIPAKTUKOM.

MeTtopas! u popmbl peanusanuu ITporpammer:

— OJHHWM W3 KJ/IHOUEBbIX MeTO/OB SB/SIETCS HNPOEKTHO—OPHEeHTHPOBaHHOe
o0yueHHe, KOTOpPOe TM03BOJIsIeT 00yUaroIUMCsl TIPUHAMATh aKTUBHOE yuacTHe B pa3paboTke U
peasm3aly peasibHbIX IIPOEKTOB, CBsI3aHHbIX C wucrosb3oBaHueM BAC. 3T1or MeTop
crocoOCTByeT yriyONeHWI0 3HaHWM, pPAa3BUTUIO TBOPYECKOTO MBIIUIEHUS W HAaBLIKOB
KOMaH/IHOW paboTh;

- WHTEPAKTUBHBIE METOABbI 00yUeHHUsl, TaKue KaK CUMYJISII[US U BUPTya/bHbIE
nabopaTopuy, UTPalOT Ba)KHYIO POJIb B TOATOTOBKe crielfuanuctoB Mo BAC. CrernuanbHble
IporpaMMHble KOMIUIEKChI IT03BOJISIIOT MOJIe/IMpOBaTh pas3/IMuHble ClieHapyu I10J1eTa JpPOHOB,
aHa/IM3UPOBATh TIOBeJIeHKe arrapaToB B CJIOXKHBIX YC/IOBUSIX U TIPOBOAUTD SKCIIePUMEHTHI Oe3
pUCKa MOBPEX/€HUS JOPOrOCTOsIILel TeEXHUKHU;

- NMpaKTHYeCKHe 3aHATHsA, TJe oOydarolyecs MOTYT HeloCcpe/iCTBeHHO
yMpaB/sATh OeCTMIOTHBIMK aBUAI[MOHHBIMU CHUCTEMaMH, SIBISIFOTCS HEeOTbeM/IEMOM YaCThiO
yueOHOTrO Tmiporiecca. OTU 3aHATHS TIO3BOJIIIOT OTPAabOTAaTh HABBIKK YTIpaB/IeHUs [JPOHOM,
OLIeHUTb ero IIOBeJleHWe B Ppas3/IMUHbIX CUTyalUsiX M YCOBEPLIEHCTBOBATb TEXHUKY

MAJIOTUPOBAHMA,

- TeopeTHYeCKHe JIEKIIMM W CeMHHAPCKHE 3dHATHHA, HAIIpAaB/IEHHbBIE Hd

Hn3yyeHrue OCHOB OeCIUI0THBIX dBHALIMOHHBIX CHUCTEM, IMPHUHLWIIOB I10/ieTa W YIIpABJ/I€HUA,




TeXHHUYeCKOro YCTPOI‘/JICTBI:I M daCleKTOB IIPUMEHEeHNA BACB PA3/IMUHBIX OTPAC/IAX;

- COpEeBHOBATE/ILHBIH MET0J, — 3TO CHoCOo0 BBLIMOJHEHUS TIPAKTUYECKUX
yrnpakHeHUd B ¢opme copeBHOBaHMM. CyYI[HOCTh MeTO/a 3aK/HOUaeTCsi B HCII0J/Ib30BaHUU

COPEBHOBaHI/If/i B Kd4eCTBe CpeACTBa ITOBLIIIEHKUA YPOBHA ITOATOTOB/IEHHOCTH Oﬁyan-OLL[I/IXCH.

Cnmcok jirTeparypsbl

CnucoK IuTepaTypsl /I nejarora M poauTenei

1. OpraHuzanuss oOC/Ty>KMBaHMSI BO3JYIIHOTO [BVDKEHUS: Y4eOHUK [Jii CpefHero
nipodeccroHansHOr0 obpa3oBanus / A. [I. ®unuH, A. P. Bectyrun, B. A. CaHHUKOB;
nos, HayuHou pegakiuert FO. I'. IlarpakoBa. — MockBa: M3gatensctBo FOpaiir,
2022.

— 515 c. — (TIpodeccroHansHoe obpa3oBanue). — ISBN 978 — 5 — 534 — 07607 —
3.
2. BecnmnoTHble netarenbHble anmnapatbl. OCHOBBI yCTPOUCTBA U (DyHKLIMOHUPOBAHUS
/Adanacne, YueOHUKH U yueb. moco6. — Mocksa: MAU. ISBN:978-5-85597-093-7.
3. BecrunoTHele jieTaTesibHbIE anmapaThl: Harpy3Kd U HarpeB: yueOHoe rocobue zist

cpeaHero npodeccuoHanbHOro obpaszoBanus / B. W. IToropenoB. — 2—e u3[., UCTp.

u gorn. — Mocksa: M3gatensctBo FOpaiit, 2024. — 191 c. — (ITpodeccronansHoe
obpa3oBaHue). —
4. ISBN 978-5-534-10061-7. — Tekct: 3neKkTpoHHbIA // (OO6pa3oBaresbHas

riatdopma FOpaiit[caitr].

— URL: https://urait.ru/bcode/541222.
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