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ITACITIOPT ITPOI'PAMMBbI

IlonHOe HA3BaHHE nmporpaMmmal

becnunoTHbie ABUAITMOHHBIC CUCTCMbI

ABTOpP-COCTABUTEJIb
NMPOrpaMMmbl, 10J5KHOCTh

MeIaror TOTOJIHUTEIILHOTO 00pa3oBaHuUs
M. KonnoasxHbiii

AZlpec peajiu3aliy NPorpamMMbl

Anpec: Kamyxckas o611., r. Boposck, yi. bonpmas 1

Bua nporpammsi

10 CTENICHH aBTOPCTBA MOJU(PUIIMPOBAHHAS; 1O
YPOBHIO CJIOKHOCTH — 0a30Bas.

Hal'[paBJIeHHOCTI)

TCXHHUYCCKas1

Cpok peanusanuu, 00beém

1 ron, 72 gaca

Bospacr yyammxcs

ot 15 no 17 ner

Ha3zBanue o0LeanHeHns

Kparkasi anHoTanus

[Iporpamma HampaBjeHa Ha IOJlydyeHHE 0a30BbIX 3HAHUM U
HAa4aJIbHOTO OIBbITA IPOTrPAMMHMPOBAHUS, KOHCTPYHMPOBAHUSA,
HMHXEHEPHOT'O IIPOEKTUPOBAHUS U yIpPaBJICHUSA
OeCTUIOTHBIMHU aBUAIIMOHHBIMU CUCTEMAaMH.




PA3JIEJ 1.
«KOMILIEKC OCHOBHbBIX XAPAKTEPUCTHUK TPOrPAMMBbI»

1.1 MosicHUTENBLHAS 3AIMUCKA

becninnorneie aBuanmonssle cucteMsl (BAC) cTpeMuTeNbHO U IIMPOKO BXOJAAT B HAILLY
MIOBCEHEBHYIO KU3Hb. OHHU UCIHOJNB3YIOTCA TE€ONE3UCTAMHM [UIsl M3YyYEHHUS MECTHOCTH,
NOYTOBBIMU CIIy’)KOAMM W HMHTEpPHET—MarasuHaMu /Il JIOCTaBKM TOCBUIOK M TOBapOB,
KMHOOIIEpaTOpaMyU M KJIMIIMEWKEpaMH g BUIACOCBEMKH C BbICOTB. BAC — 310
pasuoyIpaBisieMOe BO3AYIIHOE CYIHO, KOTOPBIM IWJIOT YNPaBJSET BU3YAIbHO IYJIBTOM WU
nucTaHroHHO ¢ momoieio FPV oukoB (FPV pacumdpossiBaercs kak First Person View - «ot
NEepBOTO JIMIa»), TO €CTb NWIOT BHUAUT Tmojer «rmazamu BAC» Onaromaps Kamepe,
YCTaHOBJICHHOU HA HEM.

IIporpamMmma «becnuioTHble aBHUALlMOHHBIE CcHUCTeMb» (naiee — Ilporpamma)
mpernoiaraeT pa3BUTHE OOydaroluxcsi B 0O0JAacTH MOJIEIHUPOBAHMS, MPOTPaAaMMHUPOBAHUS,
NUIOTUPOBAHUS, a TAK)KE HAIlpaBJIeHa Ha (POPMUPOBAHNE 3HAHUM U HABBIKOB, HEOOXOAUMBIX JJIs1
paboThl ¢ OECUIOTHBIMH aBUAIIMOHHBIMH CHCTEMaMH, CIIOCOOCTBYET Pa3BUTHUIO MHIKEHEPHO-
KOHCTPYKTOpCKOro MbinuieHus. IIporpamma «becnuioTHble aBUAllMOHHBIE CUCTEMBI»
pazpaboTaHa € Yy4eTOM BO3PACTHBIX OCOOEHHOCTEH U MHTEPECOB LIEJIEBOW ayIUTOPUHU
00yJaroIIHXCsl.

[Iporpamma npeaocTaBiisieT BO3MOKHOCTb MOIYYUTh PAKTUYECKUE HABBIKK U 3HAHUS,
BBIXOJISIIIINE 33 PAMKH IIKOJBHOW HporpamMmbl mo ¢usuke u uHpopmartuke. [lapamiensHo
nporpaMma CcrocoOCTBYET pPEHICHHIO MPOOJIeMbl MATPUOTUYECKOTO BOCIUTAHUS MOJIOJEKH B
coBpeMeHHOI Poccuu. Bocrintanue — 370 conmanibHbIi 3aKa3 00111ecTBa U rOCyAapCTBa.

Hanpaenennocmo npozpammol TeEXHUYECKaS,

Buo npozpammer:

- no cmeneHu asmopcmea — MOIU(PUIMPOBAHHAA. MpPHU COCTABIECHUU MPOrPaMMBbI
HUCITIOJIB30BaJIUCh MCETOAUYCCKUC PCKOMCHAAIIUN «TexHomorns pa3pa60TKH JOINIOJTHUTCIIBbHBIX
O6H.I606paSOBaTeJ'H:HBIX nporpamMmm Jis 06pa3OBaTCJ'ILHLIX OpFaHI/ISaLIHﬁ OCHOBHOTI'O 0611161"0, CpeAHCTO
obmiero oOpa3oBaHus W 00pa30BaTENBHBIX OPraHM3allUi, PEATH3YIOIIUX MPOTPAMMBI  CPETHETO
npoh)eCCHOHANBHOTO 00pa3oBaHus, B pamkax (eaepanbHoro mnpoekra «Kampel st becnunoTHbIX
ABUAILIMOHHBIX CUCTEM ,

- 110 YPOBHIO CLodHCHOCMU — 0A30Basl.

A3vik peanuzayuu npozpammer: opunnanbHbIN A3bIK Poccuiickoil dpeaepanuu — pycckuil.

Ilepeuens nopmamuenvix 0OKyMeHmMoe:

IIporpamma pa3paboTaHa B COOTBETCTBHMM CO  CIEAYIOUIMMH HOPMAaTHBHBIMU
JOKYMEHTAMHU:

1. ®OenepanbHbIi 3aK0H «O06 00pazoBanmnu B Poccuiickoit @enepanum» ot 29.12.2012
Ne 273-@3.

2. ®enepanbubiii 3akoH OT 31 uronst 2020 r. N 304-D3 «O BHECEHHH U3MEHEHUN B
®denepanbHblil 3akoH «O06 obpazoBanuu B Poccuiickoit denepanymn» mo BompocaM BOCIIUTAHHS
00yYaroIMIUXCSI».

3. Vka3 Ilpesunenta Poccuiickoit @eneparuu ot 07.05.2018 Ne 204 «O HanmuoHATHHBIX
HEeNSIX M CTpaTernueckux 3a1avax pa3sutus Poccuiickoit deneparun Ha nepuon 10 2024 romgay.

4. Pacnopspxenne [IpaButensctBa Poccuniickoit @eneparuun ot 31 mapra 2022 roma
Ne 678-p. Konnenus pa3BuTus TOMOTHUTENEHOTO 00pazoBanus Aereii 10 2030 rox.

5. IToctanoBnenne [MaBHOro rocynapCTBEHHOIO caHuUTapHoro Bpada PO ot 28
centa0psa 2020 r. Ne28 «O6 yrepxkaennu canutapabix npasui CII 2.4.3648 — 20 «CanuTtapHo —
AMUAEMUOJIOTUYECKE TpeOOBaHMSI K OpraHu3alusM BOCHUTaHHUS W OOydeHUus, OTAbIXa U
037I0POBJIEHUS AE€TEN U MOJOJEKN.



6. [Ipukaz MunucrepctBa mnpocsenieHuss P® ot 27.07.2022 Ne 629 «0O6
YTBEP)KICHUM TOPSAKA OPraHM3alMU M OCYILECTBJICHUS O00pa30oBaTeIbHON IESTENBHOCTH 10
JIOTIOJTHUTEIILHBIM 0011e00pa30BaTeIbHBIM IIPOrpaMMam.

7. Pacnopsioxenue IpaBurtensctBa Poccuiickoit @eneparuu ot 29.05.2015 Ne 996-p
«Crparerus pazsutus Bocnutanus B Poccuiickoit @enepanun Ha nepuon a0 2025 rona»
8. [TocranoBnenue [IpaButenbcrBa Kanyxckoit oonactu ot 29 suBaps 2019 rona Ne

38 «O0 yTBepKIIEHUH TOCYIapCTBEHHOM mporpaMMbl Kairyxckoi obiactu «Pa3Butue oOmiero u
JIOTIOJTHUTENBHOTO oOpa3oBanusi B Kamyxckoil obmactu». [lonmporpamma «JlonmomHUTEIbHOE
oOpa3oBaHue» rocyaapcTBeHHOW mporpamMmbl Kamyxkckoit oOmactu «PasButue obmero u
JIOTIOJTHUTENBHOTO 00pa3zoBanus B Kamyxckoit oomactuy.
9. Pacnopspkenue [IpaButenbcrBa Poccniickoit @enepanun ot 21.06.2023 Ne 1630
«O06 yrBepxaenun CtpaTeruu pa3BuTHs OeciuiaoTHOU aBuanuu Poccuiickoit deneparyn Ha epHOA
10 2030 rona u Ha nmepenekTuBy A0 2035 roja v mIaHa MEpOIPHUATHH 110 €€ peaTu3alum.

10. MeTtoaudeckie peKOMEHIANUN IO TPOSKTHPOBAHHIO JIOTIOTHUTEILHBIX
obmepasuBatoniux mnporpamm (Ilucemo Munoo6pnayku P® ot 18.11.2015 Ne 09-3242 «O
HAIpPaBJICHUU UHPOPMALIINY).

11. VYera AHO I10 «TK»

Axmyanvrhocme npozpammol

B coorBerctBum ¢ yrBepkiaeHHou IIpaButensctBoMm Poccumiickoir  Denepanuu
pacniopsbkerueM oT 21 utons 2023 Ne 1630—p Crparerueii pa3zButus OeCIMIOTHON aBUAllMU Ha
nepuon 10 2030 roga u Ha nepcnekTuBy a0 2035 rona, B OJavKalIIme MECTh ¢ MOJOBUHON JIET
B Poccun nomkHa MOSBUTBCS HOBask OTPaciib SKOHOMHKH, CBSI3aHHAs C MPOM3BOJCTBOM H
UCTIOJIF30BAaHUEM TPAXKAAHCKUX OecnmioTHBIX ammaparoB. [lannas IIporpamma B pamkax
dbenepanbHoro npoekra «Kagpel mis becnunoTHBIX aBHAIIMOHHBIX CHUCTEM» HAIMOHAIBHOTO
npoekTa «becnuIoTHbIE aBUAIIMOHHBIE CHCTEMBD» 00ECTIeYMBAET 00YJIarOIUMCS BO3MOKHOCTb
OCBOMUTh 3HaHMS B oOsacTé  OECHWJIOTHBIX  JIETaTelbHBIX  amllapaToB,  HAaBBIKH
MPOrPaMMHUPOBAHUS, MOJCIUPOBAHUS W TWIOTHPOBAHHS, KOTOPHIE B HACTOSIIEE BpEMs
ABISAIOTCS BocTpeOoBaHHbIMU. Konnenius [Iporpammbl oka3piBaeT BIUSHUE Ha pacHIMpeHUe
JIOTIOJTHUTEIIFHOTO 00pa30BaHusl OOYUYAIOMIMXCS, peaM3allii0 MOJIOJICKHON TOJIUTUKUA W
CO3/IaHME CHUCTEMBbI TOJTOTOBKH CIEIUAINCTOB B O0JIaCTH pPa3pabOTKH, MPOU3BOACTBA H
OKCIUTyaTallii OECHIIOTHBIX aBUAIIMOHHBIX CHCTEM, a TaKKe KOHTPOIb 3a YPOBHEM
KBaTM(DUKAIMK TaKUX crieruanuctoB. [Ipu peanuzanuu npoekta 00yblI0oe BHUMaHUE YAENIseTcs
NPUBJICUYCHUIO OOYYAIONIMXCSl 00pa30BaTENbHBIX OpraHW3alMid K Y4acTHIO B MPOrpamMMmax Iio
OCCIUIIOTHBIM ~ aBHAIIMOHHBIM ~ cHUcTeMaM. TakuM  00pa3oM, BO3MOXHO  YCHIIUTh
TEXHOJIOTUYECKUH TIOTEHIUAN il oOecredeHrss Oe30MacHOCTH CTpaHbl, IOBBIIICHUS
3¢ (HEeKTUBHOCTH YKOHOMUKH U yIy4IIeHHUs KadecTBa )KU3HH TpaxkaaH. B urore B Poccun nomkHa
BO3HUKHYTh HOBas YKOHOMHYECKas OTPacib, CBsI3aHHAS C pa3pabOTKOW W HCIIOJIb30BAaHHEM
IpaXTaHCKUX OECTIMIIOTHBIX alllapaToB.

Hoeu3zna npozpammel 3TOW TPOrpaMMBI 3aKIFOYAETCS B MHTETPAIMN COBPEMEHHBIX U
WHHOBAIIMOHHBIX JIOCTMKEHHWH B o0nacTh Manod OECNUIOTHON aBHAMHM, a TaKXkKe
WCIIOJTb30BaHUH ITU(PPOBBIX TEXHOJIOTHIA, BKIIOUYas ITU(PPOBOH 00pa30BaTeIbHBI KOHTEHT.

Ileoazozuueckan yenecoodpaznocmey HaCTOALICH MPOrPaMMBbI 3aKJIIOYAETCS B TOM, UTO
1OCJIe €€ OCBOEHUS 00ydJaromrecs MOoayvaT 3HAHHUs U YMEHHsI, KOTOPBIE MO3BOJISIT UM TIOHSTh
OCHOBBI yCTpPOWCTBAa OECHWJIOTHOTO JIETAaTENILHOTO ammapaTta, MPUHIHUIBI padOThl BCEX €ro
CUCTEM M MX B3aUMOJICHCTBUS, TEXHOJIOTHIO TIIOTHPOBAHUS U YIIPABJICHHSI, a TAK)KE OTTOYUTH
CBOM HaBBIKM B MWIOTHpOBaHUU BAC W MONy4YHTh COPEBHOBATENBHBIN OMBIT HA Pa3TUYHBIX
TPEHUPOBOYHBIX Oazax.

Hacrosmass mporpamMma COOTBETCTBYET OOIIEKYIbTYPHOMY YPOBHIO OCBOGHHUS U
IperoiaraeT yJOBIETBOPEHNE TTO3HABATEIFHOTO HHTEpPECca 00YJaromIerocsi, paclIupeHne ero
WH()OPMUPOBAHHOCTH B 00NACTH OECHMIOTHBIX JIETaTEIbHBIX allapaToB U CHCTEM, a TaKKe



oOoraieHre HaBbIKAMH OOIICHUS W MPHOOPETEHHWE YMEHUH COBMECTHOH NESTEILHOCTH IPH
OCBOECHHUHU IIPOIPaMMBIL.
Aopecam npozpammul paccuuTaHa Ha o0yJarommxcs B Bo3pacre 15 — 17 ner.

[Tonydenne oOpa3oBaHus O0YUYAIONMUXCSI C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 37I0POBbBs
MOYET OBITh OPraHU30BAaHO COBMECTHO C ApYyruMu oOyyaromumucs. KoinmuecTBo o0yyaromumxcst
C OrpaHWYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbS yCTaHABIMBAeTCs W3 pacuera He Oonee 3
00yJaromuXCcsl MPH MOJTy4YeHHH 00pa30BaHUs C JAPYTHMMHU YUYAIIUMUCS, C Y4ETOM O0COOCHHOCTEH
NCUXO(H3UUECKOTO PA3BUTHS KAaTErOpUil 00yJarOIIUXCS COTIACHO MEIUIIMHCKHM ITOKa3aHUsIM,
JUTSL CIICAYIOIIMX HO30JIOTUYECKUX TPYIIIL:

- HapyIIEHUS OTIOPHO-JIBUTATEIBHOTO arapara (CKOJIM03, TUIOCKOCTOIINE)

- Jjoromenuyeckue HapymeHus ((PpoHETHKO-(HOHEMATHUECKOE HEIOPa3BUTUE PEYH,
3aUKaHHE)

- COMaTUYEeCKH ocabiieHHbIe (YacTo Ooeronme AeTh).

Cocmag zpynnwl: TOCTOSHHBIN

Ocobennocmu nadopa: cBOOOIHBIN, TPYIIBI PA3HOBO3PACTHEIE.

Oobvem npozpammet. 712 9aca

Cpoxu oceoenusa npozpammet. 1 ron

Pesicum 3anamuir: 2 paza B Heeno 1o 1 yacy wim 1 pa3 B Hezenro 1o 2 gaca.

@Dopmbl 00yuenua: o4yHas, O4YHAs C MPUMEHEHHEM OJJIEeKTpoHHoro obydenus (20) u
JTUCTAaHIMOHHBIX oOpa3oBarenbHbIX TexHosiorui ([1OT), 3aounas ¢ nmpumenenuem 30 u [JOT.
JUCTAHIIOHHAs).

Dopma opzanuszayuu 00paA306amMeENbHON OeAmMeNbHOCHMU: SBISIOTCS TPYIIIOBas
(TeopeTuyeckas 4acTh) U UHIUBUAYAIbHO — IPYIIIOBas (MIPAKTUYECKas YacTh).

Dopmvl npogedenus 3anamuill: KOMOWHUPOBAHHBIC, TEOPETUYECKHE, IPAKTUYECKHUE,
JMAarHOCTHYECKHUE.

1.2 Ilesb 1 327241 MPOrPaMMBbI

He./'lb npozpammbol. pa3BUTHC NHTCIIICKTYaIbHBIX CIIOCOOHOCTEH U O3HABATEILHOTO
HHTEPpECCA YCPE3 U3YUCHUC OCCIUIIOTHBIX ABHAIIMOHHBIX CUCTCM.

3aoauu npozpammol:
Obyuarowue:

— JaThb 0a30Bbl€ 3HAHUS O KOHCTPYKLIUU OECIMIIOTHBIX JIETATEIbHBIX alllapaTos;

— HaY4UTh IpaBUIaM 00CTYKMBaHUs, COOPKH OECITUIIOTHBIX JIETATENbHBIX AlapaToB;

— HayuuTh nporpammupoBanuio bAC;

— 03HaKOMUTH C MpaBUJIaMU 0€30MacHON pabOTHI C UHCTPYMEHTAMU;

— O3HAKOMUTb C IPUHLIUIIOM pabOThl aBUAMO/IEIbHBIX JABUTaTeNIe U UX IPaMOTHON
IKCIUTyaTaluH;

— JIaTh [IEpBOHAYAJIbHBIE 3HAHUS 110 PAIUOAJIEKTPOHUKE U O0YYUTh NMPUHIUIAM paOOThI
paauornepeaoIero 000py10BaHusl, €Tr0 HACTPONKOM;

— 7ath 3HaHMA B obnactu 3D — moaenupoBanus u npoektupoBanus BAC;

— 00y4uTh npaBuaM 6€30MacHOM HKCIUTyaTallMi OECTIMIIOTHBIX JIETATEJIbHBIX aIllapaToB.
BbIpa0OTKa HAaBBIKOB MUJIOTUPOBAHUS OECIMIOTHBIX JIETATEIbHBIX alaparoB.

Pazsusarowue:
— Ppa3BUTh y 00yUYaIOIIHUXCS JIEMEHTHl TEXHUUECKOT'O MBIIIJICHHUS, H300peTaTeIbHOCTH,
TBOPYECKON MHUIIMATUBBI;



pa3BUTH II1a30Mep, OBICTPOTY pEaKInu;

pa3BUTh ycepaue, TEPIICHUE B OCBOCHUN 3HAHUN;

bopMHpOBaTH OCO3HAHKE POJIU TEXHUKH U TEXHOJOTHH IS IIPOTPECCHBHOIO Pa3BUTHS
00I11eCTBA;

MOBBIIIIEHUE CEHCOPHOM Y4yBCTBUTEIILHOCTH, PA3BUTHE MEJIKOH MOTOPHKH U
CHHXPOHH3AIMK PA0OTHI 00EHX PYK 3a CUET 00yUEHHUS MUIOTHPOBAHUSA OCCIHIOTHBIX
JICTATCIIBHBIX annapaTOB;

pa3BUTHE MCUXO()U3NOIOTHUECKUX KAYECTB YUCHUKOB: IIAMSATh, BHUMAHKE, CIIOCOOHOCTD
JIOTM4YC€CKHU MBICJIIUTD, aHaJII/I3I/IpOBaTB, KOHLIGHTpI/IpOBaTb BHUMAHHC HA I''TaBHOM.

Bocnumamenvnuie:

BOCIIUTATh MHTEPEC K TEXHUKE U TPYIY, pa3BUBATh TBOPUECKHUE CIIOCOOHOCTH U
(bopMHpOBaTh KOHCTPYKTOPCKUE YMEHUSI U HABBIKU;

IPUBUTH KYJIbTYPY IPOU3BOJCTBA U COOPKU OECTIMIIOTHBIX aBUALIMOHHBIX CHCTEM;
chopMHpOBATh YyBCTBA KOJJIEKTUBU3MA, B3aUMOIIOMOIIIH;

BOCIIUTAaTh BOJIIO, YyBCTBO CAMOKOHTPOJISL, OTBETCTBEHHOCTH;

c(opMHPOBATh CO3HATENILHOE OTHOILLIEHUE K 0€30IIaCHOCTH TpyAa MpHU
HW3TOTOBJICHUH MOJICIICH;

BOCIIUTATh I'Pa’KAAHCTBEHHOCTb, TOJIEPAHTHOCTb, JTyXOBHO — HDAaBCTBEHHOE
CaMOCO3HAHHUE;

(bopMHpOBATh NATPUOTHUYECKYIO MO3UIIMIO NOJPOCTKA YEPE3 BKIIIOUCHHE €T0 B
TEXHUYECKOE TBOPUYECTBO U [TO3HABATEIIBbHYIO JIETEIbHOCTb.

1.3 Conep:xkanue nporpaMmmbl
Y4eOHblii MUIaH

No HaumenoBanue pa3aenos u KonnuecTBo yacos DMBI aTTeCTAlUN/
/o TeM KOHTPOJISI
BCETO TeOpUs IIpaKTHKa

1 OCHOBBI 0eCITMIOTHBIX JTHOE
aBuaunoHubIx cucreM (BAC): 2 2 0 TECTUPOBAHUE.
apxurexktypa, BAC [lenarornueckoe

HaOJIFOICHHUE.

1.1 Tema 1. BBonHOE 3aHITHE 1 1 0
(TexHHMKa 0€30ITaCHOCTH).

1.2 Tema 2. 3HaueHue U IPUMEHEHUS 1 1 0 [POC B paMKax
BAC B coBpeMEHHOM MHpE. MIPOMAEHHBIX

TeM

2 TexHnuyeckoe ycTpoiicTBO 1 2 2 0
koMIoHeHTbl BAC

2.1 Tema 1. OcHOBHBIE TEXHUUECKHUE
xapakrepuctuku BAC 1 1 0
BEPTOJIETHOTO U CAMOJIETHOTO

2.2 Tema 2. Poccuiickue 1 0C B paMKax
npousBoautenu bBAC u ux 1 0 |mpoiieHHBIX TEM
LEJIH.

3 I[puHounbI noJjiera u 18 1 17
ynpasJjennss BAC




3.1

Tema 1. Be3omacHOCTD OJIETOB.

3.2

Tema 2. Texauka
0a30BoOro
MHUIOTHPOBAHHMS
FPV.

3.3

Tema 3. [Ipaktuka monetoB BAC.

3.4

Tema 5. AspoamHamMuKka u
JIMHAMUKA TI0JIETA.

3.5

Tema 6. IToneTr! B
OrpaHUYECHHOM
MPOCTPAHCTBEY, APOH —
pEHCHHT.

3.6

Tema 7. 3axBar rpysa.

3.7

Tema 8. Brimonuenue
KOHTPOJBHOTO MOJIETHOTO
3a[aHU.

BrI1oJIHUTE
MOJIET C
OTHSITHEM

IporpammupoBanue BAC nas
aBTOHOMHOTIO 110JIeTAa.
PaguoynpagiisieMbIi 10J1€T.

41

Tema 1. [TousiTHE aBTONMIIOTA.

4.2

Tewma 2. briounoe
MIPOrpaMMHUpPOBAHKE.
[IporpammupyeMsblii OJIET.

[IpakTrueckoe
3a7aH1e

4.3

Tema 3. Hactpoiika BAC
JUISl aBTOHOMHOTO
nosuera u
PaanoyIpaBIIsIEMOr0O
noJiera.

[IpakTrueckoe
3a7aHIe

IMosieTHBI KOHTpOJLIEP

5.1

Tewma 1. [oneTHsiit
KOHTpouep. Bugsl.
DyHKIMOHAI.

5.2

Tewma 2. Hactpoiika
IIOJIETHOTO KOHTPOJLIEpa

[IpakTideckoe
3a7aHe




Hcnmoan3oBaHue J1aTYNKOB
BAC u cOop nanHbIX

6.1

Tema 1. CeHCOpBI U TaTIUKU IS
cOopa JaHHbIX.

6.2

Tema 2. JlaTunkw:
aKceJIepoMeTp, THPOCKOTI,
nansHOMep GPS.

6.3

Tema 3. JlaTunku ipu cOOpke B
MacCTEPCKOM.

IIpakTuka
cOOpKH

O0padoTKa U aHAJIN3 TAHHBIX
noJieta BAC

7.1

Tewma 1. Coop, oOpaboTKa 1
aHalN3 TaHHBIX
(hoTorpaMmeTpryYECKOI
CHEMKH.

7.2

Tewma 2. Coop, o0paboTKa 1
aHaJIN3 JTaHHBIX
OpTO(OTOCHEMKH.

IIpumenenue BACB
Pa3JIMYHBIX OTPACJIAX

8.1

Tewma 1. TexHONIOTHS MPUMEHEHUS
BAC B reonesuu u kaprorpadum.

8.2

Tewma 2. TeXHONOTHH IPUMEHEHUS
BAC B apyrux otpacisx, Takux
Kak:

IIpoekTHas
pabora.
Joknazn o

3D —MoneqmpoBaHue u
npoexktupoBanue BAC

17

12

9.1

Tema 1. OcHOBEI
aBHaMO/ICTTPOBAHUS
CaMOJIETHOT'O THIIA.

9.2

Tema 2. Ocuossl 3D —
MO/ICITUPOBAHUSI.

9.3

Tema 3. I1O g 3D —
MO/ICJTUPOBAHUSI.

9.4

Tewma 4. IToaroroska 3D —
MOJIENIH K [IEYaTH.

9.5

Tema 5. Ucnonb3oBanue 3D—
NpUHTEpa VT TeYaTu
KOMHHCKTy}OIIII/IX.

9.6

Tema 6. Bei6op HaBecHOT0
obopynosBanus BAC.

9.7

Tema 7. MaTepuaist st
npousBoactea BAC.

IIpoussectu
MOJEIb JJIs
TEYaTH.




10 | 'onounsiit BAC 7 2 5

10.1| Tema 1. T'onounsrit BAC. 1 1 0
10.2| Tema 2. Knaccsl, paBuiia, 1 1 0
CYJIEHCTBO.

10.3| Tewma 3. IToctpoenue

CIIOPTHUBHON TPEHUPOBKH H 2 0 2
COBEPIICHCTBOBAHHE
10.4| Tema 4. ' 0OHOYHBIE TPACCHI». 1 0 1

B oTKpBITOM ITpOCTpaHCTBE.

10.5| Tema 5. TIpoxoxaeHue IpoxoxaeHne
TOHOYHOT'O UCHELITAHUS. 2 0 2 TOHOYHOI'O
Hrorosoe 3ansiTue WUCIIBITAHUS
Uroro 72 26 46

Conep:xanue y4eOHOro MmjiaHa

1. «OcHoBbI OecnnJIOTHBIX aBUAIMOHHBIX cucTeM (BAC): apxuTekTypa

Tema 1. BsooHoe sanamue. Texnuka be3onacHocmu.

Teopus: MHcTpykTax mo TexHuke 6ezomacHocTH. TexHuka 6e3omnacHoctu. [IpaBuna

ITOBEJICHUS B IOMEIIEHUH, /1€ TPOBOIATCS 3aHATHS.

Tema 2. 3nauenue u npumenenus bAC 6 cogpemennom mupe.

Teopust: Ponb TexHHYECKMX XapaKTepUCTUK U paznuuHbiXx BugoB BAC B perienun
pa3IMYHBIX 3a1a4.

2. «TexHH4ecKoe yCTPOCTBO U KOMIIOHEHThI BAC».

Tema 1. Ocnosubie mexnuueckue xapakmepucmuxu bAC, eepmonemnozo u camonemuozo

Munos.

Teopus: OcHOBHBIE TexHUUECKUE XapakTepucTUKU BAC BepTOIETHOrO U CaMOJIETHOTO

Tema 2. Poccutickue npoussooumenu BAC u ux yenu.

Teopus: OCHOBHBIE Poccuiickue  npousBoguTenu BAC. Bkian B
pa3BuTue oteuecTBeHHOM uHIycTpun BAC.

3. «[IpuHuunbI moJiera u ynpapiaeHusi BAC».

Tema 1. besonacnocmb nonemos.

Teopus: Omnpenenenue OezomacHocTH ToneToB B KoHTekcTe BAC. 3Hadenwue
6e3omacHoCTH 151 3P PEeKTUBHOTO U HajexHOoro pyHkuuonupoBanuss bAC. AHanu3 pUCKOB U
OIIACHOCTEM.

[IpakTuka: Beimonxnenue 6e30nacHoOro mosera.

Tema 2. Texnuka 6a308020 nunomuposanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasinenue BAC. B cumynsiTope BBIMOTHUTE B3JIET C TOYKH
CTapTa M TMOC3AKy Ha TOYHO OOO3HAYEHHYIO IJIOUIAJKy, ucnoib3dyds FPV — pexum s
ynpasieHus. Ilponerute CKBO3b Cepri0 BOPOT WM MeEXAy OO0O3HAUEHHBIMH MapKepamu,
COXpaHssi CTa0MJIBHYIO BBICOTY M CKOPOCTb, B pexume FPV. Brimomnurte moner mo 3apanee
3aJJaHHOMY MapuUIpyTy ¢ U3MEHEHHUEM BBICOTHI, UCTIONb3ys kak FPV, Tak u BUI ¢ TpeTbero auia
JUIs cpaBHEHUS 3(PPEKTUBHOCTH ynpaBieHus. Beimonaaute ceputo pazsopotoB Ha 180 rpamgycos



Ha OrpaHUYEHHOM TeppuTopuM, ucnoub3dyss FPV mns TouHoro maneBpupoBaHus. BeimonHute
3a1ady Mo cOopy OOBEKTOB C pa3IMUYHBIX TOYEK KapThl, Hcronb3ys FPV i HaBuraumm u
TOYHOCTH MPH MPUOINKEHUH K KOKIOMY OOBEKTY.

Tema 3. Ilpakmuxa nonemos BAC.

IIpakTuka: IIpaktuka noneros BAC.

Tema 4. Aspoounamuxa u OuHAMUKa nojiema.

[IpakTuka: BeimonHeHue nosnera Ha OPOHE B CUMYJIATOPE MPHU Pa3IUYHBIX YCIOBHSX
nosieta. (3agaHue BKIIOYAET B ce0s BBIOJIHEHHWE MAaHEBPOB BBICIICTO MUJIOTaXka, MOJETHl Ha
pa3HOl CKOPOCTHU U BBICOTE, a TAKXKE B PA3JIMYHBIX MTOTOJHBIX YCIOBUSX).

Tema 5. Ilonemvl 6 ocpanuienHom npocmpancmee, OpoH — pelcuHe.

[IpakTuka: BeinosiHeHHe 3a/1aHUs [T0JIETa JPOHA B OTPAHMYEHHOM IIPOCTPAHCTBE, BHYTPHU
3/IaHUS WJIK CKBO3b Y3KHE MPOXOJIbI MEXTY MPETISITCTBUSMH.

Tewma 6. 3axBat rpysa.

[Ipaktuka: BeinmonneHue 3agaHusi 3axBaT M MEPEMEIIEHHUE Tpy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 7. Boinonnenue KOHmMpOabHO20 NOJEMHO20 3A0AHUS.

[IpakTuka: BellmonHeHrne KOHTPOIBHOTO 3aaHus 110 Moayto. [Iponerets Tpaccy.

4. IporpammupoBanne BAC 11 aBToHOMHOr0 noJiera. PaqnoynpasJisiemblii moser.

Tema 1. [lonamue asmonunoma.

Teopus. [lonarue apronmioTa. OyHKIUU aBTOMMUIIOTA: CTa0MIM3AIMsI BBICOTHI U Kypca,
ABTOMATUYECKOE YIpPaBJIICHUE JBUTATeleM, IUIAHUPOBAHUE MaplpyTa, 00X0jA MNpensiTCTBU,
CleIOBaHMEe 3a IIeNIbl0, aBTOMAaTU4YeCKOe Bo3BpalleHue Ha 0a3y u ap. OCHOBHbIE KOMIIOHEHTHI
aBTONWJIOTA: JATYMKU U CUCTEMbl HaBUTaluu, kommbioTepsl u 110, ycTpoiicTBa ynpaBieHHUs.
Busyanuzanusi aBTOHOMHBIX MOJIETOB KomnTepa. CHMYISATOPBl Uisi aBTOHOMHBIX IOJIETOB.
Hampuwmep, 110 «I'eockan Cumynarop».

[Ipaktuka. Hactpolika aTOMaTuyecKkoro nuJIOTUPOBAHMS KONTEpa.

Tema 2. Brounoe npoepammuposanue. Ilpoepammupyemviii noiem.

Teopus. OcHOBHBIE TOHATHS OJOYHOTO MPOTPAMMHPOBAHUSA. BIOKM M UX (QYHKIIHH.
[Tpumepsl  co3nmanust  anroputMoB.  Ilmarpopma  ans ocyuiectBieHuss — OJOYHOTO
nporpammupoBanus (Hanpumep, TRIK Studio).

[IpakTtuka. M3yuenue cpeapl nporpammupoBanus. Mcrnonb3oBanue miat(Gopmbl OJ09HOTO
IpOrpaMMUPOBaHUs ISl MOJIETHBIX 33/1a4 KONTEPA.

Tema 3. Hacmpoiixa BAC ons agmonomHo20 noiema u paouoynpasisiemozo nojiemd.

Teopus. Texnuka 6€30MaCHOCTH MPU BHITOTHEHUH MOJIETHBIX 331aHUH.

[Ipaktuka. Mcnonp3oBanue miaatgopmbl JUIsl OCYLIECTBIEHMS] HACTPOEK KOITepa Ul
OCYLIECTBJICHUS MOJIETA B PEKUME YIPABICHUS U aBTONMIIOTUPOBAHMUS.

5. IlosieTHBIN KOHTpPOJLIEP.
Tema 1. IlonetHsplit KOHTpOIEp. BUIBI MONETHBIX KOHTPOJIEPOB.
Teopus. [loneTHbIit KOHTPOIIEP, TEOPHSI U MIPAKTHKA MPUMEHEHUs. Buabl mpuMeHseMbIX
B BAC mnoneTHbIX KOHTPOJUIEPOB. YCTPOWCTBO MOJETHOIO KOHTPOJIEPA, MPUHLUIIBI €ro
(GYHKIIMOHUPOBAHUSI.
Tema 2. HacTpoiika 1oJIeTHOrO KOHTPOJUIEpA.
Teopusi. Hactpoiika koHTposuiepa ¢ mnomombio I[1O. 3HAaKOMCTBO C MpOrpaMMHBIM
o0ecrieyeHneM J1JIsl HACTPOIKU KOHTpoJLIepa.
[Mpakruka. Hactpoiika noserHoro kontposiepa ¢ nomoripto [10 « GEOSCAN Pioneer
Station». TRIK ~ Studio |  PykoBomctBo mo  pabore ¢  TRIK  Studio
https://help.trikset.com/studio/about -moxaepxuBaer miathopmy I'eockan [Tromep.

6. «Acnosb3oBanne 1aT4uKoB BAC 1 c00p TaHHBIX».
Tema 1. Cencopol u oamuuku 0151 cOOpa OAHHUBIX.



Teopus: Kak pabotatot qatunku. Poib 7aT4nKOB Ha yCTPOMCTBE.

[IpakTHKa: Kak JaTYUKU paboTaloOT ¢ HH(POpMAITUEH.

Tema 2. Jlamuuku: axcenepomemp, eupockon, oanvromep GPS.

Teopus: Onpenenenue 1aTYMKOB U UX POJIb B CUCTEME ypaBiieHus U HaBurauuu bAC.
3HaueHue TaTYMKOB JIJIsl OOecreueHus aBTOHOMHOCTHU, CTaOUIILHOCTU M 0€30I1aCHOCTH TOJIETA.

IIpaktuka: MHTErpUpyiTe NaTYUKU B CUCTEMY YIPABICHHS APOHA, IMOJAKIIOYMUB HUX K
aplyMHO—KOHTPOJIJIEpY IMOJIeTa.

Tema 3. [lamyuku npu c6opke 6 MacmepcKol.

[IpakTtuka: Tpenaxep anbsHoMep pacCTOSTHUE B MAaCTEPCKOIA.

7. «O0padoTKa M aHAJIU3 TaHHBIX MojeTa BAC».

Tema 1. Coop, obpabomka u anaiuz OAHHbLIX HOMOSPAMMEMPUUECKOU CbEMKU.

Teopusi: 3ydyeHne TeXHOIOTUU cOOpa B 00pabOTKa JaHHBIX (POTOrpaMMETPHsI ChEMKH.
[TpakTrka: AHaMU3 NOTYYSHHBIX JAHHBIX IO CpeACTBaM (POTOrpaMMETPUIECKON ChEMKH.

Tema 2. Coop, 00paboTKa U aHATU3 TAHHBIX OPTO(HOTOCHEMKH.

Teopust: U3yuenue texHonoruu cbopa u 00padbOTKa TaHHBIX OPTOPOTOCHEMKH.
[MpakTrka: AHaIU3 MOTYYEHHBIX TAaHHBIX MO CPEACTBaM OPTO(POTOCHEMKH.

8. «Ilpumenenue BAC B pa3jiM4YHBIX OTPACTAAX».

Tema 1. Texnonoeus npumenenusi bAC 6 eeooezuu u kapmoepaghuu.

Teopus: Pazeutue u npumenenus BAC B reonesuu u kaprorpaduu. Coop u 00padoTka
naHHbIX. [Ipouieypa no uCHoap30BaHUIO BO3YLIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoeuu, npumensemoie BAC 6 opyaux ompacisax, makux Kax:

— JleCHOe XO35UCMBO;

— oxXpana okpyoicaoueli cpeovl;

— CeNbCKOXO03ANUCMBEHHbIE PAOOMbL.

Teopuss: MoHUTOPUHT M MHBEHTapu3auus yroauid. CozgaHue dJIEKTPOHHBIX KapT MOJIEH.

Teopus:YTouHeHHe TIpaHUll JiIeCHUYECTB. DBplsBIeHHe U oOLeHka ymiepba oT
YpE3BbIYAWHBIX CUTYaLUM.

Teopus:COop, aHamu3 M akTyalu3alMsl JAHHBIX O COCTOSHUM OKpY)KAIOIIEH Cpembl.
@ukcanus BBIABICHHBIX HAPYIIEHUH OJKOJOTMYECKOIO 3aKOHOJATENNbCTBA. BpIsBIEHHE
HECaHKIIMOHMPOBAHHBIX CBAJIOK U OIPE/IETICHHE UX 00HEMOB.

9. «3D — moeupoBanue U npoekTupoBanue BAC».

Tema 1. Ocnosbl aguamoOoenruposanus camonremHo20 mund.

Teopust: OnpeneneHne aBUaMoISIMPOBAHUS U €T0 3HAYEHUE B 00YUIECHUH, pa3BICUCHHUIX
U HaY4YHBIX HcchenoBanusx. [IpakTtuka: BeIOpaTh MaTepuansl u coopath Kopiyc BAC.

Tewma 2. OcHoBbI 3D — MmoennpoBaHus.

Teopusi: OcHoBHBIE TepMUHBI U TOHATUA B 3D — Moaenuposanuu. [Iponece cozpanus 3D
MoOJIeNe.

Tema 3. Ilpoepammmuoe obecneuenue onsi 3D — mooderuposanus.
IIpaktuka: I[IpoektupoBanue kopiyca u neraneid bAC.

Tema 4. Iloocomoska 3D — moodenu k newamu.

[Mpaktuka: IlogroroButh 3D-moxens mns medatu Ha 3D-npuaTepe. OTpaborarh
IPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS IPOrPaMMHOI0 00eCTIeYEeHHU .

Tema 5. Hcnonvzosanue 3D — npunmepa, neuams komniekmyrouux BAC.
Teopus: TexHomorus padotsl 3D npunTepa.

[IpaxTuka: [leyats koMiiekTyromux aeraneid. [nudoska n 06paboTka aerasei.

Tema 6. Boibop Hasecrozo obopyodogarnus BAC.

ITpakTuka: Dkcruryatanus HaBecHoro odbopynoanus BAC.

Tema 7. Mamepuanwt o1 npouzeoocmea BAC.

Teopus:: 3HaueHne MPaBUILHOTO BEIOOpA MaTepHrasioB 1yist mpousBoacTBa BAC.



[Ipaktuka: BeiOparh onTuManabHBIE MaTepualbl I Tpou3BojaAcTBa Kopmyca BAC ¢
y4eTOM TpeOOBaHMIA MO0 MPOYHOCTH, A3POAUMHAMHUKE U SKOHOMHUYECKON APPEKTUBHOCTH.

10. «'onouHbIii BAC».

Tema 1. I'onounwvii BAC.

Teopus: Onpenenenne ronouHoro bAC u ux posib B COpEBHOBAHUSAX U YEMIIMOHATAX.
[Tpaktuka: PazpaboTtaTs 1 HaCTpouTh ciopTUBHYIO BAC 17151 ydacTusi B TOHKaX.

Tema 2. Knaccwi, npasuna, cyoeiicmeo.

Teopusi: 3HaueHue copeBHoBaHU 10 BAC g pa3BUTHS MHAYCTPUM M TEXHOJOTHH B
o0nacTu OECIMIIOTHON aBUALMH.

[Ipaktuka:[loaroroBka K y4aCTHMI0O B COPEBHOBAHUAX [0 AaBTOHOMHOMY
MUJIOTUPOBAHUIO, COOTIO/Iask TPaBMIIa U TPEOOBAHMS K YIACTHUKAM.

Tema 3. [locmpoenue cnopmueHoti MpeHUpPOSKU U CO8EPUIEHCTNEOBAHUE MACMEPCEA.

[IpakTuka: YiydiieHre HaBHIKOB MAHEBPUPOBAHMS M HABUTALMU MYTEM IMPOXOXKICHUS
CJIOHBIX MapIIPYyTOB HA BPEMS.

Tema 4. I'onounvie mpacchwi.

[IpakTtuka: [IpoxoxaeHre TOHOUHBIX TPAcC B OTKPHITOM MPOCTPAHCTBE.

[TpakTuka: IIpoxoxaeHWEe TOHOYHBIX TpPacc Ha CHUMYIATOpPE, OTPabOTKA CIOKHBIX
MapuIpyTOB.

Tema 5. Ilpoxoocoenue 20HOUHO2O UCHLIMAHUSL.

[IpakTuka: [IpoxoxaeHre TOHOYHBIX TPacc Ha BPEeMs, BBITIOJHEHHUE CJIOKHBIX U MPOCTHIX
TOHOYHBIX HUCIIBITAHUH.

1.4 Ilnanupyemble pe3y/ibTaThl

B pesynbrate o0yueHusi, o0ydarorirecs B KOHIIe y4eOHOTO Tojia, OBIaICI0T HEOOXOAUMOM
CHUCTEMOM 3HAHUM, YMEHUN U HaBBIKOB.

Yuawuecs oonoicnvl 3namo:
— TEXHHUKY 0€30IacCHOCTH NpH paboTe C UHCTPYMEHTaMHU U 3JIEKTPOOOOPYAOBaHHEM;
— ocHOBHEI BAC;
— OCHOB TEXHHYECKOI'0 yCTpoiicTBa U KOMIOHEHTOB BAC;
— s13bIKM niporpammupoBanue bAC;
— 3HaueHue u npumeHenrne BAC B coBpeMeHHOM MUDE;
— O0COOEHHOCTHU PErYJIMPOBKH U YIPABICHUS KBaAPOKOITEPOM;
— YCTPOWMCTBO M MPUHIIUI PAOOTHI JIEKTPOIBUTATEIIECH.

Yuawuecs oonscnvl ymems:
— TI0JB30BaThCs pa0OYUM UHCTPYMEHTOM;
— paboTaTh C AMEKTPOOOOPYAOBAHUEM;
— OCYIIECTBIJIATH MWIOTHPOBAHUE KBAJPOKOIITEPOB;
— yHpaBiATh KBajpokonrepom FPV;
— HacTpauBaTh YacTOTHI BHJIEO TIEPEIAIONINX YCTPOICTB;
— HacTpauBaTh MOJIETHBII KOHTPOJIJIEP KBaJAPOKOITEPA;
— HaCTpauWBaTh anmapaTypy yIpaBJICHUS,
— 3apspKaTh aKKYMYJISITODBIL.

Yuawuecs oonoicnvr oonaoamo:
— YMEHHEM aHAJIU3UPOBATH;
— CTpEeMJICHHEM COPEBHOBATHCS, MPOSIBIIATEH Ce0Sl B COPEBHOBAHUH.



PA3JEJ 2.

«KOMILIEKC OPTAHU3AIIMOHHO-NIEJATOr'MYECKHUX YCJIOBUI»

2.1 Kanennapublii ydueOHbIH rpadguk
Pab6ora mo mporpamme ocymectBisiercss ¢ 01 centsops mo 31 mas.

npeaycMoTpensl (cM. [punoxenue «Paboyas mporpammay).

2.2 YcJI0BHSA peau3aiui NMporpaMmmbl

mamepuailbHo-mexHuuecKoe obecneuenue

Kanukynbl He

Ne HaumeHnoBanue 3akyniieHHast MojieJIb En. Koua-
/n 060py10BaHusI H3MepeHusi | BO
1. | Cremrax Cremnax LT 2
2. | JlectHHuIa — CTpeMsIHKA JlecTHMIIA-CTpEeMHKA T 2

3. | Pynerka m3MepuTenbHast Pynetka usmepurenbHas Sm IIT 16
4. | NHTepaKkTHBHAS TTAHETb WurepaktuBHas nanens Teach Touch T 1
5. SAmyky U XpaHeHust SAmuky 11 XpaHeHus Bemien, 751 HIT 12
Bemwen
6. | Kieesoii nucroner Kneesoii mucroner DEKO DKGG30 T 14
7. | HaGop Handuneit Habop nanduneit LT 14
8. | LltranreHIMpPKYH IIITanreHIMpPKYIIb T 14
9. | Habop mapHupHO- [Maccatrxu LT 14
ry0I1eBOro HHCTpYMEHTA mmnckrpuucckuc INGCO, bokopesst
nuanektpuueckue INGCO,
Jmuanory6us INGCO
10. | Habop Habop xoMOMHUPOBaHHBIX KITFOUYEH LT 14
KOMOWHHPOBaHHBIX
KIIIOYEH
11. | [Ipubop m3mepeHus [Ipubop n3MepeHns HaPsHKEHUS T 14
HanpspKeHus Oarapen Oarapen BSIDE-ALX
12. | 3axum 111 MOTOPOB 3aXuM JIJIs1 MOTOPOB LT 14
13. | Habop miecturpaHHbIx Habop mecturpanHbix Kiodei mT 14
KITFOUCH YITTHHEHHBIX YIUTHHEHHBIX
14. | Habop oTBepTOK st Habop oTBepTOK 17151 TOUHBIX paboT T 14
TOYHBIX PabOT Macrep 3 mir.
15. Topueoi Kitou TopueBoi ko4 T 14
16. | HdeckromHoe JleckTornHoe mporpaMMHOe T 13
MIPOTpaMMHOE obecniedeHue 111 HOyTOyKa (WH
oOecrniedeHue s [15BM)
HoyTOyKa (nm [I19BM)
17. | ®ororpammerpudeckoe doTorpaMMeTpHUUECKOe IPOTPAMMHOE LT 13
MPOrpaMMHOE obecrieuenue Agisoft
obecneueHue
18. | KomnbroTepHas MbIIIb Mpimib koMistoTepHass GMNG XM004, LT 15
UTPOBAsi, ONITUYECKAs!, TPOBOIHAS
19. | CumynsTop mns [IporpammHuoe obecnieuenne CUMyJISITOpP|  IIIT 13
ABTOHOMHBIX TIOJIETOB JUIs aBTOHOMHBIX 11oJieToB [ 'eockan
20. | CumynsaTop AJIst pYUHBIX [IporpammHuoe o6ecrieuenre CUMyISTOp| T 13
[Moneros JUTSL pPy4YHBIX TIOJIETOB
21. | IIporpammuoe Criernanu3upoBaHHOE MMPOTPAMMHOE T 12
obecrieyeHue JUIst oOecrieyeHue i paboThI ¢
TPEXMEPHOIO nHXeHepHol rpadukoii [Iporpammuoe
MOJICTTMPOBAHUS o0ecrieyeHue il TPEXMEPHOTO




mozaenupoBanusi ACKOH-CUCTEMBbBI
ITPOEKTUPOBAHUA

22. | Kopauna mycopHast Kop3una mycopHast IIIT 12
23. | becrtenepas namna-iyna bectenenas nammna-iyna HacTOJIbHAs LT 13
HACTOJbHASI
24. | MDY MOV Pantum T 1
25. | Manas moneTHasi 30Ha Mauas moneTHast 30Ha JUIsl TECTOBBIX IIIT 1
JUTSI TECTOBBIX TIOJICTOB B | TIOJICTOB B 3aIIMIIICHHOM MTPOCTPAHCTBE
3alUIICHHOM
MTPOCTPAHCTBE
26. | Amoptusupyromue Mathl | KOMILIEKT aMOPTH3UPYIONIX MaTOB Ha KOMILIT 1
Ha M0J1 MaJioi NOJIETHOU 10J1 MaJIOM MOJIETHOW 30HBI
30HBI
27. | OcHoBHas mosietHasi 30Ha | OCHOBHas MOJIETHAS 30HA LT 1
28. | KommjiekT Tpacchl aiis KomMmuiexT Tpacchl 111 OIEeTOB LT 1
[Toneros
29. | Amoptusupyromue Mathl | KoMIIeKT aMOpTH3UPYIONIMX MaTOB Ha KOMILIT 1
HAa I10J1 OCHOBHOM 10J1 OCHOBHOM MONETHON 30HBI
NONETHON 30HBI
30. | IIporpammuoe Crieruau3upoBaHHOE MPOrPAMMHOE IIT 3
obecrniedeHue s obecniedeHue st paboTHI C
coznanus 3D moneneit nHXeHepHol rpadukoii [TporpaMmmHoe
obecrieyenue ass coznanus 3D moaeneit
KompasFlow
31. | [Iporpamma st meyaTu Crienuaiu3upoBaHHOE POrPAMMHOE LT 2
3D mpunTepa obecniedeHue st paboTHI C
nHxeHepHol rpadukoii ([Iporpamma
s iewaty 3D mpuHTEpa)
ADEM-VX
32. [TassipHasA cTaHIMA C [NasmpHast cTanmus ¢ peHoOM IT 2
deHoMm
33. | JIpIMOYJIOBUTEND JpiMoyroBuTens (IBIMOTIOTTIOTUTEINE) T 2
(dpmMomornioTHTeNb) HACTOJIbHBIN
HACTOJIbHBIN
34. | MynbTUMeTp Mynstumerp Pecanra TEK DT §830B IIT 2
35. | OmoBootcoc OnoBOOTCOC MasTbHBII IIT 2
MeTtamtraeckuii Sparta 913265
36. Ha6op nuniieros Ha6op nuHieros T 2
37. | Crpurmep Ui 3a4UCTKU Crpurriep Jyist 3a4UCTKH ITPOBOJIOB IIT 2
[IpoBogos MIRAX 22692
38. | Hepxarens "Tpetbs Hepxatens "Tperbs pyka" ¢ mymnoi x2,5 LT 2
pyka" ¢ mymou +x7,5
39. | KoBpuk amns naiiku Kospuk ans naiiku, Cunukonossiid S120 LT 2
TEPMOCTOUKHIA
40. | Iypymnosept AKKYMYIIATOpHAs APENb-IIIyPYHOBEPT IIT 2
(AKKyMyInsITOpHAS Zitrek Greenpower 12-Li HaGop 6ur
oTBepTKa) + Habop OUT MASTER 12
npenmeroB STAYER
41. | CoBok 1 mETKa KommnexT mist yoopku Qbpromxu T 1
42. | Anreuka ArnTeuyka mepBOi MMOMOIIIH LT 2
asromoOmpHas OOCT
43. | Oruerywmurens OrueTymuTens LT 1
44. | Ormerymmrens kiacca [l | Or"erymmTensd kinace /| LT 1




45. | OrneynopHbIit Ceiig orneynopusriii FRS-30 LT 1
ceiid/cymka st
XpaHCHUsI TSl
0e30IacHOr0 XpaHEHHUS
AKb
46. | Kynep Kynep nns Bomet SONNEN FSE-02WBc LT 1
HAIOJIbHBIH
47. | Xamar Xamar pabounii IIT 13
48. | Ouku 3aIIUTHBIC Ouku 3alUTHBIE 3aKPbITHIE LT 13
49. | INepuatku Ilepuatku ¢ x/6 ¢ TIBX rnapa 13
50. | PaGouee kpecio Ha PaGouee kpecio Ha konecax Gresson T 17
KoJIecax
51. | Croxn pabouwmii Cron paboumii MOHTQ)KHHKA T 2
MOHTaKHUKA paaroannaparypbl
paaroannaparypbl
52. | Tym0Oa mnst Tym0a 1t FHCTPYMEHTOB T 14
UHCTPYMEHTOB ciiecapHas
ciiecapHast
53. | PeMKOMIUIEKT PeMkoMILIEKT, TpeTHa3HAYCHHBIH IIT 20
TpeHA3HAYCHHBIH 1 IS y4e6HOTO MPOrPaMMHUPYEMOTO
yuebHoro Habopa KBaJpoKoITepa
TIpOrpaMMHIpyCeMOTo PemkomruiexT [Tuonep (1 kopobka =
Habopa KBagpoKonTepa 1 peMKOMILTEKT)
54, | PeMKOMIUIEKT PemkxomIuIekT nmpegHa3HAYCHHBIN LT 15
TIpe/IHA3HAYCHHBIH 17151 JUISL KOHCTPYKTOpa CIIOPTUBHOTO
KOHCTPpYKTOpa KBaJpokonrepa PeMKOMIUIEKT
CHOPTHBHOTO [Muonep Munu FPV (1 kopobka = 1
KBaJIpOKOITEpa

PEMKOMITIICKT)




55.

IIporpammupyemslit
y4eOHBIA HabOp
KBaJpOKONTEpa

[Iporpammupyemsliii yueOHbII HAOOp
KBaJIPOKOIITEPA KOMILJICKTAIHS:
I'eockan ITuonep — mynpt
paauoymnpasieHus 1 mr

I'eockan [InoHep — akKymMyJIATOpHAS
Oarapes 1 mrt

I'eockan IInonep —monyns LED 1
T

I'eockan ITnonep — boproBoi
MOJyJIb 3aXBara rpy3a 1 mr
I'eockan [Tnonep — Komrekr nis
coopku (oO6pazoBatenpbHOoe BBC
MyJIbTUpOTOpHOTrO TUNa ¢ MBM 10 1
Kr) — lmr

I'eockan ITuonep —
mporpaMMupyemslii Monyns ESP32 ¢
CV kamepoii — 1 it

I'eockan [Tnonep — 60pTOBOMA
MOAYJb Y3 HaBUTALIMH B
OOMEIEHNH — | T

I'eockan [Tuonep — 6opToBOI
moayinb Hasuranuu GPS/I'JIOHACC
-1lmr

I'eockan [Tnonep — FPV kamepa — 1
IIT.

mT

12

I'eockan ITuonep — boprosas kamepa
— 1 .

56.

KoncTpykrop
CHIOPTUBHOT'O

KBaZIpOKOITEPa

KoHcTpykTOp CIOPTUBHOTO
KBaJpOKOINTEPA

3apsaanas ctanius ['eockan [Inonep
FPV + nynet paguoynpasieHus +
aKKyMyJIATOpHas OaTtapus Zeee
Power (3 kopoOku = 1
KBaJIpOKONTEP)

T

12

57.

IIporpaMmMupyemslii
yueOHBIN KBaJPOKOIITEP

IIporpammupyemblii yaeOHBIH
kBagpokonrep I'eockan [Inonep
Munu + [Inonep Munu
PEMKOMIUIEKT + aKKyMYJISITOpHas
6arapes (3 kopobku = 1
KBaJIPOKONTEP)

12

58.

CroJ1 KOMIIBIOTEPHBIN

CroJ1 KOMIIBIOTEPHBIN

16

61.

Hoyt6yk (nnu II9BM)

Hoyt6yk (nnu II9BM)

15

62.

JlormonHuTEILHBIC
aKKyMYJISATOPBI JUIs
MIPOTPaMMHPYEMBIX
y4eOHbIX HaOOpOB
KBaJIPOKOTITEPOB U
CIIOPTHBHBIX
KBaJPOKONTEPOB

JlononHuTEbHBIE aKKYMYJISTOPBI
JUTSL IPOTPaAaMMUPYEMBIX YUeOHBIX
Ha0OpPOB KBAJAPOKOIITEPOB U
CIIOPTUBHBIX KBaJPOKONTEPOB

48




63. | FPV Buaeo-ouku FPV Buneo-ouku (BuaeO-11IEM) LT 12
(BUACO-11LIIEM)
64. | IlymbT [TynbT paguoynpasieHus IIT 1
panuoymnpaBICHUs
65. | 3 JI mpunTep 3 1l npunTep T 2
UHpopmayuonnoe obecneueHue
O6pasoBarensnas miatdopma FOpaiit https://urait.ru/bcode/541222.
TRIK Studio | PykoBOACTBO nmo  pabore ¢ TRIK Studio

https://help.trikset.com/studio/about -nmoanepxuBaer wiatpopmy I'eockan [Tuonep.

Kaopogoe obecneyenue — 11€1ecO00Pa3HO MEPEUUCIUTH NEAaroroB, 3aHATHIX B pealU3aLUuu
MPOrPaMMBbI, OXapaKTEPH30BaTh MX MPOGECCHOHAIN3M, KBaTU(PUKAIUIO, KPUTEPUH 0TOOPA.

2.3 ®opmbl aTTecTanu (KOHTPOJISA)

Bpemsi npoBeaenus

Hesb npoBenenust

(DOpMI)I KOHTPOJIA

BxoaHo# KOHTPOJIb

B nauane yyebHoro roma

Onpeznenenue ypoBHs pa3BUTHS
00yJaroumxcs, uX TEXHUUECKHX,
TBOPUYECKUX CIIOCOOHOCTEM

Omnpoc, TectupoBanue

Texkymmii KOHTPOJIb

B teuenue Bcero yueOHOTrO
roua

OnpezneneHye cTenieHd YCBOSHUS
oOyJaronuMucs yaeOHOro
Mmatepuana, choOpMUPOBAaHHOCTH
NpaKTUYEeCKUX HaBBIKOB. [1og00p
HanOonee 3(h(HEeKTUBHBIX
METO/IOB M CPEJCTB 00yUEHHUSI.

[lenarornyeckoe
HaO0II0JIEHNE, BLITOJIHEHHE
MPAKTUYECKUX 3aaHHH

IIpoMe:KyTOYHBII KOHTPOJIb

B koH1e kaxaoro pasaena

OrnpesienieHre CTENIEHN YCBOSHUS
00yJaroLMucs,
c(hOpMHUPOBAHHOCTH
MPEIMETHBIX ¥ THYHOCTHBIX
KOMITCTEHITUIA.

Brinosaenue
MPAKTUYECKUX 33 TaHUI

HToroBblii KOHTPOJIb

B xoHue yuebHOro roga mo
OKOHYaHUM OOy4YeHHUs IO
nporpamme.

OnpeneneHue n3MEHEHHs YPOBHS
pa3BUTHA 00ydarOLINXCS,
chOpMHPOBAHHOCTH
MPEIMETHBIX M IMTHOCTHBIX
KomrereHImi. Onpenenenue
pEe3yIbTAaTOB OOyUCHHUS.
[Tony4yenue cBeaeHu 1is
COBEPIICHCTBOBAHHUS
00111e00pa3oBaTeNbHOM
MIPOTPaMMBI X METO/IOB
00yueHHsI.

Brmonnenune
MPAaKTUYECKUX 3aTaHUM.

JlanHas mporpaMma He MpeaycMaTpuBaeT Bblauy JOKYMEHTa 00 00yueHHH.

2.4 OueHovHbIe MaTePUAJIbI




1. «OcHOBBI Jlexnyn, Onpoc ciymareneit o | OrcyrcrBue | Hesnauurensn | IIpounsie
0eCIMIOTHBIX JIMCKYCCHU PO ICHHBIM TeMaM, | 3HaHH, ble 3HAHHSA
aBHAIIMOHHBIX (TeopeTndeck | MoOJBENEHUE UTOTOB | crnadble 3aTpyJHEHHS B
cucrtem (BAC): ne 3aHATHU) JUAarHOCTHUKU  OCBOEHUS | 3HAHUA MpaBUIaxX
apXMTeKTYypa, MOJTYJISL. B
BAC». Tewmsl aist ompoca: o OTBETax TEXHUKHU
— npasuia TEXHMKH| TPOHIEHHOM 0e3omacHocTH,
Oe3omacHocTy; MaTepHae o OIIpeAeICHUAX
— OTIpeJICIICHHE BAC,; TCPMHUHOJIOTHH | , HPUMCHCHUU
— koMIoHeHTHl BAC; u H CTPYKTYypE
— 3HAYEHHE U PUMEHEHHE onpezienenmnax | bAC
BAC; BAC
pois BAC B
COBPEMEHHOM MHpE,
KaKHe 3a7auyl PeIaroT
mipu oMot BAC
2. «Texuuueckoe | Jlexiuy, Onpoc cnymareneit 1o | OrcyrctBue | HesnauntensH | Ilpounsie
YCTPOMCTBO U JUCKYCCUU MIPONACHHBIM TeMaM, | 3HaHUM, blE 3HaHUs B
KOMIIOHEHTBI (TeopeTHYeCK | TOJBEICHHE UTOT'OB | Clla0bIe npoOeIbI obactu
BAC». Y€ 3aHSITHSI). OUArHOCTUKHA  OCBOEHUSA | 3HAHUSI TEXHUYECKOT'O
[IpaxTrueck MOIYJIAL. B3HAHUU YCTpOMCTBA.
ne 3aHATUS TEeXHUYECKHUE 0 TEPMHMHOJIOTUM | 3HAHUS  TIO
XapaKTEPUCTUKH BAC | mpoiinenHnom | u nap
(BepTOJIETHOTO/CAMONIETH | MaTepuale OTIpEJIENICHISIX | aMeTpam
OTO THIIA); TEXHUYECKOTO | KJIacCH(HKAIN
— Kitaccudukanuu BAC; YCTpOHCTBa u
— Poccuiickue BAC BA
npousBogutenu bAC C.
3. «lIpuHIHIbI Jlexmyn, Brinosnnenue nojietnoro | Crmaboe YMeHnue
noJiera U TCKYCCHH 3a/IaHHS: yYMEHHE MIPaBUILHO
yYHnpaBJicHUS (TeopeTquCK HI/IJIOTI/IpOBaHI/Ie MMAJIOTUPOBA IMOJIB30BATHC
BAC». e 3aHATHS). np | HAA A
[MpakTHyeckue | u 000opy10BaH
3aHSITUS 1o uem
MOIIU
cumynsatopos u FPV.
(mpoxo’kaeHue Tpacchl 3a
20 cexyHn)
4.«IIporpammupos| IIpakTrueck Hanncate nporpammy Ha | Monenb He Mopnens neraet
an ue BAC pas | ue 3aHATUA Python s aBTOHOMHOTO YBEPEH
N0JIETOB  BHYTpH| nosieta BAC mynbpTH HE JIETaeT HOE
MOMeIleHu s pOTOpPHOTO  THIIA, yIIpaBJIeHHE
Python». BHYTpU
nomerieHus». (B
orcyrctBuu GPS
CUTHAJIA).

— IBHIKEHHE MOJIEIN




S.«Ilporpammup | Jlexuuu, Hanmcats nporpammy | Cnaboe YMeHue YBepeHHast
OBaH He| JHUCKYCCHU C++: yMeHHe PaBUIbHO
KOHTPpOJLIepa, (TeopeTnuec — JIBUKEHHE MOJIENH IIpOrpaMMH | IOJIb30BAThH pabora
YCTAHOBJIEHHOIO | KUe «BBEPX—BHU3Y; poBa HUSA cst
Ha BAC npw| 3ansTus). — JIBHKEHHUE obopynoBa c
nomomu C++». | IIpakTruec «OTKPBITh, 3aKPbITh HHUEM porpamMmoit
Kue 3axBaT»
3aHATUS
6.«Ucnonb3oBan | Jlexuuu, Hcnons3oBanue Cnabsrit YMeHue YBepeHHast
ue 1aTYUKOB JUCKYCCUH POrpaMMHOIO H | MPaBWJIBHO pabora c
BAC u coop (Teopernuec | obecrieueHUs JUISL | @BBIK MOJI30BaThCsl | 000PYIOBaHH
AAHHBIX». KHe 00pabOTKHM JaHHBIX | | COOpKH 000pyIOBaHU | €M
7.«O6paboTka W 3aHATHSA). IPUMEHEHMS, u (emMu
aHaim3 JaaHHbIX [IpakThuec MOJTy4YeHHE JKCIUTyaTal | IpUMEHEHuEe | JUIA
noJsiera BAC». KHe nHdopManuu U3 | uu TEXHOJIOTUH MOJTYYEHUS
3aHATHSA HOJYYEHHBIX JIaHHBIX 00opy0BaH uH(popMaLuu
us
8.«Ilpumenenne | Jlexuuu, Hammcars noknan, | He IIpesenramus | BeiOpana
BAC B JMCKYCCUU [IOATOTOBUTH packpsbITa IIOATOTOBJICH
Pa3IHYHbIX (TeopeTuuec | MpEe3eHTALUIO HA TeMYy: | Tema a, He aKTyaJlbHas
0TpaCIAX». kue 3aHsaTHs) | «bBAC B pasiauuHbIX | JTOKJIaja, packpsITa OTpacilb
OTpPACIIAX» Hpe3eHTaIu IPUMEHEHHUS
s He | Tema noknaga | BAC,
HOJrOTOBJIE JIOKJIa]]
Ha
HOJTHOCTBIO
pacKkpbIBaeT
TEMY
9.3D - Jlexuuwn, OpranusoBats Mactep — | Crnalblit YMeHue YBepeHHas
MOJe/IMPOBAHME | JUCKYCCHH KJacc, B paMKax | HaBbIK HpaBHIBHO
/| (Teopernyec | KOTOPOrO  CIyIIATENH | COOPKHU T0JIb30BaTh pabora,
NPOEKTHUPOBAHU | KUE 3aHATUA) | CMOACIUPYIOT U cst MOJIEIUPOBaH
e BAC». [Tpaktuueck | opopmsar mogens BAC | u o0opyoBa ue u cOopka
ue 3aHATUs MOJIEIIMPOB | HUEM MOJENN
anus BAC
10. «I"'oHOYHBIIH [IpoBeneHne UTOroOBOro
BAC». TOHOYHOT'O
COpPEBHOBATEILHOTO
MoJIeTa U y4acTue BCeX
ciymaresnei B
COpPEBHOBAaHUU
2.5 MeToanueckne MaTepuaibl
Ilpu cocmagnenuu 00pazoeamenvHoOli NPOZPAMMbBL 6 OCHOGY NOJIONHCEHbL  Cledyloujue

npUHUUNGL:

* CJIHUHCTBa 06y‘{CHI/I$I, Pa3sBUTHUA U BOCIIUTAHUA;

¢ IIOCIEOOBATCIIBHOCTH: OT IIPOCTOT'O K CIIOXKHOMY,

*  CHCTCMAaTH4YHOCTH,




*  aKTUBHOCTHU;

*  HarIIHOCTH;
*  MHTErpaluu;
*  NIPOYHOCTH;

*  CBA3H TCOpHHU C HpaKTHKOﬁ.

MeTtoan! u popmbl peanusanun Ilporpammbr:

- OJHUM U3 KIIOYEBBIX METOHOB SABIACTCI MMPOEKTHO—OPUEHTHPOBAHHOE
00yuyeHHe, KOTOPOEe MO3BOJISET O0YyJAOIIMMCS IPUHUMATh aKTUBHOE y4acTHE B pa3padOTKe U
peanu3anuu peajbHbIX MPOEKTOB, CBSI3aHHBIX ¢ wucnoiab3oBaHueM bAC. Dtor Meton
CIOCOOCTBYET yriiyOJIeHUIO 3HAHUM, PA3BUTHIO TBOPUYECKOTO MBILIIJICHUSI M HABBIKOB KOMaHTHOM
paboTsl;

- HHTEPAKTUBHBIC METOAbI Oﬁy‘lel-ll/lﬂ, TaKUC KaK CUMYJISIIWA W BUPTYAJIbHBIC
na6opaTopI/H/1, HUI'Ppal0T BAXHYIO POJIb B MOATIOTOBKE CICHUAIMCTOB II0 BAC. CHCI_[I/IB.J'IBHLIC
IMPOrpaMMHBIC KOMILJICKCHI ITO3BOJIAKOT MOJACIMPOBATL PA3JIMYHBLIC CLHCHAPUU I10JICTA JAPOHOB,
AHAJIM3UPOBATh IIOBCACHHUE alllapaTOB B CIOXKHBIX YCJIOBHUAX WU IIPOBOAUTH 3KCIICPHUMCHTHI 0e3 pucka
IMOBPEKIACHUA JOPOT'OCTOAIICH TEXHUKU,

- NMPAKTUYCCKUE 3aHATUHA, TIC O6y‘~IaIOIIII/I€C$I MOTYT HCHOCPECACTBCHHO
YIpaBJIATb OECIMUIOTHBIMHU aBHAllTMOHHBIMH CHCTEMaMHM, SABJIAIOTCA HEOTHhEMJIEMOM YacCThIO
yqe6Hor0 Impouecca. OTH 3aHATHS TT03BOJSIOT OTpa6OTaTB HAaBBbIKW YIHPABJICHUA APOHOM,
OLCHUTL €ro ImNOBCACHHWC B Pa3JIMYHbBIX CUTyallUdX W YCOBCPHICHCTBOBATH TCXHUKY
IMUJIOTUPOBAHMA,

— TeopeTHYEeCKHE JeKIHH M CeMUHAPCKHe 3aHsTUsl, HalpaBJCHHBICE Ha
M3Y4YEeHHE OCHOB OECHMJIOTHBIX aBUAI[MOHHBIX CHUCTEM, MPUHIIUIIOB TOJEeTa U YIpaBlIeHUS,
TEXHUYECKOT0 YCTPOMCTBA U acneKToB npuMeHeHus: bBAC B pa3ianyHbIX OTpacisxX;

— COpPeBHOBATEJbHbINE MeTOA — OTO CIOCOO0 BBIOJHEHUS MPAKTUYECKUX
ynpaxxkHeHuii B (gopme copeBHOBaHMU. CyIIHOCTHP METOAA 3aKJIIOYACTCS B HMCIOJIb30BAHUU
COPEBHOBaHUH B KaueCTBE CPECTBA MOBBIMICHUS YPOBHS MOATOTOBIEHHOCTH 00YJarOITUXCSl.



NupuBuayaiabHblii  yuyeOHbId 1miiaH. OOyyeHME MOXKET OCYHIECTBIATHCA — I10
UHIUBUYaJIbHOMY Yy4eOHOMY IUIaHy, B TOM YHUCII€ YCKOpeHHoe oOyuyeHue, B Ipezenax
0CBarBaeMoi 00pa30BaTEIbHON IPOrPaMMBbI B CIIy4asX U B IOPSAJKE, yCTAHOBIECHHOM JIOKAJIbHBIMHU
HOPMAaTUBHBIMH aKTaMHU
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